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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to an ice making
machine.

[0002] More particularly, this invention relates to a
cam control mechanism in an ice making machine, in
which a multiplicity of freezing fingers formed on the low-
er surface of a freezing base plate are dipped in the wa-
ter supplied to a freezing chamber defined in a water
tray to carry out a freezing operation and form inverted
dome-shaped ice pieces gradually around the freezing
fingers. The cam control mechanism of the invention
successfully carries out a series of cam actions to be
caused in accordance with the rotation of an actuator
motor for driving the water tray:

(1) tilting of the water tray and resetting thereof to
the horizontal posture;

(2) supply of hot gas to an evaporator for acceler-
ating releasing of ice pieces in the ice releasing op-
eration and stopping thereof; and

(3) replenishment of water to be frozen after a cycle
of freezing operation and stopping thereof, whereby
to realize simplification of the control system and
reduction of production cost.

[0003] Various types of freezing systems have been
proposed for automatic ice making machines for making
a number of ice pieces such as cubes continuously, and
they are suitably employed depending on the applica-
tions. For example, the following systems are known:

(1) a so-called closed cell system ice making ma-
chine having a multiplicity of freezing cells opening
downward defined by a multiplicity of partitions
crossing one another, to which water is injected up-
ward to the respective freezing cells, which are
cooled by an evaporator connected to a freezing
system, from a water tray disposed below the freez-
ing cells to form ice cubes gradually therein;

(2) a so-called open cell system ice making ma-
chine having such freezing cells opening down-
ward, in which water is sprayed upward directly into
the freezing cells using no water tray to form ice
cubes therein; and

(3) a flow-down system ice making machine having
a perpendicular freezing plate, in which water is
supplied to flow down on one surface of the freezing
plate to form a semicylindrical ice block on the cor-
responding surface.

[0004] These three types of ice making machines all
employ a forced circulation system and have a water
tank for carrying therein a predetermined amount of wa-
ter to be frozen, and the water in the tank is fed by a
pump to the freezing cells or to the perpendicular freez-
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ing plate disposed in a freezing unit, while the unfrozen
portion of the water is recovered into the tank to recir-
culate it to the freezing unit. Accordingly, incidental
equipments such as a water tank and a pump for circu-
lating the water to be frozen become necessary in such
types of ice making machines. This causes not only
complication of the structure of the machine but also
production cost elevation and enlargement of the ma-
chine. Meanwhile, there has already been proposed a
more simplified ice making machine, in which freezing
fingers extending downward from the lower surface of
a freezing base plate provided with an evaporator ther-
eon are dipped in a predetermined level of water carried
in a water tray to form ice pieces around the freezing
fingers. This type of ice making machine requires no
mechanism for circulating the water to be frozen be-
tween the water tray and the water tank during the freez-
ing operation, so that the structure of the machine can
be simplified, leading to production cost reduction and
down-sizing of the machine, advantageously.

[0005] As described above, the last mentioned ice
making machine, in which ice pieces are designed to be
formed around the freezing fingers merely by dipping
them in the water carried in the water tray, enjoys a great
advantage that the structure of the machine can be sim-
plified. However, the control system of the machine is
not necessarily simplified actually. Namely, in the ice
making machine, the freezing cycle and the ice releas-
ing cycle are repeated alternatively, and water to be fro-
zen must be replenished whenever the freezing cycle is
started. Meanwhile, after completion of the freezing cy-
cle, a hot gas must be supplied to the evaporator after
the water tray is tilted and stopped at a predetermined
angle so as to accelerate dropping of the ice pieces
formed around the freezing fingers by their own weights.
It is also necessary to stop supply of the hot gas to the
evaporator and supply a cooling medium instead thereto
after dropping of the ice pieces, as well as, to allow the
water tray stopping in the tilted posture to reset to the
horizontal posture and resume the freezing operation.
Accordingly, various types of sensors and a complicated
control circuit become necessary in order to control such
series of actions, contributing less to the overall produc-
tion cost, disadvantageously, in spite of the simplified
mechanical structure.

[0006] From GB 2 090 955 A an ice making machine
according to the preamble of claim 1 is known. The con-
trol cam acts on a limit micro switch which controls the
operation of a geared motor. The geared motor rotates
a shaft which is connected with the water tray. A spring
clutch is provided between the output rod of the geared
motor and the shaft.

[0007] It is the object of the present invention to pro-
vide an ice making machine with a cam control mecha-
nism which can successfully attain a series of cam ac-
tions to be caused in accordance with rotation of the ac-
tuator motor for driving the water tray, wherein in partic-
ular the speed of operation can be increased.
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[0008] This object is solved by an ice making machine
as set forth in claim 1.

[0009] Preferred developments of the ice making ma-
chine are given in the dependent claims.

[0010] The mechanisms of the ice making machine
as set forth in the appended claims are proposed in or-
der to overcome the above problems and attain the in-
tended objects successfully. According to the mecha-
nism in the ice making machine of this invention, in
which a multiplicity of freezing fingers formed on the low-
er surface of a freezing base plate are dipped in the wa-
ter carried in the freezing chamber defined in a water
tray to carry out a freezing operation and form inverted
dome-shaped ice pieces gradually around the freezing
fingers, the following motions:

(1) tilting of the water tray and resetting thereof to
the horizontal posture;

(2) supply of hot gas to an evaporator for acceler-
ating releasing of ice pieces in the ice releasing op-
eration and stopping thereof; and

(3) replenishment of water to be frozen after a cycle
of freezing operation and stopping thereof are de-
signed to be carried out by a series of cam actions
to be caused in accordance with the rotation of an
actuator motor for driving the water tray, whereby
to realize simplification of the control system and
reduction of production cost.

[0011] In the cam control mechanism in the ice mak-
ing machine according to this invention, in which a mul-
tiplicity of freezing fingers formed on the lower surface
of a freezing base plate are dipped in the water to be
frozen carried in the freezing chamber defined in the wa-
ter tray, the tilting of the water tray and resetting thereof
to the horizontal posture, as well as stopping thereof at
such postures in an ice making machine are success-
fully achieved by a series of cam actions to be caused
in accordance with the rotation of the actuator motor
which is a driving source for a water tray tilting mecha-
nism. Meanwhile, in addition to the tilting and resetting
of the water tray, as well as, stopping thereof at such
postures, supply of a hot gas to the evaporator for ac-
celerating dropping of ice pieces in the ice releasing op-
eration and stopping thereof and also replenishment of
water to be frozen after a freezing operaton and stop-
ping thereof are also designed to be controlled by a se-
ries of cam actions in accordance with the rotation of the
actuator motor. Accordingly, the constitution of the con-
trol system in the ice making machine can notably be
simplified to contribute greatly as a whole to the reduc-
tion of production cost. Moreover, since a plurality of
cam surfaces are formed on one cam plate so as to con-
troltilting and resetting of the water tray, as well as, stop-
ping thereof at such postures by the switches disposed
correspondingly to the respective cam surfaces, not on-
ly the number of parts can be reduced, but also the con-
trol system can be simplified.

10

15

20

25

30

35

40

45

50

55

[0012] Meanwhile, since the water tray is adapted to
be pivotally supported at the pintles formed integrally
therewith onto the main body of the ice making machine,
the water tray can smoothly be tilted and reset on the
pintle. Namely, since the load of the water tray is applied
evenly to the pintles, no bias load is applied to the pivotal
shaft and connection rod connected to the pintles to al-
low smooth pivoting of the water tray.

[0013] Moreover, since the pivotal shaft for tilting the
water tray is pivotally supported onto the main body of
the ice making machine, heat insulation at such portions
can be facilitated, advantageously. Further, the drain
pipe disposed to the water tray is allowed to serve also
as a stopper for retaining the water tray in a tilted pos-
ture, so that there is no need of providing a stopper ad-
ditionally, and the number of parts can be reduced, lead-
ing to cost reduction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Fig. 1 shows schematically in perspective view
a cam control mechanism in an ice making machine ac-
cording to a first embodiment of the invention.

[0015] Fig. 2 shows a diagram of control circuit con-
nected to the cam control mechanism.

[0016] Fig. 3 shows atiming chart for the control to be
effected by the cam control mechanism.

[0017] Fig. 4 shows schematically in exploded per-
spective view a freezing unit in which the cam control
mechanism is employed.

[0018] Fig. 5 shows in vertical section the major por-
tion of the freezing unit shown in Fig. 4.

[0019] Fig. 6 shows in partially cut-away perspective
view the water tray shown in Fig. 4, as well as, the rock-
ing plate to be incorporated therein and a drainage for
discharging the water to be frozen.

[0020] Fig. 7 shows schematically in vertical section
the ice making machine in which the cam control mech-
anism is employed.

[0021] Fig. 8 shows in partially cut-away perspective
view the ice making machine shown in Fig. 7.

[0022] Fig. 9 shows schematically a freezing system
to be employed in the ice making machine.

[0023] Fig. 10 shows in vertical section the major por-
tion of the freezing unit shown in Fig. 5, where the rock-
ing plate is ascended during the freezing operation.
[0024] Fig. 11 shows in vertical section the major por-
tion of the freezing unit shown in Fig. 5, where the rock-
ing plate is descended in the freezing operation.
[0025] Fig. 12 shows in vertical section the freezing
unit, where ice formation is completed, together with the
positional relationship between a cam follower and a
cam slot.

[0026] Fig. 13 shows in vertical section the freezing
unit, where the water tray is tilting, and the water remain-
ing therein is partly discharged.

[0027] Fig. 14 shows in vertical section the freezing
unit, where the water tray is stopping in the tilted pos-
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ture, and the ice pieces are being released while the
rocking plate is retained in a tilted posture at a position
slightly above the water tray.

[0028] Fig. 15 shows in vertical section the freezing
unit, where the water tray is reset to the original horizon-
tal posture, and water to be frozen is being added afresh
to the residual water.

[0029] Fig. 16 shows in exploded perspective view the
major portion of the cam control mechanism in an ice
making machine according to a second embodiment of
the invention.

[0030] Fig. 17 shows schematically in vertical section
the ice making machine in which the cam control mech-
anism according to the second embodiment of the in-
vention is employed.

[0031] Fig. 18 shows in partially exploded perspective
view the freezing unit in which the cam control mecha-
nism is employed.

[0032] Fig. 19 shows in vertical section the major por-
tion of the freezing unit shown in Fig. 18.

[0033] Fig. 20 shows in partially cut-away front eleva-
tion the water tray tilting mechanism and the rocking
plate rocking mechanism shown in Fig. 18.

[0034] Fig. 21 shows schematically in perspective
view the freezing unit shown in Fig. 18 disposed in a
box-like chamber.

[0035] Fig. 22 shows in partially cut-away front eleva-
tion the freezing unit shown in Fig. 18.

[0036] Fig. 23 shows in perspective view the appear-
ance of the ice making machine.

[0037] Fig. 24 shows in partially cut-away side view
the freezing unit shown in Fig. 19, where the water tray
is tilted.

[0038] Fig. 25 shows a diagram of control circuit con-
nected to the cam control mechanism.

[0039] Fig. 26 shows an explanatory view of the freez-
ing unit under rocking of the rocking plate during the
freezing operation of the ice making machine and the
rocking mechanism assuming a corresponding posture.
[0040] Fig. 27 shows an explanatory view of the freez-
ing unit after completion of the freezing operation in the
ice making machine according to the second embodi-
ment of the invention and the rocking mechanism as-
suming a corresponding posture.

[0041] Fig. 28 shows an explanatory view of the freez-
ing unit after completion of the freezing operation in the
ice making machine and the rockingmechanism assum-
ing a corresponding posture, where the rocking protru-
sion of a rocking member is retracted from the tilting orbit
of the engagement piece of the rocking plate.

[0042] Fig. 29 shows an explanatory view of the freez-
ing unit after completion of the freezing operation in the
ice making machine, and the rocking mechanism and
tilting mechanism assuming corresponding postures re-
spectively.

[0043] Fig. 30 shows an explanatory view of the freez-
ing unit in the ice making machine, where the water tray
is stopped in the tilted posture, together with the posi-
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tional relationship between the cam plate of the tilting
mechanism assuming a corresponding posture and the
seventh and ninth switches.

[0044] Fig. 31 shows an explanatory view of the freez-
ing unit in the ice making machine, where the water tray
is resetting, together with the positional relationship be-
tween the cam plate of the tilting mechanism assuming
a corresponding posture and the seventh and ninth
switches.

[0045] Fig. 32 shows an explanatory view of the freez-
ing unit in the ice making machine, where the water tray
is counter-tilted over the horizontal posture, together
with the positional relationshp between the cam plate of
the tilting mechanism assuming a corresponding pos-
ture and the seventh and ninth switches.

[0046] Fig. 33 shows an explanatory view of the mo-
tions of the rocking mechanism for the rocking plate in
the ice making machine, where the rocking protrusion
of the rocking member is retracting from the tilting orbit
of the engagement piece of the rocking plate after de-
tection of completion of the freezing operation.

[0047] Fig. 34 shows a timing chart of control to be
effected by the cam control mechanism.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0048] The cam control mechanism in the ice making
machine according to this invention will be described be-
low by way of preferred embodiments referring to the
attached drawings.

(General constitution of the ice making machine)

[0049] Figs. 7 and 8 show schematically, in cross sec-
tion and perspective view, respectively, the overall struc-
ture of the ice making machine in which the cam control
mechanism according to a first embodiment of the in-
vention is employed. A rectangular housing 10 consti-
tuting the main body of the ice making machine basically
has defined therein a lower machine chamber 14 in
which the freezing system including a compressor CM
and a condenser 18 are housed, an ice bin 12 which can
be closed by a door 26, disposed above the lower ma-
chine chamber 14, surrounded with a heat insulating
material and a freezing unit 20 disposed in the ice bin
12 atan upper position thereof. As will be described later
referringto Figs. 4 and 5, the freezing unit 20 has a water
tray 24 in which a predetermined level of water to be
frozen is carried and a freezing base plate 34 having
freezingfingers 36 to be dipped inthe watertobe frozen,
wherein the water tray 24 is tilted to a predetermined
angle upon switching to the ice releasing operation to
discharge the water remaining therein to the outside of
the machine through a water collecting section 28 and
drain pipe 30 as well as to release the ice pieces into
the ice bin 12.
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(Freezing unit)

[0050] Fig. 5 shows minutely a vertical sectional view
of the freezing unit 20, in which the water tray 24, the
structure of which is as shown in Figs. 4 and 6, is de-
signed to carry a predetermined level of water to be fro-
zen in the freezing chamber 32 defined therein. In other
words, the freezing chamber 32 is defined by a rectan-
gular bottom 24a of the water tray 24 and four walls 24b,
24c,24d,24e standing upright from the four sides of the
rectangular bottom 24a, respectively. A pair of support-
ing members 50 are fixed to the outer surfaces of the
shorter walls 24d,24e opposing to each other. As shown
in Fig. 6, the supporting member 50 fixed to the wall 24d
has a cam portion 50a bending diagonally downward at
a position outer than the water tray 24, and a cam slot
54 is defined in the cam portion 50a, in which a cam
follower 56 formed eccentrically on a cam disc 58 (to be
described later) is fitted slidably. A tongue 49 having a
through hole is formed adjacent to the corner of the bent
portion in each supporting member 50 at a position outer
than the water tray 24, and a pivotal shaft 52 is inserted
to these through holes. The pivotal shaft 52 is fixed to
the main body of the ice making machine, so that the
water tray 24 may be tilted downward or reset to the hor-
izontal posture on the pivotal shaft 52 under the cam
action with the rotation of an actuator motor AM con-
nected to the cam disc 58, as shown in Figs. 13 to 15.

(Freezing system)

[0051] Fig. 9 shows a schematic constitution of the
freezing system to be employed in the ice making ma-
chine. The cooling medium vaporized under compres-
sion by the compressor CM is passed through a delivery
pipe 33, liquefied by the condenser 18 and, after desic-
cation in a dryer 35, decompressed through a capillary
37. The thus treated cooling medium then flows into an
evaporator 22 to be allowed to expanded suddenly to
carry out heat exchange with the freezing base plate 32
and cool the freezing fingers 36 below the freezing point.
The portion of the cooling medium vaporized in the
evaporator 22 and the unvaporized portion of the cool-
ing medium flow into an accumulator 39 in the form of
gas-liquid mixture, where they are separated into the re-
spective phases. The gaseous phase cooling medium
is recirculated to the compressor CM through a suction
pipe 41, while the liquid phase cooling medium is accu-
mulated in the accumulator 39. Further, a hot gas pipe
43 branching out of the delivery pipe 33 of the compres-
sor CM is connected to the inlet side of the evaporator
22 through a hot gas valve HV. The hot gas valve HV is
open during the ice releasing operation to bypass the
heated medium (hereinafter referred to as hot gas) de-
livered from the compressor CM through the evaporator
22 via the hot gas pipe 43 to heat the freezing fingers
36 and allow the ice pieces to drop by their own weights.
Meanwhile, the hot gas delivered from the evaporator
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22 heats the liquid phase cooling medium staying in the
accumulator 39 to vaporize it, and the thus vaporized
cooling medium is recirculated to the compressor CM
through the suction pipe 41. Incidentally, the reference
mark FM denotes a fan motor for the condenser 18.

(Water discharging mechanism of water tray)

[0052] As shown in Figs. 5 and 6, the water tray 24
has a drainage for discharging the water remaining in
the freezing chamber 32 whenever the water tray 24 is
tilted. More specifically, a water chute 38 is integrally
formed on the bottom of the water tray 24 to extend di-
agonally downward therefrom, and a water collecting
section 28 for discharging the thus collected water to the
outside of the machine is defined in the ice bin 12 at an
upper position (see Fig. 7). As shown in Fig. 5, the one
longer wall on the free end side of the water tray 24 (lo-
cating opposite to the pivotal shaft 52) constitutes a dam
plate 42, and an inner wall 24¢ covering the dam plate
42 is integrally formed with the water tray 24. Inciden-
tally, the lower free end of the inner wall 24¢ is positioned
adjacent to the bottom of the water tray 24 with a very
small clearance therebetween. Accordingly, as shown
in Fig. 5, the water to be frozen flows through the lower
free end of the inner wall 24¢ to the dam plate 42, and
flows further over the dam plate 42 to be discharged to
the water chute 38. In other words, the water to be frozen
to be carried in the freezing chamber 32 can be main-
tained at a predetermined level by the dam plate 42. Up-
on switching to the ice releasing operation (to be de-
scribed later), the water tray 24 is tilted downward 24,
as shown in Fig. 13, to discharge the water remaining
therein through the water chute 38. When the water tray
24 is stopped in the tilted posture, a part of the freezing
water is held by the dam plate 42 to remain therein (see
Fig. 14). The residual water is combined with another
portion of water to be frozen supplied afresh from a wa-
ter supply pipe 68 to cool effectively the temperature of
the water to be frozen entirely.

[0053] The freezing base plate 34 is secured horizon-
tally at an upper position of the rectangular housing 10,
and the evaporator 22 led out of the freezing system
housed in the machine chamber 14 is disposed zigzag
on the upper surface of the freezing base plate 34.
Meanwhile, a plurality of freezing fingers 36 protrude
downward from the lower surface of the freezing base
plate 34 at predetermined intervals, and these freezing
fingers 36 are adapted to be dipped in the water to be
frozen carried in the water tray 24 during the freezing
operation. As heat exchange with the cooling medium
in the evaporator 22 is proceeded by operating the
freezing system, the freezing fingers 36 are cooled and
maintained at a temperature of 0°C or lower to allow ice
pieces 70 to grow gradually around the freezing fingers
36, as shown in Fig. 12.
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(Cam control mechanism)

[0054] As shown in Fig. 1, a first cam 13, a second
cam 15 and a third cam 17 are disposed coaxially to the
rotary shaft 11 of the actuator motor AM at predeter-
mined intervals. Meanwhile, a first switch SW,, a sec-
ond switch SW, and a third switch SWj are fixed to the
main body of the ice making machine, and cam actions
are designed to be added to the rotation of the actuator
motor AM so as to control the following motions to be
caused by the operation of the actuator motor AM:

(1) tilting or resetting of the water try 24 and stop-
ping it at such postures;

(2) opening and closing of the hot gas valve HV; and
(3) opening and closing of the water valve WV for
supplying water to be frozen, respectively. More
specifically, the first cam 13 assumes a form of disc
with a predetermined diameter having a couple of
recesses 13a,13b formed on the circumference
thereof, and the roller of a lever 19 extending from
the first switch SW, is designed to be abutted
against the circumference of the first cam 13 and
engaged with the recess 13a or 13b in accordance
with a predetermined timing. These recesses 13a,
13b are not formed symmetrically on each side of
the center of the cam with 180° angles but with a
predetermined central angle therebetween, as
shown in Fig. 1. Provided that the circumferential
section formed between the recesses 13a,13b with
alarger centralangle is to be referred to as A;, while
the circumferential section formed therebetween
with a smaller central angle is to be referred to as
Ao, the circumferential section A; assumes the cam
surface for controlling tilting of the water tray 24, and
the circumferential section A, assumes the cam
surface for controlling resetting of the water tray 24
to the horizontal posture, as will be described later.
The first switch SW, is connected to a first relay X,
in the control circuit shown in Fig. 2 to control tilting
and resetting of the water tray 24 and stopping
thereof at such postures. The timing of the cam ac-
tions between the first cam 13 and the first switch
SW, is as shown in the timing chart of Fig. 3.

[0055] The second cam 15 also assuming a form of
disc has a circumferential section having a central angle
of about 270°, and the roller of a lever 21 extending from
the second switch SW, is designed to be abutted
against the circumference of the cam 15 and engaged
with the recess having a central angle of about 90° in
accordance with a predetermined timing. The second
switch SW, is connected to a second relay X5, as shown
in Fig. 2, and controls opening and closing of the hot gas
valve HV in cooperation with the opening and closing of
anormally open contact X,-a (as will be described later).
The third cam 17 has a circumferential cam surface hav-
ing a predetermined central angle, and the roller of a
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lever 23 extending from the third switch SWj is designed
to be abutted against the circumference of the third cam
17. The third switch SWj is turned on when the lever 23
of the third switch is abutted against the cam surface.
The third switch SW5 is connected to a third relay X,,
as shown in Fig. 2, and controls opening and closing of
the water valve WV interlocking with a normally open
contact Xz-a4 (as will be described later). Timing of the
cam actions between the second cam 15 and the sec-
ond switch SW, and that between the third cam 17 and
the third switch SW3 will be shown in the timing chart of
Fig. 3.

(Rocking plate)

[0056] AnL-shapedrockingplate 44 is disposedinthe
freezing chamber 32 defined in the water tray 24 so as
to be able to be rocked freely therein by the rotation of
the rocking motor RM. More specifically, the rocking
plate 44 is of a planar plate having a vertical portion 45
and also a plurality of through holes 46 defined at pre-
determined intervals thereon, as shown in Fig. 6. The
circumferential size of the rocking plate 44 is designed
to be slightly smaller than the inner circumferential size
of the bottom 24a of the freezing chamber 32, and the
upper end portion of the vertical portion 45 is rolled out-
wardto form through holes on each side, in which a rock-
ing shaft 48 is inserted. The end portions of the rocking
shaft 48 is designed to be fitted into the through holes
53a of tongues 53 formed on the outer surfaces of the
side walls of the water tray 24. With the rocking plate 44
pivotally supported by the rocking shaft 48, the rocking
plate 44 is brought into intimate contact with the bottom
of the freezing chamber 32, as shown in Fig. 5.

[0057] As shown in Fig. 6, the rocking plate 44 also
has formed integrally therewith a vertical tongue 59 on
one shorter edge thereof, and an engagement pin 61
extends outward horizontally therefrom. Meanwhile, as
shown in Figs. 4 and 6, the rocking motor RM is dis-
posed on the inner wall surface of the main body of the
ice making machine in such a way that it can slightly be
shifted vertically as will be described later. An engage-
ment piece 62 protruding from the rotary shaft of the mo-
tor RM is designed to be engageable with the engage-
ment pin 61 of the rocking plate 44 locating above the
engagement piece 62. Accordingly, by rotating the rock-
ing motor RM counterclockwise, the engagement piece
62 is rotated under engagement with the engagement
pin 61 to lift the rocking plate 44 from the bottom of the
freezing chamber 32 to a predetermined height, as
shown in Fig. 10, and then allow it to drop onto the bot-
tom of the freezing chamber 32 by its own weight upon
disengagement of the engagement piece 62 from the
engagement pin 61, as shown in Fig. 11. Namely, the
rocking plate 44 repeats such rocking motion in the
freezing chamber 32 on the rocking shaft 48 by rotating
the rocking motor RM during the freezing operation,
whereby the water to be frozen can constantly be agi-
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tated. Incidentally, since the rocking plate 44 has
through holes 46, the water to be frozen flows through
these through holes 46 upward and downward, whereby
agitation of the water to be frozen can further be accel-
erated. However, these through holes 46 are not inevi-
table, but can be omitted, as desired. Further, while the
rocking plate 44 is designed to be tilted as the water tray
24 is tilted before the ice releasing operation (to be de-
scribed later) is started, a stopper 63 extending horizon-
tally from the rectangular housing 10 is disposed on the
tilting orbit of the engagement pin 61 provided on the
rocking plate 44. By allowing the engagement pin 61 to
engage with the stopper 63 during the process that the
rocking plate 44 is tilted together with the water tray 24,
the rocking plate 44 is separated from the water tray 24
and assumes there a predetermined tilted posture.

(Switch SW, for detecting completion of ice formation
and switch Th for detecting completion of ice releasing
operation)

[0058] As shown in Figs. 4 and 5, the rocking motor
RM is disposed to be slightly shiftable vertically via fix-
tures 25 provided on the inner wall surface of the main
body of the ice making machine and normally locate at
the uppermost position. Upon application of a predeter-
mined external force to the motor BM, the motor BRM is
designed to be shifted downward with a predetermined
stroke. Meanwhile, the lever 27 of a switch SW, such
as a microswitch for detecting completion of ice forma-
tion locates on the descending orbit of the motor RM so
as to be able to be abutted against the rocking motor
RM as it descends to turn on the switch SW,. Namely,
as will be described later referring to Fig. 12, when ice
pieces 70 are formed around the freezing fingers 36 as
the freezing operation proceeds, the rocking plate 44 is
brought into contact with these ice pieces 70 in its up-
ward stroke to exert a downward counterforce to the
rocking motor RM through the engagement pin 61 and
engagement piece 62. Accordingly, the rocking motor
RM starts descending from the uppermost position to
depress the lever 27 of the switch SW, in its descending
process to turn on the switch SW, and thus completion
of ice formation in the freezing unit 20 is detected. Mean-
while, as shown in Figs. 4 and 5, a thermometal switch
Th for detecting completion of ice releasing operation is
disposed on the upper surface of the freezing base plate
34 in the freezing unit 20, which is turned on by the sud-
den temperature rise caused by the dropping off of the
ice pieces 70 from the freezing fingers 36 to rotate the
actuator motor AM.

(Example of electric control circuit)

[0059] Fig. 2 shows an electric control circuit in the
ice making machine according to the first embodiment
of the invention, in which a fuse F and a switch SWg for
detecting ice fullness are interposed in series between
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a power supply line R and a joint D, and a compressor
CM is interposed between the joint D and a line T. Like-
wise, (1) a first switch SW, for the actuator motor AM
shown in Fig. 1 and arelay X; (2) a second switch SW,
for supplying hot gas shown in Fig. 1 and a second relay
X5; (3) a third switch SWj for supplying water to be fro-
zen shown in Fig. 1 and arelay X5; and (4) a switch SW,
for detecting completion of ice formation shown in Fig.
4 and a relay X, are interposed in series respectively
between the joint D and the line T. Meanwhile, a timer
@or controlling timing of driving the rocking motor RM
is also interposed, with one terminal thereof being con-
nected to the line T, while the other terminal being con-
nected to the joint D through a normally open contact
Xg-a, of the relay Xs. Incidentally, a second normally
open contact T-a, for the timerDis disposed in parallel
to the normally open contact X5-a, to achieve self-hold
thereof.

[0060] One terminal of the actuator motor AM is con-
nected to the line T, while the other terminal thereof is
connected to the joint D through the elements connect-
ed in parallel: (1) a normally open contact X4-a for the
relay Xy; (2) an X,-a for the relay X,; and (3) the ther-
mometal switch Th for detecting completion of ice re-
leasing operation. Between the joint D andthe line T are
alsointerposed in series respectively (1) the rocking mo-
tor RM and a first normally open contact T-a; for the tim-
er®; (2) the hot gas valve HV and the X»-a for the sec-
ond relay X,; and (3) the waver valve WV for supplying
water to be frozen and the normally open contact X5-a4
for the relay Xa.

[0061] Next, the actions of the cam control mecha-
nism according to the first embodiment of the invention
will be described referring to the timing chart shown in
Fig. 3. Before the freezing operation is started, the water
tray 24 is maintained in a horizontal posture, as shown
in Fig. 5, and water to be frozen is supplied to the freez-
ing chamber 32 defined in the water tray 24 through the
water supply pipe 68. Feeding and stopping of the water
from the water supply valve 68 is carried out by control-
ling opening and closing of the water valve WV by the
cam action between the third cam 17 and the third switch
SW,. Even if an excess amount of water should be sup-
plied to the freezing chamber 32, the excess portion of
water flows over the dam plate 42 and discharged to the
outside of the machine through the water chute 38 and
the water collecting section 28, as described above.
[0062] A coolingmediumis suppliedtothe evaporator
22 from the circulation pipe of the freezing system, and
cooling of the freezing fingers 36 formed on the freezing
base plate 34 is started by the heat exchange action of
the cooling medium. Since the freezing fingers 36 are
dipped in the water to be frozen, the water starts to
freeze around the freezing fingers 36 and grows gradu-
ally into inverted dome-shaped ice pieces 70, as shown
in Fig. 12. During such freezing operation, the rocking
motor BRM is continuously rotated, the rotational timing
of which is set by the timers®. Accordingly, the engage-
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ment piece 62 provided on the rotary shaft of the motor
RM is engaged with the engagement pin 61 provided on
the vertical tongue 59 to lift the rocking plate 44, as
shown in Fig. 10. Upon disengagement of the engage-
ment piece 62 from the engagement pin 61, the rocking
plate 44 drops by its own weight and is abutted against
the bottom 24a of the freezing chamber 32, as shown
in Fig. 11. Thus, the rocking plate 44 repeats such rock-
ing motion in the water to be frozen in the freezing cham-
ber 32 duringthe freezing operation to constantly agitate
the water. Moreover, since through holes 46 are formed
on the rocking plate 44, the water to be frozen flows
through these through holes 46 as the rocking plate 44
is rocked to cause jet streams which further accelerate
the agitation of the water to be frozen. Since the water
to be frozen is constantly maintained in a dynamic state,
as described above, opacification to white of the ice
pieces 70 to be formed around the freezing fingers 36
can be prevented, and transparent and clear ice pieces
70 can be obtained.

[0063] AsshowninFig. 12, upon formation of inverted
dome-like ice pieces 70 fully around the freezing fingers
36, the rocking plate 44 is brought into contact with the
ice pieces 70 in its upward stroke and finally exerts a
downward counterforce to the rocking motor RM
through the engagement pin 61 and the engagement
piece 62. Accordingly, the rocking motor RM starts de-
scending from the uppermost position to depress the le-
ver 27 of the switch SW, for detecting completion of ice
formation to turn on the switch SW,, and thus comple-
tion of ice formation in the freezing unit 20 is detected.
Whereupon the relay X, shown in Fig. 2 is actuated to
close the normally open contact X4-a which interlocks
therewith and start rotation of the actuator motor AM.
Thus, the cam disc 58 is turned clockwise to allow the
cam follower 56 disposed eccentrically thereto to slide
along the cam slot 54 formed on the cam 50a, and thus
the water tray 24 starts tilting downward. By this tilting
motion of the water tray 24, the water remaining in the
freezing chamber 32 flows along the inner wall 24c and
over the dam plate 42 to the water chute 38, in turn, to
the water collecting section 28. Incidentally, while the
lever 19 of the first switch SW; shown in Fig. 1 is en-
gaged with the recess 13a of the first cam 13 immedi-
ately before the actuator motor AM is rotated, the lever
19 rides on the circumferential section A; when the mo-
tor AM is started to turn on the switch SW,. Thus, the
relay X, is actuated to close the normally open contact
X4-a which interlocks therewith. Accordingly, the coun-
terforce applied to the rocking motor RM is released by
the tilting of the water tray 24, and the rotation of the
actuator motor AM is continued by the closure of the nor-
mally open contact X;-a even after the ice formation
completion detection switch SW, is turned off.

[0064] Upon engagement of the lever 19 with the re-
cess 13b of the first cam 13, the switch SW; is turned
off to release actuation of the relay X; and open the nor-
mally open contact X;-a which interlocks therewith. Ac-
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cordingly, the water tray 24 stops at a predetermined
angle, as shown in Fig. 14. In this state, while a portion
of the water to be frozen remains in the freezing cham-
ber 32 due to the presence of the dam plate 42, such
residual water, fully cooled during the previous freezing
operation, is mixed with another portion of water to be
supplied afresh to cool effectively the thus combined
water to be frozen. Meanwhile, the ice pieces 70 formed
around the freezing fingers 36 are exposed as such by
tilting the water tray 24. Further, since the rocking plate
44 is alsotilted as the water tray 24 is tilted, the engage-
ment pin 61 is disengaged from the engagement piece
62 of the rocking motor BRM. In the process that the water
tray 24 is stopped in the tilted posture, the engagement
pin 61 of the rocking plate 44 is engaged with the stopper
63, as shown in Fig. 14, so that the rocking plate 44 is
allowed to locate diagonally above the bottom 24a of the
freezing chamber 32 in the water tray 24 which stops
later in the tilted posture. The rocking plate 44 also func-
tions as a chute for guiding the ice pieces 70 dropping
from the freezing fingers 36 into the ice bin 12.

[0065] In the process of tilting the water tray 24, the
lever 21 of the second switch SW, is engaged with the
recessed circumferential section (with a central angle of
about 90°) of the second cam 15 to turn on the switch
SW, and actuate the second relay X, shown in Fig. 2.
Whereupon the normally open contact X5-a interlocking
with the relay X, is closed to open the hot gas valve HV
and supply a hot gas instead of the cooling medium to
the evaporator 22 in accordance with the timing chart
shown in Fig. 3. Thus, the freezing fingers 36 are heated
rapidly through the freezing base plate 34. Accordingly,
the bondage between the freezing fingers 36 and the
ice pieces 70 is released, and the ice pieces 70 drop by
their own weights, slide on the upper surface of the rock-
ing plate 44 maintained in a predetermined tilted posture
by the stopper 63 and are guided into the ice bin 12 lo-
cating below.

[0066] The negative temperature load applied to the
freezing base plate 34 is released by the dropping of the
ice pieces 70, and the temperature of the freezing base
plate 34 is suddenly elevated by the passage the hot
gas through the evaporator 22. This temperature rise is
detected by the thermometal switch Th and turned on
to allow the actuator motor to resume its rotation. Ac-
cordingly, the cam portion 50a is turned counterclock-
wise on the pivotal shaft 52 under the cam action of the
cam disc 58, cam follower 56 and cam slot 54, to allow
the water tray 24 to turn counterclockwise and start re-
setting to the horizontal posture. As the motor AM
resumes rotation, the second cam 15 resumes rotation
to allow the lever 21 extending from the second swiich
SW, to ride on the circumferential cam surface of the
second cam 15 and turn off the switch SW,. Thus, the
actuation of the second relay X, shown in Fig. 2 is re-
leased to open again the normally open contact X>-a
which interlocks therewith and close the hot gas valve
HV. Accordingly, supply of the cooling medium to the



15 EP 0 736 738 B1 16

evaporator 22 is started again. Further, as the motor AM
resumes rotation, the lever 23 of the third switch SWj is
engaged with the circumferential cam surface of the
third cam 17 to turn on the switch SW3, whereby the
third relay X4 shown in Fig. 2 is actuated to close the
normally open contact X5-a; which interlocks therewith
and open the water valve WV to supply water to be fro-
zen to the freezing chamber 32. Upon disengagement
of the third cam 17 from the third switch SW3, the switch
SWj is turned off to release actuation of the third relay
X4 1o open the normally open contact X5-a4, as well as,
to close the water valve WV and stop supply of water to
be frozen.

[0067] Meanwhile, with the rotation of the actuator
motor AM, the lever 19 of the first switch SW, engaged
with the recess 13b of the first cam 13 rides on the cam
surface on the circumferential section A, to actuate the
relay X; and open the normally open contact X,-a,
whereby the motor AM is energized in cooperation with
the thermometal switch Th which is closed immediately
after cooling of the freezing base plate 34 is resumed
by supplying the cooling medium to the evaporator 22,
as described above. Upon engagement of the lever 19
of the first switch SW, with the recess 13a, as the first
cam 13 is rotated, the switch SW, is opened to release
actuation of the relay X; and open the normally open
contact X;-a. Thus, the rotation of the actuator AM is
stopped to allow the water tray 24 to stop in the horizon-
tal posture.

[0068] Incidentally, when the third switch SWj for
opening the water valve WV is turned on, the normally
open contact Xs-a, which interlocks with the relay X3 to
energize the timers @. After passage of a predeter-
mined time period set in the timer@, the first normally
open contact T-a; which interlocks therewith is closed
to start rotation of the rocking motor RM to allow the
rocking plate 44 to resume its rocking motion during the
freezing operation. Meanwhile, the second normally
open contact T-a, of the timer@is closed to attain self-
hold of the timers (. After passage of the preset time
periodin the timer(, the firstand second normally open
contacts T-a; and T-a, are opened to stop rotation of
the rocking motor RM.

(Schematic constitution of the ice making machine
according to second embodiment)

[0069] Figs. 17 and 23 show schematically, in cross
section and perspective view, respectively the overall
structure of the ice making machine in which the cam
control mechanism according to a second embodiment
of the invention is employed. For convenience's sake, it
should be appreciated that the expressions "front",
"rear", "right" and "left" referred to herein are with re-
spect to the front view of the ice making machine. A rec-
tangular housing 110 constituting the main body of the
ice making machine basically has defined therein a low-
er machine chamber 112 in which the freezing system
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including a compressor CM and a condenser 111 are
housed, a box-like ice bin 114, disposed above the lower
machine chamber 112, surrounded with a heat insulat-
ing material and having an ice chamber 183 defined
therein, and a freezing unit 115 disposed in the ice bin
114 at an upper position thereof. As will be described
later referring to Figs. 18 and 19, the freezing unit 115
has a water tray 116 in which a predetermined level of
water to be frozen is carried and a freezing base plate
118 having freezing fingers 117 to be dipped in the water
to be frozen, wherein the water tray 116 is tilted to a pre-
determined angle upon switching to the ice releasing op-
eration to discharge the water remaining in the water
tray 116 to the outside of the machine through a water
collecting section 119 and drain pipe 120 as well as to
release the ice pieces 121 into the ice chamber 183. In-
cidentally, an ice discharging mechanism 113 (to be de-
scribed later) is disposed to the ice bin 114, and the ice
pieces 121 stored in the ice chamber 183 are adapted
to be discharged thereby to the outside of the machine.

(Outer structure of rectangular housing)

[0070] As shown in Fig. 23, the rectangular housing
110 consists of a main frame 122 surrounding all of the
members described above and a front panel 123 dis-
posed to the front surface of the main frame 122, and
assumes as a whole a slim body having a very narrow
transversal size. The front panel 123 is made of a syn-
thetic resin and formed into the shape as shown in Fig.
23, in which a downward opening 123a for discharging
the ice pieces 121 defined in the ice bin 114 is formed
around at the half height thereof to be in alignment with
the outlet 114a (see Fig. 17). Ahollow table 124 is adapt-
ed to be removably fitted to the space below the opening
1283a, on which a vessel such as a glass can be loaded
whenever the ice pieces 121 are to be delivered. This
table 124 has on the upper surface thereof a multiplicity
of slits 124a for draining the water drops dripping from
the outlet 114a and opening 123a to collect them therein
s0 as to prevent splitting of the water drops around the
machine. The front panel 123 also has a power supply
indication lamp L and a push button 125 for the sixth
switch SWg for discharging the ice pieces 121 stored in
the ice chamber 183 provided on the upper part thereof
extending above the opening 123a, and the ice dis-
charging unit 113 is designed to be operated to dis-
charge the ice pieces 121 stored in the ice chamber 183
through the outlet 114aandthe opening 123a, only while
the push button 125 is depressed to turn on the sixth
switch SWj.

[0071] An opening (not shown) is defined on the bot-
tom of the rectangular housing 110 to communicate to
the machine chamber 112. The opening is designed to
be removably covered by a filter 126. The filter 26 func-
tions to collect dusts in the outer air to be introduced to
the machine chamber 112 for cooling the condenser 111
thereby to prevent reduction in the cooling capacity
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thereof to be caused by the clogging of the condenser.
Incidentally, the filter 126 is also designed to be easily
drawn out from the front side of the rectangular housing
110.

(Inner cover)

[0072] As shown in Fig. 17, an inner cover 127 is re-
movably applied to the front side of the ice bin 114, on
which the actuator motor AMfor tilting the water tray 116
in the freezing unit 115, the rocking motor RM for rocking
a rocking plate 154 (to be described later) and a dis-
charging motor GM for the ice discharging unit 113 are
all mounted at the front surface thereof. Accordingly, the
respective motors AM,RM,GM and members incidental
thereto can all be exposed by removing the front panel
128, whereby maintenance and repair thereof can be
facilitated. Meanwhile, the inner cover 127 having al-
ready mounted thereon the motors AM,RM,GM can be
fitted on the front side of the ice bin 114, leading to re-
duction in the time required for the assembly of the au-
tomatic ice making machine, advantageously.

(Freezing unit)

[0073] Fig. 19 shows minutely a vertical sectional
view of the freezing unit 115, and the water tray 116, the
structure of which is as shown in Fig. 18, is designed to
carry a predetermined level of water to be frozen in the
freezing chamber 129 defined therein. In other words,
the freezing chamber 129 is defined by a rectangular
bottom 116a of the water tray 116 and four walls 116b,
116¢,116d,116¢e standing upright from the respective
sides of the rectangular bottom 116a. A plurality of pin-
tles 130, are integrally formed and aligned horizontally
on the outer surface of the right wall 116e in Fig. 18.
These pintles 130 are pivotally fitted in the through holes
132a defined in the brackets 132 holding the freezing
base plate 118 at an upper position in the ice bin 114,
so that the water tray 116 can be pivoted sideways on
the pintles 130 (see Fig. 21). Incidentally, a water supply
pipe 149 for supplying water to be frozen is removably
disposed to the freezing base plate 118 at an appropri-
ate position (to be described later), which is designed to
supply a predetermined amount of water to be frozen to
the freezing chamber 129 by opening the water valve
WYV in accordance with the timing to be described later
(see Fig. 34). Since the freezing unit 115 can easily be
separated from the brackets 132 by removing the inner
cover 127 from the ice bin 114, assembly or mainte-
nance and repair of the ice making machine can be fa-
cilitated, advantageously.

[0074] Meanwhile, a square hole 130a is defined in
the foremost pintle 130, in which a square shaft 133a
protruding from the free end of a pivotal shaft 133 (to be
described later) is fitted. The pivotal shaft 133 s pivotally
supported on the inner cover 127, and thus the water
tray 116 is designed to be tilted downward and reset up-
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ward on the pintles 130 with the rotation of the actuator
motor AM mounted on the inner cover 127, as shown in
Figs. 29 to 32. Such constitution of the water tray 116,
which is designed to be tilted sideways, can reduce
width of the ice making machine. Incidentally, since the
pintles 130 are formed integrally with the water tray 116
sothat the watertray 116 can be tilted or reset by turning
the pintles 130, not only the rigidity of the water tray itself
can be enhanced, but also the tilting and resetting of the
water tray 16 can be carried out smoothly. Moreover, the
pintles 130 are formed horizontally along the longitudi-
nal direction of the water tray 116 to allow the load of
the water tray 116 to be applied evenly to the pintles, so
that the water tray 116 can be maintained in the hori-
zontal posture without tilting in the longitudinal direction
thereof.

(Water tray tilting mechanism)

[0075] A cylindrical bearing 134 protruding forward is
provided on the inner cover 127 at a position corre-
sponding to the location of the pintles 130 of the water
tray 116, and the pivotal shaft 133 is pivotally supported
in the through hole 134a defined in the bearing 134. The
square shaft 133aformed on the other end of the pivotal
shaft 133 is fitted in the square hole 130a of the pintle
130. A lever 133b is formed integrally with the pivotal
shaft 133 to extend radially from the front end portion
thereof, and a protrusion 133c is formed on the front sur-
face of the lever 133b at the free end portion thereof. As
shown in Figs. 16 and 18, a cam plate 136, which is a
disc having a predetermined diameter and a notch on
the circumference thereof, is disposedto the rotary shaft
of the actuator motor AM, mounted to the inner cover
127 through a bracket 135, protruding forward through
the bracket 35. A connection rod 137 is pivotally sup-
ported eccentrically at one end portion thereof onto the
front surface of the cam plate 136, and the other end
portion of the connection rod 137 has a slot 137a in
which the protrusion 133c of the lever 133b formed in-
tegrally with the pivotal shaft 133 is slidably engaged.
Accordingly, the pivotal shaft 133 can be pivoted recip-
rocatingly within a predetermined range of angle
through the cam plate 136 and the connection rod 137
by rotating the actuator motor AM, whereby to tilt the
water tray 116. Incidentally, since the actuator motor AM
is for pivoting the pintles 130 on which the water tray
116 is tilted, it may have a small output power.

[0076] The water tray 116 is designed to maintain a
horizontal posture with the engagement protrusion 133c¢
of the lever 133b being abutted against the lower ex-
tremity (the side directing to the supporting portion of
the cam plate 136) of the slot 137ain the connection rod
137 (see Fig. 20). Meanwhile, an elliptic regulating piece
133d which can be inserted through the slot 137a of the
connection rod 137 is disposed to the front end of the
protrusion 133c, and this regulating piece 133d is elon-
gated in the radial direction of the protrusion 133c, so
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that the connection rod 137 may not easily be disen-
gaged from the protrusion 133c under engagement of
the protrusion 133c with the slot 137a. Further, the lever
133b is designed to be shiftable within the allowance of
the slot 137a relative to the connection rod 137 so as to
tolerate any errors in the positions of the lever 133b and
the connection rod 137 when the water tray 116 is
stopped in the tilted posture. Incidentally, an engage-
ment piece 133e is formed on the rear side of the lever
1383b, with which one end of a torsion spring 139 (to be
described later) is designed to urge a fixture 138 (to be
described later), on which the rocking motor (RM) is
mounted, in a predetermined direction.

(Water discharging mechanism of water tray)

[0077] AsshowninFigs. 19 and 24, the watertray 116
has a drainage for discharging the water remaining in
the freezing chamber 129 whenever the water tray 116
is tilted. More specifically, an auxiliary chamber 146 is
defined backward on the rear wall 116¢ of the water tray
116 at that end portion which can assume the lowest
position when the water tray 116 is tilted, and a duct 147
having a predetermined length is connected to the outer
(rear) wall surface of the auxiliary chamber 146 The wa-
ter collecting section 119 for discharging the thus col-
lected water to the outside of the machine defined at the
rear side of the ice bin 114 locates below the duct 147.
The auxiliary chamber 146 and the freezing chamber
129 are demarcated with a dam plate 148 which is lower
than the wall 116¢. Accordingly, the water to be frozen
supplied to the water tray 116 is adapted to flow over
the upper end of the dam plate 148 and to be discharged
to the water collecting section 119 through the duct 147.
In other words, the water to be frozen to be carried in
the freezing chamber 129 can be maintained to a pre-
determined level by this dam plate 148. Upon switching
to an ice releasing operation, the water tray 116 is tilted
downward to discharge the water remaining therein
through the duct 147, as shown in Fig. 24. With the water
tray 116 stopping in this tilted posture, a part of the water
to be frozen still remains therein due to the presence of
the dam plate 148 (see Fig. 30) and combined with the
water supplied afresh from the water supply pipe 149
for the next cycle of freezing operation to accelerate
cooling of the water to be frozen.

[0078] Incidentally, the duct 147 also serves as a stop-
per for the water tray 116, which is abutted against the
upper edge defining the water collecting section 119 and
the ice bin, when the water tray 116 is tilted downward.
Since the protrusion 133c of the pivotal shaft 133 is de-
signed to be shiftable in the slot 137a of the connection
rod 137 in the tilting mechanism, any possible load to
be applied to the tilting mechanism to be caused by the
displacement between the stopping position of the tilted
water tray 116 and the stopping position of the actuator
motor AM can be obviated.

[0079] The freezing base plate 118 is maintained hor-
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izontally at an upper position of the ice bin 114 through
a plurality of brackets 132, and an evaporator 131 led
out of the freezing system housed in the machine cham-
ber 112 is disposed zigzag on the upper surface of the
freezing base plate 118. Meanwhile, a plurality of freez-
ing fingers 117 protrude downward from the lower sur-
face of the freezing base plate 118, and these freezing
fingers 117 are adapted to be dipped in the water to be
frozen carried in the water tray 116 during the freezing
operation. As heat exchange with the cooling medium
in the evaporator 131 is proceeded by operating the
freezing system, the freezing fingers 117 are cooled and
maintained at a temperature of 0°C or lower to allow ice
pieces 121 to grow gradually around the freezing fingers
117, as shown in Fig. 27. Incidentally, the freezing base
plate 118 has a plurality of through holes 118a so as to
improve heat exchange efficiency as well as to contrib-
ute to weight reduction of the ice making machine.

(Cam control mechanism)

[0080] Asshown inFig. 20, afirst cam 150 and a sec-
ond cam 151 are formed on the rear surface of the cam
plate 136 disposed to the actuator motor AM at radially
staggered positions. Meanwhile, a seventh switch SW5
and a ninth switch SWg are disposed to the bracket 135
at the positions corresponding to the locations of the first
cam 150 and the second cam 151. By the cam actions
to be added in accordance with predetermined timings
to the rotation of the actuator motor AM, the following
motions to be caused by the operation of the actuator
motor AM are designed to be controlled:

(1) tilting or resetting of the water try 116 and stop-
ping it at such postures, as well as, opening of the
hot gas valve HV; and

(2) opening and closing of the water valve WV for
supplying water to be frozen. More specifically, the
first cam 150 and the second cam 151 each assume
a form of arcuate ridge having a predetermined ra-
dius and protruding in the axial direction, and a lever
152 extending from the seventh switch SW5 is de-
signed to be abutted against the first cam 150 or
spaced therefrom with a predetermined timing. The
seventh switch SW5 is turned on, upon contact of
the lever 152 of the seventh switch SW; with the
firstcam 150. The seventh switch SW is connected
to a relay X, and the actuator motor AM, as shown
in the control circuit diagram of Fig. 25, and controls
tilting and resetting of the water tray 116 as well as
stopping thereof at such postures by the actuator
motor AM and also opening of the hot gas valve HY,
as will be described later. Incidentally, the timing of
actuating the seventh switch SW- by the first cam
150 is shown in the timing chart of Fig. 34.

[0081] Meanwhile, the lever 153 extending from the
ninth switch SWgy is designed to be brought into contact
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with the second cam 151 and to be spaced therefrom in
accordance with a predetermined timing. The ninth
switch SWy is designed to be turned on upon contact of
the lever 153 thereof with the second cam 151. As
shown in Fig. 25, the ninth switch SWy is connected to
the water valve WV to control opening thereof (as will
be described later). The timing of the cam actions to be
effected by the second cam 151 and the ninth switch is
as shown in the timing chart of Fig. 34.

(Rocking plate and rocking mechanism)

[0082] A rocking plate 154 is disposed in the freezing
chamber 129 defined in the water tray 116 in such a way
that it can be rocked freely therein. The rocking plate
154 has a rectangular bottom plate 154a and side walls
154b,154¢,154d standing upright from the three side
edges of the bottom plate 154a, except for the side edge
opposing to the left wall 116d, which is to assume the
lowest position when the water tray 116 is tilted and is
designed to be rocked by the rotation of the rocking mo-
tor RM. A multiplicity of circular and/or square through
holes 155 are defined at predetermined intervals on the
bottom plate 154a and the right side wall 154b of the
rocking plate 154. The circumferential size of the rocking
plate 154 is designed to be slightly smaller than the inner
circumferential size of the bottom 116a of the freezing
chamber 129, and a pair of outward protrusions 156
formed on each longitudinal side of the side wall 154b
are pivotally supported on the water tray 116 by a pair
of pins 157. With the rocking plate 154 pivotally support-
ed in the water tray 116, the rocking plate 154 is brought
into intimate contact with the bottom of the freezing
chamber 129, as shown in Fig. 19. Incidentally, the po-
sitions of the through holes 155 formed on the bottom
plate 154a are designed to locate between every two
adjacent freezing fingers 117.

[0083] As shown in Fig. 16, an inverted L-shaped en-
gagement piece 158 is integrally formed with the front
side wall 154¢ of the rocking plate 154, and the upper
horizontal portion 158a thereof extends outward beyond
the wall 116b of the freezing chamber 129. Meanwhile,
a vertically elongated opening 127a is defined in the in-
ner cover 127 at the position corresponding to the loca-
tion of the upper horizontal portion 158a, in which a rock-
ing member 159 rotated by the rocking motor RM is sl-
idably fitted. A rocking protrusion 159a is eccentrically
formed on the rear side of the rocking member 159,
which is designed to be engageable, on the rear side of
the inner cover 127, with the lower surface of the upper
horizontal portion 158a of the rocking plate 154. Accord-
ingly, the rocking protrusion 159a is rotated under en-
gagement with the upper horizontal portion 158a, as
shown in Fig. 26, by rotating the rocking member 159
counterclockwise, to lift the rocking plate 154 to a pre-
determined height from the bottom of the freezing cham-
ber 129, whereas upon disengagement of the rocking
protrusion 159a from the upper horizontal surface 158a,
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to allow the rocking plate 154 to drop by its own weight
onto the bottom of the freezing chamber 129. Namely,
by rotating the rocking motor RM during the freezing op-
eration, the rocking plate 154 repeats such rocking mo-
tion in the freezing chamber 129 on the pins 157, where-
by the water to be frozen can constantly be agitated.
Incidentally, since the rocking plate 154 has through
holes 155, the water to be frozen flows through these
through holes 155 upward and downward, whereby ag-
itation of the water to be frozen can further be acceler-
ated.

[0084] While the rocking plate 154 is tilted as the wa-
ter tray 116 is tilted upon switching to the ice releasing
operation to be described later, a vertical member 160
extending upward over the height of the freezing base
plate 118 is formed on the upper edge of the right side
wall 154b of the rocking plate 154. By allowing the ver-
tical member 60 to engage with the freezing base plate
118 on the way that the rocking plate 154 is tilted togeth-
er with the water tray 116, the rocking plate 154 can be
separated from the water tray 116 and can assume a
fixed tilted posture as such (see Fig. 30).

(Fitting structure of rocking motor RM)

[0085] As shown in Figs. 16 and 20, one end portion
of the planar fixture 138 is pivotally fitted on the bearing
134 protruding from the inner cover 127, and the rocking
motor RM is disposed onto the front surface of the fixture
138 at a position spaced from the pivotally fitted portion
thereof. The rocking motor RM is connected to the cam
159b protruding forward from the rocking member 159
through the through hole 127a. Meanwhile, a vertical
member 138a is formed on the front side of the fixture
138 at a position between the pivotally fitted portion
thereof and the rocking motor RM, and one end portion
139a of the torsion spring 139 is engaged with the lower
end of the vertical member 138a. The engagement
piece 133e formed on the lever 133b locates adjacent
to the vertical member 138a, and the other end portion
139b of the torsion spring 139 is engaged with the upper
end of the engagement piece 133e. In the state where
the water tray 116 is maintaining the horizontal posture,
the upper end of the engagement piece 133e exiends
upward over the upper end of the vertical member 138a
of the fixture 138, as shown in Fig. 26. Accordingly, in
this state, the fixture 138 is constantly urged to turn
clockwise on the bearing 134 under the resilient action
of the torsion spring 139. Upon application of a prede-
termined external force to the rocking motor RM, the fix-
ture 138 is designed to be pivoted by a predetermined
angle on the bearing 134.

[0086] Namely, the torsion spring 139 functions to
maintain the rocking protrusion 159a of the rocking
member 159 at the operational position where it can be
engaged with the engagement piece 158 of the rocking
plate 154 while the water tray 116 is assuming a hori-
zontal posture during the freezing operation. Mean-
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while, when the water tray 116 is tilted upon switching
from the freezing operation to the ice releasing opera-
tion, the upper end of the engagement piece 133e of the
lever 133b is shifted to a position lower than the upper
end of the vertical member 138a of the fixture 138, and
the end portion 139b of the torsion spring 139 is en-
gaged with the upper end of the vertical member 138a
(see Fig. 33). Accordingly, the torsion spring 139 is
adapted not to urge the fixture 138 while the water tray
116 is tilted.

[0087] Incidentally, a vertical slot 138b is defined in
the fixture 138 at the distal end portion spaced from the
pivotally supported portion thereof, and a regulating pin
161 provided on the inner cover 127 at the correspond-
ing position is slidably fitted therein. The regulating pin
61 functions to regulate the pivoting range of the fixture
138 so that the lower extremity of the slot 138b may be
normally abutted against the regulating pin 161 under
the resilient action of the torsion spring 139 to allow the
rocking member 159 to be in the operational position
(see Fig. 26)

(Switch 8W, 4 for detecting completion of ice formation
and switch Th, for detecting completion of ice releasing
operation)

[0088] A tenth switch SW, such as a microswitch for
detecting completion of ice formation is disposed on the
inner cover 127 through a bracket 170 with the lever 162
of the switch SW, 4 being on the descending orbit of the
cam 159b of the rocking member 159 so as to be able
to be abutted against the cam 159b as the fixture 138
(rocking motor RM) is pivoted and operate the switch
SW, . Namely, as will be described later referring to Fig.
27, when ice pieces 121 are formed around the freezing
fingers 117 as the freezing operation proceeds, the rock-
ing plate 154 is brought into contact with these ice piec-
es 121 in its upward stroke to exert a downward coun-
terforce to the rocking motor RM through the engage-
ment piece 158 and the rocking protrusion 159a. Ac-
cordingly, the fixture 138 having mounted thereon the
rocking motor RM is pivoted counterclockwise on the
bearing 134 and allows the cam 159b to depress the
lever 162 of the tenth switch SW, 4 in its pivoting process
to change over the tenth switch SW, 4 from the contact
"a" to the contact "b", and thus completion of ice forma-
tion is detected. Incidentally, since the bracket 170 is
disposed to the inner cover 127 to be adjustable in the
vertical direction, the position of the lever 162 of the
tenth switch SW, 4 can be adjusted by adjusting vertical-
ly the position of the bracket 170. Thus, the size of the
ice pieces 121 to be formed around the freezing fingers
117 can be changed.

[0089] It should be noted here that, if the rocking mo-
tor RM is stopped upon changing over of the tenth switch
SW,, to the contact "b", the rocking protrusion 159a
abutted against the engagement piece 158 of the rock-
ing plate 154 interferes with the tilting motion of the rock-
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ing plate 154. Therefore, in the second embodiment, a
notch 159c¢ is formed on the cam 159b of the rocking
member 159, which can change over the tenth switch
SW,ytothe contact "a" with the rocking motor RM being
pivoted downward whereby to control the rocking pro-
trusion 159a to deviate from the tilting orbit of the en-
gagement piece 158. Meanwhile, this notch 159c is de-
fined on the cam 159b in a positional relationship such
that it may locate at a position corresponding to that of
the lever 162 of the tenth switch SW, 5 when the rocking
protrusion 159a is spaced from the upper horizontal por-
tion 158a of the engagement piece 158. In other words,
the motor RM is designed:

(1) to be rotated still after changing over of the tenth
switch SW, for detecting completion of ice forma-
tion to the contact "b" by the pivoting of the rocking
motor RM; and

(2) to be stopped when the notch 159¢ is brought
to the position corresponding to the location of the
lever 162 of the switch SW,, to change over the
switch SWy, to the contact "a". Thus, the rocking
protrusion 159a is deviated from the tilting orbit of
the engagement piece 158 of the rocking plate 154
and thus does not interfere with the tilting motion of
the rocking plate 154.

[0090] Asshown in Fig. 19, a thermometal switch Thy
for detecting completion of the ice releasing operation
is disposed on the upper surface of the freezing base
plate 118 in the freezing unit 115. This thermometal
switch Thy is designed to be changed over to the contact
"b" upon dropping of the temperature of the freezing
base plate 118 to a predetermined level by the freezing
operation, or changed back from the contact "b" to the
contact "a" upon detection of the sudden temperature
rise caused by dropping of the ice pieces 121 from the
freezing fingers 117 by the ice releasing operation. Si-
multaneously, the hot gas valve HV is designed to be
closed, as willbe described later, and the actuator motor
AM is also designed to be rotated.

(Ice discharging unit and ice fullness detection switch)

[0091] Anice discharging motor GMis disposed at the
front lower position of the inner cover 127, and a screw
163 for carrying the ice pieces to be driven by the motor
GM is disposed in the ice chamber 183 to extend there-
in. The inner end portion of the screw 163 is rotatably
fitted in a recess 164 defined at the corresponding po-
sition of the ice bin 114, as shown in Fig. 17, so that the
screw 163 can be rotated at a fixed position. The the ice
discharging motor GM is designed to be rotated only
while the push button 125 provided on the front panel
123 is depressed to actuate the sixth switch SWg and
carry the ice pieces 121 stored in the ice chamber 183
with the aid of the screw 163 to the outlet 114a.

[0092] As shown in Fig. 17, a regulating plate 165 is
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pivotally hanging from the rear side of the inner cover
127 at the position corresponding to the location of the
screw 163 and inner than the position of the outlet 114a.
This regulating plate 165 is designed to be pushed for-
ward by the ice pieces 121 carried by the screw 163 to
open the outlet 114a and allow delivery of the ice pieces
121 to the outside of the machine, as well as, to return
to the initial position when the ice discharging unit 113
is stopped to close the outlet 114a and prevent the outer
air from flowing into the ice chamber 183. Meanwhile, a
separator 168 is disposed to the inner cover 127 at a
position adjacent tothe regulating plate 165, which func-
tions to prevent the ice pieces 121 stored in the ice bin
114 from slipping out of the outlet 114a, as well as, to
return some of the ice pieces carried by the screw 163
into the ice chamber 183 and prevent clogging of the
outlet 114athereby. Incidentally, a drain pipe 169 is pro-
vided at the bottom of the ice bin 114 adjacent to the
recess 164, so that the water melting fromthe ice pieces
121 can be discharged to the outside of the ice bin 114.
[0093] A detection plate 166 is pivotally supported on
the lower surface of the water tray 116, which is normally
maintained in such a state that the open end side thereof
may be spaced apart downward from the bottom of the
water tray 116, as shown in Fig. 22. An eighth switch
SWj for detecting ice fullness is disposed to the front
surface of the water tray 116 with its lever 167 being
normally urged by the protrusion 166a formed on the
front side of the proximal end portion of the detection
plate 166. When the detection plate 166 is abutted
against the ice pieces 121 in the process of tilting of the
water tray 116 to turn clockwise relative to the water tray
116, the protrusion 166a is designed to be spaced from
the lever 167 to turn on the switch SW5 and thus ice
fullness is detected. Incidentally, the protrusion 166a of
the detection plate 166 is adapted to be abutted against
the lever 167 of the eighth switch SWg under detection
of no ice piece 121, so that the ice making machine can
be stopped whenever the detection plate 166 happens
to drop from the water tray 116 for some reason. Accord-
ingly, no ice piece 121 is adapted to be formed under
the condition where ice fullness is not detectable. Mean-
while, the free end portion of the detection plate 166 has
a comblike form, whereby the load to be applied to the
detection plate 166 when it is abutted against the ice
pieces 121 can be reduced.

(Example of electric control circuit)

[0094] Fig. 25 shows an electric control circuit in the
ice making machine according to the second embodi-
ment, in which a fuse F is interposed between a power
supply line Randa joint D, and a power supply indication
lamp L is interposed between the joint D and a line T.
Likewise, (1) the sixth switch SWg for ice discharging
and the ice discharging motor GM; (2) the seventh
switch SW-, for the actuator motor AM, the eighth switch
SWj for detecting ice fullness and a relay X, are inter-
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posed in series respectively between the joint D and the
line T. Meanwhile, a normally closed contact X;-b; for
the relay X, is interposed between a joint E and a joint
K locating between the seventh switch SW; and the
eighth switch SWg. Between the joint K and the line T
are interposed in series respectively (1) a relay X,; (2)
the ninth switch SWy for supplying water to be frozen
andthe watervalve WV, and (3) a normally open contact
Xa-a4 for a relay X3 and the actuator motor AM.

[0095] Meanwhile, a normally closed contact X,-b, for
the relay X, and a normally closed contact X5-b for the
relay X5 are interposed in series between the normally
closed contact X;-b, of the relay X, connected in series
tothe fuse F and a joint N locating between the normally
open contact Xs-a4 of the relay X5 and the actuator mo-
tor AM. A fan motor FM for the condenser 111 is con-
nected to the contact "a" of the thermometal switch Th,
for detecting completion of the ice releasing operation
connected in series to the normally open contact X»-a
of the relay x,, while the hot gas valve HV for supplying
ahot gas is connected to the contact "b" thereof. Further,
between the normally closed contact X;-b, of the relay
Xy and the line T, are interposed in series respectively
(1) a normally open contact X5-a, for the relay X, the
rocking motor RM and a normally closed contact X,-bs
for the relay X,; and (2) a relay SR and the compressor
CM. The tenth switch SW,q for detecting completion of
ice formation is connected to a joint P locating between
the normally open contact X5-a, of the relay X5 and the
rocking motor RM, and a protective thermometal cut-off
Th, is connected to the contact "a" of the switch SWyy,
while the contact "b" thereof is connected to the joint D.
Incidentally, the fan motor FM and the relay X5 are con-
nected in parallel.

[0096] Next, the actions of the ice making machine
employing the cam control mechanism according to the
second embodiment of the invention will be described
referring to the timing chart shown in Fig. 34.

(Initial operation)

[0097] Upon actuation of a power switch (not shown)
of the ice making machine, the power supply indication
lamp L is lit, and the compressor CM is also started to
supply the cooling medium tothe evaporator 131. Mean-
while, the actuator motor AM is rotated through the nor-
mally closed contacts X,-b,, X5-b, and X5-b of the relays
X4, X5 and Xj respectively, so that the water tray 116
assuming the horizontal posture starts tilting downward.
The seventh switch SW; is turned on after the ninth
switch SWy is turned off by the rotation of the motor AM,
whereby the relay X, is actuated to close the normally
open contact X,-a which interlocks therewith and actu-
ate the relay X5 through the thermometal switch Th;.
Thus, the actuator motor AM is allowed to continue its
rotation through the normally open contact X5-a; which
interlocks with the relay X, in turn, to reset the water
tray 116 to the horizontal posture without stopping in the
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tilted posture. Incidentally, the relay Xj is self-held by
the normally open contact X3-a, which interlocks there-
with.

[0098] Upon resetting of the water tray 116 to a pre-
determined position, the ninth switch SWy is turned on
to open the water valve WV, and water is supplied to the
freezing chamber 129 defined in the water tray 116
through the water supply pipe 149. Since the water tray
116 is designed to be stopped in the horizontal posture
after it is turned once clockwise over the horizontal pos-
ture such that the wall 116d may be higher than the wall
116e and then counterclockwise, a predetermined
amount of water is designed to be carried securely in
the freezing chamber 129. If water to be frozen is sup-
plied in an excess amount to the freezing chamber 129,
it is adapted toflow over the dam plate 148, as described
above and to be discharged to the outside of the ma-
chine through the auxiliary chamber 146 and the water
collecting section 119.

[0099] The rotation of the actuator motor AM is
stopped upon turning off of the seventh switch SW; as
the motor AM is rotated, and the water tray 116 is
stopped in the horizontal posture. Meanwhile, rotation
of the rocking motor RM is started upon closure of the
normally closed contact X,-b, which interlocks with the
relay X,. Upon turning off of the seventh switch SW-,
the water valve WV is closed to stop supply of water.
However, the ninth switch SWjy is allowed to hold the
ON-state.

(Freezing operation)

[0100] A coolingmedium is supplied to the evaporator
131 through a circulation pipe of the freezing system by
a compressor CM powered by electricity, and cooling of
the freezing fingers 117 provided on the freezing base
plate 118 is started by the heat exchange action of the
cooling medium. Since the freezing fingers 117 are
dipped in the water to be frozen, the water starts to
freeze around the freezing fingers 117 and grows grad-
ually into inverted dome-shaped ice pieces 121. During
such freezing operation, the rocking motor RM is con-
tinuously rotated. Accordingly, the rocking protrusion
159a of the rocking member 159 rotated by the motor
RMis engaged with the engagement piece 158 provided
on the side wall 154c to lift the rocking plate 154, as
shown in Fig. 26. Upon disengagement of the rocking
protrusion 159a from the engagement piece 158, the
rocking plate 154 drops by its own weight and is abutted
against the bottom 116a of the freezing chamber 129.
Thus, the rocking plate 154 repeats such rocking motion
in the water to be frozen in the freezing chamber 129
during the freezing operation to constantly agitate the
water. In addition, since through holes 155 are formed
on the rocking plate 154, the water to be frozen flows
through these through holes 155 as the rocking plate
154 is rocked to cause jet streams which accelerate the
agitation of the water to be frozen. Since the water to be
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frozen is constantly maintained in a dynamic state, as
described above, opacification of ice pieces 121 to be
formed around the freezing fingers 117 can be prevent-
ed, and thus transparent and clear ice pieces 121 can
be formed.

(Ice releasing operation)

[0101] AsshowninFig. 27, upon formation of inverted
dome-like ice pieces 121 fully around the freezing fin-
gers 117, the rocking plate 154 is brought into contact
with the ice pieces 121 in its upward stroke and finally
exerts a downward counterforce to the rocking motor
RM through the engagement piece 158 and the rocking
protrusion 159a. Accordingly, the fixture 138 having
mounted thereon the rocking motor RM starts to make
a counterclockwise turn on the bearing 134 to allow the
cam 159b of the rocking member 159 to depress the
lever 162 of the tenth switch SW,, for detecting com-
pletion of ice formation to be changed over from the con-
tact "a" to the contact "b", and thus completion of ice
formation in the freezing unit 115 is detected. Whereup-
on the self-hold of the relay X4 shown in Fig. 25 is re-
leased to close the normally closed contact X5-b which
interlocks therewith and start rotation of the actuator mo-
tor AM. Thus, the cam plate 136 is turned counterclock-
wise to tilt counterclockwise the lever 133b of the pivotal
shaft 133 engaged with the connection rod 137 connect-
ed eccentrically thereto, and thus the water tray 116
starts to be tilted downward (see Fig. 29). By this tilting
motion of the water tray 116, the water remaining in the
freezing chamber 129 flows over the dam plate 148 into
the auxiliary chamber 146 and then discharged to the
water collecting section 119 therefrom. Incidentally, dur-
ing the process that the water tray 116 is tilted, actuation
of the ninth switch SWq by the second cam 151 of the
cam late 136 rotated by the actuator motor AM is re-
leased (see Fig. 34).

[0102] The rocking motor RM continues to rotate even
after the tenth switch SW, for detecting completion of
ice formation is changed over to the contact "b" when
the lever 162 thereof is depressed by the cam 159b of
the rocking member 159 (because the seventh swiich
SW5 is turned off to close the normally closed contact
Xo-b, of the relay X,). Thus, the rocking protrusion 159a
provided on the rocking member 159 is spaced from the
upper horizontal portion 158a to allow the fixture 138 to
turn clockwise under the resilient action of the torsion
spring 139, in turn, to change over the tenth switch SW,
from the contact "b" to the contact "a" and stop tempo-
rarily the rocking motor RM. Accordingly, the upper end
of the engagement piece 133e of the lever 133b is shift-
ed to a position lower than the upper end of the vertical
member 138a formed on the fixture 138 to allow the end
139b of the torsion spring 139 to be engaged with the
upper end of the vertical member 138a, where the tor-
sion spring 139 exerts no resilient action to the fixture
138 (see Fig. 33(b)). Whereupon, the fixture 38 starts to
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turn counterclockwise on the bearing 134 by its own
weight to allow the cam 159b to change over the tenth
switch SW, from the contact "a" to the contact "b" and
start the rocking motor RM. The depression of the lever
162 is released when the notch 159c¢ formed on the cam
159a comes to the position corresponding to the loca-
tion of the lever 162 to change over the switch SW,,
from the contact "b" to the contact "a" and stop rotation
of the rocking motor RM (see Fig. 33 (¢)). Thus, the rock-
ing protrusion 159a provided on the rocking member
159 stops at a position deviated from the tilting orbit of
the engagement piece 158 of the rocking plate 154,
where it does not interfere with the tilting motion of the
rocking plate 154.

[0103] Upon arrival of the first cam 150 provided on
the cam plate 136 to the lever 152 of the seventh switch
SW-, the switch SW5 is tumed on to actuate the relay
X5 and to open the normally closed contact X5-b; which
interlocks therewith, as well as, to close the normally
open contact Xo-a. In this state, the thermometal switch
Th, for detecting completion of the ice releasing opera-
tion is connected to the contact "b", since ice pieces 121
are formedfully around the freezingfingers 127. Accord-
ingly, the relay X is not actuated, and the rotation of the
actuator motor AM is stopped to allow the water tray 116
o stop in a tilted posture at a predetermined angle, as
shown in Fig. 30. Inthis state, while a portion of the water
to be frozen remains in the freezing chamber 129 due
to the presence of the dam plate 148, such residual wa-
ter, fully cooled during the previous freezing operation,
is mixed with another portion of water to be supplied
afresh to cool effectively the thus combined water to be
frozen. Meanwhile, the ice pieces 121 formed around
the freezing fingers 117 are exposed as such by tilting
the water tray 116. Further, in the process that the water
tray 116 is tilted and stopped in the tilted posture, the
vertical member 160 of the rocking plate 154 is abutted
against the freezing base plate 118, so that the rocking
plate 154 is allowed to locate diagonally above the bot-
tom 116a of the freezing chamber 129 in the water tray
116 which stops later in the tilted posture. The rocking
plate 154 also functions as a chute for guiding the ice
pieces 121 dropping from the freezing fingers 117 into
the ice chamber 1883.

[0104] Simultaneously with the stopping of the actua-
tor motor AM, the hot gas valve HV is opened to supply
a hot gas, instead of the cooling medium, to the evapo-
rator 131, as shown in the timing chart of Fig. 34, so that
the freezing fingers 117 are rapidly heated through the
freezing base plate 118. Accordingly, the bondage be-
tween the freezing fingers 117 and the ice pieces 121 is
released, and the ice pieces 121 drop by their own
weights, slide on the upper surface of the rocking plate
154 maintained in a predetermined tilted posture by the
vertical member 160 and are guided into the ice cham-
ber 183.

[0105] The negative temperature load applied to the
freezing base plate 118 is released by the dropping of
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the ice pieces 121, and the temperature of the freezing
base plate 118 is suddenly elevated by the passage the
hot gas through the evaporator 131. This temperature
rise is detected by the thermometal switch Thy, which is
immediately changed over to the contact "a" to actuate
the relay X5, in turn, to close the normally open contact
Xa-a4 which interlocks therewith and allows the actuator
motor AM to resume rotation. Meanwhile, the hot gas
valve HV is also closed to resume supplying of the cool-
ing medium to the evaporator 131.

[0106] The pivotal shaft 133 is turned clockwise under
the actions of the cam plate 136, connection rod 137
and lever 133b by this rotation of the motor AM, and the
water tray 116 is likewise turned clockwise to start re-
setting to the horizontal posture. Meanwhile, the second
cam 151 of the cam plate 136 comes to the lever 153 of
the ninth switch SWy as the motor AM resumes rotation
to turn on the switch SWy, as shown in Fig. 31, whereby
the water valve WV is opened to supply water to be fro-
zen to the freezing chamber 129 again.

[0107] Upon disengagement of the first cam 150 of
the cam plate 136 from the lever 152 of the seventh
switch SW5, actuation of the switch SW5 is released to
close the water valve WV and stop supplying of water
to be frozen as well as to stop the actuator motor AM.
This is because the relay Xj is self-held to open the nor-
mally closed contact X5-b thereof. Thus, the water tray
116 is stopped in the horizontal posture.

[0108] Incidentally, in the second embodiment, reset-
ting of the water tray 116 to the horizontal posture is de-
signed to be carried out by turning once the water tray
116 clockwise over the horizontal posture such that the
free end portion thereof (the wall 116d side) may be
higher than the fixed end portion thereof and then turn-
ing counterclockwise to stop in the horizontal posture,
as shown in Fig. 32. Namely, if water to be frozen is sup-
plied in a sufficient amount to the freezing chamber 129
with the dam plate 148 provided in the water tray 116
locating at a high level to let the water to flow over the
dam plate 148, a necessary amount of water to be fro-
zen is adapted to be securely supplied to the freezing
chamber 129 when the water tray 116 is reset to the hor-
izontal posture. Thus, possible troubles to be caused by
the lack of water to be frozen can be prevented.
[0109] Meanwhile, as the pivotal shaft 133 is turned
clockwise, the upper end of the engagement piece 133e
of the lever 133b shifts upward to a position higher than
the upper end of the vertical member 138a of the fixture
138, so that the end portion 139b of the torsion spring
139 is engaged with the upper end of the engagement
piece 133e (see Fig. 33(a)). Thus, the fixture 138 is
turned clockwise on the pivotal shaft 133 by the resil-
ience of the torsion spring 139, to allow the rocking pro-
trusion 159a of the rocking member 159 to be in the op-
erational position where it can be engaged with the en-
gagement piece 158 of the rocking plate 154. Accord-
ingly, upon releasing actuation of the relay X, by the
turning off of the seventh switch SW5, the normally
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closed contact Xs-b, which interlocks therewith is
closed to rotate the rocking motor RM and allow the
rocking plate 154 to resume and continue the rocking
motion during the freezing operation.

[0110] When the water tray 116 is tilted after comple-
tion of the freezing operation with a predetermined
amount of ice pieces 121 being stored in the ice cham-
ber 183 by repeating the freezing operation and the ice
releasing operation, the detection plate 166 is abutted
against the group of ice pieces in the tilting process
thereof, and it is prevented thereby from tilting further.
Thus, the detection plate 166 is turned clockwise rela-
tive to the water tray 116 to turn on the eighth swiich
SWj for detecting ice fullness. In this state, the seventh
switch SW5 shown in Fig. 25 is turned on to actuate the
relay X;, whereby the normally closed contacts X;-b,
and X;-b, are opened to stop rotation of the actuator
motor as well as to stop energization of the compressor
CM.

[0111] Incidentally, in the illustrated embodiments of
the invention, while the freezing fingers 36,117 extend-
ing at predetermined intervals from the lower surface of
the freezing base plate 34,118 are tapered downward,
the shape of the freezing fingers 36,117 may not limited
thereto, and various modifications such as round bars,
pins, etc. can suitably be employed, so long as they
function as, as it were, nuclear freezing members.

Claims
1. An ice making machine having:

an evaporator (22, 131) connectedto afreezing
system including a compressor (CM) and con-
denser (18, 111);

a freezing base plate (34, 118) having a multi-
plicity of freezing fingers (36, 117) formed on
the lower surface thereof, with said evaporator
(22, 131) being disposed on the upper surface
thereof;

a water tray (24, 116) pivotally supported to
maintain normally a horizontal posture and hav-
ing defined therein a freezing chamber (32,
129), for carrying water to be frozen in which
said freezing fingers (36, 117) are to be dipped,;
said water tray (24, 116) being adapted to be
tilted downward upon freezing of the water to
form ice pieces (70, 121) around the freezing
fingers (36, 117) and after releasing of the ice
pieces (70, 121), to be reset to the horizontal
posture;

an actuator motor (AM) for tilting and resetting
said water tray (24, 116);

a rotatable control cam (13, 150); and

a control switch (SW,, SW) disposed on the
fixed side corresponding to the location of said
control cam (13, 150) for giving a cam action in
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accordance with a predetermined timing;

said control cam (13, 150) being directly con-
nected to said actuator motor (AM), wherein ro-
tating of said actuator motor (AM) causes rota-
tion of said control cam (13, 150), whereby said
control switch (SW,, SW-) is actuated to control
tilting of said water tray (24, 116) and resetting
thereof in the horizontal posture, and stopping
of the water tray at such tilted and horizontal
postures,

characterized by :

a second rotatable cam (17, 151) directly con-
nected to said actuator motor (AM); and

a second switch (SW3, SWg) disposed on the
fixed side corresponding to the location of said
second cam (17, 151) to give cam actions in
accordance with a predetermined timing under
rotation of said actuator motor (AM);

wherein said second cam (17, 151) and said
second switch (SWj;, SWg) are arranged to
control the opening of a water valve (WV) for
replenishing water to be frozen in said freezing
chamber (32, 129) during the resetting motion
of the water tray (24, 116).

The ice making machine according to claim 1, com-
prising: a first cam (13) being said control cam, the
second cam (17) and a third cam (15) coaxially dis-
posed at predetermined intervals to the rotary shaft
of the actuator motor (AM); and

a first switch (SW;) being said control switch,
the second switch (SW3) and a third switch
(S8W,) disposed on the fixed side correspond-
ing to the location of said first, second and third
cams (13, 15, 17) for giving cam actions with
the rotation of said actuator motor (AM), re-
spectively, in accordance with a predetermined
timing;

wherein said third cam (15) and said third
switch (SW,) are adapted to control opening
and closing of a hot gas valve (HV) for supply-
ing a hot gas to said evaporator (22) during the
ice releasing operation.

The ice making machine according to claim 1, com-
prising: a cam plate (136) having formed thereon
said control cam (150) and said second cam (151)
and disposed on the rotary shaft of said actuator
motor (AM);

wherein said control switch (SW5) and said second
switch (SWy) are disposed on the fixed side corre-
sponding to the location of said control cam (150)
and said second cam (151) to give cam actions re-
spectively in accordance with a predetermined tim-
ing under rotation of said actuator motor (AM).
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4. The ice making machine according to claim 1 or 2,

comprising:

a rocking plate (44) disposed in said freezing
chamber (32) so as to be able to be rocked
therein;

a rocking motor (RM) disposed at a position
outside said water tray (24), which is vertically
slidable;

a detection switch (SW,) for detecting comple-
tion of ice formation, located on the shifting orbit
of said rocking motor (RM); a first engagement
means (62) provided on said rocking motor
(RM); and

a second engagement means (61) provided on
said rocking plate (44) which is engageable
with said first engagement means (62); wherein
tilting of said water tray (24) is designed to be
started by driving the actuator motor (AM) upon
detection of completion of ice formation around
said freezing fingers (36) by actuation of said
detection switch (SW,) which is actuated by the
shifting of said rocking motor (RM) in a prede-
termined direction, when said rocking plate (44)
is brought into contact with the ice pieces (70)
formed around said freezing fingers (36) in the
rocking motion of said rocking plate (44) by said
rocking motor (RM) through said first and sec-
ond engagement means (62, 61) to apply a
counterforce to said rocking motor (RM),
whereby to drive said actuator motor (AM).

The ice making machine according to one of claims
1 to 4, wherein the resetting of said water tray (24)
is started upon detection by a thermometal switch
(Th,Thy) for detecting completion of ice releasing
operation.

The ice making machine according to claim 3, com-
prising:

pintles (130) formed along the longitudinal side
of said water tray (116) orthogonal to the tilting
direction thereof and pivotally supported onto
the main body of the ice making machine;

a pivotal shaft (133) pivotally supported onto
the main body of the ice making machine with
one end thereof being fitted to the axial end of
said pintle (130) so as to be able to be pivotted
integrally therewith, and a lever (133b) extend-
ing radially from the other end thereof; and

a connection rod (137) pivotally fitted at one
end thereof loosely on a protrusion (133c) and
at the other end thereof pivotally supported ec-
centrically on said cam plate (136);

wherein said pivotal shaft (133) is turned clock-
wise or counterclockwise through said connec-
tion rod (137) by rotating said cam plate (136)
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by said actuator motor (AM), whereby to allow
said water tray (116) to tilt downward or reset
to the horizontal posture.

The ice making machine according to claim 3, 6 or
5 when dependent on claim 3, having a duct (147)
provided to protrude horizontally from said water
tray (116), and a water collecting section (119) de-
fined on the main body of the ice making machine
at a position below the tilting orbit of said duct (147);
wherein said duct (147) is designed to be abutted
against the upper edge of said water collecting sec-
tion (119), when said water tray (116) is tilted down-
ward, whereby to maintain said water tray (116) in
the tilted posture.

Patentanspriiche

Eiserzeugungsmaschine mit:

einem Verdampfer (22, 131), der mit einem Ge-
friersystem mit einem Kompressor (CM) und ei-
nem Kondensator (18, 111) verbunden ist;
einer Gefrierbasisplatte (34, 118) mit einer Viel-
zahl von auf der unteren Oberflache davon ge-
bildeten Gefrierfingern (36, 117), wobei der
Verdampfer (22, 131) auf der oberen Oberfla-
che davon vorgesehen ist;

einem schwenkbar gelagerten Wassertrog (24,
116) zum Aufrechterhalten einer normalerwei-
se horizontalen Stellung, in dem eine Gefrier-
kammer (32, 129) abgegrenzt ist zum Halten
von zu gefrierendem Wasser, in das die Ge-
frierfinger (36, 117) einzutauchen sind,;

wobei der Wassertrog (24, 116) dazu ausgelegt
ist, daB3 er nach Gefrieren des Wassers zum Bil-
den von Eisstucken (70, 121) um die Gefrier-
finger (36, 117) nach unten geneigt wird und
nach dem Freigeben der Eisstlicke (70, 121) in
die horizontale Stellung zuriickgesetzt wird;
einem Betéatigungsmotor (AM) zum Neigen und
Zurucksetzen des Wassertroges (24, 116);
einer drehbaren Steuernocke (13, 150) und
einem auf der festen Seite entsprechend der
Stelle der Steuernocke (13, 150) vorgesehe-
nen Steuerschalter (SW,, SW-) zum Abgeben
einer Nockenwirkung gemafl einer vorbe-
stimmten Zeit;

wobei die Steuernocke (13, 150) direkt mit dem
Betatigungsmotor (AM) verbunden ist, worin
die Drehung des Betatigungsmotors (AM) die
Drehung der Steuernocke (13, 150) bewirkt,
wodurch der Steuerschalter (SW,, SW;) zum
Steuern des Neigens des Wassertroges (24,
116) und des Zurucksetzens desselben in die
horizontale Stellung und Stoppen des Wasser-
troges an solch einer geneigten und horizonta-
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len Stellung aktiviert wird;

gekennzeichnet durch

eine direkt mit dem Betatigungsmotor (AM) ver-
bundene zweite drehbare Nocke (17, 151) und
einen auf der festen Seite entsprechend der
Stelle der zweiten Nocke (17, 151) vorgesehe-
nen zweiten Schalter (SW3, SWg) zum Abge-
ben einer Nockenwirkung geman einer vorbe-
stimmten Zeit unter der Drehung des Betati-
gungsmotors (AM);

wodurch die zweite Nocke (17, 151) und der
zweite Schalter (SW;, SWy) angeordnet sind
zum Steuern des Offnens eines Wasserventi-
les (WV) zum Erneuern des in der Gefrierkam-
mer (32, 129) zu gefrierenden Wassers wah-
rend der Zurilicksetzbewegung des Wassertro-
ges (24, 116).

2. Eiserzeugungsmaschine nach Anspruch 1, mit:

einer ersten Nocke (13), die die Steuernocke
ist, wobei die zweite Nocke (17) und eine dritte
Nocke (15) koaxial an vorbestimmten Abstan-
den an der Drehwelle des Betatigungsmotors
(AM) vorgesehen sind; und

einem ersten Schalter (SW,), der der Steuer-
schalter ist, wobei der zweite Schalter in (SWy)
und ein dritter Schalter (SW,) auf der festen
Seite entsprechend der Stelle der ersten, zwei-
ten bzw. dritten Nocke (13, 15, 17) zum Abge-
ben von Nockenwirkungen mit der Drehung
des Betatigungsmotors (AM) geman einer vor-
bestimmten Zeit vorgesehen sind,;

worin die dritte Nocke (15) und der dritte Schal-
ter (SW,) zum Steuern des Offnens und Schlie-
Bens eines Ventiles (HV) flr heiBes Gas zum
Liefern eines heiBen Gases zu dem Verdamp-
fer (22) wahrend der Eisfreigabetatigkeit aus-
gelegt sind.

3. Eiserzeugungsmaschine nach Anspruch 1, mit:

einer Nockenplatte (136), auf der die Steuer-
nocke (150) und die zweite Nocke (151) gebil-
det sind und die auf der Drehwelle des Betati-
gungsmotors (AM) vorgesehen ist;

worin der Steuerschalter (SW5) und der zweite
Schalter (SWy) auf der festen Seite entspre-
chend der Stelle der Steuernocke (150) bzw.
der zweiten Nocke (151) vorgesehen sind zum
Abgeben von Nockenwirkungen geman einer
vorbestimmten Zeit unter der Drehung des Be-
tatigungsmotors (AM).

4. Eiserzeugungsmaschine nach Anspruch 1 oder 2,

mit:

10

15

20

25

30

35

40

45

50

55

19

einer in der Gefrierkammer (32) so vorgesehe-
ne Schwingplatte (44), daf3 sie darin Schwin-
gen kann;

einem an einer Position auBerhalb des Wasser-
troges (24) vorgesehenen Schwingmotor (RM),
der vertikal verschiebbar ist;

einem Erkennungsschalter (SW,) zum Erken-
nen der Beendigung der Eisbildung, der auf
dem Verschiebungsumlauf des Schwingmo-
tors (RM) angeordnet ist;

einem auf dem Schwingmotor (RM) vorgese-
henen ersten Eingrifismittel (62); und

einem auf der Schwingplatte (44) vorgesehe-
nen zweiten Eingriffsmittel (61), das in Eingriff
mit dem ersten Eingriffsmittel (62) kommen
kann;

worin das Neigen des Wassertroges (24) ge-
startet wird durch Antreiben des Betatigungs-
motors (AM) nach Erkennen der Beendigung
der Eisbildung um die Gefrierfinger (36) durch
Betétigen des Erkennungsschalters (SW,), der
durch das Verschieben des Schwingmotors
(RM) in eine vorbestimmte Richtung betéatigt
wird, wenn die Schwingplatte (44) in Kontakt
mit den um die Gefrierfinger (36) gebrachten
Eisstlcke (70) wdhrend der Schwingbewegung
der Schwingplatte (44) durch den Schwingmo-
tor (RM) durch das erste und zweite Eingriffs-
mittel (62, 61) gebracht wird zum Anlegen einer
Gegenkraft an den Schwingmotor (RM), wo-
durch der Betatigungsmotor (AM) angetrieben
wird.

Eiserzeugungsmaschine nach einem der Anspru-
che 1 bis 4, worin das Zurlcksetzen des Wasser-
troges (24) nach der Erkennung durch einen Ther-
mometallschalter (Th, Thy) zum Erkennen der Be-
endigung der Eisfreigabetétigkeit gestartet wird.

Eiserzeugungsmaschine nach Anspruch 3, mit:

Bolzen (130), die entlang der Langsseite des
Wassertroges (116) rechtwinklig zu der Nei-
gungsrichtung davon gebildet sind und
schwenkbar auf dem Hauptkérper der Eiser-
zeugungsmaschine gelagert sind,;

einer Schwenkwelle (133), die schwenkbar auf
dem Hauptkdrper der Eiserzeugungsmaschine
gelagert ist, wobei ein Ende davon an das axia-
le Ende des Bolzens (130) so angepaft ist, dai
sie integral damit geschwenkt wird, und wobei
sich ein Hebel (133b) radial von dem anderen
Ende davon erstreckt; und

einer Verbindungsstange (137), die schwenk-
bar an einem Ende davon lose in einem Vor-
sprung (133c¢) eingepaBt ist und an dem ande-
ren Ende davon schwenkbar exzentrisch auf
der Nockenplatte (136) gelagert ist;
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worin die Schwenkwelle (133) im Uhrzeiger-
sinn oder entgegengesetzt dem Uhrzeigersinn
durch die Verbindungstange (137) durch Dre-
hen der Nockenplatte (136) durch den Betéati-

un cycle fixe prédéterminé,;
ladite came de commande (13, 150) étant re-
lide directement audit moteur de manoeuvre

20

(AM), dans laquelle la rotation dudit moteur de
manoeuvre (AM) induit la rotation de ladite ca-
me de commande (13, 150) en actionnant ledit
commutateur de commande (SW;, SW5) afin

gungsmotor (AM) gedreht wird, wodurch dem 5 de commander le basculement de ladite cuve
Wassertrog (116) erméglicht wird, sich nach de l'eau (24, 116) et sa remise en position ho-
unten zu neigen oder in die horizontale Stellung rizontal, et en arrétant ladite cuve de l'eau en
zurlckzusetzen. ces positions basculée et horizontale,
7. Eiserzeugungsmaschine nach Anspruch 3, 6 oder 170 caractérisée par :
5, wenn von Anspruch 3 abhangig, mit einer Leitung
(147), die so vorgesehen ist, daB sie horizontal von une deuxiéme came rotative (17, 151) reliée di-
dem Wassertrog (116) vorsteht, und einem Was- rectement audit moteur de manoeuvre (AM); et
sersammelabschnitt (119), der in dem Hauptkdrper un deuxiéme commutateur (SW5, SWy) dispo-
der Eiserzeugungsmaschine an einer Position un- 15 sé du cbté fixe en correspondance avec l'en-
terhalb des Neigungsumlaufes der Leitung (147) droit de ladite deuxiéme came (17, 151) afin
abgegrenzt ist; d'induire une manoeuvre selon un cycle fixe
worin die Leitung (147) so ausgelegt ist, daf sie ge- prédéterminé, a rotation continue dudit moteur
gen die Oberkante des Wassersammelabschnittes de manoeuvre (AM);
(119) stéBt, wenn der Wassertrog (116) nach unten 20 dans laquelle ladite deuxieme came (17, 151)
geneigt wird, wodurch der Wassertrog (116) in der et ledit deuxiéme commutateur (SW3;, SWy)
geneigten Stellung gehalten wird. sont disposés de facon a commander l'ouver-
ture d'un robinet d'eau (WV) pour remplir de
I'eau & frigorifier dans ladite chambre frigorifi-
Revendications 25 que (32, 129) au cours du mouvement de remi-
se de ladite cuve de l'eau (24, 116).
1. Machine génératrice de glace, comprenant :
2. Machine génératrice de glace selon la revendica-
un évaporateur (22, 131) relié & un systéme fri- tion 1, comprenant :
gorifiqgue comprenant un compresseur (CM) et 30
un condenseur (18, 111); une premiére came (13) étant ladite came de
une plaque de base frigorifique (34, 118) sur la- commande, ladite deuxiéme came (7) et une
quelle estformée, a sa face inférieure, une plu- troisime came (15) étant disposé en arrange-
ralité des doigts frigorifiques (36, 117), ledit ment coaxial & des écarts prédéterminés rela-
évaporateur (22, 131) étant disposé sur sa sur- 35 tivement a I'arbre tournant dudit moteur de ma-
face supérieure; noeuvre (AM); et
une cuve de l'eau (24, 116) supportée a pivoter un premier commutateur (SW,) étant ledit com-
afin de maintenir une position normalement ho- mutateur de commande, ledit deuxiéme com-
rizontale et comprenant une chambre frigorifi- mutateur (SW3) et un troisiéme commutateur
que (32, 129) définie & son intérieur a contenir 40 (SW,) disposés du cbté correspondant a l'en-
de l'eau a frigorifier, pour y immerger lesdits droit desdites premiére, deuxiéme et troisiéme
doigts frigorifiques (36, 117); cames (13, 15, 17) afin d'induire des manoeu-
ladite cuve de l'eau (24, 116) étant disposée a vres des cames selon un cycle fixe prédétermi-
basculer en bas aprés la congélation de I'eau né, a rotation continue dudit moteur de ma-
afin de former des glagons (70, 121) autour 45 noeuvre (AM);
desdits doigts frigorifiques (36, 117), et a étre dans laquelle ladite troisiéme came (15) et ledit
remise en la position horizontale aprés le dé- troisieme commutateur (SW,,) sont disposés
gagement desdits glagons (70, 121); de fagon & commander 'ouverture et la ferme-
un moteur de manoeuvre (AM) a basculer et re- ture d'un robinet de gaz chaud (HV) pour l'ali-
mettre ladite cuve de l'eau (24, 116) ; 50 mentation dudit évaporateur (22) en gaz chaud
une came de commande rotative (13, 150); et au cours de l'opération de dégagement des gla-
un commutateur de commande (SW;, SW;) cons.
disposé sur le cbté fixe en correspondance
avec l'endroit de ladite came de commande 3. Machine génératrice de glace selon la revendica-
(13, 1501) afin d'induire une manoeuvre selon 55 tion 1, comprenant :

un plateau-came (136) sur lequel sont formées
lesdites cames de commande (150) et ladite
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deuxidme came (151), qui est disposé sur l'ar-
bre tournant dudit moteur de manoeuvre (AM);
dans laquelle ledit commutateur de commande
(SW7) et ledit deuxiéme commutateur (SWg)
sont disposé du cété correspondant a I'endroit
de ladite came de commande (150) et ladite
deuxidme came (151) afin d'induire des ma-
noeuvres respectives des cames selon un cy-
cle fixe prédéterminé, a rotation continue dudit
moteur de manoeuvre (AM).

4. Machine génératrice de glace selon la revendica-

tion 1 ou 2, comprenant :

une plaque oscillante (44) disposé dans ladite
chambre frigorifique (32) de fagon & étre capa-
ble d'y basculer;

un moteur oscillant (RM) disposé a un endroit
en dehors de la cuve de l'eau (24), qui est dé-
placable en sens vertical,

un premier moyen de prise (62) prévu sur ledit
moteur oscillant (RM);

un deuxiéme moyen de prise (61) prévu sur la-
dite plaque oscillante (44), qui est capable
d'étre mis en prise dans ledit premier moyen de
prise (62);

dans laquelle le basculement de ladite cuve de
I'eau (24) est congu de fagon qu'il est lancé en
commandant ledit moteur de manoeuvre (AM)
aprés la détection de la terminaison compléte
de la formation de glace autour desdits doigts
frigorifiques (36) par l'actionnement dudit com-
mutateur détecteur (SW,), qui est commandé
par le déplacement dudit moteur oscillant (RM)
en une direction prédéterminée quand ladite
plaque oscillante (44) est portée en contact
avec lesdits glagons (70) formés autour desdits
doigts frigorifiques (36) au mouvement oscillant
de ladite plaque oscillante (44) par ledit moteur
oscillant (RM) via lesdits premier et deuxiéme
moyen de prise (62, 61) afin d'appliquer une
force antagoniste audit moteur oscillant (RM)
afin de commander ledit moteur de manoeuvre
(AM).

Machine génératrice de glace selon une quelcon-
que des revendications 1 a 4, dans laquelle la re-
mise de ladite cuve de l'eau (24) est lancée aprés
la détection, moyennant un commutateur thermo-
métallique (Th, Thy), de la terminaison compléte de
I'opération de dégagement des glacons.

Machine génératrice de glace selon la revendica-
tion 3, comprenant :

des tourillons (130) formés le long du cété lon-
gitudinal de ladite cuve de I'eau (116) en sens
orthogonal a sa direction de basculement et
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porté a pivoter sur le corps principal de la ma-
chine génératrice de glace;

un arbre de pivotement (133) porté a pivoter sur
le corps principal de la machine génératrice de
glace, a une de ses extrémités étant ajustée a
I'extrémité axiale dudit tourillon (130) de fagon
a étre pivoté de maniére intégrale avec la der-
niére; et

une tige de raccordement (137) ajustée a pivo-
ter & une de ses extrémités, de maniére lache,
sur une bosse (133c) et porté a pivoter a son
autre extrémité de fagon excentrique sur ledit
plateau-came (136);

dans laquelle ledit arbre de pivotement (133)
est tourné en sens horaire ou en sens inverse
horaire via ladite tige de raccordement (137) en
tournant ledit plateau-came (136) moyennant
ledit moteur de manoeuvre (AM), afin de per-
mettre le basculement de ladite cuve de l'eau
(116) en bas ou son remise en position horizon-
tale.

Machine génératrice de glace selon la revendica-
tion 3 et 6 ou 5 quand elle fait référence a la reven-
dication 3, comprenant un passage (147) disposé
de fagon a étre en saillie, en sens horizontal, de la-
dite cuve de I'eau (116), et un compartiment accu-
mulateur de I'eau (119) défini sur le corps principal
de la machine génératrice de glace a une position
au dessous du chemin de basculement dudit pas-
sage (147);

dans laquelle ledit passage (147) est congu de fa-
con & porter bien contre l'aréte supérieure dudit
compartiment collecteur de l'eau (119) quand ladite
cuve de I'eau (116) est basculée en bas, en main-
tenant ladite cuve de I'eau (116) en position bascu-
lée.
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