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Umted States Patent .fﬁce

3,180,103
ICE P@DY MAKER .
Edwin H. thbneter, Evansville, Ind., assngnar to

Whirlpool Corporation, a corporation af Delaware
Filed July 27, 1960, Ser. Ne. 453,75¢
- 29 Clalms (Cl 62—133)

This invention relates to ice makers and in partmular
to ice makers for use in refrlgerators

Cne method of producmg ice bodies, such as ice cubes, |
in a conventional refrigerator has been to provide a sepa- -
rate compartment maintained at a subfreezmg tempera- -
ture by associating an evaporator element in heat transfer

In more re-

contact with the walls of the compartment..

" cent refrigerators provided with a freezer sectiom, ‘the

ice body makers have been placed in the fregzer section.
However, in order to provide the relatwely high freezmg
rate required, particularly where the ice body maker is
adapted to produce a small number of ice bodies during
each freezing cycle, it has been necessary to continue to
nrovide an evaporator tube means in direct contact with
the freezing mold. The requirement of the prow.swn
cf such addttional evaporator tube means raises the
cost of the apparatus substantlally |
Another problem encountered in the known ice body
makers is the relatwely complea and costly means pro-
vided therein for ejecting the ice bodies from the mold.
Such ejecting means conventionally include either rela-
tively costly motors which must be large enough fto
pmwde the relatively substantial forces necessary to break
the ice bodies free from the mold walls or large, rela-
tively etpenswe heaters which inherently cause meltage
of the ice bodies and an increased freezing time.
' The present invention comprehends a new and im-

‘proved ice body maker effectively ehmmatmg each of

the above discussed problems The- pr1n01pal feature
of the present invention is, therefore, the provision of a
new and improved ice body maker.

A further feature of the invention is the provision of
such an ice body maker having improved simplified con-
struction permitting the installation of the mold portion
thercof in a freezer section of a refrlgerator for forming
ice bodies automatically without teqmrmg auxiliary evapo-
rator means in conductive association with the mold.

- 3,180,183
Patented Aar. 27 1985

FIG 4 is an enlarged, broaen horizontal sectmn taken "

- substantially along the line 4—4 of FIG. 1;

FIG. 5 is an enlarged vertical section taken substantlally |

along the line 5—S5 of FIG. 4;

FIG. 6 is a fragmentary elavation illustrating the posi-

tion of the control cam during the portion of the cycle

- of operatlon of the ice body maker i in whlch the 1ce baches_

i0

- are being frozen in the mold;.

FIG. 7 is a view similar to that of FIG 6 but with the

cam rotated apprommately 90°, 111ustratmg its position at
‘the time the mold is in a vemcal ice body releasmg p051-

| tmn

FIG. 8 is a view generally similar to that of FIG. 6

 but with the cam returned 45° from the position of FIG.

15

7, llustrating the posntmn thereof at an intermediate pomt

in the operation of the ice body maker; and |
~ FIG. 9 is a view generally similar to that of FIG. 6 -
illustrating the position of the cam when the mold IS Ie-

- turned to the horizontal position..
20

- As best seen in FiG. 1 of the drawing, the e bedy"*
maker, generally designated 10, of the present invention

" comprises a unitary assembly adapted to be mounted in

25

a refrlgerator having a freezing section chamber 11 des
fined in part by a wall 12 having a louvered opening 13
through which freezmg temperature air is delivered to

~ chamber 11. The ice body maker assembly includes ‘a

20

mold 14 carried on the inner end 15 of a shaft 16 to be
arranged in chamber 11 selectively in a horizontal dis- -
position adjacent opening 13 wherein freezing tempera-
ture air delivered downwardly into chamber 11 from

louvered 0pen1ng 13 impinges directly on the top of the

mold (as shown in full lines in FIG. 1), and in a vertical
d15p051t1011 (as shown in dotted lines in FIG. 1) wherein

the ice body 17 may fall from the mold far collectlon in

a suitable subjacent bin 18. |

Ice body maker 1@ is carried on the rear wall 19 of the
refrigerator defined by a block 20 of foam insulation, a
back mounting plate 21, and a front panel 22 confronting

~ chamber 11. From mold 14, shaft 16 extends rearwardly

40

Another feature of the invention is the provision of

such an ice body maker having new and improved e]ectmg
means including means utilizing the forces of expansion

45

of the ice body itself to free the ice bt}dy from the mold

walls and means removing the freed ice body from the

mold utilizing effectively minimized forces.

A further feature of the invention is the, provision of
such an ice body maker utilizing pressure forces of the
water pmwded for forming the ice bodies thereln to
operate the ice body maker.

50

through a bore 23 in wall 19 to terminate rearwardly of
back mounting plate 21 in association with a control
mechanism gnerally designated 24 carried on back mount- .

ing plate 21. Also secured to mounting plate 21 is
“water valve. assembly 25 for delivering water thmugh a

fill tube 26 and a dispenser tube 27 to mold 14. - -

 More specifically, mold 14 is preferably formed of a
’If,]:letmalﬂ--lnsuzlatmﬂ'r material, such as a molded plas tic. 'The
mold is preferably substantlally square and is provided
with four upwardly opening cavities 28 spaced apart by a -

relatively low dividing wall 29 whereby water delivered

~ to the mold from dispenser tube 27 may splll between the

Still another feature of the Invention is the provision

of such an ice body maker having means thermally respon-
sive to the freezing of the ice bodies in the mold to con-
trol the operation of the ice body maker by the ‘water
pressure forces.

Yet another feature of the mventmn is the prowsmn

of such an ice body maker having improved, simplified

" ‘and economical construction obviating the need for rela-

- mechanism 24 includes a bellows 33 having a housing 34
provided with a forward exteriorly threaded boss 35 se-

6O

tively expensive and bulky power supply devices such as *
timer motors as provided in conventional ice body makers.

Other features and advantages of the invention will
be apparent from the following description taken in con-

nection with the accompanying drawing wherein:
- FIG. 1 is a side elevation of an ice body maker em-

four cavities to fill each to the same depth. Shaft end 15

is connected to the mold in a socket 30 prowded in a solid
mid-portion 31 thereof, the mold being secured to the

" shaft end by means of a spring retainer 32 for rotation

with the shaft 16 about its longitudinal axis.
Referring now more specifically to FIG. 4, contml |

cured to the rear end 36 of the shaft 16 in a complemen—
tary threaded recess 37 thereof. A caplﬂary tube 38 ex-

tends from housing 34 axially threugh shaft 16 to termi-
‘nate at its' forward end 39 within mold 14 closely. adja-
cent the recesses 28.  The interior of the bellows housing -

- 34is dwided into a farward chamber 40 and a rear cham-

bodying the invention, mounted in a portion of a ref_ng-___ |

eration apparatus
FIG. 2 is a rear elevatmn thereof

the hne 3—3 of FiG. 1;

- FIG. 3 is a vertical section taﬁen substantlally along-. 0

ber 41 by a diaphragm 42 extending thereacross. The pres-
“sure in chamber 40 varies wn:h the tempﬂratm‘e sensed by,
the capillary tube 39 to vary the force with which the
-dlaphragm 42 is urﬂed rearwardly (to the rlght as seen 111." |

FIG 4)



Plessmrr agamst the rear face of d1aphranm 42 is a

_ button 44 carried on a round point Allen screw 45 thread-
ed through a timer arm 46 and locked in place by a ]am
- nut 47. Timer arm 46 is pivotally mounted on a pair.

of ears 48 carried by a support 42 having a forward por-

tion-58 and a rear portion 51." Rear shaft end 36 passes
| threugh and is keyed to the uppa...r end of forward support

portion §9 to-carry the bellows 33 and timer arm 46 rota-

tively therewith. Rear support portion 51-is provided
with a hole 52 shdably recewmg the rearward portion 53

of the button 44. As shown in FIG. 1, the tumer ar
is pivoted in a counterclockwise direction by a coil spring

s,‘180,103 )

..:'FIG 2 abeut the screw 96 agamst the aetlon of the

- spring 97.

~ Freezing temperature air-1s delivered fro

10
i 46

54 extending between the timer arm and the rear support.

portion 51 below ears 48.. Thus, the button 44 is urged.

by spring 54 against dlaphlagm 42 to follow the dla-
phragm at all times.

Referring now to FIG 2, the upper end 55 of the tlIIlE:I"-

The operation of ice bedy maker 10 is as follows.
1 opening 13 to
chamber 11 to impinge on the upper surface of the mold
4 and the water therein to cause the water to freeze

.downwardly from the top. As the mold 14 is formed of
-a material having low thermal eenduetmty, effectively

uniform inward, herein- downward, progressive freezing
occurs. As the lowermost pertlen of the water in the
mold cavities freezes, the expansion of thls portion of
the water causes the ice bodies 17 to move upwardly
away from the walls of the mold and thereby automati-

~ cally frees the ice bodies for subsequent removal. from.

the mold. As the last portion of the water freezes, the
temperature sensed by the capiilary tube 38 decreases to

N ‘the point where the reduced pressure within chamber por-

arm 46 defines a pair of vertically pro;eetmg fingers 56
and 37.. These fingers cooperate with a pair of lugs 58 and

59 respectively extending rearwardly from'a valve mount-

o ing plate 690 secured o back mounting plate 21 by suit-

20

able means such as screws 61. As shown in FIG. 1, lug

. 58 comprises an L-shaped member having its vertical leg
62 spaced substantially reamardly of the valve mount-
25

ing bracket. Dependmg on the position of the diaphragm
42, the finger 56 is aligned with the lug portion 62 or
disposed forwardiy thereof selectively precluding and per-

mitting rotation of the shaft 16, as will be brought out

more fully hereinafter. |
The rotation of shaft 16 is effected by medns of a. Ieng

tion 49 permits the spring 54 to pivot. the lever arm 46

sufficiently in a counterclockwise direction as shown in

FIG. 1 to dlspese finger 56 forwardly of lug portion 62,
permlttmg spring 74 to rotate shaft 16 in a ceuntercleck-
wise direction as seen in FIG. 2 thereby turning the mold

from the horizontal. pos ition of FIG. 1 to the vertical

- position to drop the ice bodies 17 into the collecting

390

rod 64 pivotally connected at its upper end 65 t6 an arm

66 keyed to a mid-portion 67 of shaft 16 rearwardly of
a dished portion 68 of back mounting plate 21.

of valve 25. A lever 71 is pivotally connected at one

The rod
64 1s reciprocated longltudmally by a plunger 69 which
- 1s urged downwardly by water pressure within housing 7¢

end 72 to a bracket 73 carried by the valve heusmg and =

at the other end 74 to the lower end of rod 64, plunger

69 urgmg arm 66 in a counterclockwise dlreetmn, as
shown in FIG. 3. As arm 66 is keyed to shaft 16, the shaft

16 is cerrespendm gly rotated against the biasing action of

a coil Sprmg 74 having one end 75 fixed to back mounting

plate 21 in dished pertlen 68, and its eppesste end '76

- fixed to the arm 686..

- Arm 66 further includes an annuler rearward. projec-
- tion 77 carrying a second coil sprmg 78 having one end

79 fixed to the arm 66 and an opposite end 80 bearing

‘against a lug 81 on a cylindrical forward portion 82 of
a cam generally designated 83 rotatably mounted coaxi-

ally on a cylindrical portion 84 of shaft 16 extending be-

tween portions 67 and 36 thereof. Preqectmg rearwardly

from annular portion 77 of arm 66 is a lug 85 aﬂemst

~ which lug 81 is urged by the spring 78. o

~ Rearwardly of portion 82, cam 83 is prewded mth a
valve actuating portion. 86 having dlametrleally opposed
lobes 87 and 88 ceeperatmg with a pair of levers 89 and

- 20 for actuating valve pins 91 and 92 respeetwely (FIGS.

bin 8.
- During this 90° rotation ef the shaft 16, the arm 66 is

| cerrespondmgly rotated. This rotation is in turn im-

parted to cam 83-by the engagement of lug 85 of arm 6%
with Iug 81 of cam portion 82." Thus, cam 86 is rotated
from the position of FIG, 6 to the position of FIG, 7.

As lobe 88 of the cam 86 moves away from lever 90 pin
‘92 1s released to close the outlet to fill tube 26. Slightly

thereafter, the lobe 87 urges pin 91 inwardly to open the
inlet of valve 25 connected to a suitable source of water
under pressure (not shown) through an inlet line 105
thereby permitting delivery of water to the valve.

- As the housing 7@ of the valve fills with water, the rod

64 is urged dewnwardly by the plunger 69, thereby re-

40

‘versely rotating the shaft 16 to redispose the mold 14 in
the horizontal pOSlthIl of FIG. 1.

Spring 78 maintains
the cam lug 81 in engagement with the arm lug 85 dur-
ing the initial portion of this reverse rotation. However,
when the cam has been reversely rotated- approximately

. 45° to the position of FIG, 8, portion 191 of the quick

change lever engages shoulder 84 of the cam to preclude
further reverse rotation thercof at this time. As the

- valve housing 70 continues to fill with water, the rod ¢4

20

continues to move downwardly and the arm 66 and shaft

- 16 continue to rotate back to the position of FIG. 1

thereby rewinding the spring 74 and thereby petentiatmg
ice body maker 10 for subsequent operation.. As the

‘cam 83 is retained in the position of FIG. 8 at this time,
the pin 21 is memtemed depressed and the valve inlet is

- maintained open.

- At the time that meld 14 reaches the henzental pes1—

- tion, finger 57 of timer arm 46 slides against and past the -

~ lug 59 to catch therebehind.

6-9). The rear portion 93 of cam 83 is generally -cylin- '

-..dI'IC&l except for a radial sheulder %4 in one pertlon of
- 60
Referring now to FIG. 4 a qulek change lever 95 s
- pivotally mounted on a shoulder screw 96 secured to
~ valve mounting bracket 60. A coil spring 97 is mounted -

- the periphery thereof.

on the screw 96 between qmck change Iever £5 "and
bracket 60, having one end 98 thereof fixed to the bracket

69 and the other end. 99 thereof bearmg against-the quick -

60

Immediately subsequent to
this -operation, the end portion 65 of rod 64 engages the
flange 182 of quick change lever 25 and pivots the quick
e‘iange Iever in a clockwise direction as seen in FIG. 2
to disengage the end 161 thereof from the cam shoulder

. 4. 'As the cam is now released for rotation on shaft 16,

spring 78 quickly rotatés the cam to re-engage lug 81
thereof with lug 85 of the arm 66 Thus, cam 83 is
brought to the pOSItIOH of FIG. 9 wherein lobe 87 of the

- -cam releases pin 91 to close the valve inlet and immedi-

change Iever in a groove 168 in the top edge thereof. -

Thus, spring 97 biases the quick change lever end portion |

- 101 against the cam portion 93. The quick change lever ,

95 further includes a forwardly projecting flange 162 ter-

~ minating adjacent the rear end of the long rod end portion -
65 so that when the rod 64 is in its extreme -downward

70

position, end portion 65 strikes the flange 162 to rotate

the qmek chenge Iever n a eleekmse dll’ECtIOH as seen in

75

- ately thereafter lobe 88 of the cam depresses pin. 92 to
- open the valve outlet to dispense the measured quantity -

of water in housing 7§ through tubes 26 and 27 to mold
14 and-initiate a subsequent freezine cyele |
. As the water delivered to the mold is relatively warm

-~ the dlaphrsﬂm 42 is urged rearwardly, thereby pivoting

timer arm 46 in a elecs;mse direction- as seen in FIG. 1.
This releases the Mfinger 57 from: engagement with lug 59
permittlnn the reweund SPI ing ‘74 to cause a small ameunt



5 |
of movement of the shaft 16 in a counterclockwise direc-
tion as seen in FIG. 2. However, after only a few de-
grees of such rotation, finger 56 engages end portion 62
of lug 58 precluding further rotatmn of the shaft at this
time.

- Having described my invention as related to the em-.

~ means biased to eject the locse ice body from the mold; "

bodiment shown in the accompanying drawings, it is my

‘intention that the invention be not limited by any of the
details of description, unless otherwise specified, but

rather be construed broadly within its spirit and scope

as set out in the accompanying claims.

The embodiments of the invention in which an ex-
cluswe property or prmlege is claimed are defined as fol-
lows:

1. An ice body maker comprising: a mold havmg an

' open portion; means for delivering a preselected volume

10

15

of water to the mold; means for freezing the water in the

mold pmcrresswely mwardly from said open portlon |

Whereby the expansion of the ice resulting from the free
ing of the innermost portion of the water therein forees

the resultant ice body loose in the mold; means for re-

moving the loose ice body from the mold means op-
erated by pressure of the water to be delivered to the mold

to store energy and thereby potentiate the removmg'

means; and means operated by the freezing of the ice body
in the mold to release the potentiated remowng means

20

25

and utilize the stored energy to eject the ice body from -

the mold, said last named means being arranged to re-
lease the removing means quickly thereby to impart a
dislodgin g force to the ice body. |

2. An ice body maker comprlsmg a mold formed of
a thermal insulating material; means for delivering a pre-
selected volume of water to the mold; means for freezing
‘the water in the mold progressively inwardly whereby
the expansion of the ice resulting from the freezing of
the innermost portion of the water therein forces the re-
sultant ice body loose in the mold; means for removing
‘the loose ice body from the mold; means storing energy
for potentiating the removing means; and means operated
by the freezing of the ice body in the mold to release the
~ potentiated remewng 1eans and utilize the stored energy
to eject the ice body from the mold, said last named
means being arranged to release the removing means
quickly thereby to unpart a ‘dislodging force te the ice
body.

3. An ice body maker compnsmg a mold; means for

30

3,180,108

a __ |
mwardly wherehy the expansion of the ice resultmg from

the freezing of the innermost pertlon of the water therein
forces the resultant ice body loose in the mold; ejecting

potentiating means operated by pressure of the water to
be delivered to the mold fo store biasing energy in said
e;;eetwrﬂr means; latch means retalmng the potentiating
means in the energy-storing condition; and thermorespon-

sive means releasing the latch means and thereby releas-

ing the-ejecting means to quickly eject the ice body from
the mold upon completion of the freezmg of the ice body
in the mold. o S
6. An Ice bedy maker comprising: means deﬁmng a
chamber; a mold in said chamber; means moving a stream

of freezing temperature air through said chamber sub- -

stantially directly impinging on the top of the mold, said
mold being formed of an insulating material and having

an outwardly widening, outwardly opening. cavity; and -

means selectively p051t1011111g the mold about a fixed axis
to dispose said cavity opening to open upwardly to re-
ceive a body of water and for said impingement of the .

freezing temperature air against the top of the water to -

freeze the body of water in the mold progressively down-
wardly from the top whereby the freezing of the last por-
tion of the water at the botiom of the mold causes an
expansion of that portion breaking the entire resultant

‘ice body free of the mold cawty wall, and to dispose the

mold with the cavity opening dewnwardly to permit the
freed ice body to fall from the mold for collection. |

7. An ice body maker comprising: means defining a
chamber: means moving a stream of freezing tempera-
ture air through said chamber; a mold formed of an insu- |

| Iaathg material and having a plurality of outwardly widen-

35

40

45

~ delivering a preselected volume of water to the mold;

means for directing a flow of freezing air against the up-

per surface of the water in the mold whereby the ex-
pansion of the ice resulting from the freezing of the low-.

ermost portion of the water therein forces the resultant
" ice body loose in the mold; means for removing the loose
ice body from the mold; means operated by pressure of
the water to be delivered to the mold to store energy and

thereby potentiate the removing means; and thermore-
snonsive means releasing the petentmted remewng means -
and utilizing the: stored energy to eject the ice body from

- the mold upon cempletmn ef the freezmg of the ice body
in the mold. |

4. An ice body maker comprising: a mold means for'

delivering a preselected volume of water to the mold;
means for freezing the water in the mold progressively
inwardly whereby the expansion of the ice resulfing from
the freezing of the innermost portion of the water thereln

forces the resultant ice body loose in the mold; means for
quickly turning the mold to remove ‘the loose ice body

therefrom; means stormg energy for potentiating the
mold turning means; and thermoresponsive means re-

 leasing the petentiated mold-turning means and utilizing
the stored energy to eject the ice body from ‘the mold

ing outwardly opening cavities; and control means in-
cluding a horizontal shaft connected to said mold and TO-
tatable about the longitudinal axis thereof for selectively
p031t10111ng the mold with said cavities opening upwardly
to receive water therein and for 1mpmgement of the freez-
ing temperature air against the water in the center to
freeze the bodies of water in the mold progressively
downwardly from the top whereby the freezing of the
last portion of the water at the bottom of each cavity
causes an expansion of that portion breaking the entire
resultant ice body free of the mold cavity wall, and in-

verting the mold with the cavities simultaneously opening

at a substantial angle away from the upwardly opening
position to permit the freed 1ce bodies to fall from the

- mold for collection.

5V

8. An ice body maker comprlsmg a mold ‘means for -

delivering a preselected volume of water to. the mold;
means for freezing the water in the mold progressively

downwardly Wherehy the expansion of the water resulting
from the freezing of the lowermost portion of the water

‘therein forces the resultant ice body loose in the mold;
. means for removing the loose ice body from ‘the mold;
means potentiating the removing means; and means utiliz- -
ing heat energy of the water delivered fo the mold for

* latching the potentiated removing means to preclude op-

60
- body.

70

“upon completion of the freeznlg of the ice body in the |

mold.
5. An ice body maker comprlsmg a meld Y

means for freezmcr the water in the meld pregresswely

| eans for"
dehvenng a preselected volume. of water to the mold;

eration thereof until completion of the freezing of the
ice body in the mold and qui ickly release the removing
means upon said cempleuon ef the freezmcr of the ice

9. An ice bedy maker comprlsmg a mold; means
adapted to be connected to a source of water under pres-

sure for delivering a preselected volume of water to the
| mold: means for freezing the water in the mold; means
for removing the ice body from the mold; means eperated -

by the pressure of the water po:.entmtmg the removing
means; and means utilizing heat energy of the water de-
livered to the mold for latching the. petentlated remov-

ing means to preelude operatlen thereof until eempleuen

of the freezing of the ice body in the mold. |

75

"10. An i ice body maker cor

ly widening, normally upwardly openmg cawues means'i' B _.

N prlsmg a mold formed efl 3
© an insulating material and having a plurality of outwerd-' .



for delivering a preseleeted volume of water te"the mold

3,180,108

cavities; means for directing a ﬂew of ireezing air sub-

_stantlally directly against the upper. surface of the water
in the mold cavities whereby the expansion of the ice re-

- sulting. from the freezing of the lower-most portion of -

the water therein forces the resultant ice body loose in

the mold; means for applying a force to the mold prese-
lected to remove the loose ice body from the mold; means

operated by pressure of the water to be. dehveled to the
- mold to store energy for turnmg the mold; and thermo-

responsive means responswa to the comgletien cf the
freezing of the ice bodies in the mold to cause said force

o

10

_applyine means to eject said ice body and to cause said -

water pressure means to store enerny for subsequent turn-

ing of the mold.

11. An ice body maker compnsmg a mold having a "

plurality of outwardly wzdenmg cavities normally dis-

posed in a first upwardly opening position; means adapted

to be connected to a source of water under pressure for

~ delivering a preselected volume of water to the mold cavi-
- ties; means for freezing the water in the mold cavities to

form ice bodies therem ‘means for freemg the ice bodies

from the mold cavities; and rotation means for rotating

20

_ 8 _
secead p051t10ns thermorespenswe means responswe to
the completion of the freezing of the ice bodies in the

-mold cavities to initiate operation of one of said first and
second means to rotate said mold from said first position

to said second ice body dumpmg position; and means
energized by the rotation of said mold to said second

- position to initiate operation of the other of said first and
second means to rotate said mold baek to said first

position |
- 15. An ice maklng apparatus comprising in combma—-

.’élea, a chamber, a refrigerating system including means

out of thermal conductive association with said: chamber
and dlschargmﬂ air chilled to a sub-water freezing tem-

perature in a concentrated stream thereof into said cham-
ber, a mold having an open top and walls forming sides

~and a rigid bottem of a compartment therein adapted to
receive water to be frozen, means for supporting said
~moid in an upright position in the chamber out of thermal

conductive contact with said system in the path of flow

of said concentrated chilled air stream discharged inta
said chamber, the chilled air entering said chamber being

- directed over said mold into engagement with the surface

said mold from said first upwardly opening position to'a

. second ice body dumping position and subsequently bac_ﬂ
- to said first position, said rotation means including first

potentiated means for rotating the mold to one of said first -

and second positions, second means for rotating the mold
to the other of said first and second positions, said second
- means being operated by the pressure of the water to be
delivered to the mold cavities, and said first means being
potentiated by the rotation of the mold to said other of
said first and second positions. -

12. The ice body maker apparatus of claim 11 Wherem"
said rotation means includes unlatching means for releas- |

ing said poteatlated rotating means. -
13. An ice body maker comprising: a mold havmg a

plurahty of outwardly 1Wlde'f:mag cavities normally dis--

posed in a first upwardly opening position; means adapted
to be connected to a souice of water under pressure for
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of water in the open top compartment, said mold shield-
ing and seeludmg walls of said compartment from said
chilled air stream in a temperature environment within
said chamber above the temperature of said discharged
air whereby water in that part of the compartment

‘bounded by said shielded secluded walls freezes from the

top downwardly therein into an ice block, the final freez-
ing of water in said compartment causing same to expand
and react against the rigid bottom thereof for self-loosen-

-ing the ice block therefrom and for substantially simulta-
‘neously therewith bodily shifting the block upwardly with

respect thereto, said mold together with the loosened
block of ‘ice therein bemg movable into a position for
ejecting said ice block from said compariment, and walls

- of the compartment of said mold being immovable rela-

40

delivering a preselected volume of water to the mold

cavities; means for freezing the water in the mold cavities
~ to form ice bodies therein; means for freeing the ice bodies
- from the mold; rotation means for rotating said mold
from said first upwardly opening position to a second ice
body dumping position and subsequently back to said first

45

position, said rotation means including first potentiated

- means for rotating the mold to one of said first and sec-

ond positions, second means. for rotating the mold to the
other of said first and second positions, said second means
being operated by the pressure of the water to be delivered
to the mold cavities, and said first means being poten-

tiated by the rotation of the mold to said -other of said
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first and second posmons and thermo-responsive means

| responsive to the completion of the freezing of the ice

bodies in the mold cavities to.initiate operation of said
=_retatmn means for rotating said m{}ld from said first p031-

tion to said second position.:

14. An ice body maker comprlsm a mold hawng a

plurahty of outwardly w1den1ng cavities normally dis-
posed in a first upward opening position; means adapted_ -_
'to be connected to a source of water under pressure for
delivering a preselected volume of water to the mold
‘cavities; means for freezing the water in the mold cavities

“to form ice. bodies  therein; means for  freeing the ice

bodies from the mold; means for rotating said mold from:
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tion, a chamber, a refngeratmﬂ system
out of thermal conductive association with said chamber

tive to one another during freezing,
and ejecuon of said ice block.

16. An ice making apparatus comprising in combina-
1nelud1ng means

loosemng, shifiing

and dlschargmcr air chilled to a sub-water freezing tem-
perature in a concentrated stream thereof into said cham-
ber, a pan-like freezing device having a flat top wall and

- depressions therein forming side walls and a rigid bottom

wall of compartments adapted to receive water to be

- frozen, means for supporting said device in an upright
- ‘position in the chamber out of thermal conductive con-

tact with said system in the path of flow of said concen-
trated chilled air stream discharged into said chamber,
the chilled air entering said ehamber being directed over
said device into engagement with the surface of water
in said compartments; said flat top wall of the pan-like

freezing device shielding and secluding walls of said com-
‘partments therebelow from said chilled air stream in a
 temperature environment within said chamber above the
- temperature of said discharged air whereby water in that
~part of each compartment bounded by said shiclded
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secluded walls freezes from the top dewnwardly therein

- into ice blocks, the final freezing of water in said com-
partments causing same to.-expand and react agalnst the

- rigid bottom wall thereof for self-loosening each ice block

~ therefrom and for substantially simultaneously therewith
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- said first upwardly opening position to a second ice body

dumping position and subsequently back to said first posi-

tion, said rotation means lneludmg first potentiated means

' -for rotating the mold to one of said first and second
positions, second means for rotating the mold to the other
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| 'mg freezln

~of said first and second. positions, said second means be-

| '_ -ing operated by the pressure of the water to be delivered
- to the mold cavities, and said first means being potentiated
N by the rotatmn of the mold to. the other of sald ﬁrst and

bedﬂy shifting them upwardly with respect thereto, said

freezing device together with the loosened blocks of ice

therein being movable from said supportmg means into -

a position for emptying all of the ice blocks out of said |
compartments, and the walls of said compartments of -

said device being immovable relative to one another dur-
loesenmg, shlftmg and emptymg of said

ice blocks. S

17. In- the art of malﬂng and harvestmg ice from a

| -"_mold hawncr an open top.and walls providing a rigid bot-
'tem and suies. of a eornpartment contammg water dlS-
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- posed within a chamber out of thermal conductive réla- |
tionship with a refrigerating system associated with said .

chamber and out of thermal conductive contact therewith
which comprises; supporting said mold in an upright
position in said chamber, discharging air cooled to a sub-
water freezing temperature in a concentrated chilled
stream thereof into said chamber over said mold into
engagement with the surface of water in said compart-
 ment, utilizing the mold to shield and seclude walls of
said compartment therein from the concentrated chilled
air stream in a temperature environment within said
chamber above the temperature of air discharged over

said mold for freezing the water progressively from top
downwardly in the compartment into an ice block, em- -

ploying final freezing of the water for causing its expan-
sion and reaction against said rigid bottom of the com-

partment to self-loosen the ice block therefrom and to-

substantially simultaneously therewith bodily shift the
block of ice upwardly with respect thereto, moving said
mold together with the loosened ice block therein as a
unit into a position for ejecting said ice block therefrom,
and preventing relative movement of walls of the com-

partment of said device during freezing, loosening, shift-

ing and ejection of said ice block. |

18. In the art of making and harvesting ice from 2
pan-like freezing device having a flat top and depres-
sions therein providing
of compartments containing water disposed within a
chamber out of thermal conductive relationship with a
refrigerating system associated with said chamber and
out of thermal conductive contact therewith which com-
prises; supporting said device in the chamber with 1its
flat top positioned above walls of said compartments,
discharging air cooled to a sub-water freezing tempera-
ture in a concentrated chilled stream thereof into said
chamber over said freezing device into engagement with
the surface of water in sald compartments, utilizing said
~flat top of the pan-like device to shield and seclude walls
of said compartments therebelow from the concentrated

chilled air stream in a temperature environment within
ber above the temperature of air discharged
over said device for freezing the water progressively

said chai

ipartments into ice

from top downwardly in the co
blocks, employing final |
ing its expansion and reaction against said rigid bottom
of the compartments to self-loosen the ice blocks there-
from and to substantially simultaneously therewith bodily
shift them upwardly with respect thereto, moving said
freezing device together with the loosened blocks of ice
therein as a unit into a position for ejecting said ice

blocks therefrom, and preventing relative movement of
walls of compartments of said device during freezing,

loosening shifting and ejection of said ice blocks.

19. In combination, a refrigerator having a chamber

therein, a refrigerating system including means out of
thermal conductive association with said chamber and dis-
charging air chilled to a sub-water freezing tempera-
. ture in a concentrated stream thereof into said cham-

ber, a unitary pan-like freezing device having a top

 wall and depressions therein forming side walls and 2
rigid bottom wall of a plurality of compartments adapted
to Teceive water to be frozen, said pan-like freezing de-

vice being, after filling said compartments thereof with -

‘water, placeable in a stationary upright supported posi-
tion within said chamber out of thermal conductive con-
tact with said system in the path of flow of said concen-
trated air stream discharged

_said device into engagement with the surface of water
in said compartments, said top wall of the pan-like freez-

a rigid bottom and side walls

freezing of the water for caus-

3,180,103
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ing device shielding and secluding walls of said com-
partments therebelow from said chilled air stream in a

 temperature environment within said chamber above
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. discharging air chilled to a sub-water freezing tempera- == |
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" a top wall and depressions therein forming side walls and -
‘a rigid bottom wall of a plurality of compartments
adapted to receive water to be frozen, said pan-like freez-
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the temperature of said discharged air whereby water in
‘that part of each compartment bounded by said shielded
secluded walls freezes from top downwardly therein into

ice blocks, the final freezing of water in said compart-
ments causing same to expand and react against the rigid
bottom wall thereof for self-loosening ice blocks there-

from and for substantially simultaneously therewith bodi-

ly shifting them upwardly with respect thereto while the
freezing device is stationarily supported within - said
chamber, said freezing device together with the loosened

~blocks of ice therein being rotatable into an. inverted
‘position for emptying the ice blocks from said compart-
‘ments, and the walls of said compartments of said de-

vice being immovable relative to one another during
freezing, loosening, shifting and emptying of said ice
blocks. | - o g
20. In combination, a refrigerator having a chamber
therein, a refrigerating system including means out of
thermal conductive association with said chamber and

ture in a concentrated stream thereof into said chamber )
to cool the main body portion thereof to a temperature
below 32° F., a unitary pan-like freezing device having

ing device being, after filling said compartments there-
of with water, placeable in a stationary upright sup-
ported position within said cha vber out of thermal con-
ductive contact with said system in the path of flow of
said concentrated chilled air stream discharged iato the
chamber, the chilled air discharged into said chamber
being directed over the top of said device into engage-
ment with the surface of water in said compartments be-
fore entering said main body portion of the chamber, said
top wall of the pan-like freezing device shielding and
secluding walls of said compartments therebelow from
said chilled air stream whereby water in that part of each

compartment bounded by said shielded secluded walls

freezes from top downwardly therein into ice blocks, the
final freezing of water in said compartments causing

same to expand and react against the rigid bottom wall -
thereof for self-loosening ice blocks therefrom and . for

~ substantially  simultaneously therewith bodily shifting
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into the chamber, the chilled -
air entering said chamber being directed over the top of

60 1,824,309

with respect thereto while the freezing

them upwardly | |
supported within said chamber, said

device is stationarily

freezing device together with the loosened blocks of ice -

-

therein being rotatable into an inverted position for
‘emptying the ice blocks from said compartments, and the

walls of said compartments of said device being immov-

_ able relative to one another during freezing, loosening,
65 -

shifting and emptying of said ice blocks.
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