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€9 Apparatus for slicing and feeding tobacco.

6 An apparatus is provided for slicing and feeding tobacco
comprising a horizontal trolley track (33), a trolley (31) movable
along the trolley track, a slicing device including horizontally
movable slicing blades (20), said slicing device being suspended
from said trolley (31), a vertically movable tobacco platform (17)
below the slicing blades to carry a block of tobacco leaves (10),
and a horizontal conveyor belt (42) adapted to convey tobacco
slices away from the slicing region. The slicing device is adapted
to cut successive slices of tobacco from said block and convey
them to a position over the conveyor belt and to release them on
to the conveyor belt.

By these means the tobacco can be sliced without the
necessity of tilting and a continuous flow of tobacco slices is
provided.
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his invention concerns tie continuous slicing and
feeding of slices of tobacco leaves from a block or
leaves in the form of cases, bales or hogsheads of
tobacco, ahd in particular‘the dry slicing and feading
from hogsheads or cases.

Tne traditional process consists in pre-
conditidning the bulk tobacco by a penetrative
condensation process by moisture saturated_air to
prevent 1leaf damage,vthen opening the bulk (i.e.,
separating the tightly packed 1eave$) oy feed ﬁeans and- .
finallyvpassing the leaf through a rotating

conditioning cylinder to open the 'nads' of leaf not

-opened by the feed means and to add permanent moisture

by water sprays.

Three more recent processes have sought to combine
the pre-conditioning and opening process into one
macnine. .

The above mentioned processes are described in mére
detail in the introduction to UK Patent plication

AD
Ho. ¢6101201, filed 15ta January 1981, and
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PCT/GE.81/00272, filed 16th December 1981, which was
concerned with a machnine t¢ combine the pre-
conditioning, opening and moistening process.

A further process is known as the Ja?anese process

1

in whicih the bulk fobacco is divided into approximately
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L thick slices by inserting wedge shaped blades
between the'natural strata and fezeding the slices
directly into the conditioning cylinder without
recourse to pre-conditioning or auto feeds. In this
process the hogsheads or cases (heréinafter only
hogsheads are referred to) after removal from their
cbntainers are fed on pallets with strata hofizontal
and axes vertical along a storage conveyor to a slicing
machine. Each hogshead.in turn is pushed off ité
pallet into a 'hod' like structure-which'tips'fhe
hogshead through-approximately 75°.  The hod or tipper

comprises a.conveyor wall and moving base which feed

- the hogsheads up the slope parallel with its axis to a

slicing poSition where-forks>part off a‘slice.’ Two
low level forks engage thée hogshead first, followed by
two wedge shaped forks from above which Separate the
slice and allow it to slide down to the first reservoir.
conveyor, The hogshead is moved in inerements of
approximately 4" to remove succeésive slices. - A
'kicker! moves the forks forward to assist separation
and a restraining plate ensures that slices slide
rather than tip into the reservoir conveyor. Yhen
the last slice has been removed, the tipper returns and
collects the next hogshead. A succession of
reservoilr conveyors feéd the slices to.the conditioning
cylinder and ensure that’a continuity of slices 1is

available to the conditioning cylinder ‘during the
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period when the tipper is collecting the next hogshead.
The tobacco sliices are automatically transferred froum
one reservoir to the next as soon as there is a space,
to form a queue of slices all lying at an angle of
zbout 15° to the horizontal. The queue is maintained
by detecting arms above each reservdir conveyor, which
detect whether tobacco is preSeﬁt, and if not that
conveyor and all preceding conveyors are run in order

to fill the gap.  When tobacco is detected, the band

is stopped if tobacco is detected on the succeeding

conveyor. When the first reservoir conveyor 1is
empty, it runs and initiates the slicing process.
The last reservoir éonveyor preeceding the vibréting
conveyor and conditioning cylindef is mounﬁed on scales
so that the slice can be weighed and a weight signai
produced. This weight signal énd a preset desired
flow rate are used to compute 2 time interval for
feeding slices. When this time has elapsed, the
slice is fed to the casing and conditioning cylinder so
as to maintain an intermittent but accuraté mean flow
rate by weizht. The slices are fed via a vibrating
conveyor into the casing and conditioning cylinder,
vihere they are conditioned by saturéted air, opened and
casing or water added. The cylinder is heated by a
steam Jjacket to prevent excessive candenéation within
the cylinder, causing so;gy portions of tobacco, and

the ends enclosed as far as possible tomaintain a high
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saturated air temperature within the cylindér
(typically 70° to 80°). Steam, water and casing
sprays are directed into the cylinder from bbth ends.
The vapour in the saturated air condenses on the
tobacco and neats it, which renders it supple and

prevents damage as it 1s tumbled in the cylinder. It

also renders the leaf amenable to the absorption of

permanent moisture from the water sprays.

A disadvantage of the Japanese process is that when
the hogshead or case is tilted, there is a tendanéy for
it to de~laminate of its own écéord, particularly at

the end of. a case, so that the size 6f slice is

Aunpredictable. A further disadvantage_is.that the

Sliding of the slice bn to the reservoir cohveyor
creates dust and the successive reservoir conveyors
create a.dusty saturation at each Jjunction. Also
feeding of slices into the cylinderbat‘intervals
creates a discontinuous flow which is inconsistent with
the uniform addition of moisture or casing.

The objectives of this invention are to provide
improved means which avoid tilting of the hogshead or
case and provide a continuous flow of slices.

According to the present invention there is
provided an apparatus for slicing and feeding tobacco
comprising a hnorizontal trolley track, a trolley
movable along the trollgy tréck, a slicing device

including'horizontally movable slicing blades, said
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slicing device being suspznded from said trolley, a
vertically movable tobacco platform below the slicing
blades to carry a block of tobacco leaves, and a
horizontal conveyor belt adapted to convey tobacco

slices of tobacco away from the slicing region, said

slicing device being adapted to cut successive slices

of tobacco from said block and convey them to a
position over the conveyor belt and to release them. on
to the conveyor belt.

The invention will be further described by way of
example with reference to the accompanying diagramﬁatic
drawings wherein :- |

FIGURE 1 is an elevational view of a tobacco
sliqing and feeding apparatus made 1in abcordénce with
the invention;

FIGURE 2 is a plan view thereof on‘the plane 2-2
on Figure l;band

FIGURE 3 is a view similar to Figure 1 but taken
in thé dir‘éction marked X in Figure 2 snowing qrie_'knif‘e
with its operating mechanism.

Blocks 10 of leaf tobacco from hogsheads or cases
cn pallets 11 are moved horizontally on rollers 12 and
then moved st rignt angles to the first movenent on
rollers 13 into the position 10A. The blocks are
then moved off their pallets by a pusher 16 on to a
vertically movable platform 17 opérated by é double

screw and nut type jack 18. The platform is raised
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in steps with the leaf strata horizontal into the plane
of slicing blades 20. Thefe are fouriblades 20 of
90° sector shape (guadrants). These blades are
located at the underside of a short tubes 22 which'haSa
larger diameter than the tobacco biock 10. The four
blades can be mdved radial1y from the outside of the
tube to meet at the centre of the tube so as to cut
slices from the block. Each blade is mounted by a
block 23 and rollers set on a guide 25.  The block 23
is connected to a piston rod 26 which has a piston 27
operated in a radially’disposed.cylinder 28. Fluid,

e.g.. air under pressure can be admitted to all four.

- cylinders simultaneously to effect slicing.

The cylinders are suspended by weighing devices 30
from a trolley 31 which has wheels 32 running on =z

track 33. The trolley is attached to a chair 35

'supported on sprockets 36, 37 one of which is driven by

a reversible motor 40.

An endless convéyor belt'HZ is arranged
horizontally on wheels 44, 45 below the plane of the
blades 20. The conveyor is driven by an‘electfic
motor 43. The conveyecr belt 42 discharges into =z
vibrating convéyor 48 which feeds.them to a toﬁacco
conditioning cylinder.

In operation, the tobacco block entérs.the tube 22
by a pre-determined anouut, typically # inches‘

(9.16 cms) and the blades are operated to separate a
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slice. he block is lowered slightly Lo clezar the

(8]

slice, which is traversed sideway on the bladas 20 t
1

be deposited onto the reservoir conveyor. The

copnveyor belt 42 stores slices and feeds thewm to the

!

vibrating conveyor 438 which feeds the conditioning
1

t 42 i's horizontal and level with

(6]
,._,l

N
s

cylinder. This

¢

the top of the sliced block and is large enough to
store several adjacent slices. ‘ )
The trolley rails 33 extend for the full length
above the conveyor belt»uz and enable a slice to be
deposited anywnzare along the belt.length.- In
operation, the trolley traverses,énd deposits avslicé
adjacent to the previous slice, forming a queue'of
élices énd a nearlyvcontinuous feed to the conditioning

cylinder..

The various operations can be controlled by an

assembly of operating and control means of well known

type and arranged so that the slices are weighed and
the weights aré stored in an electronic store which is
used to adjust the belt speed of the conveyor belt 42
as the slices are discnarged, so as to maintain a
constant input feed rate. When the last 3lice has
been removed, the platform returns fo the iow level to
collesct the next tobacco block. During this period,
the belt 42 is depleted'of slices and a lengthenihg gap

appears con the belt. The gap is filled from the new

supply. The number of slices on the conveyor belt 42
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" is determined by the time it takes to discharge then,

which must exceed the time taken by the platform to
descend and collect another bloék of tobacco.

WVhen tne last slice is removed irom the block, the
blades are in contact with the platform, but it 1is
inevitable that some leaf is left on:the platform 17.

The platform is, therefore, lowered level witn the

:'feservoir conveyor, béfore’the'slice‘is travefsed, and
Coa brﬁsh 50 mounted on the slicing device_is pivoted
into position to wipe fthe plaﬁform remnants onto the
~ conveyor belt 42. A tobaccd senSor‘51 in the slicing

unit detects that the block has been fed the cdrrect,‘

distance into the slicing device. ' Provided tobacco is

 detected by the slicing'device, it will automatically

remove a slice and traverse above the conveyor belt H#2.

 [The sensor 51 is a vertical spring loaded arm pivotted

from the slicing unit which precedes the unit and

f' detects the presence of slices on the conveyor belt 42,

20

25

enabling the slicer device to deposit the latest. slice

_ adjacent'to the previous slice.:

Thertrolley 31 is drawn along the rails by the

.'chain 35 driven by a synchronous motor fed with a fixed

frequency to give a fast trolley speed typically of 40
feet per minute (12.19m per minute);A o

The band 42 is also driven by a synchfdnous motor
from a variable frequency inverter to give a bell speed

dependant on the weight of the slice being fed,
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typically a mean 12 feet per minute (3.66m per wminute).

As soon as the senscr cdetects a slice, the chain
drive motor is switched to the reservoir band drive
motor frequency, so that the slicer devicg follows the
conveyor belt 42,

If the trolley has travelled a minimum distance
detefminéd”by a switch positioned so that the slicer
unit is fullybover the reservoir band, it deposits a
slice by withdrawing ﬁhe blades from below the slice
and then reverses ét #he fixed fast sﬁeed £o cqilect
the next slice. - | The slices are_wegghed-by the
weigﬁing devices 30 and the speed of.the belt 42 is.
adjusted to maintain a'bre-set'feed rate és that slice
is_discharged. To allow fdr the distance td_be
travelled byvthé sliée_before the speed.is adjusted,
electric pblée generators are driven from the éhain and
band drive shafté - €.8., toothed_wheéls and photo
cells to give say 5 pulses/iﬁch 6f tra?éi, " The
slices are weighed éfter the hog;head héé beén lowéfed
and beforé_ﬁhe slices are traversed. The_weights are
stored consecutively in a series of electfonic stores.
The number of stores must be equal to or greater than
the number of slices on the reservoir conveyor plus one
for the slice in the slicer unit. = Associated with
each store isba counter. As each slice isvweighed,
the weight is fed te the ndxt storé and the assbciaﬁed

counter 1is reset. = As the trolley .is tfaversed,
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pulses are fed to the counter from the chain drive
pulse‘generator. After depositing the slice, pulses
are fed from the band drive pulse generator in place of
the chain drive. Yhen the counter reaches a pré—set
number corresponding.to the arrival of the slice at the
discharge positftion, the weight in the stcre_is read and
a band drive motor‘frequency computed to give a

desired feed rate. That étore is then'available for

-

It is clear that for cases, the slicey'tube'would
be recﬁangﬁlar and that adjacent slices on the
reservoir convevor would produce‘a continuous flow into
the conditioning cylindér}

Iﬁ a simplified vefsion, where the inférval between

slices exceeds the time taken from the platform to

descend and fetch a new hogshead, then the reservoir

need ortly hold one slice. " This arises if the slices

are thick or the feed rate low. The reservoir band

can be a minimum of one slice long, but is preferably

tﬁo slices long. In which cgée the trclley has a
fixed trével to the first position above the reservoir,
whefe it waits until the slice has cleared the first
position detected by a sensor arm or belt travel.
The slicing unit then deposits the next slice. Under
these circumstances a pulse generator'is orty required
on the belt shaft and not on the trolley chain drive

shaft.
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Alternatively, the reservoir can be mounted on
scales so that the slice is weighed on the belt rather
than the slicer. If the belt is one slice long the
slice is weighed and the speed computed immediatelytv
after deposition.

If the belt is longer, up to a maximum of two
slices widths, the slice is weighed and speed‘computed
asrthe previous slice clearéfthe belt and Before‘the

next one is deposited. The position of the slices

being determined by non contact.tobacco sensor or belt

travel. . ‘ o ’
Weighing the slice on the reservoir coﬁveyor just .

prior to starting to discharge_it, means that ;he'

weight doeS not have to be stored, but.ié used

immediately to gompute and‘changé the belt speed.
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CLATMS:

1. Apparatus for slicing ahd feeding toSacco
comprising a-horizontal trolley track (33), a trolley
(31) movable along the trolley track, a slicing device
including horizontallyrmovablé slicing blades (20),
said slicing device being suspended from said trolley
(31), a vertically movable tobacco platform (17) below
the sliéing;blades to carry a block of tobéécolleaves
(10); and a hofizontal conveyor belt (42) adapted to

convey tobaecco slices away from the slicing region,

said slicing device being adapted to cut sudcessive
_sliceS’of tobacco from said block énd convey them to a

‘position over the conveyor belt and to release them on

fo the conveyor belt.

2. Apparatus as claimed in Claim 1, wherein means for

‘'suspending the slicing device includes weighing means

(30).

3. Apparétus as claimed in Claim 1 or 2, wherein the

conveyor is long enough to carry a plurality of Slices.

4, Apparatus as claimed in Claim 1, 2 or 3, wherein
the slicing blades (20) are four quadraunts movable
towards and away from thae cenitral axis ¢f the ssid

platform by fluid pressure cylinders (28).
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5. Apparatus as cleimed in any of the preceding claims
wnerein a brush (50) is carried by the slicing device

adapted for brushing off loose tobacco from said

platform.

6. Appafatus as claimed in any of the preceding
claims wherein the sliéing device carries a sensor (51)

for detecting the presence of slices on the conveyor

belt.

T. Apparatus as claimed in any one of the preceding'
claims, wherein the platform is raised by a jack (18)

which is operated in steps as each successive slice is

cut.
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