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ICE BLGQK MAKER 

Patsy De Vincent, Dayton, Ohio, assignor to General 
Motors Corporation, Detroit, Mich” a corporation of 
Delaware 

Filed July 13, 1961, Ser. No. 123,792 
2 Claims. (Cl. 62-353) 

This invention relates to refrigeration and particularly 
to an ice block making apparatus for use in household 
refrigerators. 
An object of my invention is to provide an improved 

and simpli?ed ice making apparatus which is of low manu 
facturing cost due to a minimum number of parts re 
quired in its construction to adapt same for installation 
in a refrigerator. 

Another object of my invention is to provide an ice 
block maker of the unitary rotatable tray type which oc 
cupies a minimum of valuable storage space in a freez~ 
ing chamber of a refrigerator for rotating same therein 
to eject ice blocks from compartments in the tray. 
A further object of my invention is to provide a me 

chanical means or method for ejecting ice blocks from 
compartments of a rotary type freezing tray or mold in 
an ice maker one after another in succession during ro 
tation of the tray or mold so as to reduce the force re 
quired to rotate same. 

In carrying out the foregoing objects it is a still further 
and more speci?c object of my invention to provide an 
ice making apparatus including an elongated freezing 
tray having a row of ice block compartments therein 
which tray is rotatable about a helical cam formed on a 
stationary member whereby the ‘bottom of the compart 
ments progressively engage different portions of the cam 
and are distorted or flexed for ejecting ice blocks one after 
another from the compartments as distinguished from 
?exing or twisting an entire tray or carrying out several 
operations of mechanisms in an ice maker to at one and 
substantially the same time obtain a batch of ice blocks. ' 

Further objects and advantages of the present invention 
will be apparent from the following description, reference 
being had to the accompanying drawings wherein a pre 
ferred embodiment of the present invention is clearly 
shown. 
In the drawings: 
"FIGURE 1 is a front View of a household refrigerator 

cabinet with its doors open and having an ice block mak 
ing apparatus of the present invention incorporated in 
the freezing chamber thereof; 
FIGURE 2 is an enlarged fragmentary broken sec 

tional view through the refrigerator cabinet taken along 
the lines 2-~2 of FIGURE 1 partly in elevation showing 
the mounting of parts of the ice making apparatus within 
the freezing chamber of the refrigerator cabinet; 
FIGURE 3 is a fragmentary sectional view taken along 

the lines 3—3 of FIGURE 2 showing the relationship of a 
cam means with the tray of the ice maker in a water 
freezing position; 
FIGURE 4 is a view siimlar to FIGURE 3 with the 

tray of the ice maker rotated relative to the cam means 
thereof and illustrating distortion of the ‘bottom of an 
ice block compartment; and 
FIGURE 5 is a schematic illustration of parts of the 

ice making apparatus in a wiring diagram and controls 
for the apparatus. 

Referring to the drawings, wherein an embodiment of 
my invention is illustrated, I show in FIGURE 1 thereof 
a conventional household refrigerator cabinet generally 
represented by the numeral 10. Cabinet 1%} is of the type 
including an insulated upper frozen food storage or freez 
ing chamber 11, normally closed by a door 12, and a lower 
insulated unfrozen food storage chamber 14 separate 
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from chamber 11, and normally closed by a door 15. 
These chambers 11 and ‘14 are adapted to be cooled to a 
suitable temperature different from one another by a con 
ventional refrigerating system. Such a refrigerating sys 
tem includes, in addition to a metal plate-like evaporator 
16 mounted within chamber 14 and located behind a pro 
tective ballle or cover 17, a refrigerant evaporator 18 in 
the form of a conduit coiled or wrapped around and se 
cured in metal-to-metal contact with a metal liner form 
ing walls of chamber 11. The refrigerating system also 
includes a refrigerant translating device which may be 
a motor-compressor-condenser unit 19 having suitable 
pipe or conduit connections with the evaporators for cir 
culating refrigerant in succession, ?rst through coiled 
evaporator 18 and thence through evaporator 16. Usual 
controls (not shown) as is well known in the art may be 
provided for controlling cyclical operations of the motor 
compressor part of the refrigerator system. While I have 
disclosed one conventional manner of chilling the interior 
of chambers 11 and 14 it is to be understood that other 
arrangements may, if desired, be employed. For exam 
ple, the food storage and freezing chambers 11 and 14 
respectively may ‘both be subjected to forced air circula 
tion arrangements whereby to maintain the interior of 
chamber 11 at a temperature well below 32° ‘F. and the 
interior of chamber 14 at a food preserving temperature 
above 32° F. 
My improved ice block making apparatus associated 

with refrigerator cabinet 10 includes or comprises a non 
metallic elongated tray or mold 26 (see FIGURES 2 and 
3) having a bounding rim 2i and integral walls dividing 
the interior of the tray or mold into a row of ice block 
compartments each provided with upstanding or upright 
sides 22 and a resilient or ?exible bottom 23 adapted to 
receive water to be frozen into ice blocks in the compart 
ments. Sides 22 of adjacent compartments of tray ‘20 
are provided with a recess or weir 24 in webs therebe 
tween which permit water to flow from one compartment 
to the other in establishing a common water level in the 
tray. Elongated tray 2% may be molded of any suitable 
or desirable plastic or rubber-like material which will 
render at least the lower portion or bottom 23 of the plu 
rality of ice block compartments resilient or ?exible so as 
to withstand repeated individual distortions and which 
compartment bottoms will snap or spring back into their 
normal position after being distorted or flexed. While I 
have disclosed a nonmetallic tray or mold it is to be 
understood that my invention is not so restricted to such 
a tray since it may be quite possible to make the tray of 
metal with thin resilient walls forming the flexible bottom 
of compartments therein. The bounding rim 21 of tray 
or mold 20 is clamped under a metal frame 26 and the 
opposite ends of the tray or mold are secured to simul 
taneously rotatable metal arms 27 by screws or rivets 28. 
Tray 20 is normally rotatably mounted within freezing 
chamber 11 of cabinet 10 in an upright position and the 
clamping of its peripheral bounding rim 21 to frame 26 
prevents or holds ‘the tray against being bowed or twisted. 

In order to mount tray 20 within chamber 11 for rota 
tion therein I lock or key arms 27, by a pin or the like 
31, to a rotatable shaft 32 which is journaled in the bear 
ings 33 provided on supports 34. The supports 34 are 
bolted or otherwise suitably secured to the top wall of 
chamber 11 for supporting the mold or tray 20 therein. 
Shaft 32 projects through a rigid hollow member (see 
FIGURES 2 and v3) which includes an elongated bar-like 
portion 36, substantially coextensive with the elongated 
tray 20, spaced-apart laterally extending mounting legs or 
bracket portions 37 and cam means 38 formed integral on 
portion 36. Shaft 32 is positioned at and is rotatable 
about the axis of cam means 38. Mounting bracket por 
tions 37 of the rigid hollow member is bolted or otherwise 
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suitably fastened to a side wall of chamber 11 so as to 
stationarily secure this member within the freezing cham 
ber in association with tray or mold 2%. Cam means 38 
is helically formed on the rigid stationary bar-like mem 
ber and preferably extends continuously throughout the 
length of elongated tray or mold 20 from a predetermined 
?xed point at one end of the member to a locus point at 
the other end of the member. While I prefer cam means 
38 to be continuous, it is to be understood that, insofar as 
my invention is concerned, this stationary cam means 
could be comprised of spaced-apart earn portions arranged 
in helix formation along the length of the stationary bar 
like member from one given point thereon to a locus 
point of the formation. Tray 26 is normally out of en 
gagement with cam means 38 in an upright position with 
in chamber 11 but the cam means is located therebeneath 
in such a juxtaposition relative to the tray as to be in the 
path of rotation of at least the resilient bottom 23 of 
compartments thereof. An ice bucket or ice block stor 
age receptacle 41 is removably located under the ice mak 
ing apparatus and is supported on the bottom wall of 
chamber 11 in engagement with a spring biased electric 
switch (not shown) interposed in an electric wiring cir 
cuit for the apparatus to be hereinafter described. The 
electric switch just referred to is actuated in response to 
the weight of a predetermined quantity of ice blocks re 
ceived in receptacle 41 for opening the electric circuit 
and discontinuing production of ice blocks by the appara 
tus. This is a common and well known expedient in the 
art and the electric switch actuated as stated needs no 
illustration or further description herein since it ‘forms 
no part of the present invention. A water inlet pipe 43 
(see FIGURE 1), connected to a suitable source of water 
supply, extends through a wall of refrigerator 10 and has 
its outlet end located within chamber 11 above the up 
right tray or mold 20 to discharge a measured amount of 
water thereinto as will also hereinafter be described. 
Shaft 32 projects through a wall of chamber 11 and this 
shaft is connected with a self-reversible electric driving 
motor 45 (see FIGURE 5) outside the chamber for ro 
tating the tray or mold 20 throughout an are, about the 
axis of cam means 38, of approximately 155° travel. The 
shaft 32 extends entirely through motor 45 and has an 
end projecting therefrom for carrying a cam thereon serv 
ing ‘a purpose to be hereinafter described. 
Assuming now that a proper or measured amount of 

water has been directed from pipe 43 into the plurality of 
compartments of the row thereof in tray or mold 20, while 
it is in its upright position in chamber 11, and the water 
has been hard-frozen into separated ice blocks therein. 
‘Motor 45 is energized in any suitable manner, as for ex 
ample as will be hereinafter described, and rotates shaft 
32 and the tray or mold 2t} locked or keyed thereto in a 
clockwise direction, as viewed in FIGURE 3 of the draw 
ings, throughout an arc of 155° about the axis of cam 
means 38 on the stationary bar-like member. The initial 
rotation of tray 20 causes bottom 23 of the compartment 
at one end of the tray to ?rst engage a portion of helical 
cam means 38 and he slighly distorted or ?exed whereby 
the block of ice in this compartment is forcefully ejected 
therefrom and directed into receptacle 41. Continued ro 
tation of tray 20 thereafter causes bottom 23 of the re 
mainder of the compartments of the row thereof in the 
tray to progressively engage portions of cam 38 and are 
also slightly distorted or ?exed thereby one after another 
in succession from the one end of the tray to its other end 
(see FIGURE 4). Flexing or distorting the other com 
partment bottoms 23 releases all of the ice blocks from 
tray 20, during rotation of the compartments thereof into 
ice block ejecting positions, by virtue of the helical ar 
rangement of cam means 38 on the stationary bar-like 
member and the progressive engagement of the com 
partments therewith. In this connection it is desired to 
here set forth that the substantial point contact of cam 
means 38 with the compartment bottoms 23, the slight 
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distortion or ?exing of these compartment bottoms thereby 
and the particular shape or contour of the ice block com 
partments all cooperate to play an important role in 
rendering the present disclosure ‘feasible. First, the 
bottoms 23 of compartments of tray or mold 20 are never 
distorted or ?exed beyond a distance Where they will not 
spring, snap or ?ex back into their original or normal 
shape, when the tray or mold is uprighted, and conse 
quently the compartment bottoms cannot be moved into 
a deformed permanently set position to render a subse 
quent ice ‘block ejecting rotation of mold or tray 2%) inef 
fective. Secondly, once compartment bottom 23 is only 
slightly ?exed or distorted the ice block in the compart 
ment is shifted relative to and loosened from all walls 
thereof and, due to the shape or contour of the compart~ 
ment walls, the loosened ice blocks are not restrained 
thereby and they freely slide out of the compartments to 
gravitate or fall into receptacle 41 when the compartments 
are indexed or rotated far enough to create such gravita 
tion. 

Suitable timing mechanism, which will be described 
hereinafter, serves to reverse the direction of rotation of 
driving motor 45 and consequently shaft 32, after the 
tray or mold 25? has been rotated clockwise throughout its 
155° travel for returning the tray to its upright normal 
water-?ll position. The motor 45 may ‘stall momentarily 

. after rotating tray Zii into its ice block ejecting position 
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before the timing mechanism reverses the direction of ro 
tation thereof. This is typical of such motors and causes 
no damage thereto. As motor 45 nears the end of its re 
verse direction of rotation, a roller 51 (see ‘FIGURE 5 ) on 
the end of a lever 52 of a water valve 53 of a water sup 
ply means rides over a lobe 54 provided on a cam 56, 
mounted on a projecting portion’ of shaft 32, and the 
movement of roller 51 is imparted to lever 52 to open 
valve 53 for discharging a measured amount of water 
through pipe 43 into the upturned tray or mold 20 to re?ll 
same after which the valve 53 closes. The water supply 
means is located exteriorly of chamber 11 of the refrigera 
tor 10 and may be of any suitable character such as the 
water main leading into the residence or building in which 
the cabinet 10 is installed. Valve 53 is preferably a meter 
ing means or device and may be similar to the valve 
shown and described in the patent to F. W. Sampson No. 
2,793,793 dated May 28, v1957, and assigned to the as 
signee of this application. The showing in FIGURE 5 of 
the drawings illustrates electric controls suitable for con 
trolling the present ice making apparatus. Reference nu 
merals 61 and 62 designate the power lines used for sup 
plying electric current to the controls. Numeral 63 de 
picts a conventional timing motor, separate from the 
motor 45, which is connected across the power lines 61 
and 62. Timer motor 63 is continuously operated, except 
when a switch 64 actuated by the ice block storage re 
ceptacle 41 is opened, and is adapted to operate a switch 
66 at speci?ed or predetermined intervals of time suffi 
cient to insure hard-freezing of water in tray or mold 20 
into ice blocks such, for example, as every hour or so. 
As hereinbefore stated, switch 64 is a weight actuated nor 
mally closed switch adapted to be opened by a predeter 
mined ice accumulation in receptacle 41 and when same 
is opened switch 64 interrupts ?ow of electric current to 
timer motor 63 to render the ice maker inoperative until 
the supply of ice blocks stored in receptacle 41 has been 
substantially exhausted. Timer motor 63 operates switch 
66 which is arranged in series with the reversible driving 
motor 45. For illustrative purposes this driving motor 
is shown as having a pair of direction reversed shading 
poles ‘67 and 68 controlled by a switch 69 also operated by 
timer motor 63 in such a manner that each time the 
timer motor 63 closes switch 66, switch 69 will close the 
circuit to a different one of the shading poles to reverse 
the direction of rotation of driving motor 45 and conse 
quently rotation of tray 20. This control system is more 
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or less conventional and is therefore not pertinent to the 
invention herein disclosed. 

It should, from the foregr ing, be apparent that a novel, 
improved and simpli?ed apparatus for freezing water into 
ice blocks, for releasing ice blocks therefrom in dry form 
and for storing the ice blocks in a household refrigerator 
cabinet has been provided. Such is accomplished by uti 
lizing stationary cam means progressively engageable by 
the bottom of compartments of a tray or freezing device 
thus reducing to a minimum moving parts incorporated in 
the apparatus. My invention eliminates the necessity of 
employing arti?cial heat in an ice maker and therefore no 
extra refrigeration demand is placed on the refrigerating 
system associated with the refrigerator cabinet. By re 
leasing or rejecting the ice blocks one after another in suc 
cession from the ice tray or mold during a single rotation 
thereof a lower capacity and consequently less expensive 
driving motor may be used to rotate the tray or mold. 
The minute amount of distortion or ?exure required of 
the bottom of compartments of my tray or mold to eject 
ice blocks therefrom insures that the compartment bot 
toms will spring or ?ex back into their normal position 
when the tray or mold is uprighted thus eliminating 
mechanisms or camming devices for so returning same. 
Furthermore, the rather slight compartment bottom 
Wall distortion or ?exure cooperates with the progres 
sive engagement of the compartment bottoms with por~ 
tions of the stationary helical cam means to reduce to a 
minimum stresses or strains imparted to various parts of 
the apparatus whereby such parts can be made of thinner 
gauge material. These and other factors incorporated 
in the present ice making apparatus contribute to render 
the same practical and of low manufacturing cost. 
While the embodiment of the present invention as herein 

disclosed constitutes a preferred form, it is to be under 
stood that other forms might be adopted. 
What is claimed is as follows: 
1. An ice making apparatus comprising in combina 

tion: 
(a) a chamber cooled to a temperature below 32° F., 
(b) an elongated tray having opposed ends thereof 

supported Within said chamber at an axis beneath 
and in a vertical plane intermediate long sides of the 
.tray for rotation therein, 

(0) said tray including spaced-apart double upright 
Walls formed integral therewith dividing the interior 
thereof into a row of compartments adapted to re 
ceive water to be frozen into ice blocks. 

(d) the compartments of said tray each having a re 
silient bottom separated from the bottom of other of 
said compartments by said double walls and render 
ing them distortable independently of one another, 

(2) means stationarily mounted in said chamber pro 
vided with cam portions arranged in a helix-like for 
mation throughout the length of said tray in the path 
of rotation thereof for progressive engagement by 
bottoms of said compartments of the tray, 
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(7‘) said tray being rotatable about said axis in an are 

around said stationary means a su?icient distance 
to substantially invert the tray while same is sup 
ported within said chamber, and 

(g) the rotation of said tray gliding bottoms of the 
compartments thereof sequentially into contact with 
the past cam portions on said stationary means for 
distorting said bottoms individually one after each 
other in succession to release ice blocks from said 
compartments whereby the blocks of ice fall down 
wardly therefrom out of said tray during its inver 
sron. 

2. An ice making apparatus comprising in combina 
tion: 

(a) a chamber cooled to a temperature below 32° F., 
(b) an elongated tray having opposed ends thereof 

supported within said chamber at an axis beneath 
and in a vertical plane intermediate long sides of the 
tray for rotation therein, 

(0) said tray including spaced-apart double upright 
walls formed integral therewith dividing the interior 
thereof into a row of compartments adapted to re 
ceive water to be frozen into ice blocks. 

(d) the compartments of said tray each having a re 
silient bottom separated from the bottom of other of 
said compartments ‘by said double walls and render 
ing them distortable independently of one another, 

(\e) the bottoms of said tray compartments being 
rounded in two opposite directions and said double 
upright Walls spacing them apart to expose all walls 
thereof to chilled air in said chamber, 

(f) cam means ‘stationarily mounted in said chamber 
at the rotatable axis of said tray, 

(g) said cam means extending helically around said 
axis throughout the length of said tray and disposed 
in its path of rotation for progressive engagement by 
bottoms of compartments thereof, 

(it) said tray being rotatable about said axis in an are 
around said cam means a su?icient distance to sub 
stantially invert the tray while same is supported 
within said chamber, and 

(i) the rotation of said tray sequentially gliding bot 
toms of compartments thereof into contact with and 
past said helical cam means for individually distort 
ing said bottoms one after each other to eject ice 
blocks downwardly out of said compartments in suc 
cession from end to end of the tray during its inver 
S1011. 
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