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1

This invention relates to an ice cube tray and

more particularly to an ice cube tray having
. an improved and simplified mechanical means
for securing the release of the ice cubes from the
tray.

The present invention is an improvement upon
the invention illustrated and described in my
copending application Serial No. 204,646, filed
April 27, 1938. In that application I illustrated
and described a novel metal ice cube tray having
a grid structure arranged therein formed of
relatively movable parts and having lever means
connected thereto for effecting relative move-
ment of the parts whereby the cubes would be
released from the tray and ejected from the
grid structure, thereby eliminating the necessity
of running water over the tray and grid struc-
ture in order that the cubes may be released
from the tray as is the case with the conven-
tional ice cube tray having a metallic receptacle
provided with a rigid grid structure arranged
therein. )

The principal object of the present invention
is to improve and simplify the construction dis-
closed in the above mentioned application by
reducing the number of parts necessary to pro-
vide a. relatively movable grid structure for
securing the release of the ice cubes from the
grid structure, whereby the cost of manufacture
will be materially diminished. ’

A further object is to provide a novel .grid
structure formed of relatively movable parts and
having a simplified leverage system connected
thereto for securing relative movement of the
parts to effect the release of the ice cubes from
the grid structure and tray.

The above and other objects of the invention
will become apparent during the course of the
following description.

In the drawing I have shown one embodiment
of the invention. In this showing,

Figure 1 is a perspective view showing a tray
having the grid structure arranged therein.

Figure 2 is a central vertical longitudinal sec.
tional view showing the grid structure in cube
releasing position, parts being shown in eleva-
tion, . : ‘ :

Figure 3 is a horizontal sectional view taken
along the line 3—3 of Figure 1,

Figure 4 is a transverse vertical sectional
view taken substantially on line 4—4 of Figure 1,

Figure 5 is a perspective view of a transverse
grid plate, and

Pigure 6 is a perspective view of a longitudinal
grid plate.
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Referring to the drawing the numeral 10 desig-
nates a conventional ice cube tray having a bot-
tom {{, end walls #2 and side walls 13, the end
walls preferably diverging upwardly, as shown.
The ice tray forms no part of the present inven-
tion per se and may be of any desired form.

A grid structure is arranged within the ftray
and comprises g plurality of transverse plates 14

-and a plurality of longitudinal plates 15. Each

of the transverse plates 14 is provided with an
opening 16 substantially centrally spaced from
the edges of the tray for a purpose to be de-
scribed.

The longitudinal plates 15 are arranged in
overlapping relationship (Figure 3) and are piv-
otally connected together for relative movement
with respect to each other. Each longitudinal
plate 18 is provided with an integral reduced ex-
tension 17 on each vertical edge 18 thereof to
provide means by which the longitudinal plates
15 may be connected together. The extensions 17
aid in securing the release of the cubes in a man-
ner to be described. ,

The body of each plate 15 is drilled as at 19 for
the reception of a pivot pin 20. Likewise, each
plate has one arm 11, designated as 11’, drilled as
at 21 for the reception of a pivot pin 20, The
pins 20 thus serve to pivotally connect the longi-
tudinal plates 15 for relative movement with re-
spect to each other. The drilled openings {9 and
21 are so positioned that the vertical edges 18 of
each adjacent longitudinal plate 15 will be spaced
from each other a distance slightly more than the
thickness of one of the transverse plates 14.

As best shown in Figure 3, the extensions 1
and 1T’ of each longitudinal plate {5 are ar-
ranged in overlapping relationship with respect
to the next adjacent longitudinal plates 15. The
plates I§ being pivotally connected to each other,
the extensions 11 and {1’ will be slidable over the
surfaces of the next adjacent longitudinal plates
15 upon relative pivotal movement of the plates
15. The arrangement of the plates, and par-
ticularly the openings 21 in the extensions 17/,
provide an arrangement whereby each plate 15
will be connected to the next adjacent plate (5
by a single pivot 20 thereby providing a con-
tinuous chain of longitudinal plates {5 wherein
each plate 15 constitutes a link of the chain. It
will be noted that only the extensions 11’ are
provided with openings 21 for the reception of
the pivot pin 20 and that no openings are pro-
vided in the extensions 11. It is desirable that
the pivotal connection be made through similarly
positioned extensions and obviously this connec-
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tion could be as readily made with the extensions
11 instead of with the extensions 7', .
The extensions (7 and 1T’ extend through the
openings 16 provided in the transverse plates {4.
This arrangement of the extensions (7 and 71’
permits the sliding engagement of the extensions
of each plate with the adjacent longitudinal plates
i5 and also permits the adjacent vertical edges
18 of adjacent plates 5 to hold the respective
transverse plates 14 in proper relative positions.
The opening {6 in each transverse plate 14 is
slightly larger than the combined thickness of

an arm {7 and an arm {17’ whereby some rela-.

tive movement of the transverse plates {4 will
be permitted with respect to the longitudinal
plates 5.
opening {6 will not prevent the edges 22 'of the
openings {6 from serving the purpose of retaining
the plates 14 and {5 in substantially upright po-
sitions when the parts are in the relative posi-
tions shown in Figure 1. ‘

The above arrangement will provide an arm
11 or 17’ on every vertical edge I8 of each longi-
tudinal plate 15. Since the edges {8 space the
transverse plates 14 from each other thereby pro-
viding adjacent compartments, each plate 15 will
have an arm {7 or |7’ extending into the next
adjacent compartment. The overlapping rela-
tionship of the plates 15 will result in each sur-
face of each plate having only one arm, either
17 or 17’, slidable thereover.

Each of the transverse plates {4 has a prefer-
ably integral member 23 centrally of the top
thereof. Each member: 23 is provided with de-

. pending lugs 24 spaced apart a distance substan-

tially: equal to the thickness of the longitudinal

plates 15. The lugs 24 are engageable with the
sides of the longitudinal plates {5 adjacent the
top thereof and serve to prevent movement of the
transverse plates 14 from a position substantially
. at right angles to the longitudinal plates #85.
The lugs 24 also cooperate with the edges 22 of
the opening 16 in holding the longitudinal plates
15 in an upright position. The construction de-
scribed provides a grid structure wherein the
longitudinal plates {5 are relatively movable with
respect to each other and with respect to the
transverse plates 14.

A lever 25 is provided for effecting relative
movement .of the elements of the grid structure
to secure the release of ice cubes positioned in the
various compartments thereof. The lever 25 is
connected to an end longitudinal plate i5 by a
"~ pivot 26. A connecting member 27 is connected
to the other end longitudinal plate 15 by a pivot
28. The other end of the connecting member 27
is pivotally connected to the lever 25 by a pivot
29. The pivot 29 is located adjacent the pivot
26 and the distance between the pivots 26 and 29
plus the length of the connected member 27 is
substantially equal to the distance between the
pivots 26 and 28 when the grid structure occu-
pies its normal position in the receptacle 10.

The operation of the device is as follows:

The tray is filled with water to the proper
level, slightly below the upper edge of the tray,
and the tray is placed in the refrigerator with
the lever 25 lying flat against the member 27.
After the water has frozen into pieces defined
by the pockets in the tray and it is desired to
release the cubes, the iray is removed from the
refrigerator and preferably placed on a suitable
supporting surface. The free end of the ‘lever
25 is then lifted so as to turn it about its pivot;
26. ‘This will result in the pivot 29 being caused

However, this play provided by the
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"to move in an arc about the pivot 26 to raise that

end of the member 21 which is connected to the
pivot 29. Since the other end of the member
27 is connected to the pivot 28 and the pivot
29 is moving in an arc about the pivot 26, it
will be apparent that upward movement of the
lever 25 will cause relative movement of the pivots
26 and 28 toward each other.

Initial substantial movement of the lever 25
will cause relatively slight movement of the pivots.
26 and 28 toward each other whereby a high

leverage ratio will be obtained in the initial op-

eration of the device. However, toward the end
of the movement of the lever 25 to the position
shown in Figure 2, the member 271 will approach
a position wherein it is tangential to the circle
described by the movement of the pivot 29 about
the pivot 26 and a given movement of the lever
25 will result in a proportionately greater move-
ment of the pivots 26 and 28 toward each other
than results from initial movement of the lever
25. The pivot 26 acting as a fulcrum for the
lever 25, it will be apparent that the leverage
ratio provided by the system will decrease as the
lever 25 approaches the position shown in Fig-
ure 2. ’ :

Initial movement of the lever 25, although
causing slicht movement of the pivots 26 and
28 toward each other, will serve to. break the
cubes loose from the recertacle 10. From the
beginning of such movement, it will be apparent
that the longitudinal plates (5 will have a piv-
otal movement with respect to each other. It
is this movement in connection with the action
exerted by the extensions I7 and 17’ that results
in the release of the cubes from the grid struc-
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The pivotal movement of the longitudinal plates
{5 with respect to each other effects a sliding
movement of each extension 17 and 71’ over the
adjacent surface of a longitudinal plate 15 which
will cause the cubes of ice to be released from
their bond with the longitudinal plates {5. The
positions which the extensions 1T and 11’ occupy
with respect to the adjacent longitudinal plates
i5 at the releasing position is clearly shown in
Figure 2. The sliding movement of the exten-
sions 1T and {1’ will result in a slight relative
movement of the extensions with respect to the
cubes of ice, which slight movement will be suf-
ficient to break the bond between the cubes of -
ice and the extensions {Tand 17",

It will be apparent that the pivotal movement
of the longitudinal plates 15 with respect to each
other results in the extensions (7 and {1’ mov-
ing downwardly with respect to the longitudinal
plates 15 against which the extensions are slid-
able. This motion imparts an ejecting action to
the cubes to release them from the grid structure,
The distance between each adjacent pair of pivots
20 is fixed, and when the- operations referred to
take place, the portions of adjacent edges I8 at
the tops of the plates 5 will move toward each

-other, while the portions of adjacent edges 18

below the pivots 20 will move apart. The upper
ends of each adjacent pair of edges 18 will move
toward engagement with the upper edge of the
adjacent transverse plate 14 thus causing the
lower edge of the latter to assume a position sub-
stantially bisecting the angle between the ad-
Jacent edges 18 of the adjacent plates (5. In
addition, the lower edges of adjacent plates 14
will be spread apart a distance slightly greater
than when the grid structure is in its normal
position within the receptacle 10. This spread-
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“ing action of the bottom portions of the plates
14 also aids in releasing the cubes from the grid
structure.

It will be apparent that I have provided a sim-
plified grid structure composed of relatively mov-
able parts with means for causing relative move-
ment of the parts to release the ice cubes from
the grid structure. The number of parts neces-
sary to produce this action have been reduced
to a minimum without any sacrifice of efficiency

whereby the cost of production has been mate-’

rially reduced.

It will be noted that all of the longitudinal
plates except the end plates are duplicates/ of
each other and each is made of a single plece
of material, thus eliminating the necessity for
securing to the plates separate members corre-
sponding to the extensions {T and (7", By em-
bploying the structure of the plates {5 and ar-
ranging the plates in overlapping relationship,
each face of each of the plates (5 is Jjprovided
with a member movable thereover to break the
adjacent pertion of an ice cube loose pherefrom

It also will be noted that the transverse plates
14 are duplicates of each other and each is formed
of a single piece of material. By providing the
overhanging portions 23 and lugs 24 each plate
14 is provided with a point of engagement with
an adjacent plate 15 spaced from/'the plane of
the plate 14, thus preventing the la}tter from par-
taking of excessive relative movement with re-
spect to the plate 15. It also w1ll be noted that
each plate (4 is provided with a slot 16 to re-
ceive one each of the extensions 171 and i1’, the
slot 16 being substantially less than one- half the
height of the plate 14 and being complately sur-
rounded by the metal of the plate. According'y
the plates 14 are not materially weakened by the
provision of the openings 16. These orenings,
and the structure of the plates 15, permits the
elements of the device to be very quickly and eas-
ily assemb]ed.

Attention is invited to the fact that the means
for effecting turning movement of the longitu-
dinal plates need be connected only to the re~
mote or end plates 15. In this connection, it will
be noted that the turning movement of each ad-
jacent pair of plates 15 is limited by engagement
of the upper ends c¢f the adjacent edges of such
plates against opposite faces of the correspond-
ing transverse plate 14 above the opening (6
therein. Accordingly, swinging movement of the
lever 25 will first cause turning movement of the
two end plates 15 with respect to the two adja-
cent plates, whereupon the turning movement
between the plates 15 referred to will be limited
and further movement of the lever 25 will effect
turning movement between the second and third
plates 15 from each end, etc. Accordingly a sim-
ple lever means may be employed to provide a
positive action moving the pivots 26 and 28 to-
ward each other in order to release all of the
cubes from the tray.

It will be understood that the form of the in-
vention herewith shown and described is to be
taken as a preferred example of the same and
that various changes in the shape, size and ar-
rangement of parts may be resorted to without
departing from the spirit of the invention or the
scope of the subjoined claims.

I claim:

1. An ice cube tray comprising a receptacle, a
grid structure arranged in said receptacle com-
prising a plurality of transverse sections and a
plurality of respectively relatively rigid longi-
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6

tudinal sections connected for relative movement
with respect to each other, and lever means for
effecting relative movement of said longitudinal
sections comprising & member pivotally con-
nected directly to said grid structure adjacent
one end thereof, a second member pivotally con-
nected at one end directly to said grid structure
adjacent the other end thereof, said second
member being shorter than the over-all length of
sald grid structure and pivotally connected at its
other end to said first member,

2. An ice cube tray comprising a receptacle, a
grid structure arranged in said receptacle com-
prising a plurality of transverse sections and a
plurality of respectively relatively rigid longi-
tudinal sections connected for relative movement
with respect to each other, and lever means for
effecting relative movement of said longitudinal
sections comprising -a pivot carried by one end of
said grid structure, a second pivot carried by the
other end of said grid structure, a member directly
connected at one end to said first pivot, and a
second member directly connected at one end to
said second pivot, said second member having a
pivotal connection at its other end with said first
mentioned member, said first mentioned pivot
providing a fulcrum for said first mentioned
member.

3. An ice cube tray comprising a receptacle, s
grid structure arranged in said receptacle com-
prising a plurality of transverse sections and a
plurality of respectively relatively rigid longi-
tudinal sections connected for relative movement
with respect to each other, and lever means for
effecting relative movement of said longitudinal
sections comprising a first pivot carried by one
end of said grid structure, a second pivot carried
by the other'end of said grid structure, a first
member directly connected at one end to said
first pivot, a third pivot on said first member,
and a second member directly pivotally con-
nected at its respective ends to said second and
third pivots, the length of said second member
plus the distance between said first and third
pivots being approximately equal to the distance
between said first and second pivots when said
three pivots are substantially in alinement.

4. An ice cube tray comprising a receptacle, a
grid structure for said receptacle comprising a
plurality of transverse plates each provided with
an opening, a plurality of longitudinal plates
each provided with a projection lying in the
vertical plane thereof and extending from each
vertical edge thereof through one of said open-
ings, pivot means connecting one projection of
each longitudinal plate with the next adjacent
longitudinal plate whereby said longitudinal
plates are mounted to turn with respect to said
pivot means and whereby each projection will
move over one face of one of said longitudinal
plates to loosen an ice cube therefrom, each
transverse plate being provided with means
spaced from the plane thereof and engageable
with an adjacent longitudinal plate to limit a
predetermined relative movement of said trans-
verse plates with respect to said longltudmal
plates.

5. An ice cube tray comprising a receptacle, a
grid structure for said receptacle comprising a
plurality of transverse plates each provided with
an opening, a plurality of longitudinal plates
each provided with a projection lying in the ver-
tical plane thereof and extending from each ver-
tical edge thereof through one of said openings,
pivot means connecting one projection of each




92,416,934

longitudinal plate with the next adjacent lon-
gitudinal plate whereby said longitudinal plates
are mounted to turn with respect to said pivot
means and whereby each projection will move
over one face of one of sald longitudinal plates to
loosen an ice cube therefrom, each transverse
plate being provided at its upper edge with a
member fixed with respect thereto and extend-
ing horizontally therefrom and terminating in a
pair of depending lugs engageable with opposite
sides of the adjacent longitudinal plate.

6. An ice cube tray comprising a receptacle,
a grid structure for said receptacle comprising a
plurality of transverse plates each provided with
an opening, a plurality of longitudinal plates each
of certain of which is provided with a projection
lying in the vertical plane thereof and extend-
ing from éach vertical edge thereof through one
of said openings, pivot means connecting one
projection of each longitudinal plate with the
next adjacent longitudinal plate whereby said
longitudinal plates are mounted to turn with re-
spect to sald pivot means and whereby each
projection will move over one face of one of said
longitudinal plates to loosen an ice cube there-
from, and operating means for effecting turning
movement of said longitudinal plates comprising
a lever pivoted at one end to the longitudinal
plate at one end of said grid structure, and a rod
having one end pivoted to the longitudinal plate

at the other end of said grid structure, the other.

end of said rod being pivoted to said lever at a
point spaced from the pivot thereof.

7. A grid structure for an ice cube tray com-
prising a longitudinal grid unit formed of a plu-
rality of longitudinal plates arranged in over-
lapping relatioriship, means pivotally connecting
said plates to each other whereby said plates
are adapted to swing substantially in their own
planes and whereby overlapping portions of said
plates move with relation to each other to loosen
ice adhering thereto, and a plurality of trans-
verse elements spaced from each other and car-
ried by said longitudinal plates, each transverse
plate having a member rigid therewith and ex-
tending from the plane thereof for engagement
with said longitudinal unit to limit relative move-
ment of each transverse plate with respect to said
longitudinal unit.

. 8. An ice cube tray comprising a receptacle, a
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grid structure for said receptacle comprising
longitudinal and transverse plates defining &
plurality of compartments in said receptacle, cer-
tain of said longitudinal plates each having a
projection in the plane thereof extending into
an adjacent compartment, said longitudinal
plates being pivotally connected to each other
for relative turning movement whereby -each
projection will be movable over one face of one of
sald longitudinal plates to loosen an ice cube
therefrom, a lever pivotally connected at one end
to one of the end longitudinal plates, and a rod
having one end pivotally. connected to the other
end longitudinal plate, said rod having its -other
end pivotally connected to said lever at a point
relatively slightly spaced from the pivot thereof.
9. A grid structure for an ice cube tray com-
prising a plurality of spaced transverse plates
each having an opening therethrough, a plurality
of longitudinal plates each having a body porticn
arranged in one of the spaces between said trans-
verse plates, certain of said longitudinal plates

" each having a projection in the plane thereof
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extending from its vertical edge through the
opening of an adjacent transverse plate to lie in
overlapping relationship with the body portion
of an adjacent longitudinal plate, and means piv-
otally connecting one projection of each of said
certain plates to the longitudinal plate which
it overlies whereby said-longitudinal plates are
adapted to swing with respect to each other to
move said projections over the longitudinal plates
which they overlie to loosen ice adhering there-
to, certain of said transverse plates each being
provided at its upper edge with a horizontal ex-
tension terminating in depending lugs engage-
able with the upper edge portion of an adjacent
longitudinal plate to limit relative movement be-
tween said transverse and longitudinal plates.

- LOGAN L. MALLARD.
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