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= This -invention -relates to_ice making apparatus -and 15

.. Tore partrcularly to.an apparatiis for' making blocks or
.’ cubes «of ice in trays and rernovmg such therefrom ‘when
».formed.”

- One-of. the-objects-of my invention is- to produce an
1mproved ice making apparatus whereby ice will be frozen
~in trays having. gnds to. thereby produce pieces, blocks

--or cubes of ice’ "and which w1ll embody means for quickly
.wand easily removing the ice and then automatically re-

ﬁll the.trays: with water for the producing of: addltronalv

~ice,

..Another:object is to- produce--an -ice -making -machjne
embodymg trays-and “grids so constructed and arranged
. that 'the:.blocks or.cubes. of .ice- frozen theréin .can be

;.elﬁcrently .and. quickly. removed ' from- the trays while- in
thehmachlne “by mechamcal means- and: without- the -use
sof heat .
+:":Still- another -object is-to- so- embody- ice freezmg trays
-in an .ice making machine that the-ice.can be removed

,,,,, therefrom wrthout removing the trays from 'the machjne

. -or-altering. their relatronshrp wrth the evaporator )

< A’ further. ob]ect is-to .construct - an'ice :making ma-
chlne in. which \ice is frozen. in .trays. permanently as-
socxated with an evaporator as. an’ 1nseparable unit.

~.Still “a further object is- to. producé a-tray-type-of. .ice
~makmg machine “in-which mechanical medns - are- ‘em-

. ~ployed {fo-remove ice from- the .frays and-after removal

I. thereof .water-will- automatically ‘be. supphed to- properly

.refill: fhe. trays, said-.water: supply- also being. sé -alito-

. matrcally controlled Wlthout the’ use of cutsoff valves that
-no water-will..be supplred to the trays durlng JTémoving
of _the-ice .therefrom.

"Yet .a farther-object is.to so- construct .a tray- type -ice
makmg machlne that removal of ice can be. accomplished
_ with a pivotal-movement-of trays-and further this prvotal

. .movement.employed in a manner to automat1cally control
the proper. supplying: of water- to-the- rays.

A farthér object is to. produce an ice makmg -machine
of the.. tray and grid-type in which-the-icé .can be re-
~moved in a mechanlcal nanner while  the trays grids
and ice are bemg mamtamed below freezmv tempera-
ture

A further -object. is. to. so-construct- -an -ice -making
machlne ‘of the tray and grid ‘type that the evanorator
. can be permanently associated: with the tray, yet ‘the tray
and grid can both_ be movable accomplish 1 removal of

" ice andautomatic, control’ of 1il ,‘ X

- Wlth ‘water ‘for the makmg of addrt' onal ice.

A further ob]ect is.tQ.- produce 1mproved means; for

. mechanrcally removing a. grrd .and formed _ice from a

reezmg tray and the formed ice £rom the grld rthout

o for assocratron with an.ice, freezmg tray wh ck
. mrt the grid and formed ice to be. removed from the. tray
in an easy and simple manner whlle the. tray, :grid,,and
_ice .are_maintained -below. freezing .temperature.
. A further obJect is to produce an improved. grid .means
..for freezing. ice :blocks. in a.tray which.will have.its parts
ﬂexrbly .arranged in such -manner as to-permit. the. grid

..and formed. ice -to be. removed from: the. tray with a_

mrmmum of apphed force and by a “peeling” action.

. oved generally nsversely
owith| respect to ‘the- posmon in: whlch they are frozen

2

<when force is applled to Lift the grid- means - from the
tray )

Another object is. to..produce a--flexible. grid - means

- for freezing ice.blocks in a.tray:which.when caused to
5 “be lifted: from the -tray.‘will - so- operate on-the blocks

“as to move them toward or away from each other with-

.-out. brndmg actron -or: gxcessive forces on. the srdes of

~-the tray.

Another object rs to. so:construct a..grid. means. for
0 freezing ice blocks in a-tray. that the: -walls. thereof..¢an
+be caused {0 move relatively. to. each:other: When the grrd

. méans.and. tray .are.separated.

" r.Another ob]ect is to. so construct a.flexible :grid..means
. for freezing.ice-blocks in -a.tray and.associate therewith
.removing means that.the grid.means, togethér with-the
blocks of ice, can.be. easily. removed. from.the /pan’:and
after removal the: grid.means. can. be. flexed to. accomplrsh
removal of the blocks.

Still a further. object is to.so .construct. an.ice making
machrne of the type.having a tray.and : :grid, means: to
. form .ice: blocks ‘that. the :grid. means. and ice: blocks can
.. be lifted upwardly from the tray, ,the blocks -of. ice. Te-
-.moved from.the grid means when in:lifted relatlonshrp
..and the tray so. angularly.positioned. that the, ice; blocks
5 falling therein. can: be slidably. discharged. therefrom.

. Another: object is to provide.for use in;an ice making
_.machine. a flexible type of .grid means for freezing: blocks
-of. ice. in a,.tray, mechanical ;means- for removing .
‘grld means.-from;the. tray and :other..means .for: cooper-

30, tion::with. the.grid means. and ice’ blocks for- both . flex-
. ing the.grid means and punching out: the ice blocks after
~.the grid . means, and; blocks are. removed from the, tray.
» Yet.another.-object is. o, produce an .ice. making ;ma-
,chlne structure for, automatic..operation which ,will.per-
it.-ice. blocks to.be. formed. in a tray. by, use-of a grid,
aid. grid anid ice. bemg removed from, the tray, ‘thetblocks
islodged while the grid is. in removed position, and then
he - grrd replaced in the tray and the tray Mbe

35

n, the drawmgs
Frgure 1 ;srde view of:parts. within, an. ice. n;lakmg
s machme w1th rtam portrons -of, the frame bemg shown
50° m sectlon, .
oFl gure 2, is a.cross: sectlonalz_xgew of .the;, parts,,, said

._-

of-' the trays showmg details. of. constructxo
;parts, said. view . bemg taken_ on, the Al e

,...he '1ce makmg machmel parts,
" Figure Sisa side view similar to Flgure 1, but shpw;ng
60- .the parts in the. position assymed at. the. beglnmng of the

ing of the grids and ice blocks from the tray;
" . Figure 6 is a across: -sectional view. of a portron of the
... barts.as vrewe : of Flgure 55

Frgure 1is a_longltudmal sectlonal view taken on the
65- lme —7.of Flgure 6;
~ Figure 8 is.a:

the grlds and lthe tray, has been fully trlted
‘Figure 9 is a side view of a portion of the grid, showmg
70 .its flexibile construction and the manner. in which i
“bow during separatlon of the grrd frorn the tray to. free
: the formed ice;
- Figures 10 and 11 are perspective views showrng the
parts t'orrnmg the walls of .fhe grld
7 iy Flgure 12 is a longitudinal section view. through a freez-
Jing.,tray and modified grid means which ~
“blocks to be freed from the tray. by operatlon of a lever
[ or “other means independently of the tray swmgrng lever;
Flgure 13 is an end view showmg the mountrng of .the
operatmg lever ‘for the grid means'of Frgure 10;
Flgure 14 is a longlv_u‘_ 1nal sectional v1ew srmllar to

80
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Figure 12 but showing the grid means in its condition
after being operated by the lever to free the ice blocks;
and :
Figures 15 and 16 are views showing an ice chute that
can be employed with the trays, if desired, to transfer
_ the ice to the exterior of the machine. .
. Referring to the drawings in detail and first to Figures
1 to 11, inclusive, the ice making machine which is illus-
. trated as embodying my invention comprises a suitable
frame structure F in which is. mounted the essential ele-
metns of the machine comprising a freezing tray struc-
- ture T, an evaporator means E, a grid structure G there-
. for, a punch means P for punching out blocks of ice
formed in the trays, a control mechanism C whereby the
jce which is to be frozen in the trays can be. freed there-
from and then subsequently be caused to be removed
from the grid means, and a reservoir means R from which
water will be automatically supplied to the tray means
.. after the ice blocks have been removed.
.. As-shown in Figures 1 and 2 and also in several of
the other figures, the frame structure shown comprises
*- front and back upright supports 20 and 21 with the front
supports being. connected together by cross stringers 22
.and the rear posts by cross stringers 23. Also extending
between corresponding side pairs of front and back
upright supports are additional longitudinal stringers 24
and 25 (see Figure 2). The tray structure T comprises
an outer box-like structure 26 in which is positioned any
desired number of trays 27, three being shown by way of
example. Beneath the trays and within the tray box 26
" is the evaporator means E for accomplishing the freezing
of the water which is to be contained in the trays. The

evaporator shown in a pipe 28 formed into coils so as .

" to lie below all the bottoms of the trays. The coils are
in direct contact with the bottom walls of the trays and
may, if desired, be welded or otherwise secured to the
bottom walls of the said trays. The coils are arranged
to rest on a false bottom 29 spaced about the bottom wall
of the box. The trays and coils are suitably insulated
with insulation blocks 30 between the trays and on the

- outer sides of the two end trays and between the ends
of the trays and the end walls of the tray box. A sheet
of insulating material 31 is also placed beneath the evapo-
rator coils and in the bottom of the box in the space pro-
vided by the false bottom so as to prevent the coils from
absorbing heat from the outside of the box through the
‘bottom wall thereof and also keep the box from frosting.

The box 26 containing the trays is arranged to be piv-
oted to the longitudinal stringers 24 and 25 forming part
of the framework. This pivoting is accomplished by lat-

A pin 32 is
secured to one side of the box and mounted in a bearing
33 carried by the cross stringer 24 which is on the far
side of the box as the said box is viewed in Figure 1.
The near side of the box, as seen in Figure 1, is provided
with another pivot pin 34 which is arranged to be received
for rotation in a surrounding sleeve 35, said sleeve being
journaled for rotation in a bearing 36 carried by the lon-
gitudinal stringer 25. The axes of the two pivot pins 32
and 34 are in alignment and thus the box containing the
freezing trays is capable of being swung on the pivot
pins.

The sleeve 35, in which the pivot pin 34 is journaled,
has secured to its outer end a hand lever 37 by means
of which the sleeve can be rotated relatively to the pivot

~pin 34. This hand lever 37 is preferably placed on the
exterior of the machine, that is, exterior of the case or
cabinet which will enclose the whole ice making machine
but is not shown for the purpose of clarity. The support
formed pivot pins 32 and 34 are adjacent the rear end of
the tray containing box 26 and thus, in order that the
trays may be in a normal horizontal position so water can

© be held and frozen in the trays, the forward end of the
" box 26 is provided with an additional supporting means.

- As best shown in Figures 1 and 3, the supporting means

“for the front end of the box is in the form of a latch
means which will permit said forward end to be freed of
support in order that the tray containing box can be swung
about its pivotal mounting, all for purposes as will later
become apparent. The latch means consists of a latch 38

. -pivotally mounted on each side of the box at its forward
“end with the latches connected together for simultaneous
. operation by means .of a cross rod 39. This shaft is

" siitably journaled in prongs 40 extending from the for-

ward end of the box. Each latch has one arm 41 pro-
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‘from there through the trough 55 into the trays.
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vided with a notch 42 for hooking over a latch .pin 43
carried on the cross support 22 at the front end of the
frame structure. FEach latch also has a second arm 44
extending alongside of the box and at the rear end of this
arm is a pin 45 to which a light spring 46 is connected
to thereby normally bias the latch to a locking position.

The pin 45 on the latch 38, which is on that side of
the box 26 as viewed in Figure 1, is of sufficient length
to be engageable by an arm 47 which is employed to
unlatch both of the latches 38. As will be seen in Fig-
ure 1, the arm 47 has a notch 48 which receives the pin
with a “sloppy” fit. This arm 47 has its rear end secured
to the inner end of the sleeve 35 which has already been
referred to as surrounding the pivot pin 34, Thus, arm
47 can be rotated by the hand lever 37 and the two latches
unlatched whenever the hand lever is rotated in the direc-
tion indicated by the arrow in Figure 1. The arm 47 is
arranged to have only such a limited movement with
respect to the tray box 26 as to perform the. unlatching
and this is accomplished by providing the box with a pin
49 which is arranged to extend through a slot 50 in the
arm 47. After the latches are disengaged, the upper end
of the slot 50 will engage pin 49 and thereafter any
movement of the arm 47, resulting from a swinging move-
ment of the hand lever in the direction of the arrow of
Figure 1, will result in the forward end of the tray box
26 being swung downwardly about its pivotal mounting.

The reservoir R, already referred to, is suitably
mounted on the framework rearwardly of the box 26
for the trays. This reservoir extends across the frame-
work and is supplied by water from a water distribut-

“ing system. The water is arranged to be maintained

in the reservoir at a predetermined level by means of
well known float controlled valve mechanism. The
particular valve mechanism is not disclosed, but there
is shown the float 51 for controlling the valve so that
water will run into the reservoir until it reaches the
indicated level 52. The reservoir R is connected by
a flexible conduit 53 with an auxiliary reservoir 54 which
is positioned at the back end of the trays in the tray
box 26. This auxiliary reservoir is arranged to be
connected with each tray by a trough 55. The auxil-
iary reservoir 54 contained in the tray box will be in-
sulated from the trays so the water in said auxiliary
reservoir will not become frozen. The mounting of
the tray box 26 and the main reservoir R will be such
that when the tray box is in its latched horizontal po-
sition - the water from the main reservoir can flow
through the conduit 53 into the auxiliary reservoi%vahnd

en
the trays are filled up to the proper height, flow of
water into the trays will cease as the water level in
the trays will then correspond to the maximum level
52 that is permitted in the main reservoir, as deter-
mined by the float 51 and the controlled inlet valve.
The levels of the water in the trays, the auxiliary reser-

‘voir 54 and the main reservoir R, when the trays are

properly filled, are shown in Figure 3.

With the auxiliary reservoir in the rear of the tray
box positioned rearwardly of the pivotal axis of the tray
box, it will be seen that if the tray box is unlatched
and the forward end swung downwardly, the rear end
of the box containing the auxiliary reservoir will be
swung upwardly., This will cause the connection of the
flexible conduit 53 with said auxiliary reservoir, ‘which
is through the bottom thereof, to bé so moved upwardly
that the inlet to the auxiliary reservoir will be raised
above the maximum level line 52 of water in the main
reservoir R. It will then be impossible for any water
to flow from the main reservoir to the auxiliary reser-
voir. This condition is clearly shown in Figure 8
wherein the tray box has been unlatched and caused
to be swung downwardly at its forward end by opera-
tion of hand lever 37.

Since the tray box is arranged to be pivotally mounted
so that its forward end can be swung downwardly and
upwardly and said tray box carries the evaporator, flex-
ible connections are necessary for connecting the high
and low sides of the coil with the compressor (not
shown) of the refrigeration system. As shown in vari-

-ous figures and particularly in Figure 2, the evaporator

coil connections include the flexible conduits 56 and 57.

In order that the ice formed in each tray will be in
the form of blocks, the previously referred to grid struc-
ture G will be employed. This grid structure may take
different forms, but in the machine shown in Figures
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1 to. 112 special flexible type: of grid is_employed. in
order that-the ice frozen in each iray can be frged from

the tray surfaces by a peeling action, thus making the
freeing of the ice as simple-and easy as possible. -The

details_of this, flexible grid structure is best shown in
Figures 8, 9, 10" and 11. The grid structure has a
longitudinally extendingflexible flat rod -58 on ‘which
are_mounted cross partitions: 59. Each one of these
cross, partitions has a flexible rod. 60 to which i d
in,inverted position a_U-shaped member
legs-of; which ‘is yieldable - insulating material such

bber " 62. The cross parfitions are: arranged to ‘be
attached ‘to the. longitudinally extending rod 58 by U-
shaped «clips: 63, said clips being provided with ‘slots

64" in. their legs.fo receive the top portions. of the: U- ]

shaped ‘members ‘of the cross partitions.. The clip. legs
are also proyided with openings 65 through which the
flexible rod 60 of ;the:cross partitions'can extend.”- "When
the flexible - rod. 60 'is extending through openings 65,
the fod will be below the longitudinal rod 58, thus. hold-
ing,the "clip-63" to " the” longitudinal rod 58. Between
the, ‘cross partitions and carried on the longitudinally
extending rod ‘58 are other. partitions. 66 at zight angles
to.the cross partitions.  These partitions are:also ‘of. U-
shaped construction and. are positioned ‘on the Jongi-
tudinally extending rod 58. . Between: the legs .of each
partition 66 “is yieldable insilating . material 67 which
can be in the form. of tfubber. - The partitions .66 will
be hield on the rod 58 by the clip 63, said clip. extend-
ing ‘over 'the partition 66 in the manner best ilustrated
in Figdre 11. With this construction of the grid struc-
ture, it will be seen that it is ‘entirely flexible, not only
in the.Jongitudinal direction, but. in.the lateral direction.

The forward end .of the grid is arranged fo. be.con-

nected in ‘a, fixed ‘Condition and' this. is ‘accomplished by :

an_arm structure 68 which is secured to the:front cross
stringer. 22" of the ' frame structure, ~ This arm struc-
ture 'has 'a portion ' éxtending over and pivotally .con-
nected to a lug 69 carried by, the first clip. 63 which is
at the fromt end of the flexible grid stricture. | The
rear. 'end of -each’ grid- structure is  arranged. to be. piv-
otally. ‘connected to the tray box. This is accomplished
in 4 manner as best shown in Figure 3.. The clip 63
at the rear end of the grid 'has secured: thérefo’ a.rear-
waidly extending fod 70 to which, at the.rear end there

of, is pivetally .connected: a link 71 for pivotally con-

necting said link to ‘the tray box, the link being,pivoted
to “the tray box in the auxiliary reservoir’54. .
After‘ice ‘has been frozen in the. trays;.the Blocks of
ice will be freed from the trays. by the operation “Of
the hand ‘lever 37, causing a pivotal movemeiit'af the
tray box. ‘When the lever 37 is first ' moved forwaidly
in the’ direction of_ the. arrow, as shown' in Figure I,
the latches 38 will be operated, thus disconnecting the

front end of the box from the frame. structure. in a

manner. illistrated in Figure 5. After the latches have
been: unlatched, the -arm:47 will engage the. pin 49 6n
the side of the tray box:and. pull the front end of the
box.downwardly. This pulling of the box downwardly
will, of course, cause:the forward end of the trays.to
move with the box as they :are secured thérein. - The
forward ‘end of ‘the- grids at the front clips, however,
cannot move downwardly with -the trays, due to: the
fact said forward ends are connected to the frame struc-
ture by means of the arms 68. Consequently, the.for-
ward central part of each grid will begin to be separated
from the-tray. in which it is positioned, as.indicated in
Figures ‘6 and 7, and the. result will be that the ice
cubes will be peeled: off from the trays, first at.the cen-
ter part of the grid and then laterally therefrom along
the bottom of the trays towards the side  walls.. The
ice blocks-will be peeled from the tray surfaces instead
of ‘the. surfaces of -the grid structure. because  there is
less surface of each block congealed to tray ‘surface
than there is to grid surfaces. L

To .best understand the peeling action that takes place
to free ‘the blocks of ice from the tray surfaces, refer-
ence is had to Figures 6. and 7. As the tray initially
moves .downward at-the. forward end there. will be rela-
tive. movement betweenthe tray and' the first. clip 63
at the front of the grid structure which:is fixed to the
arm 68 and this held stationary. Since the held clip
is; at. the center of the grid; the icrogs partition 59-asso-
ciated" therewith will be held 'stationary at its ‘center
top. - -Since: the cross partition is flexible due. to. the
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the .outer ends of the cross. partition

dly withthe fray, whi vhat. will
ends. b held. in. the. frdy by “the
‘The partitions '66, which. are asso

ted with_the ‘stationary clip, will 4lso. be-held stafion-
ary at their ‘ends connected to 'the clip, whereas the
' ds “will 'be” pulled downwardly

b 10 the

eelifig action to begin ‘there

( ) “shifting: of portions of the blocks rela~
tive to gach other and: this is perinitted by the yicldable
matérial in the partitions. As the blocks peel from the
bottom. surface of the tray, peeling.will also take place
at ‘the 'sidg" surfaces -of the tray, the peeling being. from
the ‘bottom upwardly. * After. the first four blocks peel,
‘then additional blocks will begin to peel progressively
toward the rear of the tray in soméwhat the same.man-
nef as:the removing .of adhesive:tape from 4 surface.
. The peeling: action which. Initially takes place on the
first four blocks’can Be likened to thé lifting of a. picce
of cloth from the bottom of a box. . Let it be assumed
that’ there. is 'a squar¢ box and placed on the bottom
thereof is a piece of cloth the exact size of thé bottom.
If this cloth is .now lifted at its center, it will be noted that
it peels: off . the ‘bottom surface of  the box from the
lifted “central point outwaidly and also’ the edges ' will
is)ubs‘e;quently be moved away from the side walls of the

OX. O
As “the ice:blocks are peeled off from the tray sur-
face, ‘the rear wall of the tray will swing towards the
grid structure and apply force ‘at the rear end. of the
grid. - Comnsequently, with the forward end. of the grid
held against movement, the grid will tend fo arch up-
‘wardly, at its center. This arching will be slight. The
manner of ‘arching 'is 'illustrated in  exaggerated condi-
tion 'in Figure' 9. Arching upwardly of the grid is per-
mitted by ‘the rubber instlating material which. is ‘pesi-
tioned, between the ‘legs ‘of the ¢ross partition members
*61..and from Figure 9 it is readily’ apparent how ‘the
flexing is accomplished, In other words, there will be
a compressing. of the rubber ‘material ‘62 between the
legs of the partition member 61 which will allow for
the. upward arching or ‘flexing ‘of the grid structure. in
a longitudinal direction, * After the ice blocks liave been
peeled from the trays, a continued downward swingiig
of 'the, tray box .will' completely free the trays from. thé
ice blocks and leave the blocks still held by the flexible
grids.” It will be noted that Because of the particular re-
lationship between' the pivotal axis of the tray and ithe
rear pivot of the grid the.rear end of the grid will be

.moved upwardly out.of the tiay as the tray swings down-

wardly at its front end.. e e e -

In order that the ice blocks. held by thegrids may
now.be. free from the grids, a special punch.means is.pro-
vided which is best disclosed in.Figures 1, 3,.5,.6, 7 and
8. Pivotally. mounted to the rear. cross. stringer 23 of
the frame structure are arms 72 which extend forwardly,
there being two arms for each grid structure. FEach arm
is. of such. length:as to extend completely to the.front
end of “each .grid structure.  Attached to, each- arm 72
over a grid structure ‘is .a- curved mémber. 73, the curva-
ture. thereof being such that the central part of the mem-
ber is- closer.to the grid than the ends which. are at-
tachied:to. the arm 72., On the lower side «of the :curved

emmber 73 is a toothed ‘mermbér. 74, there. being a tooth

for each.block of ice formed by the grid. The various
curved members 73 and the arms 72 are:arranged to be

- connected togethier by cross. pieces 75.and.76. which also

75

80

85

proyvide for:the connection between the arms and. the
curved members. On the outsides .of the arm ‘structures
72 and the curved. members, 73. are pivoted. links 77
which .extend downwardly alongside: the tray-box.. Each
link. is provided with a. slot 78 of considerable length.
The-slot of the link 77 on.the side of. the: tray.-box ad-
jacent the arm 47 (see:Figure 1) which is employed. to
swing the forward end of the fray box downwardly is
arranged to have received therein the pin 49 projecting
from. the side of the tray box. . The. slot of the other
link 77, at the ‘opposite. side. of the tray box. receives .a
;pin 78. (see Figure 4)... The pins 49 and;79, when they
are.caused to reach the lower ends of the 'slots 78 in the
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{inks as a result of the downward forward swinging of the
tray box, will then act on the links and pull the various
arms 72 downwardly. This will cause the tooth mem-
bers to engage the blocks of ice carried in the grid.
When the blocks of ice are engaged by the teeth, they
will push the blocks of ice downwardly and also cause
the flexible grid to be flexed from its upwardly arched
position to a downwardly curved position as best shown
in Figure 7. The result will be that the blocks of ice
will be peeled away from the cross partitions and then
punched out of the grid structure. As the blocks of ice
fall out of the grid, these blocks will drop into any suit-
able storage bin.(not shown). Any blocks of ice which
“fall into the trays will slide down the trays and over
‘the front end thereof 'due to the sloping position of
the - trays.

- Prom the foregoing detailed description of my ice mak-
ing machine, it is believed to be obvious how it will oper-
ate.. When the ice trays and the tray box are in their
horizontal position and latched, as illustrated in Figure 1,
water will flow to the desired height into the trays with
the grids therein. The heat in the water in the trays will
then be absorbed by the evaporator through the bottom of
the trays. When the ice blocks have been formed, it will
only be necessary to pull the lever 37 forwardly in order
to free the ice cubes and cause them to drop into a storage
bin. The trays will automatically be refilled with water
whenever the trays are again placed in horizontal position
by a return of the lever 37 to its postition where the tray
box will be latched horizontally, In freeing the ice blocks,
the first forward movement of the lever 37 from the posi-
tion shown in Figure 1 will cause the latches 38 to be freed
by the downward movement of the arm 57. When the
latches are unlatched, the arm 47 will engage the pin 49
and further movement of the lever 37 forwardly in the
direction of the arrow will cause the arm 47 to swing
‘the forward end of the tray box downwardly and cause
the tray box to pivot on its pivot pins 32 and 34. This
‘will free the trays from the grids in the manner already
‘described and leave the blocks of ice still held in the grids.
When the downward swinging of the tray box reaches a
position where the two pins on the sides thereof will
‘engage the ends of the slots in the links 77, the toothed
punching members will be pulled downwardly and as a
result grids will be flexed and the blocks will be punched
out of the grids in' a manner shown in Figure 8. When
the tray box reaches a downwardly inclined position where
‘the ‘punches are about to be operated, the rear end of
the tray will be so raised that water can no longer flow
from the main reservoir R to the auxiliary reservoir 54,
due to the position of the inlet to the auxiliary reservoir
“being above the level line of any water in the main reser-
voir. R. With flow of water to the auxiliary reservoir
no longer possible, water will also cease to run into the
trays. There -will, however, be some spilling of water
which is in the auxiliary reservoir at the time the trays
are moved to their downwardly inclined nosition. This
‘water will not be detrimental, but probably beneficial,
because it will be above freezing temperature and will tend
to wash any pieces of ice out of the travs which mieht
‘have been stuck to the trays when the blocks of ice were
peeled off. -

After ‘the lever 37 has been pulled forwardly as far
-as possible and the blocks of ice punched out of the
“grid means, the lever 37 will be returned to its position
as shown ‘in Figure 1. This will result in the tray box
“being brought back to its horizontal position and latched
in such position.  The return of the tray box to its hori-
‘zontal position will ‘also result in the grid means being
‘placed back in the trays. Also as the tray box is brought
back to its original horizontal position, the inlet to the
auxiliary reservoir will move below the level of the
water in the main reservoir R and water will then begin
‘to flow from the main teservoir into the auxiliary res-
‘ervoir. As the water flows out of the main reservoir, the
float will fall and then such additional water will flow
into the reservoir until the water level in the auxiliary
reservoir and the trays reaches the same level as will be
permiitted by the float controlled inlet valve of the main
‘reservoir. .

1t will be noted that during the removal of the i¢e blocks
‘from the trays and the grid means, there will be no dis-
connection of the evaporator, and when the tray box is
‘again placed in horizontal position the evaporator will
‘immediately-function to begin freezing the water in the
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‘trays to produce more blocks of ice. " When these new

blocks are made, they can be removed in the manner
already described.

The removing of the ice from the ice trays by a down-
ward swinging of the forward end of the tray box is il-
lustrated as being accomplished by the hand operated lever
37. However, in place of the lever 37, other means can
be employed to accomplish the downward swinging of
the forward end of the tray box. For example, an elec-
tric motor can replace the lever 37. This motor could
be started under the control of a suitable switch which
would be closed only when the ice in the trays is fully
frozen. The motor would be stopped when the forward
end of the tray box reaches its fully inclined position and
the ice cubes have been knocked out by the punches. A
reversal of the motor would then recondition the trays
and grid for the making of additional blocks of ice.

In Figures 12, 13 and 14 there is disclosed a different
type of grid means for the trays of an ice making machine
embodying my invention, said grid means being so con-
structed as to permit, if desired, the ice blocks to be freed
from each tray by a member operable independently of
any pivotal movement of the tray or tray box and the
control means which functions to unlatch and swing the
tray box on its pivot. The construction of the trays, the
tray box, the auxiliary reservoir at the pivoted end there-
of, the latch means at the forward end of the tray box
and the control means for performing the unlatching and
pivoting of the tray box may all be the same as already
described in connection with the ice machine shown in
Figures 1 to 11 inclusive. These similar parts disclosed
in Figures 11 to 13 are indicated by the same reference
The grid means G’, which takes the place
of the grid means G shown in Figures 1 to 11, is of the
type in which various parts are caused to be relatively
movable when it is desired to free the blocks of ice.  Each
grid means G’ has a central longitudinally extending plate
member 80 which forms a longitudinal divider in the lower
part of a tray. Above this plate member 80 is a series
of articulated members 81. The rear articulated member
is connected by a member 82 with a link 83 which has
its lower end pivotally mounted in the auxiliary reservoir
54. The forward articulated member 84 extends to co-

"operate with a roller 85 carried by a support structure 86
‘which is secured to the front cross stringer 22 of the
frame structure. Also pivotally mounted on this support

structure 86 at its front end is a hand lever 87. Links

.88 pivotally connect this hand lever above its pivot with

an arm 89 which is pivoted to both the longitudinally ex-
tending plate member 80 of the grid means and the mem-
ber 84 which is arranged to cooperate with the roller 85.
The connection between the link 88 and the arm 89 is

‘accomplished by providing two rollers 90 and 91 between

the links 88 for receiving the upper end of the arm 89.
There is thus provided a “sloppy” connection permitting
the arm 89 to slide relatively to the links 88 as it is piv-
oted. In order to support the links 88 so they will always

‘be connected to the top end of the arm 89, there is pro-

vided a short link 92 which pivotally connects the central
part of the link 88 to the support member 86.

The grid means, in addition to comprising the single
longitudinally extending plate member 80 and the articu-
lated members 81, also has cross partitions 93. - These
cross partitions, the articulated members and the longi-
tudinally extending member 80 together form cells in
which the blocks of ice can be formed. The partitions 93
have ceniral openings through which the articulated
members and the plate member 80 extend as illustrated.
When the grid means is positioned in a tray, as shown
in Figure 12, so as to be in condition for freezing blocks
of ice in the tray, the articulated members will be so posi-
tioned relative to the longitudinal member 80 that the
cross partitions 93 are angularly disposed. When it is
desired to free the blocks of ice from the grid means, such
will be accomplished by pulling outwardly on the lever 87,
as indicated by the arrow, and moving this lever from the
position shown in Figure 12 to the position shown in
Figure 14. As the lever is moved outwardly the arm 89
will be pulled forwardly by the links 88. This forward
movement of the arm 89 will cause it to swing about its
pivotal connection with the forward end of the plate mem-
ber 80 and as a result thereof the forward articulated
member 84, together with all the other articulated mem-
bers 81, will be pulled forwardly. The member 84 will

‘then be caused to ride up and rest on the top of roller
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85 carried by the support structure 86. The moving of
the" articulated ‘members “81: forwardly . telative to the
longitudinally extending ‘m¢inbei’ plate 80 will result
in'the éross partitions 93 of the grid means being moved
from their angular positions shown in Figure 12 (assumed
durinig the freézing operation to produce the blocks of
ice)) toa substantially vertical position as shown in Fig-
uré . 14. This movément of the articulated members and
the cross partitions’ will -cause the blocks of ice to be
freed from congealéd relation with all the parts of the
grid means. ~Also, the blocks will be freed from the inner
side walls of the tray. With the blocks now freed, they
caf be removed ‘from the tray by unlatching the tray box
in'a mannef already described in connéction Wwith the ice
machine shown in Figures 1 to 11, and then swinging the
tray box downwardly to the position shown in Figure 8.
This is all accomplished by pulling forwardly on ' the
haiid Jever '37." The freéd ice blocks will then drop from
the ‘grid means into thé tray as the tray is swung down-
wardly, ‘and whén thé tray reaches such an’ angle.that
the ice will slide out of the forward end of the tray by
gravity, the tray will be ‘emptied. During pivoting of the
tray box, water will be prevented from flowing into-the
tray from the auxiliary reservoir, due to the raising of the
water inlét of this auxiliary reservoir. .After ‘the tray
has been emptied of ice it can be swung back to its hori-
zontal ‘position and its forward end relatched. When
it assumes its horizontdl position, water will flow into
the tray and fill it to the desired level. ‘The grid means
‘G” can be placed back into the tray to form new blocks
by swinging the lever 37, shown in- Figure 14, to’the
position shown in Figure 12. L

With the grid means shown in G’ it .is. not necessary
to operaté the lever 87 to free the ice from a iray unléss
such is desired: 'The ice blocks can be freed from ‘the
tray by first-unlatching the forward eénd of the tray and
swinging the grid box downwardly to a position such as
that shown in Figure 14. The jce will then be peeled off
the tray as the forward end of the tray moves downwardly.
If it ds later, desired to- frée the ice blocks from the
grid means, the hand lever 87 can be moved from the
position shown in Figure 12 to: the position shown in
Figure 14. The ice blocks will then drop down into the
tray-and if the tray is at a sufficient angle ‘theice blocks
will slide by gravity out of the forward end 6f the tray
into a suitable compartment below the tray. This method
of operation, that is, first freeing the blocks from the tray
by unlatching the tray box and swinging the forward-end
of the-tray box downwardly, will permit emptying .any

desired number of trays without disturbing the .ice blocks .

in other trays. Any trays which are desired to be emptied
can be-emptied. after the tray ‘box is swung-downwardly
merely by operating the desired levers 87 for each tray
which is desired-to be emptied. - If ‘certain levers 87 are
‘not pulled, the ice blocks will continue to be held -in the
.grid means during tilting of the trays. - When-the trays
again assume horizontal positions, the blocks not lcesened
from the.grid means will go back 4into the trays. =~
In some-machines it may be ‘desired to cenveythe
removed. blocks of ice to the exterior of the machine
directly from the trays. A chute arrangement: for “ac-
complishing-this is disclosed in Figures 15 and 16. The

front supports 20 may have mounted. thereon; a distance

‘below-the front cross stringer 22, a pivot'rod 95 to which
is pivoted -a chute 96. There will-be a chute for each
tray 27: ‘The upper end of the chute extends'to a:point
just below the cross stringer and ‘will rest against the
cross fod-39 on which the latches:are mounted. - Each
chute at its {pivotal mounting on ‘pivot red ‘95 has se-
cured thereto a laterally extending weight 97. This'weight
will normally tend to swing-the chute to which: it is
conmneéted in‘a clockwise. direction,as seen in-Figures ‘15
and 16, which will be toward the tray. When the ‘tray
is latched-in its horizontal position, the cross rod .39 ‘will

‘prevent the chute from moving and “maintain it in its
wertical position.as seen.in Figure 15. -

If the box 26 should be unlatched in a manner already
described and caused to swing downwardly so as to free
the blocks of ice and punch them out of the grids, the
upper end of each chute will enter its corresponding tray
at the front end thereof and then move into the tray as
the tray swings downwardly. The movement of the tray
is effected by the weight 97, as can be readily under-
stood from Figure 16, Consequently, as the blocks are
freed and drop from the grid, they will enter the chute
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and: be conveyed thereby to the exterior of the machine,
As'the chute swings fo theé ‘position shown in'Figure 16,
the “lower “end will' swing outwardly and if ‘a suitable
opening is provided in the housing of the machine the
ice ‘will slide 'to the exterior of the ‘machiné. ™ When thé
box 26 “is returned to horizontal latched  position -thé
chutes will -assume "their ‘vertical position as shown in
Figure 15: ) ) ) )
. Being awaré of theé possibility of ‘modifications in the
ice machine structure shown and described as embodying
my invention, without: departing from- the ‘fundamental
principles of the ‘inveéntion, 1 desire it to be understood
that my invention is not to be limited-except in accordance
with the ‘appended claims.

What is claimed is: ‘ o

1. In an’ice making machine; a tray; a grid ‘means fof
the tray, means for making ice in the tray which will be
separated into blocks by the grid ‘means, méans for free-
ing the tray from the grid means and the formed ice,
means for pivotally mounting the tray adjacent one end
for swinging to a position where ice falling from ‘the grid
means ‘can ' move By gravity away from the tray, meaiis
for pivoting the tray, ‘and means operable by the last
named means for substantially simultaneously punching
out all the ice blocks congealed to the grid means by
the application ‘of a direct force to the ice blocks.

2. In an ice making ‘machine, ‘a receptacle in which

water can be frozen, means for pivoting ‘the receptacle
adjacent’ one end,' a flexible grid for the receptacle to
thékeby cause the ice-to be formed in blocks, means for
separating the -grid together with the. ice from the recep-
tacle by pivoted-moverient of the receptacle, and means
for flexing the grid after its separation from the-recep-
tacle to thereby free the-ice therefrom.
3. In 4n’ice making machine, a tray for making ice,a
flexible grid for ‘the tray, means"including means for
swinging the tray downwardly about a pivot for causing
thé grid 'With ice ‘congealed thereto to be separated-from
the tray, and means normally positioned above the grid
for causing the grid to be'flexed from its planar- position
assuméd durinhg ice making to a curved condition.”:

4. In an ice making ‘machine, a receptacle for water
and*in ‘which-ice is to'be formed therefrom by freezing,
a grid for the receptacle to theréby form the ice in blocks,
‘medns for supportifig ‘the grid ‘at least -at-one' end " inde-
pendently of the receptacle, means for freeirig the -ice
from'the receptacle By causihg parts of the ‘grid to'move
relatively to-other parts thereof; and means for pivotally
swinging ‘the receptacle to a position ‘where one ‘end 'is
‘éxtending ‘downward to 'thereby allow-the freed'ice to fall
by gravity to a place below: the teceptacle: i

5. In ice making apparatus, a tray for containing water
and in 'whicli“ice is 'tobe frozen, an'evaporator means
secured’ to ‘the 'tray, ‘means for'pivotally’ mounting' the
eviporator means and tray adjacent’one’end ‘so-that: by
movement ‘of the ‘other' end ‘there will be“pivotal ‘move-
ment from ‘and to 2 water:containing position for the'tray,
meéans for* freeinig ice-in the tiay ‘from a congealed rela-
tion ‘with’the tray, and medns for pivotally swinging the
trdy and évaporator'means‘dowaward to a position where
the’ tray "bottom ‘is 4t a substantial sloping angle and’ the
ice which has ‘beén freed from the ‘tray may fall by gravity
to aplace below ‘the’ tray.

6. In*an’ice making machine, a receptacle for water
to be frozen, méans’for pivotally swinging the receptatle
from'a horizontal position, a water ‘reservoir, means for
maintaining water from a source in. the reservoir at a
predetermined levél ‘therein, conduit means betweeii the
Tesérvoir ‘and ‘receptacle, said receptacle being so  ar-
ranged’ with ‘respéct to the fesérvoir that when the re-
ceptacle is in ‘its horizontal position water will flow. by
‘gravity from the resérvoir and fill the receptacle to a pre-
determined height the 1ével of which will corresporid to the
prédétermined level of thie reservoir, and means including
the pivoting of the receptacle for removing ice therefrom
and permitting it, to fall by gravity fo d place below the
receptacle, said receptacle being so pivoted and said con-
duit means being so connected with the receptacle that
upon pivoting of the receptacle during ice removal a por-
tion of the conduit means will be caused to be positioned
above the predetermined water level of the reservoir.

7. In ice making apparatus, a tray in which ice is to
be frozen, an evaporator means secured to the tray to
form a unitary structure, means for pivotally mounting
one end of the tray and evaporator so that the tray can
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be swung from a horizontal position to a position where
the bottom slopes to one end and then returns to hori-
zontal position, a source of water, means for automati-
cally supplying water to the tray to a predetermined
height therein when the tray assumes horizontal posi-
tion, means including the pivoting of the tray from hori-
zontal position for removing ice from the tray and per-
mitting it to fall by gravity to a place below the tray,
and means functioning as a result of the tray pivotally
moving from its horizontal position for preventing water
from the source from flowing to the tray. .

8. In ice making apparatus, a tray for containing
water and in which ice is to be frozen, an evaporator
means secured to the tray, means for mounting the evap-
orator means and tray for pivotal movement from and
to a horizontal position for the tray, means associated
with the tray when in its horizontal position for holding
the ice and permitting the tray to be separated from the
ice, and means for pivotally moving the tray and evapo-
rator relatively to the ice holding means from the tray’s
horizontal position to thereby separate the tray from the
ice and permit the ice to be held by the said holding
means.

9. In ice making apparatus, a tray for containing
water and in which ice is to be frozem, an evaporator
means secured to the tray, means for mounting the
evaporator means and tray for pivotal movement from
and to a horizontal position for the tray, means includ-
ing relatively movable parts associated with the tray
when in its horizontal position for holding the ice frozen
therein and permitting the tray to be separated from the
ice, means for pivotally moving the tray and evaporator
relatively to the holding means from the tray’s horizontal
position to thereby separate the tray from the ice and
permit the ice to be held by the said holding means, and
means for positively freeing the ice from the holding
means by causing relative movement between parts
thereof.

10. In ice making apparatus, a tray for containing
water and in which ice is to be frozen, an evaporator
means secured to the tray, means for mounting the
evaporator means and tray for pivotal movement from
and to a horizontal position for the tray, flexible grid
means associated with the tray when in its horizontal
position for holding the ice frozen therein and permit-
ting the tray to be separated from the ice, means for
pivotally moving the tray and evaporator from the tray’s
horizontal position to thereby separate the tray from
the ice and permit the ice to be held by the said grid
means, and means for flexing the grid means to thereby
free the ice therefrom.

11. In ice making apparatus, evaporator means, a
tray secured to the evaporator, means for mounting the
evaporator means and tray for pivotal movement from
and to a horizontal position, a grid means for the tray,
means for so mounting the grid means that said grid
means and the frozen ice can be separated from the tray
by a pivotal movement of the tray and evaporator means,
means for supplying a predetermined volume of water
to the tray when it is in horizontal position, means func-
tioning when the tray is pivoted from the horizontal
position for preventing water from being supplied to the
tray, and means operable by the pivotal movement of the
tray for punching ice out of the grid means.

12. In ice making apparatus, evaporator means, a tray
secured to the evaporator, means for mounting the evapo-
rator means and tray for unitary pivotal movement from
and to a horizontal position, a grid means for the tray,
mechanical means for freeing the grid means and ice from
the tray while the tray remains in upright position, means
pivotally moving the unitary evaporator means and tray
from horizontal position so that freed ice can fall by
‘gravity to a place below the tray, and means for supply-
ing water to the tray, said last named means being con-
trolled by the pivotal movement of the tray.

13. In an ice making machine, an evaporator pro-
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vided with a surface exposed upwardly and being in heat
transfer relation therewith, means for mounting the
evaporator and surface at one end for pivotal movement
as a unit, means for supplying water to the surface so it
can be frozen, said ice being frozen while the evaporator
and surface are in a substantially horizontal position,
means for freeing formed ice from the surface while
the surface remains upward in substantially the horizontal
position, and means for pivotally swinging the evaporator
and surface as a unit to a position where the surface slopes
downwardly from the pivoted end.

14. In an ice making machine, an evaporator provided
with a surface exposed upwardly and being in heat trans-
fer relation therewith, means for mounting the evaporator
and surface for movement from a position where the
surface is substantially horizontal to a sloping position,
means for confining water on the top of the surface while
horizontal so ice will be formed, means for freeing the
ice from the surface and water confining means while
both remain in their water confiing relationship, and
means for moving the evaporator and surface as a unit
to a sloping position of the surface.

15. In an ice making machine, a receptacle in which
water can be frozen, means for freezing the water, a flex-
ible grid for the receptacle to thereby cause ice to be
formed in blocks, means for separating the grid together
with the ice from the receptacle, means for punching the
formed blocks from the grid means, said punching means
being mounted independently of the grid means and when
inoperative being separated therefrom, and means for
moving the punching means relatively to the grid means
to bring the punching means and blocks together to
accomplish the freeing of the blocks from the grid means,
said punching means and grid means being so related
that during punching operation the grid means will be
flexed to thereby aid in freeing the ice blocks.

16. In an ice making machine, a receptacle in which
water can be frozen, means for freezing the water, a grid
for the receptacle to thereby cause ice to be formed in
blocks, means for separating the grid together with the
ice from the receptacle by a movement of the receptacle,
means for punching the formed blocks from the grid
means, said punching means being mounted independ-
ently of the grid means and when inoperative being sepa-
rated therefrom, and a single operable means for first
moving the receptacle to free the ice blocks from the re-
ceptacle and then moving the punching means relatively
to the grid means to bring the punching means and blocks
together to accomplish the freeing of the blocks from the
grid means.
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