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10 Claims.

Our present invention relates generally to
refrigerators, and has particular reference to re-
frigerators of the household type in ‘which means

for freezing a series of ice cubes is customanly ‘

8 Dprovided.

It is a general object of our invention to pro-
vide an improved arrangement of parts whereby
the withdrawal of ice cubes if and when desired
is greatly facilitated. More particularly, it is an

10 object of our invention to provide a means ex-
teriorly controllable with respect to the refrigera-
tor as a whole for automatically bringing about
a delivery of ice cubes into an accessible position.

In accordance with our. invention, the person

16 desiring ice cubes is required to do nothing more
than to operate an exteriorly controllable mem-
ber, such as a plunger that is pushed or pulled
or a handle that is turned, as a result:of which

' g predetermined number of ice cubes:are auto-

20 matically released from the interior of ‘the re-

- frigerator and discharged or delivered to 4 posi-
tion where the person may have ready access
to them from the exterior of the refrigerator.

Certain phases of our invention permits its

26 use in a manner which may not be quite so en-
tirely automadtic.

Briefly, our invention contemplates the mount-
ing of a series of ice cube trays to permit suc-
cessive movement of the trays to a discharging

30 station, at which station means are provided for
controlling the release of ice cubes from the tray
‘that is brought to that station. Preferably, a
discharge chute is so arranged that it will re-
ceive the released cubes and transmit them to an

35 accessible position.

‘Our invention also contemplates the successive
advancement of the ice cube trays to a refllling
station, with means provided at that station for
introducing a new charge of water to-the empty

40 tray that moves to said station.

It is a particular feature of our mventlon to
provide a coordinated series of means for releas-
ing cubes at the discharging station, for ad-
vancing the trays, and for actuating the refilling

45 means at the refilling station, whereby the en-
tire operation may, if desired, be rendered almost
completely automatic, )

In the preferred embodiment herein illus-
trated and hereinafter to be:described, it is an-

50 other feature of our invention to provide a means
for automatically turning a tray upside down as
it approaches the discharging station, so that
the subsequent release of the ice cubes will per-
mit them to fall by gravity into the discharge

ss chute or other receptacle. The invention is so

(Cl. 62—168.5)

devised that as the tray advances from the dis-
charging station to the refilling station it is auto-
matically restored to upright position, so that it
will' be in readiness to receive & new charge of
water.

In accordance with our invention, none of the
series of trays is at any time completely empty,
the maximum capacity for ice cubes being thus

“made use of at all times. ’

Preferably, the discharging means comprises
an arrangement for applying heat to the tray at
the discharging station; and, preferably, this
heating means, as well as the refilling means, is
electrically controlled.

We achieve the foregoing obJects, and such
other objects as may hereinaffer appear or be
pointed out, in the manner illustratively ex-
emplified in the accompanying drawings
wherein—

Figure 1 is a front elevational view of a typical
refrigerator with which our present invention

«
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has been incorporated, this view being somewhat

diagrammatic;

Figure 2 is a side elevational view of the same;

Figure 3 is an enlarged cross-sectional view
taken substantially along the: line 3—3 of
Figure 1;

Figure 4 is a cross-sectional view taken sub-
stantially along the line §—4 of Figure 3;

Figure 5 is an enlarged cross-sectional view :

taken  substantially along the .line $—8 of
Figure 4;

Figure 6 is a view similar i:o Figure 4 on &
greatly enlarged scale;

Figure 7 is an enlarged fragmentary view of
the mechanism shown at the right in Figure 5;

Figure 8 is a cross-sectional view taken sub-
stantially along the line 8—8 of Fligure 7;

Figure 9 is a greatly enlarged view similar to
Figure 5, diagrammatically showing the elec-
trical controls and one step in the functioning
of the apparatus; and

Figure 10 iz a view similar to Figure 9, show-
ing the parts in the positions they assume dur-
ing - the completion of the functioning of the
apparatus,

The refrigerator 253 of Figures 1 and 2 may be
provided with the usual door 2f hinged as at 22.
Within the upper portion of the refrigerator,
preferably toward one side, is the ice cube ap-
paratus to which the present invention specifi-
caliy relates, this apparatus being designated gen-
‘erally -in Pigures 1 and 2 by the reference
numeral 23.

At any convenient accessible port.ion on the
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exterior of the refrigerator, preferably on the
front wall, as shown in Figures 1 and 2, we pro-
vide an exteriorly controllable member 2£ which
we have shown in the form of a button or knob

adapted to be pushed inwardly when the ap-.

paratus is to be caused to function. In a similar
accessible position, we provide an outlet 23 for

the ice cubes that are to be released from the.

apparatus 23 and delivered to the person desiring.
them. Preferably, a ‘manually controllable
member 26 is provided to facilitate the ultimate
dispenising of the ice cubes.

In the embodiment herein illustrated the ice
cube apparatus 23 is mounted within a suitable
closed chamber having the side and bettom walls
27, the top wall 28, the rear wall 23, and the
front wall 20. The front wall is annular in
shape, its inner circular edge joining the front
edge of a tubular wall member 31,

Rotatably mounted upon the tube 3i is a sup-
porting framework for the ice cube trays them-
selves. This frame work may consist of a for-
ward disc 32 having.the peripheral gear teeth
33, and the rearward disc 34, these discs being
interconnected by the longitudinal spacers 35.
The entire framework is suitably. mounted to
rotate freely around the tube 3!, and we have
illustratively shown ball or loller bearings 36
for accomplishing this purpose.

A series of ice cube trays extend in spaced
parallel relation between the discs 32 and 34 and,
preferably, each tray accommodates only a single
row of ice cubes. Thus, each tray is preferably
provided with a bottom wall 317, side walls 38,

.end walls 39, and fins or partitions 40 for freezing

the water in the form of separate tubes. The

trays are designated generally by the reference.

numerals 4, and the detailed description of the
tray shown at the upper portion of Figure 3 will
serve as an adequate description of all the trays.

Each tray is pivotally supported between the
guscs 32 and 34, and we have illustratively shown
journals 42 and 43 projecting forwardly and

rearwardly, respectively. Mounted on at least

one of these journals is a mutilated gear 4§. We
l_mave illustratively shown each of the forward
journals 42 carrying such a gear, and we have
also shown each of the rearward journals 43

carrying a similar gear 45. It will be noted that -

these gears are on the exterior of the discs 32
and 34, respectively.

Each tray also carries a pair of electrical con-
tacts 46, preferably projecting from the bottom
wall 31. As will be presently described, these con-

tacts are intended to provide for the passage of -

a heating current through the tray to heat the

. accommodated ice cubes and cause a release of
Where the tray is made of suitable

the cubes.
metal and is suitably insulated from its journals
or other supporting elements, the tray itself may
enter into the electrical heating circuit so that the
passage of current through the tray will cause it
to heat up due to its inherent resistance. If de-
sired, however, the contacts 46 may communicate
with any suitable type of heating wire or coil
mounted in association with the tray and in-
sulated from the tray for accomplishing the same
purpose;. For the sake of simplicity, we have
omitted the details of any such heating means,

since its arrarigement and function will be obvious"

from the description given,

The supporting framework carrying the trays
Is adapted to be rotated stepwise in the direction
of the arrow 47 of Figure 4, whereby the trays are
successively advanced to a discharging station

2,212 405

designated D and then to a refllling station desig-
nated R. At the discharging station, a discharge
chute 48 is provided, this chute being so con-
structed and arranged that it will receive all of
the ice cubes released from .the tray at the dis-
charging station. These cubes will fall. onto the
inclined bottom wall 48 of the chute, this wall
extending to and through the front wall 58 of
.the refrigerator (see Figure 5). At the extreme
‘outer end of the chute we prefer to provide a
hinged door 5! which is normally in the closed
position shown in full-lines in Figure 5, but which
is adapted to be swung into the dot-and-dash
position by inward movement of the control knob
26. A.compression spring 52 normally urges this
knob outwardly, but inward movement of the

knob presses a projection 53 against the tail por-.

tion 58 of the door to open the latter. The knoh
26 is mounted on a rod or plate 85 whose inner
end carries the wedge member 56 adapted to bear
upwardly against the movable portion 57 of the
chute 88. 'The portion 87 is pivoted, as at §8; and
when the wedge %6 moves this portion into the
dot-and-dash position of Figure 5, it elevates the
ice cube above it into the dot-and-dash position
of Figure 5, thereby impeding the advancement
of all the cubes arranged behind it. The cubes
in front of the portion 51, which we have illus-
tratively shown as being two in number, are,
however, free to slide out through the front of
the refrigerator when the knob 26 is pushed in-
wardly.

Thus, assuming that the 1ce cubes from one of
the trays have been released from the tray and
have advanced down the chute 48, the person
desiring the cubes will have a predetermined lim-
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ited number delivered to him by merely pressing -

inwardly upon the member 26. Obviously, when
this member is released, an additional limited

number of cubes will slide forwardly against the.

door 51, so that on the next manipulation of the
member 26 these additional cubes will be acces-
sible to the person desiring them.

Referring again to Figure 4, attention will now .

be directed to the fixed rack 59 carried by the front
wall 80 and arranged to be encountered by the
gears 44 as the trays are rotated in the direction
of the arrow 41. This interengagement of the
gears 84 with the rack 59 causes each tray, as it
approaches the discharging station, to be bodily.
rotated from its normal upright position to the
inverted or upside down position shown in dotted
lines in Figure 4 and shown in full lines in Figure
6. As the tray leaves the discharging station, the
release of the corresponding gear 48 from the
rack 59 causes the tray to return, by its own
‘weight, to the normal upright position, it being
‘understood that the trays are pivoted along an
axis disposed above their center of gravity.
Where gears 45 are arranged behind the rear
disc 34, as shown in Figure 3, a corresponding
rack would be secured to the rear wall 29. This
second rack is not shown in the drawings, but

‘is the counterpart of the rack 59, the use of two

racks and two sets of mutiluced gears serving
more efficiently to effect the desired rotation of
the individual trays.

As a result of the automatic rotation of each
tray into the upside down position, as it reaches
the discharging station, the ultimate release of

the ice cubes permits the latter to fall by gra.vity'

into the chute 48.
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Fixedly mounted on the tube 31 are electrical .

contacts which are engaged by the contacts 46
‘when the tra.y assumes its upside down position.
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One of these contacts is.shown in Figure 4 and in
Figure 6 and is designated by the reference nu-

meral 80. The other contact (not shown) is en- -

gaged by the rearward contact 46 of the tray.
The contacts 60 are arranged in an electrical cir-
cult which will presently be described, but the
mechanical details of this circuit are riot ilus-
trated in the drawings since the arrangement of
the contact 60 in proper insulated relation in any
desired electrical circuit is a matter wsll under-
stood by those skilled in the art. . -

Arranged at the refllling station is a solenoid
valve 61, normally closed, and adapted when
opened to permit the flow of water through the

conduit 62 (connected with eny suitable supply) .
~and through the outlet spout 63 into the tray

receptively positioned at the refilling station.
The rotation of the trays is effected by the
interengagement with the gear teeth 33 of a driv-
ing pinion 64. This pinion is suitably journaled in
a bearing 65 which prevents axial shifting of the
pinion. The latter is mountedin a special manner
upon & rod 66 which projects forwardly through
the front wall 50 of the refrigerator and ter-
minazes at its forward end in the control ‘mem-
ber 24. : . '
. Upon reference to Figures 7 and 8, it will be
observed that the inner end of the rod 66 is pro-
vided with a worm groove 87 and that the latter
Is permanently in engagement with a pin 68 car-
ried by a follower disc 69. This disc has an outer
surface 70 conforming to a spiral so that a shoul-
der 11 is provided. Adapted to engage with this
shoulder is a pin 72 mounted in the gear 64 and

under the action of a compression spring-13. -

As g result of this arrangement, movement of

; the rod 66 from the normal position of Figures 5
- and 10 to the inner position of PFigure 9-effects no

55

70

{

rotation of the gear 64, because the advancement
of the rod 66 moves the disc 69 in a counterclock-
wise direction (as viewed in Figure 8), whereby
the pin 72 merely rides upon the surface 716.
However; return movement of the rod 6§ from
the position of Pigure 9 to the normsl position
of Figure 5 moves the disc 69 in a clockwise direc-
tion (as viewed in Figure 8), as a result of which
the shoulder 711 bears against the pin 712 and
causes a clockwise rotation of the gear 64. This

in turn effects a corresponding degree of rotation

of the disc 32, and hence of the entire tray-
carrying framework. - v

The inward movement of the rod 88 takes
place against the action of a colled spring 714;
and the outward movement of the rod 86 (which
effects an advancement of the ice cube trays) is
caused to take place under the action of the
spring 74, . _ o )

Reference will now be had to Pigures 9 and 10
in which the electrical circuits are illustrated,
and in connection with which figures the opera-
tion of the device will hereinaffer be explained.

Lead wires 80 and 81 are connected to any

suitable source of current supply. Extending .

from the wire 80 is g connection 82 leading to a
fixed contact 83. This contact and a correspond-
ing fixed contact 84 serve as a pair of contacts
which are mutually insulated and. which are
brought ‘into electrical connection by -a bridging
member 88 carried by the control knob 24. “From

" the contact 84 a lead 86 extends to one of the

fixed contacts 60. From the other fixed contact

.60 a lead 81 extends to one terminal 88 of a
special electric motor 89 whose mode of opera-
tion will presently be described. .From the other

s 3

terminal 80 of this motor & lead 81 establishes

a connection with the supply lead 81.

The circuit just described contrels the heat-
ing of the tray at the discharging station.

A second circuit controls the operation of the
solenoid valve 61. This circuit can be traced as
follows. A lead 92 extends from the supply lead
80 to a fixed contact 93 arranged in cooperative
relation to a resilient movable contact 94.. A
lead 95 extends from the contact 94 to a contact
member 86, the latter serving with the adjacent
contact meraber 97 as a normally insulated pair
which may be brought into electrical connection

by means of a movable bridging member 98..

From the contact 97 a lead 99 extends to the
solenoid valve §!; and from the latter a lead 100
extends back to the supply lead 81.

10

15

Before describing the operation of the device,

we will point out that the rod 66 is provided
with the notch 1081 adapted to be engaged by the
latch 102, the latter being part of a lever 103
pivoted -at 104 and normally urged into the
Dosition of Figure 9 by the spring 185.. We also

~ draw attention to the fact that the rod 66 car-

ries a projection 106 positioned so as to bear

against the movable contact 34, as shown in-

Figure 10. )
The motor 89 is of the well known slow-mov-
ing type, commonly employed in oil burner in-
stallations and other similar pleces of elec-
trically controlled apparatus. Carried by the

motor shaft 107 is an arm 108! which carrles the

bridging' member 98 and which also carries a
pin 108. Under normal conditions, the arm 108
is in the position of Figure 9. When the motor
is energized, this arm travels slowly in a clock-

wise direction into subsiantially the position of -

Figure 10; and when the motor is deenergized;
the arm 108 returns slowly to the position of
Figure 9,

The trays diagrammatically shown in Figures

9 and 10 will be, for explanatory purposes, des-

ignated A, B, and C. . . .
The operation of the device is substantially

as follows. Under normal conditions, all of the

-lce’ cube trays, including the one which is in

upside down position at the discharging station, -

are filled with ice cubes that have heen formed
by virtue of the low temperatures in the .re-
frigerator. The knob 24 is normally in the posi-
tion of Figures 5 and 10, as 8 result of which the
heating circuit is normally broken by virtue of
the separation of the contacts 83 and 84. The
motor arm 108 is normally in the position of
Figure 9, as a result of which the solenoid valve
circuit is normally broken by virtue of the sepa-
ration of the contacts 96 and 97. i
Assuming now that a person desires to effect
an operation of the device to discharge a supply

of ice cubes from the refrigerator, all he has to .

do is to press the member 24 inwardly to the
position of Figure 9. As soon as this has been
done, the latch 102 engages within the notch
101 and holds the rod §6 in the position of
Figure 9. During the inward movement of the
rod 66, no rotative movement has been imparted
to the gear 84. However, the establishment of a
connection between the contacts 82 and 84 com-
pletes the electric circuit to the contacts 60, and
through the latter to the contacts 48, as a result
of which the tray B at the discharging station
is caused to be heated. ‘The resistances and the

‘amount of curreni are so chosen that this hest

is adequate within a relatively short period of

time to release the ice cubes from the tray B

H
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4
and to permit them to drop by gravity into the
chute 48, as hereinbefore described. The person
desiring the cubes is thereupon enabled to with-
draw them by pressing upon the member 26, as
hereinbefore described in connection with Fig-
ure 5. o
Notwithstanding the fact that the user per-

forms no other manual operations, the device is

automatically restored to normal condition -as
follows. . ‘

In the first place, it should be observed that
when the heating. circuit is completed the cir-
cuit through the motor 89 is also completed,

_thereby energizing the motor and causing the

arm (08 to move slowly from the position of
Figure 9 to the position of Figure 10.- During
this movement, the bridging member 98 estab-
lishes a connection between the contacts 97 and
86; but, as yet, the solenoid valve circuit re-
mains open because of the separation of the
contacts 93 and 94. '
However, as soon as the pin 109 bears against
the lever 103, as shown in Pigure 10, the latch
102 is withdrawn from the notch 01 and the
spring 14 thereupon becomes operative to re-
store the rod 66 to its normal position, as shown
in Pigure 10. This movement of the rod 66
effects a rotation of the gear 64, thereby ad-
vancing the tray C to the discharging station
previously occupied by the tray B, and ad-
vancing the now-empty tray B to the refilling
station as indicated in Figure 10. At thé same

- time, the tray A of Figure 9 is advanced one step

35
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_beyond the refilling station.

During the advancement of the tray C to the
discharging station, it is automatically turned
upside down; and during the advancement of
the empty tray B to the refilling station, it is
automatically turned right side up.

It will be observed that this advancement of
the trays does not take place until after the arm
108 ‘has moved from the position of Figure 9
to the position of Figure 10; and during this

“'period of time the heafing means has completed

its function of releasing the ice cubes from the
tray B. : . .

The return of the rod 66 to its normal position
fulfills' the: additional function of bringing the
contacts 94 and 93 together, as shown in Figure
10.. 'This serves automatically to establish the
electric. circuit of the solenoid valve 6i, which
becomes operative to introduce a new charge of
water into the tray B, as indicated in Figure 10.
This circuit is automatically broken affter a
predetermined time duration by virtue of the
fact that the arm 108 returns slowly to its nor-
mal position of Figure 9; and during the final
part of this return movement, the bridging mem-
ber 98 disconnects the contacts 96 and 97.

All the parts are thereupon restored to initial
condition. . ’

It will thus be seen that we have provided (a)
a heating means for heating the tray at the dis-
charging station to release the ice cubes from it;
(b) a means for automatically restoring the heat-

ing means to inoperative condition; (¢) a means

automatically operative upon the functioning of
said restoring. means for advancing the emptied
tray to the refilling station; (d) a means auto-
matically operative by said tray-advancing means

at the completion of its action for rendering the

refilling means operative; (e) a means for auto-
matically restoring the refilling means to inopera-~
tive condition; and (f) an exteriorly controllable

2,312,405

‘of the heating means.

means for initiating, at the outset, ‘the operation

Obviously, we do not intend to restrict our-
selves to the specific mechanical and electrical
expedients herein illustrated and described by
way of example. The trays might, for example,

be arranged other than in a circular relationship -

.and may conceivably be mounted so as to be ad-
vanced successively to a discharging station and

to a refilling station in some other way than that
illustratively exemplified by the gears 64 and 33.
The control member 24 may be of any other

10

suitable character; the motor 8§ may be replaced

by any other suitable contrivance for effecting
the desired.operations in the desired sequence.

Furthermore, any one or more of the opera-
tions herein described may be caused to take place
independently of others. It may, for example,

15"

be desirable to have one actuatihg member for -

energizing the heating means and an entirely
separate member for actuating the tray advance-

‘ment.. Or it may be desirable to effect the refill-

ing by independently controlled means; or to dis-
pense with the mechanical refilling of the tray.
Similarly, in accordance with certain phases
of our invention, it may not be necessary under
all circumstances to have the tray at the dis-

- charging station in an upside down position be-.

20

25

fore the heating means becomes operative; nor. -

is it absolutely essential that the emptied tray
be immediately refilled. C -

The sequence of operations may also be varied
to suit differing requirements. For example, it
may be désirable to advance the tray to the dis-
charging position just prior to the functioning
of the heating means, thus leaving the emptied
tray at the discharging station until another tray
is advanced to take its place. i :

In general, it will be understood that the mech-~

anisms and electrical circuits herein illustrated
and described are given merely by way of illus-
tration to demonstrate a preferred fully auto-

30
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matic mode of operation.” It is, therefore; in-

- tended that the detatls herein described and illus-

trated, and referred to in the appended claims,

45

be interpreted in an illustrative and not in a lim- -

iting sense. )
Having thus described our
trated its use, what we claim as new and desire

" to secure by Letters Patent is—

1, Tn a refrigerator, a series of ice cube trays,
means for mounting said trays for successive
movement so that each tray moves to a discharg-
ing station and then to a refilling station, and so
that after each movement there is a tray at the
discharging station and another tray at the re-
filling station, normally inoperative means at the

discharging station for heating the tray at said

invention and illus-

60

55

station to release the cubes therein, normally in- .

operative tray-advancing means, ' normally inop-
erative refilling means at the refilling station for

refilling the tray at said station, and exteriorly

controllable. means for rendering said normally
inoperative means operative in the order stated,
thereby effecting in succession a release of ice
cubes from the tray at the discharging position,
an advancement of the emptied tray to the refill-
ing station, and a refilling of said fray at the re-
filling station. :

9. In a refrigeraor, a series of ice cube trays,
means for mounting said trays for successive
movement so that each tray moves to a discharg-
ing station .and then to a refilling station, nor-
mally inoperative means for heating the tray at

60 .

65

the discharging station to release the cubes there- 75
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in, 4normally inoperative tray-advancing means,

normally inoperative refilling means at the refill-
ing station, exteriorly controllable means for ini-
tiating the -operation of said heating means,
means for restoring the heating means to inoper-
ative condition, means operative upon the func-
tioning of said restoring means for actuating said
tray-advancing means to advance the emptied
tray from the discharging station to the refilling

station, means operative by said tray-advancing:

- means at the completion of its action for render-

20
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ing the refilling means operative so as to refill
said tray, and means for restoring the refilling

means to inoperative condition. ;
" 3, In a refrigerator, the combination with the

elements set forth in claim 2, of means operable
as each tray approaches the discharging station
for turning the tray upside down, and for restor-
ing said tray to upright position as it leaves the
discharging station and approa,ches the refilling
station.

4. In a refrigerator :1 series of ice cube trays,
means for advancing them successively to- and
past a discharging station, means for normally
maintaining each tray in upright position, and

means operable upon each tray only at the dis-

charging station for turning and holding the tray
upside down to allow ice cubes to drop by grav-
ity from said tray.

5. Ina refrigerator, the combination set forth
in claim 4, in which said tray-advancing means
comprises a horizontal tube, and a tray-carrying
framework mounted on said tube for rotational
movement around the axis of said tube.

€. In a refrigerator, the combination set forth
in ciaim 4, in which said tray-advancing means

comprises a horizontal tube and a tray-carrylng '

framework mounted on said tube for rotational
movement afound the axis of sald tube, and said
framework comprises spaced annular discs, said
trays -being pivotally supported between said
discs,-

7. In a refrigerator, the combination with the
elements set forth in claim 4, of heating means
operable upon the-tray at the discharging station.

8. Ina refrigerator, the combination with the
elements set forth in claim 4, of heating means
operable upon the tray at the discharging station,
said means comprising a normally -open electric
circuit, and means operated by the tray during
its turning for closing said circuit.

-9. In a refrigerator, a series of ice cube trays,
means for advancing them successively to a dis-
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charging station and to g refllling station, means - ‘

for normally maintaining each tray in upright po-
sition, means operable upon each tray only at the

" discharging station for turning and holding the

tray upside down, and means at the refilling sta-
tion for introducing a charge of water to said
tray.

" 10. In a refrigerator, a series of ice cube trays
means. for advancing them successively to and
past a discharging station, means for releasing
the -cubes from the tray at sald station, a dis-
charge chute for receiving the released cubes and
transmitting them to an accessible position, a
normally closed door at the end of said chute,
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exteriorly controllable means. for opening said

door, and means operable by the door-opening
means for impeding the advancement of all but 3
predetermined number of ice cubes.

HOWARD J. ROSE,
BENSON ESCHENBACH,



