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[57] ABSTRACT

The first conveyor is inclined to move the cigarettes
from the cigarette making machine upwardly in single

-line fashion to the second conveyor which conveys the

cigarettes horizontally in stacked fashion into the hop-
per of the cigarette packaging machine. The packag-
ing machine is linked in a one-to-one relationship with
the cigarette making machine and is capable of high

speed production of at least 3,600 cigarettes per min-
ute.

8 Claims, 7 Drawing Figures
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1
AUTOMATIC CIGARETTE FEED MACHINE

This invention relates to a cigarette transfer appara-
tus. More particularly, this invention relates to an auto-
matic cigarette feeding machine for conveying ciga-
rettes from- a cigarette making machine to a cigarette
packaging machine. )

Heretofore, in order to package cigarettes made in a
cigarette making machine, various systems and tech-
niques have been used. For example, it has been known
to.manually stack the made cigarettes as they are pro-
duced into cans which are then manually placed on a
conveyor system and transferred to a cigarette packag-
ing machine whereat the cans are manually removed
from the conveyor system and mounted on the packag-
ing machine. These cans have been adapted to the
packaging machine in various manners so as to accom-
modate the dumping of the cigarettes into the packag-
ing machines for packaging purposes. This type of sys-
tem, however, has required substantial space for the
conveyor system as well as a substantial amount of
manual labor. Also, during transportation, the ciga-
rettes in' the lower rows of the cans can become
crushed. . Furthermore, such systems have generally
been used so that the output of a number of cigarette
making machines have been used as an input for a sin-
gle packaging machine. In order to overcome the disad-
vantages of such a conveyor system, various types of
conveyor systems have been proposed for feeding ciga-
rettes directly from a cigarette making machine to a
cigarette packaging machine. For example, it has been
known to direct the output of two or more cigarette
making machines into suitable receptacles mounted on
an endless chain conveyor. In such cases, the cigarettes
are discharged in bulk into the receptacles and con-
veyed in such receptacles over the hopper of a cigarette
packaging machine. Upon reaching the hopper, the re-
ceptacles are tipped over so as to dump the cigarettes
into the hopper for subsequent packaging within the
packaging machine. In another ‘instance, it has been
known to discharge the output of a single cigarette
making machine onto a conveyor system for delivery to
a packaging machine. In some cases, these conveyor
systems have imcluded three runs which are operated
so as to stack the cigarettes into three rows for passage
into the packaging machine so as to provide a conven-
tional cigarette package. In other cases, the cigarettes
have been moved en masse along a conveyor system
into the hopper of a packaging machine. However,
these latter systems are either limited to a slow rate for
example, 1,200 packaged cigarettes per minute or have
resulted in a substantial percentage of damaged ciga-
rettes due to crushing and the like during transporta-
tion from the making machine to the packaging ma-
chines. .

Other transfer machines have also been known
wherein the cigarettes have been conveyed directly
from a making machine to a packaging machine on a
chain conveyor belt in single file relationship. In such
machines, the feed rate has been confined to relatively
low rates since an increase in speed of the machines has
frequently caused the cigarettes being conveyed to fall
off the machines due to vibration. Also, the vibration
caused by increased speed has otherwise damaged the
cigarettes. Further, the cigarettes may become skewed
during conveyance and can thus cause jamming of the
conveyor.
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Accordingly, it is an object of this invention to move
cigarettes from a high speed cigarette making machine
to a high speed packaging machine at a high rate com-
mensurate with the speed of the making and packaging
machines.

It is aother object of the. invention to provide a high
speed apparatus for feeding the output of a cigarette
making machine directly to the input of a cigarette
packaging machine. )

It is-another object of the invention to link a cigarette
making machine to a cigarette packaging machine in a
one-to-one relationship. .

It is another object of the invention to substantially
reduce any damage to cigarettes during conveyance be-
tween a making machine and a packaging machine.

It is another object of the invention to provide a ciga-
rette transfer apparatus which is of simple construc-
tion.

It is another object of the invention to provide a ciga-
rette transfer apparatus which is made of a relatively
few number of parts.

Briefly, the invention provides a automatic cigarette
feed machine which delivers the output of a high speed
cigarette making machine directly to the high speed
cigarette packaging machine in a one-to-one relation-
ship. The feed machine includes a pair of conveyors
which are interconnected to each other so as to convey
the cigarettes directly from the making machine to the
packaging machine. The first conveyor is inclined with
respect to a horizontal plane to receive the cigarettes
individually from the cigarette making machine at the
lower end and to convey the cigarettes in a sequential
series to an elevated position at the upper end. The sec-
ond conveyor is disposed in a substantially horizontal
plane and extends from the upper end of the first con-
veyor to a position adjacent a hopper of a cigarette
packaging machine. The second conveyor is positioned
to receive the conveyed cigarettes from the first con-
veyor and is timed to operate at a speed less than the
first conveyor so that the cigarettes accumulate on the
second conveyor in stacked fashion during conveyance
towards the hopper of the packaging machine.

The first inclined coveyor is constructed of suitable
means so as to move the cigarettes from the making
machine in single file series without damaging the ciga-

_rettes. To this end, the first conveyor, for example, is

constructed of endless belts which form a lower run
and an upper run which are spaced apart at approxi-
mately the diameter of the spaced cigarettes. The ciga-
rettes are thus carried between the upper and lower
runs under a slight conveying force upwardly towards
the second conveyor. The endless belts of this first con-
veyor can be formed of any suitable resilient flexible
material so as to receive the cigarettes therebetween
while permitting the cigarettes to indent into the mate-
rial of the belts a sufficient amount to permit convey-
ance of the cigarettes while at the same time avoiding
damage to the cigarettes.

The second conveyor can be constructed of any suit-
able construction, for example, of endless belts of inter-
connected chain pushers which are capable of convey-
ing the stacked cigarettes along the conveyor to the
packaging machine. In addition, a platform can be dis-
posed between a pair of endless belts of chain pushers
so as to further lend to the support of the stacked ciga-
rettes during conveyance.
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In order to deliver the cigarettes from the second
conveyor of the feed apparatus into the hopper of the
packaging machine any suitable guide means can be
used. For example, the cigarettes may be deposited di-
rectly into the hopper by rolling down a guide plate
mounted at the end of the conveyor. In addition, the
guide plate can be oscillated by a suitable mechanism
so as to prevent jamming of the cigarettes at the point
of deposit into the hopper. The hopper may also be
provided with suitable segragating means for segragat-
ing the delivered cigarettes into rows for subsequent
passage through the hopper as well as with a suitable
agitator means for agitating the cigarettes within the
hopper in order to prevent jamming.

The drive for the conveyors of the feed machine can

be connected to the drive of the making machine so .

that the feed apparatus can be synchronized to the
operation of the making machine. In addition, a detec-
tion means can be mounted on the hopper to detect the
amount of cigarettes within the hopper and cause a
change in the packaging rate of the packaging machine
depending upon the detected amount. For example, a
photocell system can be used to detect a number of dif-
ferent levels of cigarettes within the hopper. Thus,
when the level of cigarettes in the hopper reaches a
high position which indicates that the packaging ma-
chine is packaging at a rate slower than the delivery
rate of the cigarettes, the detection means causes a
speed up of the packaging machine rate to lower the
level of cigarettes. On the other hand, should the ciga-
rette level reach a low level which would indicate that
the packaging machine is operating at a faster rate than
the delivery speed, the machine would be slowed down
via the detection means.

The feed apparatus of the invention thus permits a
high speed cigarette making machine to be used with
a high speed packaging machine. For example, the rate
of output of the making machine and the packaging
machine can be 3,600 cigarettes per minute or higher.

These and other objects and advantages of the inven-
tion will become more apparent when taken in con-
junction with the following detailed description and the
accompanying drawings in which:

FIG. 1 illustrates a side view of an automatic feed ma-
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chine according to the invention located between a cig-

arette making machine and a cigarette packaging ma-
chine;

FIG. 2 illustrates an enlarged fragmentary view of the
conveying belts of the inclined conveyor of FIG. 1;

FIG. 3 schematically illustrates a drive transmission
for the feed machine of the invention as well as a sepa-
rate drive transmission connected to an agitator means
in the hopper of a cigarette packaging machine;

FIG. 4 illustrates a plane view of the transmission of
FIG. 3;

FIG. 5 illustrates an enlarged detailed side view of the
delivery end of the feed machine of the invention and
the segragating means and agitating means of the hop-
per of the packaging machine;

FIG. 6 illustrates a part perspective view of the deliv-
ery end of the feed machine of the invention; and

FIG. 7 illustrates a view taken on line 7—7 of FIG.
6.
Referring to FIG. 1, the cigarette feed machine 10 is
disposed between a cigarette making machine 11 and
a cigarette packaging machine 12. The cigarette mak-
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ing machine 11 is of conventional structure and there-
for is not further shown or described. Similarly, the
packaging machine 12 is of conventional structure and
therefor need not be further described.

The feed machine 10 includes a first conveyor 13
which conveys the made cigarettes 14 from the making
machine 12 to an elevated position and a second con-
veyor 15 which transfers the elevated cigarettes 14 into
a hopper 16 of the cigarette packaging machine 12.
The first conveyor 13 is constructed with an upper run
17 and a lower run 18 between which a plurality of cig-
arettes 14 are conveyed in single file fashion in sequen-
tial series from the cigarette making machine 11 to the
elevated position. The upper and lower runs 17, 18 of
the inclined conveyor 13 are substantially identical in
structure and are each composed of a pair of spaced
apart endless belts 19, 20. The belts 19 of the upper
runs are spaced from the belts 20 of the lower run by
a distance slightly less than the diameter of the con-
veyed cigarettes 14 (FIG. 2), and are of a resilient ma-
terial so that the cigarettes can indent into the belts 19.
In this way, the stream of conveyed cigarettes are held
by the respective belts under a force sufficient for con-
veying cigarettes while at the same time the force is in-
sufficient to crush or otherwise damage the cigarettes.
For example, the belts 19 can be made of a material
such as nylon with a cushioning layer of felt 19’ bonded
thereto for contacting the cigarettes while the lower
run belts 20 can be of a relatively “hard” material i.e.
rubber or nylon.

Referring to FIG. 1, the belts 20 of the lower run 18
are disposed about a drive roller 21 at the upper end of
the conveyor 13 and each extend around a flanged
outer race ring of a ball bearing (not shown) rotatably
mounted on a dispensing roller 22 of the making ma-
chine 11 at the lower end as well as over the rollers 23
of a tensioning device 24 located within the plane of
the frame 38 of the lower run. The tensioning device 24
is biased by a spring 25, as is known, so as to maintain
a suitable tension in the belts 20 for conveyance of the
cigarettes 14. The belts 19 of the upper run 17 pass
over a driven roll 26 at the upper end of the run 17 and
an idler roller 27 at the lower end of the run as well as
over a tensioning device 28 located in the plane of the
frame 32 of the upper run. The driven roll 26 is coupled
to the drive roll 21, as explained below so as to be
driven in synchronism therewith. The tensioning device
28 is constructed of a pair of rollers 29 which contact
each of the belts 19, respectively, levers 30 which rotat-
ably mount the rollers 29 at one end thereof and which,
in turn, are pivotally mounted on a threaded screw 31
secured to the frame 32 for the upper run 17. In order
to provide for an adjustment of the tension device 28
and, in turn, the tension in the belts 19, the threaded
screw 31 can be loosened and then tightened after the
roller 29 is moved to a desired position. As shown, the
frame 32 for the upper run 17 is supported by suitable
brackets 34 on the frame 38 for the lower run 18 and
journals the rollers 26, 27 therein. Also, dependent
guide shoes 36 are secured to the frame 32 of the upper
run 19 to carry guide bars 37 which guide the belts 19
in parallel manner to the belts 20 of the lower run 18.
The frame 38 of the lower run 18 can be of any suitable
construction to journal the rollers 21, 22, 23 therein
and to mount the belts 20 and tensioning device 24
thereon.
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The lower roller 22 of the lower run 18 which is nor-
mally a part of the making machine 11 is provided with
a pair of toothed flanges 39 which extend radially out-
wardly of the roller 22. The toothed flanges 39 are each
shaped so as to convey the cigarettes 14 from the ciga-
rette making machine 11 directly out of the machine 11
into the space between the belts 19, 20 of the feed ma-
chine 10. In this respect, the flanged ‘bearings which
mount the belts 19 thereon are independent of the rota-
tion of the roller 22 of the cigarette- making machine
11, so that should the making machine 11 and con-
veyor 13 both be deactivated, the last cigarette deliv-
ered to the inclined coveyor 13 will reach the upper
end of the conveyor 13 and be deposited onto the sec-
ond conveyor 15 even though the machine 11 is braked
to a stop. This is facilitated by stopping the cnveyor 13
on a time delay with respect to stopping of the making
machine 11. ) ’

The horizontal-conveyor 15 of the feeding machine

10 is disposed in a horizontal plane so as to receive the

cigarettes ‘14 delivered from the inclined conveyor 13
and to transfer the cigarettes.in stacked fashion to the
hopper 16 of the packaging machine 12. This horizon-
tal conveyor 15 is constructed, for example, with a pair
of endless belts 40 of interconnected chain pushers 41
(FIG. 6). The endless belts 40 are disposed about a
pairs of toothed sprockets 42, 43, one pair of which is
driven, as described below, and the other pair of which
is coupled to the drive roller 21 of the first conveyor
13. The chain pushers 41 of the belts 40 can be of any
suitable structure to be driven by the sprockets 42, 43.
For example, each pusher 41 is provided with a de-
pressed central portion 44 and each pusher is slightly
spaced from the adjacent pushers so that a further de-
pressed portion is formed between adjacent pushers. In
this way, the chain pushers 41 provide suitable depres-
sions for conveying the cigarettes therealong: In addi-
tion, the second conveyor 15 includes a plateform 45
* located between the endless belts 40 which can be
made of any suitable material such as of wood, steel,
formica, etc. to support-the conveyed cigarettes. The
remainder of the .coveyor 15 is of known construction
and need not be further described. '

Referring to FIG. 1,the second conveyor 15 is pro-
vided with a pair of-upstanding walls 46 to either side
so as to provide a channel for the transportation of the
cigarettes 14 in a stacked fashion along the conveyor.
To this end, éach wall 46 can be formed of a transpar-
ent material such as plexiglass so conveyed the con-
veyed cigarettes.can be viewed. In addition, one of the
walls 46 can be mounted in a hinged fashion (not
shown) so as to be pivoted away from the stacked ciga-
rettes to permit access to the channel in the event that
any cigarettes become skewed during transportation
thereof. As-shown, the walls 46 of transparent material
can extend upwardly a sufficient distance to maintain
a substantial number of rows of stacked -cigarettes
therebetween,

In order to aid in the guiding of the cigarettes from
one conveyor 13 to the next conveyor 15, a suitable
guide means in the form of a plate 47 is mounted on the
second conveyor 15 adjacent to the end of the firstin-
clined conveyor 13 to allow the delivered cigarettes to
slide down onto the chain pushers 40. Such a plate 47
can also be secured to'the inclined conveyor 13 and be
otherwise shaped to prevent jamming of a cigarette be-
tween the conveyors 13, 15. In addition, a hold-down
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flap 48 such as a piece of canvas which is supported on
a pin 49 mounted in the frame 38 of the coveyor can
be used so as to further facilitate delivery of the ciga-
rettes 14 onto the conveyor 15 in an orderly manner.
The flap 48 is loosely supported so as to be pushed
aside from the flow of cigarettes of the inclined con-
veyor onto the horizontal conveyor. Also, a hold-down
belt 50 of similar material to the flap 48 can be
mounted, as by a pin 51, on the walls 46 to extend
throughout the channel so as to hold down the stacked
cigarettes.

The feed machine conveyors 13, 15 are mounted on
the respective making machine 11 and packaging ma-
chine 12 in any suitable. fashion. For example, the
lower end of the frame 38 of the inclined conveyor 13
is secured to the making machine 11 while the end of
the “horizontal conveyor frame is supported on a
bracket 52 secured to the packaging machine 12.

Referring to FIGS. 1, 5 and 6, a suitable guide 53 is
also mounted between the delivery end of the horizon-
tal conveyor 15 and hopper 16 of the packaging ma-
chine 12 so as to facilitate the delivery of the cigarettes
14 into the hopper 16 while preventing jamming of the
cigarettes. This guide 53 is constructed as a plate which
is pivotally mounted by arms 54 near the upper end on
a bracket 55 secured to the bracket 52. In addition, the
plate 53 is oscillated by a reciprocating means 56 which
is mounted on the hopper 16. This reciprocating means
56 includes a pin 57 which abuts the guide plate 53
near the lower end thereof and is slidably mounted in
a sleeve 58’ fixed on the frame of the hopper 16. The
pin 57 is fixed at one end to an arm 58 which in turn
is secured on a bar 59, as by a threaded screw 60 pass-
ing through an enlarged collar formed integrally on the
arm 58. The bar 59 is slidably mounted in a pair of de-
pendent guides 61 on the hopper 16.

In order to reciprocate the bar 59, an agitating means
62 is secured to the opposite end of the bar §9. This
means 62 includes a cam roller 63 which abuts against
a lever 64 which is pivotally mounted above the bar §9
on the frame of the hopper 16. This lever 64 in turn
abuts a ball bearing 65 which is mounted on an eccen-
tric stub shaft end of a drive shaft 66 journaled in a
frame of the packaging machine 12. Thus, as the drive
shaft 66 rotates. the bearing 65 causes the lever 64 to
pivot about an intermediate pivot point with a conse-
quent movement being imparted to the elongated bar

‘59 (i.e. to the right as viewed). In addition, the drive

shaft 66 has a cam 67 mounted intermediately thereof
which abuts a spring loaded pusher 68 which carries a
plate 69 at the end. The plate 69 is disposed within the
hopper 16 opposite the guide plate 53 so as to further
aid in the agitation of the cigarettes inside the hopper
16. The pusher 68 is slidably mounted within a suitable

.bracket 70 secured to the hopper 16 and a spring 71 is

disposed between the bracket 70 and the end of the
pusher 68 adjacent the cam 67 of the drive shaft 66 to
bias the pusher 68 toward the drive shaft 66. Further
a spring 71’ is disposed about the bar 59 between the
guide 61 and the arm 58 so as to bias the bar 59 in a
direction opposite to the direction in which the lever 64
moves the bar 59 (i.e. to the left as viewed).
Referring to FIGS. 1 and 5, a suitable segregating
means 72 can also be mounted in the hopper 16 so as
to guide the cigarettes initially deposited into the hop-
per 16 into rows for further conveyance through the
hopper 16 into the packaging machine 12. To this end,
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the segregating means 72 is formed of a plurality of
rolls 73 each of which is mounted over a guide block
74.

Referring to FIGS. 6 and 7, each roller 73 as is
known, except for the farmost three 73’ with respect to
the direction of flow, is formed with knurled portions
75 so as to engage the surface of the cigarettes and with
recessed portions 76 between the knurled portions 75.
The farmost three rollers 73’ are smooth surfaced but
grooved. In addition, each roller 73, 73’ is driven at one
end by a suitable drive 77, such as a chain drive, so as
to be continuously rotated as the cigarettes are moved
through the hopper 16. Also, the guide blocks 74 are
spaced apart and are shaped in such a manner so as to
guide the cigarettes downwardly first in a vertical path
and then in a slightly inclined path so that the cigarettes
instead of falling directly under gravity are allowed to
roll down the inclined portions 78 of the guide blocks
74 without being crushed. The segregating means 72
thus serves to distribute the cigarettes across the width
of the hopper. As shown, the passageways formed by
the guide blocks 74 can be substantially the same with
the end passageway at one end being made as a mirror
image of the others by suitably shaped blocks 79, 80.
Also, as shown, the rollers 73 are rotated in the same
direction except for the last two on the right hand side.

Referring to FIG. §, a further agitating means 81 can
also be mounted on the hopper in order to prevent jam-
ming of the cigarettes. This agitating means 81 is in the
form of a plurality of pins which extend perpendicu-
larly from the bar §9 in spaced relation across the width
of the hopper 16. These pins serve to pass between the
cigarettes and to cause sifting of the cigarettes during
a horizontal reciprocating motion of the bar 59.

As above, the hopper 16 is provided with a pair of up-
standing walls 82 which are a continuation of the walls
46 so that a continuous channel is formed between the
conveyor 15 and hopper 16.

Referring to FIG. 3 and 4, the feed machine 10 is
driven by a drive motor (not shown) which is indepen-
dently mounted on the frame of the packaging machine
12 or in any other suitable location. The drive motor
has a drive shaft 83 on which a suitable gear 84 is fixed.
This gear 84 is connected via a chain pulley 85 to a gear
86 secured to a shaft 87 on which the sprockets 43 of
the endless chain belts 40 are driven. In this way, the
drive from the drive motor is caused to drive the hori-
zontal conveyor 1S. In addition, through the endless
chain belts 40, the idle sprockets 42 which are mounted
on a shaft 88, drive a gear 89 mounted at the end of the
shaft 88. This gear 89 in turn drives a gear 90 over a
chain 91 which is mounted on a shaft 92 which carries
a driving gear 93 and the drive roller 21 of the inclined
conveyor 13, The gear 93 of the shaft 92 meshes with
a similar gear 94 secured to the shaft 95 which drives
the roller 26 of the upper run 17 of the inclined con-
veyor 13. In this way, upon actuating of the drive mo-
tor, the horizontal conveyor 15 is actuated and in turn
actuates the inclined conveyor 13.

A second drive motor (not shown) is also mounted
on the hopper 16 of the packaging machine 12 and is
operated independently of the first drive motor. This
second motor has a drive shaft 96 on which a first gear
97 is mounted to drive via a chain 98 and a gear 99, the
drive shaft 66 of the agitating means 62. In addition,
the motor drive shaft 96 drives over a second gear 100
and chain 101 a gear 102 mounted on a drive shaft 103
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for the chain drive 77 for the rollers 73. In addition, the
shaft 103 carries a gear 104 which meshes with a gear
105 to drive a shaft 106. This shaft 106 drives the chain
drive 77’ for the last two rollers 73’ mentioned above.
Tus, when the motor is actuated the agitating means 62
and segregating means 72 are simultaneously activated.
Generally, this motor is synchronized with the opera-
tion of the packaging machine 12 such that the segre-
gating means 72 and agitating means 62 are operated
only when the packaging machine 12 is in operation.

Referring to FIG. §, the packaging machine 12 is fur-
ther provided with a sensing means 106 which senses
the level of cigarettes within the hopper 16 above the
segregating rollers 73. For example, the sensing means
106 includes three photoelectric cells 107, 108 and 109
which are disposed at three different levels with respect
to the hopper 16 and which are electrically connected
into the drive motor (not shown) of the packaging ma-
chine 12. The three photoelectric cells are disposed so
as to detect three levels for the cigarettes and control
the speed of the packaging drive motor in response
thereto. For example, when the level of cigarettes in
the hopper 16 sinks to the level of the lowermost pho-
tocell 107, the photocell 107 actuates the drive motor,
for example, over a clutch mechanism to cause the
packaging machine 12 to slow in speed to package at
a slower rate. This will cause the supply of cigarettes in
the hopper to accumulate above the photocell 107 dur-
ing continued packaging. On the other hand, the upper-
most photocell 109 is connected into the drive motor
so as to increase the speed of the packaging machine
so as to increase the packaging rate while reducing the
supply of cigarettes in the hopper 16. The middle pho-
tocell 108 can be used to vary the speed of the machine
about a medium speed. For example, the packaging
machine 12 can be operable over a range of 130 packs
of 20 cigarettes per minute to 200 packages of ciga-
rettes per minute with a intermediate range of 180
packs per minute. The highest photocell 109 is then set
to speed the packaging machine up to 200 packs per
minute rate while the lowermost photocell 107 is used
to slow the machine to the 130 pack rate. The middle
photocell 108 woulid be used to vary the machine about
the 180 pack rate.

In operation, with the cigarette making machine 11
in operation, a row of cigarettes 14 is continuously fed
out of the machine 11 between the runs 17, 18 of the
inclined conveyor 13. The conveyor 13 then conveys
the steady stream of cigarettes in individually spaced
alignment upwardly to the end of the conveyor 13. At
this point, the cigarettes 14 are deposited onto the hori-
zontal conveyor 15 while passing over the plate 47.
Since the speed of the horizontal conveyor 15 is slower
than the first conveyor 13, for example, by a 1 to 4 ra-
tio, the cigarettes 14 begin to accumulate at a point
downstream of the receiving point. The cigarettes then
begin to stack up on the horizontal conveyor 15 while
being conveyed to the delivery point in the hopper 16.
Upon reaching the end of the horizontal conveyor 15
(FIG. 5) the cigarettes 14 slide down the reciprocating
guide plate 53 into the area above the segregating rol- .
lers 73. Thereafter, the cigarettes are distributed across
the segregating rollers 73 and are guided through the
guide blocks past the agitating bar 59 into the chutes
(not shown) of the packaging machine 12. The ciga-
rettes are then packaged in the usual fashion.
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The invention thus provides a cigarette feeding ma-
chine which is completely automatic and which is able
to deliver in a one-to-one ratio the entire output of a
cigarette making machine to a cigarette packaging ma-
chine in a rapid and simple manner without damaging
the cigarettes conveyed. Since the cigarettes are con-
veyed along the conveyor in single row fashion to the
elevated position there is little danger of any crushing
or jamming of the cigarettes within the machine. To
this end, it is noted that should a cigarette become
skewed within the runs of the inclined conveyor 13,
that the cigarettes being conveyed behind the skewed
cigarette will push the skewed cigarette forwardly onto
the horizontal conveyor. Further, since the stack of cig-
arettes conveyed ‘on the horizontal conveyor are sub-
stantially at a minimum, there is little danger that the
cigarettes will become damaged during conveyance.

The invention further provides a feed machine which
is constructed of relatively few parts. Thus, the mainte-
nance of the feed machine can be kept to a minimum.
Further, the feed machine can be constructed as a sin-
gle portable unit so as to be interposed between a ciga-
rette making machine and a cigarette packaging ma-
chine or can be made to be adapted for fixed mounting
between such machines.

Further, the invention provides a feed machine which
can be synchronized directly with a cigarette making
machine so that the entire output of a making machine
no matter the output speed is conveyed in a synchro-
nized manner into the feed machine in a one-to-one re-
lation. '

It is.noted that the cigarettes which are conveyed
along the feed machine are subjected to a minimum of
forces such that the feed machine is suitable for any
high speed making machine. For example, while the
present  machine have been generated cigarettes: at
packaging rates of 3,600 cigarettes per minute, the au-
tomatic feed machine of the invention is capable of
greater speeds. That is, the speed of the feeding ma-
chine is keyed to the speed of the making machine so
that as making machines are produced with greater
output capacities, the feeding machine is merely set to
operate at the same speed.

What is claimed is:

1. An automatic cigarette feed machine for convey-
ing cigarettes from a cigarette making machine to a cig-
arette packaging machine comprising

a first conveyor inclined to a horizontal plane for
conveying a series of individually spaced cigarettes
from the cigarette making machine upwardly to an
elevated ‘position, said first conveyor including at
least a pair of endless belts forming runs spaced
apart ‘at approximately the diameter of the con-
veyed cigarettes to convey the cigarettes therebe-
tween;

a second conveyor disposed in a horizontal plane and
extending from below said first conveyor at said el-
evated position to receive the series of cigarettes
thereon in stacked fashion and to convey the
stacked cigarettes towards the opposite end for de-
positing therefrom into the cigarette packaging ma-
chine;

a guide between said first and second conveyors, said
guide being positioned to permit sliding of the ciga-
reéttes from said first conveyor onto said second
conveyor;
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means. interconnecting said conveyors to drive said
conveyors in synchronism with said second con-
veyor being driven at a speed less than said first
conveyor to allow accumulation of the received
cigarettes on said second conveyor into said
stacked fashion;

a guide means mounted at a delivery end of said sec-
ond conveyor for.delivery of cigarettes to a packag-
ing machine while preventing jamming of the ciga-
rettes; and .

a hold-down means extending over said second con-
veyor to hold down the stacked cigarettes.

2. An automatic cigarette feed machine as set forth
in claim 1 wherein said second conveyor includes a pair
of endless belts of interconnected chain pushers for
conveying the stacked cigarettes therealong and a plat-
form disposed between said pushers for supporting the
stacked cigarettes thereon.

3. An automatic cigarette feed machine as set forth
in claim 1 wherein each said run includes a pair of end-
less belts.

4. An automatic cigarette feed machine as set forth
in claim 3 wherein at least one belt includes a sponge
layer to contact the series of cigarettes.

5. An automatic cigarette feed machine as set forth
in claim 1 wherein said second conveyor includes a pair
of endless belts of interconnected pushers for convey-
ing the stacked cigarettes therealong.

6. An automatic cigarette feed machine as set forth
in claim 1 wherein said means interconnecting said
conveyors interconnects said conveyors to move said
second conveyor at a | to 4 speed ratio with respect to
said first conveyor.

7. An automatic cigarette feed machine for convey-
ing cigarettes from a cigarette making machine to a cig-
arette packaging machine comprising

a first conveyor inclined to a horizontal plane and
having conveying means therein for conveying a
series of individually spaced cigarettes from the
cigarette making machine upwardly to an elevated
position, said conveyor including a pair of endless
belts forming a lower run and a pair of endless belts
forming an upper run, said lower and upper runs
being spaced apart at approximately the diameter
of the conveyed cigarettes to convey the series of
cigarettes therebetween;

a second conveyor disposed in a horizontal plane and
extending from below said first conveyor at said el-
evated position to receive the series of cigarettes
theéreon in stacked fashion and to convey the
stacked cigarettes to the cigarette packaging ma-
chine, said second. conveyor including a pair of
endless belts of interconnected chain pushers for
conveying the stacked cigarettes therealong and a
platform disposed between said pushers for sup-
porting the stacked cigarettes thereon;

a guide plate between said first and second convey-
ors, said guide plate being positioned to permit roll-
ing of the cigarettes from said first conveyor onto
said second conveyor;

means interconnecting said conveyors for driving
said conveyors in synchronism with said second
conveyor being driven at a speed less than said first
conveyor to allow accumulation of the received
cigarettes on said second conveyor into said
stacked fashion; and
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a hold-down means positioned over said second con-
veyor to direct the individually conveyed cigarettes
onto said second conveyor.

8. An automatic cigarette feed machine for convey-
ing cigarettes from a cigarette making machine to a cig-
arette packaging machine comprising

a first conveyor inclined to a horizontal plane and
having conveying means therein for conveying a
series of individually spaced cigarettes from the
cigarette making machine upwardly to an elevated
position, said conveyor including at least one end-
less belt forming a first run and at least one endless
belt forming a second run, said runs being spaced
apart at approximately the diameter of the con-
veyed cigarettes to convey the series of cigarettes
therebetween;

a second conveyor disposed in a horizontal plane and
extending from below said first conveyor to receive
the series of cigarettes thereon in stacked fashion
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and to convey the stacked cigarettes to the ciga-
rette packaging machine, said second conveyor in-
cluding a pair of endless belts of interconnected
chain pushers for conveying the stacked cigarettes
therealong and a platform disposed between said
pushers for supporting the stacked cigarettes
thereon;

a guide means between said first and second convey-
ors, said guide means being positioned to permit
delivery of the cigarettes from said first conveyor
onto said second conveyor,

drive means for driving said first and second convey-
ors and including means for driving said second
conveyor at a speed less than said first conveyor to
allow accumulation of the received cigarettes on
said second conveyor into said stacked fashion; and

a guide means for delivering cigarettes from said sec-

ond conveyor to the packaging machine.
* ok x  k ok
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