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ICE MAKER WITH BIN SENSING MECHANISM 

Lyle F. Shaw, Fort Smith, Ark, assignor, by mesne assign 
ments, to General Electric Company, a corporation of 
New York 

Filed Apr. 28, 1966, Ser. No. 546,016 
14 Claims. (Cl. 62-137) 

This invention relates to an ice maker and more par 
ticularly to an automatic ice cube maker of the type 
adapted to be installed in a refrigerator. 
The invention relates generally to the type of ice maker 

including an ice-cube forming mold structure having 
cavities in which water is frozen, heating means for free 
ing ice cubes in the mold cavities, means for removing 
ice cubes from the mold cavities comprising one or more 
ejector pistons forming the bottoms of the mold ice-cube 
cavities and mechanically connected for simultaneously 
raising and ejecting the ice cubes from the mold, and 
water supply means for providing water to the mold 
cavities for a subsequent ice cube-forming and ejection 
operation, the described operations of the ice maker being 
consecutively performed by cam mechanism controlled 
by, and controlling, an electric switch means. In addi 
tion, the ice maker is provided with means for terminat 
ing operation, when an associated ice bin is ?lled with 
the ice cubes, in the form of a feeler arm mechanism 
movable, after each ice cube delivery to the bin, to sense 
the ice cube accumulation in the bin. An ice maker of 
this type is described and claimed in US. Patent 3,163, 
017, issued Dec. 29, 1964, in the names of Clyde F. 
Baker, Romeo Bougie, and Lyle F. Shaw. 
The present invention has as its principal object the pro 

vision of improved control means for stopping the opera 
tion of an ice maker when a desired quantity of ice has 
been accumulated. 
A speci?c object of the invention is to provide an im 

proved mechanical control means for operating electric 
control switch means, to discontinue operation of the ice 
maker, only when a desired quantity of ice has been 
accumulated. . 

Further objects and advantages of the invention will 
become apparent from the following description, reference 
being made to the accompanying drawings in which: 
FIG. 1 is a partial front elevational view of a refrig 

erator provided with an automatic ice maker embodying 
the invention; _ 

FIG. 2 is a top plan view of the automatic ice maker; 
FIG. 3 is a side elevation of the ice maker illustrating 

the ice cube-forming mold structure, the ice cube~raising 
and ejector mechanism, cam control mechanism, ‘bin 
control feeler mechanism, and the ?uid supply, together 
with electrical components for operation of the mech 
anisms and ?uid supply, the mold structure being shown 
in section to more clearly show the ice-cube raising and 
ejector mechanism; 

FIG. 4 is a sectional view of the ice maker showing 
the cam mechanism, and switch means operative thereby, 
said section being taken on line 4—4 of FIG. 5; 
FIG. 5 is a sectional view taken on line 5-5 of FIG. 4; 
FIG. 6 is a sectional view taken on line 6—6 of FIG. 5; 
FIGS. 7-9 are enlarged views of the ice-accumulation 

feeler mechanism, and ice maker control stop switch 
operative thereby, FIGS. 7 and 8 illustrating respectively 
the feeler mechanism and switch prior to initiation, and 
at the termination, of the ice-ejecting operation, and 
FIG. 9 illustrates the feeler mechanism and switch in 
positions taken when the ice bin is ?lled with ice cubes; 
FIG. 10 is a schematic diagram of the electrical con 

trol arrangement for the ice maker. 
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Brie?y, the ice maker illustrated in the drawings, com 

prises an ice cube-forming mold structure having a plu 
rality of pistons, de?ning the bottoms of the ice cube 
forming cavities in the mold structure, operated by a 
lever arrangement to eject the ice cubes from the mold 
upon heating of the mold by a heater to free the ice 
cubes from the mold, the pistons being simultaneously 
actuated by a lever mechanism controlled by a cam mech 
anism operated by an electric motor energizable by a 
thermostat responsive to the freezing temperature of the 
ice mold, the cam mechanism also being instrumental to 
cause motion of a raker to sweep the ice cubes from 
their raised positions into a receptacle and being further 
effective to control ?uid supply to the molds for ice cube 
formation, all of these various functions of the ice maker 
being thermostatically, electrically, and cam controlled, 
as disclosed in the aforesaid US. Patent 3,163,017. 

Referring to FIG. 1, the refrigerator illustrated is of 
a well-known type and comprises a thermally insulated 
cabinet 10 having a frozen food compartment 11 pro 
vided with an evaporator ‘or a cooling unit in the form 
of cooling refrigerant passages 12 (FIG. 2) in the liner 
13 of the compartment to cool the air within the com 
partment 11 and thereby to freeze foods and water placed 
in the compartment. As it will be observed, the automatic 
ice cube maker of the invention, generally indicated at 15, 
is mounted in the compartment 11 in a manner to be 
described. 

Details of the construction of the ice cube maker are 
more clearly shown in FIGS. 2-6, inclusive. The ice cube 
maker comprises an aluminum mold block or structure 16 
of rectangular box-like con?guration having one side se 
cured by bolts 17 passing through the mold and the liner 
13 into the cabinet 10 to support the ice maker on the 
refrigerator as shown in FIG. 2 and for intimate heat 
exchanging contact with the liner 13 for thermal conduc 
tion relation to the‘mold structure 16 to insure freezing 
of water within the mold structure by the absorption of 
heat therefrom by the vaporizable refrigerants circulated 
through the evaporator passages 12 of the liner 13. 
As seen in FIG. 2, the ?at side Wall 18 of the ice mold 

structure or block is spaced from the liner by a pair of 
spaced thermal-conductive pads 19 and ‘also three thermal 
insulating pads 20, disposed between the pads 19 and at 
opposite ends of the pads 19, the pads being engaged with 
the aluminum mold structure to space the mold structure 
from the liner. This arrangement is important as the 
thermal-conducting pads are located to conduct heat from 
the central cavity or mold 21 and the adjacent cavities or 
molds 22 and 23 to cause freezing of the ?uid in these 
cavities into cubes prior to conducting heat from the end 
molds 24 and 25 to form ice cubes in the end molds, i.e. 
?uid in the central and its adjacent molds 21, 22, and 23 
will freeze into ice cubes prior to the freezing of the water 
in the end molds 24 and 25 so that ice cubes will be formed 

‘ in all of the molds to close a thermostatic switch, located 

60 

65 

in proximity to the mold to energize a motor and a heater 
as will later be described. It will be seen that pads 19 
are positioned between the block and the liner and dis 
posed in parallel vertical planes respectively extending 
between the central mold 21 and two molds 22 and 23 
so that the adjacency of the heat-conducting pads to these 
molds will cause the water to be frozen into ice cubes prior 
to the ice cubes being formed in the end molds 24 and 25. 

. This safety factor insures the thermostatic switch closing 

70 

only when all of the ice cubes are formed in the molds. 
As seen in FIGS. 2 and 3, the mold structure 16 is pro 

vided with each of its ice cube-forming molds being pro 
vided by vertical cylindrical pockets with each pocket 
being enlarged diametrically in cross-section from the 
bottom to the top thereof to provide the individual molds 
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with an inverted frusto-conical shape for forming an ice 
cube of maximum size while permitting easy ejection of 
the cubes from the molds. As seen in FIGS. 2 and 3, the 
walls 27 between and separating adjacent molds are in 
terrupted by aligned vertical passages 28 for permitting 
?uid entering the mold from a trough 29 mounted on the 
right end of the mold structure, as shown in FIGS. 2 and 
3, the v?uid flowing into the mold 25 and thence through 
the connecting passages 28 consecutively to the molds 23, 
21, 22, and 24. The entry of water into the molds is con 
trolled by a valve 30 having a solenoid 31 which, when en 
ergized, opens the valve to permit fluid to enter the trough 
and the molds. 
As shown in FIGS. 2, 3, and 6, the molds 22, 23, 24, and 

25 have their bottoms closed by a plurality of piston-like 
plates 32 formed integral with the top of a thin elongate 
horizontal bar 33 received within the passages 28 of the 
mold structure and an elongate slot 34 in the block, and 
the central mold has its bottom closed by a solid piston 
35 formed integral with the bar, so that the molds 21-25 
and passages 28 are closed at their bottom ends. It may 
be noted that the passages 28 not only provide for the 
consecutive ?lling of the molds from right to left from 
the trough but also provide guides for the vertical move 
ment of the bar 33 during raising and lowering of the ice 
eube ejector assembly comprising the bar 33 and the 
pistons 32 and 35. As seen in FIGS. 2 and 3, the piston 
35 of the ejector assembly has an opening extending ver 
tically therethrough for receiving the reduced end 36 of 
the upper portion of a cylindrical pilot rod 37 of the 
ejector assembly, the rod having a shoulder abutting the 
bottom of the piston 35 for supporting the pistons and bar 
for conjoint movement, the top of the rod 37 being ?at 
tened to provide a rivet 38 to secure the rod 37 to the 
piston 35. The rod extends through and is slidably sup 
ported in a cylindrical opening 39 in the mold structure 
and through a boss 40 extending downwardly of the mold, 
the upper end of the opening 39 being enlarged to receive 
a seal assembly 41 surrounding and slidably engaging the 
rod 37. 

It will be apparent that, in the position of the ejector as 
sembly shown in FIG. 3, water entering from the trough 
29 will ?ow intov the mold 25 and consecutively into the 
molds 23, 21, 22 and 24 until the molds are ?lled with 
a predetermined quantity of ?uid for freezing into ice 
cubes by the heat exchange relation of the mold and the 
liner 11 and that, when the ice cubes are formed, move 
ment of the rod 37 upwardly will raise the bar 33 and its 
pistons 32 and 35 to eject the ice cubes from the molds. 
A lever mechanism is provided for raising and lowering 

the ejector assembly and comprises a lever 42 having 
an arm 43 received within a slot 44 in the pilot rod 37 as 
shown in FIG. 3, the lever 42 being pivoted intermediate 
its ends by a pin 45 positioned on and extending through 
parallel cars 46, 46 of an end wall 47 of the casing 48 
supporting the lever mechanism. The lever is adapted to 
rotate about the pin 45 by having its arm 49 operated by 
a cam mechanism, generally indicated at 50, effective to 
control such movement of the lever to raise the ejector 
assembly to raise the ice cubes and to thereafter lower 
the ejector assembly. 

The cam mechanism is instrumental in controlling, with 
a thermostatic control, the various functions of the ice 
cube maker. More particularly, the cam mechanism com 
prises a rotatable cam 51 connected to the driven shaft 
52 of transmission gearing (not shown) which, in turn, 
is connected to the shaft of an electric motor 53 mounted 
on plate 54 connected by screws 55 and 56 to the casing 
walls 57 and 47, the gearing being adapted to provide a 
ratio of 340021 for rotating the shaft 52. As seen in FIG. 
4, a headed threaded pin 58 secured to one side of the cam 
in spaced relation to the rotational axis of the cam ex 
tends within an elongate slot 59 in the arm 49 of the lever 
42 so that rotation of the cam will cause the pin 58 to 
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4 
travel along the slot 59 on the lever to move the lever 
about its pivot pin 45 to raise and lower the ejector as 
sembly. 

Referring to FIG. 6, the mold block 16 has grooves 60 
formed in the bottom thereof for receiving the legs of a 
U-shaped aluminum sheathed electrical coil 61 capable of 
300 watts at 115 volts to provide a heater for heating the 
body of the mold block so that heat conducted through the 
mold block to the ice cubes will melt the frozen bond 
between the ice cubes and the walls of the molds. As 
shown in FIGS. 3, 4, and 6, the ends of the coil extend 
through and are supported by, as at 62, the wall 47 of the 
casing. 
Upon application of heat to the mold block by the 

heater coil, the heat will be conducted uniformly to all of 
the molds 21 to 25 to substantially simultaneously free 
the cubes from the mold and, due to the location of the 
thermal-insulating pads 20, very little heat will ?ow to 
and be conducted through the small area of the thermal 
conductive pads 19 to the linear 13. Accordingly, it will 
require very little exertion or action by the ejector and 
cam mechanism and the motor to raise the cubes out of 
the mold. 

Referring again to the cam mechanism, the cam mech 
anism also comprises means for actuating a lever 63 hav 
ing. one end pivoted by a pin 64 on the plate 54 of the 
casing and having its other end provided with an opening 
for receiving the lower laterally projecting end of a rod 
65 extending vertically upwardly and having its upper end 
also laterally offset to extend within an opening in the 
arm 66 of a lever 67. The body of the lever 67 is also 
provided with an opening for receiving one end 68 of an 
elongate rake or sweep 69, the cylindrical end 68 of the 
rake being knurled to conform to and tightly ?t into the 
opening in the lever body to insure that rotation of lever 
will also rotate the rake. The end 68 and the other end 71) 
of the rake 69 are offset from the body of the rake and 
extend respectively within openings in the wall 47 of the 
casing 48 and the wall 71 of the trough 29 to position the 
rake body in radially spaced relation to the pivotal axis 
of the rake as provided by the opposite mounted ends of 
the rake, to thus position the rake above and to one side 
of the mold so that the rake will not interfere with the 
upper ejecting movement of the ice cubes from the molds 
but the rake can rotate to sweep the raised cubes from the 
mold and into the basket 72 shown in FIG. 1. 
The lever 63 is adapted to be rotated in a counterclock 

wise direction about its pivotal support 64 by a pin 73 
(FIG. 6) projecting from the side of the cam and engaging 
a semi-circular surface 74 of the lever being concentric to 
the axis of rotation of the lever and terminating at one 
end in a ?at chordal surface 75 of a projecting portion 76 
of the lever, the surface 75 being spaced from the axis of 
the semi-circular surface and tangential to an arc struck 
from said axis, the other end of the surface 75 being in 
spaced relation to the adjacent end of the surface 74 to 
de?ne an opening between the projecting portion 76 of the 
lever and the body of the lever. It will be apparent, upon 
rotation of the cam, that the pin 73 will ride along the 
surface 74 of the lever with-out actuating the lever but, 
upon the pin 73 engaging the surface 75, the pin will raise 
the lever to move the rod 65 to rotate the lever 67 in a 
clockwise direction (FIG. 5) and thereby the rake to 
cause the body of the rake to pivot about its end to sweep 
the raised cubes from the molds. 

FIGS. 5-9, inclusive, illustrate the control means of the 
present invention and its mechanism for stopping the op 
eration of the ice maker when the ice bin is ?lled with 
a desired quantity of ice cubes. More particularly, the 
lever 67 has an arm 78 disposed substantially at a right 
angle to the rake-operating arm 66, the arm 78 having 
an opening for receiving the offset end 79a of an actuating 
rod 79 so that rotation of the lever 67 by rod 65 will ac 
tuate rod 79. The other end 79b of the rod 79 is also off~ 
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set for reception within a slot 80 in an arm 81 of a lever 
82. The lever 82 has an opening receiving the knurled 
end 83 of a feeler 84 for conjoint movement of the feeler 
and lever, the end 83 extending through and being ro 
tatably mounted, as shown in FIG. 2, in the wall 47 of the 
casing 48. The offset end 7901 of the rod 79 is normally 
maintained centrally of the slot 89 in lever 82, as shown 
in FIG. 7, by a tension spring .85 having one end connect 
ed to the other offset end 79a of the rod 79, the other end 
of the spring being connected to a downwardly extending 
crank pin 86 of the lever 82, the crank pin being radially 
offset from the rotational axis of the lever. In FIG. 7, the 
feeler 84 contacts the casing to prevent rotation of the 
lever 82 by the spring 86. The feeler 84 is bent vertically 
downwardly from its arm 83 from its rotative mounting in 
the casing wall 47 and is further bent horizontally at its 
lower extremity to provide a feeler arm 87 extending 
above the ice cube~receiving receptacle or basket. 
A switch 89 is mounted on and secured to the wall 

47 of the casing and is provided with a pushbutton opera 
tive to open normally-closed contacts of the switch. The 
switch 89 is provided with a leaf-type spring 88 overlying 
and normally spaced from the pushbutton, but movable 
toward the pushbutton to open the contacts of the switch. 
As shown in FIG. 7, the spring 88 has its lower end 
anchored to the switch, and has an upper arcuately-shaped 
portion 88a located above the switch button and engage 
able with the anglarly offset end 79a of the rod 79, ex 
tending through the slot 80 in the arm 81 of lever 82, and 
which, as will be presently described, moves the spring 
portion 88a to operate the pushbutton to open the switch 
contacts. Referring now particularly to the shape of the 
slot 80 in the arm 81 of lever 82, the slot is formed 
to provide arcuate portions 80a and 80b reversely curved 
to provide cam surfaces 81a and 8111 on the arm 81 en 
gageable with the end 79a of the rod 79, as will now be 
described. 

Referring now to FIGS. 7-9, inclusive, FIG. 7 illus 
trates the positions of the cam-operated feeler mechanism, 
and the switch 89 and its operating spring 88 during the 
ice-cube forming operation of the ice maker, the electric 
motor 53 being deenergized to inactivate the cam mech— 
anism. Assuming initiation of the operation of the ice 
maker with the bin empty, the feeler 84 is in its lower 
most position and engaging the casing 48. The switch 
operating end 7% of rod 79 is shown in engagement with 
the cam surface 81a of lever 82 and the switch spring 88, 
the switch contacts being in their normally-open position. 
FIG. 8 illustrates the position of the above control 

components during actuation of the energized cam mech 
anism to provide the ice-cube ejection operation. At this 
time, and referring also to FIG. 6, the cam mechanism 
is operative to‘ rotate cam 63 to engage its pin 73 with the 
?at surface 75 of the lever 76 to rotate the lever upward 
ly to raise the rod 65 to rotate lever 67 counterclockwise 
from the FIG. 7 to the FIG. 8 position. Arm 78 of lever 
67 will move rod 79 to rotate and position the feeler arm 
87 above the basket or bin, so that, the cubes, swept from 
the mold structure, can freely fall into the basket without 
being impeded by the feeler arm 87. More particularly, 
the end 7% of the rod 79 moves along the arcuate cam 
portion 81a of the lever 82 and to the left end of the slot, 
away from switch spring 88, to rotate and raise the feeler 
84 to position the arm 87 thereof above the basket. After 
the ice-ejection operation, further rotation of lever 63 
causes cam pin 73 to ride off of the flat surface 75 of the 
lever 63 to cause the rod 65 to descend thereby return 
ing the lever 82, lever 67 and rod 79 to the FIG. 6 posi 
tion, the tension spring 85 operating to assist the lowering 
and return of the feeler 84- to the FIG. 7 position. 
The above feeler operation continues until the bin is 

?lled with a su?icient quantity of ice cubes to contact the 
arm 87 of the feeler 84 during its return movement from 
its raised position shown in FIG. 8 to its normal position 
shown in FIG. 7. FIG. 9 illustrates the feeler 84 in its 
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ice-restrained position and it will be noted, as the lever 
67 rotates clockwise from the FIG. 8 to the FIG. 9 posi 
tion, the rod 79 will be moved to the right to cause its 
end 7% to travel along the slot 80 in lever 82 and the 
cam portion 81b thereof to engage and move the leaf 
spring portion 88a to actuate the pushbutton to open the 
contacts of the switch 89 as shown in FIG. 9. The switch 
89 is in the electrical control circuit of the ice maker and, 
upon opening its contacts, is effective to interrupt opera 
tion of the ice maker when the electric motor returns 
the cam mechanism and ice-ejecting plungers to their ini 
tial positions shown in FIGS. 3 and 6, as will be later 
described. 
Upon removal of ice cubes from the ice bin, the feeler 

rotates downwardly to the position of FIG. 7. As a re 
sult, the end 79b of the rod 79 travels along the slot 801] 
in the lever 82, and the actuating portion 880 of spring 
88 moves to the left to effect closing of the contacts of 
switch 89 to complete a circuit to energize the electric 
motor for continuing operation of the ice maker. 

I1 the event it is desired to discontinue operation of 
the ice maker for servicing, the feeler may be raised 
manually and held in its raised position by a spring clip 
or other retaining means. Such movement causes the lever 
82 to rotate to cause the offset end 79b of lever 82 to 
move along the cam surfaces 81a and 81b of lever 82 
and to engage the spring 88 operating the switch push 
button to open the contacts of the switch 89. 

Referring to FIG. 6, the cam control mechanism is 
further instrumental in sequentially actuating switches 90 
and 91, the switch 90 being effective to control an ener 
gizing circuit for the electric motor, and the switch 91 
being operative to control energization of the solenoid 31 
of the water-?ll valve 30. More particularly, the switches 
90 and 91 are consecutively closed during rotation of the 
earn, the switches being provided by a plurality of con 
tacts formed as an assembly generally indicated 92 mount 
ed on the wall 54 of the housing, two of the contacts of 
respective switches being connected by an insulating stud 
94 for unitary movement to engage the other contacts of 
the switches, as shown in FIG. 6. A ?exible actuator arm 
96 of the assembly is connected by an insulating pin to 
the stud 94 and extends downwardly therebeyond for 
reception within a recess 95 of the cam (FIG. 6). The 
end of arm 96 is adapted to move out from the cam 
recess to engage the side of the recess-de?ning portion 
of the cam and to ride upon the concentric periphery 
of the cam to close switch 90 to energize the motor. The 
cam periphery is also provided with a tab 100 projecting 
outwardly therefrom to engage the arm 96 to addition 
ally close switch 91 to energize solenoid 31 of valve 39 
during rotation of the cam. As seen in FIG. 4, the tab 100 
is adjustably positioned on the cam by a screw extending 
through an elongate slot in the tab and permitting adjust 
ment of the tab on the cam to a position determinative 
of the time of occurrence of the energization of the wa 
ter ?ll solenoid. It will be noted that the tab 100 of the 
cam, when the cam is rotated in counterclockwise direc 
tion (FIG. 6), will engage the arm 96 just prior to its 
entry into the recess 95 of the cam so that, when the tab 
100 closes switch 91, the ice cubes will have been previ 
ously ejected from the molds and the ejector assembly 
returned to the bottom of the molds to insure the molds 
being ?lled with water during operation of the tab to 
close switch 91 to energize solenoid 31 of valve 30. After 
the arm 96 has released its engagement with the tab 
100, the motor-energizing switch 99 remains closed to ro 
tate the cam until the arm 96 is positioned within recess 
95 of the cam when both switches are opened to stop op 
eration of the ice maker until the water in the molds 
form ice cubes. At this time, the motor is energized to 
operate the cam and lever mechanism to effect ejection 
of the cubes from the molds and into the basket. For this 
purpose, as shown in FIGS. 3 and 6, the mold is pro 
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vided with a thermostatic switch 101 located in a cavity 
102 in the end of the mold adjacent to but spaced from 
the mold 24 by a comparatively thin wall 103, de?ning 
a portion of the end mold 24 of the mold structure. The 
switch 101 is held with its thermostatically-responsive, 
contact-closing portion in engagement with this wall by a 
spring 104 compressed between the thermostatic switch 
and the wall 47 of casing 43. The switch contacts are 
adapted to open at 30° F. and to close at 5° F. The con 
trol thermostatic switch 101 is in a circuit to control 
energization of the electric motor in a manner to be later 
described. 
As a safety factor, a thermostatic switch 105 is mounted 

on the wall 47 of the casing 48 so that should an undesir 
able high temperature of the aluminum mold structure 
and wall 47 be had, during abnormal heating by the 
heater coil 61 in the event of malfunctioning of the con 
trol thermostatic switch 101, the switch will open its 
contacts to interrupt all circuits, including the heater coil 
circuit. The thermostat is effective to close its contacts 
below, and at 40° F. and to open its contacts at a tem 
perature rise to 60° F. This function of the switch 105 
will be ampli?ed in the description of the operation of the 
ice maker. 

In the operation of the ice cubemaker, it will be as 
sumed that the mechanical and electrical components 
of the ice cube maker are in the positions shown in FIGS. 
1-7 and also referring to the electrical control diagram 
of FIG. 10. In addition, it will be assumed the molds 
have been ?lled with water and the water frozen into ice 
cubes conforming to the frusto-conical shape of the 
molds. At this time, the contacts of the safety thermostatic 
switch 105 are closed and, as the temperature of the wall 
47 of the casing is at or below 5° F., the contacts of the 
control thermostatic switch 101 have closed to provide a 
circuit to simultaneously energize the motor 53 and also 
the heater coil 61 so that the motor rotates the cam to 
cause arm 96 of the switch assembly 92 to close switch 
90 to establish a circuit to maintain the motor energized, 
upon opening of the contacts of the control switch 101 
at or above 30° F. by heat conducted to the mold 
structure and easing wall 47 by energization of the heater. 

Referring to the electrical control diagram of FIG. 10, 
it will be apparent that a circuit is completed including 
line L1, closed contacts of the safety switch 105, the 
closed contacts of the control switch 101, conductor C1, 
closed contacts of the stop switch 89, conductors C2 and 
C3, winding of the motor 53, conductor C4, to line L2. 
A circuit is simultaneously established to energize the 
heater coil 61 including conductors C2 and C5, the heater 
coil 61, conductor C4 to line L2. 
As the heat penetrates the mold block, the control 

switch 101 opens its contacts at or above 30° F. but, at 
this time, the cam has been rotated by the mot-or to 
actuate arm 96 of the switch assembly 92 to close switch 
90 to continue establishment of circuits to maintain the 
motor and electric coil energized during the entire opera 
tion of the machine. The motor-energizing circuit includes 
line L1, closed contacts of switch 105, conductor C6, 
closed contacts of switch 90, conductors C7, C2, C3, 
winding of motor 53, conductor C4 to line L2. At the 
same time, the switch '90 also establishes a circuit to the 
heater coil including line L1, conductor C6, switch 90, 
conductor C7, conductor C2, conductor C5, heater coil 
61, conductor C4 to line L2. 
Due to the frozen bond between the ice cubes and 

the sides of the molds, operation of the ejector mechanism 
does not occur and, accordingly, the motor will stall until 
a predetermined period of time has elapsed during which 
the temperature of the block rises to free the ice cubes 
from their bond with the molds. At this time, the motor 
renews operation to cause the cam to rotate to move 
pin 58 along the slot 59 in lever 49 to slowly move the 
lever in a clockwise direction (FIG. 6) about its pivot 
pin 45 to raise the arm 42 of the lever and thereby the 
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3 
pilot rod 37 and thereby the pistons upwardly to remove 
the loosened ice cubes from the molds. This movement 
of the cubes takes a 50 second time period, and the cubes 
are held in their raised position for approximately 15 to 
20 seconds so that water on the outer surfaces of the 
cubes will be frozen to prevent congealing connections 
of the cubes to each other when they are swept into the 
basket by the rake 69. 
At the conclusion of this time, the motor rotates the 

cam to the position in which its pin 73 is engaged with 
the ?at chordal surface 75 of the lever 63 so as to raise 
the free end of the lever, by rotation of the lever in a 
counterclockwise direction, to move the rod 65 to rotate 
lever 67 to cause the body of the rake to pivot about its 
ends to sweep the ice cubes from the mold structure and 
into the basket. 

During actuation of the rake and prior to engagement 
of the rake with the cubes, the lever 67 operates rod 79 
which, in turn, rotates lever 82 to move the feeler 84, 
from its normal position to a position above and over the 
basket, so that the ice cubes may fall freely into the basket 
when the raker is operative to remove the raised ice cubes 
from the mold structure. When the pin 73 of the cam is 
positioned within the space between the portion 37 and 
the ‘body of the lever, the pin 58 of the cam has been 
effective to rotate lever 42 to move the ejector mechanism, 
including the piston, their supporting bar, and the pilot 
rod, to the lowered positions and to return the feeler arm 
to its normal position. 
As the cam continues to rotate, the tab 100, projecting ' 

outwardly of the periphery of the cam, will engage arm 
96 of the switch assembly 92 to continue closing the con 
tacts of switch 90 for energizing the motor and, in addi 
tion, will close the contacts of switch 91 to effect energiza 
tion of the solenoid 31 of the water valve 30 to cause 
water to ?ow into trough 29 and into the molds for an 
amount of time determined by the engagement of the tab 
100 with the arm 96 to ?ll the molds with water. As the 
tab 100 of the cam releases its engagement with the arm 
96 of the switch assembly, the arm 96 of this assembly 
will continue to engage the periphery of the cam 43 to 
continue energization of the motor and heater coil until 
the arm 96 is positioned within the recess in the cam to 
open the switch ‘90 and thereby effect deenergization of 
the motor and the heater coil. The motor for energizing 
the water valve solenoid 31 includes line L1, the closed 
contacts of the safety thermostat switch, conductor C6, 
closed contacts of switch 90, closed contacts of switch 
91, conductor C3, the winding of the water valve solenoid 
31, conductor C4 to line L2. 

In the event the receptable should be ?lled with ice 
cubes to an extent that he feeler fails to return from its 
raised position to its lowered position above and over the 
basket, the contacts of the stop switch 39 will be opened, 
as previously described, so that, at the end of the normal 
cycle of operation of the machine when the switch 90 
is opened, freezing of the ice cubes and closing of con 
tacts of thermostatic switch 101 will not establish a circuit 
to the motor and heater coil as this circuit requires the 
contacts of the stop switch 89 to be closed. 
An additional safety factor has been previously men 

tioned in the :form of the safety thermostatic switch 105 
which, as shown in FIG. 10, is directly connected to the 
line L1 so that in the event of the temperature rise during 
the heating of the mold block 16 by the heater coil 61, 
the safety switch will operate to open its contacts to im 
mediately interrupt any circuits energizing the motor or 
any of the electrical components of the machine. This 
safety factor is of considerable value in preventing con— 
tinued operation of the heater coil, for example, when the 
temperature of the mold rises to an extent that any ice 
cubes in the molds may be substantially melted, or the 
water in the molds may be vaporized. 

While we have described a speci?c embodiment of the 
ice cube maker forming the invention, it is to be clearly 
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understood that modi?cations may be made which fall 
within the scope of the appended claims. 

I claim: " ' 

1. In an ice maker having a support, an ice mold on 
said support, means for ejecting ice from said mold, a 
recepacle :for ice ejected from said mold and located at 
one side of said mold, the improvement residing in an 
electrical control circuit for energizing said ice-ejecting 
means including a normally-closed switch having an op 
erating element for opening said switch; means for sensing 
when the receptacle is ?lled with ice comprising a feeler 
member pivotally mounted on said support and having a 
?rst position at one side of said receptacle, means for 
rotating said feeler member from said ?rst position to a 
second position above said receptacle and including an 
actuating member connected to and operable by said ice 
ejecting means and located adjacent to said switch-oper 
ating element, and lost motion means connecting said actu 
ating member and said feeler member for precluding actu 
ation of said switch-operating element by said actuating 
member during movement of said feeler member by said 
actuating member from said ?rst position to said second 
position,- and for moving said actuating member relative 
to said feeler member only when said lfeeler member is 
restraining from movement to said ?rst position by ice in 
the receptacle, to engage and actuate said switch-operating 
element to open said switch. 

2. In an ice maker as de?ned in claim 1 in which the 
switch-operating element is a spring operable by said actu 
ating member to open the switch. > 

3. In an ice maker as de?ned in claim 1 in which a 
spring connects said actuating member and said feeler 
member and is operative to move the feeler member from 
its second position to its ?rst position. 

4. In an ice maker as set forth in claim 1 in which the 
connecting means operable between said actuating mem 
ber and said feeler member is a lost motion connection 
which comprises a slot in one of said members and re 
ceiving the other member, the portion of said one member, 
de?ning the end of said slot, being engageable with said 
other member to operate said feeler member from said 
?rst position to said second position, said switch-actuating 
element being disposed in the path of travel of said other 
member when said feeler member is in its ice-restrained 
position. 

5. In an ice maker asset forth in claim 4 in which 
said slot is in said feeler member, and said actuating mem~ 
ber extends within said slot. 

6. In an ice maker as de?ned in claim 4 in which the 
slot in said one member is de?ned by an arcuate cam sur 
face engaging said other member to control movement of 
said feeler member. ‘ 

7. In an ice maker as de?ned in claim 6 in which the 
slot is in said feeler member, and said ‘actuating member 
extends within said slot, and said cam surface engages 
said actuating member between the ends of said slot and 
is operative to control movement of said actuating mem 
ber during movement of said feeler member between said 
?rst and second positions, said switch-operating element 
being disposed in the path of travel of said actuating mem 
ber and engageable thereby to open said switch when 
said feeler member movement is restrained by the ice in 
said receptacle. 

8. In an ice maker as set forth in ‘claim 7 in which said 
actuating member is movable along said cam surface and 
engages a portion of said feeler member, de?ning one end 
of said slot, to move said feeler member from its ?rst 
to its second position. 

9. In an ice maker as set rforth in claim 1 in which said 
feeler member is manually raisable to position the feeler 
member above said receptacle to provide movement of 
said actuating member relative to said feeler member by 
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10 
said operable means to engage said actuating member 
with said switch~operating element to open said switch. 

10.“In" an ice maker, a freezer mold provided with an 
ice piece-forming cavity therein; an ejector member ex 
tending into said cavity and closing the bottom of ‘said 
cavity and being reciprocable in said cavity; a support; 
means for reciprocating said ejector member to raise the 
ice piece above the top of said mold and to return said 
ejector member to its cavity bottom-closing position in 
cluding a ?rst vlever pivotally connected to said ejector 
member; a receptacle for ice pieces; a raker member for 
effecting movement of said raised ice piece from the top 
of said mold into said receptacle and having a second lever 
connected thereto; a feeler element pivoally connected to 
said support and having a normal ?rst position at one side 
of said receptacle and rotatable to a second position above 
said receptacle prior to movement of said ice pieces into 
said receptacle; a third lever ?xed to said feeler element 
and provided with an arm movable to rotate said feeler 
element from its ?rst position to its second position; an 
electric motor; cam means actuatable by said motor and 
including a rotatable cam connected to said ?rst lever and 
thereby said ejector member to raise said ice piece to the 
top of said mold, said cam being connected to said sec 
ond lever to move said second lever in a ?rst direction to 
operate said raker element; for movement of said ice piece 
into said receptacle; and electric control circuit for said 
motor and including a normally-closed switch having an 
operating element for opening said switch; and means for 
controlling operation of said feeler element and said 
switch-operating element and including means operable 
between said second lever and the arm of said third lever 
and precluding actuation of said switch-operating element 
during operation of said third lever and movement of said 
feeler element from said ?rst position to said second posi 
tion, said operable means being effective, during rotation 
of said second lever in a second direction, to actuate said 
switch-operating element to open said switch when the 
ice pieces in the receptacle impede movement of the feel 
er element from its second position to its ?rst position, 

11. In an ice maker as de?ned in claim 10 wherein 
said operable means between said second lever and the 
arm of said third lever includes a lost motion connection 
between said second lever and the arm of said third lever 
and provided by a link having one end connected to said 
second lever and having its other end received within a 
slot in said third lever arm and in spaced relation to said 
switch~operating element, rotation of said second lever in 
one direction operating said link to move said third lever 
to position the feeler element over said receptacle and to 
‘move said link away from said switch-operating element, 
said link'being movable in said slot and relative to said 
third lever arm, during rotation of said second lever in 
a second direction, to actuate said switch-operating ele 
ment to open said switch when the ice pieces in the re 
ceptacle impede movement of the feeler element from its 
second position to its ?rst position. 

12. In an ice maker as de?ned in claim 11 wherein 
said third lever arm is provided with a slot-de?ning cam 
surface engaging said link to control movement of said 
third lever and thereby said feeler element between said 
?rst and second positions. 

13. In an ice maker as de?ned in claim 12 wherein 
an end of said links extends through said slot and is dis 
posed to actuate said switch~operating element. 

14. In an ice maker as de?ned in claim 10 wherein said 
feeler element is manually movable to position the feeler 
element above said receptacle to provide movement of 

(References on following page) 



3,331,215 
1 l 1 2 
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