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(57) Abstract

A cigarette making machine has a “ma-
ster” motor (19; 70) driving at least one part (for
example, the cut-off device (19) and a separate
drive (24; 26; 28 or 73; 81; 89) for another part of
the machine (for example, the garniture tape or
filter attachment machine) which is synchroni-
zed with the “master” motor at least in regard to
speed and possibly also in regard to phase. A si-
milar use of separate but synchronized drives is

applicable {o a cigarette filter rod making ma-

chine.
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Cigarette and Cigarette Filter Making Machines

 Cigarette making machines commonly comprise

means for forming a stream of tobacco or other smokable

- . material which is enclosed in a continuous wrapper to
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form a continuous rod which is tﬁen cut at regular inter-
vals. The rod—fofming device commonly includes a garniture
tape which supports the wrapper web while the cigarette
filler stream is'on the web and is being compressed and
shaped to the fiﬁal cross—-section, ‘and which assists in
wrapﬁing the web around the filler stream; the edges of
the web are then normally brought together and secured
by adhesive..“The~fiiler stream is commonly trimmed by
means of a trimming device before being énclosed in the
wrapper web. Examples of sﬁch machines are the Molins
Mark 8 and Mark 9 cigarette'making machines.:

Cigarette filter making machines are commonly

"similar apart from the fact'that the filter tow does not

require trimming. An exampie of an existing filter making .
machine is the Molins PM5 machine.

In the Mark 8 generation of cigarette making
machines, and alse in the filter making machines of the
same period, it was common to provide a main shaft which
was driven at a speed:equalling the number of rods per
minute produced by the machine; For example, a machine
making 2,000 cigaretfes‘per minute would have a main shaft
rotating at 2,000 revolutions per minute, the cutting
device comprising commonly a rotary arrangement making one
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cut per revolution.

A more recent trend embodied, for éxample, in
the Mark 9 and PMS.mééhines which are capable of running
at speeds of 4,000 rods per minute or even higher, is to
provide a main shaft running at well below the machine
speed (i.e. in terms of rods per minute). The cut-off
device is then driven from the main éhaft through step-up
geéring; and various other gears with appropriate ratios
provide driving connections from the main shaft to the
various other driven parts of the machine. By this means,
the noise of the machine is reduced.

Noise has become an important criterion in
the modern generation of machines, and machines have been
built with cut-off devices having two blades so as to
make two cuts per revolution and so as to rotate at half

the previous speed. It is also possible to cut double-

" length rods which are cut later in the filter-attachment

machine; assuming a double-knife cut-off device, this
enables the cut-off device to rotate at one quarter the
machine speed in terms of finished rods per minute. How-
evér, even with such an arrangement, at speeds in excess
of 5,000 rods per minute, noise remains a problem; noise
is generated by many parts of the machine,'including the
gearing.

According to one aspect of this inven-—
tion in a method of making rods of the cigarette industry

in which a continuous rod is formed and is cut at regular
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intervals, at least two differeht devices used in the
manufacture of the rods are driven by .separate motors,
the speed of a first motor (the "master") beiné sensed,
and tﬂe speed of a second motor (the "slave") being con-
trolled so that the second motor runs at a speed having
a predetermined relationship with the speed of the first
motor. |

Preferably the speed of the first motor is
sensed by generating é pulsed electrical signal derived
directly or indirectly from. a rotary part on or assoc-
ilated with the'first motor, and the speed of the second
motor is sensed by generating a pulsed electrical signal
derived directly or indirectly from a rotary part on or
associated with the second motor.

In a cigarette making machine according to
this invention the,"master" motor preferably drives the
cut;off device including, preferably, the moving pérts (if
any) of the ledger which supports the rod during cutting.
Other parts of the machine aré driven by one 6r moré sep-
arate "slave" motors.synchronised to the cut-off either
as regards speed alone or as regards both speed and phase.

Various parts of the machine may be driven by
separate motors synchronised to the cut-off. The accurécy
with vhich synchronisation needs to be achieved varies.
For example, the garniture tape drive needs to be acc-~
urately controlled so that the rod speed is closely re-

lated to the cut-off speed to produce rods of precisely
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the required length, but phese synchronisation is not
normally needed. A printing device may be included to
apply an insignia or iegend to the.wrapper web.at regular
intervals; the insignia or legend needs to be positioned
with some degree of accuracy close to the end of each
finished rod, so that accurate syncnronisation of the
speéd of the printed drive is needed as well as fairly
accurate phase synchronisation. The trimming device is
another part ef the machine which may also have its own
independent drive motor, especially if it ie arranged to
produce "dense.ends“ in the stream at regular intervals,
i.e. denser fortione to form the ends of the finished
cigarettes.

According to a second aspect of this invention,
a machine for making rods of the cigarette industry in-
cludes at least two parts which are driven by separate
motors, means for producing a pulsed electrical signal at
a frsquency proportional to the speed of the first motor,
means for producing a pulsed electrical signal at a fre-
quency proportional to the speed of the second motor,
and a comparator device for comparing the two pulsed
signals and for controlling the speed of the second motor
to maintain a predetermined relationship between the two -
pulse frequencies.

An important possibility which this invention
facilitates is the use of a separate motor to drive the

filter attachment machine. This allows the filter attach-
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ment machine to be run on for a shért period after the
making machine has stopped producing rods. Thus the -
completed cigarette rods can all be joined to filters
and waste is avoided.

AAmechanical drive cén be used.as an alter—'
native fq the'above-mentioned arréngement to allow the

filter attachment machine to be driven independently of

- the cigarette making machine. Two separate motors may

be fitted respectively to the making and filter attach-

ment machines, with a dog clutch between them to ensure

phase synchronisation where both are running. However,.
a preferred arrangement is described below with reéference

to Figure 3 of the acéompahying drawings, using a common

-motor for driving both machines.

Examples of machines according to this in~
vention will now be described with reference to the accom-
panying drawings. In these drawings:

Figure 1 is a schematic drawing showing a

'cigarette making machine having a number of synchronised

motors;

Figure 2 shows a circuit whereby one slave
motor can be synchronised to a master both as to speed
and as to phase; and

Figure 3 shows a mechanical drive arrangement.'
whereby a cigarette maker/filter attachment combination
can be driven independently or together by a common motor;

An éxample of a cigarette machine according
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to this invention is shown in Figure 1 which is a diagramm-
atic drawing. The machine is basically iiké a Mblips Mark
9 cigarette making machine. Tobacco is showered up a
chimney 10 with the aid of an upward air flow to form a
cigarette filler stream 11 on a suction band 12 "The -
filler stream is then trimmed by a trimming device 13

and is then deposited by the band 12 on a wrapper web 14
supported by a garniture tape 15. A tongue 16 compresses
the filler stream to its final cross-section, and a folder
17 secﬁres the web 14 around the compressed filler stream
to form a continuou; cigarette rod 18. A cut-off device

19 cuts the continuous rod at regular intervals to form
individual rods 20 ﬁhich are accelerated by a suction wheel
30 (e.g. like the wheel 3 described in our British patent
specification No. 1,313,133) and then enter int@ the

_ flutes of a fluted drum 31 forming part of a filter attach-

ment machine whiéh may, fbr_example,'be a Molins PAS8
machine.

The general arrangement for forming the
cigarette filler stream is in accordance with the inven-
tion described in British patent specification No.'916,141.
The trimming device 13 is generally in accordance with
the invention described n British patent specification No.
881,024 as modified in accordance with specification No.
1,314,825. The cut-off device 19 may be in accordance
with British patent specification No. 1,238,458, i.e.

may comprise a disc or cylinder with an inclined blade,
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ldrrbn .- _-n“‘



WO 80/01115

10

15

20

25

-

the.axis of rotation of the disc being inclined to the
cigarette rod so that the blade is at right angles to
the rod duriné cutting. ' | 7 .

The .cut-off dev;ce is-driven directly by a
motor 21. - The drive may be direct in the sense that it
comprises a straight coupling; alternatively, a slight
step dowvn or step up gear drive may be used if it is
convenient fo do so. The same motor may be arranged to
drive a ledger for supporting the rod during cutting, e.g.
avrétary ledger as described in British patent specification
No. 1,238,458 or No. 1,332,689. |

'_Mounted on or associated with the motor 21
there is a pulse generator 22 for.indipating the speed
and phase (rotational position) of the cut-off mdtor.

The pulse generator may be an optical device or may in-
clude a magnetic pick-up; such devices are avallable as
bought-out items; Alternatively, the pulse generator may
monitor the speed and phase of the cut-off device itself.'

A confrol console 23 receives signals from the
pick-up device 22 and controls the speed and rotation of
various independent motors so as to synchronise or "slave"
those motors to the cut-off drive motor 21. "Synchronise"
in this context does not mean that the motors all need
to run at the same speed. On the contrary, the speed of
each slaved motor relative to the speed of the cut-off
motor 21 is preferably adjustable.

In particular, the control console 23 éontrols

PCT/GB79/0019’
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a motor 24 driving a drum 25‘around which the garniture
tape 15 ﬁasses and -by which.the taperis driven. Further-
more, as shown in the drawing, a motor 26 driviﬁg the
trimming device 13 is contrglled,by the console 23, as is
a motor 27 driving a printer 28. 'Finally,.the drawing

shows diagrammatically a motor 32a driving a pulley 32

around which the suction tape 12 passes, which motor

may also be controlled by the console 23.

Other motors may also be driven in a synchro-
nised fashion via the contrql console 23. For exaﬁple,
a motor slaved to thg cut-off drive may be provided to
drive the filter-attachment machine by which filters are
attached to the cigarettes 20. This allows the filter
attachment machine (which is commonly driven-from the
cigarette making machine) to be maintained in operation
for a short time after the maker is stopped, so as to
allow all the maferials (filters, cigarettes and fipping
paper) to be used up before the filter attachment machine
is stopped; the run-down sequence for the filter attach-
ment machine is preferably programmed so that this happens
automatically. In the arrangement shown in the drawing,
the accelerator wheel 30 or an equivalent device is
perferably driven by the motor driving the drum 31 and
the other parts of the filter attachment machine; the
timing of that motor with respect to the motor 21 is then
not very critical, an accuracy of up to about 10% being

possibly acceptable.
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The cut-off motdr_21 may be in any convenient
form, preferably withprovision for speed control. How- |
ever, each‘of the motors which is slaved to the'motbr 21
needs to be in a form which.can be controlled with a
certain degree of accuracy (not necessarily the same for

each motor) both as to its speed and, in the case of at

least the motors 26 and 27 and the filter attachment

.drive motor, also as to its phase. Motors are .available

for that purpose, for example, as described in patent
spécification- Nos. 1,331,601, 1,375,824 and 1,382,807.
© Figure 2 is a block diagram showing how one

of the slaved motors may be controlled in the system shown
in Figure 1. .

. A pulsed electrical signal at a frequency
proportional to the speed of the cut-off is picked up
from a rotating part 40 which may be part of the cut—off”
or of its drive ﬁotor. The pulses are-fed to a device
or circuit 42 (of known design) which produces an output =
in the form of pulses at a frequency bearing a predeter-
mined ratio in relation to the frequency of the pulses
fed into the device 42; the output frequency from the
device 42 is preferably adjustable. The device 42 may be
a rate multiplier, e.g. a BCD rate multiplier such as typé
CD 4527B made by RCA, or a binary rate multiplier such as
the RCA type CD 4089B. Another possibility is that the
device 42 may be a variable divider circuit, e;g. a

COS/MOS presettable Divide-by-N counter such as the CD
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4018A type made by RCA, or a céscade of such devices.

Alternhatively a microprocessor or other form of computer
may be programmed to pfovide an equivalént mode of op- B
eration. . . '

The. pulsed outpﬁt from the device 42 is fed
to a rate meter circuit 44 (of known design) which pro- =

duces a D.C. output'voltage proportional to the input

' pulse frequency. This output voltage is applied to an

analogue comparator device 46,

The slaved motor 48 (which in this examge
is required to be synchroniéed as to speed and phase)
drives a rotary part 50 serving as a pul§e generator pro-
ducing. a pulsed output which is fed by line 52 to the

comparator device 46 via a rate meter 47. The device

" 46 compares the voltages .respectively from the two rate-

meters and produces an output to a high-gain amplifier
54 responsive to the voltage difference or to a time in-
tegfal of the difference. Tﬁe output of amplifier 54
governs the speed at which the motor 48 is driven, e.g.
by controlling the-current in the armature or field win-
dings if the motor 48 is a D.C. motor. Thus the motor
48 is driven at a speed bearing a fixed relationship
with the speed of the cut-off.

The pulsed output from the device 42 is also’
fed to a phase comparator circuit 56 (of known design),
which circuit also receives a pulsed input from the line.

52. If the pulses received by the phase comparator are
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out of phase, the comparato} 56 produces an output which
is féd to the comparator 46 and tends to increase or‘
decrease the speed of the motor 48 (wvhichever is necessary)
until the pulses are synchronised as to their phase.

| "A line 57 transmits the pulsed signal from
the rotary ﬁart 40 to additional circuits for controlling
motors driving other parts of the machine.

‘ The pulse frequency transmitted by liéé.Bé ‘
may also be modified by means of a rate multiplier or
other frequenéy—changing-device such as any one of those
described above with regard to the device 42. In that

case the device 42 may be omitted; but it might be con-

‘venient nevertheless to keep it so as to obtain the great-

est poésible flexibility in regard to adjustment of the
relative speeds of the respective parts of the machine.
In the simplest case, the parts 40 and 50
may be arraﬁged to produce pulses at the same freduency"
when rotating at the desired relative speeds. For example, 
if the motors driving the parts 40 and 50 are required to
rotate at speeds héving a ratio of 2:1, the parts 40 and
50 may comprise gtical gratings (with associated optical
pick-offs), the part 50 having twice as many circumferen- -
tially spaced grating elements as there are on the part 40.
If there is a need to alter the relative spéeds, the part
40 or 50 may be replaced by a part having a different
number of grating elements.

It will be understood that the voltage output
/gﬁﬁ& U
OMFI

z WIFO A\
Yrpgppmiont




WO 80/01115 ' PCT/GB79/00

10

15

20

25

-12- - . ]

of the rate meter 44 is proporticnal the required speed

of the motor,48, while the voltagé output of the rate meter
47 is proportional to the actual speed of the motor 48,

If precise speed control is required then phase comparison
and correction may be provided (e.g. as.described above)
even if phase correspondence between the parts of the
machine driven by the two motors is not in itself necessary,
for example in the case of the garniture tape. Phase
correction eliminates the possibility of any slight drift
in the speed relationship since such a drift wouid natur- -
ally also affect thg phase relationship between the res-
pective pulses. In the case of the garniture tape, pulses
may be generated by a rotary part which is, for example,

on or part of the drum 25 of 65 idler puliey 25A on the

tension side of the drum; alternmatively, the tape 15

 itself may be marked at regular intervals, e.g. by an

additonal weft thread, and the marks ‘can be sensed to
produce pulses.
In fhe place of the rate meter 47 it is possible
to provide the motor 48 with a tachometer.for generating
a voltage proportional to the speed of the motor 48 to
be fed into the comparator device 46. This applies par-
ticularly if phase cérrection is not needed, for example g
in the case of the hopper of a cigarette making machine.
Where the load of the slaved motof 48 is
relatively light, e.g. in the case of the motor 26 (Figure

1) driving the trimmer, a stepping motor may be used.
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Instead of one motor being the master to which
all the others are "slaved", it is possible to have chain_
of command. For example, the motor 21 may be "slaved"
to the motor 26 (which motor may also drive the band 12),
and the motor driving the filter attachment machine may
be "slaved" to the motor 21.

In the case of a filter making machine, there

' may be one motor (a master) driving the garniture tape and

the moving parts (rollers etc.) of the equipment feeding
the filter tow to the garniture, and the cut-off may be
driven by a second motor "siaved" to the first motor.

Figure 3 shows a mechanical éonneéiibﬁ-where—
by a filter attachment machine may be driven by the same
motor as a cigarette making machine, with provision for
continuing the drive to the filter attachment machine for
a short period after the drive to the cigarette making o
machine has ceased.

| A drive motor 70.is mounted on one end of the

cigarette making machine 71. At opposite ends of the motor
70 there are two eddy current couplings 72 and 73 respect- ‘
ively having output shafts 74 and 75; these couplings
may, for example, be Heenan couplings. These shafts carry
pulleys 76 and 77 which drive pulleys 78 and 79 on further
shafts 80 and 81 via belts 82 and 83.

The shaft 80 drives at least part of the
cigarette making machine and also drives a further shaft

84 via spur gears 85 and 86 and bevel gears 87 and 88.
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A shaft 89, which is the drive shaft for the filter att-
achment machine, is'capable of being driven by the shaff'
84 via a unidifectionél dog poﬁpling 90 which douples the
shafts 83 and 88 only when they are in one or more (e.g.
four) predetermined positioﬁs with respect to one another.
By this meané, the phase of the shaft 89 is sufficiently
predetermined with respect to the cigarette making machine,
and this allows successive cigarette rods to be received
in successive flutes of the fluted drum 31 shown in Figure
1. | '

The dog coupling 90 may, for example, be a
ball-drive coupling such as that made by‘GIB Precision Ltd.

" The shaft 81 carries a bevel-gear 91 w@ioh

meshes with a bevel-gear 92 on the shaft 89.

The drive ratio provided by the pulleys 77 and
79 and the belt 83 is such that, when the coupling 73 is
engaged, it tends to driye the shaft 89 at a speed which
is approximately 1% slower than the shaft 84.

The operation of the machine is as follows.
When the cigarette-maker/filter attachment combination is
started, both the couplings 72 and 73 are irtially engaged.
Therefore the shaft 89 driving the filter attachment
machine rotates initially slightly more slowly than the
shaft 84, which slowly catches up until the dogs of the
clutch 90 engage so as to drive the shaft 89 in the des-
ired phase relationship with the shaft 84 and at the same

speed. By this means, the initial load in starting the
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filter attachment machine does not normally have to be

‘borne by the driving parts of the dog clutch 90 as they -

engage one another; instead, the dogs can engage more
gently, i.e. with a 1% speed differential.

| Shortly after the coﬁbination is switched on
(allowing sufficient time for the dogs of the clutch 90
fo engage), the cﬁrrent energising the coupling 73 is
switched off. During continuing operation the shafts
81 and 75 merely idle. |

When the cigarette making machine is required

to stop, the coupling 72 is de-energised, and at the same

time the coupling 73 is energised. This allows the filter
attachment machine to continue to be driven (at approx- -
imately 1% below full speed) while the making machine slows
down and eventually stops. The filter attachment machine
may be programmed to run long enough to feed through it
all the cigarettes which it had already received from the
making machine when the making machine started its run
dovn procedure. In other words, all the cigarettes re-
ceived from the making machine are Jjoined to filters (thus
avoiding any waste of cigarettes), after which the coupling
73 is de-energised to stop the filter attachment machine.
It should be appreciated tlat a cigarette
making machine normally does not.make satisfactory cig-
arettes during the run down procedure. Therefore it is- -
usual for the cigarette rod to be deflected from its

normal path as soon as a stop signal for the machine is
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emitted to start the run down'procedure. At that point
in time, there are already a significant number of satis-
facfory'cigarettes in'the filter attachment machine, and
the present invention enables those cigarettes to be
JOlned to filters, thus av01d1ng any waste. '

The filter attachment machine may be prov1ded
with a "slow" button which, when pressed, energizes the
coupling 73 and causes the motor 70 to run slowly to allow
the operation of the'filter attachment machine to be
checked in slow motion without driving the cigarette
making machine. | .

" For the purpose of phase synchronisation in
Figure 1 or Figure 2, e.g. to ensure tha% the cut-off

cuts the rod through the "dense end" portions, the pulse

_ generator 40 (Figure 2) may have one or more "master!

marks to identify the precise rotational position of the

cut-off. Instead of phase synchronisation being achieved

- by compafing the phase of two pulsed signals (which need

to be at the same frequency for this purpose), it is poss-

ible to use a resolver (of known design) powered by an

oscillator to control the "slave" motor in response to

pulses received from the pulse generator 40, the resolver
being driven directly or indirectly by the slave motor;
in this case (and also in a pulse comparison system) the
basic speed control may be achieved by means & a tach-
ometer driven by or incorporated into the slave motor as

described above.
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The phase of the motor driving the trimmer
in the case of a "dense end" system may be subject to
control by a nucleonic scanning head, e.g. the Molins
MAID, which detects the poéitions of the "dense end"
portions in the continuous cigaretterod.f By this means
the posifions of the "dense end" portions of the rod can
be properly set in relation to the ends of the finished
cigarettes in spite of process variations (e.g. due to
speed changes of the machine as a whole) tending to
displace the "dense ends". | .

In the case of the filter attachment machine,
instead of its motor. being synchronized with the cut-off
métor, it may be synchronized with pulses emitted by a
device deteéting the gaps betﬁeen successive rods as a
result of acceleration by the accelerator wheel 30 (Figure
1). The generation of such pulses is described in our
British patent specifications Nos. 4,066,056 and 1,320,151,

In the case of a filter making machine, the
filter tow is commonly fed towards the garniture by a
tow-opening system including a succession of pairs of
driving rolls. Each pair of rolls may be driven by a
separate motor synchronized electronically with a motor
driving the garniture or cut-off, with automatic control
of the relative speeds to control, for example, the amount

by which the tow is stretched, thus controlling the press-

-ure-drop characteristics of the completed filters, Alter-

natively, a single motor may be used to drive the garniture
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tape and all the rolls, though in this case each pair .of
rolls is preferably driven via a variable-speed gearbox
and is monitored as to its speed.relative to the garniture
or to another pair of rolls (e.g. by meanscf a pulse -sys-
tem as described above) and is controlled as to its speed
in response to pressure drop measurement or some other
process cqntrol measurenent.

| For the purpose of electronically controlling
the slave motor with regard to phase in any-of'the above
examples, the motion of the slave motor (or of a part
driven thereby)'may-be translated into a change of phase
befween two alternating electrical signals, for example
by means of é resolver, using the pulsed signal from the
master motor as the reference which is converted directly
or indirectly into a phase analogue of the required motion
of the slave. By this means, the required motion of the
Slave is compared with the actual motion, and the control

signal to the slave motor is varied accordingly.
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Claims:
1. : A method Qf making rods of the cigarette
industry in which a continuous rod is formed aﬁd is cut
at regular intervals, charapterised in that at least two
different devices used in the manufacture of the rods are |
5 driven by separate motors, that the speed of a first
motor is continuously sensed, and that a second motor is
controlled so as to run at ‘a speed having a predetermined
relationship with the speed of the first motor.
2. A method according fo claim 1, in which the
speed of the first motor is sensed by generating a pulsed
7 electrical signal derived directly or indirectly from
a rotary part on'or-associated with the first motor, and
5 the speed of the second-mptor is sensed by generating’
a pulsed electrical signal derived directly or indirectly
from a rotary part on or associated with the second motor.
3. | A mefhod according to claim 2 in which each
of the pulsed signals is converted into a D.C. voltage
proportional to the <frequency, and in which the rel-
ative values of thé two D.C. voltages are used to control
5 +the speed of the second motor so as to maintain the voltage
relationship substantially constant.
L, A method according to claim 2 or claim 3 in
wich equal:pulse frequencies are generated when the devices
driven respectively by the two motors are operating at
their desired speeds relative to one another, and in

5 which control is exerted on the second motor to bring the
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.pulses substantially into phase with one another.
5. A method according to claim 4 in which the
equality of pulse frequencies is achieved by modifying
the pulse frequency of the signal received from at least
one of the rotary parts. - |
| 6. A machine for making rods of the cigarette
industry including at least two parts which are driven by
separate motors, means for producing a pulsed electrical
signal at a frequency proportional to the speed of the
first motor, and means for monitoring directly or in-
directly the movement of the part driven by the second .
motor and for controlling the second motor in response
to the pulsed electrlcal signal.
7. . A machine accordlng to claim 6 in which the
monitoring means comprises means for producing a pulsed
electrical signal at a frequency proportional to the speed
of tﬁé second motor, and a comparator device for comparing
5 the two pulsed signals and fbr controlling the speed of the
" second motor to maintain a predetermined relationship
between the two pulse frequencies.
8. A machine according to claim 7 in which the
pulsed signals are at the same frequency and in which
the machine includes a comparator device for comparing
the phases of the two signals and for confrolling a power'
5 supply to the second motor to keep the pulsed signals
substantially in phase wifh one another.

9. A machine according to clam 7 or claim 8
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in which at least one of the pulsed signals is processed
by an electronic device whereby the pulse frequency is
modified. | | |

10. A machine according to any ene of claims 6

to 9, in which the means for producing a pulsed signal

from at least one of the motors includes means for altering

the frequency of the pulses for a given speed of rotation

- of the associated motor, whereby the predetermined speed

relationship of the two motors can be altered.
1. A machine according to claim 10 in which at

least one of-the pulsed signals is generated with the aid

of a rotary part which is readily replaceable whereby

a different rotary part can be substituted to produce
pulses at a different frequency for a given speed of

rotation of the associated motor.

12. A cigarette making machine according to any

one of claims 6 to 11 having a cut-off device driven by the
first motor, the second motor being arranged to drive the
filter attachment machine, garniture tape, hopper, trimmer
or printer, or a combination of those devices.

135. A cigarette making machine according to

claim 42 in which a number of independent motors are
arranged to drive different parts of the machine and are
synchronised to the cut~off.

14, A machine for making filter-tipped cigarettes,
comprising a cigarette rod making machine and a filter

attachment machine, the filter attachment machine having
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an_independent drive which is synchronized to the drive
of the rqd making machine whereby the filter attachment
machine can.be operated for a short period after cigarette
rods stop being produced by the cigarette rod making
‘ 5 °~ machine, so'as to connect filter portions to cigarette
' rodé which have already entered therfilter making machine,
15. A machine accérding to claim 14 in which
the filter attachment machine has an independent drive
motor which is synchronized with a master motor driving
at least part of the cigaretfe rod maéhine, synchronisation
5" teing achieved'withuthe aid of a device which co-oﬁerates
with the master motor and generates a pulsed electrical
signal at a frequency.proportional to the speed of the
master motcf. |
16. A machine according to claim 14 in which the
filter attachment is mechanically synchronized with the
cigarette rod machine by means of a dog cou.pling.E
17. A machine according to claim 16 in which the
filter attachment machine and at least part of the cig-
arette making machine éfe connected to a commoﬁ motor
via separate eddy current or other couplings, the filter
5  attachment machine being in addition separately coupled
to the motor via the dog coupling.
18. A machine according to claim 17 in which the--
eddy current or other coupling between the mofor and the
filter attachment machine is arranged to drive the filter

attachment machine at a slightly lower speed than the
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drive received through the dog coupling, whereby the dog
coupling 1is relieved of the load while the machine is being

started, and then slowly takes over the drive.
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