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[57] ABSTRACT

Cigarettes or like rod-shaped articles are conveyed -
sideways in equidistant flutes of a rotary drum at a
speed of at least one thousand articles per minute and
along an ejecting station having a width which sub-
stantially exceeds and can be a multiple of the dis-
tance between a pair of neighboring flutes. Selected
articles are ejected from their flutes in response to
electric or pneumatic signals by being subjected to the
action of a mechanical force and/or to the action of a
force produced-by a stream of gaseous fluid whereby
the point of application of the force moves with the
flute which contains the respective selected articie
while such flute travels through the ejecting station.
The articles can be held in their flutes by suction or by
mechanical means, and the suction or the mechanical
retaining action is terminated when a selected article
reaches the ejecting station so that the selected arti-
cles are separated under the action of gravity and/or

“under the action of centrifugal force. The action of

gravity and/or centrifugal force can be assisted by di-
recting against selected articles in the ejecting station
one or more streams of a compressed gaseous fluid
which are caused to move with the respective flutes at
the same speed and in the same direction while such
flutes travel along the ejecting station.

45 Claims, 12 Drawing Figufes
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1
METHOD AND APPARATUS FOR SEPARATING
- SELECTED CIGARETTES OR ANALOGOUS
ROD-SHAPED ARTICLES FROM A SERIES OF .

RAPIDLY MOVING EQUIDISTANT ARTICLES

Matter enclosed in heavy brackets [ appears in the
original patent but forms no part of this reissue specifi-
cation; matter prmted in italics mdleates the additions
made by relssue

BACKGROUND OF THE INVENTION
- The present invention relates to a method and appa-
ratus for segregating or separating selected rod-shaped
articles from a series of rapidly moving articles, partic-
ularly for segregating tobacco-containing plain or fil-
ter-tipped rod-shaped articles or sections of filter rods
while such articles or sections move sideways. For ex-
ample, the method and apparatus of the present inven-
tion can be utilized to segregate defective rod-shaped
tobacco-containing articles or defective sections of
filter rods from 'a row of such articles or sections
wherein the defective articles or sections are in random

distribution with satisfactory articles or sections.
In the manufacture of cigarettes, cigars, cigarillos,
filter rod sections and analogous rod-shaped articles
which are used in the manufacture of or constitute

3
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smokers’ products, the articles are tested at one or -

more stations to segregate from satlsfactory articles
those articles which exhibit one or more defects, for
example, to segregate sections of a wrapped tobacco
filler rod or filter rod if such sections exhibit a leak
(such as a hole in the wrapper or an unsatlsfaetory
seam between the overlapping margmal portions of the
wrapper) or if the filler of a section is too dense or
contains less than the desired quantity of tobacco and-
for filter material. L'Ifd 1z is also known to break up
rows of closely adjaeent rod-shaped articles by remov-
ing from the row each second, third, etc. article in
order to convert a single row into two or more rows or
to stack selected articles in trays or other types of con-
tainers. Furthermore, segregation of selected articles
from a predetermined path wherein the articles move
lengthwise or sideways is often necessary in order to
convert a file of articles which move axially into one or

more rows of articles which move s:deways or w:e

versa.

In the majorlty of presently known maehlnes for the
mass-production of cigarettes or like rod-shaped arti-
cles, the defective articles are segregated by pneumatic
ejecting means. The ejecting means recetves electrical
Or pneumatic 51gnals which are produced by the detec-
tor or detectors of a testing unit and are employed to
effect the segregation of articles at an ejecting or segre-
gating station having a width which equals or approxi-
mates the distance between two nelghbormg articles.
The detector or detectors scan the wrappers, the fillers

and/or the heads of articles and produce signals in

response to detection of one or more. defects. Since a
modern cigarette making machine pmduees up to 70
cigarettes per second, the testing of cigarettes must be
carried out at the same speed and, therefore, the inter-
vals for ejection of a defective artlcle which is flanked
by two satisfactory articles are extremely short. As a
rule, the length of intervals which are allotted for gjec-

tion of defective artlcleb in the range of one or more |

mllhsecends It is very difficult and highly expensive to
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produce satisfactory pneumatic valves which are capa-
ble of responding to electrical or pneumatic signals
without any delay or with a delay which permits tor
segregation of a rapidly advancing article within an
interval of a few milliseconds. Delayed opening of
valves can result in ejection of satisfactory articles (in
addltlon to or mstead of defective articles). If the valve
or valves remain open longer than for the interval
which is required to move a defective article through a
distance corresponding to that between the centers of
two neighboring articles, a satisfactory article which
follows a defective article is likely to be segregated with
such defective article. Furthermore, iIf the defective
articles are ejected by streams of compressed air, it
takes a certain amount of time before the air pressure
in the conduits for compressed air builds up to a value
which is satisfactory for reliable expulsion of the se-
lected article.

Certain recent types of electmmagnetlc valves are
capable of opening and closing with a minimum of
delay; however, the useful life of such valves 1s so short
that they must be replaced at very frequent intervals
and the valves are so expensive that they contribute
excessively to the cost of testing apparatus for ciga-
rettee or the like. Furthermore, since the valves are.
prone to malfunction after short periods of use, they
are likely to cause ejection of satisfactory articles or to
permit passage of defective articles during the interval
which elapses between the start of malfunction and the
detection of faulty operation of a valve. The operating
speed of modern cigarette making or like machines
being very high, even short-lasting malfunctioning of
valves which are supposed to effect segregation of de-
fective articles is likely to result in substantial losses in
output or in the production, packing and sale of large
quantltles of defective products.

It is also known to segregate defective articles by
gravity, by centrifugal force or by a combination of
such forces with each other and/or with a pneumati-
cally produced force. For example, the articles are
advanced along a circular path and are held against the
action of gravity and/or centrifugal force by mechani-
cal and/or pneumatic means. The retaining force which
acts upon a defective article 1s terminated in response
to detection of a defect. Such methods and apparatus
exhibit the drawbacks of the aforediscussed proposals,
1.e., it is difficult to terminate the retaining action
within a very short interval of time in order to insure
that the ejecting force (e.g., gravity or centrifugal
force) will act only upon a defective article but will be
unable to dislodge a satisfactory article which precedes

or follows the defective article.

It can be said that the development of reliable eject- -
ing or segregating devices lags behind the development
of machines for the mass-production and testing of
plain or filter cigarettes, cigars or cigarillos and filter
rod sections. |

SUMMARY OF THE INVENTION

An object of the invention is to provide a novel and
improved method of reliably segregating seleeted rod-
shaped articles from a file or row of rapidly moving
equldlstdnt articles in such a way that the segregation
of selected articles can be carried out without affecting
the speed and/or orientation of remdmmg articles.

Another object of the invention is to provide a novel

methed of segregatmg selected rod-shaped articles
from a row or file of equidistant artlcles which travel



3 . _
through a segregating or ejecting station at a specd of
not less than 1,000 and up to and more than 4,000
- articles per minute. |

‘A further object of the mventlon s to prowde a novcl
and improved method of rcliably segregating defective
plain or filter-tipped cigars, cigarillos, cigarettes of unit
length or multiple unit length and/or filter rod sections
- of unit length or multiple unit length from a row or file
of such articles wherein the defective articles are in
random distribution with satisfactory articles and travel
therewith at a speed normally exceeding the speed
which is required to transport at lcast 1,000 articles per
minute through an ejecting or segregating station.

An additional object of the invention is to provide a

novel and improved apparatus for aegregatlen of se-

lected rod-shaped articles from a series of rapidly mov-
ing equidistant articles wherein the selected articles are
randomly distributed among the remaining articles of
the series or are separated from each other by predeter-
mined numbers of remaining articles.

Still another object of the invention is to prowde an

apparatus for segregation of selected red—shaped artl-
cles from a serics of rapidly moving equidistant articles
- wherein the segregation of selected articles can be
carried out by resorting to rugged, reliable and long-
lasting components which cooperate to insure reliable
segregation or ejection of defective or other selected
articles even though they cannot respond to signals
with the dispatch which is needed to segregate an arti-
cle within an interval which is available to transport an

article through a distance which at most equals the

distance between two neighboring artlcles

An additional object of the invention is to prowde an
apparatus which can segregate defective or other se-
lected cigarettes or filter cigarettes from a row or file of
such articles while the row or file advances at the speed
at which the articles leave a modern mass-producing
cigarettes making or filter cigarette making machine.

The method of the present invention is utilized for

individually removing selected cigarettes or analogous

rod-shaped articles from a predetermined path for a
series of equidistant discrete articles moving at an ele-
vated speed (preferably at a speed of at least 1,000
articles per minute). The removal of articles is effected
by a separating force to which a selected article is sub-
jeeted in response to a pneumatic or electric signal
coming from a device which tests the articles for the
presence of defects or from a device which produces
signals at regular intervals so as to bring about a segre-
gation of each n-th article wherein n 1s a whole number
exceeding 1.

The method comprises the steps ef startmg the appli-
cation of the separating force in response to a signal

and in a direction which crosses the path at a point

coinciding with the locus of a selected article, and
moving the point of application of the separating force
along the path at the specd of articles and through a

Re. 28,931

embodiment of the method, the separating force can be
a mechanical force, such as the force of gravity and/or
the eentrlfugal force, eSpeelally if the aforementioned
path is an arcuate path which is defined, for example,
by a drum-shaped conveyor having axially parallel
flutes or analogous receiving means for the articles of

- the series.
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- predetermined distance which substantially exceeds

the distance between a pair of nelghbormg articles of
- the series. .

The method may eo‘mprlse the additional steps of
subjecting all articles of the series to the action of a
mechanical or pneumatic retaining force which is
stronger than the separating force and acts on the arti-
cles in a direction to retain the articles in the path, and

60
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terminating the action of the retaining force upon a

“sclected article when such article occupies the afore-
mentioned locus. In accordance with the just described

'The separatmg force can be furmshed by a gaseous
fluid, e.g., by one or more streams of compressed air
which are caused to move with the receiving means for
the selected articles while such receitving means cover
the aforementioned predetermined distance. Such dis-
tance can be between n-1 and n times the distance
between a pair of neighboring articles. o

The novel features which are considered as charac-
teristic of the invention are set forth in particular in the
appended claims. The improved separating apparatus
itself, however, both as to its construction and its mode
of operation, together with additional features and
advantages thereof, will be best understood upon pe-
rusal of the following detailed description of certain
speelﬁc embodiments with reference te the accompa-
nying drawmg B | |

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a fragmentary schematic elevational view of
a separating apparatus which embodies one form of the
invention and wherein the selected articles are sepa-
rated by streams of a compressed gaseous fluid in re-
sponse to electric signals from a testing device;

FIG. 2 is a similar fragmentary schematic elevational
view of a second separating apparatus wherein the
selected articles are separated by streams of a gaseous
fluid 1n response to pneumatic signals from a testing
device;

FIG. 3 is a similar fragmentary elevational view of a
third apparatus wherein the selected articles are sepa-
rated under the action of gravity and/or centrifugal
force 1n response to termination of retention ef such
articles by suction; | |

FIG. 4 is a similar schematic fragmentary elevational
view of a fourth apparatus which constitutes a modifi-
cation of the apparatus shown in FIG. 1;

FIG. 5 i1s an elevational view of a portion of a fifth
apparatus wherein the ejecting means comprises a pair

of stationary ejectors mounted in the interior of the

CONVEYoT;

FIG. 6 1s a sectional view as seen in the dlrectlon of
arrows from the line VI—VI of FIG. 5;

FIG. 7 is an elevational view of a portion of a sixth
apparatus which comprises a discrete e]eetor for each
article recewmg means of the conveyor; |

- FIG. 8 is a sectional view as seen in the dlrectlen of
arrows from the line VIII-—VIII of FIG. 7; |

FIG. 9a illustrates a portion of a first 51gnal transmit-
ting system for use in the apparatus of FIGS. 7 and 8;

FIG. 9b illustrates a pertlon of a second signal trans-
mitting system for use in the apparatus of FIGS 7 and
8; | '

FIG 10 Is a fragmentary axial sectional view of a
conveyor forming part of a seventh separating appara-
tus wherein the articles are normally retained by me-
chanical means, the sections being taken in the direc-
tion of arrows as seen frem the line X—X of F [G 11;
and -

FIG 11isa smaller-aeale transverse vertical. sectmnal
view as seen In the direction of arrows from the lme

- XI—XI of FIG. 10.
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S

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

.Referring first to FIG. 1, there is shown a drum-

shaped conveyor 1 of the type known as HC X and
produced by Hauni-Werke, Korber & Co. K.G., of

Hamburg-Bergedorf, Western Germany. Reference
may be had to U.S. Pat. No. 3,408,858 to Kaeding et al.

The conveyor 1 (hereinafter called drum for short) is
formed with axially parallel equidistant peripheral arti-
cle receiving means or flutes 2 which are disposed at a
predetermined distance from each other as considered
in the circumferential direction of the drum. The tlutes
2 are designed to receive portions of rod-like articles 3
such as plain cigars, cigarillos or cigarettes of unit
length or multiple unit length, filter cigarillos, ciga-
rettes or cigars of unit length or multiple unit length, or
filter rod sections of unit length or multiple unit length.
While moving sideways with the respective flutes 2, the

rod-shaped articles 3 are tested for the presence or.

absence of defects by streams of a compressed testing
fluid {(normally air) which is admitted into one axial
end of the filter of each article through a coupling
device (not shown) which is in sealing engagement with
the respective end of the wrapper on the adjacent arti-
cle. Thus, the separating apparatus of FIG. 1 1s a testing
apparatus wherein defective articles are to be segre-
gated trom satistactory articles.

5
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Alternate flutes 2 respectively communicate with

radially inwardly extending channels or ports 5a, Sb
which respectively communicate with axially parallel
‘channels or bores 10a, 10b machined into the body of
the drum 1. The ports 5a are longer than the ports Sb.

A testing unit or detector 4 1s mounted at a testing

station A which is adjacent to the path of the flutes 2.

The detector 4 is designed to detect deviations of the
pressure of testing fluid from a reference pressure
which is indicative of satisfactory rod-shaped articles.
For example, if the detector 4 detects that the pressure
of fluid issuing from the adjacent end of an article 1n a
flute 2 which reaches the testing station A is well below
the reference pressure, this normally indicates that the
wrapper of the article at the testing station A has a leak
which permits uncontrolled escape of testing fluid. The
detector 4 then generates an electric signal and its
output 6 transmits such electric signal to the first stage

‘stages 7a, 7b, 7¢, 7d, 7e, 71, 7g, and the last stage 7g 1s
connected with the input of an electronic switching

circuit 28. The stages 7a-7g of the shift register 7 are

30

6

distance between the centers of two neighboring flutes.
As a rule, the selected (defective) articles are ejected
by pneumatic means, namely, by resorting to a complex
electromagnetically operated valve which is 1nstalled in
a conduit for compressed gaseous fluid and opens In
response to reception of a signal at the exact moment
when the defective article which has caused the genera-
tion of such signal reaches the ejecting station. Such
testing apparatus are sufficiently reliable for the testing
of rod-like articles which are not transported at a very
high speed, for example, for the testing of plain or filter
cigarettes of multiple unit length. However, they are
much less reliable for the testing of relatively short
articles, such as plain cigarettes of unit length or filter
cigarettes of unit length which are often transported at
extremely high speeds of up to and 1n excess of 4,000
articles per minute. In can be readily calculated that
the length of the interval during which an article is
transported through a relatively narrow ejecting station
is in the range of a few milliseconds. Valves which are
sufficiently sophisticated to open at extremely rapid
intervals and for extremely short periods of time are
very expensive and the wear on their parts 1s so pro-
nounced that the useful life of such valves is very short.
Therefore, such complicated valves are not suited for
the testing of plain or filter cigarettes which are trans-
ported as a series of closely or immediately adjacent
articles and at a speed of several thousand articles per
minute. -

In accordance with one feature of the invention, the

 width of the ejecting station B in the testing apparatus

35
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of FIG. 1 can be increased well beyond the width of
ejecting stations in conventional testing apparatus (for
example, to nearly twice the distance between the cen-
ters of two neighboring flutes 2) by the provision of
channels or ports 5a, 5b of different length and by the
provision of an ejector unit which includes two discrete
ejector valves 9 and 11, one for defective articles (3a)
travelling with flutes which communicate with the ports

5a, and the other for defective articles (3b) travelling

with flutes which communicate with the ports 5b. The
valves 9 and 11 respectively control the admisston of a

- compressed fluid (prefcrably air) into conduits 18, 19

45

- 7a of a shift register 7. The latter comprises seven

50

further connected with a pulse generator or timer 8

‘which transmits shifting pulses serving to transport
electric signals which are transmitted to the stage 7a by
the output 6 of the detector 4. A detector which can be

‘used in the apparatus of FIG. 1 is disclosed, for exam-

ple, in U.S. Pat. No. 3,412,856 to Esenwein.

The purpose of the testing and separating apparatus

55

of FIG. 1 is to segregate selected (defective) articles 3 |

- from satisfactory articles at an ejecting or segregating

-+ station B in response to signals which are transmitted to

an ejector umit by way of the shift register 7. In pres-

ently known testing apparatus, the width of the ejecting |

station at most equals or only slightly exceeds the dis-
tance between the centers of two neighboring flutes or
analogous receiving means for tested articles. The max-

- imum width of ejecting stations in conventional testing
- apparatus is much closer to the distance between the
~ centers of two neighboring flutes than to twice the

60
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-which respectively communicate with arcuate grooves

12, 13 provided in a stationary control member here
shown as a valve plate 14 which is adjacent to one end

face of the rotary drum 1. The grooves 12, 13 are ma-

chined into that surface of the valve platec 14 whichisin
sealing engagement with the adjacent end face of the
drum 1, and these grooves are located at the ejecting
station B. The valve members 16, 17 of the valves 9, 11
are operated by electromagnets 21, 22 which are con-
nected with amplifiers 23, 24. The amplifiers 23, 24 are
respectively connected with bistable logical circuits 26,
27 of the type known as flip-flops. When the valve
member 16 or 17 of the valve 9 or 11 is moved to an
open position In response to encrgization of the respec-
tive electromagnet 21, 22, it respectively admits com-
pressed gas from a source 20 to the conduit 18 or 19 -
whence the gas flows into the groove 12 or 13 to cause
expulsion of the defective article 3a or 3b at the eject-
ing station B. |

The amplifiers 23, 24 respectively receive signals
from the outputs c of the thp-flops 26, 27. The inputs b

of these flip-flops receive signals from a signal genera-

tor or timer 29 and the inputs a of the flip-flops receive
signals from the electronic switching circuit 28. The

~ signals from the timer 29 to the inputs b of the flip-flops



7

erasc the signals which are being transmitted to the
amplifiers 23 and 24. The frequency at which the timer
29 transmits signals to the inputs b of the flip-flops 26,
27 i1s half the frequency of pulse transmission by the
imer 8 for the shift register 7. The frequency of pulse
transmission by the timer 8 is synchronized with the
speed of the drum 1.

The switching circuit 28 has an element 28a which
acts not unlike the moving contact of a two-way elec-
iric switch and can transmit signals to the input a of the
lip-flop 26 (in one of its positions) and to the input a
of the flip-flop 27 (in its other position). The circuit 28
zan be said to constitute a component part of a signal
ransmitting means between the detector 4 and the
zjector valve 9 or 11 to transmit to the electromagnet
21 or 22 signals which are indicative of defective arti-
zles 3a or 3b. The position of the element 28a changes
at the frequency of pulse transmission by the generator
3. The entire signal transmitting means between the
sutput 6 of the detector 4 and the electromagnets of
he ejector valves 9, 11 includes the shift register 7, the
sulse generator 8, the switching circuit 28, the flip-
lops 26, 27, the timer 29 and the amplifiers 23, 24.

The operation:

When a defective article (e.g., one of the articles 3b
vhich alternate with identical articles numbered 3a)
eaches the detector 4, the latter produces an electric
signal and 1ts output 6 transmits such signal to the first
stage 7a of the shift register 7. The signal is transported
hrough successive stages 7b—-7g by pulses transmitted
)y the generator 8. The transport of the signal through
he shift register 7 takes place in synchronism with the
ransport of defective article 3b toward the ejecting
tation B. Thus, the defective article 3b reaches the
itation B when the signal reaches the last stage 7g. The
2lement 28a of the switching circuit 28 is then located
n the right-hand end position of FIG. 1 (indicated by
yroken lines) so that the signal 1s transmitted to the inpt
1 of the flip-flop 26 while the latter’s input b does not
‘ecelve a signal from the timer 29. The output ¢ of the
lip-flop 26 then transmits a signal which is amplified at
23 and energizes the electromagnet 21 of the ejector
ralve 9 which moves 1ts valve member 16 to the open
osttion so that the conduit 18 conveys a stream of
ompressed gaseous fluid from the source 20 into the
sroove 12 of the control means or valve plate 14. The
slectromagnet 21 is energized and moves the valve
nember 16 to open position with such a delay follow-
ng the generation of signal by the detector 4 that the
lefective article 3b reaches the ejecting station B when
hc stream of compressed fluid 1ssuing from the source
0 and passing through the conduit 18, groove 12, the
orresponding channel or bore 10b and the corre-
ponding channel or port Sb impinges against the dc-
ective article in its flutc 2 and expels the defective
rticle into a chute, into a collecting receptacle or into
nothcr surtable intercepting device, not shown. It is to
ie noted that, though FIG. 1 does not show any retain-

ng means which produces a retaining force serving to.

revent ejection of articles 3a, 3b during transport with
he tlutes 2 past the testing station A and toward, past

- Re. 28.931
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transmission of signal from the switching circuit 28 is

terminated. The signal at the output ¢ of the flip-flop 26

is erased in response to transmission of a signal to its
imput b from the timer 29 which operates at half the
frcquency of the gencrator 8. Thus, the valve member
16 of the valve 9 remains 1in open position after the
element 28a of the switching circuit 28 moves to its
left-hand end position and for an interval which is long
enough to insure the flow of a stream of compressed
gaseous tluid into the groove 12 of the valve plate 14
while the flute 2 for the defective article 3b travels
through the ejecting station B. The valve member 16
thereupon returns to its closed position to seal the
groove 12 from the source 20. As shown in FIG. 1, the
width b of the ejecting station B almost equals twice the
distance between the centers of two neighboring flutes
2. |

If the defective article 3b 1s immediately followed by
a defective article 3a, the output 6 of the detector 4
again transmits an electric signal to the first stage 7a of
the shift register 7, and such signal is transported to the
last stage 7g by pulses furnished by the generator 8.

~ The stage 7g emits a signal when the element 28a of the
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switching circuit 28 is in the solid-line left-hand end
posttion of FIG. 1 so that the signal reaches the input a
of the flip-flop 27 which energizes the electromagnet
22 of the ejector valve 11 by way of the amplifier 24 so
that the valve member 17 moves to its open position
and admits a stream of compressed gaseous fluid from
the source 20, through the conduit 19, groove 13 of the
valve member 14, the corresponding channel or bore
10a, the corresponding channel or port 5a, and into the
flute 2 which contains the defective article 3a. The

groove 13 remains in communication with the source

20 while the flute 2 for the defective article 3a travels
through the ejecting station B so that the defective
article 3a can be ejected during a portion of or during
the entire interval which elapses while the correspond-
ing flute 2 covers the distance b. Thus, the interval
which 1s available for ejection of a defective article 3a
or 3b almost equals the combined length of two inter-
vals which are required to move an article through a
distance corresponding to twice the distance between

- the centers of two neighboring flutes.
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nd bcyond the ejecting station B, 1t is clear that the

2sting apparatus 1s provided with suitable mechanical
nd/or pneumatic (suction operated) retaining means
rhich holds the articles against movement under the

ction of gravity and/or centrifugal force. Since the

1p-flops 26, 27 arc bistablc logical circuits, the signal
t the output ¢ of the flip-flop 26 remains after the

65

It will be seen that a stream of compressed gaseous
fluid which starts to issue from the port 5a or 5b when
the defective article 3a, 3b reaches the ejecting station
B produces a separating force which crosses the path of
the articles 3a, 3b at a point which coincides with the
right-hand end of the station B and with the locus of the
respective defective article 3a or 3b. The groove 5a or
Sb of the control means or valve plate 14 then insures
that the point of application of the force furnished by
the stream of compressed gaseous fluid moves along
the path for the articles 3a, 3b at the exact speed of
such articles and through a predetermined distance (b)
which substantially exceeds the distance between the
centers of a pair of neighboring flutes. In the apparatus
of FIG. 1, the separating force is furnished by a gaseous
fluid. | - |

An advantage of the apparatus of FIG. 1 is that it can
employ readily available, rugged and reliable compo-
nents which can insure segregation or ejection of se-
lected articles even though the article which is to be
scgregated 1s flanked by two articles which should not
be removed from the drum 1 during travel through the
ejecting station B. The parts which respond to signals
from the output 6 of the detector 4 need not be as
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sensitive as the aforediscussed components of certain
presently known ejecting apparatus because they can
effect ejection of selected articles within intervals
which are substantially longer than the interval needed
to move an article through a distance corresponding to
that between the centers of two adjoining flutes 2.
Thus, the ejector valves 9, 11 can be of the type which,
though not as sensitive as certain recently developed
electromagnetically operated valves,
standing long periods of use. This 1s achieved by con-
structing the apparatus in such a way that the width b of
the ejecting station B substantially exceeds the distance
between the centers of two neighboring flutes 2 in the
drum 1. The apparatus of the present invention Is espe-
cially suited for segregation of selected articles from a
serics (file or row) of articles which are transported
through the testing station A at the ratc of at least 15
and up to 70 articles per second, i.c., at about
1,000-4,500 articles per minute. The distance between
the neighboring flutes 2 is of lesser importance; such
distance is selected in dependency on the dimensions of
the drum 1 and certain other factors, such as the nature
of devices which feed articles to the flutes at a first
transfer station located upstream of the testing station
and which receive satisfactory articles from the drum 1
at a sccond transfer station located downstream of the
ejecting station. The two transfer stations (U1 and U2)
are shown 1n FIG. 11.

The apparatus of FIG. 2 constitutes a first modifica-
tion of the apparatus of FIG. 1. All such components of
the second apparatus which are clearly analogous to or
identical with the corresponding components of the
first apparatus are denoted by similar reference charac-
ters plus 100. In contrast to the detector 4 of FIG. 1

5

10

The operation of the apparatus of FIG. 2 is analogous
to the operation of the apparatus of FIG. 1. Thus, the
valve members 116, 117 can establish a connection

between the source 120 and the grooves 112, 113 for
intervals of time whose length corresponds to the

_length of the interval during which a flute 102 contain-

" ing a defective article 103a or 103b moves through the

is capable of

10

I35

20

23

30

35

which generates electric signals, the output 106 of the

detector 104 shown in FIG. 2 is designed to emit pneu-
matic signals which arc transmitted to the first stage a
of a pneumatic shift register 107. The pneumatic ele-

ments of the system which transmits signals from the

detector 104 to the ejector valves 109, 111 of the ejec-
tor unit in the apparatus of FIG. 2 are available on the
market and are produced by the Cormning Glass Works,

Corning, N.Y. The pulse generator 108 comprises a

disk which is rotated in synchronism with the drum 101
~and has apertures which transmit pneumatic pulses
from a conduit 108a (which contains an adjustable flow

restrictor 108b and is connected with the source 120 of

compressed gas) to a conduit 108c which transmits
pulses to the stages a, b, c, d, e, f, g of the shift register
107. The timer 129 also comprises a disk which is pro-
vided with apertures and rotates at half the speed of the
disk of the pulse generator 108. A first conduit (not

shown) which is connected with the source 120 trans-

mits pneumatic signals to a second conduit 129¢ which
is connected with the inputs b of two pneumatic flip-

flops 126, 127. The inputs a of the flip-flops 126, 127

are connected with the corresponding outputs of the
pncumatic switching device 128 which receives a signal

detector 104 at the station A detccts a defective article
103a or 103b. The outputs ¢ of the flip-flops 126, 127
are respectively connected with the actuating elements
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ejecting station B having a width b which equals or
dpprommatcs twice the distance between the centers of
two neighboring flutes 102. The grooves 112, 113 en-
able the channels 105a, 110a or 105b, 110b tc move
the point where the stream of compressed gaseous tluid
crosses the path for the articles 103a, 103b along such
path, through the distance b, and at the exact speed of
the flutes 102 so that a dcfective article 103a or 103b
is subjected to the action of the separating force pro-
duced by the stream of compressed fluid as soon as 1t
reaches the station B and until it leaves the respective
flute 102, not later than at the left-hand end of the
station B.

The apparatus of FIG. 3 differs from the first two
separating apparatus in that the ejection of defective
articles 203a or 203b at the station B takes place under
the action of a mechanical separating force, such as the
force of gravity and/or centrifugal force. The articles
203a, 203b are normally held in their flutes 202 by a
retaining force which is produced by suction and is
stronger than the mechanical separating force. The
retaining force is terminated when a defective article
reaches the ejecting station B. All such parts of the
apparatus of FIG. 3 which are clearly analogous to or
identical with the corresponding parts of the first appa-
ratus are denoted by similar reference characters plus
200. The centrifugal force will act on the detective
articles 203a or 203b irrespective of the location of the
ejecting station B. It is preferred to place this station
adjacent to the lower half of thc drum 201 so that the
ejection of defective articles can be assisted by gravity.
As a rule, the centrifugal force 1s strong enough to
insure ejection of defective articles at the station B
because the drum 201 1s assumed to be driven at a high
speed, for example, at the speed which 1s required to
transport 4,000 plain cigarettes of unit length or filter
cigarettes of unit length per minute through the eject-
ing station B.

The source 20 of FIG. 1 is replaced with a suction
generating device 220 and the valve members 216, 217 .

are arranged to close in response to reception of signals

from the amplifier 223 or 224. Thus, the ejector valves

209, 211 are normally open so that the suction generat-

ing device 220 is normally connected with the grooves
212, 213 of the valve plate 214. When the valve mem-

~bers 216, 217 respectively seal the suction generating
‘device 220 from the grooves 212, 213, they automati-

cally connect the conduits 218, 219 with the atmo-
sphere (or with a source of compressed air) to insure a

~ rapid rise of gas pressure in that flute 202 which travels

from the last stage g of the shift register 107 when the' 60

- 123, 124 of the ejector valves 109, 111 which comprise

valve members 116, 117 movable to open positions to

6>

thereby connect the source 120 with the conduit 118 or

119, i.e., with the groove 112 or 113 of the control
mcd_nq or valve plate 114. |

through the ejecting station B.

Otherwise, the operation of the apparatus of FIG. 3 is
identical with the operation of the first and second
apparatus. The detector 204 at the testing station A 1s
assumed to be 1dentical with the detector 4 of FIG. 1,
i.e., its output 206 transmits electrical signals which are
transported through the stages a to g of the shift regis-

‘ter 207 and are transmitted to the input a of the flip-
flop circuit 226 or 227 depending on the position of the

element 228a of the switching circuit 228. The electro-

- magnets 221, 222 are energizable or deenergizable to
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thereby move the respective valve members 216, 217
to such posttions that the suction generating device 220
s sealed from the grooves 212, 213 of the control
means or valve plate 214 and that the conduit 218 or
219 1s connected with the atmosphere or with a source
of compressed gas to insure rapid expulsion of a defec-
tive article 203a or 203b from that flute 202 Wthh 1s
transported along the ejecting station B.

In this embodiment of the invention, the point of
application of the mechanical separating force (gravity
and/or centrifugal force) also travels along the path for
the articles 203a, 203b at the exact speed of such arti-
cles and through a distance (b) which substantially
exceeds the distance between the centers of two neigh-
boring flutes 202. The main difference between the

10

15

embodiment of FIG. 3 and the embodiments of FIGS. 1

and 2 1s that defective articles 203a or 203b are sepa-
rated from the remaining articles by a force which can
act on all of the articles and as long as the articles travel
along the path defined by the drum 201. However, the
mechanical separating force is normally opposed and
overcome by the retammg force which is produced by
suction and which is automatically terminated when a
defective article 203a or 203b reaches the station B so
that the mechanical separating force can take over and
acts on the defective article during travel along that
portion of the path which extends through the ejecting
station B.

The apparatus of FIG. 4 dlffera from the apparatus of

F1G. 1 in that the length b of the grooves 312, 313 in

the stationary control means or valve plate 314 is less

than the width b’ of the ejecting station B. The electro-
magnets 321, 322 of the ejector valves 309, 311 are
designed to maintain the respective valve members

316, 317 in open positions for intervals whose length

corresponds to the length of the interval which is re-
quired to transport a flute 302 of the drum 301 through
the entire ejecting station B. The width b’ of the station
B nearly equals twice the distance between the centers
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of two neighboring flutes 302 whereas the length b of 40

the groove 312 or 313 equals or approaches such dis-

2b.

All such parts of the apparatus shown in FIG. 4 which
are clearly analogous to or identical with the corre-
sponding parts of the apparatus of FIG. 1 are denoted
by similar reference characters plus 300..

An advantage of the apparatus of FIG. 4 is that the
valve member 316 or 317 moves to open position be-
fore the channel 310b or 310a which communicates
with the flute 302 carrying a defective article 303b or
303a begins to communicate with groove 312 or 313.

This enables the gas stream which issues from the

source 320 to build up in the groove 312 or 313 a

tance. Thus the width b’ is sllghtly less than or equals

45

50

substantial pressurc and to effect an abrupt ejection of 353

a defective article 303a or 303b while the resper.:twe
flute £ 202 3 302 communicates Wlth thc groove 313
or 312.

It will be scen that the apparatus of FIG. 4 1s clearly
analogous to the apparatus of FIGS. 1-3. Even though
the ejection of defective or selected articles 303a or
303b takes place during an interval which is shorter
than the interval required for transport of articles

through a distance corresponding to several times the.

distance b between the centers of two neighboring
flutes, at time which is available for ejection or segrega-
tion of defective or selected articles is that time during
which a tlute covers the distance b’, namely, a distance

12
which considerably exceeds the distance b between the
centers of two neighboring flutes 302.

The apparatus of FIGS. 5 and 6 does not have a
discrete control means or valve plate. Such valve plate
1s replaced by an integral part of the drum 401, i.e., the
control means moves with the conveyor for the articles.
Alternate flutes 402 of the drum 401 communicate
with recesses or grooves 412, 413 which are angularly
offset with reference to each other (as considered in
the circumferential direction of the drum) by a dis-
tance corresponding to that between the centers of two
neighboring flutes. The recesses 412 form a first circle,
the recesses 413 form a second circle (see FIG. 6), and
the two circles are partly separated from each other by
a radially inwardly extending partition or baffle 431 of
the drum 401. Each of the recesses 412, 413 tapers
radially outwardly toward the respective flute 402 and
communicates with such flute by a relatively short
radial port 405a, 405b. The partition 431 prevents
excessive flow of compressed air from the space which
communicates with the recesses 412 into the space
which communicates with the recesses 413 or vice
versa. Thus, the partition 431 forms part of a moving
control means which insures that the point of applica-
tion of a separating force travels with the flute 402 for
the selected article while such flute travels along the
ejecting station B. The supply conduits 418, 419 for

compressed air are stationary and are secured to a shaft

433 on which the drum 401 rotates. The shaft 433 has

-an axial bore 432 which connects the supply conduits

- 418, 419 with a source of compressed air. The valve
members 416, 417 of the ejector valves 409, 411 in the
conduits 418, 419 are normally closed. They open in
response to pneumatic or electric signals from the de-
tector (not shown) to admit compressed air into the
adjacent recess 412 or 413, depending upon whether
the detective article which has caused the generation of
a signal 1s one of the articles 403b or 403a. These arti-
cles are assumed to be filter cigarettes of unit length
each having a wrapped tobacco filler rod section S and
a filter plug F (see FIG. 6). The remaining parts of the
testing apparatus are assumed to be constructed and
assembled mn a manner as shown in FIG. 1. Thus, the
apparatus employs a detector 4, a shift register 7, and a
source 20 of compressed gas. The numeral 421 denotes
the electromagnet of the ejector valve 409,

When the valve member 416 of the ejector valve 409
Is caused by the electromagnet 421 to assume its open
position 1n response to a signal from the detector at the
testing station, the supply conduit 418 directs a stream
of compressed gas into the adjacent recess 412 commu-
nicating with that flute 402 which contains the defec-
tive article 403b (i.e., that article which has caused the |
generation of the signal for opening of the valve 409).
Since the inner end of the recess 412 at the ejecting
station B 1s much wider than its outer end (the maxi-

- mum width b of the recesses 412, 413 approximates

6(
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twice the distance between the centers of nelghbormg
flutes 402 and equals the width of the station B), the
admaission of compressed gas into the recess 412 at the
station B 1s maintained for an interval of time which is
long enough to effect ejection of the defective article
403b. As shown in FIG. 6, the channel or port 405b
between the recess 412 and the flute 402 at the ejecting
station B directs the stream of compressed gas against
the filter plug F of the defective article 403b, and the
separating force furnished by such stream is strong

‘enough to effect expulsion or separation of the defec-
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tive article while the corresponding recess 412 travels
through the station B. The baftle 431 prevents the tlow
of compressed gas into the adjoining recesses 413 and
the special configuration of the recesses 412, 413 in-
sures that the stream of gas which is directed into the
recess 412 at the station B cannot dislodge the neigh-
boring (satisfactory) articles 403b (in the tlutes 402A,
402B of FIG. 5). | |

- If the article 403a which follows the freshly ejected

article 403b is also defective, the valve member 417 of 10

the ejector valve 411 opens when such article 403a
reaches the ejecting station B so that the supply conduit
419 directs a stream of compressed gas into the respec-
tive recess 413. The respective channel or port 405a
then directs the stream of compressed gas against the
tobacco filler rod section S of the defective article 403a
and msures the expulsion of such article while the cor-
responding recess 413 travels through the ejecting sta-
tion B. Such stream of gas cannot dislodge the satisfac-
tory articles 403a in the neighboring flutes 402D,
402E.

Each of the apparatus shown in FIGS. 1-—6 COI‘HpI’lSﬁ‘i
an ejector unit or segregating unit with two discrete

ejectors, such as the valves 9, 11 of FIG. 1, whereby |

one ejector serves to segregate defective articles in the
evenly numbered flutes of the drum and the other ejec-
tor serves to segregate defective articles in the oddly
numbered flutes of the drum. It 1s clear, however, that
the improved apparatus can be modified to have three,
four or more ¢jectors for segregation of defective or
selected articles in each third, fourth, etc. flute and that
the thus modified apparatus then includes an ejecting
or segregating station whose width approaches three,

four, etc. times the distance between the centers of two

neighboring flutes. Such apparatus must employ more
complicated drums and more complicated systems for
transmission of signals from the detector to the respec-
tive ejector valves. Referring specifically to FIG. 1, the
‘apparatus therein shown could be provided with three
ejector valves, three flip-flops and a more complicated
switching circuit which would insure energization of
the proper electromagnet when a defective article
reaches the ejecting or segregating station whose width
is then approximately three times the distance between
two neighboring flutes. Such apparatus must employ a
different control means, e.g., a valve plate with three
grooves located at different distances from the axis of
- the drum, and the drum must be provided with three

sets of radial channels or ports and with three sets of
axlally extending bores or channels.

It is further clear that the apparatus of the present
invention need not be used exclusively for the segrega-
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travel sideways and a conveyor whereon the articles
travel lengthwise. Each n-th article can be removed
from the drum 1 for immediate transfer onto a testing
conveyor where the thus removed articles are tested 1n
the same way as at the station A of FIG. 1 or by resort-
ing to other types of testing devices.

The apparatus of FIGS. 7 and 8 difters from the appa-
ratus of FIGS. 1-6 in that the drum 301 carries a large
number of ejector valves 509, one for each flute 502,
and that the ejector valves 509 orbit about the axis of
the drum 501 at the speed of the articles 503 so that
each valve 509 remains in permanent registry with the
respective flute 502. The valve member 516 of each
ejector valve 509 can be moved to open position In
response to energization of the corresponding electro-
magnet S21. The ejector valves 509 are installed in
supply conduits S18 which can discharge streams of
compressed gas into the respective flutes 502 of the
drum 501. Each supply conduit 518 communicates
with an axially parallel channel 318a of the drum 501.
Each channel 518a has an open end at the right-hand
end face of the drum 501, as viewed 1in FIG. 8, and
communicates with an arcuate groove 334 of a station-
ary valve plate 536 which is in sealing engagement with
the adjacent end face of the drum 501 and 1s connected
with a source 520 of compressed gas. The groove 534
1s always filled with compressed gas and such gas can
flow through a channel S18a and the corresponding
supply conduit 518 when the respective electromagnet
521 receives a signal to move the corresponding valve
member 516 to the open position. It will be noted that
the supply conduits 518 replace the ports or channels
of the drums shown 1n FIGS. 1 to 6.

The electromagnets 521 are energizable and deener-
gizable by discrete signal transmitting circuits 535
which rotate with the drum 501 and are connected with
a source of electrical energy by means of conductors
5344, shp rings 541 on the drum 501, and stationary
brushes 543. The drum 501 rotates about the axis of a
stationary shaft 542 which supports the valve plate 536.
A first signal transmitting device 537 is adjacent to the
path of the signal transmitting circuits 535 and can
cause a selected signal transmitting circuit to energize
the respective electromagnet 521 in response to a sig-
nal from the detector, not shown. A second signal
transmitting device 538 causes the selected circuit 35

- to deenergize the respective electromagnet 521 with a

50

tion or ejection of defective articles. Thus, it is often

desirable to segregate from a row of cigarettes, cigars,
cigarillos, cheroots or filter rod sections each second,
third, etc. article not because the articles to be segre-
gated are defective but because the single row 1s to be
converted into two, three or more rows. Furthermore,
the apparatus can be used for segregation of each n-th
article for the purpose of testing in a separate appara-
tus, i.e., the apparatus of the present invention then
merely constitutes a means for segregating from a se-
ries of closely adjacent rapidly moving equidistant arti-

cles each n-th article for the purpose of inspection or

testing at a station which is not located upstream of the
ejecting or segregating station. Also, the apparatus can
be used to transfer each n-th article between a con-
veyor (e.g., the drum 1 of FIG. 1) wherein the articles
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predetermined delay following the energization of the
correspondmg ejector valve. |
As shown in FIG. 7, the length of the groove 534 In
the valve plate 536 corresponds to three times the
distance between the centers of two neighboring flutes
502 and determines the width of the ejecting or segre-
gating station B. The signal transmitting devices 537,
538 are respectively located upstream and downstream
of the station B, as considered in the direction of rota-

tion of the drum 501 (clockwise, as the parts appear in

FIG. 7). Energy storing devices 546 (e.g., batteries or
capacitors) are connected in parallel with the signal
transmitting circuits 535.

The construction of the signal transmitting devices
537 and 538 is shown in FIG. 9a. The device 537 com-
prises a light source 553 (e.g., a flashtube or a light-
emitting diode) which produces a beam of light in re-
sponse to a signal from the detector (such as the detec-
tor 4 of FIG. 1) and thereby causes a light sensitive
element or recetver 556 (e.g., a photothyristor) of the

adjacent control circuit 535 to generate a signal which
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causes energization of the corresponding electromag-
net S21. The signal transmitting device 538 comprises
a light source 554 which is preferably identical with the
light source 533 and can produce a light beam with a
predetermined dclay following thc emission of a beam
of light by the source 553 to thereby cause a second

hght sensitive element or receiver 5§87 of the adjacent

circuit 335 to effect deenergization of the respective
electromagnet 521. The light sources 553, 554 can be
said to constitute two contactless initiators or switches
which can respectively cause completion and opening
of the circuit of a selected electromagnet 521 in re-
sponse to signals from the detector. The transmission of
signals from the detector to the light source 553 is
delayed in such a way that the flute 502 containing that
defcctive article which has caused the generation of a
signal during travel through the testing station moves
into registry with the light source 553 when the latter
energizes the respective electromagnet 521. The corre-
sponding valve member 5§16 then moves to its open
position and the supply conduit 518 begins to receive a
stream of compressed gas as soon as the corresponding
channel 518a reaches the groove 534 of the valve plate
536. |

As mentioned before, the light source 554 can be
caused to produce a beam of light with a predeter-
mined delay following the emission of light by the light
source 553. However, 1t 1s equally within the purview of
the invention to provide for the light source 554 a

circuit which causes the light source 554 to direct a 30

beam of light against each successive receiver 3557
irrespective of whether or not the circuit of the light
source 553 was completed by a s.ignal from the detec-
tor.

The operation of the apparatus {)f FIGS 7, 8 and 9a
is as follows:

If a defective article 503 reaches the testing station
(not shown), the detector at such station transmits a
signal which causes completion of the circuit of the

light source 553 (signal transmitting device 537) with a 40

delay which 1s required to transport the defective arti-
cle 503 to the ejecting station B. The light source 553
transmits a signal to the adjacent receiver 556 which
causes energization of the electromagnet 521 for that

valve member 516 which controls the admission of

compressed gas into the flute 502 for the defective
article 503. The valve member 516 moves to its open
position and allows a stream of compressed gas to flow
from the source 520, through the groove 534 of the
valve plate 536 and through the respective supply con-
duit 518 as soon as the respective channel 518a moves
into registry with the front end of the groove 334. The
ejection of the defective article 503 from its flute 502
can take place at any moment during the period of
travel of the respective channel S18a past the station-
ary groove 534. The means for delaying the transmis-
sion of signals from the detector to the light source 583
may comprise a shift register or any other suitable time
delay means. In the embodiment of FIGS. 7 and 8, the
length of the groove 534 is such that the ejection of a
defective article 303 can take place during an interval
which is required to transport a flute 502 through a
distance corresponding to, approximating Or even ex-
ceeding three times the distance between the centers of
two neighboring flutcs. When the respective receiver
557 reaches the light source 5§54 (signal transmitting
device 538), the source 554 transmits a photosignal
which causes the receiver 557 to deenergize the elec-
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tromagnet 521 shortly after the respective channel
518a moves beyond the groove 534 of the valve plate
536. The deenergization of the electromagnet 521
takes place in response to discharge of a capacifor 558
which discharges in response to illumination of the
receiver 857 by light issuing from the source 354,

It will be seen that the apparatus of FIGS. 7, 8, 9a can
effect segregation of selected articles 503 durmg travel
of such articles through a distance which 1s more than
twice the distance between two neighboring flutes 502
and in such a way that the ejection of a selected article
503 in no way influences the retentlon of the adjoining
articles in their flutes. |

FIG. 9b 1llustrates two inductive SIgnal transmlttmg
devices 537', 538’ which can be used in the apparatus
of FIGS. 7, 8 as substitutes for the devices 537, 538 of
FIG. 9a. The devices 537, 538’ respectively comprise
stationary coils 561, 562 which respectively serve to
transmit signals for energization and deenerglzatlon of
selected electromagnets S21.

Each signal transmitting circuit 535’ on the drum
comprises two coils 563, 564 which are respectively

connected by way of amplifiers 566, 567 with the in-

puts a and b of a signal storing device or circuit 560 of

known construction. The output ¢ of the signal storing
device 560 1s connected with the respective electro-
magnet 521 by way of a further amplifier 569. The

output ¢ transmits a signal to the amplifier 569 to ener-

gize the electromagnet 521 and to move the corre-
sponding valve member 516 to its open position in
response to transmisston of a signal to the input a of the
signal storing device 560. The signal at the output ¢
disappears in response to transmission of a signal to the
erasing input b of the signal storing device 560.
When the detector at the testing station of the appa-
ratus shown in FIGS. 7 and 8 detects the presence of a
defective article 503, the signal from the output of such
detector 1s transmitted to the circuit of the coil 561
with a requisite delay whereby the current flowing
through the coil 561 induces a voltage signal in the
approaching wmdmg 563 of that signal transmitting
circuit 535’ which is associated with the ejector valve
509 for the flute 502 containing the defective articles
503 (namely, that article which has caused the genera-
tion of a signal at the testing station). The signal from
the winding 563 is amplified at 566 and is transmitted

to the mput a of the signal storing device 560. The

S0
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65 560 which terminates the transmission of signal to the

output c¢ of the signal storing device 560 transmits a
signal to the amplifier 569 which energizes the electro-
magnet 521 to move the valve member 516 to the open

position whereby the respective supply conduit 518

begins to receive a stream of compressed gas as soon as
the corresponding channel 5§18a reaches the front end
of the groove 534 in the stationary valve plate 536. The
defective article 503 is segregated while the respective
flute 502 travels through the ejecting or segregating
station B, i.e., while the flute covers a distance which is
several times the distance between the centers of two
neighboring flutes. |
The winding 564 of the signal transmitting circuit

535" then reaches the winding 562 of the signal trans-

mitting device S38' which induces in the winding 564 a
voltage signal. Such signal is amplified at 567 and is
transmitted to.the input b of the signal storing device

amplifier 569. Thus, the electromagnet 521 is deener-
gized and the valve member 3516 reassumes its closed
position. | |
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The apparatus of FIGS. 10 and 11 differs from the

apparatus of FIGS. 1 to 8 in that the rod-shaped articles

Z are normally held by a mechanical retaining force |
and that the application of such mechanical retaining
force is terminated in response to signals from a detec- 3
tor to thereby permit segregation of the article (which
has caused the generation of a signal) by pneumatic
means, by the action of gravity and/or by the action of
centrifugal force.

The apparatus of FIGS. 10 and 11 comprlses a con- 10
veyor or drum 602 which is rotatable on a stationary
shaft 604 and carries on its periphery a set of equldls- |
‘tant receiving means. for the articles Z and a set of
testing units for such articles. It is assumed that the
~articles Z are filter cigarettes of unit length each of 15
which has a wrapped tobacco filler rod section S and a.
filter tip F. Each receiving means comprises two
altgned fluted receiving members 606, 608 which can
receive an article Z so that the latter’s axis is parallel to

the axis of the drum 602. The filter tips F of the articles 20

Z are adjacent to a ring-shaped flange or abutment 610

of the drum 602. The articles Z are temporarily held in
the flutes of the receiving members 606, 608 by two
arcuate shrouds or retaining members 612, 614 which
are indicated in FIG. 10 by phantom lines. The centers 25
of curvature of the shrouds 612, 614 are located on the
axis of the shaft 604 (see FIG. 11). The purpose of the
shrouds 612, 614 is to hold the articles against ejection
from the respective receiving members 606, 608 under
the action of gravity and/or centrifugal force while the 30
articles travel along predetermined portions of their
path.

Each receiving member 606 of the drum 602 is pro- |
vided with a radially extending suction channel or port
616 and each receiving member 608 is provided with a 35
radially extending suction channel or port 618. The
ports 616, 618 for each pair of aligned receiving mem-
bers 606, 608 communicate with discrete axially paral—

lel channels or bores 620 of the drum-602. The receiv-
ing members 606 are adjacent to a housing 622 which 40
is provided on the drum 602 and accommodates a

plurality of testing units, one for each pair of receiving
members 606, 608. The ho using 622 has a set of cylin-
drical bores 624, one for each receiving member 606
and adjacent to the right-hand end of the housing, as 45
viewed in FIG. 10. Each bore 624 communicates with

a larger diameter bore 626 which in turn communicates
with a channel 628 for admission of a testinig fluid.
Each bore 624 further communicates with ‘a discrete
channel 630 which can discharge testing fluid mto the 50

atmosphere.

~ The front end wall 632 of the housmg 622 has a set of
‘openings 634 for the heads 636 of working pistons 638
which are reciprocable in the respective bores 624. The
‘head 636 of each piston 638 has a bore 640 and ex-
‘tends forwardly from a ring-shaped shoulder 642 of the
respective piston. Each piston 638 further comprises a
shank 639 which extends rearwardly from the respec-
tive- shoulder 642, as viewed in FIG. 10. Each shank
639 is formed with two channels 644, 646 the first of 60
which constitutes an extension of the respective chan-
riel 630. The left-hand or rear channel 646 of the shank
639 is located in the region of the respectwe larger-
diameter bore 626. The rear end of each p1ston 638 is
sealed by a closure or plug 647 which is in mesh with 65
‘the mternal]y threaded left—hand end portlon of ‘the
respectwe shank 639. The outer surface 648 of each -
plug 647 is provlded with a shallow depressmn or re--:

55
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cess 650 and defines with an adjacent disk-shaped wall
680 of the housing 622 a compartment 652. The shoul-

der 642 of each working piston 638 abuts against one

end convolution of a helical spring 654 which reacts
against the inner side of the front end wall 632 of the

~ housing 622.

Each workmg piston 638 accommodates a thtmg“

piston 656 which has a tubular plunger 658 provided

with an axially extending bore 660. The front end of
each bore 660 communicates with the recess 662 of a
 mouthpiece 664 in the head 636 of the respective

working piston 638. Each testing piston 656 forms part
of a retaining device for the adjacent article Z. The
other or rear end of each bore 660 communicates with

a port 666 in the wall of the respective piston 656 and

the port 666 communicates with a compartment 668.
The channels 646 connect the compartments 668 with
the respective bores 626. It can be said that each test-
ing unit in the housing 622 comprises a first testing
chamber which constitutes the compartment 668 and a
second testing chamber including the bore 626 and the
compartment 652. The bores 626 are in temporary
communication with the respective compartments 652
during each revolution of the drum 602. The front end
face of each testing piston 656 1s biased by a discrete
helical spring 670 which reacts against the inner end of
the head 636 of the respectwe working piston 638. The
purpose of the springs 670 is to bias the pistons 6356
against the respective plugs 647 so that the front end
faces of the plungers 658 are flush with the bottom

surfaces 1n the respective recesses 662.

A venting or aerating orifice 672 extends rad:a[]y
outwardly from the bore 660 of each testing piston 656
so that it can communicate w1th an annular channel
674 of the respective piston 683. .

The rear portion of each working piston 638 is
guided in a portion 676 of the housing 622. The hous-
ing portion 676 is located in front of connecting chan-
nels 678 which establish communication between the
bores 626 and the respective compartments 652 when
the corresponding working pistons 638 move forwardly
whereby the thus connected bore 626 and compart-
ment 652 constitute the second testing chamber of the
respective testing unit. The outer side of the rear wall
680 of the housing 622 on the drum 602 abuts against
a statlonary control means or valve pldte 682 which 1s
biased against the drum by a strong helical spring 684.
The right-hand surface of the valve plate 682 (as
viewed in FIG. 10) is provided. with several arcuate
grooves which are best shown in FIG. 11. The centers
of curvature of such grooves in the valve plate 682 are
located on the axis of the shaft 604. The wall 680 has
an annulus of axially parallel bores 686 each of which
communicates with a channel 620 and travels along

' arcuate grooves 692, 694, 696 (FIG. 11) of the valve

plate 682 when the drum 602 rotates. A second annu-
lus of bores 688 in the wall 680 can communicate with
an arcuate groove 698 of the valve plate 682; the bores
688 communicate with the respective compartments
652. The channels 628 can communicate with an arcu-
ate groove 704 of the valve plate 682 by way of ex-
changeable flow restrictors 690 in the wall 680, onc for
each testing unit.

The groove 698 of the valve plate 682 is located
radmlly outwardly of the grooves 692, 694, 696 but
radially inwardly of the groovc 704. The grooves 692,
696 are connected with a suction generatmg device and
the medmn groove L 692 3 694 is connected with a
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source of compressed air. The length of the median
groove 694 corresponds to at least twice the distance
between a pair of neighboring receiving members 606
or 608 on the periphery of the drum 602. The groove
698 of the valve plate 682 is located at the same dis-
tance from the axis of the shaft 604 as two bores 700,
702 of the valve [ member} plate. The bore 700 can
connect the compartments 652 with the atmosphere.
The bore 702 is connected with a source of compressed
air which can be admitted into the axial bores 660 to
expel theréfrom dust, particles. of tobacco or other
foreign matter. The groove 704 can communicate with
the passages of the flow restrictors 690 and is con-
nected with a source of testing fluid. .

The operation of the apparatus ef F 1GS. 10 and 11 1s
as follows:
Successive palrs of axially dllgned recemng members

606, 608 rcceive articles Z at a transfer station Ul
shown n FIG. 11. Such articles are immediately moved

“along the inner sides of the retaining shrouds 612, 614

so that they cannot leave the flutes of their receiving

members under the action of centrifugal force and/or
gravity. The means for feeding articles Z at the transfer
station Ul may comprise a conventional transfer drum
of the type well known from the art of filter mgarette.
making machines or filter plug making machines.

The borc 688 for the corresponding testing unit in
the housing 622 on the drum 602 thereupon moves into
registry with the arcuate groove 698 of the valve plate
682. The groove 698 is connected with a source of

compressed gaseous fluid (e.g., air) which penetrates:

through the respective bore 688 and enters the com-
partment 652 to move the corresponding working pis-

ton 638 in a direction to the right, as viewed in FIG. 10.
"33

The piston 638 stresses the corresponding spring 654
whereby an internal shoulder of the respective mouth-

piece 664 shifts the freshly transferred article Z axially

so that the filter plug F of such article abuts against the
flange 610 of the drum 602. The free end of the
wrapped tobacco filler rod section S of the article Z
enters the respective mouthpiece 664 and is sealed
from the atmosphere.

10
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into registry with the channel 644 of the working plStOI]
638 (and hence with the corresponding channel 630 of
the housing 622), the testing fluid 1s free to escape from
the compartment 668 into the atmosphere. The bias of
the spring 654 for the working piston 638 is stronger
than the bias of the spring 670 for the corresponding
testing piston 656. The spring 670 yields and permits
the piston 638 to reassume its original (left-hand end)
position so that the recess 662 of the mouthpicce 664
moves away from the left-hand end of the wrapped
tobacco filler rod section S. The testing fluid is then
frec to escape into the atmosphere by way of the bore
660 1n the plunger 658 of the testing piston 656. The

defective article Z is segregated by gravity and/or cen-

trifugal force because it is then located beyond the
arcuate groove 698 of the valve plate 682, i.e., the
ports 616, 618 of the respective receiving members
606, 608 are not connected with the suction generatmg
device.

If the density of the free end of the filler of the sec-
tion S is satisfactory, the plunger 658 cannot penetrate
into the filler so that the channel 674 remains sealed

- from the channel 644 of the working piston 638. The

25 |
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satisfactory article Z is then held against ejection be-
cause the end of its section S extends into the respec-
tive recess 662 and the filter plug F is biased against the
flange 610. The satisfactory article is also held by suc-
tion because the ports 616, 618 of the corresponding
receiving members 606, 608 are connected with the

- suction generating device by way of the corresponding

channel 620, the corresponding bore 686 in the wall
680, and the groove 692 of the valve plate 682. The -
corresponding flow restrictor 690 reaches the groove
704 of the valve plate 682 and admits testlng fluid 1nto

~the bore 626 of the respective testing unit in the hous-

ing 622. The quantity of such testing fluid corresponds
to the quantity of fluid which can escape into the atmo-
sphere through the pores of an article Z prewded that
the articie i1s satisfactory, i.e., that the wrapper of its
section S or filter plug F is without leaks. The testing

- fluid flows from the bore 626 into the channel 646 of

The drum 602 continues to rotate in a eleckwnse' .

direction, as viewed In FIG. 11, and moves the flow
restrictor 690 of the respective testing unit into registry

with the long arcuate groove 704 of the valve plate 682.

The groove 704 communicates with a source of com-

45

pressed testing fluid (e.g., air) which passes through the

flow restrictor 690, through the corresponding channel
628 and bore 626, through the channel 646 and com-

partment 668 and port 666 of the respective pistons

638 and 656, and 1nto the axial bore 660 to enter the

‘the article Z is defective, e.g.,

the respective working piston 638 and compartment
668 to enter the bore 660 of the respective plunger 658
and to penetrate into the filler of the section S which
extends into the adjacent recess 662. If the wrapper of
if the wrapper has a
pronounced leak, the testing fluid and the control fluid

‘escape through the leak at the rate which exceeds the

- rate of admission of fresh testing fluid. This results in a

50

filler of the respective wrapped tobacco rod section S.

The pressure of gas in the compartment 668 causes the
testing piston 656 to move forwardly (in a direction to
the right, as viewed in FIG. 10), and to cause its tubular
plunger 658 to penetrate into the adjacent end of the
filler if the filler is too soft, i.e., if
the wrapped tobacco filler rod section L X1 § con-
tains less than a desirable quantity of tobacco shreds.
When the plunger 658 i1s free to penetrate into the

35

drop of pressure in the compartment 652 so that the
spring 654 1s free to expand and returns the pistons 638

and 656 to their starting positions. The recess 662 of

-the mouthpiece 664 moves away from the adjaeent end
of the article Z so that the latter is not held in the re-

ceiving members by a mechanical retaining force. The -

- corresponding channel 620 then moves into. reglstry

if the exposed end of

60

section S to such an extent that the orifice 672 and the

channcl 674 of the respective testing piston 656 move
into registry with the channel 644 of the associated
working piston 638, the article Z is defective and
should be segregated from other articles on the drum

602. Such scgregation takes place in the following way: .
When the channel 674 of the testing piston 656 moves -

65

" a wrapper which is free of leaks, the rate at which the B

with the arcuate groove 694 of the valve plate 682. The
groove 694 admits into the channel 620 compressed
gas by way of the respective bore 686 in the wall 680

‘and the eempressed gas stream expels the article whose

wrapper has a leak from the flutes of the corresponding
reeemng members 606, 608. Such compressed gas
stream is divided into two discrete streams which reach
the flutes of the members 606 608 by way of the re—
spective ports 616, 618. |
If the article Z has a ﬁller of satlafaetery densrty and

gaseous fluid escapes through the pores of the satisfac-
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tory wrapper equals the rate of admisston of testing
fluid by way of the channel 628 of the respective testing
unit in the housing 622. Therefore, the piston 638 re-
mains in its right-hand end position and the free end of
the section S of the satisfactory article Z is received in
the adjacent recess 662 while the filter plug F bears
against the flange 610. The mechanical retaining force
acting on the satisfactory article Z 1s then such that the
streams of compressed gas which are admitted into the
corresponding ports 616, 618 while the corresponding
channel 620 moves past the groove 694 of the valve
plate 682 are too weak to expel the article from its
receiving members 606, 608. The channel 620 then
reaches the groove 696 which is connected with the
suction generating device so that the satisfactory article
Z is held by suction.

The working piston 638 is retracted to its starting

position to release the satisfactory article Z when the
corresponding bore 688 of the wall 680 reaches the
bore 700 which communicates with the atmosphere.
The pressure in the compartment 652 decreases and
the springs 654 and 670 expand. The satisfactory arti-
cle Z i1s then ready to be transferred onto a further
‘conveyor (not shown) at a seeend transfer statmn U2
‘shown in FIG. 11.

- The corresponding bore 638 of the wall 680 then
moves into registry with the bore 702 of the valve plate
682. The bore 702 admits a stream of compressed air
which enters the respective bore 660 and expels frag-
ments of tobacco or dust from the testing piston 656.
This takes place before the respective receiving mems-
bers -606, 608 recach the first transfer station Ul. The
stream which 1s admitted by way of the bore 702 also
cleans the recess 662 of the corresponding mouthpiece
664. -
It will be seen that the [mouthpleee] mouthpieces
664 remain in extended or retaining positions when

such mouthpieces engage satisfactory articles Z, and

that- the mouthpieces arc moved from retaining post-

tions to retracted positions when they travel with defec-

‘tive-articles. This insures that the action of the mechan-
ical retaining force is terminated when a defective arti-
cle reaches the ejecting station so that the defective
article can be segregated by gravity and/or centrifugal
force (assisted, if necessary, by the force which is fur-
nished by a stream of compressed gas) as soon as the
“defective article reaches the ejecting station. The con-
‘trol means or valve plate 682 insures that the point of
application of the separating force travels with the
receiving means 606, 608 for a defective article while

such receiving means travels along the ejecting station..

This insures reliable segregatlen of the defective article
while the respectwe receiving means 606, 608 covers a
‘distance which .is a multiple of the distance between a
pair of neighboring receiving mecans. The width of the
ejecting station corresponds to the length of the groove
694 of the valve plate 682.

An 1mpertant advantage of the improved methed and
apparatus is that the width of the ejecting or segregat-
ing station substantially exceeds (and is preferably a
multiple of) the distance between a pair of neighboring
articles. This renders it possible to insure that the se-
lected (e.g., defective) articles are reliably segregated

from the remaining articles even though the compo- .

nents which respond to signals from a testing or other

signal generating device are unable to react as rapidly
~ as is nceded to insure the segregation of selected arti-
cles within an interval which is needed to transport an

S5
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article through a distance which equals thdt between
two neighboring articles. -

The apparatus of FIGS. 1-6 exhlblt the edvantage
that the pneumatic ejector units. employ parts which
can stand long periods of use because they need not be
designed to insure instantaneous reaction in response
to reception of signals. The apparatus of FIGS. 7 and 8
is slightly more complicated; however, the length of
intervals which are available for segregation of selected
articles can be many times the length of that interval

which is needed to transport an article through a dis-

tance equaling that between two neighboring articles.
The apparatus of FIGS. 10-11 need not be provided
with means for rapid transmission of signals because
the testing elements themselves detect the articles
which must be segregated by terminating the mechani-
cal retaining action upon such drticles. Here, too, the

~ length of intervals which are available for separation or
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ejection of defective or selected articles can be many
times the length of that interval which is required to
transport an article through a distance corresponding
to the distance between two neighboring articles. -

The signals for segregation of selected (defective or
satisfactory) articles can be produced at regular or
irregular intervals by the machine which produces or
processes the articles, for example, by a filter cigarette
making machine. The separated articles can be sub-
jected to a testing operation.

Without further analysis, the foregoing will so fully
reveal the gist of the present invention that others can,
by applying current knowledge, readily adapt it for
various applications without omitting features which
fairly constitute essential characteristics of the generic
and specific aspects of my contribution to the art and,
therefore, such adaptations should and are intended to
be comprehended within the meaning and range of
eqmvalence of the claims. |

What i1s claimed as new and desired to be protected
by Letters Patent is set forth in the appended claims:

1. In a method of individually removing selected
cigarettes or analogous rod-shaped articles from a pre-
determined path for a series of equidistant discrete
articles moving at an elevated speed and forming at
least two groups, the articles of one of said groups
alternating with the articles of another of said groups

~ and the removal of selected articles being effected by a

50
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separating force to the action of which a selected arti-
cle 1s subjected in response to- a signal, the steps of
transmitting signals for removal of selected articles of
said one group along a first route; transmitting signals
for removal of selected articles of said other group
along a second route; starting the action of said sepa-
rating force in response to the thus transmitted signals
and in a direction which crosses said path at a point
coinciding with the locus of the respective selected
article; and moving said point of application of said
separating force along said path at said elevated speed
and through a predetermined distance substantially
exceeding the distance between a pair of neighboring
articles of said series. - -

2. In a method as defined in claim 1, the additional

- steps of subjecting the articles of said series to the

65

action of a retaining force which is stronger than said
separating force and acts on the articles in a direction
to retamn the articles in said path, and terminating the
action of said retaining force upon a selected article

when such article occupies said locus.
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3. In a method as defined in claim 1, wherein said
separating force 1s a mechanical force.

4. In a method as defined in claim 3, wherein said
mechanical force 1s the force of gravity.

5. In a method as defined in claim 3, wherein said >
path is an arcuat¢ path and said mechanical force 1s the
centrifugal force.

6. In a method as defined in claim 1, ‘wherein said
separating force 1s furnished at lcast in part by a gase-
ous fluid. 1O

7. In a mcthod as defined in claim 1, wherein said
selected articles include cach n-th article of said series
and wherein n is a whole number exceeding 1.

8. In a method as defined in claim 7, wherein said
separating force is furnished at least in part by a gase- 15
ous fluid. |

9. In a method as defined in claim 7, wherein said
predetecrmined distance 1s between n—1 and n times the
distancc between a pair of neighboring articles of said
serics, and wherein n is a whole number exceeding 1. 20

10. In a method as defined in claim 1, wherein said
separating force 1s furnished at least in part by a com-
pressed gascous fluid.

11. In a method as defined in clalm 10 wherein said
gaseous fluid forms at least one stream which is di- 25
rected against the respective sclected article when such
article occupies said locus, and said step of moving said
point of application comprises moving the stream at
sald speed so that the stream continues to cross said

path through said predetermined distance. 30

12. In a method as defined in claim 1, wherein the
application of said separatmg force 1s trlggered by elec-
tric signals.

13. In a method as defined in claim 1, wherein the
application of said separatmg force is triggered by 35
pneumatic signals.

14. In a method as defined in claim 1, the addltlonal
steps of testing the condition of successive articles
upstream of said point and producing said signals in
response to detection of defective articles. | 40

15. In a method as defined in claim 1, wherein said
series of articles is moved at a speed of at least 1,000
articles per minute. -

16. Apparatus for mdlwdually removin g cigarettes or
analogous rod-shaped articles from a series of equidis- 4>
tant discrete articles which form at least two groups
and wherein the articles of one of said groups alternate
with the articles of another of said groups, comprising
conveyor means arranged to move said series of articles
along a predetermincd path at an elevated speed, said >Y
conveyor means having equidistant receiving means for
the articles of said series; ejector means actuatable to
subject selected articles of said series to the action of a
separating force acting transversely of said path to
thereby remove said selected articles from the respec- 2>
tive receiving means, said force being effective along a
predetermined portion of said path whose length sub-
stantially exceeds the distance between a pair of neigh-
boring receiving means; control means for moving the
point of application of said separating force at said 60
elevated specd along said predetermined portion of
said path; and means for actuating said ejector means
when a selected article of said series reaches said pre-
determined portion of said path, including means for

generating signals representing selected articles of said 0

one group and said other group, means for transmitting
to said ejector means along a first route signals repre-
senting said selected articles of said one group, and
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means for transmitting to said ejector means along a
second route signals representing said selected articles
of said other group.

17. Apparatus as defined 1in claim 16 wherein said
ejector means comprises retamning means movable to
and from an operative position in which said retaining
means retains the articles of said series in the respective
receiving means with a second force which exceeds
sald separating force.

18. Apparatus as defined in claim 17, wherein said
separating force is the force of gravity.

19. Apparatus as defined in claim 17, wherein said
path is an arcuate path and said separating force 1s the
centrifugal force.

20. Apparatus as defined in claim 16, wherein said
ejector means comprises at least one pneumatlc ejec-
tor.

21. Apparatus as defined in claim 20, wherein said
ejector means comprises at least one valve.

22. Apparatus as defined in claim 16, wherein said
signal generating means is arranged to furnish electric
signals.

23. Apparatus as defined in clalm 16, wherein said
signal generating means is arranged to furnish pneu-
matic signals. | |

24, Apparatus as defined in claim 16, wherein said

signal generating means comprises means: for testing

the articles of said series and for producing said signals
in response to detection of defective articles.

25. Apparatus as defined in claim 16, wherein said
actuating means is arranged to actuate said ejector
means for separation of each n-th article of said series

‘and wherein n is a whole number exceeding 1.

26. Apparatus as defined in claim 16, wherein said

control means comprises a valve member having a
plurality of grooves each extending along said predeter-
mined portion of said path, said conveyor means com-
prising a plurality of channel means €ach permanently
communicating with a different receiving means and
communicating with one of said grooves during travel
of the respective receiving means along said predeter-
mined portion of said path, said ejector means compris-
ing means for conveying a stream of gaseous fluid
through said grooves and discrete valve means for each
of said grooves, each of said valve means being mov-
able between open and closed positions to thereby
respectively permit and terminate the flow of gaseous
fluid through the respective groove, said actuating
means being arranged to effect movements of said
valve means from one to the other position thereof
when a channel means communicating with the receiv-
Ing means for a selected article communicates with the

respective groove.

27. Apparatus as defined in claim 26, wherein said
means for conveying comprises a source of compressed

gaseous fluid and said actuating means is arranged to

effect movements of sald valve means to open posi-
tions. -
28. Apparatus as s defined i In claim 26 wherein said
means for conveying comprises suction generating
means and said actuating means s arranged to effect
movements of said valve means to closed positions.
29. Apparatus as defined in claim 26, wherein the
length of said grooves is between n-1 and n times the
distance between a pair of neighboring receiving means

and wherein n 1s a whole number exceeding 1.

30. Apparatus as defined in claim 26, wherein said
valve member 1s a stationary valve plate and said con-
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veyor means 1s arranged to rotate about a predeter-
mined axis and has an end face 1n sealing engagement
with said valve plate.

31. Apparatus as defined in claim 26, wherein said
valve member is rigid with said conveyor means. |

32. Apparatus as defined in claim 16, wherein said
ejector means comprises a discrete ejector for each of
said receiving means, said discrete ejectors being ar-
ranged to move with said conveyor means at said ele-
vated speed so as to remain in unchanged positions
with reference to the respective receiving means.

33. Apparatus as defined in claim 16, wherein said
conveyor means is arranged to transport said series of
articles at a speed of at least 1,000 articles per minute.

34. Apparatus for individually removing cigarettes or
analogous rod-shaped articles from a series of equidis-
tant discrete articles, comprising conveyor means ar-
ranged to move said series of equidistant articles along

a predetermined path at an elevated speed, said con-

veyor means having equidistant receiving means for the

articles of said series; ejector means actuatable to sub-

ject selected articles of said series to the action of a
separating force acting transversely of said path to
thereby remove said selected articles from the respec-
tive receiving means, said force being effective along a
predetermined portion of said path whose length sub-
stantially exceeds the distance between a pair of neigh-
boring receiving means; control means for moving the
point of application of said separating force at said
elevated speed along said predetermined portion of
said path; signal generating means for actuating said
ejector means when a selected article of said series
reaches said predetermined portion of said path; and
‘means for transmitting signals from said signal generat-
ing means to said ejector means, including a shift regis-
ter arranged to transport signals in synchronism with
movements of the respective selected articles and
means for transmitting signals from said shift register to
‘said ejector means when the selected articles reach said
predetermined portion of said path.

35. Apparatus as defined in claim 34, wherein said
means for transmitting signals from said shift register to
said ejector means comprises cooperating first and
second signal transmitting portions respectively pro-
vided on said conveyor means and adjacent to said
conveyor means and being out of contact [ from J}
with each other. |

36. Apparatus as defined in claim 35, wherein said
signal transmitting portions include photosensitive
- means. |

37. Apparatus as defined in claim 35, wherein said
signal transmitting portions include electromagnetic
‘means. |
38. In a method of individually removing selected ciga-
‘rettes or analogous rod-shaped articles from a predeter-
mined path for a series of equidistant discrete articles
-moving at an elevated speed and forming a plurality of
groups, the articles of one of said groups alternating with
the articles of another of said groups and the removal of
- selected articles being effected by a separating force to
the action of which a selected article is subjected in re-
sponse to a signal, the steps of transmitting signals for
removal of selected articles of said one group along a first
route; transmitting signals for removal of selected arti-
cles of said other group along a second route; starting the
action of said separating force in response 1o the thus
transmitted signals and in a direction which crosses said

10
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ciably less than the distance between two neighboring

articles of said series.
39. In a method as defined in claim 38, wherein said

step of srartmg the action of said separating force Is
initiated prior to arrival of the respective selected article

at said locus so that said separating force is built up and
is fully effective as soon as the respective selected article

reaches said locus.
40. In a method as defined in claim 38, wherein said

separating force is furnished at least in part by a gaseous

fluid.

41. Apparatus for mdmduaily removmg cigarettes or

 analogous rod-shaped articles from a series of equidistant
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discrete articles which form a plurality of groups and
wherein the articles of one of said groups alternate with
the articles of another of said groups, comprising con-

veyor means arranged to move said series of articles

along a predetermined path at an elevated speed, said
conveyor means having equidistant receiving means for
the articles of said series; ejector means actuatable 1o
subject selected articles of said series to the action of
separating forces acting transversely of said path to
thereby remove said selected articles from the respective

receiving means, each of said forces being effective along
‘a predetermined portion of said path whose length is not

appreciably less than the distance between a pair of
neighboring receiving means; control means for moving
the points of application of said separating forces at said
elevated speed along said path; and means for actuating
said E_}E{:‘t{?r means not later than when a selected article
of said series reaches said predetermined portion of said
path, including means for generating signals representing
selected articles of said one group and said other group,
means for transmitting to said ejector means along a first
route signals representing said selected articles of said

one group, and means for transmitting to said gjector

means along a second route signals representing said
selected articles of said other group.

42. Apparatus as defined in claim 41, wherein said
ejector means comprises a discrete pneumatic ejector for

- each of said plurality of groups.

43. Apparatus as defined in claim 41, wherein said

- signal generating means comprises means for testing the

articles of said series and for producing said signals in
response to detection of defecn ve articles. |
44. Apparatus as defined in claim 41, wherein each of
said signal transmitting means comprises means for actu-
ating said ejector means before a selected article of said

series reaches said predetermined portion of said path so

that the removal of such selected article begins as soon as

' the article to be removed reaches said predetermined

portion of said path.

45. Apparatus for selectively removing discrete ciga-
rettes or analogous rod-shaped smokers’ products from
equally spaced product-receiving means of a conveyor,
comprising at least one control means which is operative
to release products to the action of separating forces
acting in a direction to remove the products from the
respective receiving means; means for supplying signals

for operation of said control means so as to maintain said

control means in operative condition for an interval of
time which is longer than that necessary to move a se-
lected receiving means through a distance equal to that
between two neighboring receiving means on said con-
veyor, and ejector means for applying said separating

forces to a product in said selected receiving means while

said control means is in operative condition and for an

path at a poirit coinciding with the locus of the respective 63 interval of time which at most equals the interval neces-

selected article; and moving said point of application of
said separating force along said path at said elevated
speed and through a prederermmed dzsrance not appre-

sary to move said selected receiving means through said

distance. -
- * %k % %k %k
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