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This invention relates to & control for ice making ma-
chinery, more particularly to _a control device for regu-
lating the operation of ice flake making machinery in re-
sponse 1o a predetermined accumulation of ice formed by
said machinery.

A variety of equipment has been evolved for produc-
ing ice of various thickness and shape. Recent .develop-
ments have grven rise to machinery producing ice flakes
which compme relatively small, thin, translucent bits of
ice. These ice flakes which present a relatively large sur-
face area for any given ice velume have been found
desirable for use in cooling various drinks, or the like
food which is served with the.ice to the consumer.  The
ice flakes produced are also used in packing foods such
as vegetables to be transported a substantial distance to
a market. Ice of the form described is less harmful to
the food than crushed ice formations which presents
a plurality of sharp points capable of penetrating the food.

So-called “Flake Ice Machines” such as described in
co-pending application S. N. 538,204, filled October 3,
1955, in the same of E. MacLeod et al., generally com-
prise a cylindrical drum arranged adjacent the evapora-
tor coils of a rvfrigeration system, with the result that the
drum surface “is relatlvely cooled. - Passing water over
the drum surface results in the formation of a coating of
ice on said surface.” Blades of a given design are then
employed for breaking the ice layer away from the sur-
face of the drum. As is apparent, the functioning of the
ice removing blades is cbviously dependent on the thick-
ness of the ice layer deposited on'the drum surface, since
the amount of force which must be exerted by the biades
is a function of ice thickness. It is thus.desirable to pro-
vide some means for limiting the thickness of the ice
layer formed on the drum surface, in order to limit the
maximum force needed for ice-removal.
erally the ice forms on the drum surface in a layer of
uniform thickness, occasional portions. of excess. thick-
ness do occur.  The problems arising from the formation
of an excess ice thickness on the side walls of the drum
are manifold. . In-addition to resulting in production
of an ice flake of undesirable thickness, economically. in-
expedient power drives are required for moving the
blade. From a maintenance point of view, notwithstand-
ing the provision of a heavy duty power drive, binding
of the machinery still results, as well as breakage of
the blades and the gear teeth and excessive wear of bear-
ings employed in-the drive mechanisms.

It is with the above problems in mind that the present
means have been evolved, means regulating the opération
of. ice making equipment in accordance with the thick-
ness of the ice formed by said equipment. The novel
means _here provided function to prevent mechanism
breal’down and to limit the ice thickness. -

" Tt is-accordingly ‘a primary object of this invention to
provide control: means regulating the operation of an ice
forming: machine, as a functron of the ‘thickness of the
formed ice.

* An addmonal object of this invention is to provide a

=

10

15

20

25

30

35

40

45

Though gen-

50

60

65

70

2

control -assembly for “ice -making machines, for prevent-
ing mechanism breakdown due to excess thickness of ice
formation,

Another object of this' invention is to provide means
on an ice flake machine for protecting-the mechanical
components of said machine from damage which may
decur due to-unusual ice accumulations on the ice form-«
ing surfaces of the machines.

It is also- an object of this invention t6 provide an im-
proved control ‘assembly which may be incorporated on
existing ice forming machines in a relatively inexpensive
manner to limit the ice thickness, and protect the mucha~
nism of this machine.

These and other -objects of the invention which w111
become apparent from -the following disclosure and
claims are achieved by provision of a switch control as-
sembly mounted adjacent the druin of the aforementioned
ice flake machine. "This control assembly is arranged to
actuate- a micro switch positioned in the circuit of the
motor employed for driving the moving parts of the ice
flake forming machine. - As-applied to this ice flake ma-
chine, the micro switch'is provided in the motor circuit
employed for rotating the shaft on which the ice remov-
ing blades are supported. The micro switch is actuated
by a switch arny. -Said switch arm is positioned to be
contacted by a switch actuating pin which is normally
spring biased into an upward switch actuating position.
The pin is retained in a downward position against the
biasing of the spring, and ocut of switch actuating posi-
tion by mieans of‘a detecto blade which moves at a fixed
distance from the-ice formation surface of the ice flake
machine. - 'When said blade contacts an unusual -ice ac-
cumulation, due either -to an excess ice formation at a
given point, or a general excess ice formation, then the
blade is moved with respect to the pin to reléase same,
causing the switch arm to- actuate the switch to stopthe
drive motor of-the machine.

A primary feature of this invention' is that the con-
trol assembly functions to eliminate damage to the gears
of the drive ‘mechanism which - conventionally. results
when the ice removing blades are forced through ice of
excessive thickness.

Another feature of the movel control structure here
provided resides in the fact that blade damage resulting
from excess ice accumulations, is substantially elimi-
nated.

The specific ¢onstructional features of a structure em-
bodying this invention, and their mode of operation, will
be made most manifest and particularly pointed out in

~the followmg description taken in con]unctlon with the

accompanying drawings, wherein:

Figure 1 represents a fragmentary cross-sectional, par-
tially diagrammatic-view through a typical ice flake form-
ing machine, showing-the novel control mechamsm in

operative posrtlon, and

Figure 2 is a cross-sectional view taken on line 22
of Figure 1; and

Figure 3 is-an elevational view of the novel control -
assembly; and

Figure 4 is a top'plan view of the novel control assem-
bly; and

_Figure 5 is a perspective view of the control assembly;
and

Figure 6 is a partial view of the schematic control.cir-
cuit, showing the position of the contfol switch.

Refemng now more-particularly to the drawings, like
numerals in the various ﬁgures will be taken to designate
like parts.

The invention here disclosed is' most effectively em-
bodied in -an ice flake forming machine of the type pre-
viously referred to. It is however apparent that the broad
concept of employing a conircl mechapism embodying
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the features of this invention may have applicability to
a great variety of situations where it is desired to regu-
late the operation of a mechanism depositing a layer of
material on a given surface, in response to the thickness
of the deposited layer of material, :

As best seen in Figure 1, the embodiment in which the
invention is found to have maximum utility relates to
an ice flake forming machine. This machine 10 of the
type more fully described in co-pending application S. IM.
538,204, comprises a cylindrical surface 11 having the
evaporator coils 12 of a refrigeration system (nct shown)
arranged to refrigerate said surface 11. A water dis-
tributor plate 13 of a conical configuration is arranged
to direct water along the interior surface of said refrig-
erated cylinder whereby a gradual thickness of jce will
be deposited on said surface 11. Distributor plate 13
is formed with an aperture 14 having upwardly extend-

ing peripheral lip 15 about the boundary thereof. Lip

15 functions to prevent water from passing through aper-
ture 14, as will become hereinafter more apparent. Wa-
ter is supplied to plate 13 from perforate torns shaped
tube 16 connected to water supply line 17. A shaft 18

. is coaxially positioned with respect to surface 11 to rotata:
bly support the water distributor plate 13. The motor
19 drives the shaft 18 through gear box 20 which, in addi-
tion to the water distributor plate 13, alsc supports the
cutter blade 21 through supporting plate 22 secured to
the shaft by any suitable fastening means.

Mounted on shaft 18 at a spaced circumferential dis-
tance in advance of the cutter blade is a control assem-
bly 25 arranged beneath aperture 14 in plate 13. The
control assembly 25 comprises a mounting bracket 26
‘having an offset ear 27 (see Figures 4 and 5) adapted for
securement to the supporting plate 22 for rotation with
the shaft 18. Far 27 is secured by any suitable fasten-
ing means to supporting plate 22.

Mounting bracket 26 is formed with perpendicular end
flanges 28 as best seen in Figure 5. At the end of these
end flanges, remote from ear 27, detector blade 3¢ is
pivotally supported. Springs 31 between the free end
of blade 30 and. the free end of bracket 26 bias blade
30 to a normal operative position . as illustrated. The
upper portion of detector blade 39 is formed with a
flange 32 which in operative position, engages in notch
33 of pin 34 which is mounted for vertical reciprocation
in pin bracket 35 suitably secured on mounting bracket
26. Spring 37 is mounted in compression about pin 34
between -plate washer 38, secured on pin 34, and the
upper flange 40 of pin bracket 35. This spring biases
pin 34 to an upward position. As best seen'in Figure 1,
pin 34 extends up through aperture 14 in plate 13. Pe-
ripheral lip 15 prevents water on plate 13 from dripping
onto the control assembly.

Micro switch 45 is positioned in the circuit of motor

19 driving shaft 18. Switch arm 46 actuating the micro
switch is positioned as best seen in Figure 1 so that upon
release of pin 34, to its upwardly biased position, the
micro switch will be actuated to stop the drive motor.

Operation

The above described structure reveals how the in-
vention may best be applied to prevent excess accumula-
tion of ice as formed by -an ice flake machine from inter-
fering with the proper functioning of said machine. The
necessity of this thickness. control is apparent when it is
consideéred that satisfactory functioning of the machine
is dependent-on the forces that the jce removing blades
must exert to free the ice flakes from the refrigerated sur-
face. Excess ice thickness may damage the blades, break
the gear teeth or cause excessive bearing wear.

The control assembly here provided is secured on shaft
18 for continuous movement over the surface of ice de-
posi_t. When a given ice thickness has been built up on
?efrlgerated surface 11, detector blade 30 contacts the
ice sutface pivoting the blade 38 about bracket 26 against
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the spring biasing effect of spring 31. Upon movement
of blade 30 away from bracket 26, flange 32 is forced out
of slot 33 in pin 34, thus permitting pin 34 to be upward-
ly biased by spring 37 so as to move switcharm 46 caus-
ing micro switch 47 to stop the drive motor 19 and
deactivate the machine.

it is thus seen that blade 38 will be actuatsd either by
an unusual ice accumulation at one point on the ice form-
ing surface, or by a general excess ice build up. In
ecither event the machine will be stopped, preventing dam-
age to the drive gears, blades or bearings.

Obviously, switch 45 may control a variety of the drive
mechanisms of the flake ice machine so as te stop the
refrigerant compressor, or any of the component pump
mators, or the like.

After the ice accumulation, causing the action referred
to above, has been removed, the element 34 is manually
forced in a downward direction until seat 33 engages
flange 32.

The above disclosure has been given by way of illustra-
tion and elucidation, and not by way of limitation and it
is desired to protect all embodiments of the herein dis-
closed inventive concept within the scope of the append-
ed claims,

We claim:

+ 1. Means for making ice, said means comprising: refrig-
erating means; means distributing water over said refrig-
erating means; means removing the formed ice from said
refrigerating means; and means gauging the thickness of
ice to detect any excess ice thickness, said gauging mazans
deactivating the ice removing means.

2. A method for making ice comprising the steps of:
flowing a thin film of water over a rafrigerated surizze to
form a thin sheet of ice therecn; gauging the S8
of the sheet of ice; exerting a compressive force on the
ice sheet to sever the bond between the ice and the sur-
face, whereby ice of a given thickness is formed and
stopping the severing of said bonds in the event that an
excess thickness of ice is gauged.

3. A method for making ice comprising the steps of:
flowing a thin film.of water over a refrigerated surface
to form-a thin sheet of ice thereon; gauging the thick-
ness of the sheet of ice to detect any excess ice thick-
ness; exerting a compressive force. on the ice sheet to
remove same from the refrigerated surface; and prevent-
ing the exertion of compression forces on the ice sheet
when an excess ice thickness has been detected.

4. In a machine for making ice, the combination of:
an ice accumulating surface; means to refrigerate said
surface; means for distributing water over the surface to
form ice thereon; means removing the formed ice from
said surface; and means operatively associated with said
removing means for detecting any excess ice thickness
to deactivate said removing means.

:5.-In a machine for making ice, the combination of:

" a cylindrical surface; means to refrigerate said surface;

means for distributing water over the surface to form
ice thereom; an ice removing blade passing over said
cylindrical surface to remove the ice formed thereon;
and a detector member controlling the movement of said
blade, said detector member continuously measuring the
maximum allowable thickness of ice formed on said sur-
face.

6. Apparatus as in claim 5 in which the ice removing
blade exerts a compressive force on the ice.

7. Apparatus as in claim 6 in which the detector mem-
ber moves with said blade.

8. In a machine for making ice flakes the combina-
tion of: a cylindrical ice accumulating surface; means
for distributing water over the surface to form ice
thereon; an ice removing blade arranged to move over
said surface to remove the formed ice therefrom; and a
detector member mounted to move with said ice remov-
ing blade, said detector member moving at a fixed distance
from said surface whereby an excess thickness of ice on
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said swrface will cause the detector member to be de-
flected causing said removing blade to stop.

9. In an ice flake forming machine having an ice form-
ing surface and means for removing the ice from said
surface in a flake form, apparatus for regulating the
operation of said machine, said apparatus comprising:
a detector member mounted to move at a fixed distance
from the ice forming surface; a support for said detector
member; a pivot connection between said detector mem-
ber and said support; a switch actuating member on
said support engaged by said detector member when said
detector member is in operative position; and a switch
in an electrical circuit supplying power to the machine,
said switch being actuable by said switch actuating mem-
ber, whereby upon release of said member from engage-
ment with said detector member, the machine is stopped.

10. Apparatus as in claim 9 in which said switch
actuating member comprises a pin spring biased into
switch activating position.

11. Apparatus as in claim 10 in which said pin is
notched, and said detector member has a portion en-
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gaging said notch to retain the pin against the biasing
action of the spring.
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