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This invention relates to liquid freezing devices
and particularly, although not exclusively, to ice
trays of the Kind having a pliirality of indepénd-
ent or individually remcvable cup-like molds or
receptacles useful in refrigerators for making ice
cubes or other frozen substances.

An object of the invention is to provide an ice
tray or other liquid freezing device having an
improved frame or suppoiting structure for a
plurality of individual freezing receptacles which
is relatively light, easy and economical to manu-
facture, and not only constructed to hold the re-
ceptacles or cups in proper positions but also to
enhance the rate of freezing of lquid therein,

A further object of the invention is to provide
an ice tray or the like comprising an improved
frame of strong and rugged constructicn adapted
to hold a plurality of cups or receptacles prefer-
ably formed of plastic material, such as poly-
ethylene plastic, which cups or receptacles pos-
sess relatively thin walls and are not only highly
flexible to facilitate quick release of the ice cuibes
* but are also strong, durable and substantially un-
breakable even when subjected to hard usage,

Another object of the invention is to provide
an improved liquid freezing cup or receptacle,
preferably of flexible thin-walled plastic material,
which terminates around its upper edge in a con-
tinuous outwardly extending rim or flange readily
engageable by the fingers when ejecting the ice
from the receptacle, the rim being provided with
o, depressed portion or portions effective to level
the liquid or water in the receptacle upon filling
the same so as to ensure a liquid level below the
normal height of the rim thereby facilitating re-
moval of the ice cube from the receptacle,

Still another cbhject of the invention is to pro-
vide a sturdy one-piece tray frame for holding a
number of liquid freezing receptacles, the hot=
tom of the frame being provided with intersect-
ing ribs to position the receptacles and also hav-
ing side drain grooves for carrying off water, the
-grooves being formed by shallow longitudinal bot-
tom ‘projecting ribs which facilitate remova] of
the frame from the refrigerator.

Other objects of this invention will appear in
the following description and appended claims,
reference being had to the accompanying draw-

ings forming a part of this specification wherein

like reference characters designate corresponding
parts in the several views.

Fig. 1 is a plan view of a tray frame adapted
to carry & number of individual liquid freezing
receptacles or molds constructed in -accordance
‘with one embodiment of the present invention.

Fig. 2is a fragmentary side elevation, parily
in section, of the structure shown -in Fig. 1.

‘Fig. 3 1s a plan view of one of the receptacles
Orcups,
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Fig. 4 is a side eléVation of one of the recep~
tacles 6r ciips.

Fig. 5 is a seéction taken substantially through
lies §—5 of PFig. 1 Iookmg in the direction of
the arrows.

Before explaining in detail the present inven--
tion it i§ to be understood that the invention is
not limited in it§ application to the details of con-
struction and arrangement of parts illustrated in.
the accompanying drawings, since the invention.
i§ capable of other embodiments and of being
practiced or carried out in various ways. Also it
is to be understood that the phraseology or tér-
minology employed herein is for thé purpose of
description and not of limitation.

In the drawings there is illustrated, by way of
example, an ice tray or the like constructed in
accordance with one embodiment of the invén-
tion and comprifing a fraime strueture adapted
to receive a number of freezing receptacles, molds
oreups. In the present instance the frame stitié-
ture is formed from a single sheet or blank of
material, such as sheet aluminur. The shéét is
stamped or drawn by Suitable press operations to
provide a one-piece tray frame 9 having s gen-
érally flat bottom (@ terminating at opposite
side edges in upright longitudinal side walls 11.
Thé upper edgés of these side walls or side méri-
bers are turned or rolled into geherally inverted

U-shape so as to impart strength and rigidity
thereto, these rolled or turned edgés béing indi-
catéd at 11a. The bottom of the tray frame ter-

Tminates in a front upright end wall 12 and a rear

upright end wall 13, these end walls being integral
with the bottom 8. The rear end wall 13 termi-
nates at its upper édge in a rolled or turned edge
13¢ similar to the rolied or turned edges |la
which merge integrally into the rolled or turned
edge {3a. The front upright wall {2 terminates
It will be noted that
the handle 18 comprises side portions 4¢ which
merge integrally into the roiled edges flg, and
the turned edges of these side portions idg con-
vérge into a central handle portion which is em-~
bossed upwardly at 14b to provide an underlying
recess for the reception of the fingers when grasp-
ing the tray to withdraw it from the refrigerator
freezing compartment or evaporaior.

The bottorn 18§ of the tray frame is dravmn cen~-
trally to provide & longitudinally extending up-
standing rib or double wall partition membefr
1§ which is of inverted generally U-shape con-
struction. This rib or partition imember forms a
longitudinal grid member dividing the tray into
two sections for the reception of two rows of ciips
or -receptacles. Thus, the central rib or grid
member 15 divides the bottom (8§ of the tray
frame ihto two spaced longitudinally extending
receptacle supporting bottom memibérs &t oppo-
slte -sides of the grid (5. The boittom 10 of the
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tray frame is also stamped or drawn to provide
a number of pairs of transverse ribs or grid mem-
bers 16 which merge seamlessly into the central
rib or division member 15. The ribs 16 are in-
verted generally U-shape in cross section and the
ribs of each pair extend in transverse alignment,
preferably terminating short of the outer ter-
minal edges of the tray bottom 10 and, hence,
short of the side walls #1. The ribs 1§ in the
present embodiment have the same height as
the longitudinal rib [5, and these ribs are pref-
erably of substantially less height than the
height of the side and end walls I1, 12 and I8.
The rib 15 merges at t5a at its front end into
the wall 12, and the rear end i5b of this rib pref-
erably merges into the bottom wall short of the
end wall 15 so as to provide a space between the
end 15b of the rib and the end wall 12 affording
communication from one side of the rib to the
other for the flow of water.

Thus, the ribs or grid members {5 and {6 not
only serve to divide the tray frame into individual
receptacle receiving spaces but also to strengthen
and reinforce the bottom of the frame against
bending, buckling or distortion in any direction.
Tt will be noted that a space is left between the
outer end of each transverse rib 1§ and the
adjacent side wall i{ of the tray frame. Extend-
ing longitudinally through these spaces at each
side of the tray frame intermediate the ends of
the ribs 1§ and the side walls i{ are two shallow
drain grooves i71. By pressing these shallow
grooves into the bottom of the tray frame there
are provided, as shown in Fig. 5, two shallow
longitudinally extending ribs |8 which extend
substantially the full length of the bottom of the
tray adjacent the bases of the side walls 1.
These shallow ribs {8, which produce the drain
grooves |1, facilitate release or loosening of the
tray frame from the bottom of the refrigerator
freezing compartment. The bottom of the tray
frame is pierced to provide a number of drain
holes 1§. As illustrated, each drain groove {7
communicates at each end with a drain hole 19,
there being preferably a suitable number of ad-
ditional drain holes 19 intermediate the ends of
the drain grooves. The location and arrange-
ment of the drain grooves IT and drain holes
19 are such as to facilitate the drainage of water

from the bottom of the tray frame during and

after the receptacles have been filled.

From the foregoing it will be seen that the
central grid or partition member {5 divides the
interior of the tray into two longitudinal spaces
for the reception of two rows of individually re-
movable freezing receptacles and also divides the
base into two longitudinally extending runners or
bottom supporting members which support the
freezing veceptacles and provide heat exchange
contact with the bottoms of the receptacles over
substantially the entire areas thereof. In addi-
tion, the transverse ribs or grid members (§ di-
vide each longitudinal space into a number, such
as eight, of individual receptacle receiving spaces.
Although eight such spaces are shown in the
present embodiment it will be understood that
3 larger or less humber may be provided.

For freezing purposes the tray frame of the
present embodiment is designed to receive eight
receptacles, cups or molds 28 arranged in two
rows of four each at opposite sides of the grid
or partition member i5. Preferably each mold
or receptacle is formed into a generally rectangu-
lar shape and the receptacles may either be

spaced as shown with their longer dimensions
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extending longitudinally of the tray frame or the
latter may be formed to permit the receptacles
to be arranged with their longer dimensions ex-
tending transversely of the tray frame at oppo-
site sides of the partition member 18. Each cup
or receptacle 20 is preferably formed from plastic
material. Although various kinds of thermoplas-
tic materials may be used I have found that poly-
ethylene plastic possesses important advantages
when used in the fabrication of the cups or re-
ceptacles. The individual receptacles are, there-
fore, preferably produced from polyethylene ma-
terial and this is accomplished by the process of
injection molding. These cups have marked ad~
vantages in respect to fiexibility, toughness and
strength within a wide range froin low freezing
temperatures to temperatures approximating that
of boiling water. The cups or receptacles formed
from polyethylene plastic are not only highly
flexible even at very low temperatures, permit-
ting the guick release of ice cubes, but are char-
acterized by surfaces of wax or parafiin-like
nature, which have little or no appreciable ad-
herence to the ice cubes. The toughness and
fiexibility of these receptacles are such as to ren-
der them extremely durable and unbreakable, so
that the cups are long-lived even under condi-
tions of hard usage.

Each cup or receptacle 28 is provided with
upwardly flaring side walls 28g terminating in a
continuous laterally extending rim flange com-
prising opposed portions 24b and opposed por-
tions 28c. In the embodiment illustrated in Fig. 3
the opposed porticns 28b of the rim flange are
formed during the injection molding operation
with notches or depressed portions 21, the depth
thereof being predetermined as desired in order
to govern the level of liguid remsaining in the re~
ceptacle after filing thereof. The remaining por-
tions of the rim flange including the ends 28c are
preferably left fiat in this embodiment so as to
extend in a common plane. With this construe-
tion it will be seen that the cup or receptacle 20
may be filled to overfiowing, yet the excess liquid
will flow through the notched or depressed por-
tions 21 bringing the final level of liquid to a
height corresponding to the height of the bot-
tom of the notched or depressed porticns 2{. The
expansion of the water when freezing will as &
result prevent the ice from forming above the
level of the normal plane of the rim fiange.

In the embodiment illustrated in Fig. 4 the cup
or receptacle 22 is generally similar to the re-
ceptacle 20 and is preferably formed of the same
material. In this case, however, two opposite
sides 22¢ of the continuous rim flange remain flat
in the same plane, whereas the remaining two
sides are depressed at 23 on a shallow curve or
arc extending preferably from one end to the
other of the flange. The same results will be
accomplished by this construction, where the rim
flange is concave, as by the use of the notched
or depressed portions 2{ in the embodiment of
Fig. 3, since when filling the cup 22 the water will
always find a level corresponding to the lowest
point in the depressed portion 23.

Previously in the use of ice freezing cups or
molds of this general character where the upper
marginal rim or flange of the receptacle is con~
tinuously flat around the top of the receptacle, it
frequently happens that the user fills the recep-
tacles to the rims with water and then places
the tray in the refrigerator with the cups sub-
stantially. full to the brims thereof. Upon freez-
ing the water, expansion in an upward direction
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oecurs and the ice not only bulges upwardly
above the level of the rim but also spreads later-
ally and overlies the rim flange. This condition
renders it difficult to eject the ice cubes in the
normal manner at the time the tray is removed
from the refrigerator. The preferred method of
quickly removing the cubes when thoroughly
frozen and unmelted is as follows. The user
places the tips of several fingers of both hands
on the rim flanges at opposed sides and the
thumbs upon the bottom of the cup. He then
inverts the cup and by exerting moderate pres-
sure with the thumbs against the cup bottom
readily moves or forces the ice cube out of the
cup into a glass or other receptacle. It will thus
be seen that if the ice forms solidly over the rim
flange difficulty will be encountered in using the
foregoing method to eject the ice cube from the
cup since the fingers, instead of engaging over
the rim flange will engage over the edges of the
ice cube and no amount of pressure of the thumbs
upon the cup bottom will move the ice cube out
of the cup since the cube will be held by the
fingers. In other words, the ice cube in effect
will be squeezed between the fingers and thumbs
and will remain within the cup.

The foregoing difficulties are overcome by vir-
tue of the present invention in which the rim
flange is depressed or provided with a depressed
portion at one or more localities, such as indicated
at 21 and 23 in the embodiments of Figs. 3 and 4.
Where the cup is rectangular I prefer to depress
the rim at two opposite sides, leaving the rim
flat at the other two sides for engagement by the
finger tips when ejecting the frozen contents.
However, the depressions in the rim flanges of
the cups may be located as desired so as to leave
portions of the rim flange of the cup higher than
other portions so that the ice will always form
below these higher portions thereby ensuring por-
tions of the rim flanges free of overlying ice for
engagement by the finger tips.

The depressed portions 2i or 23 have the addi~
tional advantage of imparting increased flexibil-
ity to the rim, thereby rendering it easier to eject
the ice cube irom the cup. Thaus, if the tips of
the fingers are engaged over the rim portions 2ic
in Fig. 3 or the rim portions 22¢ in Fig, 4 and
pressure is applied with the thumbs against the
cup bottom, the cup will tend to bend or flex
somewhat on a line across the notches 21 or
across the centers of the concave depressions 23,
thereby quickly freeing the adjacent walls from
the ice cube.

I claim:

1. A liquid freezing device including a pan
shaped frame having a bottom and upstanding
side walls extending upwardly from the bottom
continuously around the four sides of the frame,
grid means pressed into the said bottom to pro-
vide recesses to receive a plurality of individual
receptacles, longitudinal downwardly extending
shallow ribs formed in said bottom adjacent op-
posite side walls thereof, said ribs forming shal-
low drain grooves in the upper face of said bot-
tom, said bottom having drain holes communicab~
ing with said grooves.

2. A liquid freezing device including a pan
shaped frame having a bottom and upstanding
side walls extending upwardly from the bottom
continuously around the four sides of the frame,
grid means pressed into the said frame to provide
spaces to receive a plurality of individual recep-
tacles, longitudinal downwardly extending shal-
low ribs formed in said bottom adjacent opposite
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side walls thereof, said ribs forming shallow drain
grooves in the upper face of said bottom, said
bottom having drain holes communicating with
said grooves.

3. A liquid freezing device including a pan
shaped frame having a bottom and upstanding
side walls extending upwardly from the bottom
continuously around the four sides of the frame,
grid means pressed into the said bottom to pro-
vide recesses to receive a plurality of individual
receptacles, longitudinal downwardly extending
shallow ribs formed in said bottom adjacent op-
posite side walls thereof, said ribs being spaced
inwardly from the juncture of the bottom and
the said opposite side walls and forming shallow
drain grooves in the upper face of said bottom,
the latter having drain holes communicating with
said grooves.

4. A liquid ifreezing device including a pan
shaped frame having a bottom and upstanding
side walls extending upwardly from the bottom
continuously around the four sides of the frame,
longitudinal and transverse intersecting upward-
ly projecting ribs pressed into said bottom to
provide spaces to receive a plurality of individual
receptacles, and grooves formed in said bottom be-
tween the ends of the transverse ribs and the ad-
jacent side walls, said grooves providing shailow
exterior ribs on said bottom.

5. A liquid Ireezing device including a pan
shaped frame having a bottom and upstanding
side walls extending upwardly from the bottom
continuously around the four sides of the frame,
longitudinal and transverse intersecting upwardly
projecting ribs pressed into said bottom to pro-
vide spaces to receive a plurality of individuaj re-
ceptacles, a plurality of receptacles adapted to
fit into said spaces, and grooves formed in said
bottom between the ends of the transverse ribs
and the adjacent side walis, said grooves pro-
viding shallow exterior ribs on said bottom.

6. A liquid freezing device including a pan
shaped iframe having a bottom and upstanding
side walls extending upwardly from the bottom
continuously around the four sides of the frame,

o grid means pressed into the said frame to pro-

vide spaces to receive a plurality of individual
receptacles, a plurality of receptacles adapted to
fit into said spaces, longitudinal downwardly ex-
tending shailow ribs formed in said bottom ad-
Jjacent opposite side walls thereof, said ribs form-
ing shallow drain grooves in the upper face of
said bottom, said bottom having drain holes com-
municating with said grooves.

JOHN H. ROETHEL.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

.

Number Name Date

1,407,614 Wieks Feb. 21, 1922
1,717,974 Heinrichg —o——___ June 18, 1929
1,886,171 Dodge oo~ Nov. 1, 1932
2,367,098 Cole Jan. 9, 1945
2,415,451 Synnesyvedt ———____ Peb. 11, 1947
2,433,211 Gits e Dec. 23, 1947
2,447,170 Dunmire . _________ Aug. 17,1948
2,459,168 Jocelyn oo Jan. 18, 1949

OTHER REFERENCES

“Polyethylene,” on pages 11 and 39 to 43 of
Magazine “Plastics,” September, 1944,



