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1 GB2 196 829A 1
SPECIFICATION medied by the expedient of changing the an-
S gular position or positions of one or more
Method of and apparatus for making rod- rotary disc-shaped trimming members.
shaped smokers’ articles with dense ends A further presently known mode of making
5 70 rod-shaped smokers’ articles with dense ends
The invention relates to improvements-in is disclosed in commonly owned copending
methods and apparatus for making rod-shaped patent application Serial No. 2179 233 for
smokers’ articles (such as plain cigarettes or **Apparatus for making cigarettes with dense
filter cigarettes) with dense ends. ) ends’’. )

10 - Cigarettes with dense ends are normally - 75 One feature of the present invention resides
produced by forming a continuous stream of in the provision of a method of making rod-
fibrous material in a cigarette maker and den- shaped smokers’ articles, such as- plain or fil-
sifying the stream at uniformly spaced loca- ter cigarettes. The method comprises the
tions prior or during draping of a web-of ciga- steps of forming a continuous stream of

15 rette paper therearound. The thus obtained 80 smokable fibrous material and advancing the
cigarette rod is then severed across the densi- stream longitudinally in a predetermined direc-
fied portions and the resulting plain cigarettes tion along an elongated path, densifying {ongi-
are normally tested for the quality of their tudinally and equally spaced-apart portions of
ends. It is customary to densify both ends of : the stream at a condensing location in the -

20 a plain cigarette or to densify the tobacco- 85 path, draping the densified stream into a web
containing ends of filter cigarettes so as to of wrapping material, severing the -draped
reduce the likelihood of escape of tobacco "stream across the densif ied portions in a pre-
particles at the ends. determined portion of the path so that the

As a rule, or at least in many instances, the . draped stream vyields a series of rod-shaped

25 cigarette rod wherein the filter contains equid- 90 articles of identical length each having a
istant densified portions is severed midway fibrous filler with first and second densified
across each densified portion. This. ensures end portions, testing at least some of the-arti-
that the thus obtained halves of each densified cles including separately monitoring the char-
portion are identical, or at least similar, as acteristics of the first and second end por-

30 regards their fength and other characteristics. 95 tions of the articles and comparing the moni-

In accordance with a prior proposal, at- tored characteristics of the first and second
tempts to ensure the severing of-a cigarette end portions of tested articles, and shifting
rod midway across the densified portions in- the condensing location with reference to- the
clude accurate synchronization of operation of predetermined portion of the path in the longi-

35 the trimming device (which removes the sur- 100 tudinal direction of the path when -the charac-
plus from the tobacco stream) with that of the teristics of the first end portions of tested
severing device (known as cutoff). Reference articles deviate to a predetermined extent
may be had to U.S. Pat. No. 3,604,430. The from the characteristics of the respective Sec-
trimming device has one or more rotary disc- ond end portions. The shifting step includes

40 shaped surplus removing or trimming mem- 105 moving the condensing location in a direction
bers with peripheral pockets which serve to to reduce the deviations of the characteristics
prevent removal of the surplus in the regions of the first end portions of tested articles’
of future densified portions of the filler. In or- from the characteristics of the respective sec-
der to correct the operation of the machine (if ond end portions.

45 the tests indicate that the density of cigarette 110  The monitoring step can include generating
ends is unsatisfactory because the cigarette first and second signals which respectively de-
rod is not severed midway across the densi- note the characteristics of the first and second
fied portions of its filler), the angular position end portions of tested articles. The comparing
of the rotary disc-shaped trimming member or step then includes totalizing a plurality of first

50 members is changed to thus alter the posi- 115 signals (e.g., during a selected interval of time)
tions of densified portions with reference to to form a third signal, totalizing the corre-
the cutting plane which is defined by the cut- sponding second signals to form a fourth sig-
off. The monitoring operation is carried out ‘nal, and comparing the third and fourth sig-
upon the cigarette rod, i.e., prior to subdivi- nals. The shifting step then includes moving

55 sion of the rod into discrete rod-shaped arti- 120 the condensing location in a direction to re-

" cles of unit length or multiple unit length. This duce deviations of the characteristics of the
is not entirely satisfactory because additional first end portions from the characteristics of
departures from satisfactory operation can de- the respective second end portions of tested
velop between the monitoring station and the articles when at least one parameter (such as

60 cutoff. In other words, the monitoring of den- 125 the intensity) of the third signal deviates from
sified portions of the stream is premature so the corresponding parameter of the fourth sig-
that the just discussed method and apparatus nal to a predetermined extent such as war-
cannot invariably ensure that all defects in the rants the carrying out of an adjustment.
making of cigarettes or other rod-shaped If the first end portions of the rod-shaped
smokers’ articles with dense ends can be re- 130 articles which are formed by severing the

65
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draped stream are located ahead of the re-
spective second end portions, the shifting
step includes respectively moving the con-
densing location toward and away from the
predetermined portion of the path when the
intensity of the third signal respectively ex-
ceeds and is less pronounced than the inten-
sity of the fourth signal. This ensures that the
locus of densification of spaced-apart portions
of the stream is shifted in a direction to re-
duce the differences between the character-
istics (e.g., lengths) of the first and second
end portions of the articles.

Another feature of the present invention re-
sides in the provision of an apparatus for
making rod-shaped smokers’ articles, such as
plain cigarettes in a cigarette maker. The
apparatus comprises means (such as a duct
which showers fibrous material against an
endless belt conveyor to which the particles
are attracted by suction) for forming a contin-
uous stream of smokable fibrous material,
means (such as the aforementioned conveyor)
for advancing the stream longitudinally in a
predetermined direction along an elongated
path, means for densifying longitudinally
equally spaced-apart portions of the stream at
a condensing location in the path, a so-called
format or other suitable means for draping the
densified stream into a web of wrapping ma-
terial (e.g., cigarette paper) downstream of the
condensing location, a cutoff or other suitable
means for severing the draped stream across
the densified portions in a predetermined por-
tion of the path so that the stream vyields a
series of rod-shaped articles each having a
fibrous filler with first and second densified
end portions, and testing means including
means for separately monitoring the character-
istics of the first and second end portions of
at least some of the rod-shaped articles and
for generating first and second signals which
respectively denote the monitored character-
istics of the first and second end portions of
tested articles. The testing means further
comprises means for processing the signals
including means for directly or indirectly com-
paring the first and second signals, and the
apparatus further comprises means for shifting
the densifying means longitudinally of the path
in response to the signals when the character-
istics of the second end portions deviate from
the characteristics of the first end portions to
a predetermined extent.

The comparing means can comprise means
for generating additional signals which are in-
dicative of the differences of characteristics of
the first and second end portions of tested
articles, and the shifting means includes
means for moving the densifying means in a
direction to reduce such differences.

In accordance with a presently preferred
embodiment of the apparatus, the testing
means further includes a source of reference
signals denoting acceptable characteristics of
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the end portions of rod-shaped articles, and
the comparing means of such testing means
comprises means for comparing the first and
second signals with the reference signal. The
processing means of such testing means fur-
ther comprises means (e.g., suitable counters)
for separately totalizing the numbers of first
and second signals which deviate from the
reference signal and for generating third and
fourth signals which respectively denote the
totalized first and second signals. Still further,
the testing means comprises means for com-
paring the third and fourth signals and for
generating additional (fifth) signals denoting
the differences between the third and fourth
signals, and the shifting means is then respon-
sive to the additional signals.

The testing means can be installed in a ma-
chine which follows the maker, e.g., in a filter
tipping machine, and can include means for
transporting the tested articles transversely of
their respective axes (i.e., sideways) past the
monitoring means. For example, the transport-
ing means can include a substantially drum-
shaped conveyor forming part of a filter tipp-
ing machine.

In accordance with a presently preferred
embodiment of the apparatus, the testing
means includes a capacitive testing unit for at
least one end portion of each tested rod-
shaped article.

The forming means includes means for mak-
ing a stream which contains a surplus, i.e.,
which contains fibrous material in excess of
that in the fillers of rod-shaped articles. The
apparatus which embodies such forming
means includes means for removing the ex-
cess from the stream intermediate the densify-
ing means (condensing location) and the pre-
determined portion of the path, and the den-
sifying means of such apparatus can comprise
means for compacting the equally spaced-
apart portions of the stream so that the ex-
cessive removing means removes less fibrous
material from compacted portions of the
stream. The compacting means can comprise
a rotor and means for intermittently moving
the rotor transversely of the path.

Alternatively, the densifying means can in-
clude the means for removing the excess from
the stream, at least in the regions between
the spaced-apart portions of the stream. Such
excess removing means can comprise at least
one rotary cutter having a peripheral portion
provided with pockets for fibrous material and
with cutting or clamping edges which alternate
with the pockets. Actual (or at least some)
densification of spaced-apart portions of the
stream then takes place in the course of the
draping step.

The novel features which are considered as
characteristic of the invention are set forth in
particular in the appended claims. The im-
proved apparatus itself, however, both as to
its construction and its mode of operation,
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together with additional features and advan-
tages thereof, will be best understood upon
perusal of the following detailed description of
certain specific embodiments with reference to
the accompanying drawing.

FIG. 1 is a schematic partly elevational and
partly sectional view of an apparatus which
embodies one form of the invention;

FIG. 2A is an enlarged elevational view of
the stream and of its spaced-apart densified
portions, the severing means being indicated
by broken lines and the cutting plane being
indicated by a phantom line;

FIG. 2B shows a satisfactory rod-shaped ar-
ticle {(upon conversion into a portion of a filter
cigarette of double unit length) at the testing
station;

FIG. 2C shows a defective rod-shaped arti-
cle at the testing station; :

FIG. 3 is an enlarged elevational view of a
capacitive testing unit for one end portion of a
rod-shaped article;

FIG. 4 is a block diagram of a testing
means which can be used in the apparatus of
Fig.1;

FIG. 4A is a diagram showing the signals
which are generated by a pulse generator in
the testing means of FIG. 4;

FIG. 5 is a fragmentary partly elevational
and partly sectional view of a modified appa-
ratus wherein the densifying means includes a
rotor which is movable at intervals
transversely of the path of movement of the
stream; and

FIG. 6 shows a distribution of rod-shaped
articles which is required for testing in the
apparatus including the testing means of FIG.
4.

FIG: 1 shows schematically a cigarette
maker which cooperates with a filter tipping
machine 3.. The maker comprises. a tobacco
stream forming assembly 1 and a cigarette
making assembly 2;-the latter delivers rod-
shaped smokers’ articles in the form of plain
cigarettes 23 of double unit length to the filter
tipping machine 3. The illustrated maker can
be of the type known as PROTOS which is
manufactured and distributed by the assignee
of the present application; its stream forming
assembly 1 is known as VE 80 and its ciga-
rette making assembly 2 is known as SE 80.
The machine 3 can be of the type known as
MAX 80 (manufactured and distributed by the
assignee of the present application).

The stream forming assembly 1 includes a
stream forming device including an upwardly
extending duct 4 which delivers a shower of
fibrous material 6 (such as particles of recon-
stituted tobacco, particles of substitute to-
bacco and/or particles of natural tobacco
leaves) in the direction of arrow 6a so that
the particles gather at the underside of the
lower reach of an endless foraminous belt
conveyor 8 and form a stream 9 which con-
tains a surplus of excess 13a of tobacco,
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namely more than required for the fillers of
discrete plain cigarettes 23 of double unit
length. The exact construction of the means
for supplying fibrous material which forms the
shower 6 is no part of the invention; refer-
ence may be had to numerous United States
Letters Patent which are owned by the assig-
nee of the present application and show suit-
able distributors (also called hoppers) serving
to draw fibrous material from a magazine and
to convert the withdrawn material into a

'shower which is ready to be converted into a

continuous stream containing a surplus of
fibrous material. The lower reach of the con-
veyor 8 is adjacent the open underside of a
stationary suction chamber 12 which draws
the particles of the shower 6 against the un-
derside of the lower reach of the conveyor 8
and compels the resulting stream 9 to ad-
vance in a predetermined direction (to the left)
along a predetermined path toward a draping
device 18, e.g., a so-called format wherein
the stream 9 is draped into a web 17 of
cigarette paper or other suitable wrapping ma-
terial to form therewith a continuous cigarette
rod 9a. A portion of the elongated path -is
defined by a tobacco channel 7 which is adja-
cent the underside of the lower reach of the
conveyor 8. The latter is trained over several
pulleys and is driven to advance in the direc-
tion of arrow 8a. The reference character 11
denotes a fan or another suitable suction gen-
erating device which is connected with the
outlet of the suction chamber 12. )
The fully grown stream 9 (which contains a
surplus 13a of fibrous material { such surplus
can form hills and valleys as shown in the
right-hand portion of FIG. 5) is advanced past
a densifying or condensing location 13 which
is shiftable in the longitudinal direction of the
channel 7 and accommodates a combined
densifying and excess removing device having
one or more rotary disc-shaped excess remov-
ing and stream densifying trimming members
14 with peripheral pockets 16 which alternate
with tobacco cutting or clamping edges. The
pockets 16 temporarily receive the surplus
which should not be removed from the stream
9; the remaining surplus 13a is removed by
the cutting or clamping edges of the device or
devices 14 in cooperation with a rotary cut-
ting tool in a manner well known from the art.
Reference may be had to commonly owned
U.S. Pat. No. 4,638,626 granted September
3, 1985 to Hinzmann and to commonly
owned U.S. Pat. No. 4,651,755 granted
March 24, 1987 to Rudszinat. Each of these
patents shows a surplus removing device with
two rotary disc-shaped trimming members and
a tool serving to brush or cut off the excess
extending downwardly beyond the common
plane of the trimming members. Actual densi-
fication of longitudinally spaced-apart equidis-
tant portions 29 (FIG. 2A) of the stream 9
takes place during travel of such portions
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through the draping device 18 wherein the
surplus which was not removed, due to the
fact that it was received in the pockets 16 of
the rotary disc-shaped trimming member or
members 13 during travel at the condensing
location 13, is compacted because the device
18 converts the trimmed stream 9 into a rod-
like filler whose diameter is constant. The
quantity of fibrous material per unit length of
the trimmed stream can be regulated by mov-
ing the device including the trimming member
or members 14 up or down as indicated by a
double-headed arrow 714a and as is well
known from the art of cigarette rod making
machines.

Successive increments of the trimmed
stream 9 are transferred onto the upper reach
of an endless belt conveyor 19 which is
known as garniture and serves to transport
the stream and the web 17 of cigarette paper
through the draping device 18 so as to form
the cigarette rod 9a. The web 17 is drawn off
a bobbin, not shown, or from another suitable
source and is converted into a tube with over-
lapping marginal portions which are bonded to
each other by an adhesive to confine the filler
of the rod 9a. Successive increments of the
rod 9a pass through a density measuring de-
vice 21 (e.g., a device which employs a
source of corpuscular radiation) serving to ad-
just (arrow 14a) the level of the device includ-
ing the trimming member or members 14. The
rod 9a is severed at regular intervals in a cut-
off 22 which is located downstream of the
density measuring device 21 and has one or
more orbiting knives (not shown) serving to
sever the rod 9a in a predetermined portion
{denoted by the phantom line 33) of its path.
The cutoff 22 subdivides the rod 9a into a file
of discrete plain cigarettes 23 of double unit
length, and each such cigarette has two densi-
fied end portions (34a, 34b in FIGS. 2A and
2B) because the rod 9a is severed across
those portions 29 of the stream 9 which were
densified as a result of confinement of some
of the fibrous material in the pockets 16 of
the rotary disc-shaped trimming member or
members 14 and subsequent travel of such
material through the draping device 18.

Successive plain cigarettes 23 of double unit
length which advance beyond the cutoff 22
are caused to change the direction of their
travel so that they move sideways (at right
angles to their respective axes) and enter the
axially paraliel peripheral flutes of a drum-
shaped conveyor 24 in the filter tipping ma-
chine 3. The mechanism which changes the
direction of movement of plain cigarettes from
axial to sidewise movement is a standard part
of each PROTOS machine. The machine 3
converts each plain cigarette 23 of double unit
length and a filter rod section 37a+38a (see
FIGS. 2B and 2C) into a filter cigarette of dou-
ble unit length by cutting each cigarette 23
midway between its ends, by inserting the re-
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spective filter rod section 37a+38a between
the thus obtained plain cigarettes 37, 38 of
unit length, and by draping a web of tipping
paper around the filter mouthpiece and the ad-
jacent end portions of plain cigarettes of unit
length. Each filter cigarette of double unit
length has two dense end portions 34a, 34b
which are remote from the filter rod section of
double unit length and each of which is sup-
posed to contain one-half (36) of a densified
portion 29.

Filter cigarettes of double unit length are
subjected to several tests in testing units
which are installed in the filter tipping machine
3. The latter includes a conveyor 26 (e.g., a
rotary drum) which transports the filter ciga-
rettes of double unit length at right angles to
their respective axes through one or more
testing stations defined by one or more test-
ing devices. The filter cigarettes can be tested
to ascertain the presence or absence of holes,
frayed ends, open seams, fragments of to-
bacco particles adhering to the external sur-
faces of their wrappers or uniting bands, the
presence or absence of one or both plain
cigarettes of unit length, the presence or ab-
sence of the filter rod section of double unit
length, and/or other potential defects. All such
testing techniques are well known in the art
and need not be described here.

In accordance with the invention, each of
the filter cigarette of double unit length or
each filter cigarette of unit length is further
tested to ascertain the condition or character-
istics of the densified end portions 34a, 34b
of the respective plain cigarettes 37, 38 of
unit length. Such testing or monitoring can be
carried out in a testing device in a manner as
shown in FIGS. 2B and 2C or in FIG. 4.
Tested filter cigarettes of double unit length
are accepted by a further drum-shaped rotary
conveyor, such as the conveyor 28 of FIG. 1,
which transports them to a severing or subdi-
viding station so that the resulting filter ciga-
rettes of unit length are ready for transport to
storage, to a packing machine or to another
destination.

FIG. 2A shows a portion of the continuous
cigarette rod 9a which contains a filler of in-
termittently densified fibrous material and the
aforementioned tube or envelope consisting of
the converted cigarette paper web 17. The
equidistant densified portions of the filler of
the rod 9a are shown at 29. Each such por-
tion is formed as a result of the pockets 16
leaving some excess of fibrous material during
travel of the corresponding portions of the
stream 9 through the densifying location 13
and as a resuit of subsequent compacting of
the surplus or excess in the draping device
18. The densified portions 29 alternate with
undensified or less densified portions 29a of
the filler of the rod 9a. Such mode of densify-
ing longitudinally spaced-apart portions of a
stream of fibrous material is disclosed in the
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aforementioned patents to- Hinzmann and testing device comprises two capacitive test-
Rudszinat as well as in U.S. Pat. No. ing units 41 which flank the path of move-
3,032,041. ment of the filter cigarette of double unit

FIG. 2A further shows the cutoff 22 and the tength and each of which can be designed in
5 predetermined portion 33 portions 34a, 34b 70 a manner as shown in FIG. 3. These testing
each containing one half (36) of the mass of units 41 transmit signals to a signal process-
densified fibrous material which forms a por- ing circuit 42 which constitutes a slight modi-
tion 29. The purpose of monitoring of the fication of the circuit shown in FIG. 4. Capaci-
leading and trailing end portions 34a, 34b of tive testing units which can be used in the

10 plain cigarettes 23 (in the embodiment of 75 testing means of the improved apparatus are
FIGS. 1 and 4 subsequent to subdivision of disclosed, for example, in U.S. Pat. No.
each. such plain cigarette into two plain ciga- 3,951,267. The testing unit 41 of FIG. 3
rettes 37, 38 of unit length} is to ascertain comprises a capacitor 43 with an annular elec-
the condition of such end portions and to un- trode or plate 44 surrounding a centrally lo-

15 dertake a remedial action if the characteristics 80 cated electrode or plate 46. These electrodes
of the leading end portion 34a deviate from are adjacent the path of movement of the end
the characteristics of the associated or related portion 34a or 34b of the respective plain
trailing end portion 34b to an extent which cigarette 37 or 38 during movement of the
warrants an adjustment. Such adjustment in- corresponding filter cigarette of double unit

20 volves a shifting of the densifying or compact- - 85 length through the testing station. The refer-
ing or condensing location 13 toward or away ence character 47 denotes in FIG. 3 a circuit
from the predetermined portion 33 in the which includes a source of high-frequency cur-
longitudinal direction of the path of-advance- rent and an evaluating circuit. The output of
ment of the stream 9 and cigarette rod 9a. the circuit 47 (whose design is conventional)

25 the associated or related end portions 34a, 90 is connected with the corresponding input of
34b are actually formed in the course of two the signal processing circuit 42.
successive severing operations, i.e., each sev- In FIG. 2B, the characteristics of the end
ering step involves the making of a densified portion 34b are identical or practically identical
end- portion 34b at the trailing end of the with the characteristics of the end portion

30 freshly formed plain cigarette 23 of double 95 34a. Consequently, the two testing units 41
unit length and the making of a densified end transmit identical or practically identical signals
portion 34a behind the predetermined portion which are processed and evaluated in a man-
33; the end portion 34a constitutes the lead- ner similar to that to be described with refer-
ing or front end portion of the next plain ciga- ence to FIG. 4 and do not cause any adjust-

35 rette 23 of double unit length. ) 100 ment of the compacting location 13 in a direc-

If the operation of the trimming device in- tion toward or away from the predetermined
cluding the rotary disc-shaped trimming mem- portion 33 of the path.
ber or members 14 is properly synchronized FIG. 2C shows a filter cigarette of double
with the operation of the cutoff 22, each den- unit length wherein the densified end portion

40 sified portion 29 is severed exactly or practi- 105 34b of the left-hand plain cigarette is con-
cally exactly midway between its ends to yield siderably longer than the densified end portion
two mirror symmetrical end portions 34a, 34a of the right-hand plain cigarette. This is
34b. Thus, of one monitors the condition or indicative of a defective operation of the ciga-
characteristics of the end portions 34a and rette maker including the assemblies 1 and 2,

45 34b on some or all of the plain cigarettes 23 110 namely the compacting location 13 is too re-
of double unit length {or on the corresponding mote from the predetermined portion 33 (the
pairs of plain cigarettes 37, 38 of unit length), leading end portion 34a is shorter than the
signals which are generated in the course of trailing end portion 34b) so that the circuit 42
such monitoring operation can be processed then generates a signal which is or can be

50 and used to shift the device including the 115 used to start a motor 48 constituting a means
-trimming member or members 14 toward or . for shifting the device including the trimming
away from the predetermined portion 33 in member or members 14 toward the predeter-
order to correct the operation of the maker if mined portion 33.
the testing operation reveals that the charac- An important advantage of the just de-

55 teristics of the end portion 34a deviate from 120 scribed mode of adjusting the position of the
the characteristics of the corresponding end compacting location 13 relative to the predet-
portion 34b to an extent which warrants a ermined portion 33 is that the monitoring is
shifting of the compacting location 13 so as carried out in the filter-tipping machine 3, i.e.,
to reduce or eliminate the differences between downstream of the locus of the making of

60 'such characteristics. o 125 plain cigarettes 23 of double unit length so

FIG. 2B shows a filter cigarette of double that the dimensions of the end portions 34a,
unit length in the testing unit of the filter tipp- 34b at the testing station are final and cannot
ing machine 3. The conveyor 26 transports be altered in the course of next-following
the filter cigarette at right angles to its longitu- treatment of filter cigarettes of double unit

65 dinal axis as indicated by the arrow 39. The 130 length. Consequently, testing at the station in-
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cluding the testing means 27 of FIG. 1 en-
sures that all sources of potential defects are
located upstream of the testing location.
FIGS. 2A and 2B show one .presently pre-
ferred mode of testing associated or related
end portions 34a, 34b of successive plain
cigarettes 23 of double unit length, namely in
a simultaneous operation. However, it is
equally possible to test the end portions 34a
and 34b subsequent to the making of filter
cigarettes of unit length. As a rule, two neigh-
boring filter cigarettes of unit length then con-
tain the two halves (37, 38) of a plain ciga-
rette 23 of double unit length and the filter
mouthpieces of all filter cigarettes of unit
length face in the same direction. The testing
operation is then carried out in such a way
that the signal which is generated on testing
of a given filter cigarette of unit length is
compared with the signal which is generated
on testing of the immediately following filter
cigarette of unit length to thus ensure that the
signals can be properly compared with each
other in order to ascertain whether or not the
characteristics of end portions 34a, 34b which
are obtained from one and the same plain
cigarette 23 of double unit length are identical
or deviate sufficiently to warrant an adjust-
ment of the distance of the compacting loca-
tion 13 from the predetermined portion 33.
This can be seen in FIG. 6 which shows a
series of six paralle! filter cigarettes of unit
length. The two topmost filter cigarettes are
obtained from the filter cigarette of double
unit length which is shown in FIG. 2B or 2C.
The next two filter cigarettes of unit length
are obtained from the next filter cigarette of
double unit length and their parts are denoted
by reference characters corresponding to
those shown in FIG. 2B or 2C but each fol-
lowed by a prime. The two lowermost filter
cigarettes of unit length are obtained as a re-
sult of severing of a third filter cigarette of
double unit length, and their parts are denoted
by characters resembling those used in FIG.
2B or 2C but each followed by two primes.
The signal processing circuit which is used in
connection with the testing of filter cigarettes
of unit length is designed to compare signals
which are generated on monitoring of the end
portions 34a, 34b, to thereupon compare sig-
nals which are obtained on monitoring of the
end portions 34a’, 34b’, to thereupon com-
pare signals which are generated in response
to monitoring of the end portions and the fil-
ter mouthpieces of all filter cigarettes of unit
length face in the same direction. The testing
operation is then carried out in such a way
that the signal which is generated on testing
of a given filter cigarette of unit length is
compared with the signal which is generated
on testing of the immediately following filter
cigarette of unit length to thus ensure that the
signals can be properly compared with each
other in order to ascertain whether or not the
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characteristics of end portions 34a, 34b which
are obtained from one and the same plain
cigarette 23 of double unit length are identical
or deviate sufficiently to warrant an adjust-
ment of the distance of the compacting loca-
tion 13 from the predetermined portion 33.
This can be seen in FIG. 6 which shows a
series of six parallel filter cigarettes of unit
length. The two topmost filter cigarettes are
obtained from the filter cigarette of double
unit length which is shown in FIG. 2B or 2C.
The next two filter cigarettes of unit length
are obtained from the next filter cigarette of
double unit length and their parts are denoted
by reference characters corresponding to
those shown in FIG. 2B or 2C but each fol-
lowed by a prime. The two lowermost filter
cigarettes of unit length are obtained as a re-
sult of severing of a third filter cigarette of
double unit length, and their parts are denoted
by characters resembling those used in FIG.
2B or 2C but each followed by two primes.
The signal processing circuit which is used in
connection with the testing of filter cigarettes
of unit length is designed to compare signals
which are generated on monitoring of the end
portions 34a, 34b, to thereupon compare sig-
nals which are obtained on monitoring of the
end portions 34a’, 34b’, to thereupon com-
pare signals which are generated in response
to monitoring of the end portions 343", 34b”,
and so forth.

Filter tipping machines of the aforedescribed
type are provided with turn-around devices
which turn one filter cigarette of unit length of
each pair of cigarettes which are obtained as
a result of severing a filter cigarette of double
unit length so that all of the filter mouthpieces
27a, 38a, 37a’, 38a" and so forth face in the
same direction.

The signal processing circuit 42 which is
shown in FIGS. 1 and 4 is designed to moni-
tor the end portions 34a, 34b, 34a’ ... of
filter cigarettes of unit length which advance in
the direction of arrow 50 of FIG. 6, i.e., at
right angles to their respective axes. An ad-
vantage of such testing means is that it can
operate with a single capacitive testing unit
41 which transmits signals denoting the densi-
ties and/or lengths of successive end portions
34a, 34b, 34a’ ... to a comparator circuit 49
which receives a reference signal from a suit-
able source 51, e.g., an adjustable potentiom-
eter or the like.

The output of the comparator circuit 49 is
connected with the corresponding inputs of
two AND gates 52 and 53. The other input of
the AND gate b2 is connected with the output
of a timing pulse generator 54 serving to gen-
erate pulses at a frequency corresponding to
that of advancement of successive filter ciga-
rettes of unit length past the testing unit 41.
The output of the timing pulse generator 54 is
connected with the other input of the AND
gate 53 by an inverter circuit 56. Still further,
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the output of the timing pulse generator 54 is
connected with the counting input T of a
pulse counter 57 having an output Q con-
nected with a time-delay circuit 58 which, in
turn, is connected with the resetting inputs of
two signal counters 59 and 61. The counting
input T of the first signal counter 59 is con-
nected with the output of the AND gate 52,
and the counting input T of the second signal
counter 61 is connected with the output of
the AND gate 53. The counters 59, 61 are
respectively connected with the digital-analog
converters 62, 63 whose outputs are con-
nected with the corresponding inputs. of a
second comparator circuit in the form of a
differential amplifier .64. The output of the dif-
ferential amplifier 64 is connectable, by way
of a switch 66, with a regulating means in-
cluding two comparator circuits 67, 68 each
of which can start the motor of the shifting
means 48 in a different direction in response
to closing of the associated switch 69, 71.
The switches 69, 71 serve to connect the
contro! circuit for the motor of the shifting
means 48 to an energy source of requisite
polarity so that one of these switches can
initiate a movement of the condensing location
13 toward and the other switch can initiate a
movement of the location 13 away from the
predetermined portion 33. The switch 66 can
be closed by an actuator 66a which is con-
nected with the output of the time-delay cir-
cuit 58 by way of a second time- delay circuit
72.

The output Q of the pulse counter 57 is
further connected with the digital-analog con-
verters 62, 63 by way of an inverter circuit
73. A master switch 74 must be closed to
energize the circuit 42, i.e., to set the coun-
ters 57, 59 and 61 at S.

The operatlon of the signal processing cir-
cuit of FIG. 4 is as follows:

As mentioned above, the apparatus which
embodies the circuit 42 is assumed to test
the end portions of filter cigarettes of unit
length which are advanced toward, through
and beyond the testing station in the form of
a single row and in the direction of arrow 50
as shown in FIG. 6. Thus, the filter tips 37a,
38a, 37'... of all filter cigarettes face in the
same direction, and this also holds true for
the densified end portions 34a, 34b, 34a’ ...
of these filter cigarettes. The end portions
34a, 34b are related in that they form part of
two plain cigarettes 37, 38 which were ob-
tained from a given plain cigarette 23 of dou-
ble unit length, the same as the end portions
34a’, 34b’ and 34a”, 34b” as well as the end
portions of next-following pairs of neighboring
filter cigarettes of unit length.

Signals which are generated by the capaci-
tive testing unit 41 are compared at 49 with
the reference signal which is furnished by the
source 51. If the intensity or another charac-
teristic of the signal from 41 deviates from
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the reference signal, the comparator circuit 49
transmits a defect signal which is applied to
the corresponding inputs of the AND gates 52
and 53. At the same time, the timing pulse
generator 54 transmits square wave pulses 75
(note FIG. 4A) whose timing is selected in
such a way that the corresponding input of
the AND gate 52 and the inverter circuit 56
receive a “‘high’’ pulse during testing of end
portions 34a, 34a’, 34a” ... and a "low’" sig-
nal during testing of end portions 34b, 34b’,
34b” ... Thus, when the testing unit 41 moni-
tors one or more parameters of the end por-
tion 34a, one input of the AND gate 52 re-
ceives a signal from the comparator circuit 49
and the other input of this gate receives a
“high’* signal from the timing pulse generator
54. At the same time, the inverter-circuit 56
applies a “‘low’” signal to the corresponding
input of the AND gate 53 (the other input of
this gate receives a signal from the compara-

- tor circuit 49). If the signal from the compara-

tor circuit 49 is a defect signal (i.e., a ""high”’
signal, the output of the AND gate 52
transmits a signal to the input T of the signal
counter 59. The gate 53 does not transmit a
signal to the signal counter 61 because one of
its inputs receives a “low”’ signal from the

- inverter circuit 56.

When the testing unit 41 thereupon moni-
tors the end portion 34b, the timing pulse
generator 54 transmits a “low’’ signal and,
therefore, the output of the AND gate 52 can-
not transmit a signal to the signal counter 59
even if the signal at the output of the compar-
ator circuit 49 is a defect ('high”) signal be-
cause the signals at the two inputs of the
AND gate are not identical. However, and if
the signal which is generated by the unit 41
during testing of the end portion 34b is a
defect ("'high’’) signal, the output of the AND
gate 53 transmits a signal to the input T of
the signal counter 681 because such defect sig-
nal is received by the gate 53 simultaneously
with a “’high’* signal from the inverter cirguit
56 (as mentioned above, the timing pulse gen-
erator 54 then transmits a “‘low’’ signal which

" is inverted at 56). It will be seen that, as the

testing operation progresses, the signal coun-
ter 59 stores information pertaining to the
number of defective ( first or leading) end por-
tions 34a, 34a’ ... while the signal counter 61
stores information pertaining to the number of
defective (second or trailing) end portions
34b, 34b’ ... The digital/ analog converter
circuits 62, 63 respectively convert the infor-
mation which is stored by the signal counters
59, 61 into analog (third and fourth) signals
which are continuously compared with each
other in the differential amplifier 64. The (fifth)
signal at the output of the differential amplifier
64 is indicative of the differences between the
sum of parameters of first or leading end por-
tions and the sum of parameters of the sec-
ond or trailing end portions of the rod-shaped
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articles 23. After elapse of a preselected in-
terval which is determined by the counter 57
(namely when the counter 57 receives a pre-
selected number of pulses from the timing
pulse generator 54), the actuator 66a for the
switch 66 is operated by way of the time-
delay circuits 58 and 72 so that the switch
66 is closed and the output of the differential
circuit 64 is addressed by the comparator cir-
cuits 67, 68. The delays which are caused by
the circuits 58 and 72 are selected in such a
way that the signal processing and evaluating
operations which are carried out by the signal
counters 59, 61 and by the converter circuits
62, 63 as well as in the differential amplifier
64 are completed and the desired (fifth) signal
is available at the output of the amplifier 64
when the switch 66 is closed. At the same
time, the time-delay circuit 58 transmits a sig-
nal to the resetting inputs R of the signal
counters 59, 61 upon completed transfer of
the stored information to the respective digita-
I/analog converter circuits 62, 63.

Depending on the polarity of the signal
which is transmitted by the output of the dif-
ferential amplifier 64, the comparator circuit
67 or 68 closes the corresponding switch 69,
71 for an interval of time which is required to
shift the condensing focation 13 in a direction
toward or away from the predetermined por-
tion 33 so as to reduce or eliminate the differ-
ences between the qualities of the first and
second end portions of rod-shaped articles 23
during the next stage of operation of the ciga-
rette maker. Each of the switches 69, 71 can
include or constitute a relay which supplies
the reversible motor of the shifting means 48
with voltage of requisite polarity in order to
effect an appropriate adjustment of the dis-
tance of the compacting location 13 from the
predetermined portion 33.

A different mode of densifying a continuous
stream 9 which contains a surplus or excess
of fibrous material is shown in FIG. 5. The
underside of the lower reach of the forami-
nous conveyor 8 attracts the stream 9 during
travel past a rotor 32 (e.g., a roller) at the
upper end of a bifurcated arm 30 forming part
of a densifying or compacting device 31
which is driven by a non-illustrated motor to
move up and down as indicated by a double-
headed arrow 31a and to periodically con-
dense the stream 9 just ahead of a trimming
or surplus removing device 15 which is also
movable up and down in directions indicated
by the arrow 31a. The cutting edge of the
trimming device 15 removes less fibrous ma-
terial from the freshly densified portions 29 of
the stream S so that the latter is converted
into a trimmed or equalized stream containing
longitudinally spaced-apart equidistant densi-
fied portions 29 alternating with non-densified
or less densified portions 29a, the same as
shown in FIG. 2A. The trimming device 15
can be similar to that shown in the patent to
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Hinzmann or Rudszinat except that its rotary
disc-shaped trimming member or members
need not be provided with pockets 16. A
densifying device which can be used in the
apparatus of FIG. 5 is disclosed in U.S. Pat.
No. 3,318,314. The rotor 32 of FIG. 5 can be
replaced with a roller having one or more
lobes; when the stream 9 is in motion and the
roller is rotated by the stream or by its own
drive, the lobe or lobes densify longitudinally
spaced-apart portions of the stream so that
the roller need not be moved transversely of
the direction of advancement of the stream.

An advantage of the improved method and
apparatus is that the densified end portions of
the rod-shaped articles are monitored down-
stream of the severing location. This ensures
that no shifting of densified portions with ref-
erence to the predetermined portion 33 can
take place upon completion of the monitoring
operation by the testing unit or units 41 or by
other suitable testing means. Moreover, the
testing of associated end portions in a simul-
taneous operation or immediately following
one another ensures that the results of tests
upon both end portions of each rod-shaped
article 23 can be compared in a simple and
reliable manner. The results of the testing op-
eration are truly indicative of the positions of
successively formed densified portions 29
with reference to the cutting or severing plane
in 33 because the monitoring takes place in
the maker downstream of the cutoff or in a
machine which receives rod-shaped articles
from the maker.

Without further analysis, the foregoing will
so fully reveal the gist of the present invention
that others can, by applying current knowl-
edge, readily adapt it for various applications
without omitting features that, from the stand-
point of prior art, fairly constitute essential
characteristics of the generic and specific as-
pects of my contribution to the art and, there-
fore, such adaptations should and are intended
to be comprehended within the meaning and
range of equivalence of the appended claims.

CLAIMS

1. A method of making rod-shaped smok-
ers’ articles, comprising the steps of forming
a continuous stream of smokable fibrous ma-
terial and advancing the stream longitudinally
in a predetermined direction along an elon-
gated path; densifying longitudinally spaced-
apart portions of the stream at a condensing
location in said path; draping the densified
stream into a web of wrapping material; sev-
ering the draped stream across the densified
portions in a predetermined portion of said
path so that the draped stream yields a series
of rod-shaped articles each having a fibrous
filler with first and second densified end por-
tions; testing at least some of the articles in-
cluding separately monitoring the character-
istics of the first and second end portions of
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the articles and comparing the monitored char- processing said signals including means for
acteristics of the first and second end por- comparing the first and second signals; and
tions of tested articles; and shifting the con- means for shifting said densifying-means long-
densing location with reference to said predet- itudinally of said path in response to said sig-

5 ermined portion in the longitudinal direction of 70 nals when the characteristics of the second
the path when the characteristics of the first end portions deviate from the characteristics
end portions of tested articles deviate to a of the respective first end portions of tested
predetermined extent from the characteristics articles to. a predetermined extent. :
of the respective second end portions. 6. The apparatus of claim 5, wherein said

10 2. The method of claim 1, wherein said ~ 75 comparing means includes means for generat-
shifting step includes moving the condensing : ing. additional signals which are indicative of
location in a direction to reduce the deviations the differences of the characteristics of said
of the characteristics of the first end portions first and second end portions of tested arti-
of articles from characteristics of the respec- cles, said shifting means including means for

15 tive second end portions, 80 moving said densifying means in a dlrec‘uon to

3. The method of claim 1, wherem said reduce said differences.
monitoring step includes generating first and 7. The apparatus of claim 5, wherein said
second signals denoting the characteristics of testing means further includes a source of ref-
the first and second end portions of tested " erence signals denoting the acceptable charac-

20 articles, said comparing step including totaliz- 85 teristics of the end portions of rod-shaped
ing a plurality of first signals to form a third articles and said comparing means includes
signal, totalizing the corresponding second sig- means for comparing the first and second sig-
nals to form a fourth signal, and comparing nals with said reference signal, said process-
the third and fourth signals, said shifting step ing means further comprising means for sepa-

25 including moving the condensing location in a 90 rately totalizing the numbers of first and sec-
direction to reduce deviations of the character- ond signals which deviate from said reference
istics of the first end portions from the char- signal and for generating third and fourth sig-
acteristics of the respective second end por- nals respectively denoting the totalized first
tions when at least one parameter of the third and second signals, and means for comparing

30 signal deviates from the corresponding para- 95 said third and fourth signals and for generating
meter of the fourth signal to a predetermined fifth signals denoting the differences between
extent. said third and fourth signals, said shifting

4. The method of claim 3, wherein the first means being responsive to said fifth signals.
end portions of the articles downstream of . 8. The apparatus of claim 5, wherein said

35 said predetermined portion of the elongated 100 testing means comprises means for transport-
path are located ahead of the respective sec- ing the tested articles transversely of their re-
ond end portions and said shifting step in- _ spective axes past said monitoring means.
cludes respectively moving the condensing lo- 9. The apparatus of claim 8, further com-
cation toward and away from said predeter- prising a cigarette maker, said transporting

40 mined portion of the path when the intensity 105 means forming part of said maker.
of said third signal respectively exceeds and is 10. The apparatus of claim 5, wherein said
less pronounced than the intensity of said monitoring means comprises a capacitive test-
fourth signal. ing unit for at least one end portion of each

5. Apparatus for making rod- -shaped smok- tested article.

45 ers' articles, comprising means for forming a 110 11. The apparatus of claim 5, wherein said
continuous stream of smokable fibrous ma- forming means includes means for forming a
terial; means for advancing the stream longitu- stream which contains fibrous material in ex-
dinally in a predetermined direction along an cess of that in the fillers of rod-shaped arti-
elongated path; means for densifying longitudi- cles and further comprising means for remov-

50 nally spaced-apart portions of the stream at a 115 ing the excess from the stream intermediate
condensing location in said path; means for said densifying means and said predetermined
draping the densified stream into a web of portion of the path, said densifying means
wrapping material downstream of said loca- comprising means for compacting said
tion; means for severing the draped stream spaced-apart portions of the stream so that

55 across the densified portions in a predeter- 120 the excess removing means removes less
mined portion of said path so that the stream fibrous material from the compacted portions
yields a series of rod-shaped articles each of the stream.
having a fibrous filler with. first and second 12. The apparatus of claim 11, wherein said
densified end portions; testing means including compacting means including a rotor and

60 means for separately monitoring the character- 125 means for intermittently moving said rotor
istics of the first and second end portions of transversely of said path.
at least some of the articles and for geperat- 13. The apparatus of claim 5, wherein said
ing first and second signals respectively de- forming means includes means for forming a
noting the monitored characteristics of the stream which contains fibrous material in ex-

65 first and second end portions, and means for 130 cess of that in the fillers of rod-shaped arti-
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cles, said densifying means including means
for removing the excess from the stream, at
least in regions between said spaced-apart
portions of the stream.

14. The apparatus of claim 13, wherein said
excess removing means comprises at least
one rotary cutter having a peripheral portion
provided with pockets for fibrous material and
clamping portions alternating with said pock-
ets.

15. A method of making rod-shaped smok-
ers’ articles, substantially as herein described
with reference to the accompanying drawings.

16. Apparatus for making rod-shaped smok-
ers’ articles, substantially as herein described
with reference to the accompanying drawings.
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