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[ 5 7 ] ABSTRACT 

A suction conveyor for transport of cigarettes, adhe 
sive-coated uniting bands and/or other commodities 
which constitute or form part of smokers’ products 
along an arcuate path between a ?rst and a second 
transfer station has a rotary hollow cylindrical enve 
lope provided with radially inwardly extending suction 
ports which attract the commodities during transport 
from the ?rst to the second station and communicate 
with an arcuate suction chamber between the internal 
surface of theenvelope and the external surface of a 
stationary cylindrical core. The suction chamber ex 
tends between the two stations and its cross-sectional 
area is selected in such a way that one or more ports 
can attract a single commodity or a few commodities 
while the other ports are free to communicate with the 
atmosphere. Those ends of the suction chamber which 
are adjacentto the two transfer stations communicate 
with outer ends of radial channels which are machined 
into the core and whose inner ends are connected with 
a suction fan by way of an axial bore in the core. The 
peripheral surface of the cylindrical envelope is 
smooth or is provided with axially parallel ?utes for 
rod-shaped commodities which are to be transported 
sideways. 

15 Claims, 6 Drawing Figures 
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1. 

CONVEYOR FOR CIGARETTES OR THE LIKE 

BACKGROUND OF THE INVENTION 

The present invention relates to apparatus for trans 
porting cigarettes, cigars, cigarillos, ?lter rod sections, 
webs or bands, of adhesive-coated or uncoated wrap 
ping material and/or other components of smoker’s 
products. More particularly, the invention relates to 
improvements in conveyors which are used to transport 
portions of or entire smokers’ products in machines for 
the making and/or treatment of such products, for ex 
ample, in cigarette rod ,making machines, ?lter ciga 
rette making machines, ?lter , rod making machines 
and/orothers. Still more particularly, the invention re 
lates to improvements in apparatus embodying one or 
more endless conveyors (normally in the form of drums 
or rollers) which are used to transport portions of or 
entire smokers’ products from a ?rst to a second trans 
fer station and are designed to attract the products by 
suction so that the products cannot leavea predeter 
mined path under the action of inertia, centrifugal 
force and/or gravity, ' i 

In many instances, cigarettes, cigars, cigarillos, ?lter 
rod sections,‘adhesive-coated uniting bands, webs of 
wrapping material and like commodities are trans 
ported by means of suction conveyors in the form of 
drums because ‘such conveyors occupy little room and 
can be driven at a constant speed to insure full synchro 
nization with the operation of other conveyors. If a 
drum-shaped suction conveyor is designed for the 
transport of rod-shaped articles, it is normally provided 
with article-receiving means in the ‘form of axially par 
allel peripheral ?utes into which portions of rod-shaped 
articles extend during ‘sidewise movement between two 
spaced-apart transfer stations. The ?utes communicate 
with radially inwardly extending ports which, in turn, 
communicate with axially parallel channels terminating 
at one axial end of the drum so as to be in temporary 
communication .with the arcuate suction groove of a 
stationary valve plate which is biased against the re 
spective axial end of the drum to prevent entry of atmo 
spheric air. The groove of the valve plate is connected 
with the intake end of a suction fan or another suitable 
suction generating device. The just described convey 
ors ?nd widespread use in, tobacco processing plants 
‘because they can reliably hold the articles in the re 
spective ?utes not only against movement radially out 
wardly but also against axial movement‘. Moreover, the 
articles which are introduced into the ?utes of a suction 
drum are treated gently so that their wrappers remain 
intact and the articles remain round. 
A drawback of the just described suction conveyors 

is that the wear on their moving and stationary parts is 
quite extensive. For example, the wear upon the afore 
mentioned valve plate and/or on the drum itself is very 
pronounced so that such parts must be inspected and 
replaced at frequent intervals with attendant losses in 
output. The‘ drums and the valvee plates must be ma 
chined with a high degree of precision so that frequent 
replacement of such parts contributes signi?cantly to 
the maintenance cost of the machine. 

It is further known to provide a suction conveyor 
with a hollow cylindrical body having peripheral ?utes 
and radially inwardly extending ports which can sweep 
past a stationary suction chamber located in the inte 
rior of the cylindrical body. Thus, a port which commu 
nicates with the suction chamber attracts the article in 
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2 
the respective ?ute while the article is being trans 
ported from a ?rst to a second transfer station. The 
cross-sectional area of the suction chamber is constant 
all the way from the ?rst to the second transfer station. 
In many instances, the suction chamber is mounted on 
and communicates with the interior of a hollow station 
ary shaft one end of which is connected to the inlet of 
a suction generating device serving to draw air from 
those ports which communicate with the suction cham 
her. As a rule, the cross-sectional area of the suction 
chamber is incomparably larger‘ than the cross 
sectional area of a suction port in the cylindrical body. 
The just described suction conveyor is much simpler 

than the ?rst mentioned conventional suction con 
veyor, and the wear upon its parts is much less pro 
nounced because it need not be provided with a valve 
plate and with biasing means for urging the valve plate 
against the rotary part of the conveyor. However, such 
simpli?ed suction conveyor also exhibits a number of 
serious drawbacks, especially as concerns the opera 
tion during starting of the machine which embodies the 
conveyor. This will be readily appreciated by consider 
ing the mode of operation of a ?lter cigarette making, 
cigarette rod making or like machine. In a modern to 
bacco processing plant, all suction-operated devices 
are often connected to a central suction generating de 
vice which is turned off at the end of a shift, before a 
holiday, or on weekends. Prior to deactivation of the 
suction generating device, the machines which are con 
nected therewith are relieved off all ?nished or par 
tially ?nished commodities so that the ports of all suc 
tion conveyors are free to communicate with the atmo 
sphere. In other words, the outer or air intake end of 
each port which is machined into a cylindrical body 
forming part of a suction conveyor is fully exposed and 
can draw air from the atmosphere as soon as the suc 
tion generating device is started. This prevents the suc 
tion generating device from reducing the pressure in 
the suction chamber to such an extent that the articles 
which are introduced into the ?utes of the cylindrical 
body would adhere to the cylindrical body during trans 
port between the two transfer stations before the air in 
take ends of all suctions ports which communicate with 
the suction chamber are sealed from the atmosphere. 
The retention of the foremost article or articles which 
are being transferred onto a suction conveyor would be 
possible only by using an extremely large, bulky and ex 
pensive suction generating device whose energy re 
quirements would be enormous and totally unwar 
ranted for an economic operation of the machine. It 
was found that the air pressure in the suction chamber 
drops suf?ciently only when the majority of suction 
ports are sealed from the atmosphere by manually in 
serted articles. Attempts to avoid the use of an overly 
large suction generating device for a full battery of ma 
chines which form one or more production lines in 
clude the starting of successive machines one after the 
other. This, however, delays the production and results 
in unwarranted losses in output. The provision of a dis 
crete suction generating device for each machine is im 
practical due to excessive cost and also because such 
discrete suction generating devices are used to capacity 
only during starting but not when the machine is run 
ning at normal speed. 

‘ SUMMARY OF THE INVENTION 

An. object of the invention is to provide a novel and 
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improved apparatus for conveying commodities, par 
ticclarly for conveying portions of and/or entire smok 
ers’ products while the commodities are held by suc 
tion, which is constructed and assembled in such a way 
that the absence of one or more commodities in the 
path along which the commodities are being trans 
ported does not affect the retaining action upon the 
other commodity or commodities. 
Another object of the invention is to provide a novel 

and improved suction conveyor which can be used in 
the above outlined apparatus for the transport of com 
modities between a ?rst and second transfer station and 
which can properly. transport a maximum number of 
commodities as well as any lesser number of commodi 
ties including one. ‘ 

A further object of the invention is to provide a novel 
and improved suction conveyor for the transport of 
adhesive-coated uniting bands, discrete rod-shaped ar 
ticles in the form of ?lter plugs, cigarettes, cigarillos or 
cigars, and/or groups of two or more such articles. 
An additional object of the invention is to provide a 

suction conveyor of the just outlined character which 
can properly transport rod-shpaed commodities irre 
spective of whether the commodities which are being 
supplied thereto at the ?rst station travel lengthwise or 
sideways, and whose energy requirements are substan 
tially lower than the energy requirements of conven 
tional suction conveyors. 
An ancillary object of the invention is to provide a 

suction conveyor which canvautomatically attract suc 
cessive commodities for transport between spaced 
apart ?rst and second transfer stations irrespective of 
whether the conveyor is fully or only partially loaded 

with commodities. 
Still another object of the invention is to provide an 

apparatus for transporting commodites along a prede 
termined path which embodies one, two, three or mor 
suction conveyors of the above outlined character. 
A further object of the invention is to provide a sim 

ple, compact and inexpensive suction conveyor 
wherein the parts are subjected to minimal wear, which 
can properly attract commodities of different sizes and 
/or shapes, and which can be used as a superior substi~ 
tute for conveyors which are presently employed in to 
bacco processing plants for the transport of portions of 
and/or entire smokers’ products along predetermined 
paths, at extremely short intervals, and in predeter 
mined orientation. 
The invention is embodied in an apparatus for trans 

porting commodities, particularly for transporting por 
tions of and/or entire smokers’ products (such as adhe 
sive-coated uniting bands, elongated webs of cigarette 
paper or other wrapping material, discrete rod-shaped 
articles in the form of ?lter plugs, plain or ?lter ciga 
rettes, cigars or cigarillos, or groups of rod-shaped arti 
cles). The apparatus comprises a conveyor for trans 
porting commodities from a ?rst to a second transfer 
station,‘ means for supplying commodities to the ?rst 
transfer station, and means for receiving commodities 
from the conveyor at the second transfer station. 

In accordance with the invention, the conveyor com 
prises endless transporting means (e.g., a driven hollow 
rotary cylinder) de?ning for the commodities an elon 
gated path extending from the ?rst to the second trans 
fer station, suction ports provided in the transporting - 
means and having air intake ends which are adjacent to 
the path while moving from the ?rst to the second 
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transfer station so that a commodity which is located at 
the ?rst transfer station is attracted by at least one on 
coming port and advances therewith toward the second 
transfer station, a stationary cylindrical core or an anal 
ogous device de?ning with the transporting means a 
suction chamber communicating with the air discharge 
ends of those ports which are adjacent to the path, at 
least one channel provided in the device and having an 
air intake end communicating with the suction cham 
ber in the region of the ?rst transfer station, and a fan 
or other suitable suction generating means connected 
with the air discharge end of the channel. The afore 
mentioned device is preferably further provided with at 
least one additional channel whose air intake end com 
municates with the suction chamber in the region of the 
second transfer station and whose air discharge end is 
also connected with the suction generating means. 
The novel features which are considered as charac 

teristic of the invention are set forth in particular in the 
appended claims. The improved apparatus itself, how 
ever, both as to its construction and its mode of opera 
tion, together with additional features and advantages 
thereof, will be best understood upon perusal of the fol 
lowing detailed description of certain speci?c embodi 
ments with reference to the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic elevational view of a ?lter ciga 
rette making machine including apparatus which em 
body the invention and are used for the transport of 
rod-shaped articles and adhesive-coated uniting bands; 

FIG. 2 is an enlarged view of a detail in the machine 
of FIG. 1, a suction conveyor which forms part of the 
improved apparatus being shown in section; 
FIG. 3 is a fragmentary sectional view as seen in the 

direction of arrows from the line III-III of FIG. 2; 
FIG. 4 is a fragmentary elevational view of a cigarette 

rod making machine and of a conveyor which forms 
part of a modi?ed transporting apparatus and serves to 
receive plain cigarettes for sidewise transport onto an 
endless conveyor belt; 

FIG. 5 is a sectional view as seen in the direction of 
arrows from the line V—V of FIG. 4; and 
FIG. 6 is a fragmentary end elevational view of a fur 

ther apparatus which embodies the invention, the suc 
tion conveyor of the apparatus being shown in section. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 illustrates a ?lter cigarette making machine of 
the type known as MAX and produced by the West 
German Firm of Hauni-Werke, K'c‘irber & Co. K. G., 
Hamburg-Bergedorf. This machine comprises at least 
one transporting apparatus which embodies the present 
invention. 
A row-forming transfer conveyor 1 (which is prefera 

bly similar to or identical with the row-forming con 
veyor 101 of FIGS. 4 and 5) receives plain cigarettes 
of unit length from a cigarette rod making machine of 
known design (e.g., from a machine known as GAR 
ANT and also produced by I-Iauni-Werke) and accu 
mulates such cigarettes in the form of two rows wherein 
the cigarettes move sideways. The conveyor 1 is pro 
vided with axially parallel peripheral receiving means 
in the form of ?utes (see the ?utes 133 of the conveyor 
101 shown in FIGS. 4-5) which receive and guide plain 
cigarettes while the cigarettes move lengthwise and 
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while the conveyor 1 rotates about its axis, and which 
thereupon hold the cigarettes against any movement 
relative thereto while the conveyor 1 continues to ro 
tate. The cigarettes entering the oddly numbered ?utes 
of the conveyor 1 are arrested in ?rst axial positions 
and the cigarettes entering the remaining ?utes are ar 
rested in second axial positions. The thus obtained two 
rows of parallel plain cigarettes are thereupon trans 
ferred onto a pair of coaxial or substantially coaxial 
aligning conveyors 2 (only one shown). One of the con 
veyors 2 transports the respective row of plain ciga 
rettes through a greater distance or at a higher speed 
so that each cigarette of one row is accurately aligned 
with a cigarette of the other row prior to transfer of the 
thus obtained pairs of aligned plain cigarettes into suc 
cessive ?utes of an assembly conveyor 3. The cigarettes 
in the ?utes of the assembly conveyor 3 are spaced 
apart so as to de?ne gaps having a width exceeding the 
length of a ?lter rod section or ?lter plug of double unit 
length. 
The machine of FIG. 1 further comprises a magazine 

or hopper 4 for a supply of parallel ?lter rod sections 
of six times unit length. Such sections are supplied by 
a ?lter rod making machine of known design. The low 
ermost portion of the magazine 4 communicates with 
a downwardly inclined chute 4a which conveys ?lter 
rod sections sideways into successive ?utes of a sever— 
ing conveyor 6 cooperating with two rotary disk 
shaped knives 7 which sever successive ?lter rod sec 
tions of six times unit length so that each such section 
yields three coaxial ?lter rod sections of double unit 
length (hereinafter called plugs or ?lter plugs). The 
severing conveyor 6 delivers successive groups of three 
coaxial filter plugs each into the ?utes of three discrete 
staggering conveyors 8 which rotate at different speeds 
or move the respective plugs through different dis 
tances so that the originally aligned plugs of each group 
are staggered with respect to each other, as considered 
in the direction of their sidewise movement toward a 
shuf?ing conveyor 9 which cooperates with stationary 
cams 10 (only one shown) to convert all of the ?lter 
plugs into a single row wherein the ?lter plugs travel 
sideways and are located exactly one behind the other. 
Such plugs are transferred into successive ?utes of an 
intermediate conveyor 11 which delivers the ?lter 
plugs into successive ?utes of an accelerating conveyor 
12. The latter inserts successive ?lter plugs into the 
gaps between the pairs of aligned plain cigarettes in 
successive ?utes of the assembly conveyor 3. The con 
veyor 3 cooperates with two stationary cam 3a (only 
one shown) to reduce the distance between the plain 
cigarettes in successive ?utes so as to cause the inner 
ends of the plain cigarettes to abut against the respec 
tive ends of the ?lter plug therebetween. The thus ob 
tained groups of rod-shaped articles (each such group 
comprises two coaxial plain cigarettes of unit length 
and a ?lter plug between the plain cigarettes) are trans 
ferred into'the ?utes of a transfer conveyor 13 which 
advances the groups past a suction conveyor 19 serving 
to attach to each group a portion of an adhesive-coated 
uniting band consisting of paper, cork or other suitable 
wrapping material. . V 

The uniting bands are obtained by subdividing an 
elongated web 14a which is stored in the form of a roll 
14 and is advanced by a pair of rollers 16, 17 so as to 
move lengthwise toward the periphery of the conveyor 
19. The roller 16 may be driven and‘ the roller 17 may 
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6 
be biased toward the roller 16 by springs or the like. 
The underside of the web 14a is coated with a ?lm of 
adhesive paste during travel past an applicator roll 18a 
forming part of a conventional paster 18. The conveyor 
19 attracts the leading end of the web 14a by suction 
(see the conveyor 219 of FIG. 6) and cooperates with 
a rotary drum-shaped cutter 21 which severs the lead 
ing end of the web 14a at regular intervals to form a 
succession of uniting bands (see the uniting bands 20 
of FIG. 2) which are attached to groups of rod-shaped 
articles in successive ?utes of the transfer conveyor 13. 
The conveyor 13 transfers the groups ( each of which 

carries an adhesive-coated uniting band) onto a wrap 
ping conveyor which cooperates with a stationary or 
movable rolling device 23 to convolute the uniting 
bands around the respective ?lter plugs and around the 
adjacent innerend portions of the respective plain ciga 
rettes so that each such group forms a ?lter cigarette 
of double unit length. 
Successive ?lter cigarettes of double unit length are 

transferred into the receiving means of a conveyor 24 
forming part ofa testing device which examines the cig 
arettes for the condition of their wrappers and pro 
duces signals in response to detection of ?lter ciga 
rettes having defective wrappers. Such signals are used 
to segregate ‘the defective ?lter cigarettes from satisfac 
tory ?lter cigarettes. Successive ?lter cigarettes whose 
wrappers are satisfactory are transferred onto a sever 

ing conveyor 26 cooperating with a rotary disk-shaped 
knife 26a to sever each ?lter cigarette midway across 
the ?lter plug so that such cigarettes yield pairs of ?lter 
cigarettes of unit length. 
The pairs of ?lter cigarettes of unit length are trans 

ferred onto an inverting conveyor 27 which inverts the 
?lter cigarettes of one row end-for-end and places the 
inverted cigarettes into the spaces between the adja 
cent non-inverted cigarettes whereby all ?lter ciga 
rettes of unit length form a single row wherein the ciga 
rettes move sideways and all of the ?lter plugs face in 
the same direction. The single row of ?lter cigarettes of 
unit length is advanced by an intermediate conveyor 28 
which delivers successive ?lter cigarettes into succes 
sive ?utes of a conveyor 29 forming part of a second 
testing device wherein the cigarettes are examined for 
the density of the free ends of their'tobacco ?llers. De 
fective ?lter cigarettes are segregated from satisfactory 
cigarettes which are accepted by a transfer conveyor 
31 and delivered onto the upper stretch of an endless 
conveyor belt‘ 32 for transport into storage, to a tray 
?lling device, or directly into a packing machine, not 
shown. _ ' 

FIGS. 2 and 3 illustrate the construction of the trans 
fer conveyor 13 which serves to receive groups G of 
three rodshaped articles each from the assembly con 
veyor 3 and discrete uniting bands 20 from the suction 
conveyor 19, and delivers such groups to the wrapping 
conveyor 22. It will be noted that the ?utes 3b of the 
assembly conveyor 3 are empty and that those ?utes 33 
of the conveyor 13 which are located between the point 
of transfer of groups G from the conveyor 3 (transfer 
station 42) and the point of attachment of adhesive~ 
coated uniting bands 20 are also empty. Thus, it is as‘ 
sumed that the machine which embodies the apparatus 
including the conveyors shown in FIG. 2 is in the pro 
cess of being evacuated prior to completion of a shift. 
Each ?ute 33 of the conveyor 13 communicates with 

the outer or air intake ends of a row of four radially in 
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wardly extending suction ports 34 in the form of bores 
having a circular cross-sectional outline, and the inner 
or air discharge ends of the ports 34 communicate with 
an arcuate suction chamber 36. The ratio of the sum of 
the cross-sectional areas of four ports 34 to the cross 
sectional area of the suction chamber 36 (as consid 
ered at right angles to the direction of air flow in the 
suction chamber) is selected in such a way that the 
chamber can attract groups G even if one or more 

?utes 33 preceding and/or following a ?lled ?ute 33 re 
main unoccupied so that the respective ports 34 draw 
atmospheric air. This is achieved by providing the con 
veyor 13 with a suction chamber 36 whose cross 
sectional area (as considered in a plane which includes 
the axis of the conveyor 13) is a narrow elongated slit 
(see FIG. 3). The area of such a split equals or approxi 
mates the sum of cross-sectional areas of four ports 34 
(i.e., the sum of cross-sectional areas of all ports which 
communicate with a ?ute 33). In other words, the suc 
tion chamber 34 is so narrow that it offers a relatively 
high resistance to the ?ow of air therethrough. 
The ?utes 33 and ports 34 are machined into a trans 

porting means in the form of a hollow cylindrical body 
or envelope 37 of the conveyor 13, and the suction 
chamber 36 is a shallow recess which is machined into 
the periphery of a stationary device here shown as a cy 
lindrical core 38 which carries antifriction bearings 39 
for the envelope 37. The depth of the suction chamber 
36 is a very small fraction of the thickness of the enve 
lope 37, as considered in the radial direction of the 
core 38. The suction chamber 36 extends along an arc 
of approximately 240° from the aforementioned trans 
fer station 42 between the conveyors 3, 13 to a second 
transfer station 43 between the conveyors 13, 22. The 
suction chamber 36 is adjacent to the cylindrical inter 
nal surface 41 of the cylindrical envelope 37 and is 
sealed at both axial ends because the internal surface 
41 is_ closely adjacent to the peripheral surface of the 
core 38. The ?utes 33 are machined into the cylindrical 
peripheral surface of the envelope 37 which de?nes for 
the groups G an elongated arcuate path extending from 
the transfer station 42 to the transfer station 43. The 
envelope is driven by a gear 37a. 
The means for drawing air from the suction chamber 

36 comprises two radially inwardly extending channels 
or slots 44, 46 which are machined into the stationary 
core 38 and are respectively located at the transfer sta 
tions 42 and 43. The inner or air discharging ends of 
the channels 44, 46 communicate with an axial passage 
in the form of a blind bore 47 machined into the core 
38. The open end of the passage 47 is connected with 
the suction inlet of a fan 48 or another suitable suction 
generating device. The impeller of the fan 48 is as— 
sumed to be driven at a ?xed speed so that the output 
of the fan is at least substantially constant. 
The feature that the outer or air intake ends of the 

channels 44, 46 communicate with the respective ends 
of the suction chamber 36 (Le, in the region of the 
transfer stations 42, 43 between which the chamber 36 
extends) also contributes to a more reliable retention 
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of groups G in the ?utes 33 which travel from the sta- . 
tion 42 toward the station 43. This is particularly im 
portant during starting of the machine which embodies 
the conveyor 13, namely when the conveyor 3 begins 
to supply groups G into successive ?utes 33, as well as 
during evacuation of commodities from the machine 
when the conveyor 3 ceases to supply groups G and the 
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8 
last groups G are being transferred from the ?utes 33 
into the ?utes 22b of the wrapping conveyor 22. The 
aforementioned high resistance which the narrow slit 
shaped chamber 36 offers to the ?ow of air toward the 
air intake ends of the channels 44, 46 insures that the 
groups G shown in FIG. 2 remain in the respective 
?utes 33 even though a number of ?utes behind the last 
group G (and downstream of the transfer station 42) 
are empty so that the corresponding ports 34 are free 
to communicate with the surrounding atmosphere. In 
a way, the narrow suction chamber 36 acts not unlike 
a labyrinth seal which insures that suction at the inner 
or air discharge ends of those ports 34 whose air intake 
ends are still sealed by the groups G suf?ces to retain 
such groups in the respective ?utes 33 even though the 
ports 34 behind the last group G are free to admit at 
mospheric air. In other words, suction at the inner ends 
of those ports 34 whose outer ends are still obstructed 
(or already obstructed) by groups G suf?ces to prevent 
the ejection of groups G under the action of gravity 
and/or centrifugal force. 
The minimum cross-sectional area of the channel 44 

and/or 46 preferably exceeds the cross~sectional area 
of the suction chamber 36 in a plane which includes the 
axis of the core 38. This insures that the channels 44, 
46 act not unlike magazines for storage of air and thus 
prevent abrupt ?uctuations of pressure in the suction 
chamber 36. 
The assembly conveyor 3 constitutes a means for 

supplying commodities (groups G) to the transfer sta 
tion 42, and the wrapping conveyor 22 constitutes a 
means for receiving commodities (groups G and unit— 
ing bands 20) at the transfer station 43. 
The operation of the apparatus shown in FIGS. 2 and 

3 is as follows: 
When the ?lter cigarette making machine which em— 

bodies the conveyors 3, 13, 19 and 22 of FIG. 2 is 
started, the assembly conveyor 3 begins to deliver 
groups G (each such group comprises two plain ciga 
rettes of unit length and a ?lter plug of double unit 
length therebetween) to the transfer station 42 where 
the groups enter successivie ?utes 33 of the cylindrical 
envelope 37 which is driven by gear 37a in synchronism 
with the assembly conveyor 3 so that successive ?utes 
3b arriving at the station 42 register with successive 
empty ?utes 33. Since the air intake end of the channel 
44 always faces the transfer station 42, and since the 
resistance which the suction chamber 36 offers to the 
?ow of air from the air discharge ends of unobstructed 
ports 34 toward the outer end of the channel 44 is high, 
suction at the outer end of the channel 44 suf?ces to 
effect an automatic transfer of groups G from succes 
sive ?lled ?utes 317 into successive empty ?utes 33. 
When the foremost group G enters an empty ?ute 33 

at the transfer station 42, the air intake (outer) ends of 
the corresponding ports 34 are sealed and the suction 
at the air discharge (inner) ends of such ports in 
creases. Such increased suction “travels” with the re 
spective ?ute 33 from the transfer station 42 toward 
the transfer station 43 to thus insure that the group G 
continues to adhere to the concave surface which sur 

rounds the respective ?ute 33. The empty ?utes 33 
which precede the just discussed (freshly ?lled) ?ute 
33 do not affect the retaining action of foremost ob 
structed ports 34 due to the aforementioned high resis 
tance which the suction chamber 36 offers to the ?ow 
of air from the inner ends of unobstructed ports 34 to 
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ward the air intake end of the channel 44 in the cylin 
drical core 38. b 

The retaining action of suction in the chamber 36 in 
creases gradually to a certain extent while the number 
of unoccupied ?utes 33 between the transfer stations 
42 and 43 decreases. Successive groups G which travel 
past the continuously rotating suction conveyor 19 be 
tween the transfer stations 42 and 43 are provided with 
adhesive-coated uniting bands-20 which are attached 
thereto in such a way that they extend substantially tan 
gentially of therespective groups. The ?utes 22b of the 
wrapping conveyor 22 are relatively shallow and are in 
communication with suction ports (not shown) so that 
the conveyor 22 receives successive groups G from suc 
cessive ?utes 33, preferably in such a way that each 
uniting band 20 is attracted to the periphery of the con 
veyor 22 between two neighboring ?utes 22b. The 
outer or air intake end of the channel 46 is shown as 
being located slightly downstream of the transfer sta 
tion 43 so that suction in, the ports of the wrapping con 
veyor 22 need not greatly exceed suction in that por 
tion of the chamber 36 which is adjacent to the transfer 
station 43. I 

The situation is analogous when the assembly con 
veyor 3 ceases to deliver groupsyG so that the ?utes 33 
which move toward, past and beyond the transfer sta 
tion 42 .remain empty. The fact thatthe suction ports 
34 which extend inwardly from such empty ?utes 33 
are free to communicate with the atmosphere does not 
affect the retaining action upon the last groups G which 
travel toward the transfer station 43. The suction at the 
inner ‘or air discharge ends of ports 34 whose outer 
ends are still obstructed by the groups G in the respec 
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tive ?utes 33 remains satisfactory to guarantee proper ‘ 
retention of groups due to the provision of channel 46 
which draws air from the chamber 36 and also due to 
the fact that the resistance which the chamber 36 offers 
to the flow of air in the circumferential direction of the 

The fan 48 can serve as a suction generating means 

for all suction conveyors of the machine shown in FIG. 
1. It is also possible to provide each suction conveyor 
of the ?lter cigarette making machine with a discrete 
fan or to use a fan as a suction generating means for a 

group of conveyors. - > , 

FIGS. 4 and 5 illustrate a row-forming transfer con 
veyor 101 which is similar tot or identical with the con 
veyor 1 of FIG. 1. The only difference is that the con 
veyor 101 delivers two rows of rod-shaped articles in 
the form of plain cigarettes 15] to the upper stretch of 
an endless conveyor belt 161 rather than .to a pair vof 
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aligning conveyors (see the aligning conveyors 2 of 1 
FIG. 1). The ?utes 133 of the‘ conveyor 101 receive 
plain cigarettes 151 from a cigarette rod making ma 
chine of the type known as GAMNT ( trademark) pro 
duced by Hauni-Werke. FIG. 4 merely shows a portion 
of the cigarette rod making machine, namely a conven 
tional ,cutoff 157 which severs a continuous wrapped 
tobacco ?ller rod or cigarette rod 1151 at regular inter 
vals to formra single ?le of plain cigarettes 151 which 
move lengthwise in a prismatic trough 159 and are ac 
celerated by a rapidly rotating eccentric accelerating 
device 158 (known as kicker) which propels successive 
cigarettes 151 in the direction indicated by arrow 156 
and into successive ?utes 133 of the continuously ‘rotat 
ing conveyor 101. The construction of the conveyor 
101 is similar to that ,of the conveyor 13 shown in FIGS. 
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2-3 and all such parts of the conveyor 101 which are 
identical with or clearly analogous to the correspond 
ing parts of the conveyor 13 are denoted by similar ref 
erence characters plus 100. The cylindrical envelope 
137 of the conveyor 101 is formed with rows or groups 
of suction ports 152, one group for each ?ute 133 in 
the'periphery of the envelope 137. The ports 152 not 
only serve to attract plain cigarettes 151 to the enve 
lope 137 but also as a means for braking the respective 
cigarettes 151 so as to insure that the cigarettes come 
to a halt in predetermined axial positions and/or that 
their leading ends are not deformed and/or otherwise 
damaged during impact against fixed stops 154 or 
154A of the envelope 137. Each group of ports 152 
comprises three ports and each such group islocated 
ahead (as considered in the direction of lengthwise 
movement of the cigarettes 151) of a further suction 
port 153 in the form of a radial bore machined into the 
envelope 137. Each port 153 is located slightly ahead 
of the corresponding stop 154 or 154A and furnishes 
an additional braking or retarding action just before the 
leading end of a cigarette 151 is about to reach the ad 
jacent stop 154 or 154A. The outer or air intake ends 
of the ports 153 are preferably enlarged so as to form 
shallow grooves 1153 to thus insure thatthe ports 153 
can properly hold the cigarettes 151 during sidewise 
travel from a?rst transfer station 142 (between the 
conveyor 10] and the cigarette rod making machine) 
and a second transfer station 143 (between the con 
veyor 101 and the conveyor belt 161). 
The stops 154A alternate with the stops 154, as con 

sidered in the circumferential direction of the core 138, 
and are located at the right-hand axial end of the cylin 
drical envelope 137. The stops 154 are located midway 
between the axial ends of the envelope 137 so that, 
when the conveyor 101 rotates and successive ?utes 
133 of its envelope 137 receive plain cigarettes 151 
from the cutoff 157, the cigarettes are braked by the 
respective ports 152, 153_'and arrested by the respec 
tive stops 154, 154A to form on the conveyor 101 two 
rows whose ‘components travel sideways and are depos 
ited on the upper stretch of the conveyor belt 161. The 
belt 161 is used instead of the aligning conveyors 2 of 
FIG. 1 when the cigarette rod making machine is to de 
liver plain cigarettes directly to a packing machine, to 
storage or into a tray ?lling apparatus, i.e., not ‘into a 
?lter cigarette making machine. 
The stationary cylindrical core 138 of the conveyor 

101 is provided with pairs of coplanar channels 144, 
I46 and with two suction chambers 136 because the 
suction ports 152, 153 which are associated with the 
stops'154 are staggered with respect to suction ports 
152, 153 which are associated with the stops 154A. 
Also, the channels 144 are located diametrically oppo 
site the channels 146 because the trough 159 delivers 
successive plain cigarettes 151 at the 12 o'clock posi 
tion and the conveyor belt 161 receives plain cigarettes 
at the 6 o'clock position. 
The operation of the row-forming conveyor 101 is as 

follows: ' 

When the cigarette rod making machine forms a con 
tinuous cigarette rod 1151, the orbiting knife or knives 
157a of the cutoff 157 subdividethe rod 1151 into a 
single ?le of plain cigarettes 151 of unit length which 
are propelled by the eccentric accelerating device 158 

‘ to advance in the trough 159 in the direction indicated 

by arrow 156 and 'to enter successive ?utes 133 of the 
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conveyor 101. Cigarettes 151 in oddly numbered ?utes 
133 travel all the way to the stops 154A, and the ciga 
rettes 151 in evenly numbered ?utes 133 travel to the 
stops 154 so that such cigarettes form two rows and ad 
vance toward the transfer station 143. As a cigarette 
151 enters the registering ?ute 133 at the transfer sta 
tion 142, it advances into the range of streamlets of air 
?owing into the respective ports 152 and is thereby de 
celerated before it reaches the respective port 153. The 
latter effects a further deceleration so that the leading 
end of the cigarette 151 cannot strike the respective 
stop 154 or 154A with a force which would cause de 
formation, bursting and/or other damage to the wrap 
per. The suction in ports 153 is further used to insure 
that the cigarettes 151 carnot change their axial posi 
tions in response to or subsequent to impact against the 
‘respective stops 154 or 154A. Thus, the ports 153 pre 
vent a rebounding of cigarettes on the adjacent stops 
154 or 154A and also serve to safely attract the ciga 
rettes during sidewise travel from the transfer station 
142 to the transfer station 142. The cross-sectional 
areas of suction chambers 136 in the peripheral surface 
of the core 138 are selected in thesame way as de 
scribed in connection with the suction chamber 36 of 
the conveyor 13. 
‘FIG. 6 illustrates a suction conveyor 219 which is 

similar to or identical with the suction conveyor 19 of 
FIG. 1 and cooperates with a rotary drum-shaped cut 
ter 221 and a transfer conveyor 213. All such parts of 
the conveyor 219 which ae identical with or clearly 
analogous to the corresponding parts of the conveyor 
13 (FIGS. 2-3) are denoted by similar reference char 
acters plus 200. The uniting bands which are obtained 
in response to repeated severing of the leading end of 
the web 214a7are shown at 220, the groups of three co 
‘axial rod-shaped articles each‘ are shown at G, the 
transfer station where the web 214a reaches the con 
veyor 219 is shown at 242, and the transfer station be 
tweenithe conveyors 219, 213 is shown at 243. It will 
be ‘noted that the cylindrical envelope 237 of the con 
veyor 219 is not providedwith ?utes because this con 
veyor serves for transport of uniting bands 220 which 
are attracted thereto by suction ports 234 and suction 
chamber 236. The envelope 237 is preferably formed 
with a smooth'and‘hard cylindrical peripheral surface 
266 so that it serves as a counterknife for the blades 
221a of the cutter 221. Eah uniting band 220 is at 
tracted to the surface 266 by at least two ports 234, one 
at the leading end and one at the trailing end of the re 
spective uniting band. ' 
An important advantage of apparatus which utilize 

conveyors embodying the present invention is that the 
conveyors can properly attract and transport (even at 
a very high speed) rod-shaped or otherwise con?gu 
rated commodities which constitute components of or 
entire smokers’ products, even if a substantial number 
of suction ports are free to communicate with the at 
mosphere. This contributes to a higher output of to 
bacco processing machines because the starting of such 
machines or the evacuation of commodities therefrom 
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can be completed within shorter intervals of time than . 
in machines using conventionalconveyors. _ 
Another important advantage of the improved con 

veyors‘ is that their energy requirements are lower be 
cause the suction in their chambers remains sufficiently 
low even if the chambers are connected to the inlets of 
relatively small suction generating devices. 

12 
A further important advantage of the improved con 

veyors is that they insure a satisfactory transfer of arti 
cles or commodities from preceding conveyors or ma 
chines onto the rotating envelopes without resorting to 
shrouds, rails or other mechanical means which are 
likely to damage and/or deface the articles. This is at 
tributed to the fact that the suction at that end of the 
suction chamber which is adjacent to the ?rst transfer 
station (such as the station 42 of FIGS. 2-3) is suffi 
ciently high to guarantee the entry of a rod-shaped arti 
cle into the ?ute of the rotating envelope or the attrac 
tion of a uniting band to the peripheral surface of the 
envelope. 
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 var 
ious applications without omitting features which fairly 
constitute essential characteristics of the generic and 
speci?c aspects of my contribution‘ to the art and, 
therefore, such adaptations should and are intended to 
be comprehended within the meaning and range of 
equivalence of the claims. 
What is claimed as new and desired to be protected 

by Letters Patent is set forth in the appended claims: 
,1. Apparatus for transporting commodities, particu 

larly for transporting portions of and/or entire smokers’ 
products, comprising a conveyor for transporting com 
modities from a ?rst to a second transfer station, said 
conveyor including driven endless transporting means 
de?ning for the commodities an elongated path extend 
ing from said ?rst to said second station, said transport 
ing means being provided with suction ports having air 
intake ends which are adjacent to said path while mov 
ing from said ?rst to said second station so that a com 
modity which is located at said ?rst station is attracted 
by at least one oncoming port and advances therewith 
toward said second station, each of said ports further 
having an air discharge end, a device de?ning with said 
transporting means a suction chamber communicating 
with said air discharge ends of those suction ports 
which are adjacent to said path, said device being pro 
vided with at least one ?rst channel having an air intake 
end communicating with said chamber in the region of 
one'of said stations and an air discharge end and at 
least one additional channel having an air intake end 
which communicates with said suction chamber in a re 
gion nearer to the other of said stations than to said one 
station and an air discharge end, and suction generating 
means connected with said air discharge ends of said 
channels; means for supplying commodities to said ?rst 
station; and means for receiving commodities at said 
second station. . 

2. Apparatus as de?ned in claim 1, wherein the cross 
sectional area of said suction chamber, as considered 
at right angles to the direction of air ?ow therein to 
ward said air intake ends of said channels, is less than 
the minimum cross-sectional area of said channels. 

3. Apparatus as de?ned in claim 1, wherein said 
transporting means is a hollow rotary cylinder having 
a peripheral surface which de?nes said path and a cy 
lindrical internal surface adjacent to said suction cham 
ber, said ports extending between said surfaces of said 
cylinder. 

4. Apparatus as de?ned in claim 1, wherein the ratio 
of the sum of the cross-sectional areas of those ports 
which attract a commodity during travel along said 
path to the cross-sectional area of said chamber, as 
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considered at right angles to the direction of air ?ow in 
said chamber toward the air intake ends of said chan 
nels is such that said ports continue to attract the com 
modity while the air intake ends of other ports which 
are adjacent to said path remain unobstructed by com 
modities. 

5. Apparatus as de?ned in claim 4, wherein said 
transporting means has a surface which is adjacent to 
said path and is provided with receiving meanas for 
commodities, each of said receiving means being in 
communication with the air intake end of at least one 
of said ports. 

6. Apparatus as de?ned in claim 5, wherein said 
transporting means is a hollow rotary cylinder and said 
surface is the peripheral surface of said cylinder, each 
of said receiving means constsituting an elongated ?ute 
which is parallel to the axis of said cylinder. 

7. Apparatus as de?ned in claim 1, wherein said 
transporting means is a hollow rotary cylinder having 
a peripheral surface adjacent to said path and an inter 
nal surface adjacent to said suction chamber, said ports 
extending between said surfaces and said peripheral 
surface having axially parallel ?utes for rod-shaped 
commodities, each of said ?utes communicating with 
the air intake end of at least one of said ports. 

8. Apparatus as de?ned in claim 1, wherein said 
transporting means is provided with a cylindrical pe 
ripheral surface which is adjacent to said path and said 
air intake ends of said ports are provided in said surface 
so that the commodities which are supplied to said first 
transfer station are attracted to said cylindrical surface 
during transport toward said second transfer station. 

9. Apparatus as de?ned in claim 1, wherein said 
transporting means comprises a hollow rotary cylinder 
and said device is a cylindrical core surrounded by said 
hollow cylinder and having a peripheral surface pro 
vided with an arcuate recess which constitutes said suc 

tion chamber. 
10. Apparatus as de?ned in claim 9, wherein the 

depth of said recess is less than the thickness of said 
hollow cylinder, as considered in the radial direction of 
said core. 

11. Apparatus as de?ned in claim 9, wherein said 
core has an axial bore communicating with said suction 
generating means and with the air discharge ends of 
said channels. 

12. Apparatus for transporting commodities, particu 
larly for transporting portions of and/or entire smokers’ 
products, comprising a conveyor for transporting com 
modities from a ?rst to a second transfer station, said 
conveyor including driven endless transporting means 
de?ning for the commodities and elongated path ex 
tending from said ?rst to said second station, said trans 
porting means being provided with suction ports having 
air intake ends which are adjacent to said path while 
moving from said ?rst to said second station so that a 
commodity which is located at said ?rst station is at 
tracted by at least one oncoming port and advances 

25 

35 

45 

55 

14 
therewith toward said second station, each of said ports 
further having an air discharge end, a device de?ning 
with said transporting means a suction chamber com 
municating with said air discharge ends of those suction 
ports which are adjacent to said path, said device being 
provided with at least one ?rst channel having an air 
intake end communicating with said chamber in the re 
gion of said ?rst station and an air discharge end and 
at least one additional channel having an air intake end 
which communicates with said suction chamber in the 
region of said second station and an air discharge end, 
and suction generating means connected with said air 
discharge ends of said channels; means for supplying 
commodities to said ?rst station; and means for receiv 
ing commodities at said second station. 

13. Apparatus as de?ned in claim 12, wherein the 
cross-sectional area of said suction chamber, as consid 
ered at right angles to the direction of air ?ow therein 
toward said air intake end of said second channel, is 
less than the minimum cross-sectional area of said sec 
ond channel. 

14. Apparatus for transporting commodites, particu 
larly for transporting portions of and/or entire smokers’ 
products, comprising a conveyor for transporting rod 
shaped commodities sideways from a ?rst to a second 
transfer station, said conveyor including driven endless 
transporting means de?ning for the commodities an 
elongated path extending from said first to said second 
station, said transporting means being provided with 
suction ports having air intake ends whicch are adja 
cent to said path while moving from said ?rst to said 
second station so that a commodity which is located at 
said ?rst station is attracted by at least one oncoming 
port and advances therewith toward said second sta 
tion, each of said ports further having an air discharge 
end, a device de?ning with said transporting means a 
suction chamber communicating with said air dis 
charge ends of those suction ports which are adjacent 
to said path, said device being provided with at least 
one channel having an air intake end communicating 
with said chamber in the region of said ?rst station and 
an air discharge end, and suction generating means 
connected with said air discharge end of said channel; 
means for supplying commodities to said ?rst station, 
including means for feeding rod-shaped articles length 
wise; and means for receiving commodities at said sec 
ond station, including at least one second conveyor ar~ 
ranged to move the rod-shaped articles sideways. 

15. Apparatus as de?ned in claim 14, wherein said air 
intake ends ‘of said ports communicate with flutes pro 
vided in said transporting means and arranged to re 
ceive rod-shaped commodities at said ?rst station 
whereby the ports communicating with the ?utes at 
said ?rst station attract the commodities entering such 
?utes to produce a braking action and to thus reduce 
the speed of lengthwise movement of commodities in 
the respective ?utes. 


