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My invention relates to automatic making and harvest-
ing of ice pieces generally called ice cubes.

In accordance with my invention, an ice forming mold
has a generally arcuate contour so that a piece of ice may
be readily turned or swept from the mold by relative
turning movement between the mold and the ice piece.
The ice removing action is automatic, as is filling of the
mold, freezing, and loosening of the ice piece. The ice
biece may be detained for thorough drying before dis-
charge to storage. The automatic operation is stopped
short of discharge of ice to storage, and remains suspended
during the time that a desired quantity of ice pieces is
in storage.

My invention, together with its objects and advantages,
is more fully set forth in the following description and
accompanying - drawings, wherein:

Fig. 1 is a perspective of a portion of a domestic
refrigerator incorporating my invention;

Fig. 1a is a perspective of a portion of the refrigerator
shown in Fig. 1 with the storage bin door open;

Fig. 2 is a wiring diagram for the controls of my ice
maker;

Fig. 3 is a perspective of the principal components of
the ice maker;

Fig. 4 is an enlarged detail section of a mercury switch
used in connection with my ice maker;

Feg. 5 is a rear elevation of the mold;

Fig. 6 is a top plan, partly in section, of the ice maker;

Fig. 7 is a rear elevation of a part of the operating
mechanism;

Fig. 8 is a top plan of the mechanism shown in Fig. 7;

Fig. 9 is a detail section taken on line 9—9 of Fig. §;

Fig. 10 is a detail section similar to Fig. 9, but looking
in the direction opposite the arrows in Fig. 8;

Fig. 11 is a vertical section of my ice maker;

Figs. 12, 13, and 14 are detail sections similar to Fig. 11
but showing different stages in the process of conveying
ice from the mold;

Fig. 15 is a rear elevation of the mechanism for operat-
ing the ice maker;

Fig. 16 is a vertical section of a portion of the mech-
anism shown in Fig. 15;

Fig. 17 is a detail section of the lower portion of the
hydraulic cylinder shown in Fig. 16, but taken at an
angle of 90° to Fig. 16;

Figs. 18 and 19 are detail sections of the pulley;

Fig. 20 is a view, similar to Fig. 11, but showing a
modified form of a control for my ice maker;

Fig. 21 is a view like Fig. 20, but at right angles there-
to; and

Fig. 22 is a wiring diagram for the control mechanism
shown in Figs. 20 and 21.

General arrangement

As shown in Figs. 1, 3, and 11, I have incorporated
my ice maker in a domestic refrigerator, the front door of
which has been omitted for clarity of illustration. This
refrigerator has a low temperature compartment divided

<t

[
<@

40

65

2

by a vertical partition 24 into a frozen food storage sec-
tion 26 and an ice making section 28, and closed by a glass
door 30 pivotally mounted at its lower edge. If desired,
the partition 24 may be omitted or provided with open-
ings for circulation of air between the sections 26 and 28.
A flat freezing plate or shelf 32, refrigerated by a flat
evaporator coil 34, forms a bottom for the sections 26
and 28 and is provided with an opening 36 in the ice mak-
ing section 28. Refrigerant may be supplied to the coil
34 by any suitable refrigerating system, not shown.

The refrigerator also has a food storage compartment
38 cooled by a suitable evaporator coil located behind a
grille 40. The food storage compartment is provided with
suitable shelves 42. An insulated ice storage bin 44 is
located in the food storage compartment and is open at
the top into the ice making compartment 28 through the
opening 36 in the shelf 32. So that ice pieces storad in
the bin 44 are kept at a temperature well below the freez-
ing point, a portion of the evaporator coil 34 is located
within the upper portion of the bin. An insulated parti-
tion 45 separates the frozen food section 26 from the food
storage compartment 38.

The ice bin 44 is provided with a door 46 hinged at the
bottom for convenient removal of ice as needed. To
minimize loss of cold air from the bin, the access door
46 is provided with side shields 48 having projections 50
thereon which contact stop members 52 for limiting
pivotal movement of the door to approximately 45°.
The door 46 of the ice bin may be provided with springs,
not shown, to keep the door tightly. closed, and sealing
gaskets, not shown, may be provided around the door.
The bin should be maintained- at temperatures always
below the freezing point of water if the ice is to be stored
dry. -As described below, the ice is dry when dumped
into the bin, so that if there is'no subsequent melting and
refreezing there will be no sticking of the ice pieces. - The
ice maker, shown particularly in Fig. 3, includes primarily
an ice mold or heat exchange element 54, a conveyor
mechanism 56, a ratchet and pulley mechanism 58, and
an operating mechanism 60.

Ice mold

Referring now particularly to Figs. 6 and 11 to 14 in-
clusive, the ice mold or heat exchange element 54 com-
prises an aluminum die casting that is adapted to rest upon
the evaporator shelf 32. The mold is pivotally mounted,
as by pivot pins 64, at each end thereof upon a pair of
brackets 62. Brackets 62 are secured in any suitable man-
ner to the evaporator shelf 32. The interior of the mold
is divided by integral partitions 66 into several compart-
ments each having a generally arcuate contour like a seg-
ment of a disc. - The partitions 66 are tapered from the
left to the right side of the mold and are each provided
with an upstanding projection 68 at the left side thereof.
The ice mold is provided with an upwardly projecting edge
70 on its right side. So that water may flow from one .
compartment to another when filling the mold, the parti-
tions 66 are each provided with a generally semi-elliptical
slot or weir 72, as best shown in Fig. 14, The particular
shape of the slots 72 is designed to allow the ice to be
casily swept out of the compartments. Also, these slots
provide means for connecting the individual ice pieces
into a unit, as will be described below. The inside of the
end walls of the mold slants outwardly from left to right.

As previously stated, the ice mold is produced as an
aluminum die casting, In casting such a mold, some slant
or draft in a vertical direction is necessary in the end
walls as well as in the transverse partitions, which con-
struction would tend to bind the ice pieces in the mold "
compartments. However, this vertical draft, not shown,
in the end walls and- transverse partitions is more than
overcome by the horizontal taper of the partitions and by
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the horizontal slant of the end walls.. As shown, particu-
larly in Fig. 6, the ice mold compartments are larger on
the right side of the mold than the left side thereof. With
this arrangement the. ice pieces; once they have: been freed
from the partitions:and mold surfaces, are readily turned
in the mold. As will be described below, the ice is guided
from the mold by the upwardly projecting edge 70, and
the ice comes to.rest on:top.of the conveyor blade. Later,
the ice is guided into. the bin by the upstanding projections
68 on the mold'partitions..

The ice mold is provided with. electric heating elements
74 located in holes. along. the: bottom longitudinal edges
thereof. Another hole is-provided at the upper right hand
side. of the mold for the. reception of a thermostat 76,
which thermostat is set to close.its-contacts at about.12° F.
During: a freezing: cycle the temperature of the mold at
the location. of the thermostat remains around.32° F., but
the temperature drops promptly when:the freezing:is com-
pleted.. The closing of the thermostat contacts is. utilized
for starting the ice conveyor mechanism. A compartment
77 is located:in the rear of the.ice mold casting and pro-
vides. a space for the wiring connections of the heating
elements:74 and of the thermostat 76. This compartment

is:closed by a.cover 78; Fig. 5, provided: with a water-tight.

bushing 80 which provides passage of a four-wire con-
ductor cable- 8% leading from. the heating. elements and
the thermostat.

Conveyor mechanism

The conveyor mechanism 56 includes a shaft 82 that is
milled flat on-its upper side throughout a-portion of its
length,. as- viewed  in. Figs. 3, 11 and' 14." This shaft is
mounted-for counterclockwise rotation in bearings on:the
brackets 62. A blade 83; provided with a plurality of
resilient fingers 84; one for each ice mold compartment, is
welded or-otherwise secured to the. flat portion. of the
shaft 82. In order that the ice may be turned out of
the mold and on top of the blade 83, the shaft 82 is located
off: center relative to the longitudinal axis of the mold.

In the production' of ice in: molds. of  the character de-
scribed, the water- in-freezing: from the sides and bottom
toward the top center: of the mold . compartments pro-
duces ice pieces A with tips B-projecting' upwardly. from
the center of the top surface. of such pieces. To accom-
modate these upwardly projecting tips on the ice pieces
and, so that the ice pieces may come to rest on:the blade
83, this blade is- bént:as shown:in: Figs. 3 and 11.to 14
inclusive and each- of the: fihgers -84:is provided with a
pair of teeth:85' at. its outer-edge, thereby forming only
point-and line contacts:-between the ice and the conveyor
mechanism. As-pointed:out below, the teeth also aid in
conveying the-ice from the mold:

The shaft 82 is: provided:with a: cam-86 on the rear
portion thereof, which cam is-adapted to operate a lever
88 pivotally mounted on the rear-of the ice mold casting,
as by a pivot pin 99.. With this-arrangement, when.the
shaft is rotated from the position shown in Fig. 14 to that
shown in Fig. 12, the ice mold is pivoted about pivot pins
64 and is raised clear of the evaporator shelf 32, thereby
substantially confining. the heat liberated by the heating
elements 74 to the mold. As the conveyor completes an
ice transfer operation, the cam and lever will return the
mold to the evaporator shelf.

Ratchet and: pulley mechanism

The shaft 82 is extended, preferably by a suitable in-
sulating coupling 92, through an insulated rear wall 94
of the refrigerator, and it is-connected to a pulley shaft
96. As shown in Fig. 6, the insulating. coupling 92 in-
cludes two ferrules 922 and 92b. The ferrule 92 affords
a slip connection between the-énd of the shaft 82 and the
insulating coupling, whereas the ferrule 92 is riveted to
the shaft 96. The connection -between the two shafts is
quite loose, so that-the coupling serves both to insulate

the shafts and to compensate for any misalignment of 7
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the shafts. The coupling is surrounded by a wooden block
93 which acts as a guide and support for the coupling if
and when the shaft 82 is withdrawn, and the wooden
block prevents the insulation in the rear wall of the re-
irigerator from interfering with the coupling.

The pulley shaft 96 is mounted in a U-shaped bracket
98 secured to the rear outer wall of the refrigerator. A
ratchet wheel 188, provided with a front flange 162 and
a rear flange 104, is secured By set screws 166 to shaft
$6. In the front flange of the: ratchet wheel there is a
noich 185 generally in' the shape of a check mark which
is engaged by one end of a leaf spring 116, the other
end of which leaf spring is secured by screws 112 to the
tJ-shaped bracket $8. The primary purpose of the leaf
spring is to hold the shaft 82 in its normal or inactive
positicn, Fig. 14, following the discharge of ice from
the mold. This leaf spring also operates a so-called split
contact microswitch 114 which is so mounted adjacent
the spring that the switch contacts  are open when the
iower or free end of the spring has slipped into the notch
188 on the ratchet wheel.
spring is cut of the notch: and: rides con- the flange 162
of the ratchet wheel, it actuates the switch 114 t6 close
its contacts. The switch: 114, the function’ of which’ will
be described below, is contained in. an electric junction
box 115 mounted alongside:the bracket 98,

A notch 116 generally in the shape of a check mark
is provided on the rear flange 104 of the ratchet wheel
18@. This:notch 116 is adapted:to:-be engaged by a pawl
118 pivotailly mounted on a freewheeling pulley 12§:
which pulley is mounted for rotation’ on. the shaft 96.
The pawl 11§ is urged into engagement with: the notch
116 by a spring 122. The pulley 128 is rotatéd a trifle
more than one revolution in' & counter-clockwise direc-
tion, as viewed in. Figs. 6 and 10, during each: ice’ dis-
charge operation. Rotation. of the:pulley is transniitied
to the shaft: 82" through the pawl: 118, the ratchét wheel
109, the shaft 96 and the coupling: 92. By rotating the
pulley 129 a trifle more than one revolution, it is as-
sured that upon reverse niovement of the pulley follow-

ing each ice transfer operation, to be described below,.

the pawl 118 will always:pass past:the notch- 116 in the
ratchet wheel, so that: the: pawl will’ be in’ position- to
engage the notch at the'next operation.. It'i§ to be noted
that the ratchet and pulley mechanism functions-as a
one-way cluch and converter” for converting reciprocat-
ing motion of the operating mechanism to rotaiy motion
for operating the conveyor mechanism:

Operating. mechanism

The operating: o driving mechanism  for rotating the
freewheeling pulley- 120 is of an hydraulic type which is
operated by city watér: This miechanism includes an
hydraulic cylinder 324°providéd with' a-piston' 126 and
a piston rod 128. As shown in Fig. 16, the piston is
made up of a plurality of parts-and'is provided with a
packing ring 138. The cylinder 124 is attached to the
rear outer wall of the refrigerator by-brackets 131 and
132 or any other suitable means. The bracket 131 and
the lower head of the hydraulic cylinder are each pro-
vided with registered openings 134" for flow of air into
and from the cylinder.
entering the cylinder; the openings 134 ‘may be provided
with a sujtablé fine mesh wire:screen (not shown). The
piston rod ¥28 is connected ‘te oné end of -a' flexible wire
cable 136 by a torque reducing mechanism 13%. The
other end of the cable 136 is, in the position of the puiley
shown in Figs. 15 and® 19, wrapped around:an outer
groove in the pulley for about:13%- turns; and its ex:
treme end is inserted into a hole bored in the puiley,
and the wire is anchored in the pulley by two set screws
148,

The torque reducing mechanisn:138 includes a cylin-

der: 142-closed .at:its' lower:-end: and:pivotally attached;
as by a.connector:-144,.to-thecpiston'rod 128 of the:hy-"

When the lower end: of the-

Te prevent lint and dust from:

)
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draulic cylinder. The connector 144 is screw-threaded
onto the upper end of the piston rod and is securely
held thereon by a set screw 146.  This manner of con-
necting the piston rod 128 to the connector 144 affords a
means for adjusting the stroke of piston 126 and the
capacity of the hydraulic cylinder. A loose fitting piston
148, provided with a piston rod 159, is arranged in the
cylinder 142. A compression spring 152 is located be-
tween the piston 148 and the top closure member 154
of cylinder 142, For a lower spring rate, additional
springs may be added within the spring 152. The pisten
rod 150 is connected to the cable 136 by set screws 156.
The closure member 154 of the cylinder 142 is held in
place by a spring clip 158. The cylinder 142 is partly
filled with oil and, so as to permit free movement of the
cylinder relative to the piston 148, the piston is provided
with a check valve 160.

A return spring 162, anchored at its lower end to a
bracket 164, is connected by means of a second flexible

wire cable 166 to an inner groove in the freewheeling ¢

pulley 128. In the position.of the pulley 120 shown in
Figs. 15 and 18, the cable 166 contacts the inner groove
thereof through only about ¥ of a turn, and the ex-
treme end of this cable is inserted into a second hole
bored in the pulley and anchored therein by two set
screws 167. For reasons described below, the compres-
sion spring 152 in the cylinder 142 is made slightly
stronger than the return spring 162.

A three-way solenoid valve 168 controls the flow of
water from any suitable source, as a city main, to and
from the hydraulic cylinder 124. This three-way valve
is provided with a normally closed inlet 170, a connec-
tor 172 and an exhaust 174. The connector 172 and
exhaust 174 are normally in communication one with
the other. The exhaust 174 is connected by a tube 175
to a conduit 176, Fig. 6. The conduit 176 passes through
the rear wall 94 of the refrigerator and discharges into
a trough 178, which trough in turn conveys the water
to the ice mold 54." So that water will not be trapped
in the conduit 176, be frozen therein and block passage
threrethrough, this conduit is made of Bakelite or other
suitable heat insulating material. The conduit 176 slants
downwardly from the rear and it is made larger than
the tube 176.

Control mechanism
In the control mechanism, as shown in Figs. 3, 6, and

11, there are provided several resilient feelers 180 lo-
cated in the path of ice pieces discharged from the con-

veyor blade 83 into the storage bin 44.. These feelers ;

are each provided in its outer end with a conventional
mercury switch 182 which is closed when the feeler is
in a horizontal position. One or more of the feelers
may be deflected downward by ice falling into the stor-

age bin, but they normally straighten out again to a more 55

or less horizontal position when the ice has fallen clear.
However, as the bin 44 becomes filled with ice, addi-
tional ice discharged thereinto will not be able to fall
clear of the feelers, and one or more of them will be
kepi deflected downward, so that one or more of the
switches 182 will be held open. When this occurs, as
described below, no more ice will be discharged into the
bin until some ice has been removed therefrom. The
stop swiiches 182 are connected in series with the mold
thermostat 76 and with the solenoid valve 168. The
conductors for the heating elements 74, the mold ther-
mostat 76, the switch 114, the solenoid valve 168 and
the stop switches 182 are brought together in the elec-
tric junction box 115 and they are connected between a
pair of supply wires 184 in the manner shown in Fig. 2.

Referring now to the wiring diagram in Fig. 2, when
the mold thermostat 76 closes after an ice batch has been
frozen, a circuit is established between the supply wires
184 through this thermostat, through the normally
closed stop switches 182 and through the solenoid valve
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168, which valve then opens. Shortly after the ice con-
veying operation has been started, the leaf spring 110
(Fig. 9) actuates the switch 114 and closes its double
contacts whereby parallel circuits are established and the
heating elements 74 are connected between the supply
wires 184. When an ice batch slides from the top of the
conveyor blade 83 and falls down into the bin, one or
more of the resilient feelers 180 is deflected downward
and thereby temporarily opens one or more of the stop
switches 182. This, however, does not interrupt move-
ment of the conveyor mechanism, because the solenoid
valve 168 remains energized due to the parallel circuit
formed by the earlier closing of the switch 114. The
ice conveying procedure continues for the same reason
even though the thermostat 76 opens due to the heat ap-
plied to the molds by the heating elements 74. The
switch 114 opens, however, when the conveying operation
has been completed which de-energizes both the solenoid
valve 168 and the heating elements 74. The return move-
ment of the pulley 120 and the filling of the ice mold then
begins to complete an ice making cycle. In case the ice
delivered to the bin 44 should hold one or more of the
stop switches 182 open, due to the bin being filled with
ice pieces, the transfer procedure is still completed so
that a new batch of ice can be frozen in the mold, but
it stays there, because now the closing of the thermostat
76 will not complete a circuit through the solenoid valve
168.
Operation

Assume that a batch of ice has been frozen in the mold,
in other words, the temperature of the mold has been
reduced to the point that the thermostat 76 closes the cir-
cuit to the solenoid valve 168. Energization of the sole-
noid valve 168 causes the inlet 170 to open and the ex-
haust 174 to close. With the valve in this position, water
under pressure is supplied through the inlet 170, through
the valve 168 and the connector 172 to the hydraulic
cylinder 124. This water entering the cylinder 124 forces
the piston 126 and the piston rod 128 downward from
the position shown in Fig. 15 to that shown in Fig. 16.
Downward movement of the piston rod 128 causes clock-
wise rotation (as viewed in Fig. 15) of the freewheeling
pulley 126 through the torque reducing mechanism 138
and the flexible cable 136. Rotation of the freewheel-
ing pulley causes rotation of the shaft 82 through the
ratchet wheel 189. As the ratchet wheel 100 rotates,
the end of the spring 110 leaves the notch 108 of the
ratchet wheel and thereby closes the switch 114 which
establishes parallel circuits through the heaters 74 and
through the solenoid valve 168. Thus, the heating ele-
ments 74 are energized whereby heat is applied to the
ice mold. Rotation of the shaft 82 brings the cam 86
thereon into engagement with the lever 88 and the ice
mold is lifted from the position shown in Fig. 11 to that
shown in Fig. 12, so that heat liberated by the heating
elements is applied only to the ice mold. By this time
the teeth 85 on the fingers 84 will have contacted the ice
in the mold. However, the ice is still frozen to the mold
and this temporarily prevents the conveyor mechanism
from completing an ice transfer cycle pending the thaw-
ing of the ice bond by heat liberated by the heating ele-
ments 74.

The torque reducing mechanism 138 will, however, al-
low the piston 126 in the hydraulic cylinder 124 to com-
plete its downward movement in one continuous opera-
tion and thus avoid a stalling of the hydraulic piston when
the conveyor is stopped by the frozen ice. With this ar-
rangement the conveyor shaft 82 is not subjected to ex-
cessive torque due to high water pressure. The torque
applied to the conveyor shaft 82 is independent of water
pressure in the hydraulic cylinder. This torque is de-
termined solely by the difference in strength between the
springs 152 and 162 and may consequently be limited to
a suitable value.
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As the piston 126 descénds in the hydranlic cylinder 124
it draws the cylmder 142 downward relative to thé pis-
ton 148 ther€by compressing the spring 152 between the
prston 148 and the top closure member 154. The spring
152 is made strongér than the return spring 162, so that
when sufﬁcrent heat has been applied to the ice mold to
free the ice therefrom the compression spring 152 ex-
pands, thereby lowermg the piston 148 and the piston
rod 150. The freewheehng pulley 129, through the cable
136, completes a clockwise revolution (as viewed in Fig.
15) and id so domg rotates thé conveyor shait §2 and the
attacheéd fingers 84 which turn the ice out of the mold.
Due to the brakmg action obtained from the oil in the
cyhnder 142, theé turning of the pulley 129 takes place
at 4-moderite speed and the rotated ice comes to rest on
top of the conveyor blade, as shown in Fig. 14. Other-
wisé, the ice might be thrown off into the bin 44 before
the wetted surface thereof has had a chance to be dijed.

The cable 136 will continue to rotate the freewheeling

pulley 126 in & clockwise direction until the spring 116 *

again slips into the notch 108 in the ratchet wheel 169,
The switch 114 then opens and de-energizes the sole-
noid’ valve 168 to close the inlet 170 and open the ex-
haust 174: The return spring 162, through the cable 166,

now reverses the motion of the freewheeling puliey 129 =

at’ which™ timié the conveyor shaft 82 remains stationary.
In reversing the motion of the freewheeling pulley 120
the piston of the hydraulic cylinder 124 is moved upward,
discharging the water therein through the connector 172,
the valve 168; the exhaust 174, the tube 175, the con-
duit 176 and the trough 178 into the ice mold 54. The
hydraulic cylinder 124; in other words, not only furnishes
the required power for driving the conveyor mechanism
but it also-measures the water for proper filling of the
ice-mold. In this way, need for a drain connection from
the hydraulic cylinder is eliminated.

‘As shown in Fig. 14, an ice batch is held on the top
of the conveyor blade for drying of the wet surfaces
thereof: while a new batch of ice is being frozen in the
mold.. When the conveyor again starts rotating at the
next-transfer cycle; the ice on top of the blade is dry
and is first thrown off over the left side of the mold.
The projections 68 on the mold partitions guide the ice
as’ it-leaves the: conveyor so that it does not tumble
end-over end into the bin. The ice pieces fall into the
bin where' they are-stored: with ‘previous batches. There
may be some slight adhesion of ice to the conveyor
blade; but, due to the line and point contact between
the blade and the ice, and due to the fact that the fingers
84 are slightly resilient, the ice is readily freed therefrom.

In lieu of a guide to check any tendency of the ice to
slide sideways on the conveyor blade just as it leaves
the mold, the outer corners of each of the fingers 84
are peened up to form the sharp teeth 85. These teeth
bite into the upper surface of the ice during a transfer

cycle and thereby grip the ice and guide it from the mold

onto the-conveyor blade. Also, the upswmdmg edge 70
at the rrght side of the ice mold assists in guiding the
ice from the mold and onto the top of the comveyor
blade. The ice pieces A that make up an ice batch
are- usually connected together when they are removed
from the mold and come to rest upon thz top of the
conveyor blade. This connection of the ice pieces assists
in holdmg an ice ‘batch on top of the conveyor blade
in an orderly mannér for drying of the wet surfaces
thereof, and is brought -about by the g
elliptical weirs 72-it each of the ice mold partitions.
These weirs cause generally semi-elliptical conmecting
portionis C of ice to be formed-between adiacent par-
ticles” A, as shown in Flg 14. The separation of an ice
bafch info individnal pieces, shown at random in Figs.
g and 3, is mamly due to the fall of the ice into the
biri 44. In ice ‘batches in which the pieces ‘do not come
completely’ apart they usually hang together only in palrs
The few pieces which happen not to be separated in

generally semi-
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falling mto the bin can most eas11y be cracked apart by
merely pressing together the ends Wthh are located oppo-
site the connected sides of the pieces.

Modified control mechanism

Referring now to Figs. 20 to 22 inclusive wherein there
is disclosed a modified control mechanism for stopping
the action of the conveyor mechanism when the bin 44
becomés filled with ice, this mechanism, generally indi-
cated by reférence character 186, takes the place of the
several resilierit feelers 180 and the several stop switches
182, prevrously described.

As the ice recéiving bin 44 is filled with ice and ice
pieces collect to the right of a broad, movable vane 188,
located in thé upper left portion of thé bin, the vane
is deflected to the left as indicated by the arrow in Fig,
20. This movement will cause the opening of a switch,
as described below. This switch, as in the case with
the several switches 182, is wired in series with the mold
thermostat 76 so as to prevent andy more ice from being
transferred once the bin is filled. In order to make this
action more positive, the vane 188 is actually moved a
small amount to the left each time the conveyor oper-
ates, and the stop switch will remain open if the vane

acotinters any resistance from ice collected in front of
it when it tries to move back again as an ice transferring
operation is completed.

As shown in Figs. 20 and 21, the control mechanism
186 specifically includes the vane 188, which is provided
with a front flange 190 and a rear flange 192. The vane
is' pivoted on a small shaft 194, which shaft is sup-
ported on the left side of compartment 28 by a pair of
brackets 19_6 So that any ice pieces lodged between
the vane and the left wall of the ice receiving bin 44
izay beé easily discovered and removed, the lower por-
tion of vane 188 is formed of a transparent plastic panel
198. Also, the use of plastic material at this point is
desirable for easy removal of ice pieces in case there
should be somé adhesion of the ice to the vane upon
prolonged storage of ice in the bin. The vane is urged
or biased to the right by a torsion spring 299, and it is
prevented from moving too far to the right by a stop
262 secured thereto.  Rigidly attached to the rear flange
192 of the vane is a short cylindrical member 204. This
cylindrical member is shown concentric with the shaft
194, although it is not attached to this shaft and may
be attached to any suitable portion of the vane.

A friction clamp 206 is-attached to the cylindrical

s‘ece 204 and held in frictional engagement therewith
by a screw 208. The cyhndrlcal piece 204 and the fric-
tion clamp 206 normally constitute a rigid extension of
the vane. A relative movement between the clamp 206
on one hand and the cylindrical piece 284 and vane
138 on the other occurs only under special circumstances,
as described below. The clamp 206 is provided with
an ear 210, which ear is adapted to engage and hold
closed a switch 182’. The switch 182 is mounted on the
left side of the compartment 28 by a clamp. This switch
182’, which takes the place of the several switches 182
shown in Figs. 3 and 4, may be of any suitable construc-
tion, so long as it is adapted to be held closed when
engaged by the ear 210 of the friction clamp and remains

_open when not so engaged. A two-wire conductor cable

212 ]eads from the switch 182’ and is conuected in series
with the cable that leads from the ice mold thermostat
76, as shown in the wiring diagram in Fig. 22. A link
214 is pivotally connected, as at 216, to the lever 8%,
which lever raises the ice mold 54 relative to the evapo-
rator shelf, as pr'ev'ioiisly described. The link 214 passes
through an openmg 218 in the upper portion of the fric-

tion clamp 2060 A palr ‘of adjustable stop members 229
‘and 222 are attached to the outer portion of the link on

each side of the Triction clamp

o
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Operation of modified control

The operation of the ice mold, the ice conveyor mech-
anism, the ratchet and pulley mechanism and the oper-
ating mechanism is the same with the modified control
mechanism 186 as that previously described in connec-
tion with Figs. 1 to 19 inclusive. In the operation of
the modified control, when an ice transfer movement
takes place and the lever 88 is moved to the right by
the cam 86, as viewed in Fig. 20, the link 214 is also
moved to the right, whereupon the stop member 220
on the end of the link contacts and moves the friction
clamp 296 to the right, which latter movement causes
the vane 188 to move to the left. Movement of the
friction clamp and the attached ear 210 out of contact
with the switch 182’ causes the switch to temporarily
open. However, the transfer procedure continues be-
cause, as previously stated, the switch 114, Fig. 22 as in
Fig. 2, will have previously been closed, thereby estab-
lishing parallel circuits through the solenoid valve 168 and

through the heating elements 74; therefore, the solenoid

valve 168 and heating elements 74 will remain energized.
As the ice transfer procedure continues, the lever 88 will
be returned to its mormal position, whercupon move-
ment of the link 214, the friction clamp 206 and the
vane 188 will be reversed and these parts will be returned
to their normal position shown in Fig. 20.

As the bin 44 fills with ice, the vane 188 will not be
able to return to its normal position because of an accu-
mulation of ice in front of it.. Therefore, the stop switch
182’ will remain open and the next ice batch cannot be
transferred until some ice has been removed from the
bin. Now, in case movement of the vane 188 be ob-
structed when a transfer takes place, as by ice pieces
being lodged between the vane and the left wall of the
bin, or by substantial adhesion of ice to the vane due to
prolonged storage of ice in the bin, the friction clamp
206 will still move and pivot on the cylindrical member
204 on account of the frictional engagement at this point
and it will not move back to its normal position, where-
upon the switch 182’ will remain open. Further ice
production will, therefore, be prevented until the vane
188 is freed manually and pushed all the way to the left
from its normal position. When this is done, the fric-
tion clamp 206 engages the stop member 222 on the link
214, which moves the clamp back to its regular position
with respect to the vane 188. The friction arrangement
also protects these parts from any undue strain that may
be placed thereupon. :

1t is to be noted that the two different control means
for the ice maker, that is the embodiment shown in
Figs. 2 to 4 and the embodiment shown in Figs. 20 to 22,
are quite similar in operation and they perform the same
function. In the embodiment illustrated in Figs. 2 and 4,
the stop switches 182 are moved to open or stopping
position temporarily by the ice pieces as they fall into
the bin, and these switches 182 are closed and are biased
to closed or operating position by the resilient feelers as
they return to their horizontal position after the ice
pieces have fallen clear thereof. In the embodiment
illustrated in Figs. 20 to 22, the stop switch 182" springs
to open or stopping position when the ear 210 is moved
cut of contact therewith at the beginning of each ice
delivery cycle, and this switch 182’ is returned to closed
or operating position by the ear 210 at the end of each
ice delivery cycle. The switch 182’ is biased to closed
or operating position by the torsion spring 200.

One or more of the switches 182 in the embodiment
iilustrated in Figs. 2 to 4 and the switch 182’ in the em-
bodiment illustrated in Figs. 20 to 22 are held in open
or stopping positicn by the accumulation of ice when
the storage bin is full. Furthermore, as illustrated in
the wiring diagrams in Fig. 2 and in Fig. 22, when the
switch 114 is closed three parallel circuits are established,
at least temporarily, between the supply wires 184. Dur-
ing the operation of the ice maker, with reference to
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the wiring diagram illustrated in Fig. 2, when the switch
114 is closed one or more of the switches 182 and/or the
switch 76 may be open, and when the switches 182 and
76 are closed the switch 114 is open. Likewise, with
reference to the wiring diagram illustrated in Fig. 22,
when the switch 114 is closed, the switches 182’ and/or
76 may be open and when the switches 182" and 76 are
closed the switch 114 is open.

The foregoing description and accompanying drawings
disclose preferred embodiments of my invention, but it
will be understcod that this specific disclosure is merely
illustrative and that the invention may take other forms
and be variously applied within the scope of the follow-
ing claims.

I claim:

1. An ice maker comprising an ice mold having an
arcuate contour, a freezer for congealing water in the
mold, power mechanism operative to cause relative turn-
ing movement between the mold and an ice piece formed
therein to remove the ice piece from the mold, and a con-
trol device operative responsive to the formation of the
ice piece to instigate operation of the turning mechanism.

2. An ice maker as set forth in claim 1 in which the
power of said mechanism is supplied by an hydraulic
motor.

3. An ice maker as set forth in claim 1 in which said
power mechanism includes a shaft rotatably mounted
above said ice mold, and a finger mounted on the shaft
for engaging and turning the ice piece from the mold when
the shaft is rotated. ’

4. An ice maker as set forth in claim 1 which also com-
prises means for loosening an ice piece formed in the
mold, said control device being also operative responsive
to the formation of the ice piece to instigate operation
of the loosening means.

5. An jce maker as set forth in claim 1 in which said
control device includes a thermostat subjected to the tem-
perature of the ice mold.

6. An ice maker as set forth in claim 1 in which said
control device is electrically operated and includes a first
switch operative responsive to the temperature of the
mold to initiate operation of the turning mechanism, and
a second switch operated by movement of the turning
mechanism for terminating operation of the latter.

7. An ice maker as set forth in claim 1 which also com-
prises an electric heater for loosening an ice piece formed
in the mold, and said control device is electrically oper-
ated and includes a first switch for initiating operation
of the turning mechanism, and a second switch for ener-
gizing the heater.

8. An ice maker as set forth in claim 1 which also com-
prises a device for filling the mold with water, and a con-
trol operative to instigate operation of the filling device
upon removal of the ice piece from the mold.

9. An ice maker as set forth in claim 1 in which said
mold has an aligned series of cells communicating at their
upper edges by weirs which are also arcuate.

10. An ice maker comprising a mold having an arcu-
ate contour, a freezer for congealing water in the mold,
means for loosening an ice piece formed in the mold, a
conveyor having a rotatable member movable through
the mold for engaging and removing the ice piece from
the mold, and means operative responsive to the forma-
tion of the ice piece to instigate operation of the loosen-
ing means and conveyor.

11. An ice maker comprising a freezer, a mold mov-
able to and from thermal contact with the freezer, a
heater for loosening ice formed in the mold, and ice
removing mechanism including a control device oper-
ative responsive to the formation of an ice piece in the
mold to move the mold from contact with the freezer
and start the heater.

12. An ice maker comprising a mold, a freezer for
congealing water in the mold, a device including a rotat-
able member movable through the mold for effecting
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removal of ice from the mold, a reciprocating power
element; and a converter so constructed and connected
that the rotatable member is turned one revolution only
by each power stroke of said element.

13. A refrigerator including an ice making compart-
ment, a food storage compartment, an ice storage bin
communicating with the ice making compartment, means
for cooling said compartments and said bin, and an ice
maker in said ice making compartment, said ice maker
including an ice mold, a conveyor mechanism for en-
gaging and removing ice from the mold and transferring
it to the bin, and means in the conveyor mechanism for
holding one batch of ice on said mechanism for drying
wetted surfaces thereof during the freezing of a subse-
quent batch of ice in the ice mold.

14, A refrigerator as set forth in claim 13 wherein
the conveyor mechanism includes a rotatable shaft mount-
ed above the ice mold and a plurality of fingers mounted
on the shaft for rotation thereby into and out of the ice
mold. -

i5. In an ice maker, an ice mold having an arcuate
contour, means for freezing water in said mold, and
means mounted on the ice maker above said mold and
rofatable therethrough for turning ice in the mold and
removing it therefrom.

16. An ice maker as set forth in claim 15 wherein
the means for removing ice from the mold includes
a rotatable shaft mounted off center relative to the longi-
tudinal axis of the mold, and means for rotating said
shaft.

17. In an automatic ice maker, a cooling element, an
ice mold movably mounted on said cooling élement,
means for filling said mold with water to be frozen, a
conveyor mechanism for conveying the frozen contents
from the mold, said conveyor mechanism including a
rotatable shaft mounted above said mold and having
members thereon movable into and out of the mold in
one direction of movement, a fluid motor for rotating
said shaft, means operable upon rotation of said ro-
tatable shaft for raising the mold free of the cooling
element, and control means for said conveyor mechanism,
said control means including a first electric circuit hav-
ing a first electric switch operable responsive to the tem-
perature of said mold and an electrically operated valve
for controlling the flow of fluid to and from said fluid
motor, a second electric circuit including the electric
valve and a second switch operable responsive to an
initial movement of said conveyor mechanism for main-
taining the electric valve energized during rotation of the
shaft regardless of the position of the first switch and
a third electric circuit including said second switch and
heating means for heating said mold after the mold has
been raised free of the cooling element.

18. An automatic ice maker as set forth in claim 17
which includes a storage bin for receiving ice discharged
from. the conveyor mechanism, and wherein the first
electric circuit includes a cutout switch mechanism con-
nected in series with the first switch and operable to
open the first circuit upon the accumulation of a pre-
determined amount of ice in the storage bin.

19. An automatic ice maker as set forth in claim 18
wherein said cutout switch mechanism includes a plu-
rality of resilient feelers each including a switch in a
free end thereof, which switches are wired in series and
which resilient feelers are adapted to be flexed down-
ward by ice pieces falling from the conveyor mecha-
nism into the storage bin to thereby open the first electric
circuit,

20. An automatic ice maker as set forth in claim 18
wherein said cutout switch mechanism includes a mov-
able vane adapted to open said first circuit upon the
accumulation of a predetermined amount of ice in the
storage bin, and means including a friction clutch for
moving said vane.

21. An ice maker comprising a freezing section, an
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ice storage bin, a heat exchange element in the freezing
section on which liquid is frozen and from which ice
is conveyed to the storage bin, means to cool said
heat exchange element, and means for controlling the
operation of said ice maker, said control means includ-
ing a movable member biased to a position for operating
the ice maker and movable to a position for stopping
the ice maker and means for moving said movable mem-
ber to stopping position during each delivery of ice
to said storage bin and for returning said movable mem-
ber to operating position after the delivery of ice to the
storage bin provided the bin is not filled with ice, said
movable member being detained in said stopping posi-
tion by means including the ice when the storage bin is
full.

22. An ice maker comprising a freezing section, an
ice storage bin, a heat exchange element in the freezing
section, apparatus for cooling the heat exchange clement
to freeze liquid thereon and for heating the element to
release ice therefrom for delivery to the storage bin, and
electric control means for controlling the ice maker to
operaie successively on liquid freezing and ice delivering
cycles, said control means having parallel circuits with
a switch in each circuit, operating means energized re-

5 sponsive to the freezing of water into ice on said heat

exchange element for sequentially closing the switch
in one circuit and opening the switch in the second cir-
cuit and vice versa during each ice delivering cycle, and
said operating means including a movable member for
actuating the switch in said second circuit and so posi-
tioned and arranged as to be held in open circuit po-
sition by the accumulation of ice when the storage bin
is full.

23. A method of automatically producing pieces of

9 ice which includes sequentially filling a muilti-compart-

ment mold with water, freezing said water, thereby form-
ing a plurality of ice pieces, breaking the frozen bond
between the compartments and the ice pieces, applying
a force in a circular path simultaneously to the top sur-
face of each of the ice pieces in a manner that the ice
pieces are rotated and removed from the mold compart-
ments, bringing the removed pieces of ice to rest in
a freezing zone above the mold, and drying the removed
pieces of ice in said freezing zone.

24. A method of producing individual pieces of ice
which includes sequentially filling a multi-compartment
mold with water, contacting the mold with a freezing
surface untjl the water is frozen therein, heating the
mold to free the ice therefrom responsive to the forma-
tion of ice in the mold, removing the ice from the mold
as a batch of connected ice pieces, holding the batch
of ice in a refrigerated zone for drying wetted surfaces
thereof, and discharging the dried batch of ice into a
storage zone in a manner that the batch is separated into
individual pieces.

25. A method of producing individual pieces of ice
which includes sequentially flowing water to each of a
plurality of connected ice forming compartments, freez-
ing said water, thereby forming a plurality of pieces of
ice connected by bridge portions of ice, breaking the
bond between the compartments and the ice pieces, re-
moving the connected ice pieces as a unit from the com-
partments, drying the ice pieces by subjecting them to a
freezing medium while simultaneously freezing an addi-
tional batch of ice in -the compartments, breaking the
connections between the dried pieces of ice by discharging
the batch of ice into a storage zone, and discontinuing the
production of ice upon the accumulation of a predeter-
mined amount of ice in said storage zone.

26. An ice maker comprising a mold having a plu-
rality of ice forming compartments, said compartments
being so dimensioned as to form ice pieces that are of
lesser thickness on one end at one side of the mold than
on another end thereof, means for forming ice pieces in
said compartments, and mechanism attached to the ice
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maker for simultaneously removing the ice pieces from
said compartments, said mechanism including means
movable into contact with the ice pieces near the ends
thereof of lesser thickness for moving the ice pieces from
the mold with ends thereof reversed.

27. An ice maker comprising a mold having an ice
forming compartment therein so dimensioned as to form
an ice piece of unequal dimensions, means for forming
an ice piece in said compartment, mechanism for remov-
ing the ice piece from said compartment, said mechanism
including a member movable through the mold compart-
ment in a manner to remove the ice piece from the com-
partment and bring the ice piece to rest in an inverted
position thereon, means for drying the ice piece in said
inverted position, and means for removing the dried ice
piece from said member.

28. In an ice maker, a freezing element, a mold for -

holding water in thermal conductive relation with such
freezing element, a sub-freezing storage compartment,
means utilizing application of heat to the mold for re-
leasing ice therefrom, and means for turning such ice
upside down and holding it until dry before delivery
thereof to said storage compartment.

29. An ice maker comprising a mold having a plu-
rality of ice forming compartments, said compartments
being tapered in a manner to form ice pieces of lesser
thickness on one end than on an opposite end thereof,
means for forming ice pieces in said compartments, and
mechanism for removing the ice pieces from said com-
partments, said mechanism including members movable
into contact with one end of said ice pieces in a manner
to remove the ice pieces from the mold and bring such
pieces to rest in an upside down position with the ends
thereof occupying reversed positions relative to the mold
compartments, and means for stripping the ice pieces
from said movable members.

30. In an ice maker, a freezing mold, a sub-freezing
storage compartment, an ice release utilizing a mold
heater and a device to forceably engage ice in the mold,
said device being also operative to first elevate the ice
to a position above the mold for drying and then deliver
the ice to said storage compartment, and a control to
stop operation of said release with the ice in elevated
position, and resume operation responsive to formation
of ice in the mold.

31. An ice maker comprising a mold having an ice
forming compartment therein, means forming an ice
piece in said compartment, means for thawing the ice
piece free of said compartment in a manner that one
surface of the ice remains dry, and mechanism for remov-
ing the ice piece from said compartment, said mechanism
including a member contacting the dry surface of said
ice piece as the piece is removed from the mold, means
for drying wetted surfaces of the ice piece while in con-
tact with said member, and means for removing the dried
ice piece from contact with said member to a place of
storage.

32. An ice maker comprising a mold having an ice
forming compartment therein, means forming an ice
piece in said compartment, and mechanism for removing
the formed ice piece therefrom, said mechanism includ-
ing means for thawing the ice piece free of the compart-
ment and a movable member held out of contact with
the ice during the freezing thereof and movable into con-
tact therewith for urging the ice from the compartment
simultaneously with the operation of the thawing means
whereby the ice is removed from the compartment co-
incident with the thawing thereof.

33. An ice maker comprising a mold having an ice
forming compartment therein, means for forming an ice
piece in said compartment, and mechanism for removing
the ice piece from the compartment, said mechanism in-
cluding a heating element for breaking the bond between
the ice piece and the mold and a rotatable member for
contacting and moving the ice relative to the mold, said
rotatable member being so constructed and arranged
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as to stall while energized upon contact with the ice
frozen to the mold and to move the ice from the mold
immediately the bond between the ice and the mold is
broken.

34. In an ice maker, the combination with a mold, a
drying station, a storage station, and refrigerating appa-~
ratus arranged to produce freezing temperatures at said
mold and said stations, of a member so constructed and
arranged as to move relative to the mold and engage ice
while in the mold, mechanism arranged and connected
to operate said member to contact and remove from
the mold such ice, conduct it to the drying station and
release it to the storage station, and a control to instigate
operation of said mechanism operative responsive to
change in a condition affected by freezing of water into
ice in said mold.

35. In an ice maker, a mold, a drying station, refrig-
erating apparatus arranged to produce freezing tempera-
tures at said mold and said station, a member so con-
structed and arranged as to move relative to said mold
and engage ice while in the mold, mechanism arranged
and connected to operate said member to contact and
remove from the mold such ice and conduct it to the
drying station, and a control operative responsive -to
change in a condition affected by freezing of water into
ice in said mold to instigate operation of said mechanism,
said member also being so constructed and arranged as
to release ice from said drying station upon operation
of said mechanism.

36. In an ice maker, a mold, a drying station, refrig-
erating apparatus arranged to produce freezing tempera-
tures at said mold and said station, a member so con-
structed and arranged as to move relative to the mold and
engage ice while in the mold, mechanism arranged and
connected to operate said member to contact and remove
from the mold such ice, conduct it to the drying station,
and hold it at the drying station until dry, said member
also being so constructed and arranged as to release the
dried ice from said drying station upon operation of said
mechanism, and a control operable to effect a repetition
of the operation of said mechanism.

37. In an ice maker, the combination with a mold,
a drying station, a storage station, and refrigerating
apparatus arranged to produce freezing temperatures at
said mold and said stations, of a member so constructed
and arranged as to move relative to the mold and engage
an ice piece while in the mold, mechanism arranged
and connected to operate said member to transfer an ice
piece from the drying station to the storage station and
another ice piece from the mold to the drying station
in one cycle of operation, a control] initiated by change
in a condition affected by freezing of water into ice on
said mold to start operation of said mechanism and stop
operation at the end of each cycle, and a device at said
storage station constructed and arrange to prevent opera-
tion of said control while a desired quantity of ice is
in said storage station.

38. The method of producing and storing ice which
comprises sequentially congealing water into ice by con-
tact with a freezing surface, loosening the ice from such
surface by the application of heat, turning the ice upside
down and holding it until dry, and then delivering the
ice to sub-freezing storage.

39. The method of producing and storing ice which
comprises congealing water into ice by contact with a
freezing surface, freeing the ice from such surface by
the simultaneous application of mechanical force on the
ice and heat on the surface, holding the freed ice apart
from such surface until the exterior of the ice is dry,
and then delivering the ice to sub-freezing storage.

40. The method of producing and storing ice which
comprises measuring a certain quantity of water, flowing
the entire measured quantity of water into a freezing
mold and there congealing all such water into ice, apply-
ing heat to loosen the ice from the mold, engaging the
ice in the mold to remove the ice, holding the removed
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ice until dry, and then delivering the ice to sub-freezing
storage,

41. A method of automatically producing and harvest-
ing pieces of ice which comprises filling an open top mold
with water, freezing the water into ice, thawing the ice
free of the mold in a manner that one surface of such ice
remains dry, removing the ice from the mold by a force
applied to the dry surface thereof, supporting the ice by
the dry surface in a freezing zone to thereby dry the re-
maining surfaces thereof, and conveying the dried ice to
a place of dry storage.

42. A method of automatically producing and harvest-
ing pieces of ice which comprises filling an open top mold
with water, freezing the water into ice, thawing the ice

free of the mold in a manner that one surface of such ice |

remains dry while simultaneously applying a force to the
dry surface to thereby remove the ice from the mold,
bringing the ice to rest in a freezing zone with the ice
supported by the dry surface only to thereby dry the
remaining surfaces of such ice, and conveying the dried
ice to a place of dry storage.

43. A method of automatically producing and harvest-
ing pieces of ice which comprises filling a multi-compart-
ment mold with water, subjecting the water to a freezing
temperature in a first freezing zone to thereby freeze a
batch of ice pieces in the mold, thawing the ice pieces
free of the meld in a manner that at least one surface of
each of the ice pieces remains dry while the other sur-
faces thereof are wetted by the thawing action, remov-

ing the ice pieces from the mold by the application of 3

force to the dry surfaces thereof, bringing the ice pieces to
rest in a second freezing zone to thereby dry the wetted
surfaces thereof while simultaneously freezing a second
batch of the ice pieces in the mold, discharging the dried
batch of ice into storage in a third freezing zone while
removing the second batch of ice to the drying zone, and
suspending the production of pieces of ice responsive to

10

20

16

the accumulation of an optimum quantity of ice in the
storage zone, with a batch of ice dried in the drying zone
ready to be removed to the storage zone and a second
batch of ice frozen in the mold, ready to be removed to
the drying zone.
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