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2 Claims.

Our invention particularly relates to the meth-
od of severing a multiplicity of comparatively
small prisms from a cake of ice and differentiat-
ing the clear and core-ice prisms whereby they

8 may be easily segregated and our invention in-
cludes a machine for attaining the result ob-
tained in the practice of the foregoing method.

Artificially prepared ice cakes contain a clouded
zone extending through the central portion of the

10 cake from or adjacent one base thereof toward the
opposite base. For example, it is common prac-
tice to utilize artificially manufactured, three-
hundred pound ice cakes for cubing purposes.
‘When an ice cake of this character is cubed to

18 form prisms of substantially uniform size as in
former practice, those cubes formed from the
central zone of the ice cake which are cloudy
and objectionable can only be segregated from
clear-ice prisms by inspection and removal by

20 hand. .

A primary object, therefore, of our invention
resides in the method of cubing or producing
prisms from a comparatively large cake of ice
and differentiating in magnitude those formed

gg irom the core-ice zone from those formed from
the zones of clear ice adjacent thereto whereby
said prisms may be automatically segregated.

For illustration, a machine adapted to carry
out the former practice of producing ice cubes

30 of uniform size from comparatively large ice
cakes is disclosed in the patent to A. Happel, No.
1,796,151, and issued March 10, 1931.

Our invention has for another object the pro-
vision of a machine for forming ice prisms from

8% a cake of ice, the prisms so formed in the central

’ zone of said ice cake which includes the clouded
or core-ice being of a magnitude differing from
those prisms formed from the clear-ice Zones of
the cake. More particularly, an object of our

40 invention resides in the provision of a machine
comprising a plurality of laterally spaced cutting
elements which are adapted to score an ice cake
in planes parallel to the zone of core-ice thereof,
the majority of said cuting elements being equal-

45 1y spaced but those cutting elements which are

adapted to score the ice in or about the core-ice
zonhe having a spacing unequal to that of the
majority of said elements. :

‘With the method, hereinafter set forth, and
with other objects in view, our invention includes
the novel steps and the combinations and ar-

50

rangements of elements described below and

illustrated in the accompanying drawings in
88 which—

(CL 143—38)

Fig. 1 is a perspective view of an ice cake show-
ing the typical clouded or core zone thereof;

Fig. 2 is a plan view of the ice cake of Fig. 1;

Figs. 8, 4 and 5 illustrate the successive steps
followed in defining and severing the ice prisms
from the cake;

Fig. 6 is a fragmentary, perspective view of a
preferred arrangement of the cutting elements
of our invention, illustrating a supporting car- .
riage or frame therefor;

Fig, 7 illustrates somewhat diagrammatically a
driving and guide mechanism for the carriage
of the cutting elements;

- Fig.- 8 schematically illustrates the preferred
relative arrangement of the ice cutting elements;

Fig. 9 is a fragmentary, elevation view of the
series of cutting elements adapted and arranged
to differentiate the core-ice from clear-ice
prisms;

Fig, 10 is a fragmentary elevation view of the
cutting elements and associated ice guides or
bafiles viewed from the ice feeding end of the
machine;

Fig. 11 is a fragmentary illustration, partially
in section, of the elements of Fig. 10 viewed from
the left thereof; :

Fig. 12 illustrates an ice cube conveyor and as-
sociated screen element; :

Fig. 13 is a plan view of the screen element
of Fig. 12; and

Fig. 14 is a sectional view of the screen of Fig.
13 taken in about the plane 14—14 thereof.

Artificially prepared ice cakes employed for
cubing purposes, as above indicated, contain a
clouded, central zone, termed core-ice, which re«
sults from the presence of impurities such asg
lime deposits in the water used in forming the
cake. When a cake of ice of this character is
reduced to a multiplicity of cubes of practically
equal size, those which are clouded and formed
from the core-ice, which are objectionable, can
only be separated from the desirable, clear cubes
by inspection and separation by hand. Our in-
vention principally relates to the following meth-
od for reducing a cake of ice to a multiplicity
of prisms and forming the core-ice and clear-ice
prisms of different magnitudes whereby they may
be automatically segregated. :

In Figs. 1 and 2, we have illustrated a typical
ice cake, indicated generally at 1, wherein the
stippled portion represents the core-ice zone
thereof. In common three-hundred pound ice
cakes, for.example, which are approximately
11"’ x 22’* and 45"’ in length, the core-ice zone is
centrally located in the cake and approximately
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%" in thickness at one base thereof, extending
substantially across the cake in width and taper-
ing both in width and thickness longitudinally or
lengthwise of the ice cake.

In former practice, it was customary to produce
approximately 115’/ ice cubes from all portions
of the ice cake. In accordance with our present
invention, ice prisms are produced from the cen-
tral, core zone of the ice cake which, preferably,
are of a lesser width, or, of a different magnitude
from those prisms formed from the clear-ice zones
of the cake. To obtain prisms of different mag-
nitudes, a series of substantially parallel scores,
indicated at 3 in Fig. 3, are formed in one face
of the ice cake. Thereafter, as illustrated in Fig.
4, a plurality of substantially’ parallel ‘scores are
formed in planes intersecting and at right angles
to the planes of the scores 3. The scores, indi-
cated at 4, which lie in the clear-ice zones of the
ice cake are preferably equally spaced, the spac-
ings thereof being egquivalent to the spacings of
the scores 3. The two central scores 9, however,
are spaced preferably closer ‘together than scores
4 and inasmuch as they lie in the zone of the
core-ice ‘those prisms in part defined thereby will
bé& of a width substantiaily Iess than the width
of those prisms formed in.the clear -ice zones.
After 1mt1ally defining prisms m the foregomg
manner, the ice cake is then cut 1n a plane per-
pendicular to the planes of the scores 3, 4 and 5,
for example, in the plane represented by the
dot-dash line 6 in F1g 5, to effect a complete sev-
erance of the ice prisms from the ice cake.

Obviously, the prisms $o severed from the ice
cake will comprise two groups “of dlfferent magnl-
tudes of more partlcularly widths, thpse being
formed from the core-ice zone being smaller in
magmtude than those formed from clear ice
zones.  Thesé prisms may then be passed over a
suitable screen of a mesh to uphold the cubes
of ‘equivalent size formed from the clear ice but
permlttmg the core-ice prlsms of smaller magm—
tude to pass theérethrough.

For example, in three-hundred pound ice cakes,
the two central scores 5 may be spaced approx1-
mately 14’" apart andthe prisms, so deﬁned there-
by and by the scores 8, which dlﬁer in Wldth from
the cubes defined by scores spaced apprommately
1%’ apart in the clear-'ce zone may, therefore
be severed from the cake and automatically seg-
regated to obtaxn the desired elimination of 1%’
wide core-ice prisms from 11/2” cubes of clea1 ice.

In connection with the drawmgs and followmg
descriptlon of a dev1ce for carrying out the above
described method, it w111 be understood that the
general de51gn thereof is 51m11ar to the machme
dlsclosed in the patent to Happel above referred
ous detalls the arrangement and operatlon of
which are apparent from g knowledge of-the Hap-
pel machme is not herein presented.

Generally speaklng, an ice cubing machine of
the type herein contemplated comprises two series
of laterally spaced cutting elements arranged in
planes substantially at right angles fo each other
and a single cutting element disposed in a third
plane at right angles to the two first mentioned
planes for completely severing the ice cubes from
the cake.of ice. In the operation of the machine,
the two. series of cutting elements successively
score the ice cake in parallel planes in one direc~
tion and in parallel planes in a second direction
at right angles to the first. The single cutting
element; which preferably. consists of a circular
saw of a diameter at least equal to the width of
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the cake of ice, thereafter operates to sever the
cubes so initially defined by the parallel ice cut-
ters.

All of the cutting elements are arranged to be
carried on a carriage which in turn successively
introduces these elements and moves them across
a surface of the ice cake.

With the foregoing brief description directed
to the general arrangement and operation of the
cutting elements in mind, a detailed disclosure of
the general arrangement of which is contained in
the said Happel patent, the following description
of our present invention will be best understood
with reference first to Fig. 6, in which is illus-
trated a frame or carriage T upon which are
mounted two angularly disposed series of cutting
elements, indicated generally at 8 and 8. 'The
serles § comprises a plurality of substantlally
equally spaced ‘discs or circular saws 10 which are
mounted tpon and adapted to be driven by shaft
1§. Inasmuch as it is infended to present the
1ce cake’ to the cuttlng elements with the larger
axis of the. base thereof in a vertical plane the
saws IO are equally spaced to score the ice cake
in planes at right angles to the zone of core-ice
therein. On the other hand the series 9 of cut-
t1ng elements are adapted to score the ice in
planes substant1ally parallel with the core-ice
Zone of the ‘cake. The series 9, therefore com-
prlses a plurality of spaced discs or circular saws
i2 and 13 which are mounted upon and adapted
to be driven by shaft 4. Those of the saws, such
as 12, thch are designed to score the clear-ice
zones of the cake are substantlally equally spaced
and preferably to the same degree as the saws
i of series 8. However, in the preferred form
of our invention, the two central saws 13 are more
closely spaced than the saws 12 with, of course,
the spacing between the saws 13 and the adja-
cent saws 12 equal to the spacing of the respec-
tive saws 12 (see alsa Fig. 9).

Assummg therefore that the series of saws 8
and 9 are actuated to score the surface of an ice
cake in parallel and lntersectmg planes and with
the ice cake disposed relatlve thereto in the above
described manner, it will be evident that the
prisms s0 initially deﬁned thereby and disposed
in the core-ice zone of the cake will be unequal in

- width to those prisms or cubes formed in the

clear—lce zones contiguous the core-ice.

An electrlc motor (5 is preferably mounted on
the carriage T and the shaft thereof is suitably
coupled with shaft 14 to rotate the saws of the
series 9. A hevel gear 16 is secured to shaft (4
and adapted to mesh with and drlve bevel -gear
i1 whlch in turn is secured to shaft If. Also
mounted on shaft {4 is a gear I8 disposed to
mesh Wlth a gear 19 mounted on a shaft 20
Wh1ch through smtable gearing, not illustrated,
is de51gned ‘to rotate a comparatlvely large dise
or saw 21,
preferably of a dlameter ‘equal to or larger than
the w1dth of the ‘cake of ice so that the ice
prisms, initially defined therein by scoring, may
be completely severed.

In effecting a cubing operation on our ma-
chine, the ice cake is presented to the cutting
elements but preferably held stationary while
the saws are adapted to be moved relative
thereto. A disposition of the ice cake is illus-
trated in Fig. 11 and it will be seen from an in-
spection thereof that the carriage T is disposed
in an oblique plane. The oblique disposition of
frame T permits the ice to be presented to the
cutting elements under gravity and held thereby
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in position to be cut. It will be understood
therefore that the carriage and associated ele-
ments have been illustrated in Fig. 6 as lying in
a vertical plane merely to -assist in a clearer
illustration of our present invention.

The series of saws § is adapted to be moved
horizontally against the ice surface to produce
the first series of parallel scores in the ice cake.
This is accomplished through driving means
hereinafter described which is associated with
and connected to the carriage T and by provid-
ing the carriage with a bearing 22 at the top
thereof and bearings 22, only one of which ap-
pears in Fig.- 6, adjacent the bottom thereof
through which shafts 24 and 25, respectively,
pass. Shafts 24 and 26 terminate at both ends
in bearings 26 and 21, respectively, which serve
slidably to mount the carriage on upwardly ex-
tending rods 28 and 29 constituting a part of or
securely affixed to the frame of the machine.
The foregoing arrangement for mounting the
carriage permits it to be moved vertically on the
rods 28 and 29 and at the same time moved
horizontally on the shafts 24 and 25.

One form of means for imparting movement

.to and directing the course of travel of the car-

riage is disclosed in Fig. 7. An endless chain 30
passes over sprocket wheels 31, 32, 33 and 34
which are suitably mounted in the frame of the
machine. The axes of rotation of sprockets 32
and 33 are preferably in the same horizontal
plane while the axes of sprockets 33 and 34 are
preferably in the same vertical plane.” The chain
38 is provided with a connecting element 35
adapted to be connected to the carriage 7 and
also a projection disposed to pass between the
side walls of a groove 36 of a guide 31. The
groove 3§ extends in a substantially horizontal
direction between sprocket wheels 32 and 33 and
in a vertical direction between sprockets 33 and
34. Driving means may be associated, for ex-

emple, with the shaft of sprocket wheel 34 in

order to move the chain continuously in a path
as defined by the positions of the respective
sprockets.

Obviously, with the frame T connected to chain
30 through connector 35 and due to the arrange-
ment of shafts 24 and 25 and rods 28 and 29 the
carriage and its associated cutting elements may
move transversely and vertically relative to the
frame of the machine. As the carriage T moves
horizontally in the direction indicated by the
arrow A (see Fig. 7 the series of saws 8 will
score a cake of ice in substantially parallel, hori-
zontal planes and during this cutting operation
the projection of connector 85 will engage the
walls of the groove 36 and guide the carriage
during the scoring operation of the saws 0. It
will be understood that the horizontal movement
of the carriage is sufficiently great to move the
saws 10 entirely out of engagement with the ice
cake. Hence, after the completion of the hori-
zontal movement of the carriage, the series 9 of
cutting elements is free to move vertically in the
direction of arrow B and score the ice cake in
substantially vertical planes. Furthermore, the
cutting element 2f being disposed slightly below
and in a plane tangent to the peripheries of the
saws of both series 8 and 8, will pass upwardly
and sever the prisms initially defined in the ice
cake. The disposition of saw 21 relative to the
others is clearly shown in Fig. 8.

Figs. 10 and 11 illustrate the manner in which
the depths of the scores are determined and one
manner of conveying the severed prisms from

3
the machine. A bafe plate 38 is suitably
mounted to move with the carriage T and is pro-
vided with openings 39 and 40 through which
respectively extend the cutters of series 9 and
the lower cutters of series 8. The ice cake a1
which in eutting position rests upon a support 42
is adapted to rest with the face thereof against
the bafile 38. The cutting element 21 is disposed
in front of bafie 38 and in the plane of a second
bafle 43. The bafle 43 is cut away to permit
the unimpeded severance of the ice cubes from
the cake and the portion 43a¢ thereof is prefer-

ably inwardly bent and secured to the baffle 38, .

preferably merging with the plane of the ice-
contacting face thereof in a zone substantially
adjacent or slightly below the lowermost cutting
element of the series 8. The baffle 38 serves to
limit the penetration of the cutting elements of
series 8 and 9 while scoring the ice cake and the
bafle 43 engaging the ice cake following a sever-
ance of the ice prisms therefrom prevents move-
ment of the ice cake toward the cutting elements
until all of the prisms initially defined in the
face thereof are severed.

Upon severance, the ice cubes or prisms fall
between the bafiles 38 and 43 and preferably upon
a conveyor indicated generally at 44. A simple
belt conveyor may be employed or a chain and
flight type conveyor may be used where it is
desired to convey the prisms to a higher eleva-
tion. With reference to Fig. 12, it will be under-
stood that the conveyor there shown may be of
any desired type and a representative screen, in-
dicate at 4% is shown positioned adjacent the
discharge end of the conveyor. This arrange-
ment permits the conveyance of all the ice prisms
from the machine to a screening device over
which the prisms may pass and those formed
from the core-ice zone of the cake may be segre-
gated from the clear-ice cubes. As shown in
Figs. 13 and 14 the screen 45 may comprise -&
frame 46 having upstanding sides 41 and longi-
tudinally extending bars 48 which are spaced suf-
ficiently to uphold the clear-ice cubes but per-
mitting the smaller core-ice prisms to fall there-
between. _

From the foregoing, it is evident that the de-
vice, above described, is designed and arranged
to practice the method herein set forth. Briefly,
in its operation, the movement of carriage 7, in
2 path defined by the disposition of chain 30,
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successively introduces the series 8 and 9 of cut-

ting elements and the saw 21 to the stationary

ice cake to effect a formation and severance of’

ice prisms from the cake as herein particularly
described. In other words, the series 8 of cutters
move horizontally with the carriage to form hori-
zontal scores, the movement of carriage T being
arranged to free the cutters from engagement
with the ice after scoring, and thereafter, the
vertical movement of the carriage effects a verti-
cal scoring of the ice by the series 9 of cutters
and a severance of the prisms so formed by cut-
ter 21. The carriage is then moved horizontally
and downwardly by chain 38 to position the cut-
ters in readiness for a second operation.

While we have described our invention in its
preferred embodiment, it is to be understood that
the words which we have used are words of de-
scription rather than of limitation and that

changes within the purview of the appended
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claims may be made withoutb departing from the

true scope and spirit of our invention in its broad-
er aspects. :
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“What we claim is: Co- o

1. In & device of the character described for
forming prisms from a cake of ice, the combina-
tion with ice-cutting means disposed in planes
substantially at right angles to each other, said
means including a plurality of laterally spaced
cutting elements for parallelly scoring said ice
cake in one direction, the central cutting ele-
ments being more closely spaced than the re-
maining, substantially equally spaced elements
whereby prisms may be severed from a central
zone of said ice cake of a lesser width than those
from zones contiguous thereto, of means for seg-
regating the prisms of different widths.

2. Ina device of the character described, a plu-

2,158,488

rality of rotatably mounted cutting elements lat-
erally and substantially equally spaced from two,
more closely spaced, elements along the axis of
rotation thereof, a plurality of substantially
equally spaced cutting elements rotatably mount-
ed substantially at right angles thereto and a
third cutting element mounted substantially at

- right angles to said first and second mentioned

cutting elements, said cutting elements being op-
erable to score and sever from said ice cake rela-
tively small prisms in two groups of different
widths, and means for separating said groups.

HENRY C. SHELDON.
WILLIS H. TOWNE.
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