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ABSTRACT OF THE DISCLOSURE 
Apparatus for stacking cigarettes comprises a conveyor 

which advances cigarettes sideways, a suction head which 
removes long layers of cigarettes from the conveyor, a 
plunger cooperating with a subdividing device to remove 
long layers from the suction head, to break such layers 
without remainder into shorter layers, and to transfer 
shorter layers into the cells of an intermittently advancing 
conveyor wherein the shorter layers form stacks ready 
to be fed toward a packing machine. 

The present invention relates to a method and apparatus 
for treating rod-shaped articles, and more particularly 
to a method and apparatus for stacking cigarettes, filter 
cigarettes, cigars, cigarillos, cheroots, filter cigars and/or 
other rod-shaped articles preparatory to wrapping, pack 
ing or similar treatment. Still more particularly, the inven 
tion relates to a method and apparatus for assembling 
cigarettes or the like into batches, stacks or blocks which 
are ready for introduction into packs. 

In mass production of cigarettes or similar rod-shaped 
articles, the articles must be assembled or arrayed to form 
batches, stacks or blocks which are thereupon introduced 
into soft or hard packs. In accordance with presently pre 
vailing practice, cigarettes which issue from a cigarette 
machine or filter cigarette machine are stacked in so-called 
trays which are thereupon conveyed to a packing machine 
to have their contents transferred into a stationary hopper 
provided with suitable partitions to arrange the cigarettes 
in rows. The cigarettes are then withdrawn from the lower 
end of the hopper, always in such a way that a batch or 
stack is withdrawn in a single operation. This conven 
tional method of forming stacks exhibits two serious 
drawbacks, namely, (a) cigarettes must be stacked twice 
(first in the trays and thereupon in the hopper), and (b) 
the conveyor system for the trays occupies too much room 
and is very complicated, particularly if the trays are to be 
conveyed in a fully automatic way. Still further, repeated 
stacking and dumping of cigarettes invariably results in 
escape of tobacco particles from cigarette ends, and such 
repeated manipulation causes the cigarettes to remain in 
contact with atmospheric air for excessive periods of 
time. It was also found that the presently used hoppers 
which discharge stacks or blocks of cigarettes to the pack 
ing machine are prone to malfunction so that the number 
of rejects in cigarette packs is rather high. 

Accordingly, it is an important object of the present 
invention to provide a novel method of arranging ciga 
rettes or other rod-shaped articles in stacks or blocks 
which are ready for transfer into packs or other types of 
wrappers and according to which the articles may be 
asembled into stacks without necessitating a stacking in 
trays and/or dumping into hoppers. 
Another object of the invention is to provide a method 

of the just outlined characteristics according to which 
the articles may be assembled into stacks or blocks of any 
desired size or shape, for example into blocks of twenty, 
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2 
ten, twelve or eight articles, and according to which each 
iblock may contain two or more groups or strata of prop 
erly positioned articles. 
A further object of the invention is to provide a method 

of the above outlined character according to which a 
Series of randomly spaced articles coming from one or 
more cigarette machines, filter cigarette machines or other 
types of producing machines may be rapidly and accurate 
ly converted into stacks or blocks with little danger of 
losing tobacco particles during stacking and in such a way 
that the articles remain exposed for extremely short inter 
vals of time. - 
An additional object of the invention is to provide a 

method of assembling cigarettes or the like into stacks 
or blocks according to which such stacking may be carried 
out in a small area, by resorting to a relatively simple and 
compact apparatus, and in such a way that all of the 
articles are stacked in the same sequence in which they 
are being fed to the stacking or arraying station. 

Still another object of the invention is to provide a 
method of the above outlined characteristics according to 
which all of the articles which form a series of randomly 
spaced or distributed articles are invariably assembled 
into stacks or blocks without any remainder so that, by 
resorting to my method, the manufacturer knows that 
the stacking operation will be carried out without any 
loss, particularly if the articles are tested for integrity 
prior to stacking. 
A concomitant object of my instant invention is to pro 

vide a novel apparatus which may be used for carrying 
out the above method and to construct the apparatus in 
such a way that it may be rapidly and conveniently con 
verted for assembling of different types of stacks. 

Another object of the invention is to provide an ap 
paratus for stacking cigarettes or the like wherein the 
cigarettes are stacked only once, which may constitute a 
bridge between one or more producing machines and one 
or more consuming machines, which can be operated in 
such a manner that the output of one or more consuming 
1machines is changed in a fully automatic way when the 
output of one or more producing machines changes or 
vice versa, which is capable of feeding stacks to one or 
more consuming machines after the producing machines 
come to a halt, which can store the output of one or more 
producing machines if the consuming machines are idle, 
and which can treat the articles gently so that the number 
of rejects is reduced to a minimum. w 
A further object of the invention is to provide a stack 

ing apparatus which can be readily coupled with presently 
known producing and consuming machines for cigarettes, 
cigars or other rod shaped smokers' products. 
An additional object of the invention is to provide 

an apparatus which can transform a series of randomly 
spaced cigarettes or similar rod shaped articles into stacks 
wherein the articles form groups or strata which may but 
need not contain the same number of articles, wherein one 
group may be staggered with reference to the other group 
or groups to reduce the overall size of the stack and the 
quantity of Wrapping material needed, and wherein each 
of a large number of consecutive stacks contain the same 
number of articles in an accurately determined array. 
A further object of the invention is to provide a stacking 

apparatus which can form one, two, three or more stacks 
at a time. 

Briefly stated, one feature of my present invention re 
sides in the provision of a method of stacking cigarettes 
or similar rod-shaped articles. The method comprises the 
steps of moving a series of articles sideways along a pre 
determined path which is preferably located in a substan 
tially horizontal plane, consecutively moving equal num 
bers of articles from such path and into a preferably hori 
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zontal plane wherein the thus removed articles form suc 
cessive layers or larger groups and subdividing the layers 
seriatim into rows of smaller groups wherein the total 
number of articles equals the number of articles in the 
respective layer (i.e., the subdivision of layers into rows 
of smaller groups takes place without a remainder), and 
stacking predetermined numbers of smaller groups of each 
consecutively obtained row on top of an equal number 
of smaller groups of the preceding row to form stacks or 
blocks each of which contains at least two superimposed 
smaller groups. 

O 

During subdivision of a layer into a row of smaller - 
groups, the articles preferably move lengthwise and are 
simultaneously caused to move apart in fanwise fashion 
so that the formation of smaller groups is a result of a 
composite lengthwise and sidewise movement of articles. 
For stacking, the smaller groups of articles of each preced 
ing row are preferably moved sideways to provide room 
for deposition of the smaller groups of the next following 
row, and the thus obtained stacks are thereupon trans 
ported to a transfer station where the stacks are introduced 
into one or more packing machines or another consuming 
machine. The series of articles which are fed toward the 
layer-forming station may be supplied by one or more 
cigarette machines, filter cigarette machines, cigar ma 
chines or other types of producing machines. 

Each smaller group of any given row may contain the 
same number of articles or each such row may be comi 
posed of smaller groups which contain different numbers 
of articles. For example, a row may contain smaller groups 
in a-b-a or aa-bb-aa or aaa-bbb-aaa formation wherein a 
and b are whole numbers each of which is a multiple of 
one. If the smaller groups are disposed in aaa-bbb-aaa 
formation, and if each smaller group comprises cigarettes 
or filter cigarettes, the method of my invention may be 
resorted to in forming stacks or blocks of twenty ciga 
rettes each (such as are customary in the United States) 
and wherein a median smaller group of six cigarettes is 
disposed between two outer smaller groups of seven ciga 
rettes each. The median smaller group is preferably stag 
gered with reference to the outer smaller groups by a 
distance which approximates the radius of a cigarette, 
i.e., the cigarettes of the median smaller group extend 
partially into channels or recesses between the cigarettes 
of the adjoining outer smaller groups. 
The novel features which are considered as characteris 

tic of the invention are set forth in particular in the 
appended claims. The improved stacking apparatus itself, 
however, both as to its construction and the mode of 
operating the same, together with additional features and 
advantages thereof, will be best understood upon perusal 
of the following detailed description of certain specific 
embodiments with reference to the accompanying draw 
ings, in which: 

FIG. 1 is a diagram showing the steps of a first method 
which may be resorted to in assembling stacks of twenty 
rod-shaped articles which are disposed in three super 
imposed groups: 

FIG. 2 is a similar diagram and illustrates the steps of 
a modified method which may be resorted to in assembling 
stacks each of which is composed of two superimposed 
groups; 

FIG. 3 is a fragmentary top plan view of an apparatus 
which may be utilized for carrying out the method of 
FIG. 1, the consuming machine which receives stacks of 
articles for packing or other treatment having been omitted 
for the sake of clarity; 

FIG. 4 is a somewhat schematic side elevational view 
as seen in the direction of the arrow IV in FIG. 3; 

FIG. 5 is a view substantially as seen in the direction 
of arrows from the line V-V of FIG. 4; 

FIG. 6 is a top plan view of the structure shown in 
FIG. 5; 

FIG. 7 is a side elevational view of a conveyor which 
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4. 
is utilized to deliver stacks of articles to the consuming 
machine; 

FIG. 8 is an enlarged section substantially as seen in the 
direction of arrows from the line VIII-VIII of FIG. 7; 
and 
FIG. 9 is a fragmentary section substantially as seen 

in the direction of arrows from the line IX-X of 
FIG. 8. 

Referring to the drawings in detail, FIG. 1 illustrates 
the steps of a first method which may be resorted to in 
assembling stacks or blocks 27 of twenty cigarettes each 
in an array as is customary in the United States, i.e., two 
outer groups or strata each of which contains seven 
cigarettes are disposed at the opposite sides of a median 
or central group containing six cigarettes. In the initial 
step A, a series 99 of randomly spaced cigarettes 3 is 
advanced sideways on the upper stringer of a take-off 
conveyor belt 2 or the like toward a first arraying or 
condensing station where the consecutively arriving ciga 
rettes are caused to move rather close to each other (step 
B) and to form a condensed larger group or layer 100 
containing, for example, sixty parallel cigarettes. The 
layer 100 is then removed from the path defined by the 
belt 2 so that the remaining cigarettes 3 can advance 
toward the first arraying station (this station is located 
to the left of the series 99 shown at A) and may be as 
sembled to form the next condensed layer 100. In the 
step C, the layer 100 (which has been removed from the 
belt 2) is subdivided or broken up into a row containing 
a total of nine smaller groups or strata 102 whereby the 
combined number of cigarettes which form the nine groups 
102 equals the number of cigarettes in a condensed layer 
100. In other words, the Subdivision of condensed layers 
100 is carried out without a remainder. Of the nine groups 
27, the median three groups contain six cigarettes each, 
and the remaining six groups 102 contain seven cigarettes 
each. This formation of groups can be identified as 
aaa-bbb-aaa wherein a is a group of seven cigarettes and 
b is a group of six cigarettes. 
For example, and as disclosed in U.S. Patent No. 

3,190,459 to Kochalski et al., the conveyor belt 2 may 
deliver cigarettes 3 from the discharge station of one or 
more cigarette machines, filter cigarette machines or other 
producing machines which turn out rod-shaped articles, 
and the first arraying station accommodates a pneumatic 
or mechanical collector or layer former which can remove 
from the belt 2 sixty cigarettes at a time (or sixty ciga 
rettes one after the other) to thereby form condensed 
layers 100. Thus, while moving on the belt 2, the ciga 
rettes 3 advance sideways (substantially at right angles to 
their respective axes), and the collector thereupon moves 
consecutively assembled layers upwardly (again side 
ways) and sufficiently above the upper stringer of the belt 
2 to avoid interference with the foremost cigarettes of 
the loose series 99. Alternatively, and as also disclosed 
in the aforementioned patent to Kochalski et al., the col 
lector may operate in such a way that it arrests the ciga 
rettes of the series 99 while the freshly assembled con 
densed layer 100 is being moved out of the way. In each 
instance, the collector can convert a series 99 of randomly 
Spaced rod shaped articles 3 into a plurality of successive 
layers 100 wherein the articles are preferably parallel to 
and equidistant from each other. The cigarettes which 
form the series 99 may but need not be equidistant from 
each other; in fact, a very important feature of the afore 
mentioned collector or layer former is that it can convert 
consecutive sections of a series of randomly spaced ciga 
rettes or similar rod shaped articles into a plurality of 
identical layers each of which contains a predetermined 
number of cigarettes in predetermined position with 
reference to each other. 

During subdivision of a condensed layer 100 into a row 
containing nine groups 102, the cigarettes may move 
axially, i.e., transversely of the belt 2 as indicated by the 
arrows 101a, so as to be out of the way prior to sub 
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division of the next following layer 100. This is the step 
D of FIG. 1 and, in the next following step E, the ciga 
rettes forming the row of nine groups 102 are moved side 
ways, as indicated by the arrow 101, and through a dis 
tance corresponding to the combined width of three 
groups 102 of six cigarettes each. The manner in which 
the groups 102 are shifted sideways will be more readily 
understood from the description of FIGS. 3 to 9. 
The step E also includes transferring or depositing onto 

the six rearmost groups 102 six groups 102 which are 
obtained on subdivision of the next following condensed 
layer 100. The transfer is carried out in such a way that 
a group 102' which contains six cigarettes overlies or 
comes to rest on a group 102 which contains seven ciga 
rettes and that a group 102' which contains seven ciga 
rettes comes to rest on a group 102 which contains six 
cigarettes. In FIG. 1, the groups 102 and 102' are identi 
fied symbolically in part by shorter lines (indicating that 
such groups contain six cigarettes) and in part by longer 
lines (which indicate that such groups contain seven 
cigarettes each). Also, and merely for the sake of clarity, 
the lines indicating the groups 102 are heavier than the 
lines indicating the groups 102'. 

In the step F, the groups 102, 102' are simultaneously 
advanced in the direction of the arrow 101, again by a 
distance corresponding to the combined width of three 
adjoining groups 102 or 102 of six cigarettes each, and 
the next row of nine groups 102' is deposited onto six 
of the groups 102' in such a way that the three rearmost 
groups 102, the three groups 102 thereabove, and the 
three groups 102' above such groups 102 (i.e., above the 
three rearmost groups 102) already form three complete 
stacks or blocks 27 of twenty cigarettes each whereby 
the cigarettes of each stack 27 are arrayed in the exact 
manner as desired in a cigarette pack. The groups 102' are 
indicated by broken lines, and the groups 202 which are 
obtained on subdivision of a fourth layer 100 are indicated 
by dotted lines (step G). In the step H, the foremost six 
of nine groups 202 (again shown by heavy solid lines) 
are placed on top of the last six groups 202. 
The same procedure is repeated again and again so 

that the transfer of each row of nine groups of properly 
arranged cigarettes results in the formation of three stacks 
or blocks 27. Such stacks are then transferred into one 
or more packing machines to be introduced into soft or 
hard packs. 

FIG. 2 illustrates the steps of a modified method. In 
the step A, a series 99a of randomly spaced cigarettes 3 
is conveyed sideways as indicated by the arrow 101b. In 
the step B, the foremost cigarettes of the series 99a are 
assembled into layers 104 each of which contains forty 
eight cigarettes 3. The step C comprises subdividing or 
breaking up a layer 104 into a row of eight groups 106 
each of which contains six cigarettes. The row of eight 
groups 106 is then advanced in the axial direction of the 
cigarettes (arrows 101a) as shown in the step D, and 
the step E comprises shifting the row of cigarette groups 
106 sideways (arrow 101) and thereupon moving the 
next row of eight groups 106" into the Zone previously 
occupied by the groups 106. In this way, the rearmost 
four groups 106 are overlapped by the foremost four 
groups 106 to form therewith four stacks or blocks 108 
which are ready for transfer into a packing machine, not 
shown. The step F comprises shifting the groups 106, 106 
by a distance corresponding to the combined width of 
four groups 106 or 106, and moving into the Zone pre 
viously occupied by the groups 106’ eight additional 
groups 106" so that the foremost four groups 106" over 
lap the rearmost four groups 106' whereby the overlapping 
and overlapped groups 106', 106' together form four 
additional blocks or stacks 108. The same procedure is 
then repeated again and again so that each shifting of the 
preceding rows of groups and each transfer of the next 
following row of groups results in the formation of four 
stacks or blocks 108. 
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6 
Each block 108 comprises two superimposed groups 

but the cigarettes of the upper group are not staggered 
with reference to the cigarettes of the lower group. 

It is clear that the method of FIG. 1 or 2 may be 
modified in a number of ways without departing from 
the spirit of my invention. For example, each row of 
groups may contain groups in the formation a-b-a-, aa 
bb-aa, nXb wherein a, b and n are whole numbers each 
of which is a whole multiple of one. Referring again to 
FIG. 2, it is obvious that each layer 104 may contain, for 
example, thirty-six cigarettes and may be subdivided into 
a row of six groups each of which contains six cigarettes. 
Such rows of groups are then shifted by distances corre 
sponding to the combined width of three groups so that 
each such shifting and subsequent transfer of a fresh row 
will result in the formation of three stacks or blocks of 
twelve cigarettes each. 

If each row contains groups in the formation aa-bb-aa, 
such rows will be shifted by distances corresponding to 
the width of two groups b, and each such shifting, com 
bined with the transfer of a fresh row, will result in the 
formation of two stacks or blocks which will contain 
twenty cigarettes each if a=7 and b=6 and if three con 
secutive rows of groups aa-bb-aa are caused to partially 
overlap each other. The situation is analogous if the rows 
contain groups in the formation a-b-a with the exception 
that each step will result in the formation of a single 
stack or block. 
An apparatus which may be used for carrying out the 

method of FIG. 1 is shown in FIGS. 3 to 9. FIG. 3 shows 
an endless take-off conveyor belt 2 whose upper stringer 
advances a series of randomly spaced rod-shaped articles 
3 sideways and receives such articles from one or more 
producing machines PM. For example, the producing ma 
chine PM shown in FIG. 3 may constitute a single cigar 
ette machine or a battery of two or more cigarette ma 
chines or filter cigarette machines. In the following de 
scription, the articles 3 will be called cigarettes or filter 
cigarettes. 
The path defined by the upper stringer of the belt 2 is 

preferably located in a horizontal or nearly horizontal 
plane, and this plane is located below a collector or layer 
former 1 which may constitute a suction head and serves 
to convert the series of rod-shaped articles into layers 100 
each of which contains sixty cigarettes 3. The suction head 
1 has its underside provided with sixty parallel equi 
distant pockets or holders 6, see FIG. 4, each of which 
can accommodate a single cigarette at a time. The means 
which is embodied in and combined with the suction head 
1 for lifting consecutive cigarettes 3 from the belt 2 and 
into consecutive holders or pockets 6 is fully disclosed in 
the aforementioned patent to Kochalski et al. It suffices to 
say here that the collector or suction head 1 begins to 
collect the cigarettes at its forward end (i.e., at the lower 
end as the parts appear in FIG. 3) and fills its holders 6 
seriatim to form a layer 100 of sixty parallel, closely 
adjacent, equidistant cigarettes 3. 
The freshly assembled layer 100 is then ready for trans 

fer onto a subdividing device 4 which serves to break up 
or subdivide the layer 100 into a row of groups 102 in 
the formation aaa-bbb-aaa as described in connection with 
FIG. 1. This subdividing device 4 resembles a flat plate 
like carriage whose upper side is provided with elongated 
grooves 5. Each such groove 5 has a first or front portion 
Sa which is nearer to the suction head 1 and a second or 
rear portion 5b which is nearer to a second conveyor or 
receiving means 8 serving to transport or shift the groups 
102 sideways (arrow 101). The first portions 5a of the 
grooves 5 are distributed in the same way as and register 
with the holders 6 at the underside of the suction head 1. 
The second portions 5b of the grooves 5 diverge or spread 
out fanwise and form nine distinct groups which are 
separated from each other by wedgelike spacers 7. The 
width of the grooves 5 may diminish in a direction toward 
the second conveyor 8, i.e., the width of the first portions 
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5a and of the holders 6 may exceed the diameter of a 
cigarette 3, but the width of each portion 5b may equal 
or at least approximate the diameter of a cigarette. It is 
clear that, when the freshly formed layer 100 of cigarettes 
3 is ejected from the holders 6 and is caused to slide first 
in the groove portions. 5a and thereupon in the groove 
portions 5b, the layer 100 will be broken up or sub 
divided into nine groups 102 the median three of which 
will contain six cigarettes each and the remaining six of 
which will contain seven cigarettes each. Thus, the dis 
tribution of the second groove portions 5b is the same as 
that of a row of groups 102. 

In addition to serving as a means for subdividing layers 
100 into rows of groups 102, the carriage 4 also serves as 
a means for assisting in transfer of groups 102 into the 
U-shaped receptacles or cages 15 of the second conveyor 
8. This carriage 4 is reciprocable by a suitable motor 10 
which includes a fluid-operated (preferably pneumatic) 
cylinder and piston unit 10a having a reciprocable piston 
10b which is coupled to the carriage by a simple mechani 
cal motion transmitting device including a bell crank 
lever 12 and a piston rod 11 attached to the piston 10b. 
The lever 12 is fulcrumed at 12a and its longer arm 
carries a pin 12b which extends into an elongated slot 
4a provided at the underside of the carriage. The latter is 
guided by horizontal rails or ways 9. The two end posi 
tions of the carriage 4 are respectively indicated by solid 
and by phantom lines (as at 4''). FIG. 4 shows that the 
second portions 5b of the grooves on the carriage 4 are 
located at a level slightly above the median group of 
cigarettes in the cages 15 of the second conveyor 8 so 
that the third group of cigarettes may be readily trans 
ferred into such cages 15 which are held in registry with 
the groups of groove portions 5b. In other words, the 
two lower groups of cigarettes in each cage 15 must de 
scend from a higher level to a lower level, but the third 
or uppermost group of each stack or block 27 may be 
transferred into the registering cage 15 without any drop 
or with a minimal descent. 
The means for transferring layers 100 of cigarettes 

3 from the holders 6 into the grooves 5 and thereupon 
into the registering cages 15 comprises a first ejector in the 
form of a flat plunger 13 which is reciprocable in direc 
tion indicated by a double-headed arrow 13a and has a 
smooth front end face 14 which comes into abutment with 
the right-hand end faces of cigarettes which form a layer 
100. A stationary stop bar 16 extends along the rear open 
sides of the cages 15 to prevent excessive shifting of 
cigarettes during transfer from the holders 6, over the 
carriage 4, and into the cages 15. 
The operation of the motor 10 is synchronized with the 

operation of the suction head 1 and/or plunger 13 in such 
a way that the carriage 4 is shifted to the phantom-line 
position 4' while the row of groups 102 travels through 
the groove portions 5b and into the registering cages 15. 
The second conveyor 8 comprises an endless train of 

U-shaped cages 15 and is trained over two sprockets 17 
and 18 shown in FIGS. 5 and 6. FIG. 5 illustrates that the 
cages 15 are secured to the links of an endless chain a 
and are equidistant from each other. Each of these cages 
has a flat bottom wall 15a, an open front side which is 
adjacent to the carriage 4, an open rear side which is 
located opposite the front side and is adjacent to the stop 
bar 16, and an open top which may be temporarily closed 
by a cover 20. The covers 20 are carried by a further con 
veyor 19 which is trained around a pair of sprockets 21, 
22 and whose stringers are guided by arcuate deflectors 
23, 24. The covers 20 are arranged to close the open tops 
of such (filled) cages 15 which travel in an arcuate path 
along the right-hand end turn of the conveyor 8, namely, 
in an arcuate path defined by the sprocket 18, see FIG. 5. 
The conveyor 19 is not driven because it can be moved in 
stepwise fashion in response to intermittent movements of 
the conveyor 8. Motion is transmitted to the conveyor 9 
by such covers 20 which are in temporary engagement 
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8 
with the corresponding cages 15. During travel around 
the right-hand end turn of the conveyor 8, the open tops 
of the cages 15 face outwardly, i.e., toward the concave 
side of the deflector 23. The arcuate inner run 19a of the 
conveyor 19 surrounds the end turn of the conveyor 8. 
The apparatus of my invention further comprises an 

other conveyor 25 (hereinafter called third conveyor) 
which includes an endless train of containers or boxes 26, 
each adapted to accommodate a fully assembled block or 
stack 27. Each box 26 has two open sides which are 
located opposite each other. The front open side of each 
box 26 may be moved into registry with the rear open 
side of a filled cage 15, and such registry will take place 
at a first transfer station I which accommodates a sec 
ond ejector or ram 44 serving as a means for automatically 
transferring a stack 27 from a filled cage 15 into an 
empty box 26. The ram 44 is caused to enter through 
the open front side of a cage 15 and to shift the stack 
27 through the open rear side of the cage, through the 
open front side of the registering box 26, and into the 
interior of such box. The endless trains of cages 15 and 
boxes 26 cross each other at the transfer station I. 

In the illustrated embodiment of my apparatus, the 
orientation of cages 15 on the conveyor 8 is different 
from the distribution of boxes 26 on the conveyor 25. 
This is due to the fact that the two conveyors cross each 
other at the transfer station I. While the groups of 
cigarettes which are transferred into the cages 15 are 
parallel to the stringers of the conveyor 8, the groups of 
cigarettes in the blocks 27 contained in the boxes 26 are 
normal to the stringers of the conveyor 25. The dimen 
sions of the spaces defined by the cages 15 are identical 
or nearly identical with the dimensions of spaces in the 
boxes 26. The drive for the conveyors 8 and 25 is con 
structed in such a way that a filled cage 15 which reaches 
the transfer station I remains in registry with the cor 
responding box 26 for a certain interval of time such as 
is required by the ram 44 to effect transfer of a stack 27. 
The function of the third conveyor 25 is to deliver 

Stacks 27 from the first transfer station I to a second 
transfer station II which accommodates one or more 
packing machines or other types of consuming or process 
ing machines CM, see FIG. 7. During such travel, the 
Stacks 27 are located in filled boxes 26 which travel with 
a stringer 25a of variable length. The stringer 25a serves 
as a magazine and may accommodate a greater or lesser 
number of filled boxes 26, depending on variations in the 
output of the producing machine PM and/or the con 
Suming machine CM. The conveyor 25 comprises an end 
less link chain which carries the boxes 26 and is trained 
around a series of fixed and movable rotary guide mem 
bers or sprockets. The upper stringer 25a extends be 
tween two fixed sprockets 62, 49 and is additionally 
trained around three intermediate fixed sprockets 28 and 
around three movable sprockets 29 supported by a bar 
like horizontal holder 30. FIG. 7 shows that the stringer 
25a travels in a meandering path and that the length of 
this stringer may vary in dependency on the momentary 
position of the holder 30 and movable sprockets 29. The 
Sprocket 49 is rotated by a separate drive, which will be 
described in connection with FIGS. 8 and 9, always in 
dependency on the output of the consuming machine 
CM. The Sprocket 62 is mounted on a horizontal shaft 
61 and is rotated by the drive for the second conveyor 8 
so that its rotation is a function of the output of the pro 
ducing machine PM. The stringer 25a is maintained under 
tension by biasing means shown in FIG. 7 as including 
two helical springs 31 which are secured to the holder 
30 and to the floor or to a fixed part of the machine frame. 
These springs 31 tend to maintain the holder 30 and the 
movable sprocket 29 in the lower end positions 30, 29. 
Means may be provided to prevent tilting of the holder 30 
So that the V-shaped portions of the stringer 25a which 
surround the movable sprockets 29 are always of identical 
shape. However, the springs 31 normally suffice to keep 
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the holder 30 against tilting. FIG. 7 shows the holder 30 
in a median position whereby the stringer 25a stores an 
average number of filled boxes 26. The capacity of the 
magazine composed of the stringer 25a is reduced to a 
minimum when the holder 30 assumes the upper end 
position 30'. When the number of filled boxes 26 is re 
duced to a minimum (i.e., when the length of the stringer 
25a is reduced to a minimum), the requirements of the 
consuming machine CM exceed the output of the pro 
ducing machine PM, or the machine PM is idle. On the 
other hand, when the length of the stringer 25a increases, 
the number of filled boxes 26 also increases and this sig 
nifies that the consuming machine CM is idle or that it 
cannot process the entire output of the producing 
machine PM. 
The common drive for the conveyor 8, for the sprocket 

62 at the upstream end of the stringer 25a, and for the 
fourth conveyor 19 (by way of the conveyor 8) includes 
an electric motor 32 which is shown in FIGS. 5 and 6, 
and a first transmission which is driven by the output 
shaft 32a of the motor 32. This transmission includes a 
large bevel gear 33 secured to the output shaft 32a of the 
motor 32, a smaller bevel gear 34 which meshes with the 
bevel gear 33, a worm 35 which is coaxially secured to the 
bevel gear 34, and a star-shaped worm wheel 36 co 
axially secured to the sprocket 18 of the second conveyor 
8. A second transmission receives motion from the shaft 
40 of the worm wheel 36 and serves to drive the sprocket 
62 at the upstream end of the stringer 25a. The second 
transmission comprises two sprockets 37, 38 which are 
respectively mounted on shafts 40, 61 and an endless chain 
39 which is trained around the sprockets 37, 38. 
The shaft of the worm 35 further serves to drive a 

motion transmitting device 43 (shown in FIGS. 5 and 6) 
which reciprocates the second ejector or ram 44. As men 
tioned before, the ram 44 is mounted at the transfer 
station I and its function is to transfer stacks or blocks 
27 from filled cages 15 into empty boxes 26. The motion 
transmitting device 43 includes a first spur gear 41 which 
is fixed to the worm 35, a second spur gear 42 which 
meshes with the gear 41 and drives a disk 42a, and a 
linkage 42c which is coupled to the ram 44 and is con 
nected to the disk 42a by an eccentric pin 42b. While 
it is possible to provide a separate drive for the ram 44, 
the motion transmitting device 43 has been found to be 
very practical because its operation can be readily syn 
chronized with operation of the drive for the conveyor 8. 
Also, the drive including the worm 35 is closely adjacent 
to the transfer station I so that the device 43 must transfer 
motion through a relatively short distance. 
The control means for operating the drive for the sec 

ond conveyor 8 and for the sprocket 62 at the upstream 
end of the stringer 25a of the third conveyor 25 com 
prises two control units 45, 46 and 47, 48. The control 
unit 45, 46 is shown in FIG. 3 and serves to start the 
motor 32 at predetermined intervals depending on the 
position of the plunger 13. This first control unit com 
prises a starter switch 45 which is connected in the circuit 
of the motor 32 and is adjacent to the second conveyor 8, 
and a trip 46 which is attached to and moves with the 
plunger 13. When the plunger 13 completes a working or 
forward stroke, i.e., when a freshly formed row of groups 
102, 102', etc. is transferred into the registering cages 15, 
the trip 46 closes the switch 45 to thereby temporarily 
complete the circuit of the motor 32. The plunger 13 is 
then free to perform a return stroke and to disengage 
the trip 46 from the starter switch 45 without causing 
a stoppage of the motor 32 because the circuit of the motor 
remains completed by the second control unit 47, 48 
shown in FIGS. 5 and 6. This second control unit com 
prises a stationary control switch 47 whose movable con 
tact 47a extends into the path of a rotary control element 
here shown as a cam 48 mounted on the output shaft 32a 
so as to share all angular movements of the large bevel 
gear 33. In the angular position which is shown in FIG. 
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6, the control cam 48 allows the switch 47 to open. How 
ever, when the circuit of the motor 32 is temporarily 
completed by the starter switch 45 (which is connected 
in parallel with the switch 47), the angular position of 
the cam 48 changes and this cam then closes the switch 
47 for a full revolution of the output shaft 32a and bevel 
gear 33. In other words, each closing of the starter switch 
45 results in rotation of the output shaft 32a and bevel 
gear 33 through one complete revolution, whereupon 
the motor 32 comes to a halt because the switches 45, 
47 are open. The ratio between the bevel gear 33 and 
bevel gear 34 is three-to-one so that the worm 35 com 
pletes three full revolutions in response to a single revolu 
tion of the output shaft 32a. Such three revolutions suffice 
to advance the train of cages 15 by a distance correspond 
ing to the combined width of three cages because the ap 
paratus of FIGS. 3-9 is used for carrying out the method 
which was described in connection with FIG. 1. 
As stated before, the sprocket 49 at the downstream 

end of the upper stringer 25a of the third conveyor 25 is 
rotated by a second drive which is shown in FIGS. 7, 8 
and 9. This second drive rotates the sprocket 49 at a rate 
which depends on the output of the consuming machine 
CM. A driver gear 70 which forms part of the second 
drive meshes with a driven spur gear 69 mounted on a 
horizontal shaft 71. The spur gear 69 is rigidly connected 
to or integral with the sprocket 49. The gear 70 rotates at 
a rate which corresponds to the output of the machine CM; 
therefore, the rotational speed of the sprocket 49 also 
reflects the output of this machine. The sprocket 49 com 
prises a series of radial motion transmitting lugs 50 which 
are reciprocable in radial slots 51 and are provided with 
pins 72 for roller followers 52 which extend into an 
endless cam groove 53 provided in one end face of a 
stationary cam 54. The configuration of the cam groove 
53 is such that the motion transmitting lugs 50 are either 
retracted into or expelled from the respective slots 51, 
depending on the angular position of the respective lugs 
50. The cam 54 is preferably eccentric with reference to 
the sprocket 49. Such lugs 50 which extend radially out 
Wardly and beyond the respective slots 51 engage the links 
of the third conveyor 25 and thereby advance the down 
stream end of the stringer 25a so that the filled boxes 26 
enter Seriatim the second transfer station II to be relieved 
of their contents (stacks 27) by a third ejector 80 which 
forms part of the evacuating unit of the consuming 
machine CM. 
The apparatus of my invention further comprises regu 

lating means for automatically changing the output of the 
machine PM or CM in dependency on changes in the 
length of the stringer 25a of the third conveyor 25. Such 
regulating means includes the aforementioned holder 30, 
the springs 31, the movable guide members or sprockets 
29 which are rotatably supported by the holder 30, an 
actuating member or trip 55 which is mounted on the 
holder 30, and four speed controlling switches 56, 57, 58, 
59 which may be actuated by the trip 55. The switch 56 
is connected in the circuit of the drive for the consuming 
machine CM and serves to reduce the speed of this 
machine when the length of the stringer 25a decreases, 
i.e., when the holder 30 leaves the median position of FIG. 
7 and moves toward but short of the upper end position 
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30." The switch 58 will arrest the drive for the consuming 
machine CM when the holder 30 reaches the upper end 
position 30', i.e., when the length of the stringer 25a is 
reduced to a minimum which indicates that the producing 
machine PM is idle or operates at an abnormally low 
Speed. The switch 57 can reduce the speed of the produc 
ing machine PM when the holder 30 moves toward the 
lower end position 30'. Finally, the switch 59 will arrest 
the drive for the producing machine PM or the motor 32 
when the holder 30 reaches the lower end position 30 
which indicates that the consuming machine CM is idle or 
operates at an abnormally low speed. When the holder 30 
assumes the median position which is shown in FIG. 7 by 
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solid lines, the two machines CM, PM operate at normal 
maximum speed so that the requirements of the machine 
CM are met or substantially met by the output of the 
producing machine PM, i.e., the length of the stringer 
25a then remains substantially unchanged. All of the four 
speed controlling switches 56-59 are open when the trip 
55 is located in a zone somewhere between the two median 
switches 56, 57. The operative connection between each 
of the switches 56-59 and the respective machine pref 
erably comprises a suitable time lag relay, not shown. 
The second or lower stringer 25b of the third con 

veyor 25 comprises a loop 60 which is located imme 
diately downstream of the stringer 25a (namely, imme 
diately downstream of the second transfer station II 
which accommodates the ejector 80). The purpose of the 
loop 60 is to accommodate a surplus of empty boxes 26 
when the rate at which filled boxes are evacuated at the 
station II exceeds the rate at which empty boxes are filled 
at the station I. The size of the loop 60 will decrease when 
the consuming machine CM is idle while the producing 
machine PM continues to turn out cigarettes, i.e., while 
the plunger 13 continues to transfer rows of groups 102 
into the cages 15 of the second conveyor 8 and the ejector 
or ram 44 continues to transfer stacks 27 into the boxes 26. 
The remainder of the second stringer 25b should re 

main taut to make sure that it can supply empty boxes 26 
to the transfer station I at the top of the sprocket 62. This 
is achieved by training the stringer 25b about two fixed 
guide members or sprockets 63, 64 and around a tension 
ing device 67 which is located upstream of the Sprocket 
64 and immediately downstream of the loop 60. The ten 
sioning device 67 includes a sprocket 65 which insures 
that the stringer 25b is properly trained around the 
sprockets 63, 64 regardless of the size of the loop 60. 
The shaft 66 of the sprocket 65 is engaged by two brake 
shoes 67a, 67b which are connected to a linkage 67c and 
are biased by a spring 68. The bias of the Spring 68 is 
selected in such a way that it allows the stringer 25b to 
advance in response to rotation of the sprocket 62 (trans 
mission 37-39) but the brake shoes 67a, 67b invariably 
prevent uncontrolled shifting of the stringer 25b, for exam 
ple in response to changes in the weight of empty boxes 26. 
The operation of the apparatus shown in FIGS. 3 to 9 

is as follows: 
The cigarettes 3 which are turned out by the producing 

machine PM are delivered onto the upper stringer of the 
conveyor belt 2 and advance sideways to form a series 99 
of loose rod shaped articles. The Suction head it accumul 
lates the cigarettes seriatim into layers 100 each of which 
contains sixty cigarettes, and such cigarettes are then 
closely adjacent to and equidistant from each other be 
cause they are held by suction in the holders or pockets 6 
at the underside of the suction head 1. In the next step, i.e., 
when it has accumulated a full layer 100, the suction head 
1 is moved from a lower end position (close to the path 
of cigarettes 3 on the belt 2) to an upper end position in 
which the freshly assembled layer 100 is located in a pre 
determined horizontal plane, namely, in the plane of the 
plunger 13 and grooves 5 on the carriage 4. When in 
such upper end position, the suction head 1 produces a 
signal which causes the motor 10 to move the first portions 
5a of the grooves 5 below the layer 100 in the holders 6 
so that each first portion 5a registers with one of the 
holders. Such movement of the carriage 4 (or the 
movement of the suction head to its upper end 
position) produces a signal which causes the plunger 
13 to perform a working stroke (in a direction to the left, 
as viewed in FIG. 3 or 4) and the end face 14 is caused 
to strip the layer 100 off the underside of the suction head 
1 whereby the cigarettes which form the layer 100 slide 
in the grooves 5 and are automatically subdivided into 
nine groups 102 including three median groups of six ciga 
rettes each and six groups of seven cigarettes each. The 
suction head 1 then sends to the motor 10 a delay impulse 
which reverses the movement of the piston 10b so that 
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12 
the carriage 4 is caused to advance to the phantom-line 
position 4 of FIG. 3 and places the discharge ends of 
groove portions 5b in close proximity to the registering 
cages 15 of the second conveyor 8. During shifting of the 
carriage 4 to the end position 4, the carriage and the 
plunger 13 may travel at the same speed while the ciga 
rettes rest in the groove portions 5b. The carriage 4 then 
remains for a while in the end position 4' but the plunger 
13 continues to move toward the conveyor 8 so that its 
end face 14 transfers the row of groups 102 into the cages 
15 whereby such groups come to rest on the bottom walls 
15a of the respective cages. The forward end faces of the 
cigarettes come into abutment with the stop bar 16 when 
the plunger 13 reaches the end of its working stroke. The 
trip 46 then closes the starter switch 45 so that the circuit 
of the motor 32 is completed and the output shaft 32a 
completes a full revolution to rotate the bevel gear 34 and 
the worm 35 through three complete revolutions. Such 
three complete revolutions of the worm 35 suffice to ad 
vance the conveyor 8 by a distance corresponding to the 
combined width of three cages 15. The transmission 37-39 
drives the third conveyor 25 through a distance corre 
sponding to the combined width of three boxes 26. The 
cages 15 and boxes 26 move intermittently so that a rota 
tion of the bevel gear 33 through a full revolution corre 
sponds to three intermittent advances of the cages 15 and 
boxes 26. This will be readily understood by looking at 
the configuration of the helix on the worm 35. This helix 
comprises inclined portions which alternate with straight 
portions located in a plane which is normal to the worm 
axis so that, when the teeth of the wheel 36 are engaged 
by such straight portions of the helix, the conveyors 8 and 
25 remain idle. The intervals during which the conveyors 
8 and 25 remain idle (while the bevel gear 33 rotates) 
suffice to allow for transfer of stacks 27 from a filled cage 
15 which is held at the transfer station I into the registering 
box 26 of the conveyor 25. The Tam 44 is reciprocated in 
synchronism with operation of the drive for the conveyor 8 
and automatically performs a working stroke when the 
conveyors 8 and 25 come to a standstill (while the output 
shaft 32a continues to rotate). 

It will be seen that each movement of the suction head 
1 to and from its lower end position corresponds to move 
ment of the carriage 4 to and from the solid-line position 
of FIG. 3, to a three-stage movement of conveyors 8, 
25, and to three working strokes of the ram 44. 
When the apparatus is started, all of the cages 15 and 

boxes 26 are empty. Thus, when the plunger 13 is caused 
to perform a first working stroke to break up a first layer 
100 into a row of nine groups 102, such nine groups 
enter separate cages 15 and come to rest on the bottom 
walls 15a. The drive which includes the motor 32 then 
advances the conveyor 8 and the sprocket 62 of the con 
veyor 25 by a distance corresponding to the combined 
width of three cages 15 so that, when the plunger 13 trans 
fers the next row of groups (102, see FIG. 1), the three 
foremost partially filled cages 15 will be moved out of 
registry with the grooves 5 on the carriage 4 but the 
remaining six partially filled cages will receive groups 
102 which come to rest on top of the corresponding 
groups 102 whereby the superimposed groups 102 are 
automatically staggered sideways by a distance correspond 
ing 'Substantially to the radius of a cigarette 3. This will be 
readily understood because the cigarettes are round and, 
therefore, the superimposed groups 102 of cigarettes 3 
will automatically roll and come to rest in the recesses 
or grooves between the upper halves of cigarettes which 
form the lower groups 102. The groups 102 must de 
scend a smaller distance than the groups 102, and the 
next-following groups 102' descend a still smaller dis 
tance. Five cigarettes of each superimposed group 102' 
come to rest in the grooves between the upper halves of 
cigarettes which form the groups 102, i.e., each cigarette 
of the uppermost group 102' in a complete stack 27 is 
accurately aligned with a cigarette of the lowermost group 
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102 in the same stack. The first three stacks 27 will be 
formed when the conveyor 8 is moved for a second 
time, namely, in response to second rotation of the out 
put shaft 32a, and subsequent to transfer of the third row 
of groups 102'. 
The first six cages 15 remain partially filled (see FIG. 1, 

step F) and, therefore, their contents must be discarded 
prior to entry into the consuming machine CM. Alter 
natively, the first six cigarette packs which are turned out 
by the machine CM will be discarded if the first six cages 
15 are not evacuated prior to transfer of their contents 
into the boxes 26. However, each cage 15 from the sixth 
cage on will receive a full stack 27 and will deliver such 
stack to the first station I for transfer into the registering 
box 26 and for delivery to the second station II where the 
ejector 80 transfers the stacks 27 into soft or hard packs. 
It will be seen that the first three cages 15 will contain 
a group 102 and a group 102' each, and that each fol 
lowing cage 15 will contain a complete stack including 
a group 102, a group 102 and a group 102'. 
The ejector 80 removes the stacks 27 from consecutive 

boxes 26 at a rate depending on the output of the con 
suming machine, i.e., independently of the rate at which 
the stacks 27 are transferred at the station I and inde 
pendently of the output of the producing machine PM. 
However, the output of the consuming machine CM is 
normally adjusted in such a way that it corresponds to the 
output of the producing machine PM so that the upper 
stringer 25a of the third conveyor 25 normally assumes 
the position which is shown in FIG. 7 whereby the holder 
30 maintains the trip 55 in a Zone between the speed 
controlling switches 56, 57. In other words, the stringer 
25a normally constitutes a magazine which contains an 
average surplus or reserve of filled boxes 26. 

If the output of one of the machines PM, CM changes 
for whatever reason, for example, if the machine CM 
or PM is brought to a 'standstill, the length of the stringer 
25a will reflect such change in output and the trip 55 will 
actuate the switches 56-59 in a predetermined sequence. 
Such changes in the length of the stringer 25a will de 
velop if the rate at which the sprocket 62 is driven by the 
motor 32 is different from the rate at which the sprocket 
49 is driven by the gear 70. When the consuming ma 
chine CM is idle but the machine PM continues to turn 
out cigarettes 3, the sprocket 62 continues to deliver empty 
boxes 26 from the lower stringer 25b to the first transfer 
station. I whereby the length of the loop 60 decreases but 
the length of the stringer 25a increases, i.e., the holder 30 
moves toward the lower end position 30'. When the trip 
55 engages the switch 57, the latter reduces the speed 
of the producing machine so that this machine turns out 
a lesser number of cigarettes 3, but the motor 32 con 
tinues to drive the sprocket 62 at intervals which depend 
on the reduced output of the machine PM. The length of 
the stringer 25a continues to increase and, when the holder 
30 reaches the lower end position 30, its trip 55 engages 
the switch 59 to thereby arrest the drive for the machine 
PM so that the length of the stringer 25a then remains 
unchanged until the operator decides to start the con 
suming machine CM. 
On the other hand, if the producing machine PM is 

idle or operates at less than full speed but the consuming 
machine CM continues to operate full speed or at a speed 
at which the machine CM consumes more than the 
momentary output of the machine PM, the length of the 
stringer 25a will decrease simultaneously with an increase 
in the length of the loop 60. While moving toward its 
upper end position 30', the holder 30 causes the trip 55 
to actuate the switch 56 which reduces the speed of the 
consuming machine CM. If the latter machine still con 
sumes more than the output of the machine PM, the 
length of the stringer 25a decreases again and the trip 55 
ultimately actuates the switch 58 which arrests the drive 
for the machine CM. The length of the stringer 25a then 
remains unchanged until the operator decides to start the 
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14 
machine PM which turns out cigarettes and brings about 
renewed filling of boxes 26. 
An important advantage of the stringer 25a is that it 

allows for independent operation of the machine CM 
while the machine PM is idle or vice versa. Also, this 
stringer 25a can build up a sufficient supply of spare 
stacks 27 to allow for operation of one machine at less 
than full capacity while the other machine continues to 
operate at normal speed. 
The Switches 56, 57 serve to increase the length of the 

interval during which the machine CM can operate while 
the machine PM is idle or vice versa. This will be readly 
understood from the preceding description since the out 
put of the machine CM or PM is first reduced before 
the corresponding machine is brought to a complete halt. 
The arrangement may be such that the consuming ma 
chine CM may be caused to operate at a higher speed 
when the trip 55 engages the switch 57, i.e., when the 
output of the producing machine OM is reduced, and that 
the switch 56 may cause the machine PM to operate at a 
higher speed at the time when the output of the machine 
CM is reduced. The switches 58, 59 will be actuated only 
when the supply of surplus stacks 27 on the stringer 25a 
is reduced or increased beyond desirable limits. 
The apparatus of FIGS. 3-9 may be readily converted 

to produce groups in aa-bb-aa or a-b-a formation. The 
suction head 1 is then replaced with a suction head hav 
ing forty or twenty holders 6 and the drive for the con 
veyors 8, 25 is adjusted so that these conveyors respec 
tively advance by distances corresponding to the width of 
two cages 15 and boxes 26. Of course, the same holds true 
if the apparatus is to be converted to assemble rows of 
groups in aaaa-bbbb-aaaa or aaaaa-bbbbb-aaaaa etc. for 
mation. Also, the apparatus of FIGS. 3-9 may be used 
for assembling rows of groups wherein each group con 
tains seven cigarettes. Each stack will then contain twenty 
one cigarettes. 
The apparatus for carrying out the method of FIG. 2 

is analogous to the apparatus of FIGS. 3-9. If the method 
of FIG. 2 is used for assembling stacks of twenty ciga 
rettes each, each of the groups 106 will contain ten 
cigarettes. 
The conveyor 25 replaces the customary trays which 

are used in conventional production lines for conveying 
cigarettes from cigarette machines to packing machines. 
The cigarettes are stacked only once, namely, during 
transfer into the cages 15 so that the likelihood of losing 
tobacco particles at the ends is very remote. The con 
veyor 25 also insures that the packing machine receives 
stacks 27 in the same sequence in which the stacks are 
being assembled. 
The cells 15 of the conveyor 8 may be replaced with 

cells having closed tops. The fourth conveyor 19 is then 
dispensed with. It is further obvious that the conveyor 19 
may be provided with a separate drive. 

If the transfer station I is adjacent to the upper stringer 
of the conveyor 8, the position of the boxes 26 with refer 
ence to the chain of the conveyor 25 may be the same 
as the position of cages 15 with reference to the chain 
8a of the conveyor 8. In such apparatus, the distribution 
of cages 15 equals the distribution of boxes 26. 
The provision of switches 56-59 is of considerable im 

portance because the output of a cigarette machine and 
the output of a packing machine often varies for a num 
ber of reasons. In the absence of the magazine 25a and 
switches 56-59, the packing machine would have to be 
shut down simultaneously with the cigarette machine or 
vice versa. The rate at which the suction head 1 assem 
bles layers 100 of cigarettes 3 reflects the momentary out 
put of the machine or machines PM because the head 1 
assembles such layers at the speed at which the cigarettes 
are discharged onto and advance with the conveyor belt 2. 
As mentioned hereinbefore, the method and apparatus 

of my invention may be used with equal advantage for 
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stacking of cigars, cigarillos, cheroots or other types of 
rod shaped articles. 
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 vari 
ous applications without omitting features which fairly 
constitute essential characteristics of the generic and 
Specific aspects of my contribution to the art and, there 
fore, such adaptations should and are intended to be com 
prehended within the meaning and range of equivalence 
of the following claims. 
What is claimed as new and desired to be protected by 

Letters Patent is: 
1. An apparatus for stacking cigarettes or similar rod 

shaped articles, comprising first conveyor means for ad 
vancing articles along a predetermined path; collector 
means for moving the thus conveyed articles from said 
path into a given plane and for assembling the articles 
into a series of layers each of which contains the same 
number of articles; Subdividing means for breaking up 
Successive layers into rows of groups so that the total 
number of articles in each row of groups equals the num 
ber of articles in the respective layer, said subdividing 
means comprising a carriage provided with groups of 
grooves, said grooves having first portions each of which 
registers with one article of a layer on said collector means 
and Second portions, the last groove of each group of 
grooves and the first groove of the adjacent group of 
grooves diverging in the second portions of said groups 
of grooves; intermittently operated second conveyor means 
comprising a train of receptacles, a portion of said second 
conveyor means being adjacent to said subdividing means 
So that each group of a row on said subdividing means 
registers with a receptacle during each interval between 
successive movements of said second conveyor means; 
ejector means for transferring said rows of groups seriatim 
into the registering receptacles of said second conveyor 
means, said ejector means being reciprocable in the plane 
of a layer of articles on said collector means to transfer 
a layer first into the first portions of said groups of 
grooves, thereupon into the second portions of said groups 
of grooves whereby the layer is broken up into a row of 
groups, and finally into registering receptacles so that each 
group of a row enters a separate receptacle; and drive 
means for moving said second conveyor means at such 
intervals and by such distances that each receptacle re 
ceives a group from at least two successive rows whereby 
Such groups form stacks of rod shaped articles. 

2. An apparatus as set forth in claim 1, wherein each 
of Said receptacles comprises a bottom wall and wherein 
the bottom walls of receptacles which register with said 
groups of grooves are located at a level sufficiently below 
Such grooves to permit for unimpeded transfer of at least 
one group of articles into each receptacle whose bottom 
wall already supports a group of articles. 

3. An apparatus as set forth in claim 1, further com 
prising motor means for reciprocating said carriage be 
tween a first position nearer to said second conveyor means 
and a second position nearer to said collector means at 
such intervals that the carriage assumes said second posi 
tion during transfer of a layer into the first portions of 
said grooves and that the carriage assumes said first posi 
tion during transfer of groups of articles into the respective 
receptacles. 

4. An apparatus as set forth in claim 3, wherein said 
motor means comprises a fluid operated cylinder and 
piston unit and mechanical motion transmitting means 
coupling the piston of said unit with said carriage. 

5. An apparatus as set forth in claim 4, wherein said 
motor means is operated in synchronism with said ejector 
eaS. 
6. An apparatus as set forth in claim i, wherein said 

ejector means comprises a plunger having an end face 
which engages the ends of a layer of articles on said col 
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16 
lector means during transfer onto said carriage and into 
said receptacles. 

7. An apparatus as set forth in claim 6, wherein said 
plane is a substantially horizontal plane and said col 
lector means comprises a suction head located at a level 
above said path and having an underside provided with 
holder means each of which receives one article of a 
layer, said plunger being arranged to strip a layer of 
articles off said suction head and to move the thus stripped 
articles lengthwise into and along the first portions of 
said grooves. 

8. An apparatus as set forth in claim 7, wherein said 
path is a substantially horizontal path in which the articles 
are conveyed sideways and wherein said suction head 
is movable between a lower end position in which it 
removes articles sideways from said path and retains such 
articles in said holder means and an upper end position 
in which the thus lifted layer of articles is maintained in 
said plane, said plunger being operated in synchronism 
with said suction head so that it performs a working stroke 
and removes the layer of articles from said holder means 
in the upper end position of said suction head. 

9. Apparatus for stacking cigarettes or similar rod 
shaped articles, comprising conveyor means for advanc 
ing articles along a predetermined path; collector means 
for moving the thus conveyed articles from said path into 
a given plane and for assembling the articles into a series 
of layers each of which contains the same number of 
articles; subdividing means for breaking up successive 
layers into rows of groups so that the total number of 
articles in each row of groups equals the number of 
articles in the respective layer; intermittently operated 
receiving means comprising an endless train of receptacles, 
a portion of said receiving means being adjacent to said 
subdividing means so that each group of a row on said 
subdividing means registers with a receptacle during each 
interval between successive movements of said receiving 
means; ejector means for transferring said rows of groups 
seriatim into the registering receptacles of said receiving 
means; drive means for moving said receiving means at 
such intervals and by such distances that each receptacle 
receives a group from at least two successive rows whereby 
such groups form stacks of rod shaped articles; second 
conveyor means including a train of containers; and sec 
ond ejector means for transferring stacks of articles from 
said receptacles into said containers. 

10. An apparatus as set forth in claim 9, wherein the 
orientation of containers of said second conveyor means 
is different from the orientation of receptacles of said 
receiving means. 

11. An apparatus as set forth in claim 9, wherein the 
dimensions of the space within each receptacle at least 
approximate the dimensions of the space within a 
container. 

12. An apparatus as set forth in claim 9, wherein said 
second ejector means comprises a reciprocable ram which 
is movable into a filled receptacle to thereby transfer a 
stack of articles into the registering container. 

13. An apparatus as set forth in claim 12, further 
comprising motion transmitting means operatively con 
nected with said drive means for moving said ram into 
filled receptacles during intervals between intermittent 
movements of said receiving means. 

14. An apparatus as set forth in claim 9, wherein said 
Second conveyor means comprises an endless train of 
containers and wherein said receiving means and said 
second conveyor means cross each other at a transfer 
station which accommodates said second ejector means, 
each container and each receptacle having a pair of open 
sides located opposite each other and one open side of 
at least one container at said transfer station being in 
registry with one open side of a receptacle and with said 
second ejector means. 

15. An apparatus as set forth in claim 14, wherein said 
drive means includes transmission means for moving a 
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portion of said second conveyor means in synchronism 
with said receiving means so that at least one filled re 
ceptacle registers with an empty container at said transfer 
station during each interval between intermittent move 
ments of Said receiving means. 

16. An apparatus as set forth in claim 15, wherein 
said drive means further comprises a motor and second 
transmission means driven by said motor and drivingly 
connected with said receiving means and with said first 
named transmission means. 

17. An apparatus as set forth in claim 15, further com 
prising control means for said drive means including a 
first control unit for starting said drive means and a 
second control unit for arresting said drive means. 

18. An apparatus as set forth in claim 17, wherein said 
first control unit comprises a starter element operative 
to send starting impulses to said drive means and a trip 
movable with said first named ejector means and arranged 
to operate said starter element on completion of the trans 
fer of a row of groups into the receptacles of said receiving 
eaS 

19. An apparatus as set forth in claim 17, wherein said 
Second control unit comprises a stationary control ele 
ment operative to arrest said drive means and a rotary 
control element driven by said drive means and arranged 
to operate said stationary control element in a prede 
termined angular position thereof. w 

20. An apparatus as set forth in claim 9, wherein said 
receptacles are of U-shaped cross section and each thereof 
having two open sides and an open top, one of said open 
sides being adjacent to said subdividing means when the 
respective receptacle registers with a group of said grooves. 

21. An apparatus as set forth in claim 20, wherein each 
of said containers has two open sides located opposite 
each other, one open side of an empty container being 
in registry with one open side of a filled receptacle during 
transfer of a stack from a receptacle into the respective 
container. 

22. An apparatus as set forth in claim 9, further com 
prising third ejector means for evacuating the stacks from 
Said containers. 

23. An apparatus for stacking cigarettes or similar rod 
shaped articles, comprising first conveyor means for ad 
vancing articles along a predetermined path; collector 
means for moving the thus conveyed articles from said 
path into a given plane and for assembling the articles 
into a Series of layers each of which contains the same 
number of articles; Subdividing means for breaking up 
Successive layers into rows of groups so that the total 
number of articles in each row of groups equals the num 
ber of articles in the respective layer; intermittently oper 
ated Second conveyor means comprising an endless train 
of receptacles, a portion of said second conveyor means 
being adjacent to said subdividing means so that each 
group of a row on said subdividing means registers with 
a receptacle during each interval between successive move 
ments of Said second Conveyor means; first ejector means 
for transferring said rows of groups seriatim into the 
registering receptacles of said second conveyor means; 
drive means for moving said second conveyor means at 
Such intervals and by such distances that each receptacle 
receives a group from at least two successive rows whereby 
Such groups form stacks of rod shaped articles; third con 
veyor means including an endless train of containers; 
Second ejector means for transferring stacks of articles 
from said receptacles into said containers; and third 
ejector means for evacuating the stacks from said con 
tainers, said third conveyor means comprising a stringer 
of variable length extending between said second and 
third ejector means and being arranged to change its 
length in response to variations in the rate at which the 
stacks are transferred into and evacuated from said 
containers. 

24. An apparatus as set forth in claim 23, further com 
prising a variable-output producing machine for supply 
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18 
ing articles to said first conveyor means, a variable-output 
consuming machine for receiving stacks of articles from 
said containers at the downstream end of said stringer, 
and regulating means for changing the output of said 
machines in response to variations in the length of said 
stringer. 

25. An apparatus as set forth in claim 24, wherein 
said regulating means comprises a holder, guide means 
supported by said holder and engaging said stringer, 
resilient means connected with said holder for tensioning 
said stringer, the length of said stringer decreasing and 
increasing in response to changes in the output of one of 
said machines with reference to the output of the other 
machine, a plurality of speed controlling members for 
each of said machines, and actuating means provided 
on said holder for operating said speed controlling mem 
bers in dependency on the length of said stringer so that 
the output of said producing machine is reduced in re 
sponse to lengthening of said stringer and that the output 
of said consuming machine is reduced in response to 
shortening of said stringer. 

26. An apparatus as set forth in claim 23, wherein 
said third conveyor means comprises a second stringer 
located downstream of said first named stringer for ad 
vancing empty containers back to said second ejector 
means, and further comprising tensioning means for ten 
sioning a portion of said second stringer upstream of said 
second ejector means. 

27. An apparatus as set forth in claim 26, wherein said 
tensioning means comprises a brake. 

28. An apparatus as set forth in claim 23, wherein said 
third conveyor means comprises fixed guide means and 
second guide means movable toward and away from said 
fixed guide means, said stringer being trained around 
said guide means. 

29. An apparatus as set forth in claim 28, further com 
prising actuating means connected for movement with 
said movable guide means, at least one producing machine 
for supplying articles to said first conveyor means, at 
least one consuming machine for receiving stacks from 
said containers, and means for regulating the output of 
said machines, said regulating means comprising speed 
controlling members extending into the pathway of said 
actuating means to vary the output of the respective ma 
chines in dependency on the position of said second guide 
means with reference to said fixed guide means. 

30. An apparatus as set forth in claim 28, wherein 
said third conveyor means comprises a second stringer 
and fixed guide means for said second stringer, said sec 
ond stringer having a loop adjacent to the downstream 
end of said first named stringer and said third ejector 
means being adjacent to the upstream end of said loop. 

31. An apparatus as set forth in claim 28, further com 
prising means for biasing said second guide means in a 
direction away from said fixed guide means. 

32. An apparatus as set forth in claim 31, wherein 
each of said guide means comprises at least one sprocket 
and further comprising a holder supportingly connected 
with said second guide means, said biasing means com 
prising at least one spring connected with said holder. 

33. An apparatus for stacking cigarettes or similar rod 
shaped articles, comprising first conveyor means for ad 
vancing articles along a predetermined path; collector 
means for moving the thus conveyed articles from said 
path into a given plane and for assembling the articles 
into a series of layers each of which contains the same 
number of articles, said collector means comprising a 
suction head having means for lifting consecutive articles 
from said path and for maintaining layers of the thus 
lifted articles in said plane; subdividing means for break 
ing up Successive layers into rows of groups so that the 
total number of articles in each row of groups equals the 
number of articles in the respective layer; intermittently 
operated second conveyor means comprising a train of 
receptacles, a portion of said second conveyor means 
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being adjacent to said subdividing means so that each 
group of a row on said subdividing means registers with 
a receptacle during each interval between Successive move 
ments of said second conveyor means; ejector means for 
transferring said rows of groups seriatim into the register 
ing receptacles of said second conveyor means; and drive 
means for moving said second conveyor means at Such 
intervals and by such distances that each receptacle re 
ceives a group from at least two successive rows whereby 
such groups form stacks of rod shaped articles. 

34. An apparatus for stacking cigarettes or similar rod 
shaped articles, comprising first conveyor means for ad 
vancing articles along a predetermined path; collector 
means for moving the thus conveyed articles from said 
path into a given plane and for assembling the articles 
into a series of layers each of which contains the same 
number of articles; subdividing means for breaking up 
Successive layers into rows of groups so that the total 
number of articles in each row of groups equals the num 
ber of articles in the respective layer; intermittently oper 
ated second conveyor means comprising an endless train 
of receptacles, a portion of said second conveyor means 
being adjacent to said subdividing means so that each 
group of a row on said Subdividing means registers with 
a receptacle during each interval between successive move 
ments of Said second conveyor means; first ejector means 
for transferring said rows of groups seriatim into the 
registering receptacles of said second conveyor means; 
first drive means for moving said second conveyor means 
at such intervals and by such distances that each receptacle 
receives a group from at least two successive rows whereby 
such groups form stacks of rod shaped articles; third 
conveyor means including an endless train of containers; 
second ejector means for transferring stacks of articles 
from said receptacles into said containers, said second and 
third conveyor means crossing each other at a transfer 
station which accommodates said second ejector means, 
each container and each receptacle having a pair of open 
sides located opposite each other and one open side of 
at least one container at said transfer station being in 
registry with one open side of a receptacle and with said 
second ejector means, said drive means including trans 
mission means for moving a first portion of said third 
conveyor means in synchronism with said second con 
veyor means so that at least one filled receptacle registers 
With an empty container at said transfer station during 
each interval between intermittent movements of said 
second conveyor means; and second drive means for driv 
ing a second portion of said third conveyor means inde 
pendently of said transmission means. 

35. An apparatus for stacking cigarettes or similar rod 
shaped articles, comprising first conveyor means for ad 
vancing articles along a predetermined path; collector 
means for moving the thus conveyed articles from said 
path into a given plane and for assembling the articles 
into a series of layers each of which contains the same 
number of articles; subdividing means for breaking up 
successive layers into rows of groups so that the total 
number of articles in each row of groups equals the num 
ber of articles in the respective layer; intermittently oper 
ated second conveyor means comprising an endless train 
of receptacles, a portion of said second conveyor means 
being adjacent to said subdividing means so that each 
group of a row on said subdividing means registers with 
a receptacle during each interval between successive move 
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ments of said second conveyor means, said receptacles 
being of U-shaped cross section and each thereof having 
two open sides and an open top, one of said open sides 
being adjacent to said subdividing means when the respec 
tive receptacle registers with a group of grooves in said 
subdividing means and said second conveyor means 
further comprising an end turn where the receptacles 
travel in an arcuate path with said open tops facing out 
wardly; first ejector means for transferring said rows of 
groups seriatim into the registering receptacles of said Sec 
ond conveyor means; drive means for moving said second 
conveyor means at such intervals and by such distances 
that each receptacle receives a group from at least two 
successive rows whereby such groups form stacks of rod 
shaped articles; third conveyor means including a train 
of containers; second ejector means for transferring stacks 
of articles from said receptacles into said containers; and 
fourth conveyor means including an endless train of covers 
for the open tops of said receptacles, said fourth conveyor 
means having an arcuate run extending along said end 
turn of said second conveyor means and said covers being 
arranged to close the open tops of receptacles in Said 
arcuate path. 

36. Apparatus for stacking cigarettes or similar rod 
shaped articles, comprising conveyor means for advancing 
articles along a predetermined path; collector means for 
moving the thus conveyed articles from Said path into a 
given plane and for assembling the articles into a layer 
which consists of a predetermined number of equidistant 
articles; subdividing means for breaking up said layer 
into a row of groups, while maintaining the articles in 
each of such groups in substantially unchanged positions 
relative to each other, so that the total number of articles 
in each row of groups equals the number of articles in 
the respective layer; the spacing between each adjacent 
two of said groups being greater than said equidistant 
spacing between each two adjacent articles in each of said 
groups, intermittently operated receiving means compris 
ing a plurality of receptacles, a portion of Said receiving 
means being adjacent to said subdividing means so that 
each group of a row on said subdividing means registers 
with a receptacle during each interval between successive 
movements of said receiving means; ejector means for 
transferring said rows of groups seriatim into the register 
ing receptacles of said receiving means; and drive means 
for moving said receiving means at such intervals and by 
such distances that each receptacle receives a group from 
at least two successive rows whereby such groups form 
stacks of group rod-shaped articles. 
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