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[5 7] ABSTRACT 
The outlet of a ?lter rod making machine is directly or 
indirectly connectable with the magazines of several 
?lter cigarette making machines by means of pneu 
matic conduits. The inlets of the conduits receive ?lter 
rod sections by way of discrete transfer units which 
form part of a distributor'system serving to permit 
entry of ?lter rod sections into a selected transfer unit 
in response to signals from detectors which are 
mounted in the magazines of the ?lter cigarette mak 
ing machines. When the requirements of the ?lter cig 
arette making machines do not match the output of 
the ?lter rod making machine, the latter machine is 
caused to operate at a reduced speed or delivers ?lter 
rod sections into an auxiliary magazine which can sup 
ply ?lter rod sections to the distributor system if the 
?lter rod making machine is idle or if the require 
ments of the filter- cigarette making machines exceed 
the output of the ?lter rod making machine. 

15 Claims, 15 Drawing Figures 



F’ATENTEDFEB 5mm 3799344 
sum 1 0f 23 

mm. 
‘3 O'm's'a? Mm LE 

3, MWM 
HTTORNEV 



3.789744 ' PATENTEDFEB 51914 

SHEET 2 BF 8 

D 0mm 

GVN'TER WAHLE 

HTTORNL'V 



PATENTEDFEB 5w . 3.789744 

SHEEI 3 0F 8 

20311 
208d 2145: 

HTTORWEV 





PATENTEUFEB 5 I974 v 3789.744 

sum 5 OF 8 

204C I Hg, 70 “226C 2276 

,, Wen/0r. 
GVNTER WAHLE 









3,789,744 
1 

TRANSPORTING APPARATUS FOR FILTER ROD 
SECTIONS OR THE LIKE 

BACKGROUND or THE INVENTION 
The present invention relates to transporting appara 

tus for elongated rod-shaped articles, and more partic 
ularly to improvements in apparatus for transporting 
sections of ?lter rods or wrapped tobacco ?ller rods 
which can be used for the manufacture of plain or ?l 
ter-tipped smokers’ products. Still more particularly, 
the invention relates to improvements in apparatus for 
transporting plain or ?lter tipped smokers’ products 
(including cigarettes, cigarillos and cigars) and/or ?lter 
rod sections between one or more producing machines 

_ and a plurality of consuming machines. For example, 
the apparatus of the present invention can be utilized 
to transport ?lter rod sections of multiple unit length 
from a machine for the production of a continuous ?l 
ter rod which is subdivided into sections of desired 
length to a plurality of ?lter cigarette making machines. 

It is already known to transport ?lter rod sections or 
wrapped tobacco ?ller rod sections by means of pneu 
matic conduits. Such mode of transporting rodshaped 
articles‘ in tobacco processing plants exhibits several 
important advantages, especially as concerns the speed 
of transport and the protection of conveyed articles 
from external in?uences. Satisfactory transport of large 
quantities of rod-shaped articles is particularly impor 
tant in mass-producing ?lter cigarette making or like 
machines which must store a substantial quantity of ar 

~ ticles for further processing. Thus, a ?lter cigar, ciga 
- rillo or cigarette making machine normally comprises 
a magazine for a supply of ?lter rod sections of multiple 
unit'length which must be subdivided to yield shorter 
filter rod sections ready to be united with wrapped to 
bacco ?ller rod sections to form therewith ?lter .ciga 
rettes, cigarillos or cigars of unit length or multiple unit 
length. A drawback of presently known pneumatic 
transporting systems is that they are incapable of auto 
matically supplying ‘rod-shaped articles to several con 
suming machines without any attention on the part of 
the supervising personnel and also that the pneumatic 
systems are too complicated and too prone to malfunc 
tion. Therefore, many tobacco processing plants still 
employ so-called chargers‘ or trays which receive the 
output of one or more producing machines and trans 
port rod-shaped articles to the‘ magazines of the con 
suming machines. The ?lling of trays necessitates the 
provision of additional complex apparatus and the 
transporting system for the trays occupies additional 
space which is at a premium in tobacco processing 
plants.‘ '. 
US. Pat. No. 3,397,922 discloses a transporting ap 

paratus which employs pneumatic conduit means and 
serves to deliver rod-shaped articles from a rod making 
machine to a packing or ?lter cigarette making ma 
chine. A drawback of the patented apparatus is that it 
can connect the rod making machine with a single con 
suming machine.- since the output of a rod making ma 
chine (e.g., a ?lter rod making machine or a cigarette 
rod making machine) often exceeds the output of a sin 
gle consuming machine (such as a ?lter cigarette mak 
ing machine), teh producing machine which receives 
articles by way of the patented transporting apparatus 
must be arrested at frequent intervals. This invariably 
entails substantial losses in output, not only due'to 
idling of the producing machine but also because the 
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articles which are produced during acceleration or de 
celeration of the producing machine are normally un 
satisfactory or are likely to be unsatisfactory and must 
be discarded. Alternatively, the surplus of rod-shaped 
articles which are furnished by the producing‘. machine 
must be rerouted into a magazine for transfer to addi 
tional consuming machines. 

SUMMARY OF THE INVENTION 
An object of the invention is to provide a novel and 

improved apparatus for the transport of ?lter rod sec 
- tions, sections of wrapped tobacco ?ller rods and/or 
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analogours rod-shapedarticles which can operate with 
out chargers or trays and which can satisfy the require 
ments of several consuming machines including mod 
ern high-speed ?lter cigarette, ‘cigar or cigarillo making 
machines. 
Another object of the invention is to provide a novel 

and improved pneumatic transporting apparatus for 
rod-shaped articles which are produced and ‘manipu 
lated in tobacco processing plants. ’ 
A further object of the invention is‘ to provide a fully 

automatic pneumatic transporting apparatus for ?lter 
rod sections and/or sections of wrapped tobacco filler 
rods. . 

An additional object of the invention is to provide a 
transporting apparatus which is capable of insuring 
continuous operation of one or more consuming ma- “ 
chines during periods of idleness of one or more pro 
ducing machines or vice versa. 

Still another object of the. invention is to provide a 
transporting apparatus which can be used to transport 
rod-shaped articles between presently known produc 
ing and consuming or processing machines. 
An ancillary object of the invention is to provide the 

transporting apparatus with a novel distributor system 
for rod-shaped articles. 
The invention is embodied in a combination which 

preferably constitutes a so-called production linecon 
sisting of several cooperating machines for the produc 
tion and/or processing of rod-shaped articles for use in 
the manufacture of smokers’products. The combina 
tion comprises at least one producing machine ar 
ranged to turn out rod-shaped articles (for example, ?l 
ter rod sections of multiple unit length), a plurality of 
article-consuming or processing machines each having 
a magazine for reception and storage of a variable sup~ 
ply of rod-shaped articles and detector means arranged 
to scan the supply of articles in the respective magazine 
and to produce signals which are indicative of the 
quantity of stored articles, a plurality of pneumatic 
conduit means, one for each magazine and each ar 
ranged to convey articles to the respective magazine, 
and distributor means which is responsive to signals 
from the detector means and is operative to introduce 
articles turned out by the producing machine into con 
duit means associated with magazines containing less 
than a predetermined quantity of articles. The arrange- . 
ment is preferably such that the distributor means re 
sponds to the signal from that detector means which is 
mounted in or on the magazine containing the smallest 
quantity of rod-shaped articles. 

BRIEF DESCRIPTION OF THE DRAWING - 

FIG. 1 is a diagrammatic elevational view of a pro 
duction line comprising a ?lter rod making machine 
and four ?lter cigarette making machines and further 
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including a transporting apparatus which embodies one 
form of the invention and serves to transport ?lter rod 
sections from the ?lter rod making machine to selected 
filter cigarette making machines; 
FIG. 2 is an enlarged view of the distributor means in 

the transporting apparatus as seen in the direction of 
arrow II shown in FIG. 1; 
FIG. 3 is a sectional view of a detail as seen in the di 

rection of arrows from the line Ill—lll of FIG. 2; 
FIG. 4 is a diagram of an operative connection be 

tween a detector in the magazine of the distributor 
means and the prime mover of the ?lter rod making 
machine; 
FIG. 5 is a diagram of an-operative connection be 

tween a detector in the magazine of one of the ?lter 
cigarette making machines and the distributor means; 
FIG. 6 is a schematic elevational view of a second ' 

production line which employs a modi?ed transporting 
apparatus serving to normally deliver ?lter rod sections 
directly from the outlet of the ?lter rod making ma 
chine to a selected ?lter cigarette making machine; 
FIG. 7 is an enlarged partly vertical sectional view of 

‘the distributor means ‘in the transporting apparatus, 
substantially as seen in the direction of arrow VII 
shown in FIG. 6; 
FIG. 8 is a view as seen inthe direction of arrow VIII 

shown in FIG. 7; 
FIG. 9 is an enlarged view of a detail as seen in the 

direction of arrow IX shown in FIG. 8; 
FIG. 10 is a sectional view as seen in the direction of 

arrows from the line X—X of FIG. 9; _ 
FIG. 1 1 is a diagram of the control system in the pro 

duction line of FIG. 6; 
FIG. 12 is a fragmentary plan view of_ the distributor 

means in a third production line which is similar to that 
shown in FIG. 6; 
FIG. 13 is a sectional view as seen in the direction of 

arrows from the line XIII—XIII of FIG. 12; 
FIG. 14 is a sectional view as seen in the direction of 

arrows from the line XIV-XIV of FIG. 12; and 
FIG. 15 is a diagram of the control system in the pro 

duction line which includes the structure shown in 
FIGS. 12 to 14. - 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring ?rst to FIG. 1, there is shown a production 
v line which includes a single producing machine 1 and 
four consuming machines 6a, 6b, 6c, 6d. The producing 
machine 1 is a ?lter rod making machine of the type 
known as KDF and produced by I-Iauni-Werke, Korber 
& Co. K.G., of I-Iamburg-Bergedorf, Western Ger 
many. This machine discharges ?lter rod sections F 
(see FIG. 2) into a magazine or hopper. 2 which serves 
for temporary storage of the output and forms part of 
a distributor system 3 connected with the magazines or 
hoppers 9a, 9b, 9c, 9d of the respective consuming ma 
chines 6a-6d by ?exible, rigid or partly ?exible pipes or 
conduits 4a, 4b, 4c, 4d. The distributor system 3 further 
includes four discrete transfer units 7a, 7b, 7c, 7d which 
serve to introduce ?lter rod sections E into the respec 
tive conduits 4a-4d. 
The consuming machines 6a-6d are ?lter cigarette 

making machines of the type known as MAX and pro 
duced by Hauni-Werke, of l-Iamburg-Bergedorf. The 
exact construction and mode of operation of the pro 
ducing machine 1 and of the consuming machines 
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4 
6a-6d forms no part of the present invention. It suf?ces 
to say that the producing machine 1 forms a continuous 
wrapped ?lter rod which is served to yield ?lter rod 
sections or ?lter elements F of six times unit length. 
Such ?lter rod sections are fed into the hopper 2 of the 
distributor system 3 and are transported, when neces 
sary, into the magazines 9a-9d of the respective con~ 
suming machines 6a-6d. Each of these consuming ma 
chines is preferably coupled with a discrete cigarette 
rod making machine, (not shown), for example, with a 
machine known as GARANT and produced by Hauni 
Werke of Hamburg-Bergedorf. The cirarette rod mak 
ing machine supplies to the respective ?lter making 
machine 6a, 6b, 6c or 6d pairs of wrapped tobacco rod 
sections of unit length, and the conduit 4a, 4b, 4c and 

' 4d delivers to the respective consuming machine ?lter 
rod sections F. Such ?lter rod sections are served in the 
respective machine 6a, 6b, 60 or 6d so that each thereof 
yields three ?lter plugs of double unit length.‘Such ?l 
ter plugs are assembled with pairs of wrapped tobacco 
rod sections into ?lter cigarettes of double unit length 
which are thereupon severed midway between their 
ends to yield pairs of ?lter cigarettes of unit length. 
The consuming machines 6a-6d respectively com 

prise detectors 8a, 8b, 8c, 8d which are operative con 
nected with the respective transfer units 7a-7d to actu 
ate the transfer units when the supply of ?lter rod sec 
tions F in the respective magazines 9a-9d decreases 
below a predetermined minimum level. The signals 
which are generated by the detectors ‘8a-8d are trans 
mitted to the corresponding transfer units 7a-7d by 
way'of conductor means lla_, 11b, 11c, 11d. In FIG. 1, 
each of the conductor means Ila-11d is illustrated by 
a single line for the sake of simplicity. 
The prime mover of the ?lter rod making machine 1 

comprises a d-c motor 12 which can be operated at a 
plurality of speeds and is operatively connected with a 
control circuit 13 by conductor means 12a. The control 
circuit 13 is further connected with a level sensing de 
vice or detector 14 which is installed in or on the hop 
per 2 to produce signals which are indicative of the mo 
mentary level of ?lter rod sections F in the distributor 
system 3. FIG. 1 further shows upper level sensing de 
vices 73a, 73b, 73c, 73d and lower level sensing devices 
74a, 74b, 74c, 74d which are mounted in or on the re 
spective magazines 9a-9d and form part of the respec 
tive detectors 8a-8d. The construction of the detector 
8a (including its level sensing devices 73a, 74a) is illus 
trated in FIG. 5 which further shows the operative con 
nection between the detector 8a and the corresponding 
transfer unit 70 of the distributor system 3. 
The details of the distributor system 3 are shown in 

FIGS. 2 and 3. Since the construction of the transfer 
unit 7a is identical with that of the transfer unit 7b, 70 
or 7d, only the transfer unit 7a is shown in full detail. 
As mentioned before, the unit 7a serves to transfer ?l 
ter rod sections F from the hopper 2 into the conduit 
4a and hence into the magazine 9a of the consuming 
machine 6a when the detector 8a furnishes a signal in; 
dicating that the supply of ?lter rod sections in the 
magazine 9a has descended to a predetermined lower 
level which is detected by the level sensing device 74a. 
The transmission of a signal from the detector 8a, and 
hence the operation of the transfer unit 7a, is termi 
nated when the upper level sensing device 73a of the 
detector 8a detects that the magazine 9a is ?lled with 
?lter rod sections F to a predetermined upper level. 



5 
FIG. 2 merely shows a portion of the producing ma 

chine l, namely, a driven drum-shaped transfer con‘ 
veyor 21 which is formed with axially paralled receiv 
ing means or ?utes 22 and serves to deliver a row of ?l 
ter rod sections F from the customary cutoff (not 
shown) of the machine 1 into the hopper 2 of the dis 
tributor system 3. The transfer station where the ?utes 
22 of the drum 21 receive ?lter rod sections F is shown 
at AA, and the transfer station where the sections F 
leave the respective ?utes 22 is shown at A. The drum 
21 is a suction drum of the type customarily employed 
in machines for the production and processing of smok 
ers’ products, and the sections F which enter the ?utes 
22 at the station AA are held by suction during trans 
port toward the station A where they descend onto the 
upper stretch of an endless belt or chain conveyor 23 
to advance in the direction indicated by the arrow 24. 
The sections F enter the respective flutes 22 of the 
drum 21 by moving lengthwise and leave the respective 
?utes 22 by moving sideways. If desired, the expulsion 
of sections F from the ?utes 22 which reach the trans 
‘fer station A can beassisted by one or more streams of 
compressed air or other suitable gaseous ?uid. F urther 
more, and particularly if the machine 1 is a high-speed 
producing machine, the endless conveyor 23 can be 
provided with transversely extending pockets, sockets 
or analogous receiving means into which the descend 
ing sections F enter at the station A to be positively 
transported in the direction indicated by the arrow 24 
in order to enter the hopper 2 of the distributor system 
3. ' 

The‘ conveyor 23 is trained over two pulleys or 
I sprocket wheels 26, 27 which are mounted on a car 
riage 28 having roller followers 31, 32 arranged to 
travel along one or more guide rails 29 mounted in a 
stationary frame member 29a of the producing ma 
chine 1. The carriage 28 comprises or is connected 
with a spindle nut 36 which meshes with an elongated 
feed screw 34 driven by a reversible electric motor 33 
mounted on the frame member 29a. The motor 33 can 
move the carriage 28vand the conveyor 23 back and 
forth as indicated by a double-headed arrow 37. At 
least one of the pulleys or sprocket wheels 26, 27 is 
driven by a constantly operating motor'or transmission 
so that the upper stretch of the conveyor 23 advances 
in the direction indicated by the arrow 24. 
The means for automatically changing the direction 

of rotation of the motor 33 includes a relay 41 which 
is connected in circuit with the motor 33 and with two 
limit switches 38, 39 adjacent to the path of movement 
of an actuating member or trip 40 on the spindle‘nut 
36. When the trip 40 actuates the limit switch 38, the 
direction of rotation of the feed screw 34 is changed so 
that the carriage 28 begins to move in a direction to the 
left, as viewed in FIG. 2. When the trip 40 actuates the 
limit switch 39, the latter causes the motor 33 to re 
verse the direction of rotation of the feed screw 34 so 
that the carriage 28 begins to advance in a direction to 
the right, as viewed in FIG. 2. v 
The hopper 2 accommodates a set of oscillatable agi 

tating members 43 (see the arrows 42)'which insure 
that the ?lter rod sections F which leave the upper 
stretch of the conveyor 23 in ‘the region of the pulley 
or sprocket wheel 26 are uniformly distributed in the 
interior of the hopper. Uniform distribution of ?lter rod 
sections F in the hopper 2 is normally insured by the re 
ciprocating carriage 28 so that the agitating members 

3,789,744 

20 

25 

35 

45 

55 

6 
43 constitute an optional but nevertheless desirable 
feature of the distributor system 3. . 
The transfer unit 70 of the distributor system 3 com 

prises two upright (preferably vertical) ducts 46a and 
47a which communicate with the lower portionof the ' 
hopper 2 so that each thereof normally accommodates 
a stack of parallel ?lter rod sections F. The inlets at the 
upper ends of the ducts 46a, 47a are ?anked by rollers 
49 which are oscillatable in directions indicated by 
double-headed arrows 48 in order to insure that the ?l 
ter rod sections F can readily enter into and normally 
?ll both ducts irrespective of whether the ?lter rod sec 
tions are being withdrawn from the lower ends of the 
ducts. The space between the ducts 46a, 47a 
accommodates twopivotable blocking levers 51a, 52a 
which are provided with hook-shaped lower end por 
tions or pallets normally extending into the lower end 
portions of the ducts 46a, 47a to prevent uncontrolled 
evacuation of ?lter rod sections F. The blocking levers ~ 
51a, 52a tend to move their pallets out of the respective 
ducts 46a, 47a but such pallets are normally held in op 
erative or blocking positions by a pin-shaped armature 
53a which is movable up and down or axially in the 
space between the levers 51a, 52a to move the pallets 
to their blocking positions in-response to energization 
of an electromagnet 72a (see FIG. 5)‘. It is assumed that 
the armature 53a is movable axially and forwardly (at 
right angles to the plane of FIG. 2 and down, as viewed 
in FIG. 5) in order to move the pallets of the blocking 
levers 5 la, 52a apart (i.e., to operative positions) in re 
sponse to deenergization of the electromagnet 72a and 
to permit or cause the pallets to move to their inopera 
tive positions in response to energization' of the electro 
magnet 72a. The normally blocked lower ends of the 
ducts 46a, 47a are adjacent to one (54a) of two coaxial 
flanges or disks 54a, 56a which are oscillatable about 
a horizontal axis and are connected to each other by 
two parallel horizontal tubes 57a, 58a. The ?ange 56a 
is adjacent to and is oscillatable with reference to a sta 
tionary disk-shaped support 59a for two suction pipes 
64a, 66a and a supplypipe 67a for compressed air. The 
latter is ?anked by the suction pipes 64a, 66a. The suc 
tion pipe 64a registers with the lowermost ?lter rodv 
section F in the duct 46a and also registers with the 
pipe 57a in one end position of the ?anges 54a, 56a. 
The supply pipe 67 registers with the inlet of the con 
duit 4a and also registers with the pipe 58a in the one 
end position of the flanges 54a, 56a. When the ?anges 
54a, 56a are caused to move to the other end positions 
(shown in FIG. 3), the supply pipe 67a registers with 
the pipe 57a and the suction pipe 66a registers with the 
pipe 58a (which is then in axial alignment with the low 
ermost ?lter rod section F in the duct 47a). The ?ange 
54a is formed with holes or bores 68a, 69a which re 
spectively register with the pipes 57a, 58a, and these - 
pipes further register with similar holes or bores 68a, 
69a in the ?ange 56a. The stationary disk 59a has three‘ 

. holes or bores 61a, 62a, 63a which respectively register 
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with the pipes 64a, 66a,‘67a. The suction pipes 64a, 
66a are connected with the intake of a fan or an analo~ 
gous suction generating device (not shown), and'the 
supply pipe 67 is connected'with a source of com 
pressed air (e.g., with the outlet of the aforementioned 

’ fan). The ?anges 54a, 56a are oscillated in directions 
indicated by the double-headed arrow 71a, for exam 
ple, by a constant-speed motor (not shown) which also 
drives. the ?anges of the other three transfer units 
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7b-7d. The arrangement is preferably such that the 
?anges 54a, 56a and the corresponding ?anges of the 
transfer units 7b-7d are oscillated continuously as long 
as the machine 1 and/or ‘the machine 6a_6d are in use 
and irrespective of the positions of pallets of the block 
ing levers 51a, 52a and the blocking levers of the other 
three transfer units. When the ?anges 54a, 56a dwell in 
one of their end positions, the holes 68a register with 
the lower end of the duct 46a and with the suction pipe 
640 (by way of the hole 61a) while the holes 69a 
register with the hole 63a and hence with the supply 
pipe 67a. Therefore, the suction pipe 64a can draw the 
lowermost ?lter rod section F from the lower end of the 
duct 46a (provided that the pallet of the blocking lever 
51a is held in the inoperative or retracted position) 
whereby such section F enters the pipe 57a between 
the ?anges 54a, 56a. At the same time, a ?lter rod sec 
tion F in the pipe 58a registers with the conduit 4a and 
is expelled into this conduit by compressed air which is 
supplied by the pipe 67a. When the ?anges 54a, 56a 
dwell in the other end position, the suction pipe 66a 
can draw the lowermost ?lter rod section F from the 
duct 47a (provided that the pallet of the blocking lever 
52a is held in the inoperative or retracted position) 
whereby such ?lter rod section enters the pipe 58a. At 
the same time, the pipe 57a, registers with the inlet of 

' the conduit 4a which receives from the pipe 57a a ?lter 
rod section F in response to admission of compressed 
air by the supply pipe 67a.'Thus, when the armature 
53a causes or allows the pallets of the blocking levers 
51a, 52a to assume their inoperative or retracted posi 
tions, the conduit 4a receives a succession of ?lter rod 
sections F which are alternately withdrawn from the 
ducts 46a, 47a by suction pipes 64a, 66a and are pro 
pelled into the conduit 4a by compressed air supplied 
via pipe 67a. 
The electromagnet 72a is controlled by the detector 

80 in the magazine 9a of the consuming machine 6a in 
such a way that‘the armature 53a enables or causes the 
pallets of the blocking levers 51a, 52a to move to their 
operative or blocking positions when the supply of ?l 
ter rod sections F in themagazine 9a has risen to the 
level of the upper sensing device 73a. The electromag~ 
net 72a withdraws the armature 53a from the space be 
tween the blocking levers 51a, 52a when the supply of 
?lter rod sections F in the magazine 9a of the consum 
ing machine 6a descends to the level of the lower sens 
ing device 74a. As shown in FIG. 5, each of the level 
sensing devices 73a, 74a is a photosensitive detector 
which respectively includes a light source 76a, 77a and 

_ a photosensitive element 780, 79a. The outputs of the 
photosensitive elements 78a, 79a are respectively con 
nected to time-delay devices 81a, 82a which are re-_ 
spectively connected to the inputs a, b of a signal stor 
ing circuit 83a. The output 0 of the signal storing circuit 
83a is connected with the winding of the electromagnet 
72a by way of an ampli?er 84a. The signal storing cir 
cuit 83a is of known design; its output c transmits a sig 
nal to the ampli?er'84a in response to reception of a 
signal at the input a and for as long as there is no signal 
at the input b. Thus, when the time-delay device 82a 
transmits a signal to the input a,'the output 0 of the sig 
nal storing circuit 83a transmits a signal to the ampli?er 
84a until the time-delay device 81a transmits a signal 
.to the input b. The pin-shaped armature 53a of the 
electromagnet 72a is withdrawn from the space be 
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8 
- tween the blocking levers 51a, 52a when the electro 
magnet 72a is energized. 
The detector 14 is a composite detector which is 

mounted in or on the hopper 2 of the distributor system 
3 and the details of which are illustrated in FIG. 4. This 
detector comprises four identical level sensing devices 
86, 87, 88’and 89. These sensing devices are disposed 
at four different levels, as clearly shown in FIG. 1, and 
respectively comprise light source 91, 92, 93, 94 and 
photosensitive elements 96, 97, 98, 99 which transmit 
signals to time-delay devices 101, 102, 103, 104. The 
outputs of the time-delay devices 101-104 are con— 
nected with an integrating circuit 106 which can consti 
tute an operational ampli?er and transmits signals of 
varying intensity to a signal comparing junction 107. 
The junction 107 compares the signal from the ampli-' 
?er 106 with a signal which is transmitted by a conven 
tional tachometer generator 108. The signal from the 
tachometer generator 108 indicates the operating 
speed of the d-c motor 12 of the prime mover of the 
producing machine 1. The signal from the ampli?er 
106 is indicative of the desired speed of the motor 12, 
and the signal from the generator 108 is indicative of 
the momentary speed of the motor 12. The speed of the 
motor 12 is changed if the intensity of signal transmit 
ted by ampli?er 106 changes, i.e., as a function of the 
level of ?lter rod sections Fin the magazine 9a of the 
consuming machine 6a. The manner in which the gen 
erator 108 determines the rotational speed of the out 
put shaft of the motor 12 forms no part of the present 
invention. The signal from the junction 107 is transmit 
ted to the motor 12 by way of a preampli?er 109 and 
an operational ampli?er 1 1 l. The operational ampli?er 
111 is preferably a thyristor ampli?er, for example an 
ampli?er of the type known as MINISEMI which is pro 
duced by the West German ?rm AEG-Telefunken. The 
arrangement is such that the rotational speed of the 
output shaft of the motor 12 increases if the signal from 
the ampli?er 106 is indicative of a relatively low level 
of the supply of ?lter rod sections F in the hopper 2 of 
the distributor system 3. Thus, the producing machine 
1 turns out ?lter rod sections F at a higher rate when 
the supply of such ?lter rod sections in the hopper 2 de 
creases, and the output of the machine 1 decreases if 
the hopper 2 contains a substantial supply of ?lter rod 
sections. . 

The operation: 
The machine 1 produces a continuous wrapped ?lter 

rod which is severed by a conventional cutter to form 
a single ?le of ?lter rod sections F of six times unit 
length. Such sections are propelled into successive 
?utes 22 of the conveyor 21 at the transfer station AA 
and are held by suction while moving with the conveyor 
21 from the station AA to the station A. The ?lter rod 
sections F thereupon advance with the upper stretch of 
the endless conveyor 23 in the direction indicated by 
the arrow 24 and descend into the hopper 2 of the dis 
tributor system 3. As mentioned before, the ?lter rod 
sections F travel lengthwise during introduction into 
the ?utes 22 of the conveyor 21 and move sideways be 
tween the stations AA and A as well as during transport 
by the upper stretch of the endless conveyor 23. The 
motor 33 reciprocates the carriage 28 and the con 
veyor 23 at a relatively slow speed so that the ?lter rod 
sections F which descend at the pulley or sprocket 
wheel 26 are uniformly distributed across the full width 
of the hopper 2. Eventual unevennesses in the distribu 
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tion of ?lter rod sections F in the interior of the hopper 
2 are eliminated by the oscillating agitating members 
43. ' 

When the supply of ?lter rod sections F in one of the 
magazines 9a-9d decreases to the level which is 
scanned by the lower level sensing device 74a, 74b, 
74c, or 74d of the respective detector 8a, 8b, 8c or 8d, 
the corresponding transfer unit'7a, 7b, 70 or 7d receives 
a signal in a-manner as illustrated in FIG. 5 and the cor 
responding electromagnet 72 causes its armature 53 to 
effect a movement of the corresponding blocking le 
vers 5‘1, 52 to their inoperative positions. 

It is now assumed that the lower level sensing device 
74a of the detector 8a for the magazine 9a of the con 
suming machine 6a furnishes a signal which is transmit 
ted to the input a of the signal storing circuit 83a by 
way of the tieme-delay device 82a. The purpose of the 
time-delay device 82a is to prevent the signal from the 
photosensitive element 79a of the lower level sensing 
device 74a from reaching the signal storing circuit 83a 
in response to short-lasting changes in the level of ?lter 
rod sections F in'the magazine 9a. The other time-delay 
device 81a performs an analogous function. The output 
0 of the signal storing circuit 83a then transmits a sig 
nal to the ampli?er 84a which energizes the electro 
magnet 72a so that the armature 53a is withdrawn from 
the space between the blocking levers 51a, 52a 
whereby the pallets of these levers move to their re 
tracted or inoperative positions. Consequently, the 
lowermost ?lter rod sections F in the upright ducts 46a, 
47a of the transfer unit 7a can descend into registry 
with the suction pipes 64a, 66a. The output c of the sig 
nal, storing circuit 83a continues to transmit a signal to 
the’ amplifier 84a after the signal at the input a of the 
circuit 83a disappears. The output signal is erased in 
response to transmission of a signal tothe input b of the 
circuit 83a, namely, when the upper level sensing de 
vice 73a of the detector 8a determines that the supply 
of ?lter rod sections F in the magazine 9a has risen to 
the maximum permissible level. 
While the pallets of the blocking levers 51a, 52a 

dwell in their retracted positions, the oscillating ?anges 
54a, 56a place the tubes 57a, 58a alternately into regis 
try with the lower end portions of the ducts 46a, 47a 
and with the conduit 4a. Thus, the ?lter rod sections F 
are being transferred into the magazine 9a by way of 
the conduit 4a in response to admission of compressed 
air into the tube 57a or 58a by way of the supply pipe 
670. As mentioned before, when the tube 57a registers 
with the lower end portion of the duct 46a, it also regis 
ters with the suction pipe 64a. Therefore, the lower 
most section F is withdrawn from the duct 46a into the 
tube 57a by suction and remains in this tube while the 
?anges 54a, 56a move .to their other end positions 
wwich are shown in FIG. _3'.'The ?lter rod section F in 
the tube.57a then registers with the conduit 411 as well 
as with the supply pipe 670 whereby the section F is au 
tomatically propelled ino the magazine 9a of the con 
suming machine 6a. When the tube 57a registers with 
the conduit 4a, the tube 58a registers with the lower 
end portion of the duct 47a and enables the suction 
pipe 66a to withdraw the lowermost section F into the 
tube 58a. Such ?lter rod section is thereupon intro 
duced into and conveyed through the conduit 4a when 
the tube 580 moves nto registry with the supply pipe 
67a. The manner in which the- ?lter rod sections F 
which travel through the conduit 4a enter the magazine 
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10 
9a is similar to that which will be described in connec 
tion with FIG. 7. 
As the conduit 4a admits ?lter rod sections F into the 

magazine 9a, the supply of sections in the magazine 
rises so that the light beam between the light source 
77a and the ‘photosensitive element 79a of the lower 
level sensing device 74a is interrupted; however, the 
ouput c of the signal storing circuit 83a continues to 
transmit a signal to the ampli?er 84a so that the elec 
tromagnet 72a remains energized and maintains the ar 
mature 53a in retracted position. Thus, the pallets of 
the blocking levers 51a, 52a remain in retracted posi~ ' 
tions and the conduit 4a continues to admit ?lter rod 
sections F into the magazine 9a. Such admission is ter 
minated when the supply of filter rod sections F in the 
magazine 9a rises to the, level of the upper sensing de 
vice 73a of the detector 8a, namely, when the ?lter rod 
sections interrupt the light beam which issues from the 
light source 76a and normally impinges against the 
photosensitive element 78a. The elemnt 78a then trans 
mits a signal to the erasing input b of the signal storing 
circuit 83a by way of the time~delay device 81a, 
whereby the signal at the output 0 of the circuit 83a 
disappears and the electromagnet 72a is deenergized. 
Consequently, the armature 53a is reintroduced into 
the space between the blocking levers 51a, 52a so that 
the pallets of these levers prevent further descent of ?l‘ 
ter rod sections F in the lowermost portions of the 
ducts 46a, 47a. Thus, when the electromagnet 72a is 
deenergized, the blocking levers 51a, 52a prevent the 
lowermost ?lter rod sections F in the ducts 46a, 47a 
from moving into registry with the suction pipes 64a, 
66a. ' 

The operation of the transfer units 7b, 7c, 7d is analo 
gous to the just described operation of the transfer unit 
7a. It will be noted that the operation of each of these 
transfer units is independent of the operation of the 
other transfer units and that any one of these units be 
gins to transport ?lter rod sections F into the ‘respective 
magazine 9a‘, 9b, 9c or 9d when the lower level sensing 
device of the respective detector 8a, 8b, 80 or 8d 
transmits a signal to the corresponding signal storing 
circuit, such as the circuit_83a of FIG. 5. If the con 
sumption of ?lter rod sections F by the machines 6a-6d 
decreases, i.e., if the supply of ?lter rod sections in the 
hopper 2 of the distributor system 3 rises, the corre 
sponding level sensing devices'86, 87, 88, 89 of the de 
tector 14 change the intensity of the signal which is 
transmitted by the ampli?er 106 of FIG. 4 so that the 
operating speed of the motor 12 and the output of the 
producing machine 1 decrease. This can take place in 
response to a malfunctioning of one or more consum 

ing machines 6a-rd or in response to a malfunctioning 
of the associated cigarette rod making machines each 
of which is preferably directly coupled with the corre 
sponding consuming machine. The intensity of signal 
which is furnished by theampli?er 106 of FIG. 4 to the 
junction 107 decreases when the level of ?lter rod sec 
tions F in the hopper 2 of the distributor system 3 rises, 
vi.e., such signal is weakest when the level of ?lter rod 
sections rises to the level of the uppermost sensing de 
vice 86. Inversely, when the level of ?lter rod sections 
F in the hopper 2 decreases, for example, because all 
of the consuming machines 6a to 6d to operate at full 
speed but the operation of the producing machine 1 is 
temporarily interrupted for one or more‘reasons or if 
the producing machine 1 operates at less than normal 
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speed, the intensity of signal which is transmitted by 
ampli?er 106 of FIG. 4 to the junction 107 and there 
upon to the circuit of the motor 12 increases whereby 
the operating speed of the producing machine also in 
creases and the hopper 2 begins to ?ll up. Such gradual 
filling of the hopper 2 results in a reduction of the in 
tensity of signal which is transmitted by the ampli?er 
106 so that the operating speed of the producing ma 
chine 1 decreases. It will be seen that the operating 
speed of the producing machine 1 is a function of the 
level of the supply of ?lter rod sections F in the hopper 
2 of the distributor system 3. The operation of the pro 
ducing machine 1 must be interrupted in response to 
complete ?lling of the hopper 2 of the distributor sys 
tem 3 only when one or more consuming machines 
6a-6d are at a standstill or operate at a greatly reduced 
speed for extended periods of time. This occurs at in 
frequent intervals so that, for all practical purposes, the 
operation of the producing machine 1 need not be in 
terrupted due to lack of consumption of ?lter rod sec 
tions F by the machines '6a-6d. 

It is clear that two or more transfer units (7a, 7b, 7c, 
7d) of the distributor system 3 can operate simulta 

‘ neously or one after the other, depending on the level 
of the supply of ?lter rod sections F in the respective 
magazine 9a, 9b, 90 or 9d. 
The capacity of the hopper 2 is preferably selected in 

such a way that it can store the output of the producing 
machine 1 while the consuming machines 6a-6d remain 
idle for relatively long periods of time. Also, this hop 
per can store a suf?cient quantity of sections F to in 
sure that the consuming machines 6a-6d can remain in 
operation during temporary idling of the producing ma 
chine I. Since the hopper 2 receives sections F at the 
top (from the conveyor 23) and discharges sections at 
the bottom (ducts 46a, 47a, etc.), the average length of 
intervals during which sections F remain in the hopper 
2 varies little or not at all. 
The ?llers of ?lter rod sections F normally consist of 

or contain acetate ?bers or other ?lamentary ?lter ma 
terial which is treated with a plasticizer. The length of 
intervals during which the sections F dwell in the hop— ' 
per 2 is long enough to insure that the plasticizer can 
set before the sections enter the conduit 4a, 4b, 40 or 
4d. 
The transporting apparatus of FIGS. 1 to 5 has been 

found to be particularly suited for the storage and 
transport of ?lter rod sections wherein ?brous ?lamen 
tary material is treated with a plasticizer. 
The production line of FIG. 6 differs from the pro 

duction line of FIG. 1 in that the producing machine 
201 (which is analogous to the producing machine 1 of 
FIG. 1) can furnish ?lter rod sections F directly to the 
magazine 2090, 209b, 209C or 209d of the respective 
consuming machine 206a, 206b, 2066‘ or 206d. These 
consuming machines are analogous to the consuming 
machines 6a-6d of FIG. 1. The ?lter rod sections F 
which are produced by the machine 201 when the mag 
azines 209d-209d are ?lled to capacity are introduced 
into an auxiliary magazine 216 by way of an auxiliary 
conduit or pipe'204a. In the event that the producing 
machine 201 is idle but the auxiliary magazine 216 con 
tains at least some ?lter rod sections F, the magazine 
209a, 209b, 209c or 209d can receive ?lter rod sections 
which are being returned from the auxiliary magazine 
216. Thus, the consuming part of the production line 
of FIG. 6 can remain in operation even if the producing 
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machine 201 is idle. The auxiliary magazine 216 is 
analogous to the hopper 2 of FIG. 2 and forms part of 
a modi?ed distributor system 203 having ?ve transfer 
units 207a, 207b, 207e, 207d, 207e which can respec 
tively transmit ?lter rod sections F to the conduits 
204a, 204b, 2040, 204d, 2042. 
The distributor system 203 comprises a driven drum 

shaped conveyor 22] which has ?utes 222 normally re 
ceiving ?lter rod sections F from the producing ma 
chine 201 and serving to deliver such ?lter rod sections 
into registry with one of the conduits 204a-204e (see 
FIG. 7). The conduits 204a-204e can receive ?lter rod 
sections F from the conveyor 221 by way of the respec 
tive transfer units 207a-207e. The signal for actuation 
of transfer units 207a-207e are generated by detectors 
208a, 208b, 2080, 208d, 214 which are respectively in 
stalled in or on the magazines 209a, 209b, 209e, 209d 
and 216. The detectors 208a-208d are respectively 
connected with the transfer units 207a-207d by con 
ductor means 211a, 21 lb, 211C, 211d. The connection 
between the detectors 208a-208d and the respective 
transfer units 207a-207d further comprises a control 
circuit 213. This control circuit is connected with the 
detector 214 for the auxiliary magazine 216 by further 
conductor means 211e and with the transfer unit 207 
e by conductor means 219. Additional conductor 
means 218 connects the control circuit 213 with a with 
drawing unit 217 which serves to transfer ?lter rod sec 
tions F from the auxiliary magazine 216 back into the 
flutes 222 of the conveyor 221 in the distributor system 
203. The withdrawing unit 217 is rendered operative 
only when the producing machine 201 ceases to furnish 
?lter rod sections F directly to the conveyor 221 for de 
livery to one of the transfer units 207a-207e. The d-c 
motor 212 of the prime mover for the producing ma 
chine 201 is connected with the control circuit 213 by 
conductor means 215. Further conductor means 223 
connects the control circuit 213 with a start pushbutton 
210 and a stop pushbutton 220 both mounted on a con 
trol panel provided on the frame of the producing ma 
chine 201. The pushbutton 210 is actuated to start and 
the pushbutton 220 is actuated to arrest the motor 212. 
The detector 214 inthe auxiliary magazine 216 (see 

FIG. 7) is positioned in such a way that it produces a 
signal when the supply of ?lter rod sections F in this 
magazine rises to a predetermined maximum permissi 
ble level. Such signal is transmitted to the control cir 
cuit 213 by way of the conductor means 2112. It is to 
be noted that the pushbuttons 210, 220 merely start or 
stop the motor 212 of the producing machine 201. The 
speed of the motor 212 is determined by the control 
circuit 213 in dependency on the signal from the photo 
electric detector 214 in the auxiliary magazine 216. A 
further conductor means 218 connects the control cir 
cuit 213 with the withdrawing unit 217. 
Referring now in detail to FIGS. 7, 8, 9 and 10, it will 

be seen that each of the transfer units 207a-207e 
comprises a chamber 226a, 226b, 2260, 226d, 2262 
which is adjacent to the path of flutes 222 on the con 
veyor 221 (see particularly FIG. 9). As shown in FIG. 
10 which illustrates the chamber 2260, each of the 
chambers 226a-226e narrows in the direction of evacu 
ation of ?lter rod sections F from its interior, and each 
of these chambers communicates with the respective 
conduit 204a-204e. FIG. 10 shows the chamber 2260 
in registry with one of the ?utes 222 of the conveyor 
221 and the ?lter rod section F in this ?ute is about to 
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descend into the chamber 226c in order to be intro 
duced into the intake end of the conduit 2042. 
Conduits or tubes 227a, 227b,'227c, 227d, 2272 are re 
spectively provided to admit compressed air into the 
respective chambers 226a-2262 opposite the respec 
tive conduits 204a-2042 in order to propel ?lter rod 
sections F through the conduits and into the respective 
magazines 209a—209d and 216. 
The ?utes 222 of the conveyor 221 communicate 

with groups of radially inwardly extending suction ports 
228 (see particularly FIGS. 9 and 10), and each group 
of suction ports 228 communicates with a discrete axi 
ally parallel blind bore or channel 229 of the conveyor 
221. As shown in FIG. 10, the channels 229 are parallel 
with the axis of the conveyor 221 and their open ends 
terminate in one end face of the conveyor 221, namely, 
in that end face which is adjacent to a stationary valve 
plate 232. The valve plate 232 has an arcuate groove 
231 (see the left-hand portion of FIG. 9) which is con 
nected with a suction tube 233 so that the ?utes 222 
which travel along the groove 231 and contain ?lter 
rod sections F retain such sections under the action of 
suction which is generated 'by a suction-generating de 
vice 318 (FIG. 11) connected to the discharge end of 
the tube 233. The conveyor 221 rotates in a counter 
clockwise direction, as viewed in FIG. 9, and the 
groove 231 of the valve plate 232 is followed by a set 
of ?ve relatively short arcuate recesses or grooves‘ 
236a, 236b, 2360, 236d, 2362 which respectively com 
municate with tubes 237a, 237b, 2370, 237d, 2372. The 
tubes 237a-2372 can be connected with the suction 
generating device 318 or with a source (FIG. 11) of 
compressed air, depending upon whether a ?lter rod 
section P which is contained in a ?ute 222 travelling 
past the recesses 236a-2362 is to bypass one or more 
such recesses or is to be introduced into a selected one 
of the chambers 22611-2262. The manner in which the 
tubes 237a-2372 can be connected with the suction 
generating device 318 or with the source of com 
pressed air is illustrated in FIG. 11. It will be noted that 
each of the recesses 236a-2362 of the stationary valve 
plate 232 is in alignment with the corresponding cham 
ber 226a-2262. 
The details of the auxiliary magazine 216 and of the 

withdrawing unit 217 are illustrated in FIGS. 7 and 8. 
The magazine 216 has a hopper or receptacle 241 
which can store ?lter rod sections F admitted by way 
of the conduit 2042 when the magazines 209a-209d of 
the consuming machines 206a-206d are ?lled to capac 
ity. As shown in FIG. 7, the discharge end of the con 
duit 2042 is located between the lower ends of inner 
stretches of two endless belts 247, 248 which are re 
spectively trained over rollers 242, 243 and 244, 246. 
The inner stretches of the belts 247, 248 travel in an 
upward direction, as viewed in FIG. 7, so that they in 
troduce the ?lter rod sections F into the lower zone of 
the receptacle 241 when the conveyor 221 of the dis 
tributor system 203 admits ?lter rod sections into the 
intake end of the conduit 2042 by way of the respective 
transfer unit 2072. The belts 247, 248 are driven con 
tinuously, irrespective of whether or not the conduit 
2042 delivers ?lter rod sections F. 
The detector 214 in the upper portion of the recepta 

cle 241 of the auxiliary magazine 216 is a photoelectric 
detector which includes a light source 336 (see FIG. 
11) and a photosensitive element 337 which transmits 
a signal in response to such ?lling of the receptacle 241 
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that the light beam from the source 336 to the element 
337 is interrupted. 
The aforementioned withdrawing unit 217 comprises 

a rotary drum-shaped conveyor 252 (see FIGS. 7 and 
8) which is ' provided with axially parallel receiving 
means or ?utes 251. The shaft 253 ofthe conveyor 252 
is rigidly connected with a‘ spur gear 254 and can be 
coupled to a coaxial drive shaft 257 by way of an elec 
trically operable clutch 256. The drive shaft 257 is con 
nected with a toothed driver pulley 258 which is ro 
tated by a toothed belt 259. The belt 259 is further 
trained over a toothed pulley 261 on the output shaft 
of a constantly driven electric motor 262. Thus, the 
shaft 257 rotates continuously but the shaft 253 of the 
conveyor 252 rotates only when the clutch 256 is en 
gaged. An energizing winding 250 of the clutch 256 can 
be connected with an energy source by way of conduc 
tor means 265 and slip rings 255, 260. The spur gear 
254 on the shaft 253 of the conveyor 252 forms part of 
a gear train which further includes intermediate spur 
gears 263, 264 and a fourth spur gear 266. The gear 
266 is rotatable on but cannot move axially with refer 
ence to the shaft 267 of the conveyor 221 in the distrib 
utor system 203. The gear 266 is connected with a. 
holder 272 which forms part of a twin clutch 273. The 
holder 272 is rotatable on but cannot move axially of 
the shaft 267. This holder serves to support an energiz 
ing winding 274 of the twin clutch 273, and the winding 
274 can be connected with an energy source by way of 
slip rings 268, 269 and conductor means 271. A second 
holder 281 is mounted on the shaft 267 and is rigidly 
connected to a toothed pulley 276. The holder 281 also 
forms part of the twin clutch 273 and is connected with 
and supports an energizing winding 282 which can be 
connected with an energy source by way of conductor 
means 277 and slip rings 278, 279. The holder 282 can 
rotate on the shaft 267 but is not movable axially of the 
conveyor 221. The space between the holders 272 and 
281 accommodates a torque transmitting disk 283 
which is movable axially of but cannot rotate relative 
to the shaft 267. The end faces of the torque 
transmitting disk 283 and the adjacent end faces of the 
holders 272 and 281 are provided with teeth (so-called 
HIRTI-l teeth) so that, when the winding ‘274 or 282 of 
the clutch 273 is energized, the disk 283 is rotated by 
the respective holder. The pulley 276 which is rigid 
with the shaft 267 of the conveyor 221 is driven by a 
toothed belt 284 which is trained over a second pulley 
286 driven by a shaft 287 which receives torque from 
the motor 212 of the prime mover of the producing ma 
chine 201. ' 

Referring to FIG. 11, there are shown the details of 
the electrical components of the production line of 
FIG. 6. Each of the detectors 208a-208d is of identical 
construction. These detectors respectively comprise 
energy sources 301a, 302b, 3010, 301d which are con 
nected with potentiometers 302a, 302b, 3020, 302d. 
The wiper arms 303a, 303b, 3030, 303d, of the potenti 
ometers 302d-302d are respectively connected with 
pivotable scanning arms 304a, 304b, 3042, 304d which 
rest on the topmost layers of ?lter rod sections F in the 
respective magazines 209a-209d. It will be readily un 
derstood that the intensities of output signals from the 
potentiometers 302a, 302b, 3022, 302d are respectively 
proportional to the quantities of ?lter rod sections F 
which are stored in the respective magazines 
209a-209d. The potentiometers 302a¢302d are respec 
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tively connected to the conductor means 211a-211d, 
and the intensity of signals transmitted by such conduc 
tor means increases if the quantities of ?lter rod sec 
tions F in the respective magazines 209a-209d 
decrease. The voltage signals are transmitted to the 
control circuit 213. Such voltage signals are transmit 
ted to the energizing coils 306a~306d and 307a-307d 
of electromagnetically operated valves 308a, 308b, 
3086, 308d and 309a, 309b, 3090, 309d. Furthermore, 
such voltage signals are transmitted to diodes 311a, 
311b, 3110, 311d which are connected with one termi 
nal ofa source 312 of constant potential. The other ter 
minal of the source 312 is connected to the ground, as 
at 313. The control circuit 213 is assembled in such a 
way that a current can flow through the diode 3110, 
311b, 311c or 311d only if the signal which is transmit 
ted by the respective conductor means (221a, 211b, 
2l1c or 211d) is stronger than the signals from the 
other three conductor means. 
The valves 308a-308d are connected with a supply 

conduit 314 for compressed air. The conduit 314 is fur 
ther connected with a valve 309e and with the source 
316 of compressed air. A suction conduit 317 is con~ 
nected with the valves 308a-308d, with the suction 
generating device 318, and with a valve 3082. The lat 
ter is further connected to the supply conduit 314. The 
output signals from the detectors 208a-208d are fur 
ther transmitted to the inputs a, b, c, d of a logical cir 
cuit 321 of the type known as NAND-gate. The output 
2 of the NAND-gate 321 is connected with the input a 
of an AND-gate 322. A second input b of the AND-gate 
322 is connected with a tachometer generator 323 
which monitors the rotational speed of the output shaft 
of the motor 212 and produces signals whose intensity 
is proportional to such speed. The signal from the out 
put c of the AND-gate 322 is ampli?ed at 324 and can 
be transmitted (by conductor means 319a) to the coils 
306e, 307e of the electromagnetically operated valves 
3082, 30%. The valve 308e can connect the tube 237e 
with the conduit 314 or 317, and the valve 309a can 
connect the tube 227e with the conduit 314. 
The output signals from the detectors 208a-208d are 

further transmitted to the respective inputs a, b, c, d of 
an integrating circuit 326 here shown as an operational 
amplifier having an output 2 which is connected to a 
signal comparing junction 327. The intensity of signal 
which is transmitted by the output 2 of the integrating 
circuit 326 is indicative of the sum of signals received 
at the inputs a to d. The junction 327 is further con 
nected with a potentiometer 328 which furnishes a sig 
nal indicative of the desired minimum rotational speed 
of the output shaft of a motor 212. Thus, when the sig 
nal from the output e of the integrating circuit 326 is 
weaker than the signal from the potentiometer 328 
(which is adjustable), the signal from the potentiom 
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eter 328 determines the rotational speed of the motor - 
212. The signal from the junction 327 is transmitted to 
an input ampli?er 329 which is in circuit with the 
motor 212 (see the conductor means 215). The junc 
tion 327 is further connected with the aforementioned 
tachometer generator 323 which transmits signals indi 
cating the momentary rotational speed of the output 
shaft of the motor 212. In the absence of a signal from 
the output 2 of the integrating circuit 326, the rota 
tional speed of the output shaft of the motor 212 is de 
termined by the potentiometer 328. 

60 

65 

16 
The output e of the logical circuit 321 is further con 

nected with the input b of a so-called AND-NO gate 
331 whose other input a is connected with the input b 
of the gate 322 and with the output of the tachometer 
generator 323. The output c of the gate 331 is con 
nected with an ampli?er 332 which is connected with 
the windings 250, 274 of the clutches 256, 273 by way 
of the conductor means 218. The output signal from 
the photosensitive element 337 of the detector 214 in 
the receptacle 241 of the auxiliary magazine 216 is 
transmitted to the input a of a so-called OR-gate 338 
having a second input b connected to the stop pushbut 
ton 220 for the motor v212. The output c of the gate 338 
is connected with the input ‘b of a signal storing circuit 
339. The input a of the circuit 339 is connected with 
the start pushbutton 210, and the output c of the circuit 
339 is connected with the winding 282 of the clutch 
273 by way of an ampll?er 341 and conductor means 
218. The signal at the output c of the circuit 339 ap 
pears in response to transmission of a signal from the 
starter pushbutton 210. Such signal remains even if the 
starter pushbutton 210 is released, as long as the input 
b of the circuit 339 fails to receive a signal from the de 
tector 214 or from the stop pushbutton 220. 
The operation of the production line of FIGS. 6-11 

is as follows: 
The machine 201 is in operation and furnishes a con 

tinuous stream of ?lter rod sections F of six times unit 
length. Such ?lter rod sections are fed to that consum 
ing machine whose magazine contains the smallest sup 
ply of ?lter rod sections. The distributor system 203 in 
sures that only one of the magazines 209a-209d 
receives ?lter rod sections at a time. Signals to the dis 
tributor system 203 are furnished by the detectors 
208a-208d, and more particularly by the potentiom 
eters 302a-302d. The intensity of signals furnished by 
the potentiometers 302a-302d by way of conductor 
means 211a-211d depends on the inclination of the 
corresponding scanning arms 304a-304d. Only one of 
the diodes 3lla-311b permits the flow of current from 
the source 312 of constant potential, namely, that 
diode which receives from the respective potentiom 
eter 302a-302d a signal of maximum intensity. 
As shown in FIG. 11, the inclination of the scanning 

arm 304d indicates that the supply of ?lter rod sections 
F in the magazine 209d of the consuming machine 206d 
is smaller than the supplies in the other three magazines 
209a-209c. Therefore, the diode 311d permits the flow 
of current to the windings 306d, 307d of the electro 
magnetically operated . valves 308d, 309d. 
Consequently, the tubes'227d, 237d are connected with 
the supply conduit 314 for compressed air. The tubes 
2370-2376‘ are connectedwith the suction conduit 317, 
and hence with the suction generating device 318. 
These tubes are sealed from the supply conduit 314 and 
hence from the source 316 of compressed air. Conse 
quently, the ?lter rod sections F moving past the reces 
ses 236a-236c are held in the corresponding flutes 222 
by suction until they reach the recess 236d which is 
connected with the source 316 to expel the ?ler rod 
sections into the chamber 226d. Since the motor 212 
of the producing machine 201 is on, the starter push 
button 210 transmits a signal to the input a of the signal 
storing circuit 339. The output c of the circuit 339 
transmits a signal to the winding 282 of the clutch 273 
by way of the ampli?er 341 and conductor means 218. 
Therefore, the shaft 287 of FIG. 7, which is driven by 
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the motor 212, drives the shaft 267 of the conveyor 221 
by way of the pulley 286, belt 284 and pulley 276. The 
pulley 276 drives the shaft 267 by way of the holder 
281 and torque transmitting disk 283 which is attracted 
to the holder 281 because the winding 282 is energized. 
This is shown in FIG. 11. The clutch 256 is not ener 
gized and, therefore, the drive shaft 257 for the shaft 
253 is idle and the conveyor 252 of the withdrawing 
unit 217 is at a standstill. The ?lter rod sections F 
which are produced by the machine 201 are transferred 
from the flutes 222 of the conveyor 221 by way of the 
transfer unit 207d. The arc'uate grove 231 and recesses 
236a, 236b, 2360 of the stationary valve plate 232 are 
connected with the suction generating device 318 but 
the recess 236d is connected with the source 316 of 
compressed air (by way of the tube 237d) so that the 
filter rod sections remain in the ?utes 222 while moving 
past the groove 231 and recesses 236a, 236b, 2360 and 
enter the chamber 226d of the transfer unit 207d. The 
tube 237d introduces into the recess 236d a stream of 
compressedair which enters successive axially parallel 
channels 229 of the conveyor 221 and then ?ows into 
the ports 228 to expel the filter rod sections F from suc 
cessive flutes 222 into the chamber 226d of the transfer 
unit 207d. At the same time, the tube 227d transmits 
from the source 316 a stream of compressed air which 
expels the ?lter rod sections F from the chamber 226d 
of the transfer unit 207d into the conduit 204d for 
transport into the magazine209d of the consoming ma 
chine 206d. Each of the magazines 209a-209d 
comprises a pair of constantly driven endless belts cor 
responding to the belts 247, 248 shown in FIG. 7. Such 
belts transport the ?lter rod sections F which are admit 
ted by way of the respective conduits 204a-204d and 
introduce them into the lowermost zones of the respec 
tive magazines 209a-209d. 
_ When the supply of ?lter rod sections F in the maga 
zine 209d has risen above the supply of ?lter rod sec 
tions in one of the other three magazines 209a~2090, 
the corresponding diode 311d ceases to transmit a sig 
nal to the coils 306d, 307d for the valves 308d, 309d. 
It is assumed that, when the supply of ?lter rod sections 
‘F’ in the magazine-209d rises, it exceeds the supply of 
filter rod sections in the magazine 2090 of the consum 
ing machine 2060. The-diode 311d thereupon connects 
the source 312 of constant potential with the coils 
3060, 3070 of the electromagnetically operated valves 
3080, 3090 which latter connects the tube 2370 with 
the source 316 of compressed air. The tube 2270 is also 
connected with the source 316 so that the ?lter rod sec 
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tions F enter the chamber 2260 and thereupon the con- ' 
duit 2040 for transport into the magazine 2090. The de 
livery of ?lter rod sections F into the magazine 2090 is 
terminated when the supply of sections in this magazine 
rises above the supply of ?lter'rod sections in one of the 
other three magazines'209a, 209b, 209d. It will be seen 
that the distributor system 203 automatically delivers 
filter rod sections F into that magazine which contains 
the smallest supply of ?lter rod sections. The output 
signal from the logical circuit 321 insures that the rota 
tional speed of the motor 212 in the producing machine 
201 automatically changes in response to changes in 
consumption of ?lter rod sections by the consuming 
machines 206a'-206d. Thus, the rotational speed of the 
output shaft of the motor 212 is higher when the signal 
which is transmitted by one of the conductors 
211a-21 1d is very strong, and such rotational speed de— 
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creases when the singal is rather weak, i.e., when each 
of the magazines 209a-209d contains a substantial sup 
ply of ?lter rod sections F. 

If one ' or more of the consuming machines 

206a-206d are out of commission, or if one or more of ‘ 

the cigarette rod making machines which are directly 
coupled with such consuming machines are arrested, 
the quantities of ?lter rod sections F in the magazines 
209a-209d rise to the maximum permissible value. The ' 
purpose of the auxiliary magazine 216 is to accept the 
output of the producing machine 201 when all of the 
magazines 209a-209d are ?lled to capacity. Thus, the 
producing machine 201 need not be arrested when the 
magazines 209a-209d are ?lled because the ?lter rod 
sections F are then automatically admitted into the re— 
ceptacle 241 of the auxiliary magazine 216. The signal 
from the output 0 of the logical circuit 321 is then 
transmitted to the input a of the AND-gate 322 which 
causes the ampli?er 324 to energize the coils 3060, 
3070 of the valves 3080, 3090 by way of conductor 
means 3190. The input 12 of the AND-gate 322 receives 
a signal from the tachometer generator 323 because 
the motor 212 of the producing machine 201 is run 
ning. Therefore, the output c of the AND-gate 322 en 
ergizes the coils 306e, 3070 and the tubes 227e, 2370 
of the transfer unit 2070 are connected with the source 
316 of compressed air by way of ‘conduit 314.'The con 
duit 2040 then conveys a continuous stream of ?lter 
rod sections F into the space between the inner 
stretches of the endless belts 247,248, andthe belts 
transport the ?lter rod sections sideways and upwardly, 
as viewed in FIG. 7, into'the lowermost zone of the re 
ceptacle 241 of the auxiliary-magazine 216. When the 
supply of ?lter rod sections F in the receptacle 241 
rises to the level of the detector 214, the photosensitive 
element 337 of the detector 214 transmits a signal to 
the input a of the OR-gate 338 and the output 0 of this 
gate transmits a signal to the erasing input b of the sig 
nal storing circuit 339. The signal at the output 0 of the 
circuit 339 disappears so that the winding 282 of the 
clutch 273 is deenergized. Also, the disappearance of 
output signal from the signal storing circuit 339 results 
in deenergization of the motor relay 342 which causes 
the ampli?er 329 to disconnect the motor 212 from the ' 
energy source so that the producing machine 201 ‘ 
comes to a standstill. _ 

When the supply of ?lter rod sections F in at least 
one of the magazines 209a-209d decreases below the 
maximum level, the signal at the output 0 of the logical 
circuit 321 disappears. Since the tachometer generator 
323 does not transmit a signal because the motor 212 
is at a standstill, neither the input a nor the input b of 
the AND-NO gate '331 receives a signal. Therefore, the 
,output 0 of the gate 331 transmits a signal which causes 
the ampli?er 332 to energize the windings 250 and 274 
by way of conductor means 218. The continuously run 
ning motor 262 causes the clutch 256 and the spur 
gears 254, 263, 264, 266, the holder 272 and the 
torque-transmitting disk 283 to rotate whereby the disk 
283 is disengaged from the holder 281 and engages 
with the holder 272. The conveyors 252 and 221 begin 
to rotate so that the ?lter rod sections F are being with 
drawn from the receptacle 241 of the auxiliary maga 
zine 216 and are transferred into the ?utes 251 of the 
conveyor 252 and thence into the ?utes 222 of the con 
veyor 221. The conveyor 221 delivers such ?lter rod 
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sections into that magazine (209a or 20% or 209a or 
209d) which is not ?lled to capacity. 
When the supply of ?lter rod sections F in the maga 

zine 216 descends below the level of the detector 214, 
the operator can depress the start pushbutton 210 to 
restart the producing machine 201 by causing an ener 
gization of the motor relay 342 which causes the ampli 
?er 329 to reconnect the motor 212 with the energy 
source by way of conductor means 215. Thus, the ma 
chine 201 resumes the'production of ?lter rod sections. 

If the machine 201 is at a standstill, for example, due 
to a short-lasting malfunctioning, the consuming ma~v 
chines 206a-206d can operate for a certain period of 
time by receiving ?lter rod sections F from the auxiliary 
magazine 216. The withdrawing unit 217 is automati 
cally actuated when the supply of sections F in one of 
the magazines 209a-209d decreases below the maxi 
mum level while the producing machine 201 is idle. 
The withdrawal of ?lter rod'sections F from the recep 
tacle 241 of the auxiliary magazine 216 and the deliv 
ery of such ?lter rod sections into the ?utes 222 of the 
conveyor 221 take place in the following way: 

In the ?rst step, the operator depresses the stop push 
button 220 so as to deenergize the winding 282 of the 
clutch 273. The relay 342 is deenergized and the ampli 

_ fier 329 disconnects the motor 212 from the energy 
source. The producing machine 201 comes to a stand 
still. The output signal from the tachometer generator 
323 disappears when the motor 212 comes to a stand 
still. If at least one of the consuming machines 
206a-206d requires a fresh supply of ?lter rod sections, 
i.e., if at least one of the inputs a, b, c, d of the logical 

, circuit 321 receives a signal from the respective detec 
tor in the magazine 209a, 209b, 2090 or 209d, the sig 
nal of the output e of the circuit 321 disappears. There 
fore, the AND-NO gate 331 transmits a signal to the 
amplifier 332 which energizes the windings 250, 274 of 
the clutches 256, 273. The torque-transmitting disk 
283 is coupled to the holder 272 and, therefore, the 
motor 262 drives the conveyor 252 by way of the 
clutch 256 and gears 254, 263, 264, 266. The gear 266 

‘ drives the shaft 267 of a conveyor 221 by way of the 
holder 272. The rotational speed of the conveyors 221, 
252 is synchronized by, the gear train 254, 263, 264, 
266 so that the ?lter rod sections F which are being 
withdrawn from the receptacle 241 of the auxiliary 
magazine 216 by the ?utes 251 of the conveyor 252 
enter the ?utes 222 of the conveyor 221. The ?utes 222 
then deliver ?lter rod sections F to that one of the 
transfer units 207a, 207b, 2070', 207d which serves to 
deliver ?lter rod sections to the magazine containing 
the smallest quantity of ?lter rod sections. The transfer 
of filter rod sections from the flutes 222 into the con 
duit 204a, 204b, 2040 or 204d takes place in a manner 
as described above. ' ' ' 
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If the producing machine 201 is to be started again, i 
the operator depresses the start pushbutton 210 so that 
the winding 282 of the clutch 273 is energized by way 
of the signal storing circuit 339 and ampli?er 341. 
Also, the ampli?er 341 energizes the motor relay 342 
which causes the ampli?er 329 to connect the motor 
212 with the energy source byway of conductor means 
215. The tachometer generator 323 transmits to the 
junction 327 and to the input b of the AND-gate as well 
as to the input a of the AND-NO gate 331 a signal as 
soon as the motor 212 is started. The signal from the 
tachometer generator 323 to the input a of the gate 331 
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20 
causes the ampli?er 332 to deenergize the windings 
250, 274 of the clutches 256, 273. Therefore, the 
motor 262 is disconnected from'the conveyors 252 and 
221, and the withdrawal of ?lter rod sections F from 
the auxiliary magazine 216 is terminated. From 
thereon, the conduit 204a, 204b, 2040 or 204d receives 
?lter rod sections F directly from the producing ma 
chine 201. 
The embodiment which is illustrated in FIGS. 12-—l5 

differs from the embodiment of FIGS. 6-11 in that the 
distributor system does not employ a rotary conveyor. 
Such rotary conveyor is replaced by a reciprocable 
plate-like conveyor 421 serving to deliver ?lter rod sec 
tions F from the producing machine 401 into one of the 
conduits 404a, 404b, 404e, 404d, 4042 which respec 
tively correspond to the conduits 204a—204e of FIGS. 
6-11. The signals for movements of the plate-like con 
veyor 421 to a selected one of four of its ?ve positions 
are furnished by detectors 408a-408d (FIG. 15) corre 
sponding to the detectors 208a-208d which are used in 
or on the magazines 209a-209d of the consuming ma 
chines 206a-206d of FIG. 6. 
The conveyor 421 forms part of a modi?ed distribu 

tor system 403 and is provided with guide elements or 
?utes 422a, 422b, 4220, 422d, 4222. This conveyor is 
reciprocable along a base 43 which is provided with 
suitable guide means, such as dovetailed projections 
shown in FIG. 13. The directions of reciprocation of 
the conveyor 421 are indicated by arrows 424, 424'. 
The means for moving the conveyor 421 with reference 
to the base 423 comprises a reversible electric motor 
426 whose output shaft drives a feed screw 427 mesh 
ing with a spindle nut 428 which is arranged to share 
the movements of the conveyor 421. The motor 426 
rotates the feed screw 427 in‘ a direction to move the 
conveyor 421 downwardly, as viewed in FIG. 12 (see 
the arrow 424), when the circuit of the motor 426 is 
completed by way of a ?rst motor relay 466. When the 
relay 466 is deenergized and a second relay 467 is ener 
gized, the motor 426 rotates the feed screw 427 in a di 
rection to move the conveyor 421 upwardly, as viewed 
in FIG. 12 (see the arrow 424'). The power leads which 
can connect the motor 426 with an energy source by 
way of the relay 466 or 477 are shown at 468. The 
motor 426 is a conventional reversible-polarity motor 
which can change the direction of rotation of its output 
shaft in response to energization of the relay 466 or 
477. 
The conveyor 421 has a cover plate 429 which is pro 

vided with the aforementioned spindle nut 428 and car 
ries a set of ?ve actuating members or trips 4310, 431b, 
431e, 431d, 431e each of which can actuate a station 
ary switch 432. The direction in which the ?lter rod 
sections F which are produced by the machine 401 can 
travel to the ?utes 422a-422e of the conveyor-421 is 
indicated by an arrow 433. ' 

The ?utes 422a-422e of the conveyor 421 taper in 
the direction of transport of ?lter rod sections F from 
the producing machine 401 toward the respective con 
suming machine (arrow 433). The inlets of the con 
duits 404a-404e are ?xed'to the conveyor 421 so that 
each thereof registers with the tapering end of the re 
spective ?ute 422a-422e. At least a portion of each of 
the conduits 404a-404e consists of ?exible material so 

' that such conduits can share the movements of the con 
veyor 421 with reference to the base 423. 
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The inlets of the conduits 404a-404e are formed with 
transversely extending slots 434a-434c for reception of 
gates 436, 437 which consist of thin sheet metal and are 
mounted on the base 423. Said gates serve to shut off 
those conduits which are not fed. As mentioned before, 
the construction of the consuming machines which re 
ceive ?lter rod sections F by way of the conduits 
404a-404d is assumed to correspond to the construc 
tion of machines 206a-206d shown in FIG. 6. The con 
duit 404e can deliver ?lter'rod sections F to an auxili 
ary_magazine (not shown) which corresponds to the 
magazine 216 of FIG. 7. The magazine which receives 
?lter rod sections by way of the conduit 404e can re 
turn such filter rod sections for delivery to the consum 
ingmachines by way of the conduit 404a, 404b, 404C 
or 404d. This takes place when the producing machine 
401 is temporarily out of commission. 
The producing machine 401 includes a tubular outlet 

441 which is shown in FIGS. 12 and’ 13 and serves to 
deliver ?lter rod sections F to the ?utes ,422a-422e of 
the conveyor 421. The reference characters 442 and 
443 denote two driven rollers which form part of an ac 
celerator 444 serving to propel the ?lter rod sections F 
from the tube 441 of the producing machine 401 into 
the registering ?ute'of the conveyor 421. A supply con 
duit 446 is connected with the outlet 441 and serves to 
admit a stream of compressed air which can propel ?l 
ter rod sections F into one of the conduits 404a-404e 
at a time. . - 

The control circuit for the production line which in 
cludes the structure of FIGS. 12-14 is illustrated in 
FIG. 15. This Figure shows the aforementioned detec 
tors 408a-408d which are associated with the maga 
zines of the consuming machines that receive ?lter rod 
sections F from the producing machine 401. The detec 
tors 408a-408d_respectively comprise energy sources 
451a, 451b, 4510, 451d and potentiometers 452a, 
452b, 4526, 452d having wiper arms 453a, 453b, 453e, 
453d. The wiper arms 453a-453d are respectively con 
nected with pivotable scanning arms 454a, 454b, 454e, 
454a’ which rest on the topmost layers of supplies of ?l 
ter rod sections F in the magazines of the respective 
consuming machines. The signal which is produced by 
a detector is more pronounced if the supply of ?lter rod 
sections in the respective magazine is low. The wiper 
arms 453a453e are connected with the ground, as at 
459, by way of a source 458 of constant potential, re 
lays 456a, 456b, 456c, 456d. and diodes 457a, 457b, 
4570, 457d. The contacts of the relays 456a-456d are 
closed in response to energization of the respective re 
lays and then connect the outputs of sources 4610, 
461b, 4610, 461d of reference signals with the respec 
tive inputs a, b, c, d of a signal comparing circuit 462 
as well as with the respective inputs a, b, c, d of a logical 
circuit 463 of the type known as NAND-gate. The out 
put e of the logical circuit 463 is connected with the 
winding of a relay 4562 which, when energized, con 
nects a source 46le of reference signals with the input 
e of the signal comparing circuit 462. The sources 
461a~461e serve to transmit voltage signals which 
equal to or are twice, three times, four times and ?ve 
times as strong as a‘ basic or unit signal. Thus, when the ' 
relay 456e is energized by the logical circuit 463, the 
source 4612 transmits to the input e of'the signal com 
paring circuit 462 a signal whose intensity is ?ve times 
the intensity of signal from the source 461a to the input 

20 

25 

30 

35 

45 

50 

65 

22 
a of the signal comparing circuit 462 in response to en 
ergization of the relay 456a. ‘ 
The circuit 462 has a further input f which is con 

nected with the input 0 of a forward and rearward 
counter 464. The counter 464 adds up signals which 
are transmitted by way of the input a and subtracts 
from the obtained sum those signals which are trans 
mitted to it by way of the input b. The signal and the 
output c of the counter 464'is indicative of the differ 
ence between the sum of signals transmitted to the 
counter at the input a and the sum of signals transmit 
ted to the input b. 
The signal comparing circuit 462 has two outputs g 

and g’. The output g transmits a signal as long as the 
difference between the signal transmitted by one of the 
sources 461a-4612 and the signal transitted by the 
counter 464 is a positive signal. The output g’ transmits 
a signal when the signal representing the difference be 
tween a signal transmitted by one of the sources 
461a-46k and the output signal from the counter 464 
is a negative signal. The output signals at g and g’ re 
spectively energize the ‘relays 466, 467 which regulate 
the operation of the reversible motor 426.for the con 
veyor 421 in the manner as described in connection 
with FIG. 12. The relay 466-or 467 can connect the 
motor 426 with the energy source by way of power 
leads 468. ' 

The output g of the signal comparing circuit 462 is 
further connected with a relay 469 which has two 
contacts a and b one of which is closed when the other 
is open and vice versa. It will be noted that the condi 
tion of the relay 469 is -a function of the nature of the 
signal that is being emitted by the circuit 462. The in 
puts a and b of the counter 464 are respectively con 
nected with the switch 432 in response to energization 
and deenergization of the relay 469. The condition of 
the relay 469 determines whether or not a signal from 
the switch 432 reaches the input a or the input b of the 
counter 464. i ' l 

The operation of the production line the parts of 
which are shown in FIGS. 12 to 15 is as follows: 
The ?lter rod sections F which ,areproduced by the 

machine 401 are moved serially into the'range of rol 
lers 442, 443 of the accelerator 444 and are propelled 
lengthwise so as to be separated from each other and 
to enter into the flute 4226 of the conveyor 422. The 
stream of compressed air which is admitted into the 
flute 422a of the conveyor 421 by way of the supply 
conduit 446 causes the ?lter rod sections F in the ?ute 
4220 to advance toward and into the inlet of the con 
duit 4040 and to enter the corresponding magazine. If 
desired or necessary, the conduit 404c.can be con 
nected with one or more ori?ces which admit thereto 
compressed air to assist in the transfer of ?lter rod sec 
tions F toward the respective magazine. When the sup 
ply of ?lter rod sections in the magazine which is con 
nected with the conduit 404e rises so that such supply 
exceeds the supply of ?lter rodv sections in another 
magazine, for example, in the magazine wherein the 
supply of ?lter rod sections is scanned by the’ arm 454a 
shown in FIG. 15, a current flows from the source 45 la 
by way of the wiper arm 453a; relay 456a, diode 457a 
and the source 458 to the ground 459. The relay 456a 
closes its contact and connects the source 461a of ref-' 
erence signals with the input a of the signal comparing 
circuit 462. The input 0 receives a signal whose inten 
sity is indicative of the value “1;” The input f of the'cir 






