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1

This invention relates to ice-making, and more

in particular to making small pieces of ice of
relatively uniform size. The present invention is
related to my copending applications Serial No,
573,939, filed January 22, 1945, now Patent No.
2,524,815, Serial No. 686,021, filed July 21, 1946,

now Patent No. 2,549,747, and Serial No. 83,603,

filed March 26, 1949; and, also, to copending
application Serial No. 57,158, now Patent No.
2,593,874, filed October 29, 1948,

The above-identified copending apphcatxons
disclose machines and apparatus, including auto-
matic ice-making units, and methods of operat-
ing the same, by means of which ice of high
quality is formed in an efficient and dependable
manner. The ice-making machines disclosed

produce ice in the form of long columns or sticks, -

which are square in cross-section and which
may have a longitudinal -hole therethrough.
These columns are severed or cut into lengths
to produce cubes, and the cubes are deposited
into a storage chamber beneath the ice-making
and severing gpparatus. The holes in the cubes
are cylindrical and they may vary some in size,

depending upon the conditions of operation of.

the apparatus, particularly, the structure and ad-
justment of the control system which automati-
cally controls the ice-making and harvesting op-
erations.

With ice-making units such as those referred
to above, it is possible to produce ice of excep~
tionally high quality in the form of cubes of a
desired size, and they may be produced with
cylindrical holes of a given diameter there-
through. Furthermore, with other types of ap-
paratus, ice may be produced in the form of thin
wafer-like pieces which are of relatively uniform
size, and which are free-flowing. However, it is
at times desirable to provide ice in sizes inter-
mediate the cube and wafer sizes, such  as,
crushed ice. In the past, ice has been produced
in large blocks, and then crushed or chipped to
the sizes desired; but, the crushing or chipping
of ice blocks produces. many ‘ice fragments of
widely varying sizes so that if ice of a particular
size is desired, the crushed product must be
sifted or otherwise processed to remove the small
fragments. This is quite wasteful, not only be-
cause much of the ice is wasted, but also, be-
cause it is inefficient to produce ice in large blocks
and then break it up into small pieces.

It is an object of the present invention to pro-
duce ice of extremely high quality in pieces which
are of relatively uniform size, particularly,
crushed ice somewhat intermediate the usual size
of ice cubes and the usual size of ice wafers or
the like. It is @ furfher object fo provide a
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method and apparatus for carrying out the above
in a simple and efficient manner. -Another ob-
ject is to provide such -apparatus which is simple
and sturdy is construction, inexpensive to man~
ufacture and maintain, and dependable in use.
These and other objects will be in part obvious -
and in part pointed out below: :

The invention, accordingly, consists in ‘the
features of construction, combinations of ele-
ments, arrangements of parts and in the sev-
eral steps and relation and order of each of .
the same to:one or more of the others, all as
will be illustratively described herein, and the:
scope of the application of which will be indicated
in the following claims.

In the drawings: .

Figure 1 is a perspective view of an ice-making
machine constituting one embodiment of the in-
vention;

Figure 2 is an enla.rged vertlcal sectlon of the
machine of Figure 1;

Figure 2A is a perspective view of an ice cube
produced in the machine;

‘Figure 3 is a further enlarged vertwal section
on the line 3—3 of Figure 2; ;

Figure 4 is an enlarged vertlcal section on the
line 4—4 of Figure 3;

Figure 5 is a fragmentary perspective view of
a portion of the apparatus of Figure 4;

Pigure 6 is a section of the line 6—6 of Fig-
ure 4;

Figure 7 is a view on the line T-—1 of Figure 3;

Figure 8 is an exploded view of crusher parts;
and,

- Figure 9 is a vertical sectlon of - another ice
crusher. -
In the illustrative embodiment of the present
invention,:ice is produced in columns and sev-
ered into cubes, one of which is shown in Figure
24, and then crushed ice may be formed by sub-
jecting the cubes to a break operation. Each of

> the columns of ice is of the type referred to above,
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having a square-outside cross-section and it may
have a small cylindrical longitudinal hole there-
through. As indicated above, each’ column of
ice is built up by flowing water in a thin layer
down the inner surface of a refrigerated tube;
the rate of flow is such that clear ice is built up
without any visible stratification. However, the
ice is unique in that it is extrémely hard and
it tends to break only along definite transverse
planes or lines (such as those indicated in broken
lines in Figure 2A), each of which extends trans-
versely of the plane in which the ice was formed.
The ice wall surrounding the center of the col-
umn is of greater thickness at the corners of

-the column than it 'is at the longitudinal zones
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intermediate the corners, that is, at the zones
which extend along the centers of the flat sides
of the column. As a result of this, each of the
cubes tends to have four zones of minimum
thickness along the longitudinal central lines of
the four sides which are parallel to the axis of
the hole. In accordance with the present inven-
tion, the ice cubes are produced as indicated, and
they are then subjected to a breaking operation
whereby each of them is broken with a tendency
to break along these four zones of minimum
thickness and also along the transverse planes
and lines referred to above. This produces pieces
of ice which are smaller than the cubes, and yet

many of the pieces of ice are of somewhat the i

same size and general configuration.

Referring particularly to Figure 1 of the draw-
ings, an ice-making machine { has at the bot-
tom a base formed by a storage compartment 2,
a central ice crusher section 4, and, at the top,
an ice-making unit 6. The ice storage compart-
ment and the ice-making unit will be discussed
in the present application to the extent necessary
to the understanding of the present invention,

"and such structure as is not discussed in detail 2

is identical with that shown in my copending
application, Serial No. 686,021, now Patent No.
2,549,747, filed July 21, 1946. Therefore, that
application is incorporated herein, and reference
may be had thereto for details of the structure
or mode of operation not herein disclosed. The
jce-making unit is enclosed in a casing 3 having
a removable front panel 5; and, within this casing
there is a motor driven refrigerant compressor,
a condenser and other elements of a refrigera-
tion system, indicated at 9.

The evaporator of the refrigeration system is
shown in part at T and is formed by two evap-
orator sections positioned along the opposite sides
of a bank of vertical freezing tubes 8. Each
of the evaporator sections is formed by a plural-
ity of serially-connected evaporator tube runs
which are horizontal and are interconnected at
their ends to form a continuous evaporator pas-
sageway at each side of the bank of freezing
tubes. The freezing tubes are square in cross-
section, and they form with the evaporator an
ice freezing assembly which is covered with heat
insmlation and within which water is frozen into
columns (i of clear, hard ice; and, the ice col-
umns are then harvested by passing hot refrig-
erant gas into the evaporator. Water flows into
the freezing tubes from a header {0, and it flows
through the tubes at a very rapid rate so as to
produce clear, hard ice, and the water in excess
of that frozen in the tubes falls into a sump
tank 12 and is recirculated by a pump (not
shown) .

‘The ice-making unit is operated in accordance
with the disclosure of the copending application
Serial No. 57,158, filed October 29, 1948, now Pat-
ent No. 2,593,874, and the operation is controlled
automatically in accordance with a predeter-
mined ice-making and harvesting cycle. Spe-
cifically, the ice-making or freezing operation is
carried on until ice builds up to close, or sub-
stantially restrict, one or more of the openings
through the columns of ice. The ice is then
harvested, that is, the ice columns are melted
free and drop from the bottom ends of the freez-
ing tubes. At the bottom of the freezing tubes
there is an ice cutter or chopper assembly {3
which cuts each of the ice columns into lengths
as it emerges from the bottom of its freezing
tube; these lengths of the ice columns are sub-
stantially equal to the transverse dimension or
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width of the columns so that ice cubes are formed
of substantially equal dimensions throughout.
As discussed above, the ice forming the columns
tends to break along transverse planes or lines
sp that the cubes are even and uniform. How-
ever, as indicated, certain of the columns of ice
may have longitudinal center holes therein, so
that each cube formed therefrom has a hole
through it extending from the centers of two op-
posite sides and parallel to the other four sides;
and, the ice forming the cubes is extremely hard,
clear and brittle, as it contains substantially no
precipitated salts and air.

The central ice crusher section 4 has a rigid
casing (4 with a removable front panel 5, and
within this casing is the ice crusher unit, and the
details of which are shown in Figures 2 to 8. The
ice crusher unit {6 (see Figure 2) is provided
with an ice-directing chute and baffle structure,
whereby the ice cubes are received, and may be
diverted directly to the ice storage compartment
2; or they may be crushed and then the crushed
jce is passed on to the ice storage compartment.
Access may be had to the ice storage compart-
ment for removal of ice by lifting either of a
pair of swinging lids {7. As will be explained
more fully below, slidably mounted in the upper
portion of the ice storage compartment 2 are two
haskets 18 which may be used to catch the ice,
cr the baskets may be slid to the side so that the
ice falls into the bottom of the storage compart-
ment. Thus, the baskets may be used to catch
and store either ice cubes or crushed ice, and
the other product may be stored in the bottom
of the compartment. The baskets may be re-
moved through the front opening which is nor-
mally closed by lids (1.

As shown best at the upper portions of Figures
3 and 4, the ice cubes of the type shown in Figure
2A pass from the upper ice-making section 6
through an elongated rectangular opening (9 into
the ice crusher section 4. At the ends of this
opening there are diverting baffles 20 and 21 (Fig-
ure 3) which divert the cubes from the ends of
the ice-making section toward the center and co-
operate with the parallel side walls of the chute
to provide, in a sense, a hopper which feeds the
cubes to the ice crusher unit. Thus, during op-
eration, a substantial body of ice cubes may be
accumulated in this chute or hopper. Opening
18 is surrounded by a downwardly directed flange
structure 22 (see Figure 4) to which is bolted the
chute and baffle structure referred to above. This
structure comprises a pair of end plates 23 (Fig-
ure 3) which are rectangular and are fixed at
the top to the flange structure 22, and at the bot-
tom to a similar structure generally indicated at
24. Extending between end plates 23 and bolted
thereto, are two side plates 25 (Figure 4) which
extend in parallel relationship and have the
cross-sectional configuration shown with flat
vertical portions at the top and bottom forming
with the end plates a rectangular top inlet chute
2§ beneath opening {9, and a bottom outlet chute
27 (see Figures 2 and 3) in alignment with a
rectangular opening 28 in the top wall of the ice
storage compartment 2. Between the inlet and
outlet chutes the two side plates 25 are formed
into somewhat arcuate form so that they define
a substantially cylindrical crushing and bypass
zone between chutes 26 and 271. Rigidly mounted
at the right-hand side of this crushing and by-
vass zone is the ice crusher 28, formed by a sta-
tionary grid assembly 29 and a rotating crushing
rotor 38, and the details of which are shown best

5 in Figures 7 and 8. The stationary grid assem-
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bly 29 comprises two longitudinal side ‘bars 32
and- 34 and eleven cross bars :36; eachi of bars 36
has an end portion which projeets through a rec-
tangular opening in ‘each of the side bars and
welded so as to rigidly connect each of the cross
bars to each of the side bars. Each of the side
bars has similar projections on its ends which

8,845,910

project through its end plates 23 and are welded .

thereto; thus, the bars 32, 34 and 36 and the end
plates 23 form g rigid grid structure.

The crushing rotor 30 comprises a-hexagonal
shaft. 38 which carries twelve-spaced crushing
arms 490, each of which has a hexagonal opening
through which the shaft extends with a snug fit,
and between each of the crushing.arms and the
next there is a spacer sleeve 42.  Each of the
‘crushing arms has a leading edge 39 which. ex-
tends somewhat spirally and outwardly in the di-
rection of rotation, and there is a trailing edge 41
which is somewhat of the same configuration.

The central portion of each of the cross bars 35 -

has a semicircular recess 43 which permits the
rotor to be positioned with its axis in alignment
with the plane of the top of the cross grids. The
left-hand end of shaft 38 (Figures 3 and 7) is
journalled in a bearing assembly 44 supported by
a bracket 46 clamped to the end wall 23, and the
right-hand end is supported by a similar bearing

assembly 48 similarly mounted in a bracket 50 .

on the end wall. The bearing assemblies are
lubricated by oil cups 5§1. . Shaft 38 projects (see
Figure 3) to the right beyond the bearing as-
sembly 48 and is connected through a flexible
coupling 52 to the shaft 58 of an electric motor
55. Motor 56 is mounted securely by a flexible
support .on bottom wall: of the casing {4, The
crushing arms 40 are positioned in staggered re-
‘lationship - (see Figures.4-and 8) with each arm
being spaced 120 degrees radially from the next;
there are twelve arms so that the .crusher rotor
‘formed by the shaft, the crushing arms and the
spacer sleeves 42 is a balanced unit which rotates
counterclockwise (Figure 4). FEach of the
crusher arms is positioned in a plane which bi-

‘sects one of the spaces or vertical passageways

‘formed by the crossbars 36; thus, the grid forms,
in effect, an anvil assembly which intercepts and
stops the ice cubes as they pass downwardly and
‘then holds the cubes while they are crushed by
the crushing arma 40. As expldined above, the
icé cubes are formed in ‘vertical freezing tubes
and may have a hole therethrough; the breaking
tends to be along lines and planes which extend
radially from the hole or line which was the daxis

of the column from which the cube was severed .

Tt has been found that, particularly with the ap-
paratus shown, cubes of this type are crushed
with great facility into. crushed ice :which has a
relatively low percentage of small or splintered
ice and a relatively h1gh percentage of large
somewhat cubical pieces. - © ¢

As pointed out above, shaft 38 is’ hexagonal and

the openings through the ¢rushing arms 40 are of.
the same shape and snugly receive the shaft, and

the arms are staggered so that each of the crush-
ing arms is spaced arcuately one-hundred twenty
degrees from the next adjacent arms. - Thus, the
arms are positioned in three rows, angularly dis-
posed as shown in Figure 4 with there being four
arms in each row. -During ~operation, as the

crushed rotor is turned counterclockwise (Fig-:

ure 4) the three rows of the crushing arms are
effective in succession with the crushing arms of

one row, first moving downwardly between the

respective crosshars 36 of the grid, and then they

10

15

20

6

are followed by the crushing arms of the next row
and later by the crushing arms of the other row.

The crushing . action takes: place through-a
rather wide range of ‘arcuate movement of -the
rotor so that the load on the motor is relatively
constant. - Furthermore, the:rotor itself and:the
rotor of the motor have sufficient momentum:at
the relatively high speed to impact the.ice:cubes,
with crushing forces. ‘Thus, the crushing action
is quite efficient because it depends upon an im-

‘pacting action as distinguished from a cutting or
‘shearing action. - As indicated -above, the cubes

may pile up above the crusher and this tends to

"keep the crushing zonefilled with cubes until

they are all crushed. The ice particles which are
of relatively uniform size drop through the spaces
between the' crossbars 36 and fall through the
outlet chute 27 (see Figure 2) into the storage
compartment. With the baskets positioned as
shown, the ¢rushed ice falls into the baskets. Re-
ferring .again to  Figure 4, directly: above the
crushing rotor there:is-flexible rubber bafie 53

~ which is clamped ‘at its upper edge to the casing

25
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-gular plate 76 (see also Figures b and 6).

at the inlet opening 26 and hangs downwardly.
This flexible baffle 59 tends to stop flying particles
of ice and tends to. direct the cubes of ice toward
the left-hand portion of the crushing unit.

The crusher. assembly is so arranged that the
ice cubes may be diverted past the-ice crusher
and, therefore, directed to the storage compart-
ment intact. This is:performed (see Figure:4)
by a rectangular baffle 60 which is hinged at its-
lower edge by a hinge 62 to the upper edge of
side bar 32 of the grid assembly 29." Baffle 60 ex-

. tends between the end plates 23 and swings be-

tween the full line and broken line positions: of
Figure 4. The upper edge of the baffle is covered
by a rubber strip or bead 64 which acts as a.
resilient bumper and seal. ~“When the baffle is in
the full line position, its upper edge rests against
the left-hand side plate at the lower end of chute
26 with the result that ice cubes passing. down-
wardly from the ice-making unit are diverted to
the. right to the ice crusher. When the baffle is
swung to the right to the broken line posxtlon its -
upper edge engages the right-hand side wall at
the lower end of chute 26, and diverts the ice

‘cubes to the left.  'The ice cubes therefore pass
‘down at the side of the ice crusher and thence
“through chute 27 to the ice storage compartment.
‘As will be explained more fully below, the ice

crusher is operated whenever baffle 60 is in the
‘full line position, and is not operated when ‘the

‘baffle is in the broken line position.

Bafle 60 is swung between its two positions by
a manually operated mechanism acting through
an operating rod 66, which projects through an.
opening 61 in side plate 25, and has onits right-
hand end ‘a pivot assembly, including a cap: 68-
(see also Pigure 7). Cap 68 is threaded onto rod
66 and has an-integral’'elbow pin 10, the end of
which has a’ball thereon which is pivotally held. -
by a socket cap 12 threaded onto a boss welded .
to bafile 60. 'The other.end of rod 66 carries a
similar pivot assembly,  including cap 14, by
means of which it is pivotally sécured to a trian-
_ Plate
16 is pivoted on a shaft 718 which is supported
(Figure 4) by a" U-bracket 80, welded to a
mounting plate 82. Mounting plate 82 is in
turn bolted to the front wall of the casing and
frame i4.

Baffle 60 is swung between its two pos1t10ns by
rocking the triangular plate 16 between the full
line: and ‘broken line:positions of Figure 4, and-
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this rocking movement is transmitted to the plate
by an operating rod 84 (Figure 5) which is similar
to rod 66, but shorter in length. Rod 84 has
threaded on to its ends a pair of caps 86 and 88
similar to cap 68 and each forming part of a pivot
assembly, by which cap 86 is pivotally secured to
plate 16 and cap 88 is pivotally secured to an oper-
ating arm 90 which is carried by and rigidly fixed
to a shaft 92. Referring to Figure 4, shaft 92 pro-
jects through the front wall of the casing and
is pivotally mounted in plate 82 and a bracket
94 welded to the plate. The left-hand end of
shaft 92 has mounted thereon and keyed thereto,
an operating knob 86 which is grasped by the
operator and turned back and forth to swing
.the baffle between its two positions. This move-
ment of knob 96 is transmitted to the baffle (see
Figure 4) by shaft 92, arm 89, rod 84, triangular
plate 16, and rod 66; and, the movement of the
knob is limited to that necessary to swing the
bafile between its two extreme positions.

It is important that bafle 60 be at rest only
in one of its two extreme positions and, there-
fore, bracket 94 carries an extension 98 to which
is hooked a tension spring (80, the other end
of which is carried by a pin {02 rigidly mounted
on arm 90. Extension 98 and pin 102 are so re-
lated that the distance between them increases
as arm 90 is swung from either of its two posi-
tions; and, therefore, spring 100 tends to move
the arm to one or the other of these positions.
Thus, when the baffle is in either of the extreme
positions the spring acts through arm 90 to exert
a seating pressure and, at the same time, lost
motion is taken up.

As indicated above, the ice crusher motor 56
is turned on whenever baffle 60 is positioned to
pass ice cubes through the ice crusher, and it is
turned off when the baffle is positioned to divert
the cubes around the ice crusher.
(see Figure 6), shaft 92 carries a switch operat~
ing pin 104 which swings with the shaft and
operates a push button switch 106 which pro-
jects from a switch casing {08 mounted on
bracket 88. The arrangement is such that switch
(06 is closed when baffle 60 is in the full line po-
sition of Figure 4 and the crusher motor  is
turned on. When the operator decides to dis-
continue the crushing operation and thereby to
produce only cubes, he turns knob 95 and this
simultaneously stops the crusher motor and
swings baffle 60 to its broken line position of
Figure 4.

As indicated above, the ice storage compart~
ment 2 has two baskets 18 which are slidably
mounted so that they may be used to catch the
ice as it falls into the compartment. Referring
particularly to Figure 2 these baskets are mount-
ed at the rear of the compartment on an angle
pracket {10 and at the front of the compartment
on a similar angle bracket {{2. Each basket has
a pair of handles {14 on its sides and (see Pig-
ure 3) near the front side of each basket there
is a rod (16 which provides reinforcement for
ihe basket and also may be grasped to lift the
pasket from the ice storage compartment. The
baskets are generally rectangular with a slant-
ing front wall which provides a pouring spout
and also provides for access from the front of
the compartment.

When positioned as shown in the drawings the
ice entering the compartment from chute 27 is
deposited in the baskets but, when desirable,
the baskets can be separated by sliding them
apart towards the opposite ends of the compart-
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ment and the ice then falls to the bottom of the
compartment. The baskets will hold a substan-
tial amount of ice but their capacity is much
less than that of the remainder of the compart-
ment. Therefore, assuming that the machine is
used to make ice cubes and crushed ice, the op-
erator collects the kind of ice which he uses
least of in the baskets, and the other type is
stored in the bottom of the compartment.

Figure 9 shows another ice crusher unit which
is identical with that of the embodiment of Fig-
ures 1 to 8, except for the crusher arms. In
Figure 9 each of the crusher arms [20 extends to
a point so that the arms project further from
the center of the rotor and, therefore, produce a
more vigorous crushing. This crusher has
greater capacity than that shown in Figures 1
to 8, although the crushed ice is of substantially
the same high quality.

As many possible embodiments may be made
of the mechanical features of the above inven-
tion and as the art herein described might be
varied in various parts, all without departing
from the scope of the invention, it is to be un-

& derstood that all matter hereinabove set forth,

or shown in the accompanying drawings is to be
interpreted as illustrative and not in a limiting
sense.

I claim:

1. In ice-making apparatus, the combination
of: a casing structure comprising, a base portion
forming an ice storage compartment, and a top
construction providing an enclosure; an ice-
making unit positioned within said enclosure
and including, a bank of vertical freezing tubes
mounted in parallel relationship, means to
refrigerate said freezing tubes and means to cir-
culate water through said freezing tubes where-
by ice is formed in said freezing tuhes and is
then harvested, said unit being adapted to pro-
duce ice in the form of cubes where the freezing
operation is carried on transversely of the walls
of the freezing tubes; an ice crusher positioned
to receive the ice cubes from said ice-making

= unit and to crush the ice cubes into crushed ice

having a substantially small proportion of small
particles, said ice crusher being adapted to pass
the crushed ice to said storage compartment;
and means to pass the ice cubes directly from
the ice-making unit to the storage compartment.

2. In ice-making apparatus, the combination
of: a casing construction having a relatively
large base portion which is adapted to act as an
ice storage compartment, and a top portion pro-
jecting above said base portion and providing an
enclosure; an ice-making unit positioned within
said enclosure and including means to freeze
ice in the form of cubes having a tendency to
break along definite planes transverse to the
planes in which the ice was formed, and an ice
crusher positioned at the lower portion of said
enclosure and adapted to receive the ice cubes
from said ice-making unit and discharge crushed
ice into the ice storage compartment, said ice
crusher comprising stationary anvil means upon
which the ice cubes may rest and impacting
means which is adapted to impact the ice cubes
and sever them into crushed ice.

3. Apparatus as described in claim 2 wherein
said ice crusher comprises, an anvil portion
formed by a rigid stationary grid which includes,
a plurality of parallel anvil bars having spaces
therebetween and an impacting means compris-
ing, a rotor having crusher arms which are
adapted to move from an upper position down-
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‘wardly into the spaces between said anv11 bars,
thereby to crush the ice and cause it to fall
through said spaces. -

'4. Apparatus as described in claim 3 wherein’

“each of said crusher arms has a leading im-
‘pacting surface which projects spirally outwardly
in the direction of rotation and a trailing sur-
face of ‘substantially similar characteristics.

5. Apparatus as described in claim 4 wherein
each of said crusher arms has its leading edge
extending from one side of the axis and its trail~
ing edge extending from the other side of the
axis, and wherein each of said crusher arms has
a hole in"the shape of a polygon or the like.

6. Apparatus as described in claim 3 where-
in said rotor comprises a hexagonal shaft having
a plurality of crusher arms mounted thereon
each' of which has a hexagonal hole there-
through, said crusher arms being axially and
radially spaced from one another to provide a
balanced rotor structure which effects a substan-
tially continuous crushing operation, and a plu-
rality of sleeve spacers positioned respectively
between said crusher arms.

7. Ice-making apparatus as described in claim
6 wherein said stationary grid is formed by a
pair of substantially vertical parallel spaced
side plates and a plurality of anvil bars rigidly
mounted thereon and extending therebetween,
each of said anvil bars comprising, a rigid plate
having a semi-circular recess substantially at
the center of its upper edge, said rotor having
its axis substantially at the plane of the upper
edges of said anvil bars.

8. Apparatus as described in claim 7 which in-
cludes, a chute structure having an inlet passage-
way at the top and an outlet passageway at the
bottom which are substantially rectangular in
horizonal section, and having an enlarged cen-

tral portion with said ice crusher positioned at i

one side of said central portion whereby a ver-
tical passageway is provided at the other side of
said central portion, and a baffle hinged at sub-
stantially the center of said central portion and
adapted to0 swing between an ice crushing posi-
tion wherein it closes said vertical passageway
and an ice-diverting position wherein it diverts
the ice from said ice crusher. o

9. Apparatus as described in claim 8 which in-
cludes, operating means to swing said bhaffle be-
tween its two positions which comprises, an op-
erating arm connected to said baffle at one end,
a triangle plate pivoted at onhe corner and piv-
otally connected to the other end of said rod

at another corner, a connecting link connected .

at one end to the other corner of said plate, an
operating arm connected to the other end of said

link, an operating shaft pivotally mounting said -

operating arm and a spring which is adapted to
bias said bafile alternatively in one of its two
positions.

10. Apparatus as described in claim 9 which

includes, an electric motor to drive said rotor, an
electric. switch connected to control the opera-
tion of said motor, and means operatively con-
nected to said operating shaft and adapted to
close said switch when said baffle is moved to said
ice-crushing position.

11. Apparatus as described in claim 8 which
includes, a-basket slidably mounted in said stor-
age compartment and adapted to move to and
from g position wherein it receives ice from said
outlet passageway.

12. Apparatus as described in clalm 11 whereln
said basket is mounted on a pair of angle bars
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‘and is removable from the storage compart-

ment.

13. Apparatus as described in claim 8 which
includes, a bafle of flexible sheet material
clamped at one edge substantially in said in-
let opening directly above said ice crusher, and
having its lower edge adjacent the path of move-
ment of said erusher arms.

14. In ice-making apparatus of the character
described, a crusher assembly comprising, a cas-

‘ing and chute construction providing vertical in-

let and outlet passageways and an enlarged pas-
sageway therebetween each of which is substan-
tially rectangular in cross section, an ice crusher
unit mounted in said enlarged passageway at one
side thereof and occupying substantially one-half
of the cross sectional area, said ice crusher unit
comprising, a grid formed by side plate means
positioned in parallel relationship and a plu-
rality of parallel spaced cross bars extending
therebetween and fixed thereto, and a rotor com-
prising, a shaft structure and a plurality of crush-
ing arms rigidly mounted théreon and adapted to
move during the rotation of the rotor from an
upright position downwardly through a portion
of the space immediately over said grid.

. 15. Apparatus as described in claim 14 where-
in each of said cross bars comprises, a plate posi-
tioned vertically and having a substantially semi-
circular recess at its upper edge, said rotor hav-
ing said shaft structure positioned partially )
within said recesses.

16. In ice-making apparatus, the combmatmn
of, a casing construction; an ice-making unit en-
closed in said casing construction and formlng
ice cubes of the type having four planes of mini-
mum thickness along which breakage tends to
occur; and an ice erusher enclosed in sald casing
construction and positioned to receive ice cubes
from said ice-making unit, said ice crusher com-
prising, ‘structure forming anvil means against
which the cubes may rest and movable crushing
means which severs the cubes along said planes
of minimum thickness into crushed ice of a size
and configuration substantially one-eighth that
of said cubes.

17. In ice-making apparatus, the comblnatlon
of, a casing construction which includes means
forming an ice storage compartment; an ice-
making unit enclosed in said casing construction
and freezing ice transversely of the freez-
ing surface to form cubes; an ice crusher en-
closed in said case construction and positioned
to receive ice cubes from said ice-making unit,
said ice crusher comprising, structure forming
anvil means against which the cubes may rest
and movable crushing means which severs the
cubes into crushed ice; and means. for deliver~
ing the ice produced to said ice storage com-
partment.

18. In the art of making crushed 1ce, the steps
of, freezing ice in a closed passageway from the
walls of .the passageway whereby ice builds ‘up
without visible stratification, and crushing the
ice so that it breaks substantially transversely of
the planes of formation.

19. In theart of making ice, the steps of, freez-
ing ice on surfaces by refrigerating the surfaces
and flowing ‘water in a thin stream at such a
rapid rate as to cause ice to build up without vis-
ible stratification and without a milky appear-
ance, removing the ice from the surfaces, and
breaking -the ice along lines and planes which
extend substantially transversely of the ice sur-
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faces which were parallel to the surfaces upon
which the ice was formed.

20. In ice-making apparatus, the combination
of: a casing structure; ice-forming means com-
prising, a bank of freezing tubes, means to re-
frigerate said freezing tubes, means to circulate
water to be frozen through said freezing tubes at
a rate in excess of the rate of freezing, whereby
ice is frozen transversely of the walls of said
freezing tubes, and harvesting means to release
the ice formed; and an ice crusher adapted to
receive said ice and including, stationary anvil
means upon which the ice rests, and means to
impact the ice thereby to crush it into crushed
ice having a substantially small portion of small
particles.

21. In ice-making apparatus, the combination
of: a casing structure comprising a storage com-
partment and an ice-making compartment; an
ice-making unit positioned within said ice-mak-
ing compartment including a bank of substan-
tially square freezing tubes mounted in ver-
tical parallel relationship, means to refrigerate
said freezing tubes, means to circulate water

through said freezing tubes whereby columns of ¢;

ice are formed therein, means to harvest said
_ columns of ice, and means to sever said columns
of ice into substantially uniform cubes; and an
ice crusher positioned to receive the ice cubes

from said ice-making unit and to crush the ice :

cube into crushed ice forming a substantially
small proportion of waste fine ice, said ice crusher
including a stationary anvil portion formed by a
plurality of parallel anvil bars having spaces
therebetween, and a rotor having crusher arms
adapted to move into the spaces between said an-
vil bars thereby to impact and crush the ice and
cause it to fall through said spaces.

22. In ice-making apparatus of the character
described: a crusher assembly comprising, a cas-
ing and chute construction having an upper in-
let passageway and a lower outlet passageway
which are substantially rectangular in horizon-
tal section, and having an enlarged central pas-
sageway therebetween; an ice crusher unit
mounted in said enlarged passageway and
adapted to crush ice passing through the ice
crusher unit but said passageway being such as
to permit ice to pass through it without passing
through the ice crusher unit, said ice crusher
unit comprising, a stationary anvil portion hav-
ing a plurality of parallel anvil bars, and impact-
ing means comprising a hexagonal rotor shaft
having a plurality of crusher arms mounted

thereon, each of said crusher arms having a 5

leading impacting surface which projects spirally
outwardly in the direction of rotation and a trail-
ing surface of substantially similar character-
istics, said crusher arms being axially and radially
spaced from one another to provide a balanced
rotor section which effects a substantially con-
tinuous crushing operation; and a baffle hinged
substantially at the center of said enlarged cen-
tral passageway to selectively and alternatively
close off the passage of ice to the ice crusher unit
or the passage of ice past the ice crusher unit.
23. In ice-making apparatus, the combination
of, a casing construction having a relatively large
base portion which is adapted to act as an ice
storage compartment and a top portion project-
ing above said base portion and providing an
enclosure, an ice-making unit positioned within
said enclosure and including means adapted to
form ice in the form of cubes or the like, an ice
crusher adapted to receive and crush the ice from

10

40

60

65

70

75

12

said ice-making unit, a chute structure inter-
connecting said ice storage compartment and said
upper enclosure having an inlet passageway at
the top and an outlet passageway at the bottom,
said chute construction having an enlarged cen-
tral portion within which said ice crusher is posi-
tioned with an ice bypass passageway extending
past the ice crusher through said central por-
tion whereby ice may pass to said outlet passage-
way without being crushed, and ice-directing
means at said central portion and adapted to
move between an ice-crushing position wherein
it directs the ice to said ice crusher and an ice-
diverting position wherein it diverts the ice past
said ice crusher and through said ice bypass pas-
sageway.

24. Apparatus as described in claim 23 wherein
said ice-directing means comprises, a bafile, and
operating means to swing said baffle between its
two positions, said operating means including an
operating arm connected at one end to said baflle,
a triangle plate mounted on a pivot at one corner
and pivotally connected at another corner to the
other end of said operating arm, a connecting
link connected at one end to the other corner of
said triangle plate, a second operating arm con-
nected to the other end of said link, an operating
shaft pivotally mounting said second operating
arm, and a spring which is adapted to bias said
Lafile alternatively in one of its two positions.

25. In ice-making apparatus, the combination
of, a casing construction providing an enclosure,
an ice-making unit positioned within said en-
closure and including means to freeze ice in the
fori of cubes or the like having definite break-
age planes transverse to the outer surfaces there-
of, an ice crusher positioned to receive the cubes
of ice formed by said ice-making unit and to
crush the cubes along said breakage planes with-
out substantial splintering, a chute construction
to receive the ice cubes after they are formed
and to direct the cubes toward said ice crusher
and thence alternatively through said ice crusher
or to a discharge by-pass passageway without
passing through said ice crusher, and ice-direct-
ing means mounted in said chute construction
and mounted to move hetween an ice crushing
position wherein the ice is directed through said
ice crusher and an ice by-pass position wherein
the ice is directed through said by-pass passage-
way.

26. In ice-making apparatus of the character
described, a crusher assembly comprising, a cas-
ing and chute construction providing inlet and
outlet passageways for ice, an ice crusher unit
mounted between said passageways and compris-
ing, a grid formed by a pair of parallel side plates
and a plurality of parallel spaced cross bars ex-
tending between said side plates and fixed there-
to, and a rotor comprising a shaft and a plurality
of crushing arms rigidly mounted thereon with
the axis of the shaft parallel to said side plates
and with the crushing arms extending radially
with paths of movement extending between said
cross bars with the arms being adapted to impact,
ice and to crush it while directing it hetween said
cross bars.
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