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1

3,041,844
AUTOMATIC ICE CUBE MAKER
Lyle ¥. Shaw, Muskegon, Mich., assigner to Borg-Waraer
Coerporation, Chicage, Ill.,, a corporation of Illincis
Filed Feb. 24, 19690, Ser. No. 10,611
10 Claims, (Cl. 62—135)

This invention relates to ice cube making machines and
more particularly relates to an automatic ice cube making
machine which is adapted to be disposed in the freezing
compartment of a domestic refrigerator for continuously
producing ice cubes.

The present ice cube making machine is an improve-
ment of the ice cube making machine disclosed in U.S.
Patent No. 2,833,123 issued May 6, 1958, of common
ownership.

The above-identified patent discloses an automatic ice
cube making machine adapted to be instailed in the freez-
ing compartment of a domestic refrigerator and com-
prises, in general, a tray for receiving water, means for
automatically supplying the desired quantity of water to
the tray, a grid structure in the tray and composed of a
plurality of relatively movable plates which divide the
tray into a plurality of compartments for making a plu-
rality of ice cubes, an ice motor for moving the plates
relative to one another and effective to loosen the ice
cubes from the grid and the tray, an electric motor con-
nected to the grid structure and effective when the ice-
motor moves the plates to loosen the cubes to rotate the
grid structure and evacuate the cubes from the tray into
a receptacle. The machine further comprises an electric
control system including a switch operative to cause ener-
gization and deenergization of a water-supplying valve
solenoid to provide a predetermined quantity of water to
the tray.

The present invention is an improvement in the above-
mentioned machine and it is an object of the present in-
vention to provide new and improved electric control ar-
rangement for the means supplying water to the tray and
including control means operative to prevent a supply of
water to the tray in excess of the desired quantity to there-
by provide a flooding-preventative safety feature.

The invention consists of the novel constructions, ar-
rangements and devices to be hereinafter described and
claimed for carrying out the above stated objects and such
other objects as will appear from the following descrip-
tion of the preferred embodiments of the invention illus-
trated with reference to the accompanying drawings
wherein:

FIG. 1 is an end view of the ice cube making machine;

FIG. 2 is a side view of the machine taken on line
2—2 of FIG. 1;

FIG. 3 is a top view looking in the direction of the ar-
rows 3—3 of FIG. 2;

FIG. 4 is a longitedinal sectional view taken on line
4—4 of FIG. 3;

FIG. 5 is an enlarged cross sectional view taken along
the arrows 5—5 of FIG. 2;

FIG. 6 is an enlarged cross sectional view taken along
the arrows 6—6 of FIG. 2;

FIG. 7 is an enlarged cross sectional view taken on
line 7—7 of FIG. 2;

FIG. 8 is a cross sectional view taken on line 8—8 of
FIG. 7;

FIG. 9 is a diagrammatic view of the electric circuit of
the machine.

Referring to FIGS. 1, 2, and 3 of the drawings, the
present ice cube making machine may be installed in the
freezing compartment A of a domestic refrigerator B, the
compartment A being surrounded by a continuous evapo-
rator C. The machine, in general comprises an ice cube
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tray D having a grid structure E disposed therein, the grid
structure being actuated by an ice-motor F to loosen the
ice cubes from the grid structure and the tray. An elec
tric motor G is operatively connected to the grid struc
ture E to rotate the same to evacuate the loosened ice
cubes from the tray D. A receptacle H is disposed with-
in the freezing compartment A and beneath the tray D so
that when the motor G rotates the grid structure, the ice
cubes will fall from the tray into the receptacle H for
storage. = A housing I is bolted or otherwise secured to a
wall of the freezing compartment A and this housing acts
both as a support for the tray structure D and as an en-
closure for an actuating cam mechanism J (see FIGS. 3,
4, and 6).

Referring now to the drawings, the tray D, made of
aluminum or any other suitable metal, has an upwardly
extending side bracket 1 secured to a sidewall of the freez-
ing compartment A. The tray D receives the grid struc-
ture E which divides the tray into a plurality of individual
compartments for making a plurality of ice cubes. The
grid structure E comprises a longitudinal vertically dis-
posed plate 2 and a plurality of transverse or divider
plates 3. Each of the transverse plates 3 is provided with
a slot 4 and the longitudinal plate 2 is provided with a

5 plurality of V-shaped slots 5. ¥ach transverse plate 3,

with its slot 4, is adapted to rest in the V-shaped slots 5
of the longitudinal plate 2, the V-shaped slots permitting
pivotal movement of the transverse plate 3 on the longi-
tudinal plate 2. As will be noted from FiG. 1, the tray
D and the transverse plates 3 are of substantially semi-
circular shape.

A longitudinal horizontal plate 6 is provided for pivotal-
ly moving the transverse plates 3 relative to the longi-
tudinal plate 2 to loosen the ice cubes from the grid
structure and the tray. Plate 6 has a plurality of slots
7 and 8 at its edges for receiving the upper portions of
the transverse plates 3. A slot 9 is provided in the plate
6 for receiving an extension or ear 1¢ of the vertical longi-
tudinal plate 2. The extension or ear 18 is provided with
a cutout portion 12. The other end of the plate 2 has an
extension or ear 13 provided with a longitudinal slot i4.

A plastic yoke element 15 is attached to the horizontal
plate 6 by means of screws 16 or other suitable fastening
means (FIG. 1) extending upwardly through the plate
6 and threaded into the yoke element. The yoke element

"15 has a pair of depending arms 17 formed thereof (FIG.

4) and the arms 17 straddle the vertical piate 2. The
arms 17 carry a pin 18 slidably disposed in the longitudinal
slot 14 of the plate 2. As seen, the slot 14 provides a
lost motion connection between the vertical plate 2 and the
horizontal plate 6. This lost motion connection permits
relative movement between the plate 2 and the horizontal
plate 6 so that the horizontal plate 6 can move the trans-
verse plates 3 from a first position shown in full lines in
FIG. 4, in which the ice cubes are frozen, to a second posi-
tion in which the ice cubes are loosened from the plates 3,
plate 2 and the tray D.

The ice-motor F is provided for moving the horizontal
plate 6 and thereby plates 3 relative to the vertical plate
2. The ice-motor is in the form of a cylinder member
connected to the longitudinal plate 2 and having a por-
tion thereof filled with a liquid which expands upon
freezing, and another portion which slidably receives a
piston, one end of which is connected to the horizontal
plate 6 so that as the liquid within the cylinder freezes
and expands, the piston will move the plate 6 and the
transverse plates 3 relative to the plate 2 to loosen the
frozen ice cubes from the grid structure and tray. The
ice-motor F is disposed in a longitudinal slot or cutout por-
tion 19 in the horizontal plate 6 and comprises an elon-
gated cylinder or tube 29 having a liquid-filled portion 22
and a portion 23 for slidably receiving a piston 24, The
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portion 22 of the cylinder 20 is completely filled with water
or any other suitable fluid or liquid which expands on
freezing. It may be desirable to use a liquid which has a
freezing point lower than water so that there will be no
danger of the ice-motor freezing and expanding prior to
the freezing of the ice in the tray. We have found, for
example, that either a solution of water and sodium nitrate,
or a solution of water and sodium-metasilicate, is suit-
able as the freezing liquid.

The tube 20 is threadedly or otherwise connected to a
bifurcated member 25. The bifurcated member 25 has a
pin 26 extending therethrough and the extension or ear 10
of the plate 2 receives the bifurcated member 25 with the
pin 26 of the member 25 resting in the cutout portion 12
of the extension 10.

A groove 27 is provided in the bifurcated member 25
and a projection 28 is provided in the vertical plate 2.
The projection 28 rests in the groove 27 to provide a reac-
tion point for the ice-motor as will be hereinafter de-
scribed. A bifurcated extension 32 is provided at one end
of the piston 24 and this bifurcation receives the portion
of the horizontal plate 6 at the right end of the slot 19.
A pin 33 extends through the bifurcated extension 32 and
the plate 6 for securing these members together. An O-
ring 35 is disposed in a groove provided in the piston 24
for providing a fluid-tight seal for the liquid compart-
ment 22 of the cylinder 26.

A metal compression spring 36 is provided for return-
ing the piston member 24 to its original position when
the liquid in the cylinder 22 melts. The spring 36 sur-
rounds the piston 24 and is disposed between an outward-
ly extending annular flange 37 on the piston and an in-
turned annuiar flange 38 of a housing 39. The housing 39
is actually an extension of the cylinder 20 and is connected
thereto by a snap ring 46. The snap ring 40 rests within
a groove in the housing 39 and constantly abuts against
a flange 43 on the end of the cylinder 28 due to the pres-
sure of the spring 36 urging the housing 39 to the right as
seen in FIG. 4. )

To prevent any possibility of water coming into con-
tact with the piston and spring, an O-ring 44 is disposed
around the piston 24 and within a groove in the inturned
flange 38 of the housing 39 to provide a fluid-tight seal
at this end of the housing.

When the freezing liquid contained within the portion
22 of the cylinder 26 freezes, there is sufficient expansion
of the frozen liquid to force the piston 24 axially of the
cylinder 20. Since the piston 24 is attached to the plate 6
at one end thereof by the pin 33 and since the cylinder 28
is attached to the longitudinal plate 2 by the pin 26 and
groove 27, the expansion of the frozen liquid in the ice-
motor moves the piston toward the right (FIG. 4) in the
cylinder, and the plate 6 will be moved relative to the plate
2 carrying the transverse plates 3 so that the grid struc-
ture and ice-motor will be raised upwardly and the plates 3
will move to vertical positions. This movement of the
grid structure loosens the ice cubes from the tray and from
the grid structure so that they are now ready to be re-
moved from the tray.

The ice cubes are removed from the tray by rotating the
grid structure E relative to the tray. The means for rotat-
ing the grid structure comprises a shaft 47 driven by the
electric motor G. The grid structure E is drivingly con-
nected to the shaft 47 by attaching the extension 10 of the
plate 2 and the yoke element 15 to the shaft 47. The ex-
tension 10 of the plate 2 includes two parallel vertically
extending fingers 48, 48 receiving therebetween flat sides
49, 49 of the shaft 47 to provide a driving connection be-
tween the shaft and plate 2. The fingers 48, 48 permits
the plate 2 to move vertically while preventing the grid
structure from becoming separated from the shaft when
it is rotated. The shaft 47 also has reduced flat sides
50, 50 thereon and the yoke member 15 has two upstand-
ing fingers 51, 51 slidably engaging the flat sides 59, 50
to provide a driving connection between the yoke 15 and
the shaft 47. A block 52 is disposed between the upper
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portions of the fingers 48, 48 and is secured thereto by
a screw 53 to prevent the yoke 11 from becoming sep-
arated from the shaft 47 when it is rotated, but permit-
ting movement of the ycke 11 relative to the shaft 47 dur-
ing operation of the ice-motor. The block 52 is also pro-
vided with an adjusting screw 54 engaging the shaft 47.
In similar manner, a block 55 is positioned between the
fingers 51, 51 and a screw 56 extends through the block
55 and elongate a nofch 55« in the block 53, the block
having an adjusting screw 57, and also being provided with
a rear wall having legs 555 extending downwardly thereof
to straddle the shaft 47 for engagement with one end of
a nylon shaft S8. ’

The cam mechanism J is integral with the hollow shaft
58 slidably and rotatably dispcosed on the shaft 47. The
shaft 58 is rotatably connected to the shaft 47 by a pin 59
extending through the shaft 47 and into a slot 60 in the
shaft 58. The shaft 47 is connected to the electric motor
G by means of a flexible coupling 61. The coupling 61
surrounds and is connected to the shaft 47 by a spline. A
pin 62 connects the coupling to the motor shaft. A com-
pression spring 63 is disposed between the cam mecha-
nism J and the coupling 6%, the spring tending to move
the cam mechanism J and the hollow shaft 58 to the posi-
tion shown in FIG. 4. A bearing 64 which forms a part
of the motor G, extends through an opening in the wall of
the freezing compartment A. A bearing 65 is provided
in an upstanding end portion &6 of the tray D for receiv-
ing the other end of the shaft 47. A bearing €7 is formed
as an integral portion of the housing I and receives the
hollow shaft 58. A flange is provided at the right end on
the tray (FIG. 4) and this flange is fixedly secured to the
housing 1.

A microswitch 68 is provided in the housing I for ener-
gizing the electric motor G to rotate the shaft 47 and the
grid structure E which is attached thereto, and a micro-
switch 69 is provided for automatically controlling the
water supply to the tray D. Both microswitches are
closed and opened by operation of the cam mechanism J.

Referring now to FIGS. 3, 4, 6, and 7, it is apparent that
the hollow shaft 58 extends into the housing I and carries
the actuating cam 76 of the cam mechanism J, which is in-
tegral with and formed as a continuation of the hollow
shaft 58.

The cam 76 has a peripheral face provided with radially
and circumferentially spaced, substantially concentric, ar-
cuate surfaces 72 and 73, terminating at adjacent ends
thereof by an abrupt shoulder 74 and having a flat cam
surface 75 between and connecting the other ends of the
surfaces 72 and 73. The cam 70 also has a lateral face
76 defined by a flat surface 77 and a raised cam surface
78, said surfaces lying in parallel planes, opposite ends of
the cam surface 78 at the juncture of said flat surface 77
being defined by a sloping, leading shoulder 79 and a trail-
ing shoulder 80. The cam J is rotatable in a clockwise
direction as shown by the arrow in ‘FIGS. 6 and 7, the
abrupt shoulder 74 on the peripheral face of the cam ly-
ing ahead of and adjacent to the shoulder 80 of the periph-
eral face of the cam, in the direction of rotation of the
cam. The flat cam surface 75 and cam surface 73 are pro-
vided for closing the microswitch 69 and the abrupt
shoulder 74 is provided for opening the microswitch 69.

The microswitch 68 is operatively connected to the cam
mechanism J by means of a metal spring strip 81 (FIGS.
3 and 6) which has its bent hoop-shaped end 82 urged
against the lateral face 76 of the cam 79.

The water supplying means for the present machine
comprises a solenoid-operated metering valve 83 (FIGS.
5 and 9) having an inlet connected to the ordinary house
water supply by suitable pipe or tubing 84. A flexible
tube 85 of plastic is connected to the outlet 86 of the valve
83 with the tube 85 extending through aligned openings
in walls of the housing I and extending over and above the
tray D as shown in FIGS. 2 and 3 for directing water into
the tray D. The valve 83 is of the type which meters a
desired quantity of water to the tube 85 and is actnated by
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a solenoid 88. The component detailed parts of such
solenoid-operated valve are shown and described in U.S.
Patent No. 2,717,497, issuzd September 13, 1955, and
basically comprises a conical valve 83a adapted to register
with and close a passageway 83b in the valve. The valve
is biased to a close position by a spring 83c, and is opensd
upon energization of the winding 88« of the solencid 88
to move the core 880 in a direction fo actuate the valve
83a to permit water to flow through the passageway 83b.
To prevent any possibility of freezing of water in the tube
85, an electrical coil heater 8% (FIGS. 5 and 9) is wrapped
around the tube,

The microswitch 69 is operatively connected to the
cam mechanism J by means of a button %¢ which is en-
gaged by a metal spring strip secured to the switch 49
and adapted to be engaged with the peripheral face of
the cam 70.

The operation of the ice cube making machine will now
be described. Assuming the tray D to be filied with water
and thereafter frozen to form ice cubes, the liquid in the
cylinder 29 of the ice-motor F will subsequently freeze
and expand to move the piston 24 away from the cylinder
20, as hereinbefore pointed out, causing the plate ¢ to
move to the right as seen in FIGS. 3 and 4 and loosen the
ice cubes. Since the yoke element 15 is fixedly attached
to the plate 6, the yoke is also moved to the right which
moves the shaft 58 and cam 7@ to the right on the shaft
47 to move the end 82 of the spring stop 81, engaging the
flat surface 77, to its position wherein the microswitch
68 closes the electrical circuit to start the motor G. The
motor G rotates the shaft 47, the grid structure E, and the
cam mechanism J in the directicn as shown by the arrows
in FIGS. 6 and 7. As the grid structure is rotated, the
loosened ice cubes will be evacuated frem the tray D and
will fall into the receptacle H. Means are provided to dis-
lodge any of the loosened cubes from the grid structure
E and which do not fall away from the grid structure as
it is rotated. As seen in FIGS. 1, 2, and 3, this disiodg-
ing means comprises a rod or bar 92 having a plurality of
fingers 93 fixedly secured thereto. It is to be noted in
FIGS. 1, 2, and 3 that each of the fingers 93 is disposed
in the path of an ice cube compartment of the grid struc-
ture E and that notches 94 (FIG. 4) are provided in the
bottom of the plate 2 so that the plate will clear the fingers
93. The bar 92 has an arm 95 fixedly secured to one end
thereof and an arm 96 secured to its other end. The arms
95 and 96 are pivotally secured respectively to the end
wall 66 of the tray D and to the housing I by screws 97
and 98. A torsion spring 929 surrounds the shaft of the
screw 97 and has its opposite ends respectively engaging
the arm 95 and end wall 6 to urge the bar 92 to the posi-
tion shown in FIGS. 1, 2, and 3.

As the motor G continues to rotate the shaft 47, the
grid structure E, and the cam mechanism J, the metal
strip 91 will be actuated by the cam surface 75 to de-
press the buiton 20 of the switch 69 to actuate the sole-
noid 88 of the water valve 83 to permit water to enter
the tube 85 from whence it flows into the tray D. The
tube 85 is disposed to eject relatively warm water di-
rectly into the tray D and the heat of the water will
rise to melt the frozen liquid in the cylinder 20 of the
jce motor F to permit operation of the compressed
spring 36 to return the grid structure E to its original
position. Since the water valve 83 is actuated by the
cam surface 75 at about 180° rotation of the grid struc-
ture and since the spring 63 moves the cam mechanism
J back to its original position on the shaft 47 when the
ice-motor returns to its original position, the microswitch
68 would be opened at this time to break the electric
circuit and stop the motor G. However, as the water
valve is actuated to permit water to enter the tube 85,
the end 82 of the spring strip 81 of the motor micro-
switch 68 rides upon the lateral cam surface 78 so that
the microswitch 68 will remain energized after the cam
has moved back to its original position and until the
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shaft 47, the grid structure E, and the cam 76 have been
rotated by the motor G approximately 360° at which
time the end 82 of the spring strip 81 will drop off the
cam surface 78 to cause the imicroswitch 68 to be de-
energized and stop the motor. It is to be noted that the
abrupt shoulder 74 of the peripheral face of the cam 70
is immediately ahead of the shoulder 80 of the motor
microswitch cam surface 78 so that the spring strip 91
and button 99 will move away from the microswitch 69
to open the switch 69 and thereby deenergize the water
valve sclenoid 88 and shut off the water supply just
before the end. 82 of the spring strip 81 drops off the
shoulder 80.

As will be understood from the foregoing description,
the sliding of the cam 70 and its shaft 58 on the driven
shaft 47 controls the energization of the motor for the
present machine. It will be further understood that the
frozen liquid in the ice-motor F must melt, due to the
heat emanating from the relatively warm water which is
admitted to the tray D, so that the cam mechanism can
slide to a motor deenergizating position. If, for any
reason, the supply of water to the machine were to fail
during its automatic operation, the fluid in the ice-motor
F would not melt and the motor G would continue to
rotate the grid structure. Therefore, means are pro-
vided for shutting off the electric motor G when the water
supply fails. Referring to FIGS. 4 and 8-11 inclusive,
the cam 79 is provided with a cylinder or bore 18§ in
the flat lateral surface 77 thereof and a dumbbell-shaped
piston-like member 161 is slidable therein, the depth of
the cylinder 160 being about double the length of the
piston 101. The piston 101 has a shaft 102 extending
through a reduced bore 103 in the cam 78 and a flange
164 is provided on the end of the shaft. A slot 195 is
provided in the arcuate surface 72 of the cam 78, said
slot being in communication with the cylinder 106 as
seen in FIGS. 4 and 7. A spring wire 106 is attached
to the housing I by means of a boss 187 and a screw
108 and a depending portion 189 of the wire is adapted
at times to ride on the surface 72 and at other times
to rest in the slot 165 and in the cylinder 189 over the
shaft 162. A bend 119 is provided in the wire 186 and
engages the adjacent wall of the housing I to position
the depending portion 109 of the wire on the surface
72 in alignment with the slot 165 in the cam 70.

The spring operates in the following manner to shut
off the ice cube machine when the supply of water fails:

‘As seen in FIGS. 3, 4, and 7, the depending portion
109 of the spring 106 rests in the slot 105 and in the
cylinder 180 to prevent any movement of the piston 101
to the left as seen in FIGS. 3 and 4. As the liquid in
the ice-motor F freezes to move the plate 6, the yoke
15, the shaft 58, and the cam mechanism J to a posi-
tion wherein the spring actuator 81 closes the micro-
switch 68 and the electric motor G is started to rotate
the shaft 47 and the cam mechanism J. As the cam
member 70 is rotated in the clockwise direction indi-
cated by the arrow in FIGS. 6 and 7, the depending por-
tion 109 of the spring 106 will move out of the slot
105 and will move along the peripheral surface 70 of
the cam 70. As the cam mechanism J completes its
360° cycle and after the freezing liquid in the ice-motor
has melted, the spring 63 will move the cam mechanism
J to its original position and the depending portion 169
of the spring 106 will again move into the slot 105 so
that the cam mechanism is in condition to again actuate
the microswitch 68. It is to be noted that the face of
the piston 101, when the depending portion 169 of the
spring 106 is in the slot %05, is flush with the lateral
surface 77 of the cam mechanism J so that the spring
strip 81 in the normal operation of the machine will
be moved to actuate the microswitch 68 whenever the
ice-motor moves the cam mechanism J. However, in the
event water is not permitted to enter the tube 85 and
melt the freezing liguid in the ice-motor cylinder 20,
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the depending portion 189 of the wire 106 will not move
into the slot 105 as the cam mechanism J completes its
full revolution but will rest upon the arcuate surface 72
of the cam 70. As a result, the spring strip 81, when
it drops its end 82 off the lateral cam surface 78 at the
shoulder 80 will drop against the piston 191, and since
the portion 189 is not in the slot and against the piston
to prevent its movement to the left as seen in FIG. 4,
the spring strip 81 will move its end 82 and thereby the
piston. 101 to the left to permit the end 82 of the strip
81 to move into the cylinder 100 and away irom the
microswitch 68 to open the microswitch to stop the elec-
tric motor G. The ice cube machine is thus inopcrative
even though the ice-motor F is in its ekpanded position.
Referring to FIGS. 3 and 9, the machine will remain
inoperative until the normally open contacts of switch
112 are manually closed by the push button 113 thereof
to complete a circuit energizing the motor G. Rotation
of the motor drive shaft will rotate the cam 7¢ to dis-
engage the end 82 of the spring strip 81 from the piston
101 and cause it to ride along the sloping shoulder 79
and force the cam toward the right, as viewed in FIG.
3, to return the cam mechanism J to its original posi-
tion so that the depending portion 189 of the wire 106
will enter the slot 185. It will be apparent that move-
ment of the cam 7€ will cause its cam surface 78 to
operate the strip 81 to close the switch 68 for a machine
ice-making cycle. The switch 112 is mounted on the
housing I with the push button 113 positioned for manual
operation and being capable of closing the contacts of
the switch only while manual pressure is applied to the
button, which is only for a few seconds required to ener-
gize the motor.

Means are also provided for insuring stoppage of the
flow of water to the tray D in the event the water suppling
conirol means, such as the switch 69 controlling the
solenoid-operated water valve 83 should fail to open with
consequent flooding of the ice cube making machine with
water. For this purpose and referring to FIGS. 5 and 9,
a thermostatic bimetallic switch 114 of generally linear
form is mounted on the housing I and is in series with the
switch 69 in the electrical control circuit, the switch 114
having normally closed contacts 115 and 116 and a heater
element 117 in the circuit being energized when the con-
tacts of the switch 68 are closed and producing sufficient
heat to open the contacts of the switch 114, More par-
ticularly, in normal operation, the cam 7¢ is rofated at a
speed by the motor G to close the switch §9 to energize
the solenoid 88 of the water valve &3 for 17 seconds to

permit a sufficient amount of water to flow into the tray ;

D to subsequently freeze to provide a batch of ice cubes.
As the contacts of the switch 113 are normally closed to
provide a circuit for energizing the heater element 117
when the contacts of the switch 6% are closed by the cam

70, the heater element produces sufficient heat to actuate ;

the heater element to move one of the contacts of the
switch 113 relative to the other contacts of the switch
113 to open the switch 113 in 18 or 19 seconds, or 1 or 2
seconds after opening of switch 89 by the cam 7¢ and de-
energization of the solenoid of the valve 83. Thus, if for
some reason, the contacts of the switch 69 remain closed,
the opening of the contacts of the switch 114 will break the
circuit to the solenoid 88 of the water valve 83 to prevent
the flow of water to the tray D. If the main cam 7@
should accidentally rotate continuously, the heater ele-
ment 117 of the switch 114, after three complete rotations
of the cam 76, will store sufficient heat to maintain the
contacts of the switch 114 in open position. It will be
apparent that this safety feature provided by the switch
114 affords definite and positive insurance for preventing
flooding of the ice cube making machine with water.
Means are also provided for stopping operation of
the automatic ice cube making machine when a desired
adequate quantity of ice cubes have been made by the
machine. As previously described, the ice cube-receiv-
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ing basket H is supported beneath the ice cube maker and
in a position to capture the ice cubes ejected from the
tray D by the grid E upon rotation thereof by the motor
G, as shown in FIG. 1. The control arrangement for
stopping operation of the ice cube making machine when
the basket H is filled with an adequate supply of ice
cubes comprises a pivotal bail 118 normally extending
down into the basket, and operative in conjunction with
two microswitches 119, 12¢ and cam 70, to automatically
shut off the machine when the bail is maintained in a
raised position by the accumulation of ice cubes in the
basket.

More particularly, the bail 118 is formed of wire and
extends parallel and in spaced relation to the edge of the
tray D as shown in FIG. 3 and has one end formed to
provide a reversely bent hook 118« extending through
a plate 118b secured to the end wall portion 66 of the
tray D, the bail also having a shaft portion 121 extend-
ing through a wall of the housing and journaled in aligned
openings in the side walls 122, 123 of a V-shaped frame
124 secured by screws 125 to the bottom wall of the
housing I (FIGS. 5, 6), to pivotally support the bail for
movement to and from the tray D. The shaft portion.-121
of the bail has secured thereto (FIG. 8) an upwardly
extending wire actuator 126 adapted to underlie and en-
gage a laterally extending projection 127 on the cam
70, as shown in FIGS. 6, 7 and 8, for pivoting the bail
118 from the position shown in full lines in FIG. 1 to the
dotted line position of FIG. 1, during rotation of the
cam 7¢.

The bail has its shaft portion 121 provided with a later-
ally offset cam portion 128 to provide an actuator engag-
ing the spring strip 129 contacting and actuating a but-
ton 139 of the microswitch 12¢ to close the normally
open contacts of the switch 126 when the bail is in its
down position shown in FIG. 1. The switch 120 is
mounted on the side wall 123 of the frame 124. During
pivotal movement of the bail, the bail actuate the micro-
switch 120 by the cam portion 128 of the shaft portion 121
of the bail, adjacent the wall 123 of the frame, to cause
the spring strip 129 to release the button 13¢ of the
microswitch 120 to permit the contacts of the switch 120
to open.

The microswitch 119 is mounted on the side wall 122
of the frame 124 with the button 131 thereof being mov-
able by an actuating lever 132, formed of strip metal, hav-
ing parallel lateral arms 133, 134 through which the shaft
portion 121 of the bail extends to provide for free pivotal
movement of the lever relative to the bail, the top end
135 of the lever being adapted to be engaged by the
projection 127 of the cam during rotation of the cam
to effect pivotal movement of the lever to engage its later-
ally extending arm 136 with the button 131 of the micro-
switch 119 to open the normally closed contacts of the
switch.

The bail 118 is normally maintained in the position
shown in the drawings by a torsion spring 137 having
its coiled portion surrounding the shaft portion 121 of the
bail and with its opposite ends 138 and 139 respectively
engaging the actuator portion 126 of the bail and the
frame 124, as clearly shown in FIGS. 7 and 8. It may
also be observed that the lever 132 is normally maintained
in its shown position by the spring contacts and. button
of the microswitch 119 constantly urging the lever toward
the cam 70 and to engage the bottom edges of its arms
133, 134 with the bottom wall of the frame 124 as at 140
to limit movement of the lever toward the cam.

In the operation of the ice cube making machine when
the ice cubes are being formed in the tray D and the
motor G is deenergized, the various parts of the machine
are in the positions shown in the several views of the
drawings. At this time, the contacts of the motor con-
trol switch 68, the water fill switch 69, are open and
the bimetallic switch 114 and switches 119 and 126 are
closed. Upon operation of the ice motor F and move-
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ment of the cam 70, the contacts of the switch 68 close to
establish a circuit energizing the motor G to rotate the
cam 70 and to eject the ice cubes from the tray into the
basket. It will be noted that the upper end of the actu-
ator 126 of the bail engages the projection 127 of the
cam 70 so that the cam will immediately apply force
to the bail to cause pivotal movement thereof from the
full line position thereof shown in FIG. 1 to the dotted
line position to permit the subsequently ejected ice cubes
from the tray to fall between the tray and the bail with-
out contacting the bail. During this upward movement
of the bail by the cam, the bail portion 128 is effective
to open the contacts of the microswitch 120 and main-
tain these contacts open until about at 120° rotation of
the cam, the bail disengages from the cam and returns
to its normal down position and closes the contacts of
the switch 129, the ice cubes having been ejected from
the tray prior to disengagement of the bail from the
cam. Upon the bail being disengaged from the cam,
the cam projection 127 engages the end of the lever to
pivot the lever 132 to effect opening of the contacts of
the switch 119. It will be noted that the microswitches
119 and 120 are placed in paralle! with the switch 68
and motor G so that either the contacts of the switches
119 and 120 are closed during this operation to insure
continuous energization of the motor.

Assuming now that the basket H contains a. quantity
of ice cubes and the parts of the ice cube making ma-
chine are in'the positions shown in the drawings, upon
operation of the ice motor and energization of the motor,
the grid E is rotated 1o eject the ice cubes from the tray
D and the cam 70 also rotates. The cam projection 127
will actuate the bail from its position within the basket
and raise the bail, and maintain the bail raised, to open
the contacts of the switch 126 until the cam is rotated
120° when the bail will be released and be moved down-
wardly by the spring 137 to close the contacts of the
switch 128. In the event the basket H is filled with
ice cubes, the contacts of the switch 120 and their actu-
ating portion 128 are so related that downward move-
ment of the bail will be arrested by the ice cubes with
the result the open contacts of the switch 120 will be
unable to be closed by the bail. Upon farther rotation
of the cam, the normally closed contacts of the switch
119 will open to break the circuit to the motor to de-
energize the motor. As the switches 119 and 120 remain
open, the ice cube making machine can no longer func-
tion until sufficient ice cubes have been removed from
the basket to allow the bail to move downwardly in the
basket to again establish a circuit for the motor G and
thereby automatic operation of the ice cube making
machine.

While we have described our invention in connection
with one specific embodiment thereof, it is to be under-
stood that this is by way of illustration and not by way
of limitation and the scope of our invention is defined
solely by the appended claims which should be con-
strued as broadly as the prior art will permit.

What is claimed is:

1. In an ice cube making machine, a container for
water; means including a conduit having a valve for fill-
ing the container with water; means for biasing said valve
to closed position; electrically-operated means for open-
ing said valve; means controlling energization of said
electrically-operated means including a circuit, a first
normally-cpen switch in said circuit, a second normally-
closed thermally-responsive switch in said circuit, said
electrically-operated means and said switches being ar-
ranged in series relation in said circuit to energize said
electrically-operated means upon closure of said first
switch; time-controlled means for closing said first switch
to complete said circuit to energize said electrically-op-
erated means to open said valve for a time interval to
fill said container with water; and means thermostati-
cally controlling said second switch and operative to

10

20

25

30

35

40

50

o
[+

60

70

75

10

open said second switch after said time interval, in the
event said first switch fails to open, to interrupt said
circuit to deenergize said electrically-operated means and
to close said valve by operation of said biasing means.

2. In an ice cube making machine, a container for
water; means including a conduit having a valve for
filling the container with water; means for biasing said
valve to closed position; electrically-operated means for
opening said valve; and means controlling energization
of said electrically-operated means including a circuit,
a first normally-open switch in said circuit, a second nor-
mally-closed thermally-responsive switch in said circuit,
said electrically-operated means and said switches being
arranged in series relation in said circuit to energize said
electrically-operated means upon closure of said first
switch, time-controlled means for closing said first switch
to energize said electrically-operated means to open said
valve for a time interval to fill said container with water,
and a heating element thermally associated with said sec-
ond switch to open said second switch after said time
interval, in the event said first switch fails to open, to
interrupt said circuit to deenergize said electrically-op-
erated means and to close said valve by operation of said
biasing means.

3. In an ice cube making machine, a container for
water; means including a conduit haivng a valve for fill-
ing the container with water; means for biasing said
valve to closed position; electrically-operated means for
opening said valve; and means controlling energization
of said electrically-operated means including a circuit, a
first normally-open switch in said circuit, a second nor-
mally-closed thermally-responsive switch in said circuit,
said electrically-operated means and said switches being
arranged in series relation in said circuit to energize said
electrically-operated means upon closure of said first
switch, time-controlled means for closing said first switch
to energize said electrically-operated means to open said
valve for a time interval to fill said container with water,
and a resistance coil thermally associated with said second
switch to open said second switch after said time interval,
in the event said first switch fails to open, to interrupt
said circuit to deenergize said electrically-operated means
and to close said valve by operation of said biasing means.

4. In ar ice cube making machine, a container for
water; means including a conduit having a valve for filling
the container with water; means for biasing said valve to
closed position; electrically-operated means for opening
said valve; means controlling energization of said elec-
trically-operated means including a circuit, a first nor-
mally-open switch in said circuit, a second normally-closed
switch in said circuit, said electrically-operated means
and said switches being arranged in series relation in said
circuit to energize said electrically-operated means upon
closure of said first switch; time-controlled means for clos-
ing said first switch to energize said electrically-operated
means to open said valve for a time interval to fill said
container with water, and a thermostat comprising a bi-
metallic element flexible under the influence of a resist-
ance coil to open said second switch after said time in-
terval, in the event said first switch fails to open, to inter-
rupt said circuit to deenergize said electrically-operated
means and to close said valve by operation of said bias-
ing means. ‘

5. In an ice cube making machine, a container for
water; means including a conduit having a valve for fill-
ing the container with water; means for biasing said valve
to closed position; electrically-operated means for open-
ing said valve; means controlling energization of said elec-
trically-operated means including an operating circuit, a
first normally-open switch in said circuit, a second normal-
ly-closed thermally responsive switch in series with said
first switch in said circuit; time-controlled means for clos-
ing said first switch and said electrically-operated means
to energize said electrically-operated means to open said
valve for a time interval to fill said container with water,




3,041,844

il

an auxiliary circuit, a resisiance element in said auxiliary
circuit and thermally associated with said second switch,
said element being energized, upon closing of said first
switch, to open said second switch after said time interval,
in the event said first switch fails to open, to interrupt
said circuit to deenergize said electrically-operated means
and to close said valve by operation of said biasing means.
* 6. In an ice cube making machine, a container for
water; means including a conduit having a valve for fill-
ing the container with water; means for biasing said valve
to closed position; electrically-operated nieans for cpen-
ing said valve; means controlling energization of said elec-
trically-operated means including a first circuit, a first
normally-open switch and a second normally-closed ther-
mally-responsive switch, said second switch having first
and second contacts and a bi-metallic arm providing a
third contact disposed between and engaging said first and
second contacts, said engaged third and first contacts and
said first switch being arranged in series with said elec-
trically-operated means in said circuit; time-controlled
means for closing said first switch to energize said elec-
trically-operated means to open said valve for a time in-
terval to fill said container with water, and a resistance
coil arranged in series with said first switch and charac-
terized by also being in series relation with said engaged
third contact and said second contact of said arm in a
parallel circuit about said electrically-operated means and
thermally associated with said second switch arm, said coil
being energized upon closing of said first switch and being
operative to move said arm to open said first and third con-
tacts of second switch after said time interval, in the
event said first switch fails to open, to interrupt said first
circuit to deenergize said electrically-operated means and
to close said valve by operation of said biasing means
while maintaining engagement of said third and second
contacts to continue establishment of said parallel circuit
to retain said resistance element energized.

7. In an ice cube making machine, a container for wa-
ter; means including a conduit having a valve for filling the
container with water; refrigerating means for freezing the
water into ice; means for removing the ice from the con-
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tainer including an electric motor having a rotatable shaft;
and means controlling operation of said valve including
means for biasing said valve to closed position, elecri-
cally-operated means for opening said valve, an electric
circuit, a first normally-open switch and a second normal-
ly-closed thermally-responsive switch in series with said
electrically operated means in said circuit, cam means on
said motor shaft controlling closing and opening of said
first switch and operative to close said first switch to estab-
lish a closed circuit to energize said electrically-operated
means to open said valve for a predetermined time inter-
val to fill said container with water, and thermostatic
means controlling said second switch and operative to
open said second switch after said time interval in the
event said first switch fails to open.

8. In an ice cube making machine as set forth in claim
7 wherein said thermostatic means is a resistance coil
energized upon closing of said first switch.

9. In an ice cube making machine as set forth in claim
7 wherein said thermally-responsive switch includes a bi-
metallic element, and said thermostatic means is a resist-
ance coil energized upon closing of said first switch to
provide heat influencing the bi-metallic element.

10. In an ice cube making machine as set forth in claim
7 wherein said switches and said electrically-operated
means are in series relation in said circuit, and said ther-
mostatic means is a resistance coil in series circuit relation
with said first switch and energizable upon clesing of said
first switch and in parallel circuit relation with said sec-
ond switch.
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