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[57] ABSTRACT

A machine for slicing slabs of cheese, sausage or the like
comprises a feeding mechanism which supports the
slab, feeds it intermittently at an inclination to the hori-
zontal and includes a slab-supporting conveyor belt and
gripping claws for holding the back of the slab. The
conveyor belt runs over freely rotatable direction-
changing rollers and on both sides of the conveyor belt
parallel to the upper run thereof and displaceable above
same the gripping claws are secured on parallel shafts
which are provided with pivoting drives and are
mounted in support members to be projectable above
the upper run and retractable therefrom. The support
members are provided with drives for stepwise advance
with fast forward and reverse gears. A mechanism for
catching the slices is disposed below the front end of the
conveyor belt.

6 Claims, 8 Drawing Figures

Provisur EX1010
U.S. Patent No. 10,647,013
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1
SLAB-CUTTING MACHINE

The invention relates to a machine for cutting slabs,
such as of cheese, sausage or the like, comprising feed-
ing means which support the slab, intermittently ad-
vance the slab by the thickness of the cut slices, are
inclined to the horizontal and include a slab-supporting
conveyor belt and claw means holding the slab at its
rear end, a circular knife being mounted in an eccentric
in front of the front end of the slab, which moves the
relatively fast circular knife transversely to the feeding
direction of the slab along its cross-sectional face.

In DE-OS No. 22 51 567, a known cheese-cutting
machine of this type is stated to be disadvantageous
because the thickness of the cheese slices to be cut is
determined by the length of the feeding steps of the
conveyor belt and because each slab of cheese has to be
held on the belt by a claw pierced into the slab. When
charging the machine with a new slab of cheese, the
prior art states that the end of the preceding slab, which
constitutes waste, must be removed from the claw, the
claw must be retracted and pierced into the end of the
next slab of cheese. Further, so it is stated, inaccuracies
occur when feeding the slab, particularly in the case of
high operating speeds, so that the thickness of the
cheese slices is not always the same.

To be able to dispense with accurately setting the
feeding step and yet have a high output, DE-OS No. 22
51 567 therefore suggests a cheese cutter provided with
an eccentrically mounted rotated abutment disc which
supports the slab of cheese at its front cut face, is dis-
posed in front of the cutting plane of the circular knife
depending on the desired slice thickness and is so driven
complementary to the cutting motion of the circular
. knife that the margin facing the circular knife precedes
it or lags behind it to a certain extent. In this known
cheese-cutting machine, it is true that one can dispense
with special means which intermittently feed the slab of
cheese by a distance equal to the desired slice thickness.
However, it is instead necessary for the slab of cheese to
be supported at its front cut face by means of the abut-
ment disc, which results in considerable friction be-
tween the rotating abutment disc and the slab and also
increases the friction of the circular knife during cutting
because it cannot be avoided that the abutment disc will
additionally press the slice to be severed against the
circular knife.

It is therefore a purpose of the invention to provide a
machine of the aforementioned kind with which the
slab can be sliced at a high output and with reduced
friction.

According to the invention, this problem is solved in
that the conveyor belt runs over freely rotatable direc-
tion-changing rollers and on both sides of the conveyor
belt parallel to the upper run thereof and displaceable
above same there are claw means of which the gripping
claws are secured on parallel shafts which are provided
with pivoting drives and are mounted in support mem-
bers to be projectable above the upper run and retract-
able therefrom, the support members being provided
with drives for stepwise advance with fast forward and
reverse gears, and that below the front end of the con-
veyor belt there are means for catching the cut slices. In
the machine according to the invention, the slab
obliquely supported on the conveyor belt is held by the
claw means and advanced into the cutting plane by the
intermittent drive of the claw means through a distance
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corresponding to the slice thickness. Since the claw
means engage the slab directly and the slab is displace-
ably supported on the conveyor belt with negligibly
low friction, each slice thickness very accurately corre-
sponds to the stepwise advance. Since no pressure is
exerted on the circular knife by the outer cutting face
during severing of the slice, slicing takes place with the
least possible friction. Severing of the slices can there-
fore take place at very high speed.

Since claw means with protectable and retractable
gripping claws are provided on both sides of the con-
veyor belt, the second claw means can, during cutting
of a slab, hold the following slab in a position of readi-
ness so that, by way of the fast forward gear, the follow-
ing slab can be moved to its cutting position after the
gripping claws holding the end of the preceding slab
have been laterally retracted from the zone of the con-
veyor belt. The gripping claws holding the end of the
slab can now be moved as desired and, after removal of
the end of the slab, receive the next slab and again hold
it in a position of readiness. By reason of its tandem
construction, the machine of the invention permits very
high cutting outputs.

The support members of the claw means at both sides
of the conveyor belt are desirably each provided at their
outer sides with a nut and supported at their sides facing
the conveyor belts on rails parallel thereto, the nuts
being engaged with spindles which are parallel to the
rails and drivable by a drive on the upper or head end of
the conveyor belt. The spindle drives enable the claw
means to be driven in steps or with fast motion.

According to a preferred embodiment, the support
members are provided with plier-like clamping means
of which the clamping jaws surround the marginal zone
of the upper run of the conveyor belt and which can be
coupled to the upper run thereby for travel therewith.
This construction ensures that the claw means will
transmit the intermittent feeding motion directly and
simultaneously to the slab and the conveyor belt, which
facilitates the cutting of slices of uniform thickness.

The claw means may be provided with two shafts
carrying upper claws and selectively pivotable towards
a shaft which carries lower claws and turns in the oppo-
site sense to the upper claws. In this way, slabs of differ-
ent height can be simply clamped in the claw means.

In a further form of the invention, a roller track or the
like pivotable in the machine frame behind the rear end
of the conveyor belt, comprises a front stop abutment
which can be swung in and out, and is pivotable by a
piston-cylinder unit or the like into the conveying plane
from a position of readiness below the conveying plane
of the belt. In its position of readiness, the roller track is
substantially horizontal so that the next slab to be cut
can be placed on it. If, now, the rolier track is moved
into the conveying plane of the conveyor belt behind
the first claw means after the first claw means has been
displaced through a suitable distance, the rear end of the
slab can be simply clamped in the gripping claws of the
second claw means.

In the retracted position, the claw means are desir-
ably disposed above the roller track swung to the sub-
stantially horizontal position of readiness so that, after
the gripping claws of the claw means are opened, the
residue of the slab falls onto the roller track and can be
simply lifted therefrom. :

Desirably, the catching means for the cut slices com-
prises conveyor means formed by endless belts running
in paralle] about rollers or cylinders. After each forma-
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tion of a stack, these conveyor means can be driven to
take same away or also can be driven continuously if the
cut slices are to be deposited in an overlapping relation-
ship.

According to a feature of the invention, two rake-like
grids have freely projecting prongs which can be low-
ered between the belts from a stacking position above
the upper runs of the belts. These grids serve to form
stacks from the slices and, after formation of a stack of
the desired height, are lowered between the belts of the
conveyor means so that the stack is deposited on the
conveyor means. Desirably, the grid is lowerable from
the stacking position in accordance with the increasing
stack height so that the slices always fall through the
same height and exact stacking is ensured. ]

According to another feature of the invention, a
paper web feeder beneath the slab conveyor belt has a
substantially horizontal feeding plane disposed near the
lower edge of the slab in its cutting position and inter-
mittently pushes the free front end of a paper web over
the last slice to be cut by about half the width of a slice.
The front end of the paper web is disposed near the
lower front edge of the slab so that, simultaneously with
cutting the slices, sheets of paper are also severed from
the paper web to facilitate subsequent separation of the
slices.

An exact positioning of the severed sheets on the
slices is facilitated by an air jet nozzle which blows the
front advanced end of the paper web against the cut
face of the slab.

To ensure secure retention of the slab during cutting,
a pressure roller may be lowerable onto the slab in the
region above the lower direction-changing roller of the
slab conveyor belt.

In a feature of the invention, the roller(s) feeding the
paper web are driven by gearing comprising compen-
sating gearing of which the third input is oscillated in
cutting sequence by a connecting rod from a crank
drive. The stroke of the crank drive can be designed so
that, after advancing the paper web and severing the
sheet, the paper web is slightly retracted. This facilitates
renewed feeding without problem. Desirably, the com-
pensating gearing is compensating bevel gearing of
which the housing mounting the compensating bevel
gears is oscillated by the crank drive.

According to a further feature of the invention, for
intermittently driving the spindles for the claw means,
there is provided gearing with a clutch-brake combina-
tion in which release of the driven shaft and coupling to
the intermittent drive is effected by a trapezoidal thread
actuated by a crank drive and the intermittent drive is
effected by a further crank drive. Desirably, the eccen-
tricity of the crank drive for the intermittent drive is
adjustable by way of planetary gear compensating gear-
ing which radially displaces the crank shaft bearing
relatively to the drive shaft of the gearing by way of a
Crown gear. '

One example of the invention will now be described
in more detail with reference to the drawing wherein:

FIG. 1 is a diagrammatic front elevation of a cheese-
cutting machine;

FIG. 2 is a side elevation of the cheese-cutting ma-
chine according to FIG. 1;

FIG. 3 is a perspective view of a transporting and
retaining means of the cheese-cutting machine of FIGS.
1 and 2, the cutting means being omitted;

FIG. 4 is a section through clamping jaws clamping a
claw means to a slab conveyor belt;
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FIG. § is a diagrammatic perspective view of the
cutting zone of the cheese-cutting machine;

FIG. 6 is a perspective view of a paper web feeder;

FIG. 7 is a section through paper web feeder gearing
and,

FIG. 8 is a section through feed gearing for spindles
for moving respective claw means.

As will be seen from FIGS. 1 and 2, the cheese-cut-
ting machine comprises a machine frame 1 which con-
sists of a base frame member 2 and a frame-like member
3 obliquely supported thereon. The frame-like member
3 carries at its upper or head end a gear box 4 provided
with flanged-on electric motors 5, 6 and containing the
drive means for spaced parallel spindies 7, 8. The upper
ends of the spindles 7, 8 are mounted in the gear box
while the lower ends of the spindles 7, 8 are mounted in
a cross-member (not shown) disposed at the lower end
of the frame member 3.

At the lower half of the frame member 3, rollers 9, 10
are freely rotatably mounted and an endless conveyor
belt 11 which is provided with a raised portion on its
outer side. The conveyor belt 11 has the raised portion,
runs over the roller only in its central zone and, as
shown in FIG. 4, is reinforced with longitudinally ex-
tending steel inserts 12.

On both sides of the conveyor belt 11, claw means 13,
14 arranged in mirror image to each other comprise
support members 15, 15’ in which transversely displace-
able gripping claw shafts 16, 16’ and supporting plates
17, 18, 17, 18 are guided. Lower upwardly directed
gripping claws 19’ are secured in a comb-like manner on
lower ones of the gripping claw shafts 16 and 16’ re-
spectively, whereas oppositely directed gripping claws
20, 21 and 20', 21’ are arranged in a comb-like manner
on two parallel superposed upper ones of the gripping
claw shafts 16, 16, respectively. The supporting bars
17, 18, 17', 18’ are driven to reciprocate by drive means
(not shown). The gripping claw shafts 16, 16’ also have
drives for reciprocating same as well as pivoting drives
consisting of pneumatic piston-cylinder units (not
shown).

Nuts 22 secured to the outier end regions of the sup-
port members 15, 15’ engaged with the spindles 7, 8. On
both sides of the conveyor belt parallel to the spindles 7,
8 there are rails 23, 24 on which the support members
15, 15’ are slidingly supported.

A roller track 26, which defines a storage conveyor,
is pivotable about a shaft 25 (FIG. 3) secured in the
machine frame, is disposed behind the upper direction-
changing roller 10 of the conveyor belt 11. At its front
end, the roller track 26 is provided with an abutment 27
which can be swung in and out. At a spacing from the
pivot shaft 25, the roller track 26 is pivoted to the piston
rod of a pneumatic cylinder 28 which is pivoted in the
machine frame. To swing the abutment plate 27 in and
out, the roller track 26 is provided with a further pneu-
matic cylinder 29.

As shown in FIG. 4, the support members 15, 15’
have on the side facing the conveyor belt 11 a pivotable
clamping jaw 30 which co-operates with a counterbear-
ing 31 of the support members. As soon as the support
members 15, 15’ have been moved into the zone of the
conveyor belt 11, they are frictionally coupled to the
upper run of the conveyor belt 11 by closing of the
clamping jaw 30 with the aid of a pneumatic cylinder
(not shown).

Beneath the operating zone of the rotating circular
knife 32, which is guided over the cutting zone by an
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eccentric, (not shown) there are conveyor means 33
comprising, spaced parallel endless belts 38. Further,
two grids 34, 35 are provided which have freely extend-
ing prongs 36, are moved by a mechanism (not shown),
are alternately insertable in a direction parallel to them-
selves below the operating zone of the circular knife
above the conveyor means 33, and can be lowered with
their prongs in the gaps between the endless belts 38 of
the conveyor means 33. The grids 34, 35 serve to form
stacks 44 from cut slices 41 and are lowerable according
to the increasing stack height. To take the stacks 44
away, the stacks of slices 41 are deposited on the endless
belts 38 of the conveyor means 33. While one of the
grids 34,35 is taking the last stack away, the other grid
can already be moved in above it so that withdrawal of
the stack will not cause an interruption in the cutting
operation.

As will be seen from FIG. 6, provision is made for
feeding means for a paper web 40 which is withdrawn
from a storage reel 39 and is intermittently advanced
over the previously cut slice 41 by a distance of about
half a slide width. The paper web 40 is advanced by
pairs of rollers which are mounted in rocker formation,
co-operate with backing roliers and have a basic con-
struction corresponding to that of DE-OS No. 22 52
605. The substantially horizontal feeding plane for the
paper web 40 touches the slab 42 to be cut near its lower
edge so that, together with the slice, 41 a sheet 43 is
severed from the paper web by the circular knife 32, as
is clearly shown'in FIG. 2, and drops onto the stack 44
together with the cut slice.

Below the front end of the advanced paper web 40,
there is a jet nozzle 100 which presses the end of the
paper web in the manner shown in FIG. 3 against the
front cut face of the last slice 41 to be severed.

The feeding means for the paper web 40 comprises
pairs of pressure rollers 47, 48 and 49, 50 which are
freely rotatably mounted in respective rockers 45, 46
and co-operate with backing rollers 51, 51’ and 52, 52’ of
which the rollers 51, 52 are driven.

The feeding means with the rocker 46 serves to form
a reserve loop in the paper web 40 that is extended by a
spring-loaded pendulating roller 53. After lowering of
the pressure roller 48, the driven roller 51 intermittently
pulls the web out of this reserve loop by a distance equal
to one sheet width. Pivoting of the rockers 45, 46 carry-
ing the rollers 47-50 is effected by pneumatic cylinders
in the manner known from DE-OS No. 22 52 605.

The gearing driving the feed roller 51 will now be
described in more detail with reference to FIG. 7. By
way of pairs of spur gears, the drive shaft 54 drives the
shafts 55, 56 paralle]l thereto. The shaft 55 forms the
input shaft of the bevel gear compensating gearing 57 of
which the drive shaft 58 aligned therewith is opera-
tively connected to the paper feed roller 51. The bevel
gear compensating gearing 57 has a transmission ratio
i=1:1.

The shaft 56 is provided with an eccentric crank pin
59 on which there is mounted the connecting rod 60
which is pivoted to the cage 61 of the bevel gear com-
pensating gearing 57 and sets same into a pendulating to
and fro motion. This pendulating movement conforms
to the machine cycle by reason of the selected transmis-
sion ratios and has an amplitude corresponding to the
desired intermittent feeding of the paper web.

If no paper feed is desired, the pressure roller 48 is
lifted off the feed roller 51 and the paper web is clamped
by the roller 47 against the roller 57'.
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The gearing for the intermittent feed drive of the
spindles 7, 8 will now be described in more detail with
reference to FIG. 8. Two ball bearings 63, 64 are eccen-
trically keyed onto the drive shaft 62 and, together with
the connecting rods 65, 66, form respective crank
drives. The driven shaft 77 which is parallel to the drive
shaft 62 and operatively connected to the spindles 7, 8 is
provided with a clutch-brake combination 78.

The clutch-brake combination 78 has a clutch plate
79 which is provided with an internally conical cou-
pling surface and connected to rotate together with the
driven shaft 77. The clutch plate 79 is axially displace-
able relatively to the driven shaft 77 on axial entrain-
ment bolts 80 and it is loaded by compression springs 81.
In the braking position, the compression springs 81
press the conical outer ring of the clutch plate 79 against
the internally conical brake ring 82 which is fixed with
respect to a gear housing.

By way of the eccentric bolts 83, the connecting rod
66 oscillates the drive sleeve 84 which is rotatably
mounted on the driven shaft 77. The drive sleeve 84 is
provided with axially extending bolts 85 on which the
coupling sleeve 86 is axially displaceable. The coupling
sleeve 86 is connected to the switching sleeve 87 for
free rotation but against axial displacement. The switch-
ing sleeve 87 is screwed into a triple-threaded trapezoi-
dal screwthread 88 of the control sleeve 89 which, by
way of needle bearings, is freely rotatably mounted on
the drive sleeve 84 but not axially displaceable. The
control sleeve 89 is provided with an eccentric bolt 90
on which the connecting rod 65 is mounted. By means
of the crank drive 63, 65, the control sleeve 89 is there-
fore pendulated in the cycle of the machine so that the
clutch plate 79 is lifted off the brake ring 82 by the
coupling sleeve 86 in the cycle of the machine and
coupled to the drive sleeve 84.

The stroke of the crank drive 64, 66 is variable de-
pending on the desired intermittent feeding motion. For
this purpose, the sunwheel 92 of planetary gearing 91 is
keyed to the drive shaft 62. With the planetary carrier
94 stationary, it transmits the driving speed to the out-
put sleeve 93 mounted by way of needle bearings on the
drive shaft 62, so that the drive shaft 62 and the output
sleeve 93 rotate at the same speed. A gear 95 having
spiral trapezoidal teeth at the end is keyed on the output
sleeve 93. The trapezoidal gearing engages with a ser-
rated block 96 which is fixed to the ring carrying the
ball bearing 64 and is guided in a radial guide 97 of the
disc 98 keyed on the drive shaft 62. By way of a worm-
wheel drive 99, an additional rotary motion is intro-
duced to the planetary carrier 94 of planet gearing 91 so
that the disc 64 is rotatable to adjust the eccentricity of
the crank drive 64, 66.

The intermittent feed gearing for the spindles 7, 8 is
so designed that, by way of the clutch-brake combina-
tion 78, there is transmitted during each rotation of the
crank drive 64, 66 a rotational movement of 25% with
sinusoidally increasing acceleration, 25% decreasing
sinusoidal deceleration and a subsequent 50% standstill.

I claim:

1. A machine for cutting successive elongated articles
into slices, which comprises:

cutter means for cutting slices from each of the suc-

cessive elongated articles as the article is fed rela-
tive to the cutter means;

inclined feed conveyor means adjacent the cutter

means for supporting each of the successive elon-
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gated articles as the article is fed relative to the
cutter means;

storage conveyor means movably mounted adjacent
an upper end of the inclined feed conveyor means
for storing a next succeeding article in readiness for
a slicing operation, the storage conveyor means
being movable between a lower storage position
below a conveying plane of the inclined feed con-
veyor means and a position in the conveying plane
of the feed conveyor means for feeding the next
succeeding article onto the feed conveyor means;

first and second article gripping means for gripping
upper ends of respective alternate ones of the suc-
cessive elongated articles to control movement of
the articles on the feed and storage conveyor
means;

drive means for incrementally advancing the first and
second article gripping means, to advance each of
the gripped articles on the inclined feed conveyor
means relative to the cutter means in increments
corresponding to a desired thickness of the slices to
be cut from the article;

means for retracting each of the first and second
article gripping means to a respective retracted
position in which the article gripping means grips
an upper end of the next succeeding article on the
storage conveyor means after the storage conveyor
means has been moved into the conveying plane of
the inclined feed conveyor means; )

retractable stop means adjacent a front end of the
storage conveyor means for precluding feeding of
the next succeeding article on the storage conveyor
means onto the inclined feed conveyor means until
one of the article gripping means has gripped the
upper end of the article;

means for moving the storage conveyor means be-
tween its article storage position and its position in
the conveying plane of the inclined feed conveyor
means;

means on the storage conveyor means for moving the
retractable stop means between operative and re-
tracted positions; and

means below the cutter means for catching the slices
cut from the elongated articles by the cutter means.

2. A machine according to claim 1, in which:
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each of the article gripping means includes plier-like
clamping means for clamping the article gripping
means to an upper run of the inclined feed con-
veyor means such that the article gripping means
and the feed conveyor means travel in unison.

3. A machine according to claim 1, in which;

each of the article gripping means includes a plurality
of parallel rotatable shafts, two of which shafts
carry upper gripping claws selectively pivotable in
one direction towards a third one of the shafts
which carries lower gripping claws selectively
pivotable in an opposite direction.

4. A machine according to claim 1, in which:

each article gripping means also is movable to a re-
tracted position above the storage conveyor means
when the storage conveyor means is in its lower
storage position, such that the article gripping
means can release a waste end of a sliced article
onto the storage conveyor means.

5. A machine according to claim 1, in which the drive

means for intermittently advancing the first and second
article gripping means includes:

a pair of drive spindles located adjacent respective
opposite sides of the inclined feed conveyor means;
and

gearing which includes a drive shaft connected to the
drive spindles and selectively connectable to an
associated intermittent drive member by means of a
clutch-brake mechanism, with release of the drive
shaft from a brake of the clutch-brake mechanism
and connection of the drive shaft to the intermit-
tent drive member being effected by a trapezoidal
thread actuated by a crank drive, and with the
intermittent drive of the intermittent drive member
being effected by a second crank drive.

6. A machine according to claim 5, in which:

the second crank drive has an eccentricity which is
adjustable by way of planetary compensating gear-
ing which radially displaces a crank shaft bearing
of the second crank drive relative to an associated
drive shaft of the gearing by way of a crown gear
with spiral end teeth, to vary the degree of inter-
mittent feeding of the first and second article grip-

ping means.
* * % * *





