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57 ABSTRACT 
The operation of parts or groups of parts in discrete 
machines or groups of cooperating machines for the 
treatment, processing and/or transport of plain or fil 
ter-tipped smokers' products and/or their components 
is monitored by discrete detectors. The detectors pro 
duce signals in response to detection of malfunctions 
of the respective parts or groups of parts. Such signals 
are utilized to stop one or more machines as well as to 
operate circuits or devices which count and record the 
number of malfunctions of each part or group of parts 
within a selected period of time, and which also re 
cord the length of intervals of idleness of one or more 
machines as a result of malfunctioning of each part or 
group of parts as well as the ratio of intervals of idle 
ness to the length of a selected period, such as a day's 
shift or a week. 

25 Claims, 26 Drawing Figures 
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METHOD AND APPARATUS FOR MONITORING 
THE OPERATION OF TOBACCO PROCESSING 

MACHINES OR THE LIKE 

BACKGROUND OF THE INVENTION 

The present invention relates to the manufacture 
and/or processing of smokers' products, such as plain 
or filter cigarettes, cigars or cigarillos, and more partic 
ularly to improvements in a method and apparatus for 
supervising the operation of one or more processing 
units in such machines or in groups of such machines. 
Still more particularly, the invention relates to a 
method and apparatus for automatically supervising 
the operation of essential or critical processing units or 
assemblies in machines or groups of machines which 
are used for the making, treatment and/or transport of 
tobacco leaves, tobacco shreds, wrappers for tobacco 
filler rods, filters for cigarettes, cigars or the like, packs 
for cigarettes or the like, and cartons or other contain 
ers for packs of cigarettes or the like. 
The trend in the tobacco processing industry is 

toward the rationalization of operation by employing 
highly sophisticated automatic or semiautomatic ma 
chines and groups of machines which are capable of 
turning out large quantities of products per unit of time 
and which are designed to segregate defective products 
or defective components of products from satisfactory 
products. Interruptions in the operation of such auto 
matic high-speed machines are very undesirable be 
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cause even a short-lasting interruption or slowdown of 30 
operation results in extremely large losses in output. 
For example, if a modern filter cigarette making ma 
chine which turns out as many as 4,000 filter cigarettes 
per minute remains idle for a period of 5 minutes, the 
loss in output amounts to more than 20,000 cigarettes 
since the output of such machine during the interval of 
acceleration from zero speed to normal operating 
speed is well below maximum output. Furthermore, in 
many such machines, the articles which are produced 
immediately after starting must be discarded for a vari 
ety of reasons, for example, due to drying of adhesive 
which is used to unite plain cigarettes with simple or 
multiplex filter plugs of unit length or multiple unit 
length. 
On the other hand, it is unavoidable that a high-speed 

automatic machine which embodies a very large num 
ber of complex parts and assemblies of parts will fail to 
operate properly from time to time so that its prime 
mover must be arrested in order to allow for safe in 
spection and rapid elimination of the cause or causes 
of malfunction. The likelihood of recurring malfunc 
tion is even greater when two or more complex auto 
matic machines are directly coupled to each other to 
form a production line wherein components of smok 
ers' products are subjected to a large number of succes 
sive treatments. For example, it is already known to 
employ production lines wherein a cigarette rod mak 
ing machine is directly coupled with a filter cigarette 
making machine which, in turn, is directly coupled with 
a tray filling machine or with a packing machine. It is 
also known to provide such production lines with an 
automatic control system which regulates the operation 
of one or more machines in dependency on the opera 
tion of another machine or machines. Thus, the speed 
of a filter cigarette making machine is normally regu 
lated to conform to the operating speed of a machine 
which produces plain cigarettes and is directly coupled 
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2 
with the filter cigarette making machine. Also, the 
speed of a packing machine for plain or filter cigarettes 
is normally regulated as a function of the operating 
speed of the machine which supplies plain or filter ciga 
rettes to such packing machine. The persons in charge 
of such production lines are normally called upon to 
supervise the automatic operation of machines and to 
rapidly eliminate the causes of malfunction in order to 
reduce the intevals of idleness to a minimum. 

It was found that certain processing units or assem 
blies of machines in such complex production lines are 
more likely to malfunction than other units, and it is 
customary to employ detectors which monitor the 
operation of certain sensitive or critical processing 
units in order to make sure that the respective machine 
or machines are arrested in automatic response to de 
tection of malfunction before the malfunction can 
cause excessive losses in output and/or damage to the 
parts of the respective machine or machines. Though 
trained to eliminate the immediate cause of certain 
malfunctions (for example, pileups of cigarettes or like 
rod-shaped articles), the persons in charge are often 
unable to determine and to eliminate the basic cause or 
causes of unsatisfactory operation so that the malfunc 
tions occur again and again with attendant losses in 
output and potential serious damage to the machines, 
i.e., a damage which may necessitate a prolonged inter 
ruption of operation. Furthermore, the elimination of 
causes of malfunction and/or the length of interval of 
idleness of a complete production line due to the mal 
function of a single processing unit depends entirely on 
the skill and conscientiousness of the personnel. For 
example, an attendant might be likely not to report re 
peated malfunctions of certain processing units if such 
malfunctions are due to unauthorized absence and/or 
improper repair work. 

It is already known to record the intervals of idleness 
of a cigarette rod making machine. Reference may be 
had to German printed publication Ser. No. 1, 195,655 
which discloses a system serving to record the periods 
of idleness and to compare the sum of such periods 
with the periods of actual operation or with the dura 
tion of theoretically attainable maximum periods of 
operation. A drawback of such system is that it does 
not indicate the nature of malfunctions which were the 
cause of stoppage of the machine and/or of the loss in 
output. It is further known to monitor the operation of 
a cigarette rod making machine to determine the out 
put and deviations of actual output from a desired out 
put. Systems for carrying out such monitoring opera 
tions are disclosed in U.S. Pat. Nos. 3,147,370 and 
3,259,746. A drawback of such proposals is that the 
person in charge of evaluating the recorded informa 
tion is unable to determine the causes of malfunction 
of particular processing units and/or the frequency of . 
malfunctioning of a particular processing unit. 

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

improved method of recording the nature, frequency 
and duration of malfunctions of one or more processing 
units or assemblies in automatic machines or groups of 
machines for the manufacture of smokers' products. 
Another object of the invention is to provide a com 

prehensive (all embracing) method of monitoring or 
supervising the operation of one or more processing 
units or assemblies in tobacco processing or like ma 
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chines in such a way that the results of the monitoring 
operation cannot be influenced by attendants so that 
the resuits can be objectively evaluated to determine 
the basic causes of malfunctions and to facilitate rapid 
elimination of such causes with attendant reductions in 
repair work and increases in output. 
A further object of the invention is to provide a 

method according to which the monitoring of one or 
more processing unit in one or more relatively simple 
or complex machines for the processing of tobacco, fil 
ter material, wrapping material, packing material and 
other commodities which must be treated, transported 
and/or otherwise manipulated in connection with the 
manufacture of smokers' products results in the provi 
sion of a permanent record which can be evaluated on 
the spot or by persons or apparatus at any desired dis 
tance from the monitored processing units. 
An additional object of the invention is to provide a 

method of monitoring the operation and of recording 
malfunctions of processing units in machines or groups 
of machines which are used to treat tobacco leaves, 
fragments of tobacco leaves, streams and rods of to 
bacco shreds, webs or tapes of wrapping material for 
tobacco filler rods, plain or filter-tipped cigarettes, ci 
gars, cigarillos or cheroots, packs, cartons or bales of 
such rod-shaped articles and tobacco leaves, filter ma 
terial, filter rods and filter rod sections which are used 
for the making of filter-tipped smokers' products, print 
ing ink, adhesive, coloring matter, agents which are 
used for curing of tobacco, trays or chargers for rod 
shaped tobacco-containing articles, and/or other com 
modities which are manipulated in connection with the 
manufacture of smokers' products. 

Still another object of the invention is to provide a 
single machine or a group of machines for the process 
ing of tobacco, filter material and related commodities 
with a novel monitoring or supervising apparatus which 
can detect faulty operation of one or more processing 
units, initiate the stoppage of affected machine or ma 
chines, and produce a full record of the number, origin 
and duration of malfunctions for evaluation by compe 
tent persons or computers to thus insure rapid detec 
tion and effective elimination of basic causes of each 
malfunction. 
A further object of the invention is to provide a su 

pervising or monitoring apparatus which can be built 
into or combined with many existing machines or 
groups of machines for automatic processing of to 
bacco and/or related commodities. 
Another object of the invention is to provide a super 

vising or monitoring apparatus whose accuracy cannot 
be influenced by attendants and which can be designed 
to monitor the operation of any desired number of pro 
cessing units in a single machine or in a production line 
which is composed of two or more discrete machines. 
An additional object of the invention is to provide the 

monitoring apparatus with detectors which are espe 
cially suited to scan the operation of selected process 
ing units and with recording means which can record 
two or more types of information, depending on the 
complexity of the machines and on the desired outlay 
for the construction of the monitoring apparatus. 
A further object of the invention is to provide a moni 

toring apparatus which can be used to objectively eval 
uate the carefulness, skill and other qualities of atten 
dants and which can be resorted to for insuring rapid 
elimination of basic causes of recurring malfunctions of 
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4 
one or more sensitive processing units in machines for 
the treatment of tobacco or related commodities. 
One feature of the invention resides in the provision 

of a method of supervising one or more processing 
units which are prone to malfunction and constitute 
components (especially important essential or critical 
components) of machines for the treatment of tobacco 
and/or other commodities which are employed in the 
manufacture (including making, testing, packing and 
transporting) of smokers' products, such as plain or fil 
ter cigarettes, cigars, cigarillos and the like. The 
method comprises the first step of automatically moni 
toring the operation of one or more processing units to 
detect their malfunctions, and the second step of auto 
matically counting and recording the number of the de 
tected malfunctions. 
When the method is employed for supervision of 

complex machines which comprise two or more impor 
tant or essential processing units and/or for supervision 
of entire production lines consisting of two or more di 
rectly or indirectly coupled machines each with one or 
more processing units so that the number of processing 
units which require supervision is two or more, the first 
step comprises separately monitoring the operation of 
each of a plurality of processing units, and the second 
step comprises separately counting and recording the 
number of malfunctions of each monitored processing 
unit. 
The method may further comprise the additional 

steps of arresting or slowing down the machine or ma 
chines in response to detection of each malfunction for 
an interval of time which is needed to eliminate the 
cause of malfunction, and recording the length of each 
interval of idleness or lower-speed operation. The 
method then preferably further comprises the steps of 
recording the combined length of intervals of idleness 
or lower-speed operation of the machine due to mal 
functions within a predetermined period of time, e.g., 
within one or more hours, within a shift, within a period 
of 24 hours, within a week, or even a longer period of 
time. It is also desirable to compare the combined 
length of intervals of idleness or lower-speed operation 
with the length of the selected period, e.g., a full shift, 
to thus determine the ratio of the length of full-speed 
operation to the combined length of intervals of idle 
ness of a particular machine or group of machines. 
The first step may comprise monitoring the operation 

of at least one processing unit in each of a plurality of 
machines which together form part or constitute a pro 
duction line for smokers' products or for component 
parts of such products. 
The processing units vary from machine to machine, 

and so does the step of monitoring their operation to 
detect malfunctions. Thus, in a filter cigarette making 
machine, the processing unit which requires monitor 
ing may be a magazine for storage or feed of prefabri 
cated filter rod sections, a conveyor for one or more 
rows of prefabricated plain cigarettes, a wrapping or 
rolling assembly which connects filter tips with plain 
cigarettes by means of adhesive-coated uniting bands, 
a testing assembly for filter cigarettes, a device for 
feeding of material which is to form uniting bands, a 
paster or another adhesive applying device, and/or 
many others. In a cigarette rod making and severing 
machine, the processing unit may be a magazine and a 
conveyor for withdrawing shredded tobacco from the 
magazine, a wrapping unit which convolutes a continu 
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ous cigarette paper web about a continuous filler rod 
consisting of shredded tobacco, splicing device which 
units an expiring web of cigarette paper with a fresh 
web, a drum or another conveyor which causes a 
change in the direction of travel of plain cigarettes, 
and/or many others. 
The processing units which can be monitored in ac 

cordance with the improved method may be built into 
the aforementioned machines, into conveyors for 
stacks of rod-shaped tobacco-containing articles, into 
machines for stripping, sorting and otherwise treating 
tobacco leaves or parts of tobacco leaves prior to intro 
duction into a rod-forming machine, into a machine for 
cutting tobacco leaves to form shreds, into a machine 
for packing arrays of cigarettes or the like in envelopes 
to form packs, into a machine for processing packs of 
cigarettes or the like, into a machine for the making 
and processing of filter rods which are severed to yield 
filter plugs for cigarettes, cigarillos or cigars, and/or 
into any combinations of two or more such machines. 
For example, the method can be employed for the 
monitoring of complete production lines consisting of 
one or more cigarette rod making machines, one or 
more filter cigarette making machines and one or more 
tray filling machines or one or more packing machines. 

The novel features which are considered as charac 
teristic of the invention are set forth in particular in the 
appended claims. The improved monitoring apparatus 
itself, however, both as to its construction and its mode 
of operation, together with additional features and ad 
vantages thereof, will be best understood upon perusal 
of the following detailed description of certain specific 
embodiments with reference to the accompanying 
drawing. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a diagrammatic plan view of a production 

line consisting of five machines for the production and 
further processing of filter cigarettes and of a monitor 
ing apparatus which supervises the operation of pro 
cessing units in the machines and keeps records of the 
duration, number and nature of interruptions due to 
improper operation of certain processing units in vari 
ous machines and/or to the absence of certain materials 
and commodities; 
FIG. 2 is a schematic side elevational view of a ciga 

rette rod making machine which constitutes one ma 
chine of the production line shown in FIG. 1; 
FIG. 3 is an enlarged vertical sectional view of a dis 

tributor for shredded tobacco in the cigarette rod mak 
ing machine of FIG. 2; 
FIG. 4 is a schematic side elevational view of a filter 

cigarette making machine which constitutes a second 
machine of the production line shown in FIG. 1 and is 
directly coupled to the cigarette rod making machine 
of FIG. 2; 
FIG. 5 is a schematic partly side elevational and 

partly vertical sectional view of a tray filling machine 
which constitutes a third machine of the production 
line shown in FIG. 1 and is directly coupled to the filter 
cigarette making machine of FIG. 4; 
FIG. 6 is a perspective view of a transfer conveyor 

which constitutes the fourth machine and of a portion 
of an endless overhead conveyor which constitutes the 
fifth machine of the production line shown in FIG. 1; 
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FIG. 7 is an enlarged view of a first detector which 

is used in the monitoring apparatus of FIG. 1 to scan 
the operation of a processing unit in the machine of 
FIG. 2 and/or 4; 
FIG. 8 is an enlarged view of a second detector which 

is used in the monitoring apparatus of FIG. 1 to scan 
the operation of a second processing unit in the ma 
chine of FIG. 2 or in the machine of FIG. 4; 
FIG. 9 is an enlarged view of a third detector which 

serves to scan the operation of a third processing unit 
in the machine of FIG. 2; 
FIG. 10 is an enlarged view of a fourth detector 

which serves to scan the operation of a further process 
ing unit in the machine of FIG. 2 and/or FIG. 4; 
FIG. 11 is an enlarged view of a detector which scans 

the operation of a processing unit in the machine of 
FIG. 4; 
FIG. 12 is an enlarged view of a detector which scans 

the operation of another processing unit in the machine 
0 of FIG. 4; 
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FIG. 13 is an enlarged view of a detector which scans 
the operation of still another processing unit in the ma 
chine of FIG. 4; 

FIG. 14 is an enlarged view of a detector which scans 
the operation of a further processing unit in the ma 
chine of FIG. 4; 
FIG. 15 is an enlarged view of a detector which scans 

the operation of a processing unit in the machine of 
FIG. 5; 
FIG. 6 is an enlarged view of a detector which scans 

the operation of another processing unit in the machine 
of FIG. 5; 
FIG. 17 is an enlarged view of a detector which is in 

stalled in the machine of FIG. 5 but serves to produce 
signals in response to detection of improper operation 
of one or both conveyors shown in FIG. 6; 
FIG. 18 is an enlarged view of a detector which 

serves to scan the operation of a processing unit in the 
transfer conveyor of FIG. 6; 
FIG. 19 is an enlarged view of a further detector 

which is installed in the machine of FIG. 5 but serves 
to produce signals in response to detection of improper 
operation of the transfer conveyor shown in FIG. 6; 

FIG. 20 is a diagrammatic plan view of a second pro 
duction line which includes the machines of FIGS. 2 
and 4 and a packing machine which is directly coupled 
with the filter cigarette making machine, there being 
further shown a second monitoring apparatus which su 
pervises the operation of processing units in the ma 
chines and keeps records of the duration, number and 
nature of interruptions due to improper operation of 
certain units in various machines and/or due to other 
Causes, 
FIG. 21 is a schematic side elevational view of the 

packing machine in the production line of FIG. 20; 
FIG.22 is an enlarged view of a detail in the machine 

of FIG. 21, further showing a first detector which scans 
the operation of a processing unit in the packing ma 
chine; 
FIG. 23 is an enlarged partly perspective view of a 

second detector which scans the operation of a second 
processing unit in the packing machine of FIGS. 20 and 
21; 
FIG. 24 is an enlarged vertical sectional view of a de 

tail in the machine of FIG. 21 and of a further detector 
which scans the operation of a third processing unit in 
the packing machine; 
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FIG. 25 is a schematic side elevational view of a to 
bacco cutting machine and of a monitoring apparatus 
which supervises the operation of processing units in 
the cutting machine and keeps records indicating the 
number, nature and duration of various interruptions in 
operation due to faulty functioning or other causes; and 
FIG. 26 is an enlarged fragmentary vertical sectional 

view of a carrier for orbiting knives in the cutting ma 
chine of FIG. 25. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 illustrates a monitoring or supervising appara 
tus which is incorporated in a production line including 
a cigarette rod making machine ZM serving to produce 
plain cigarettes of unit length which are fed directly 
into a filter cigarette making machine FA. The filter 
cigarette which are produced by the machine FA are 
tested for the presence or absence of defects and the 
satisfactory filter cigarettes are fed directly into a tray 
filling machine SF which fills chargers or trays with 
stacks of filter cigarettes. The filled trays are accepted 
by a transfer conveyor UF which delivers such trays to 
an endless transporting conveyor KP. 
The monitoring or supervising apparatus includes a 

first set of detectors IZ1, Z2, IZ3 and IZ4 each of 
which monitors the operation of a discrete processing 
unit of the machine ZM to produce signals in response 
to detection of malfunction of the respective process 
ing unit. Such signals are transmitted by a common 
conductor LH to motor relays 44 and 46 (FIG. 2) and 
serve to arrest the prime mover (including an electric 
motor 39) of the cigarette rod making machine ZM. 
The signals from the detectors IZ1-IZ4 are further re 
spectively transmitted to the inputs a of four logical cir 
cuits of the type known as AND-gates shown at UZ1, 
UZ2, UZ3 and UZ4. The inputs b of the AND-gates 
UZ1-UZ4 can receive signals by way of a common 
conductor LS; such signals are produced when the cig 
arette rod making machine ZM operates at the normal 
(higher) speed. The outputs c of the AND-gates UZ1 
UZ4 are respectively connected with the inputs a of 
conventional signal storing circuits or devices SZ1, 
SZ2, SZ3, and SZ4. The signal storing devices 
SZ1-SZ4 have signal erasing inputs b which are con 
nected to and can receive signals from the conductor 
LS, and outputs c which are respectively connected 
with signal counting circuits or conductors ZZ1, ZZ2, 
ZZ3, ZZ4 and with time measuring circuits or timers 
TZ1, TZ2, TZ3, TZ4. In response to a signal which is 
transmitted through a conductor LU, the counters 
ZZ1-ZZ4 and the timers TZ1-TZ4 respectively trans 
mit signals to the associated recording devices AZ1, 
AZ2, AZ3, AZ4. The counters ZZ1-ZZ4 are con 
structed in such a way that they add up the number of 
signals which are transmitted by the outputs c of the as 
sociated signal storing device SZ1-SZ4. The timers 
TZ1-TZ4 are designed to total the length of intervals 
during which the outputs c of the respective signal stor 
ing devices SZ1-SZ4 transmit signals. The timers 
TZ1-TZ4 may embody conventional clockworks or 
commercially available electronic circuits which can 
receive signals at a constant rate as a function of time. 
Counters according to those shown at ZZ1-ZZ7 are 

well known and as described, e.g., in the journal 'Elek 
tronik,' 1962, No. 6, p. 188. 
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Timers according to those shown at TZ1-TZ7 are 

well known and are described, e.g., in the book "Hand 
buch fuer elektrisches Messen mechanischer 
Groessen" by Christoph Rohrbach, 1967, VDI-Verlag 
Duesseldorf, on pages 427-443. 
When the conductor. LU receives a signal which 

causes a timer to transmit a signal to the corresponding 
recording device, the latter makes a written record of 
the sum of intervals of transmission of signals to such 
timer from the associated signal storing device. 
The monitoring apparatus has a second set of detec 

tors IF1, IF2, IF3, IF4, IF5, IF6, IF7 each of which 
monitors the operation of a different processing unit in 
the machine FA and produces a signal when the opera 
tion or condition of the respective processing unit is un 
satisfactory. The detectors IF1-IF7 are connected with 
the motor relay 44, 46 of the cigarette rod making ma 
chine ZM by way of the conductor LH and can cause 
the relays to stop the motor 39 in response to malfunc 
tioning of the corresponding processing units in the ma 
chine FA. The detectors IF1-IF7 are further connected 
with the inputs a of AND-gates UF1, UF2, UF3, UF4, 
UF5, UF6, UF7. The inputs b of the AND-gates UF 
1-UF7 are connected with the conductor LS to receive 
signals when the cigarette rod making machine ZM op 
erates at the normal (higher) speed. The outputs c of 
the AND-gates UF1-UF7 are respectively connected 
with the setting inputs a of signal storing devices SF1, 
SF2, SF3, SF4, SF5, SF6, SF7. The signal storing de 
vices SF1-SF7 have signal erasing inputs b which are 
connected with the conductor LS and outputs c which 
are respectively connected with the inputs of counters 
ZF1, ZF2, ZF3, ZF4, ZF5, ZF6, ZF7 and with timers 
TF1, TF2, TF3, TF4, TF5, TF6, TF7. In response to a 
signal which is transmitted by way of the conductor 
LU, the counters ZF1-ZF7 and the timers TF1-TF7 
respectively transmit signals to corresponding record 
ing devices AF1, AF2, AF3, AF4, AFS, AF6, AF7. The 
counters ZF1-ZF7 count the number of signals which 
are received from the respective signal storing devices 
SF1-SF7 and the timers TF1-TF7 transmit signals rep 
resenting the combined length of intervals of transmis 
sion of signals from the outputs c of the respective sig 
nal storing devices SF1-SF7. The first detector IF1 for 
the filter cigarette making machine FA constitutes the 
last detector IZ4 for the cigarette rod making machine 
ZM. Also, the signal storing device SF1 constitutes the 
signal storing device SZ4, the AND-gate UZ4 consti 
tutes the AND-gate UF1, the counter ZF1 constitutes 
the counter ZZ4, the timer TF1 constitutes the timer 
TZ4, and the recording device AZ4 constitutes the re 
cording device AF1. 
The monitoring apparatus further comprises detec 

tors IS1 and IS2 each of which monitors the operation 
of a separate processing unit of the tray filling machine 
SF and produces a signal in response to malfunctioning 
of the respective processing unit. Such signals are 
transmitted to the relays 44, 46 of the cigarette rod 
making machine ZM to cause stoppage of the motor 
39. Furthermore, the detectors IS1, IS2 respectively 
transmit signals to the inputs a of AND-gate US1, US1, 
US2. These AND-gate have second inputs b which are 
connected with the conductor LS to receive signals 
when the cigarette rod making machine ZM operates 
at the normal or higher speed. The outputs c of the 
AND-gates US1, US2 are respectively connected with 
the setting inputs a of signal storing devices SS1 and 
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SS2. The signal storing devices SS1, SS2 have signal 
erasing inputs b which are connected with the conduc 
tor LS and outputs c which are respectively connected 
with the inputs of counters ZS1, ZS2 and with timers 
TS1, TS2. When the conductor LU transmits a signal, 5 
the counters ZS1, ZS2 and the timers TS1, TS2 respec 
tively transmit signals to recording devices AS1, AS2. 
The counters ZS1 and ZS2 respectively count the num 
ber of signals which appear at the outputs c of the signal 
storing devices SS1 and SS2, and the signals from the 10 
timers TS1 and TS2 are respectively indicative of the 
sum of intervals of transmission of signals by the signal 
storing devices SS1 and SS2. 
The operation of the tray filling machine SF is further 

monitored by a third detector IS3 which detects the 15 
presence or absence of empty trays ready to be filled 
in the machine SF. Though the detector IS3 is provided 
in or on the machine SF, it transmits signals which indi 
cate faulty operation of the endless conveyor KP or of 
the transfer conveyor UF. Thus, the detector IS3 sig- 20 
nals the presence of such malfunctioning (absence of 
empty trays) which indicates that the operation of the 
combination consisting of the cigarette rod making ma 
chine ZM, filter cigarette making machine FA and tray 
filling machine SF must be discontinued. 25 
The conveyor UF transfers filled trays to the endless 

conveyor KP and its operation is monitored by two fur 
ther detectors U1, U2 of the monitoring apparatus. 
Though the detector IU2 is actually mounted on the 
tray filling machine. SF (see FIG. 5), it is functionally 30 
related to and can be said to form part of the monitor 
ing means for the transfer conveyor UF. The detector 
IU1 serves to transmit signals to the input a of an AND 
gate US'3 which has a second input b connected with 
the detector IS3 at the empty-tray station 91 (FIG. 5) 35 
of the tray filling machine SF. The detector IS3 further 
transmits signals to the input b of an AND-gate US'3 
which has a second input a connected with the detector 
IU2. The outputs c of the AND-gates US'3 and US'3 
are respectively connected with the inputs a of the 
AND-gates UU1 and UU2. The inputs b of the AND 
gates UU1, UU2 are connected with the conductor LS. 
The outputs c of the AND-gates UU1, UU2 are respec 
tively connected with the inputs a of signal storing de 
vices SU1, SU2. The signal erasing inputs b of the signal 
storing devices SU1, SU2 are connected with the con 
ductor LS and the outputs c of the signal storing de 
vices SU1, SU2 are respectively connected with the in 
puts of counters ZU1, ZU2 and with timers TU1, TU2. 
When the conductor LU transmits a signal, the count 
ers ZU1, ZU2 and the timers TU1, TU2 respectively 
transmit signals to the corresponding recording devices 
AU1, AU2. The signals from the counters ZU1, ZU2 
represent the number of signals from the signal storing 
devices SU1, SU2, and the signals from the timers TU1, 
TU2 are respectively indicative of the combined length 
of intervals of signal transmission by the signal storing 
devices SU1, SU2. 
The detectors IU1, U2 further transmit signals to the 

inputs of an OR-gate OS1 and by way of this OR-gate 
to a conductor LH" which is connected with the motor 
relays of the drive means for the transfer conveyor UF. 
When the conductor LH' transmits a signal (which is 
indicative of a malfunction), the drive for the conveyor 65 
SF is brought to a halt. The detector IS3 further trans 
mits to the conductor LH signals which are indicative 
of a malfunction of the conveyor UF. 

40 

45 

50 

55 

60 

10 
FIGS. 2 and 3 illustrate the details of the cigarette 

rod making machine ZM. This machine is of the type 
known as GARANT produced by Hauni-Werke, 
Körber & Co. K.G., of Hamburg-Bergedorf, Western 
Germany. FIG. 3 shows a distributor which serves to 
form a continuous narrow stream 13 consisting of to 
bacco shreds and being ready to be trimmed and there 
upon wrapped into a web 26 (FIG. 2) of cigarette pa 
per. The distributor comprises a carded drum 1 which 
transports tobacco shreds from a magazine 1a and past 
a bladed refuser wheel 2 which removes some surplus. 
The layer of tobacco shreds which remains on the card 
ing of the drum 1 is thereupon advanced into the range 
of a carded refuser wheel 3 which removes additional 
surplus and accumulates a supply 4 consisting of to 
bacco shreds and being scanned by a photoelectric de 
tector 6 which can adjust the position of the first re 
fuser wheel 2 to thus insure that the supply 4 contains 
a predetermined amount of tobacco shreds. The detec 
tor 6 causes the refuser wheel 2 to move toward the 
axis of the drum 1 when the supply 4 increases above 
and to move away from the axis of the drum 1 when the 
supply 4 decreases below a predetermined value or 
range. A driven picker roller 7 expels tobacco shreds 
from the carding of the drum 1 downstream of the sec 
ond refuser wheel 3, and such shreds are caused to de 
scend into the range of projections on a rapidly rotating 
winnower roller 8 which classifies the shreds according 
to weight. The heavier shreds (such as fragments of 
stem and ribs) are propelled into an intercepting recep 
tacle 11 and the lighter shreds (mainly fragments of to 
bacco leaf laminae) are spread onto the upper stretch 
of an endless belt 9 to form thereon a uniform and rela 
tively wide carpet or sliver 12 which is showered at the 
discharge end of the belt 9o descend in a confining 
chute 14 and to form the aforementioned narrow 
stream 13. The stream 13 is formed on a narrow end 
less band 16 which is driven to move its upper stretech 
at right angles to the plane of FIG.3 and moves above 
a stationary suction chamber 18 having an air 
permeable top wall 17 so that the stream 13 is attracted 
to the upper stretch of the band 16 by suction. 
FIG. 2 shows a suction wheel 19 which is formed with 

a circumferential groove to receive the tobacco stream 
13 from the band 16. The bottom wall of the groove in 
the periphery of the suction wheel 19 is foraminous and 
travels around a stationary suction chamber (not 
shown) which causes the tobacco shreds to be attracted 
to the bottom wall in the groove of the suction wheel 
19 during travel of the tobacco stream 13 toward, past 
and (if necessary) beyond a suitable trimming or equal 
izing device 21 which removes the surplus of shreds to 
thus convert the stream 13 into a filler rod 22. 
A separating device or tongue 23 expels or deflects 

the filler rod 22 from the groove of the suction wheel 
19 whereby the filler rod moves along the lower stretch 
of an endless band 24 which travels below a stationary 
suction chamber and transfers the filler rod into the 
wrapping mechanism of the cigarette rod making ma 
chine ZM. This wrapping mechanism serves to provide 
the filler rod 22 with a tubular wrapper which is ob 
tained by suitable deformation of the continuous ciga 
rette paper web 26. The web 26 is being withdrawn 
from a supply bobbin 27 and passes through a splicing 
device 30 which is adapted to connect the travelling or 
expiring web 26 with the leading end of a fresh web 26a 
stored on a fresh bobbin 27a. The splicing device 30 
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comprises an electromagnet 25 which is energizable by 
a detector serving to scan the supply of expiring web 26 
on the bobbin 27. The energized electromagnet 25 lifts 
a lower splicing roller 25a to thereby press the leading 
end of the fresh web 26a against the expiring web 26 
and to simultaneously press the web 26 against an 
upper splicing roller 25b. The rollers 25 a, 25b then roll 
a so-called pressure splice which secures the trailing 
end of the expiring web 26 to the leading end of the 
fresh web 26b. It is clear, however, that the splicing de 
vice can be replaced with a different splicing device, 
for example, with a device wherein the two webs are 
connected to each other by one or more adhesive 
coated uniting bands. 
The expiring web 26 is further caused to pass through 

a conventional printing mechanism 28 and passes 
below the tongue 23 before reaching the upper stretch 
of an endless garniture belt 29. The belt 24 advances 
the filler rod 22 onto the web 26 on the belt 29, and the 
marginal portions of the web 26 are thereupon draped 
around the rod 22 by a draping device 31 of the wrap 
ping mechanism. The device 31 causes one marginal 
portion of the web 26 to remain exposed and to pass 
along a suitable paster 32 which coats the exposed mar 
ginal portion with a strip of adhesive. The thus coated 
marginal portion is then caused to overlap and contact 
the other marginal portion of the web 26 to form a 
seam which is dried by a heated pressure plate 33 so 
that the adhesive sets and provides a strong bond. The 
resulting wrapped filler rod or cigarette rod 34 is sev 
ered by a cutoff 36 to yield a file of discrete plain ciga 
rettes of unit length. The successive cigarettes of the 
file are accelerated by the lobe or lobes of a so-called 
kicker cam 37 to enter successive axially parallel flutes 
38a of a rotary transfer drum 38. The drum 38 converts 
the single file of plain cigarettes Z into two rows of cig 
arettes which move sideways and are introduced into 
the filter cigarette making machine FA. 
The aforementioned motor 39 of the cigarette rod 

making machine ZM serves to drive the movable parts 
of this machine as well as the movable parts of the filter 
cigarette making machine FA. The motor 39 is an elec 
tric motor which can be started in response to actua 
tion of a pushbutton 42 on a control panel of the ma 
chine ZM. The circuit of the motor 39 is such that the 
pushbutton 42 can accelerate the motor to a relatively 
low first speed. A second pushbutton 43 is depressed by 
the person in charge in order to accelerate the motor 
39 from the lower first speed to a higher second or nor 
mal speed. The pushbutton 41 is actuated to arrest the 
motor 39. As mentioned above, the motor 39 can also 
be arrested in response to signals which are transmitted 
by the conductor LH. When the operator depresses the 
pushbutton 43 to accelerate the motor 39 to the normal 
speed, the conductor LS starts to transmit a signal as 
long as the motor 39 continues to operate at the higher 
speed, namely, as long as the relay 46 remains ener 
gized. 
FIGS. 2 and 3 further show those processing units of 

the cigarette rod making machine ZM whose operation 
is monitored by the detectors IZ1-IZ4. The detector 
IZ1 is mounted in the magazine 1a of the distributor 
(FIG. 3) to detect the admission of fresh tobacco 
shreds. The detector IZ2 is adjacent to the path of the 
expiring web 26 between the splicing device 30 and the 
printing device 28 and produces a signal in response to 
detection of the absence of running web. The detector 
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IZ3 scans the wrapped cigarette rod 34 between the 
pressure plate 33 and the cutoff 36. The detector IZ4 
is adjacent to the transfer drum 38 to monitor the deliv 
ery of plain cigarettes Z. The details of the detectors 
IZ1-IZ4 will be described with reference to FIGS. 7 to 
10. 
FIG. 4 illustrates the details of the filter cigarette 

making machine FA. This machine is of the type known 
as MAX and is produced by Hauni-Werke, Körber & 
Co. K.G., of Hamburg-Bergedorf, Western Germany. 
The transfer drum 38 of the cigarette rod making ma 
chine ZM delivers two rows of plain cigarettes Z of unit 
length to a pair of aligning drums 52 in the machine 
FA. The plain cigarettes Z of one row on the transfer 
drum 38 are staggered with reference to the cigarettes 
of the other row and the purpose of the drums 52 is to 
move each cigarette of one row into axial alignment 
with a cigarette of the other row. The thus aligned pairs 
of cigarettes Zare introduced into successive flutes of 
an assembly drum 53 in such a way that the cigarettes 
of each pair are separated from each other by a gap 
having a width which at least slightly exceeds the length 
of a filter plug section of double unit length. 
The filter cigarette making machine FA further com 

prises a magazine or hopper 54 for a stack of prefabri 
cated filter rod sections of six times unit length which 
are discharged by way of a chute 54a to enter succes 
sive flutes of a so-called cutting drum 56 cooperating 
with two coaxial rotary disk-shaped knives 57 which 
sever each filter rod section of six times unit length so 
that each such rod section yields three coaxial filter rod 
sections or filter plugs of double unit length. The plugs 
are transferred to three staggering drums 58 which 
move the originally coaxial plugs sideways with refer 
ence to each other so that the plugs are moved out of 
axial alignment with each other and are introduced into 
successive flutes of a shuffling drum 59. The drum 59 
cooperates with cams 59a to move the plugs axially so 
that the plugs form a single row which is transferred 
onto an intermediate drum 61. The drum 61 delivers 
the plugs into successive flutes of an accelerating drum 
62 which introduces such plugs into the gaps between 
successive pairs of plain cigarettes Z in the flutes of the 
assembly drum 53. The drum 53 moves the resulting 
assemblies (each of which consists of two plain ciga 
rettes Z and a filter plug between the respective plain 
cigarettes) along one or more condensing cams 53a 
which cause at least one plain cigarette Z of each as 
sembly to move axially toward the other plain cigarette 
whereby the assemblies are condensed so that the inner 
ends of the plain cigarette Zabut against the respective 
ends of the filter plug therebetween. The thus con 
densed assemblies are transferred onto an intermediate 
drum 63 which moves the assemblies past a suction 
drum 69 serving to provide each assembly with an 
adhesive-coated uniting band. The uniting bands are 
obtained by severing the leading end of a web or tape 
65 which is being withdrawn from a bobbin 64 and is 
caused to pass through the nip between two advancing 
rolls 66, 67. The tape 65 thereupon advances along a 
paster 68 having a roller-shaped applicator 68a which 
coats the underside of the tape 65 with a film of adhe 
sive. The tape 65 thereupon reaches the suction drum 
69 which cooperates with the blades of a rotary knife 
71 to sever the tape 65 at regular intervals in order to 
form adhesive-coated uniting bands which are attached 
to the assemblies in the flutes of the intermediate con 
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veyor 63. Each of the thus attached uniting bands ad 
heres to the respective filter plug and to the adjacent 
inner ends of the corresponding plain cigarettes. 
The resulting groups (each consisting of a filter plug, 

two plain cigarettes Z and an adhesive-coated uniting 
band) are thereupon transferred onto a rolling or wrap 
ping drum 72 which cooperates with a stationary roll 
ing member 73 to rotate successive groups about their 
axes and to thus convolute the uniting bands around 
the respective filter plugs and the adjacent inner ends 
of the corresponding plain cigarettes. Thus, each group 
is converted into a filter cigarette of double unit length. 
The filter cigarettes of double unit length are trans 

ferred onto a testing drum 74 whereon the cigarettes 
are tested for the presence or absence of defects. A 
suitable ejector device 226 (see FIG. 14) segregates 
satisfactory cigarettes from defective cigarettes. The 
satisfactory cigarettes are transferred onto a cutting 
drum 76 which cooperates with a rotary disk-shaped 
knife 76a to sever each filter cigarette of double unit 
length midway between its ends to form pairs of filter 
cigarettes of unit length. Each filter cigarette of unit 
length consists of a plain cigarette, a filter plug of unit 
length, and one-half of a uniting band which is convo 
luted around the filter plug and the adjacent end por 
tion of the plain cigarette. 
The two rows of filter cigarettes of unit length are 

thereupon transferred onto an inverting drum 77 which 
inverts the cigarettes of one row end-for-end and pref 
erably places the inverted cigarettes between the ciga 
rettes of the other row to form a single row of filter cig 
arettes which are transferred onto an intermediate 
drum 78 prior to transfer onto a second testing drum 
79 which tests the density of the exposed ends of to 
bacco fillers and cooperates with an ejector which seg 
regates the defective filter cigarettes from satisfactory 
cigarettes. A transfer drum 81 delivers satisfactory fil 
ter cigarettes onto one or more endless belts 82 for de 
livery to the tray filling machine SF. 
The moving parts of the filter cigarette machine FA 

receive motion from the motor 39 of the cigarette rod 
making machine ZM, 
The detectors IF1 to IF7 which monitor the opera 

tion of discrete processing units in the filter cigarette 
machine FA are distributed as follows: 
The detector IF1 (which can but need not constitute 

the detector IZ4 of the machine ZM) is adjacent to the 
transfer drum 38 to monitor the delivery of plain ciga 
rettes Z of unit length to the machine FA. The detector 
IF2 is adjacent to the path of the tape 65 which is to be 
severed to yield uniting bands. The detector IF3 scans 
the supply of paste in the tank 177 of the paster 68. The 
detector IF4 is adjacent to the chute 54a of the maga 
zine 54 to monitor the feed of filter rods of six times 
unit length to the cutting drum 56. The detector IF5 is 
adjacent to the inlet of the rolling gap 201 (see FIG. 
12) between the drum 72 and the stationary rolling 
member 73 to detect eventual pileups of groups. The 
detector IF6 is adjacent to the rolling drum 72 down 
stream of the rolling member 73 to scan the filter ciga 
rettes of double unit length. The detector IF6 is de 
signed to detect the absence of filter cigarettes of dou 
ble unit length. The detector IF7 is adjacent to the test 
ing drum 74 and is designed to produce signals in re 
sponse to detection of a certain number of successive 
defective filter cigarettes of double unit length. The de 
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tails of the detectors IF1 to IF7 are shown in FIGS. 7, 
9, 10, 11, 2, 13 and 14. 
A tray filling machine SF which can be used in the 

production line of FIG. 1 is shown in FIG. 5. This ma 
chine is of the type known as CASCADE and is pro 
duced by Hauni-Werke of Hamburg-Bergedorf, West 
ern Germany. The machine SF comprises a first station 
9 for storage of empty trays 92 which are held in 
readiness for transport toward, past and beyond a tray 
filling station 98. The means for moving the empty 
trays 92 off the station 91 comprises a combined lifting 
and transporting mechanism 93 receiving motion from 
a drive 94. The mechanism 93 advances successive 
empty trays 92 sideways (in a direction to the left, as 
viewed in FIG. 5), and delivers them onto a chain con 
veyor 97 which receives motion from a drive 96 and 
causes the trays to descend stepwise. The tray filling 
station 98 is adjacent to the path of trays 92 with the 
chain conveyor 97. The aforementioned endless belts 
82 of the filter cigarette making machine FA deliver a 
single row of filter cigarettes 99 of unit length to the 
station 98 and such cigarettes are picked up by a pneu 
matic row former 103. The cigarettes 99 on the belts 
82 move sideways in a direction at right angles to the 
plane of FIG. 5, and the underside of the row former 
103 is provided with parallel flutes or receiving means 
102 which receive filter cigarettes 99 and accumulate 
rows or layers containing predetermined numbers of 
such cigarettes. When the row former 103 completes 
the formation of a layer or row, it is lifted above and 
away from the upper stretches of the belts 82 and the 
row is thereupon removed from the flutes 102 a direc 
tion to the right, as viewed in FIG. 5, to be transferred 
into the adjacent tray 92 which is at a standstill when 
ever a fresh row is caused to leave the flutes 102. The 
construction of the row former 103 is disclosed, for ex 
ample, in U.S. Pat. No. 3,519,143 issued July 7, 1970 
to Kochalski et al. This row former has a suction cham 
ber 106 which is connected with the flutes 102 by chan 
nels 104 and insures that the row former can accumu 
late a row of closely adjacent filter cigarettes 99 which 
can be properly stacked in the adjacent tray 92. The 
means for moving the row former 103 up and down 
comprises a drive 107. The means for transferring rows 
of filter cigarettes 99 from the flutes 102 (in raised po 
sition of the row former 103) into the adjacent tray 92 
on the chain conveyor 97 comprises a reciprocable 
transfer member or pusher 109 which receives motion 
from a drive 108. The operation of the drive 108 is syn 
chronized with that of the drive 107 for the row former 
103. The cigarettes 99 of the row which is being trans 
ferred from the flutes 102 of the row former 103 pass 
through suitable guide means or mouthpieces 111 and 
are deposited in the adjacent tray 92 on top of the pre 
viously transferred row. The drive 96 thereupon causes 
the conveyor 97 to lower the tray 92 by a step so as to 
provide room for the delivery of a fresh row. The length 
of each step is slightly less than the diameter of a filter 
cigarette 99. The row former 103 accumulates a fresh 
row while the tray 92 at the station 98 descends, and 
the drive 107 thereupon lifts the row former with a 
freshly formed row in the flutes 102 before the drive 
108 causes the pusher 109 to perform the next working 
stroke and to push the fresh row of filter cigarettes 99 
through the mouthpieces 111 and into the tray 92 
where the fresh row comes to rest on the preceding 
row, preferably in such a way that the cigarettes in suc 
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cessive layers or rows of the stack in the tray 92 are 
staggered with reference to each other in a manner 
known as quincunx formation. 
When a tray 92 accumulates a predetermined num 

ber of layers or rows of filter cigarettes 99, the mecha 
nism 93 moves a fresh empty tray 92 into the range of 
the chain conveyor 97 and the freshly filled tray 92' 
reaches the level of a station 112 which serves for tem 

5 

porary storage of filled trays. The freshly filled tray 92' . 
is thereupon transported sideways as indicated by the 
arrow 114 while moving with the upper stretch of a belt 
13. 
The drive 96, 107, 108 preferably comprise pneu 

matic motors which receive compressed air from a 
source 116 of compressed air. 
The detector IS1 for the tray filling machine SF is ad 

jacent to the belts 82 to monitor the flow of filter ciga 
rettes 99 to the tray filling station 98; it is designed to 
detect eventual pileups of cigarettes 99 in the region of 
the row former 103. The detector IS2 is adjacent to or 
is mounted in the source 116 and is designed to detect 
such drop in air pressure which could cause faulty 
operation or stoppage of the drives 96, 107 and 108. 
The detector IS3 is adjacent to the station 91 for tem 
porary storage of empty trays 92 and serves to detect 
the presence or absence of empty trays at the discharge 
end of the mechanism 93. Even though the detector IS3 
is adjacent to the station 91, it actually detects and re 
ports defective operation of the transfer conveyor UF 
and/or transporting conveyor KP. As mentioned above, 
the machines ZM, FA and SF must be arrested if the 
station 91 is without empty trays. The detector IU2 is 
adjacent to the station 91 for empty trays 91 and serves 
to produce signals when contacted by a tray 92 which 
is held in horizontal position on a carriage 121 (FIG. 6) 
of the transfer conveyor UF. The detector IU2 can be 
considered as forming part of means for monitoring the 
operation of the transfer conveyor. The details of the 
detectors IS1 to IS3 are illustrated in FIGS. 15, 16 and 
17, and the details of the detector IU2 are shown in 
FIG. 19. 
FIG. 6 illustrates a transfer conveyor UF of the type 

known as S1 and produced by Hauni-Werke of Ham 
burg-Bergedorf, Western Germany. The conveyor UF 
comprises a receptacle or carriage 12 which can sup 
port a gondola or carrier 123 for four trays 92 or 92". 
The carriage 121 is shown in a position of readiness ad 
jacent to the station 91 (indicated by phantom lines) of 
the tray filling machine SF. The station 112 for filled 
trays 92' is also shown in FIG. 6 by phantom lines. 
When the platform of the station 112 accommodates 
four filled trays 92', a pusher 127 transfers four empty 
trays 92 from the carrier 123 to the station 91. A drive 
128 is movable up and down along a column 133 of po 
lygonal outline and has an arm 129 which supports the 
carriage 121. The drive 128 is connected with an end 
less chain 132 which is movable by a second drive 131 
to move the carriage 121 up and down between the 
endless conveyor KP and the stations 91, 112 of the 
tray filling machine SF. Once the four empty trays 92 
are transferred to the station 91, the drive 131 causes 
the drive 128 to lower the carriage 121 to the level of 
the station 112. The pusher 127 is then caused to trans 
fer four filled trays 92 from the station 112 into the 
carrier 123 on the carriage 121 and the drive 131 
thereupon causes the chain 132 and the drive 128 to 
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move the carriage 121 upwardly toward the conveyor 
KP. 
The conveyor KP comprises an overhead rail 134a 

for travelling coupling devices 134 which can engage a 
complementary coupling device 134b of the carrier 
123 after the carriage 121 performs a movement along 
an arcuate path 138 in the direction indicated by the 
arrow 139. Such pivotal movement of the carriage 121 
is caused by an approaching coupling device 134 which 
actuates a limit switch 137 as it approaches the transfer 
station between the conveyors UF and KP. The cou 
pling device 134b automatically engages the coupling 
device 134 when the carriage 121 completes an angular 
movement which is necessary to raise the coupling de 
vice 134b to its uppermost position. An encoding de 
vice 141 on the coupling device 134b of the carrier 123 
is automatically adjusted by suitably configurated ad 
justing elements or rails 142 which are adjacent to the 
path of movement of coupling devices 134. Thus, the 
carrier 123 with four filled trays 92 therein is attached 
to the coupling device 134 of the conveyor KP and 
moves beyond the transfer station between the convey 
ors UF and KP. The adjustment of the encoding device 
141 by the adjusting elements 142 is such that the de 
vice 141 indicates that the respective carrier 123 sup 
ports four filled trays 92". The empty carriage 121 
dwells in its upper end position adjacent to the path of 
the coupling devices 134 to await, the arrival of a car 
rier 123 with four empty trays 92. The coupling device 
134 for such carrier then actuates the limit switch 137 
which causes the carriage 121 to accept the carrier 
with four empty trays therein and to change its orienta 
tion along the arcuate path 138 to thus detach the cou 
pling device 134b of the freshly accepted carrier 123 
from the corresponding coupling device 134. The car 
riage 121 is movable along the path 138 by the drive 
128 and moves along a portion of such path during 
transfer of a carrier 123 with four filled trays 92" onto 
the conveyor KP to thereupon dwell in the position of 
readiness until the switch 137 transmits a signal to the 
drive 128 in response to arrival of a coupling device 
134 which supports a carrier 123 with four empty trays 
92. The carriage 121 then descends and maintains the 
carrier 123 with four empty trays 92 in a position of 
readiness adjacent to the station 91 of the tray filling 
machine SF. 
The detectors IU1 and IU2 for monitoring the opera 

tion of processing units in the tray filling machine UF 
are respectively adjacent to the arm 129 of the drive 
128 and to the station 91 of the tray filling machines 
SF. The detector IU1 monitors the position of the car 
riage 121 after the latter completes its movement along 
the path 138. The detector IU2 is adjacent to the un 
derside of the station 91 (see particularly FIG. 5) to de 
tect filled trays 92' which are upset or tilted during 
transfer into the carriage 121. 

Referring again to FIG. 1, the timers TA1-TZ4, 
TF1-TF7, TS1, TS2, TU1 and TU2 are respectively 
connected with the inputs a of logical ratio forming or 
dividing circuits OZ1, QZ2, QZ3, QZ4, QF1, QF2, 
OF3, OF4, QF5, OF6, QF7, QS1, OS2, OU1 and QU2. 

Dividing circuits according to those shown at QZ1-- 
OU2 are well known and are described, e.g., in the 
book “Elektronische Analogrechner' by H. Adler, 
1968, VEB-Deutscher Verlag der Wissenschaften, Ber 
lin, on pages 206-209. 
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Of these, only the dividing circuits QZ4 (which also 
constitutes the circuit OF1), QS1 and QU1 are shown 
in FIG. i. The inputs b of the ratio forming circuits are 
respectively connected with secondary timers TaZ1, 
TaZ2, TaZ3, TaZ4, TaF1, TaF2, TaF3, TaF4, TaF5, 
TaF6, TaF7, TaS1, TaS2, Tau 1 and Tau2. Again, only 
the timers TaF1 (coinciding with the timer TaZ4), 
TaS and Ta U are shown in FIG. 1 in order to avoid 
overcrowding. The secondary timers measure the theo 
retic time which was available for the production, i.e., 
the actual production time. The outputs c of the ratio 
forming circuits are connected with the respective re 
cording devices AZ1-AZ4, AF1-AF7, AS1, AS2, 
AU1, AU2 and serve to transmit to the recording de 
vices signals in response to a signal from the conductor 
LU. The signals from the ratio forming circuits are in 
dicative of the quotient of the sum of all periods of idle 
ness divided by the total production time. 
The details of the detectors U1 and U2 are shown 

in FGS. 18 and 9. 
FIG. 7 illustrates a photosensitive detector 15, which 

can constitute the detector IF4 mounted adjacent to or 
in the chute of the magazine 54 of the filter cigarette 
making machine FA or the detector IZ1 in the maga 
zine of the distributor shown in FIG.3 and forming part 
of the cigarette rod making machine ZM. Thus, the de 
tector 151 can monitor the feed of tobacco shreds or 
the feed of rod-like articles such as filter rod sections 
of six times unit length. This detector comprises a light 
source 152 and a light sensitive receiver 153. The re 
ceiver 153 transmits a signal to the conductor LH and 
to the input a of the AND-gate UZ1 or UF4 when it de 
tects that the feed of the respective material or articles 
is interrupted. 

FIG. 8 illustrates a detector which can constitute the 
detector Z2 or IF2, i.e., which can monitor the trans 
port of web-like material such as the cigarette paper 
web 26 shown in FIG. 2 or the tape 65 shown in FIG. 
4. This detector comprises an elastic or yieldably 
mounted scanning arm 161 which bears against the 
running web 26 or tape, 65. The arm 161 is pivotable 
on a shaft 163 and is connected with an actuating arm 
or trip 162 which is free to actuate a microswitch 164 
in response to tearing of the web 26 or tape 65, i.e., in 
response to anticlockwise pivotal movement of the 
sensing arm 161 beyond the position shown in FIG. 8. 
The microswitch 164 then opens or completes a circuit 
to thereby generate a signal which is indicative of an 
irregularity in the feed of the web 26 or tape 65. The 
microswitch of the detector IZ2 transmits signals to the 
conductor LH and to the input a of the AND-gate UZ2. 
The microswitch of the detector IF2 transmits signals 
to the conductor LH and the input a of the AND-gate 
UF2. 
FIG. 9 illustrates a detector which can constitute the 

detector IZ3, i.e., which can monitor the wrapped filler 
rod 34 in the cigarette rod making machine ZM of FIG. 
2 upstream of the cutoff 36. The detector Z3 com 
prises a housing 156 for a light source 157 which di 
rects a beam of light through a partially light 
transmitting mirror 158 and to a lens 156a which fo 
cusses the light passing through the mirror 158 onto the 
wrapper of the rod 34. The mirror 158 directs light 
which is reflected on the wrapper of the rod 34 against 
a light-sensitive receiver 159 which produces a signal 
when the light passing through the lens 156a is not re 
flected on a wrapper, i.e., in the absence of a rod 34 at 
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8 
the scanning station. Such signal is transmitted to the 
conductor LH and to the input a of the AND-gate UZ3. 
The signal is generated in response to breakage of the 
rod 34. 
FIG. ( illustrates a detector which can constitute 

the detector IZ4 or IFA and serves to scan the flow of 
plain cigarettes Z from the cigarette rod making ma 
chine ZM to the filter cigarette making machine FA in 
the flutes 38a of the transfer drum 38. The detector of 
FIG. 10 is similar to the detector IZ3 of FIG. 9; it also 
comprises a housing 166 for a light source 167, a mir 
ror 68 and a lens 166a. The mirror 168 permits some 
light to pass from the light source 67 to the lens 
166aand to be focussed on the wrappers of plain ciga 
rettes Z in the flutes 38a of the transfer drum 38. The 
wrappers reflect light back to the mirror 168 which re 
flects such light against a light-sensitive receiver 169. 
The latter produces a signal in response to detection of 
the absence of a cigarette Z in the flute 38a which is 
scanned by light issuing from the source 167. 
The signal from the receiver 69 is transmitted to the 

input a of an AND-gate 17. A second input b of the 
AND-gate 71 is connected with a timer 172 serving to 
transmit signals at a rate which is proportional to the 
operating speed of the cigarette rod making machine 
ZM. The timer a 72 comprises a disk 173 which rotates 
in synchronism with the transfer drum. 38 and is pro 
vided with uniformly distributed projections 173a (e.g., 
permanent magnets) travelling along a so-called con 
tactless initiator 74 which generates signals in re 
sponse to approaching of successive projections 173. 
The initiator 174 transmits to the input b of the AND 
gate 71 a signal whenever a flute 38a moves into the 
range of light issuing from the source. 167. The output 
c of the AND-gate 71 transmits a signal to the conduc 
tor LH and to the input a of the AND-gate UZ4 (UF1) 
when the receiver 169 transmits a signal simultaneously 
with the signal from initiator 174. The initiator 174 can 
comprise a coil whose inductance changes in response 
to arrival of a projection 173a to the 9 o'clock position 
as viewed in F.G. (b. 
The purpose of the timer 172 is to prevent transmis 

sion of signals to the conductor LH and to the AND 
gate UZ4 (UF1) when the light beam issuing from the 
source 167 impinges upon the peripheral surface of the 
transfer drum 38 between a pair of flutes 38a. Thus, the 
conductor LH receives a signal only when the detector 
of FIG. 10 detects the absence of a cigarette Z in the 
adjacent flute 38a. It will be readily seen that the detec 
tor of FIG. 10 can perform the function of the detector 
IZ4 (to scan the entry of plain cigarettes Z from the dis 
charge end of the cutoff 36 into the flutes 38a) as well 
as the function of the detector F1 (to scan the feed of 
plain cigarettes Z into the filter cigarette making ma 
chine FA). 
FIG. illustrates the details of the detector IF3 

which is associated with the paster 68 in the filter ciga 
rette making machine FA of FIG. 4. The paster 68 of 
FIG. 11 includes the tank 177 which contains a supply 
of paste 76. A withdrawing roller 178 is driven by the 
motor 39 of the cigarette rod making machine ZM and 
withdraws from the tank 177 a film of paste which is 
transferred onto the periphery of the applicator 68a 
shown in F.G. 4. The latter transfers the film of adhe 
sive to the underside of the tape 65 before the tape 
reaches the suction drum 69. 
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The detector IF3 comprises a pneumatic level sens 
ing device 180 having two nozzles 181, 182. The nozzle 
181 is connected with a source 179 of compressed air 
or other suitable gas and directs a stream of air against 
the exposed surface of paste 176 in the tank 177. The 
nozzle 182 intercepts air which is deflected by the sur 
face of paste 176 and conveys such air into a pneumatic 
signal amplifier 183 which controls a pneumatically op 
erated valve 184. The latter is installed in a supply con 
duit 186 which connects the tank 177 with a source 10 
187 of paste. The level sensing device 180 insures that 
the valve 184 increases or reduces the rate of admission 
of paste into the tank 177 in dependency on the posi 
tion of the level of the exposed surface of paste in the 
tank. 
A plate-like scanning device 191 of the detector IF3 

is pivotable about the axis of the shaft 189 and has a 
lower blade or vane which dips into the supply of paste 
176 in the tank 177 and an upper blade which consti 
tutes a trip or actuator and is movable in the space be 
tween two microswitches 192a, 192b. The scanning de 
vice 19 is biased in a counterclockwise direction, as 
viewed in FIG. 11, by a helical spring 188 and is nor 
mally maintained in the illustrated neutral position by 
the current of paste in the tank 177 so that the trip of 
the scanning device 191 does not engage the micro 
switch 192a or 192b. The current in the supply of paste 
176 in the tank 177 is indicative of the level of paste 
(such current is generated by the rotating withdrawing 
roller 178) and the trip of the scanning device 191 ac 
tuates one of the microswitches 192a, 192b when the 
supply of paste 176 rises above a permissible level and 
the other microswitch when the supply of paste in the 
tank 177 drops below a lowermost permissable level. 
The microswitches 192a, 192b transmit signals to the 
conductor LH and to the input a of the AND-gate UF3 
whenever the operation of the paster 68 is unsatisfac 
tory. 
FIG. 12 illustrates the details of the detector IFS 

which is mounted in the filter cigarette making ma 
chine FA to scan the groups which are transported by 
the rolling drum 72 toward the gap 201 between the 
drum 72 and the stationary rolling member 73. As men 
tioned in connection with FIG. 4, each group consists 
of two plain cigarettes Z, a filter plug of double unit 
length between the respective plain cigarettes Z, and an 
adhesive-coated uniting band which adheres to the fil 
ter plug and to the adjacent inner ends of the plain ciga 
rettes. The detector IF5 comprises an elastic or yielda 
bly mounted scanning arm 198 which is adjacent to the 
periphery of the rolling drum 72 upstream of the inlet 
to the gap 201. The arm 198 is pivotable about the axis 
of a shaft 199 and tends to turn in a counterclockwise 
direction. If the arm 198 detects a pileup of groups, it 
is caused to turn in a clockwise direction whereby it 
causes an actuating arm or trip 202 to actuate a micro 
switch 203. The groups are held in shallow flutes 196 
provided in the periphery of the drum 72 and commu 
nicating with radially inwardly extending suction ports 
197. The width of the gap 201 is slightly less than the 
diameter of a plain cigarette Z or the diameter of a fil 
ter plug. Therefore, when a group enters the gap 201, 
it is expelled from the respective flute 196 and is 
caused to roll about its own axis to convolute the unit 
ing band around the respective filter plug and the adja 
cent inner ends of the plain cigarettes Z. 
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The microswitch 203 transmits signals to the conduc 

tor LH and to the input a of the AND-gate UF5. The 
stationary rolling member 73 can be replaced with an 
endless belt having an inner stretch which travels in the 
direction of rotation of the drum 72 (but at a different 
speed) or counter to such direction. 

Referring to FIG. 13, there is shown the detector IF6 
which is installed in the filter cigarette making machine 
FA of FIG. 4 to scan the filter cigarette of double unit 
length downstream of the rolling gap 201 between the 
drum 72 and the rolling member 73. The detector IF6 
produces signals in response to detection of the ab 
sence of filter cigarettes of double unit length in the 
flutes 196 of the drum 72. This can take place when the 
suction ports 197 of the drum 72 are clogged, for exam 
ple, by adhesive or by particles of tobacco, as well as 
for other reasons, e.g., due to a pileup of groups up 
stream of the gap 201. The detector IF6 includes a 
housing 206 for a light source 207 which directs a beam 
of light through a partly light-transmitting mirror 208 
and a lens 206a which focusses such light on the wrap 
per of a filter cigarette of double unit length in the adja 
cent flute 196. The wrapper deflects light against the 
mirror 208 which reflects such light against a light 
sensitive receiver 209 serving to transmit signals to the 
input a of an AND-gate 211. The input b of the AND 
gate 211 receives signals from a contactless initiator 
212 forming part of a timer 213 similar to the timer 172 
of FIG. 10. The timer 213 further comprises a disk 214 
which rotates in synchronism with the rolling drum 72 
and is provided with equidistant projections 214a, one 
for each flute 196 of the drum 72. These projections 
approach the initiator 212 one after the other and 
cause the initiator to transmit to the input b of the 
AND-gate 211 a signal whenever a flute 196 moves 
into the range of light issuing from the source 207. The 
output c of the AND-gate 211 transmits signals to the 
input a of a second AND-gate 216 and to the first stage 
217a of a shift register 217. The latter receives signal 
shifting pulses from the initiator 212 by way of a con 
ductor 218 which connects the initiator 212 with the 
input b of the AND-gate 211. Thus, a signal which is 
transmitted to the first stage 217a by the output c of the 
AND-gate 211 is caused to advance from stage to stage 
and ultimately reaches the last stage 217a which is con 
nected with the input b of the AND-gate 216. The num 
ber (n) of stages in the shift register 217 corresponds 
to the number of flutes 196 in the peripheral surface of 
the rolling drum 72 and to the number of projections 
214a on the disk 214 of the timer 213. 

If the detector IF6 spots an empty flute (numbered 
196a) which is unable to retain a filter cigarette of dou 
ble unit length, e.g., because the corresponding suction 
port or ports 197 are clogged with adhesive or with to 
bacco particles, the receiver 209 transmits a signal to 
the input a of the AND-gate 211. Such signal arrives 
simultaneously with a signal from the initiator 212 
which transmits the signal to the input b of the AND 
gate 211. The output c of this gate then transmits a sig 
nal to the input a of the AND-gate 216 and to the first 
stage 217a of the shift register 217. The timer 213 in 
sures proper timing of transmission of signals to the 
first stage 217a. The signal received by the stage 217a 
is then pushed through the shift register 217 by pulses 
which are transmitted by the conductor 218 and ulti 
mately reaches the last stages 217n. The stage 217n 
transmits the signal to the input b of the AND-gate 216 



3,793,512 
2 

when the flute numbered 196a again reaches the light 
beam issuing from the source 207. If the flute 196a, is 
again unoccupied, the signal from the last stage 217n 
of the shift register 217 reaches the input b of the AND 
gate 216 simultaneously with a fresh signal which is 
produced by the receiver 209 and is transmitted to the 
input a of the AND-gate 216 by way of the AND-gate 
211. Therefore, the output c of the AND-gate 216 
transmits a signal to the conductor LH and to the input 
of the AND-gate UF6. Thus, the detector IF6 serves to 
detect recurring irregularities in the transport of filter 
cigarettes of double unit length downstream of the roll 
ing gap 201 and to transmit signals when it is obvious 
that the irregularity is not temporary but of a nature 
which necessitates a stoppage of the machines ZM and 
FA. 
FIG. 14 illustrates the details of the detector IF7 

which is adjacent to the testing drum 74 in the filter cig 
arette making machine FA of FIG. 4. The purpose of 
the detector IF7 is to produce signals in response to de 
tection of a succession of defective articles at the test 
ing station. The exact details of the structure which 
tests the filter cigarettes of double unit length down 
stream of the rolling drum 72 from no part of the pres 
ent invention. FIG. 14 merely shows that a testing unit 
which is adjacent to or mounted on the testing drum 74 
transmits a signal to the first stage 221a of a shift regis 
ter 221 whenever the testing unit detects a defective 
article (for example, an article which does not contain 
all of the components, an article which has a punctured 
wrapper or an unsatisfactory seam on the wrapper of a 
plain cigarette or on the wrapper which is obtained in 
response to convolution of the uniting band in the roll 
ing gap 201). The signal which is transmitted to the first 
stage 221a is transported through the shift register 22 
in response to pulses from a timer 222 which is similar 
to the timer 172 of FIG. 10. The timer 222 comprises 
a disk 223 which is driven in synchronism with the test 
ing drum 74 and carries equidistant projections 223a 
arranged to travel past a contactless initiator 224 which 
transmits pulses to the stages of the shift register 221 
and to the input a of an AND-gate 228. When the de 
fective filter cigarette of double unit length (which has 
caused the testing unit to transmit a signal to the first 
stage 221a of the shift register 221) reaches an ejector 
device 226 (e.g., a nozzle), the latter receives a signal 
from the last stage 221n of the shift register 221 and 
opens to permit a stream of compressed air to expel the 
defective article from its flute. 
The signals from the last stage 221n of the shift regis 

ter 221 and from the initiator 224 of the timer 222 are 
further utilized to operate a counter 227 which pro 
duces a signal in response to detection of a predeter 
mined number of defective articles and effects a stop 
page of the machines ZM and FA when the number of 
defective articles reaches a number which is high 
enough to warrant an inspection and elimination of the 
cause of malfunction. The last stage 221n of the shift 
register 221 transmits signals to the input a of the 
counter 227 which has a second input b for reception 
of signals from the output c of an AND-gate 228. Each 
signal which is transmitted to the input b erases or de 
letes a signal which is transmitted to the input a of the 
counter 227. The input a of the AND-gate 228 is con 
nected with the initiator 224 of the timer 222 and the 
input b of the AND-gate 228 is connected with the out 
put c of a NOT-gate 229. The input a of the NOT-gate 
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229 receives signals from the last stage 221 in of the shift 
register 22. 
The circuitry of the counter 227 is known perse and 

its details form no part of the present invention. It suf 
fices to say that the counter 227 is adjustable so that its 
output c transmits a signal to the conductor LH and to 
the input a of the AND-gate UF7 when its input a 
receives a predetermined number of successive signals 
indicating the detection of defective articles by the test 
ing unit for articles which are transported by the testing 
drum 74 The counter 227 is reset to zero when it re 
ceives signals from the AND-gate 228 in the absence of 
signals to the input a from the last stage 221n of the 
shift register 221. The operation of the NOT-gate 229 
is well known; the output c of this gate transmits a sig 
nal to the input b of the AND-gate 228 when its input 
a fails to receive a signal from the last stage 221m. The 
output c of the NOT-gate 229 does not transmit signals 
in response to transmission of signals to the input a 
from the last stage 221n of the shift register 221. 
FIG. 5 illustrates the details of the detector IS1 

which is mounted in the tray filling machine SF of FIG. 
5 to monitor the transport of filter cigarettes 99 into the 
range of the row former 103. The function of the detec 
tor IS1 is analogous to that of the detector IF5 shown 
in FIG. 12; it scans the region upstream of the row 
forming station 98 to detect pileups of filter cigarettes 
99 in front of the row former 103. The detector IS1 
comprises a yieldably mounted scanning arm 232 
which is pivotable about the axis of a shaft 233 and can 
pivot an actuating arm or trip 234 for a microswitch 
236. The arm 232 scans the cigarettes 99 upstream of 
a stationary guide 231 which is located immediately up 
stream of the row former 103. If the cigarettes 99 start 
to pile up in front of the channel between the upper 
stretches of the belts 82 and the guide 231, the arm 232 
pivots in a clockwise direction and causes the trip 234 
to actuate the microswitch 236. The latter then trans 
mits a signal to the conductor LH and to the input a of 
the AND-gate US 1. 
The details of the detector IS2 which detects the 

pressure of compressed gas in the source 116 of FIG. 
5 are shown in FIG. 16. This detector comprises a pres 
sure gauge 241 having an index or output member 243 
which is movable with reference to a dial or scale 243a 
and is connected with one pole of an energy source. A 
stationary (but preferably adjustable) contact 242 on 
the dial 243a is engaged by the index 243 when the 
pressure in the source 116 drops to a predetermined 
minimum level which is indicative that the pneumatic 
motors of the drives 96, 107, 108 cannot operate prop 
erly. The index 243 changes its position in dependency 
on changes in the pressure of gas in the source 116, and 
the signal which is produced by the index 243 when it 
engages the contact 242 is transmitted to the conductor 
LH and to the input a of the AND-gate US2. 
The detector IS3 which is mounted at the station 91 

of the tray filling machine SF (FIG. 5) is illustrated in 
FIG. 17. This detector produces a signal in response to 
detection of the absence of empty trays 92 at the sta 
tion 91. It comprises a scanning arm 252 which is pivot 
able about the axis of a shaft 251 and is connected with 
the movable contact of a microswitch 253. The signal 
from the microswitch 253 during the interval which is 
required to transfer an empty tray 92 from the station 
91 into the range of the chain conveyor 97 (see FIG. 
5). The scanning arm 252 is biased in a clockwise di 
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rection, as viewed in FIG. 17, and actuates the micro 
switch 253 when it can pivot in such direction in the ab 
sence of an empty tray 92. 
As mentioned before, the detector IS3 is mounted at 

the station 91 of the tray filling machine SF but it actu 
ally detects malfunctioning of the conveyor UF and/or 
KP because these conveyors serve to deliver empty 
trays 92 to the station 91. Signals from the microswitch 
253 cause a stoppage of the machine ZM, FA and SF 
because these machines should not operate when the 
machine SF is unable to transfer the output of the ma 
chine FA into an empty tray 92 at the station 98 due 
to failure of the conveyor UF and/or KP to supply the 
machine SF with empty trays at the rate which is re 
quired to stack the entire output of the machine FA. 
Stoppage of the machines ZM, FA and SF is caused by 
the signal which the microswitch 254 transmits to the 
conductor LH. 
The detector U1 of FIG. 18 is mounted on the drive 

128 to scan the position of the arm 129 which supports 
the carriage 121 of the transfer conveyor UF (see also 
FIG. 6). As mentioned before, the arm 129 can move 
the carriage 121 up and down as well as along the arcu 
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ate path 138 (FIG. 6) to effect the transfer of a carrier 
123 with filled trays 92' to the endless conveyor KP or 
to accept a carrier 123 with empty trays 92 from the 
endless conveyor. A microswitch 257 which is adjacent 
to the drive 128 has a follower 256 which tracks a cam 
258 to produce a signal when the cam does not assume 
the illustrated position. The cam 258 shares the angular 
movements of the arm 129. The detector IU is desir 
able because it prevents the arm 129 from damaging 
the endless conveyor KP and/or certain parts of the 
transfer conveyor UF. The microswitch 256 can trans 
mit signals to the conductor LH' (FIG. 1) by way of the 
OR-gate OS 1. The conductor LH' transmits the signal 
to the drive for the transfer conveyor UF whenever the 
lobe 258a of the cam 258 fails to engage the follower 
256 when the arm 129 comes to a standstill. 
FIG. 19 shows the details of the detector IU2 at the 

station 91 of the tray filling machine SF (FIG. 5). The 
detector IU2 comprises a microswitch 263 and an actu 
ating arm or trip 262 which actuates the microswitch 
263 in response to engagement with an upset or over 
turned filled tray 92" which is being lifted by a carrier 
123 in the carriage 121 of the transfer conveyor UF. 
Filled trays 92" might be upset or overturned during 
transfer from the station 112 into an empty carrier 123 
in the carriage 121, and an improperly oriented filled 
tray 92" could damage certain parts of the tray filling 
machine SF. The signals produced by the microswitch 
263 of the detector IU2 are transmitted to the conduc 
tor LH' (FIG. 1) by way of the OR-gate OS 1. 
The operation of the production line which embodies 

the structure shown in FIGS. 1 to 19 is as follows: 
The distributor of FIG. 3 forms a continuous narrow 

tobacco stream 13 from tobacco shreds which are fed 
into the magazine 1a, and the cigarette rod forming ma 
chine ZM of FIGS. 2 and 3 converts the stream 13 into 
a continuous wrapped filler rod 34 which is severed by 
the cutoff 36. The resulting plain cigarettes Z of unit 
length are fed into successive flutes 38a of the transfer 
drum 38 which delivers such cigarettes to the aligning 
drums 52 of the filter cigarette making machine FA of 
FIG. 4. The machine FA assembles the cigarettes Z 
with filter plugs of double unit length to form filter cig 
arettes of double unit length which are thereupon sev 
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ered on the cutting drum 76 to yield pairs of filter ciga 
rettes 99 of unit length. The satisfactory cigarettes 99 
are transferred onto the belts 82 which deliver them 
into the tray filling machine SF of FIG. 5. The row for 
mer 103 transfers layers or rows of closely adjacent fil 
ter cigarettes 99 into trays 92 which are supported by 
the chain conveyor 97. The filled trays 92' are trans 
ferred into empty carriers 123 on the carriage 121 of 
the transfer conveyor UF of FIG. 6 and are delivered 
to the overhead conveyor KP for transport to a packing 
machine (not shown) or into storage. 

lf one of the detectors IZ1-IZ4, IF1-F7, IS1-IS3, 
IU1, U2 detects a malfunctioning of the respective 
processing unit, or deflects in the delivery of material 
of plain cigarettes Z or filter cigarettes F, or defects of 
filter cigarettes F, the respective detector produces a 
signal in a manner as explained in connection with 
FIGS. 7 to 19. Such a signal can deenergize the relay 
46 (FIG. 2) for the motor 39 of the cigarette rod mak 
ing machine ZM so that the motor 39 is arrested and 
stops the operation of the machines ZM and AF. The 
signal is further transmitted to the input a of the corre 
sponding AND-gate UZ1-UZ4, UF1-UF7, US1-US3, 
UF1 or UF2 while the input b of the respective AND 
gate receives a signal from the conductor LS. As men 
tioned before, the conductor LS transmits a signal 
whenever the motor 39 drives the machine ZM and FA 
at the normal or higher speed. The output c of that 
AND-gate whose input a receives a signal simulta 
neously with a signal at the input b then transmits a sig 
nal to the input a of the corresponding signal storing 
device SZ1-SZ4, SF1-SF7, SS1, SS2, SU1 or SU2. The 
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output c of such signal storing device continues to 
transmit a signal even after the transmission of signal to 
its input a is terminated. This is due to the fact that the 
signal storing devices SZ1, etc. are of the well known 
type wherein a short-lasting signal at the input a causes 
the output c to transmit a signal until the input b 
receives an erasing signal. Thus, if the output c of one 
of the AND-gate UZ1, etc. ceases to transmit a signal 
to the corresponding signal storing device (SZ1, etc.) 
because the input b of the AND-gate ceases to receive 
a signal from the conductor LS as soon as the speed of 
the motor 39 is reduced below the normal speed, the 
output c of such signal storing device continues to emit 
a signal until the input b of the signal storing device re 
ceives a signal from the conductor LS when the motor 
39 again operates at the normal higher speed. The out 
put c of the signal storing device then transmits a signal 
to the counter ZZ1-ZZ4, ZF1-ZF7, ZS1, ZS2, ZU1 or 
ZU2 to change the setting of the counter by one unit 
or increment. The output c of the signal storing device 
also transmits a signal to the corresponding timer 
TZ1-TZ4, TF1-TF7, TS1, TS2, TU1 or TU2 to 
thereby activate the timer. 
When the production line is to be restarted after the 

cause of malfunctioning is eliminated, the person in 
charge first actuates the pushbutton 42 (FIG. 2) and 
thereupon the pushbutton 43 to accelerate the motor 
39 to the higher or normal speed. The conductor LS 
then transmits a signal to the inputs b of the AND-gates 
UZ1, etc. and to the erasing inputs b of the signal stor 
ing devices SZ1, etc. Therefore, the output c of the pre 
viously energized signal storing device ceases to trans 
mit a signal to the associated counter and to the asso 
ciated timer so that the timer is deactivated. 
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The same procedure is repeated whenever a detector 
detects a condition which warrants a stoppage of the 
production line. The corresponding counter (ZZ1. 
etc.) is then reset by an increment and the correspond 
ing timer (TZ1, etc.) remains activated for the duration 
of stoppage. 
The information which is stored by the counters ZZ1, 

etc. and the timers TZ1, etc. can be transmitted to the 
corresponding recording devices AZ1-AZ4, AF 
1-AF7, AS1, AS2, AU1, AU2 in response to transmis 
sion of a signal by way of the conductor LU. Such sig 
nal can be transmitted at regular intervals, e.g., after 
completion of a shift or every 24 hours. 
The operation of the monitoring apparatus will be 

further explained with reference to the filter cigarette 
making machine FA and the detector IF5 (see FIGS. 4 
and 12). As mentioned before, the detector IF5 moni 
tors the transport of groups upstream of the gap 201 
between the rolling drum 72 and the stationary rolling 
member 73 and causes its microswitch 203 to transmit 
a signal to the conductor LH and to the input a of the 
AND-gate UF5 in response to detection of a pileup of 
groups at the inlet to the gap 201. 

lf one or more groups which are transported in the 
flutes 196 of the rolling drum 72 fail to enter the gap 
201, they cause the scanning arm 198 of FIG. 12 to 
pivot in a clockwise direction so that the trip 202 actu 
ates the microswitch 203. The conductor LH transmits 
the signal to the relay 46 of the motor 39 in the ciga 
rette rod making machine ZM. The relay 46 is deener 
gized to open the circuit of the motor 39 and to arrest 
the machines ZM and FA. The signal which reaches the 
input a of the AND-gate UF5 causes the output c of this 
gate to transmit a signal to the input a of the signal stor 
ing device SF5 (because the input b of the gate UF5 re 
ceives a signal from the conductor LS while the motor 
39 still operates at the normal speed), whereby the out 
put c of the signal storing device SF5 transmits a signal 
to the counter ZF5 which is reset by one increment and 
to the timer TF5 which is activated and starts to record 
the length of the interval of idleness of the machines 
ZM and FA. The person in charge notices the stoppage 
of the machine ZM and FA and rapidly eliminates the 
cause of stoppage (i.e., the pileup of groups at the inlet 
of the gap 201 in the machine FA of FIG. 4). The per 
son in charge then actuates the pushbutton 42 to start 
the motor 39. When the motor 39 is accelerated to a 
predetermined lower speed, the person in charge actu 
ates the pushbutton 43 which causes acceleration of 
the motor 39 to the normal or higher speed. The con 
ductor LS then transmits a signal to the erasing input 
b of the signal storing device SF5 whereby the signal at 
the output c of this signal storing device disappears and 
the timer TF5 is deactivated. 
When the groups on the rolling drum 72 again start 

to pile up in front of the rolling member 73, the ma 
chines ZM and AF are again arrested in the same way 
as described above whereby the signal storing device 
SF5 again resets the counter ZF5 by one increment and 
activates the timer TF5 for the period of idleness of the 
machines ZM and FA. The timer TF5 is deactivated 
when the person in charge actuates the pushbutton 43 
to accelerate the motor 39 to its normal speed. The in 
formation which is stored in the counter ZFS and timer 
TFS is transmitted to the recording device AF5 in re 
sponse to transmission of a signal by way of the conduc 
tor LU. As mentioned before, the signal from the timer 
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TF5 to the recording device AF5 is indicative of the 
sum of intervals of idleness of the machines ZM and FA 
due to pileups of groups at the inlet to the gap 201. 

if the signal is produced by the detector IU1 or IU2 
for the transfer conveyor UF, the conductor LH (FIG. 
1) receives a signal from the microswitch 257 or 263 
(see FIGS. 18 and 19) and such signal causes a stop 
page of the drive means for the conveyor UF. The de 
tector IS3 determines whether the malfunctioning of 
the processing units which are monitored by the detec 
tors IU1, U2 was of such duration that it warrants a 
stoppage of the machines ZM, FA and SF due to the 
absence of empty trays 92 at the station 91 of the tray 
filling machine SF. Short-lasting malfunctioning of the 
transfer conveyor UF which can be readily corrected 
by the persons in charge before the supply of empty 
trays 92 at the station 91 is exhausted will not result in 
transmission of signals to the counter ZU1 or ZU2 and 
to the recording device AU1 or AU2. 

It is clear that the recording devices and the asso 
ciated counters and timers can be designed to record 
each malfunctioning of the respective unit and the du 
ration of each interval of interruption in addition to re 
cordal of the total number of interruptions and of the 
sum of periods of idleness. When the conductor LU 
transmits a signal, the ratio forming circuits QZ1-QZ4, 
etc. transmit appropriate signals to the respective re 
cording devices AZ1-AZ4, etc. 
FIG. 20 is a diagram of a second production line 

wherein a filter cigarette making machine FA (corre 
sponding to the machine shown in FIG. 4) receives 
plain cigarettes of unit length from a cigarette rod mak 
ing machine ZM (corresponding to the machine shown 
in FIGS. 2-3) and is directly coupled to a packing ma 
chine PM which introduces arrays or blocks 327 (see 
FIG.22) of filter cigarettes into envelopes to form ciga 
rette packs. Thus, the packing machine PM replaces 
the tray filling machine SF and the conveyors UF and 
KP of FIG, 1. All such parts of the production line of 
FIG. 20 which are identical with or clearly analogous 
to the corresponding parts of the production line of 
FIG. 1 are denoted by similar reference characters plus 
300. 
The monitoring apparatus comprises detectors 

IP301, IP302, IP303, each of which monitors the oper 
ation of a different processing unit in the packing ma 
chine PM and produces a signal in response to detec 
tion of a malfunction. Such signals are transmitted to 
the motor relay of the prime mover for the cigarette 
rod making machine ZM by way of the conductor LH 
and serve to arrest the motor of the prime mover. The 
conductor LH is further connected with the relay of the 
motor of the prime mover for the packing machine PM 
and causes such relay to open the circuit of the motor 
in response to a signal from the detector IP301, IP302 
or P303. 
The detectors IP301, IP302, IP303 further transmit 

signals to the inputs a of associated AND-gates UP301, 
UP302, UP303. The inputs b of these AND-gates are 
connected with the conductor LS which transmits a sig 
nal when the motor of the prime mover for the ciga 
rette rod making machine ZM operates at the normal 
or higher speed, i.e., when the machines ZM, FA and 
PM are operated at the higher of two speeds or at the 
highest of several speeds. The outputs c of the AND 
gate UP301, UP302, UP303 are respectively con 
nected with the inputs a of signal storing devices 
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SP301, SP302, SP303. The erasing inputs b of these sig. 
nal storing devices are connected with the conductor 
LS and the outputs c of the signal storing devices are 
respectively connected with the inputs of counters 
ZP301, ZP302, ZP303 and with timers TP301, TP302, 5 
TP303. In response to a signal from the conductor LU, 
the just mentioned counters and timers transmit signals 
to corresponding recording devices AP301, AP302, 
AP303. Each of the counters ZP302-ZP303 is ad 
vanced by one increment in response to a signal from 
the output c of the corresponding signal storing device, 
and the timers TP301-TP303 are designed to record 
the length of intervals of transmission of signals from 
the outputs c of the corresponding signal storing de 
vices. The signals which the timers TP301-TP303 
transmit to the corresponding recording devices AP3 
01-AP303 are indicative of the sum of intervals of sig 
nal transmission from the respective signal storing de 
vices SP301-SP303. Thus, when the conductor LU 
transmits a signal, a recording device can receive a sig- 20 
nal which represents the number of signals from the 
corresponding signal storing device and a signal which 
is indicative of the sum of intervals of signal transmis 
sion from such signal storing device. 
FIG. 21 is a diagram of a packing machine which can 25 

constitute the machine PM of FIG. 20 and is of the type 
known as KDW produced by Hauni-Werke of Ham 
burg-Bergedorf, Western Germany. This machine com 
prises a magazine 301 which receives filter cigarettes 
99 from the belts 82 of the filter cigarette machine FA 30 
(see also FIG. 4). A suitable transfer device or pusher 
326 (see FIG.22) is provided to expel from the maga 
zine 301 blocks or arrays 327 (FIG. 22) of parallel fil 
ter cigarettes 99 (for example, each such array can 
comprise three layers including two outer layers of 35 
seven cigarettes 99 each and a median layer of six ciga 
rettes 99 in the formation which is customary in packs 
containing 20 cigarettes). The blocks 327 of cigarettes 
99 are transported by a conveyor 302 in the direction 
indicated by the arrow 303 to enter the range of a first 
processing unit or apparatus 304 serving to form blanks 
of tinfoil or the like and to drape such blanks around 
successive blocks 327 of filter cigarettes 99 to form 
inner envelopes. The apparatus 304 comprises a source 
of discrete prefabricated blanks or a web of tinfoil 
which is severed to yield tinfoil blanks and a mecha 
nism which can pass the blanks through suitable 
mouthpieces or the like to start the conversion of 
blanks into inner envelopes. The blocks 327 of ciga 
rettes 99 and the partially draped blanks are thereupon 
advanced through a folding unit or apparatus 306 
which performs additional folding operations to con 
vert the tinfoil blanks into open-ended inner envelopes 
which surround the respective blocks 327. The con 
veyor 302 then transports the blocks 327 and the tinfoil 
envelopes into a further processing unit or apparatus 
307 which comprises a stack of imprinted blanks 341 
(FIG. 23) consisting of paper or the like and means for 
withdrawing blanks from the stack by suction, for coat 
ing selected portions of such blanks with a suitable ad 
hesive, and rollers or the like for placing the adhesive 
coated blanks into the path of movement of tinfoil en 
velopes and blocks 327 of filter cigarettes 99 on the 
conveyor 302. The paper blanks are entrained and de 
formed by the blocks 327 of filter cigarettes and there 
upon enter a second folding apparatus or unit 308 to 
undergo further deformation including the conversion 
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of paper blanks into tubes. The paper blanks and the 
tinfoil envelopes are further deformed in an apparatus 
or unit 309 which includes sets of brushes or the like 
and converts the blocks 327 and the corresponding 
inner and outer envelopes into open-ended packs. Such 
packs enter an apparatus or unit 311 which applies to 
their closed ends revenue labels which are withdrawn 
from a magazine by suction, coated with adhesive and 
applied to the closed ends of packs by means of suction 
drums or the like. The open ends of the packs are 
closed and sealed subsequent to transport in the cells 
or chambers 359 (FIG. 24) of a carriage 312 which 
transfers partially finished packs to a position below a 
stacking tower 313. The cells 359 of the carriage 312 
are advanced past suitable tucking and folding devices 
which tuck the small flaps at the shorter sides of the 
open ends of the packs 360 and thereupon fold one 
major flap 356 (FIG. 24) over the tucked-in flaps. The 
other major flap 356a is folded over the flap 356 in the 
tower 313. The major flap 356 is folded during trans 
port of the respective pack 360 by a lever 361 (FIG. 
24) and the major flap 356a is folded during upward 
transport of the respective pack 360 by a pusher 368 
(FIG. 24) which lifts the packs into the tower 313. The 
tower 313 is preferably heated to cause rapid and reli 
able setting of adhesive, and the thus treated packs 360 
are thereupon transferred onto the belt or belts 314 of 
a takeoff conveyor. 

It is preferred to provide the packing machine PM 
with two conveyors 302 and two each of the apparatus 
or units 304,306, 307, 308,309, 311, 312,313,314 so 
that the machine can discharge two rows of finished 
packs 360. Such packs can be fed into a carton filling 
machine, into a binding machine, or into storage. 
As shown in FIG. 21, the detector IP301 for the 

packing machine PM is adjacent to the conveyor 302 
to monitor the condition of blocks 327 of filter ciga 
rettes 99 immediately following withdrawal of such 
blocks from the magazine 301. The detector IP302 
monitors the operation of the apparatus 307 to detect 
the presence or absence of imprinted outer blanks 341. 
The detector IP303 is adjacent to the path of cells 359 
of the carriage 312 to scan the position of the lever 361 
and to thereby indirectly scan the condition of packs 
360 in the cells 359 and/or in the tower 313. 
The construction of the detector IP301 is illustrated 

in FIG. 22. This detector is an electromechanical de 
tector and is designed to scan the condition of blocks 
or arrays 327 of filter cigarettes 99 which are expelled 
from the magazine 301 of the packing machine PM by 
the reciprocable pusher 326. The detector IP301 de 
tects the absence of filter cigarettes 99 in the blocks 
327, i.e., it determines whether or not each block 327 
contains a predetermined number of cigarettes 99. The 
detector IP301 scans the block 327 while they advance 
in the direction indicated by the arrow 303. As men 
tioned above, the packing machine PM can be pro 
vided with two conveyors 302 and therefore also with 
two transfer members 326 each of which can expel 
blocks 327 from the magazine 301 into a separate path. 
Reference may be had to the copending application of 
Friedel Kruse et al. which disclose the details of pack 
ing machines wherein a magazine for filter cigarettes 
cooperates with two transfer members each of which 
can expel blocks of cigarettes into a separate path. It is 
clear that the monitoring system for the processing 
units of the machine PM comprises two detectors 
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IP301, two detectors IP302 and two detectors IP303 if 
the magazine 301 cooperates with two transfer member 
326. 
The detector IP301 of FIG. 22 comprises a predeter 

mined number of scanning arms 328, one for each filter 
cigarette 99 is a block 327. When a filter cigarette is 
missing in a block 327 which issues from the magazine 
301 and advances in the direction indicated by the 
arrow 303, the corresponding scanning arm 328 is free 
to pivot in a counterclockwise direction, as viewed in 
FIG. 22, about the axis of a shaft 329, whereby an actu 
ating arm or trip 331 actuates a microswitch 332 which 
transmits a signal to the input a of an AND-gate 333. 
The output c of the AND-gate 333 then transmits a sig 
nal to the conductor LH which arrests the motor of the 
cigarette rod making machine ZM and the packing ma 
chine PM. The input b of the AND-gate 333 is con 
nected with the contactless initiator 337 of a timer 334 
having a disk 336 provided with equidistant projections 
336a. The projections 336a move seriatim past the ini 
tiator 337 which then transmits signals to the input b of 
the AND-gate 333. The movements of the disk 336 are 
synchronized with the movements of the transfer mem 
ber 326 to insure that the input b of the AND-gate 333 
receives a signal only when a freshly formed block 327 
assumes a predetermined position with reference to the 
scanning arm 328 of the detector IP301. For the sake 
of simplicity, the detector IP301 of FIG. 22 is assumed 
to scan only the upper layer of filter cigarettes 99 in a 
block 327 which issues from the magazine 301 in re 
sponse to a working (leftward) stroke of the transfer 
device 326. A more sophisticated detector is disclosed 
in the aforementioned copending application of Kruse 
et al. 
FIG. 23 illustrates the details of the detector IP302. 

This detector is associated with the packing machine 
PM of FIG. 21 to scan the feed of blanks 341 for outer 
envelopes which are applied over the inner envelopes 
and the respective blocks 327. The detector IP302 is 
also an electromechanical detector and is mounted ad 
jacent to the conveyor 302 in the region of the appara 
tus or unit 307 shown in FIG. 21. It comprises a scan 
ning arm 342 which is pivotable about the axis of a 
shaft 343 and has an actuating portion or trip 344 serv 
ing to actuate a microswitch 346 when the arm 342 is 
free to pivot in a counterclockwise direction, as viewed 
in FIG. 23, due to the absence of a block 327 and a 
blank 341 therebelow. A spring or the like (not shown) 
urges the free end of the scanning arm 342 against the 
adjacent blank 341. It will be noted that the blank 341 
is already partially draped around the respective block 
327. 
The microswitch 346 transmits signals to the input a 

of an AND-gate 347 which has a second input b 
connected with the contactless initiator 353 of a timer 
351. The latter further comprises a disk 352 having 
projections 352a which cause the initiator 353 to trans 
mit to the input b of the AND-gate 347 signals at prede 
termined intervals, namely, when a block 327 and a 
partially draped blank 341 are assumed to reach a pre 
determined position with reference to the scanning arm 
342. 
The microswitch 346 further transmits signals to the 

input a of a NOT-gate 354 having an output c which is 
connected with the input a of a second AND-gate 349. 
The latter has a second input b which receives signals 
from the initiator 353 and an output c which is con 
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nected with the input b of a counter 348. The input a 
of the counter 348 is connected with the output c of the 
AND-gate 347. The output c of the counter 348 is con 
nected with the conductor LH and with the input a of 
the AND-gate UP302 (FIG. 20). 
The circuit of the counter 348 is such that it transmits 

to the conductor LH and to the AND-gate UP302 a sig 
nal only when the scanning arm 342 detects a predeter 
mined number of defective partly finished packs, i.e., 
the absence of a predetermined number of blanks 341. 
The input b of the counter 348 is a resetting input, i.e., 
a signal which is transmitted to the input herases a sig 
nal which was transmitted to the input a. The input b 
of the counter 348 receives signals from the output c of 
the AND-gate 349 whenever the scanning arm 342 de 
tects a blank 341, i.e., when the microswitch 346 fails 
to transmit a signal to the input a of the NOT-gate 354. 
The output c of the NOT-gate 354 transmits a signal to 
the AND-gate 349 in the absence of a signal to its input 
a from the microswitch 346. It will be seen that the re 
setting input b of the counter 348 receives a signal from 
the AND-gate 349 when the microswitch 346 fails to 
produce a signal for transmission to the input a of the 
NOT-gate 354 at the time when the initiator 353 trans 
mits a signal to the input b of the AND-gate 349 be 
cause the input a of the AND-gate 349 then receives a 
signal from the output c of the NOT-gate 354. The 
input a of the counter 348 receives a signal from the 
output c of the AND-gate 347 when the latter's input 
b receives a signal from the initiator 353 simultaneously 
with the transmission of a signal to input a by the mi 
croswitch 346, i.e., when the scanning arm 342 detects 
the absence of a blank 341. 
FIG. 24 illustrates the details of the detector IP303. 

This detector serves to monitor the folding of the lower 
major flaps 356 at the heads 357 of packs 360 during 
expulsion of such packs from the cells 359 of the car 
riage 312 (not shown in FIG. 24). The cell 359 of FIG. 
24 is movable back and forth in directions indicated by 
a double-headed arrow 358. The folding of the flaps 
356 is caused by the aforementioned lever 361 which 
is oscillatable about the axis of a shaft 362 and carries 
a roller follower 363 tracking the face of a driven cam 
366. A helical spring 364 is provided to bias the fol 
lower 363 against the cam 366. The lever 361 further 
carries a microswitch 367 which is actuated when the 
roller follower 363 is lifted off the face of the cam 366 
against the opposition of the spring 364. 
When it assumes the solid-line position of FIG. 24, 

the lever 361 is ready to start a folding operation while 
pivoting in the direction indicated by the arrow 369a. 
The upper end portion or tip 361a of the lever 361 then 
passes through an opening or slot (not shown) of the 
cell 359. The tip 361a expels the pack 360 from the ad 
jacent cell 359 while the lever 361 moves toward the 
phantom-line position of FIG. 24. The pack 360 then 
assumes the position 360a and is located below the 
stacking tower 313. The folding of the lower major flap 
356 is actually performed by a stationary cam which is 
adjacent to the path of the flap 356 during transport of 
the pack 360 from the cell 359 to the position 360a 
below the tower 313. A pusher 368 thereupon moves 
the pack 360 from the position 360a into the lower end 
portion of the tower 313 whereby a suitably configu 
rated portion of the tower folds the upper major flap 
356a over the freshly folded lower flap 356. The upper 
flap 356a is coated with adhesive so that it adheres to 
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the lower flap 356, and the adhesive sets during step 
wise transport of the pack 360 toward the upper end of 
the tower 33. 

In the meantime, the cell 359 performs a return 
stroke and the cam 366 causes thc ever 36 to return 
to the solid-line position of FiG. 24 (see the arrow 
369b). The same procedure is then repeated again and 
again so that the turret 313 contains a stack of finished 
packs 360 and heats the adhesive between the overlap 
ping flaps 356, 356a of such packs to insure that the 
bonds between the flaps are satisfactory before the 
packs reach the discharge end of the turret 313. 

lf a pack 360 fails to occupy a predetermined posi 
tion in the respective cell 359 (for example, due to im 
proper operation of one or more units or apparatus of 
the packing machine PM), the head 357 of the improp 
erly inserted pack 360 is likely to be deformed or torn 
by the tip 36 la of the lever 361 whereby the damaged 
pack 360 remains in the respective cell 359 and cannot 
move all the way to the position 360a on the top face 
of the pusher 368. The pusher 368 is then likely to 
press the deformed or damaged pack against the side 
wall 313a of the turret 313 or against the wall 359a of 
the cell 359 with attendant damage to the packing ma 
chine PM and/or to the next-following packs. When 
ever a pack 360 which is to be expelled from the cell 
359 by the tip 361a of the lever 361 fails to reach the 
position 360a, the resistance of the deformed pack to 
further movement of the lever 36 in the direction indi 
cated by the arrow 369a overcomes the bias of the 
spring 364 so that the follower 363 is lifted off the cam 
366 and the microswitch 367 transmits a signal which 
causes a stoppage of the packing machine PM. The sig 
nal from the microswitch 367 is transmitted to the con 
ductor LH and to the input a of the AND-gate UP303. 
The position of the lower major flap 356 of the pack 
360 in the cell 359 is indicated by phantom lines; such 
flap then extends at right angles to the plane of FIG. 24. 
As mentioned before, the machines ZM and FA of 

the production line shown in FIG. 20 are preferably 
identical with the machines which are respectively 
shown in FIGS. 2-3 and 4. Also, the circuitry shown in 
the left-hand and upper portions of FIG. 20 is prefera 
bly identical with the circuitry shown in the left-hand 
and upper portions of FIG. 1. Thus, the operation of 
the detectors IZ301 to IZ304 and IF301 ro F307, of 
the counters ZZ301 to ZZ304 and ZF301 to ZF307, of 
the timers TZ30 to TZ304 and TF301 to TF307, and 
recording devices AZ301 to AZ304 and AF301 to 
AF307 is the same as described in connection with 
FIGS. 1 to 4 and 7 to 14. 
The operation of the detector IP301 of FIGS. 20-22 

is as follows: 
If the transport of filter cigarettes 99 to the magazine 

301 of the packing machine PM (by way of the belts 82 
of the filter cigarette making machine FA) is inter 
rupted or irreguiar, for example, to such an extent that 
the magazine 301 does not contain a sufficient number 
of cigarettes 99 for the formation of complete arrays or 
blocks 327 or because the cigarettes in the magazine 
are not parallel to each other, one or more scanning 
arms 328 of the detector IP301 are caused to pivot in 
a counterclockwise direction, as viewed in FIG. 22, so 
that the trip or trips 331 actuate the microswitch 332. 
The magazine 301 is preferably of the type having in its 
bottom region three vertical ducts or chutes each of 
which can accumulate a stack of closely adjacent paral 

() 

5 

20 

25 

35 

40 

45 

55 

60 

65 

32 
lel filter cigarettes 99, and the transfer device 326 then 
comprises three prongs one of which expels six filter 
cigarettes from the median duct and the other two of 
which expel seven cigarettes each from the correspond 
ing outer ducts when the device 326 moves in a direc 
tion to the left, as viewed in FIG. 22, whereby the 
prongs normally expel a complete block or array 327 
containing twenty filter cigarettes 99 in a predeter 
mined formation. 
The arrangement is preferably such that each scan 

ning arm 328 of the detector IP301 can pivot a discrete 
trip 331 and that each such trip can actuate a discrete 
microswitch 332. The timer 334 insures that the signals 
produced by the microswitch or microswitches 332 can 
be transmitted to the conductor LH and to the input a 
of the AND-gate UP301 only when a fresh block 327 
is supposed to assume a predetermined position with 
reference to the scanning arms 328, namely, at the 
exact moment when each scanning arm is in a position 
to detect the presence or absence and/or the condition 
of a particular filter cigarette 99 in the adjacent block 
327. The timer 334 thus prevents the microswitch(es) 
332 from transmitting signals during those intervals 
when the transfer device 326 is being retracted to the 
position shown in FIG. 22 and also during those inter 
vals when the device 326 moves a freshly formed block 
327 into the range of the scanning arms 328. The sig 
nals from the output c of the AND-gate 333 are trans 
mitted to the conductor LH which deenergizes the re 
lays of the motors for the machines ZM-FA and PM so 
that the machines are arrested. The signals which are 
transmitted to the AND-gate UP301 cause the output 
c of the signal storing device SP301 to transmit a signal 
to the counter ZP301 and to activate the timer TP301. 
The person in charge notices the stoppage of the pro 
duction line without a special signal or in response to 
noticing a visible or audible signal produced by a lamp 
or buzzer whose circuit is completed when the detector 
IP301 produces a signal. The person or persons in 
charge then eliminate the cause of malfunction, for ex 
ample, a pileup of filter cigarettes 99 in the magazine 
301 or on the belts 82. The pushbutton 42 (FIG. 2) is 
then actuated to start the machines of the production 
line and the pushbutton 43 is actuated with an appro 
priate delay to accelerate the machines to the normal 
speed. As soon as the prime mover of the cigarette rod 
making machine ZM operates at the normal or higher 
speed, the conductor LS transmits a signal which 
reaches the erasing input b of the signal storing device 
SP301 to terminate the transmission of signal from the 
output c of the signal storing device SP301 and to thus 
deactivate the timer TP301. When the detector iP30 
detects the next defective block 327, the counter 
ZP301 is again advanced by an increment and the timer 
TP301 is activated to record the length of the interval 
of idleness of the production line. The timer TP301 is 
deactivated when the prime mover of the cigarette rod 
making machine ZM again operates at the normal 
higher speed so that the conductor LS transmits a sig 
nal to the erasing input b of the signal storing device 
SP30. 

In response to transmission of a signal by way of the 
conductor LU, the information which is stored in the 
counter ZP301 and in the timer TP301 is communi 
cated to the recording device AP301 which makes a re 
cord of the received information by means of one or 
more styluses or the like. The signal from the timer 
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TP301 to the recording device AP301 is indicative of 
the sum of all recorded intervals of interruption of 
operation of the packing machine PM due to a failure 
of the processing unit or units whose operation is moni 
tored by the detector IP301. 
The operation of the detector IP302 of FIGS. 20, 21 

and 23 is as follows: 
When the scanning arm 342 detects the absence of 

an outer blank 341 during the interval which is deter 
mined by the timer 351, it can pivot about the axis of 
the shaft 343 in a counterclockwise direction, as 
viewed in FIG. 23, and its trip 344 actuates the micro 
switch 346. If the arm 342 detects the absence of a sec 
ond outer blank 341 during the next-following scanning 
interval, the microswitch 346 is actuated again. Each 
signal from the microswitch 346 is transmitted to the 
input a of the counter 348 by way of the AND-gate 347 
because a signal from the microswitch 346 reaches the 
input a of the gate 347 simultaneously with a signal to 
the input b from the initiator 353 of the timer 351. 
When the number of signals at the input a of the 
counter 348 reaches a preselected number (namely, 
the number for which the output of the counter 348 is 
set to transmit a signal to the conductor LH and to the 
input a of the AND-gate UP302), the signal to the con 
ductor LH causes a stoppage of the production line and 
the signal to the AND-gate UP302 causes the signal 
storing device SP302 to advance the counter ZP302 by 
an increment and to activate the timer TP302 which 
records the length of the interval of idleness of the pro 
duction line due to detected absence of a predeter 
mined number of outer blanks 341. The persons in 
charge eliminate the cause of malfunction and start the 
production line by first actuating the pushbutton 42 
and thereupon the pushbutton 43. When the machines 
are again operated at the normal speed, the conductor 
LS transmits a signal to the erasing input b of the signal 
storing device SP302 which deactivates the timer 
TP302. 

If a signal to the input a of the counter 348 of FIG. 
23 is followed by a signal to the input b, the second sig 
nal erases the signal which was transmitted to the input 
a so that the counter 348 is reset to zero. The signal at 
the input b of the counter 348 appears whenever the 
scanning arm 342 detects the presence of an outer 
blank 341. The input a of the NOT-gate 354 then fails 
to receive a signal from the microswitch 346 so that the 
output c of the gate 354 transmits a signal to the input 
a of the AND-gate 349. When the input b of the AND 
gate 349 receives a signal from the initiator 353 of the 
timer 341, the output c of the AND-gate 349 transmits 
a signal to the input b of the counter 348. 
The information which is stored in the counter 

ZP302 and in the timer TP302 of FIG. 20 is transmitted 
to the recording device AP302 in response to a signal 
by way of the conductor LU. The recording device 
AP302 records the total number of signals received by 
the counter ZP302 from the signal storing device 
SP302 and the combined length of intervals of idleness 
of the packing machine PM due to the absence of outer 
blanks 341, i.e., due to malfunctioning of the process 
ing unit or apparatus 307 in the packing machine PM. 
The operation of the detector IP303 of FIGS. 20, 21 

and 24 is as follows: 
If the cell 359 of FIG. 24 receives a pack 360 in such 

position that the head 357 of the pack extends from the 
interior of the cell, the tip 361a of the lever 361 de 
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forms the outwardly projecting portion of the pack 360 
when the lever 361 performs a stroke in the direction 
indicated by the arrow 369a. Thus, the lower major flap 
356 is not folded at all or is deformed or destroyed 
while the pack 360 advances toward the position 360a 
above the pusher 368. As a rule, the deformed pack 
360 remains in the cell 359 and its resistance to trans 
port toward and into the position 360a causes the fol 
lower 363 of the lever 361 to move away from the face 
of the cam 366 so that the spring 364 stores energy and 
the microswitch 367 transmits a signal to the conductor 
LH and to the input a of the AND-gate UP303. The sig 
nal to the conductor LH causes a stoppage of the ma 
chines and the signal to the AND-gate UP303 causes 
the signal storing device SP303 to transmit a signal to 
the counter ZP303 and to activate the timer TP303. 
The cause of malfunction is thereupon eliminated, 

i.e., the person in charge removes the defective pack 
360 in order to permit a restarting of the machines and 
to prevent serious damage to the packing machine PM. 
It will be readily understood that a single defective 
pack could cause a total interruption of the operation 
of the packing machine PM not only with attendant 
damage to processing units of this machine but also 
with substantial loss in filter cigarettes 99 and blanks 
for the envelopes which are produced in the machine 
PM. 
Once the cause of malfunction is eliminated, the ma 

chines are started by way of the pushbutton 42 and are 
thereupon accelerated by way of the pushbutton 43. 
The conductor LS transmits to the erasing input b of 
the signal storing device SP303 a signal when the accel 
eration of the machines to the normal operating speed 
is completed whereby the signal storing device SP303 
deactivates the timer TP303. The information which is 
stored by the counter ZP303 and timer TP303 is trans 
mitted to the recording device AP303 in response to a 
signal by way of the conductor LU. The recording de 
vice AP303 records the total number of interruptions 
due to detection of improper operation by the detector 
IP303, and the combined length of intervals of idleness 
of the machine PM due to detection of malfunction by 
the microswitch 367 on the lever 361. 
FIG. 25 illustrates certain components of a tobacco 

cutting machine KT which is produced by Hauni 
Werke of Hamburg-Bergedorf, Western Germany. To 
bacco leaves 401 are being withdrawn from a source, 
not shown, and are fed into a duct or chute 402 which 
contains a rake 403 pivotable at regular intervals about 
the axis of a shaft 403a and serving as a means for ad 
vancing a continuous stream of tobacco leaves 401 into 
a channel between two endless chains 404, 406 of a 
condensing device 407. The cross-sectional area of the 
channel between the chains 404, 406 decreases in the 
direction of transport of tobacco leaves 401 so that the 
leaves are pressed together to form a cake or rod 409. 
The chains 404, 406 are driven by an electric motor 
408. The leading end of the cake 409 passes through a 
mouthpiece 413 which includes an upper portion 411 
and a lower portion 412. The front or right-hand 
sprocket wheel 404a for the upper chain 404 is mov 
able up and down by an adjusting device 414 which can 
furnish the necessary force to insure the condensation 
of tobacco leaves 401 into the form of a cake 409 
which is best suited for cutting to yield tobacco shreds. 
The lower portion 412 of the mouthpiece 413 consti 

tutes a counterknife for each of a set of knives 416 
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which are mounted on a drum-shaped rotary carrier 
418 and move their cutting edges across the path of the 
cake 409 to form tobacco shreds 419 which descend by 
gravity and are drawn into a pneumatic tube 419a for 
transport to the magazine 1a of the distributor shown 
in FIG. 3. The carrier 418 is driven by an electric motor 
47. 

The knives 416 of the carrier 418 are sharpened by 
a grinding wheel 421 which is adjacent to the periphery 
of the carrier 418 and is continuously dressed by a dia 
mond 422. 

The cutting machine KT comprises several detectors 
including the detectors IK1, K2, IK3 of FIG. 25. Each 
of these detectors monitors the operation of a discrete 
processing unit of the cutting machine KT and pro 
duces signals in response to detection of malfunction 
and/or absence of certain materials. The signal from 
the detectors IK1-IK3 are transmitted to a conductor 
which is connected with the relays 423, 424 for the 
electric motors 408, 417. Such signals cause stoppage 
of the motors 408,417 so that the cause of malfunction 
and/or the cause of the failure to deliver necessary ma 
terials can be eliminated. 
The signals from the detectors IK1-IK3 are further 

respectively transmitted to the inputs a of AND-gates 
UK1, UK2, UK3. The inputs b of these AND-gates re 
ceive signals from a conductor LS when the cutting ma 
chine KT is in operation. The outputs c of the AND 
gates UK1, UK2, UK3 are respectively connected with 
the inputs a of signal storing devices SK1, SK2, SK3. 
These signal storing devices have erasing inputs b 
which are connected with the conductor LS and out 
puts c which are respectively connected with counters 
ZK1, ZK2, ZK3 and timers TK1, TK2, TK3. In re 
sponse to a signal by way of conductor LU, the infor 
mation which is stored in the counters ZK1-ZK3 and 
timers TK1-TK3 is respectively transmitted to record 
ing devices AK1 AK2 and AK3. The counters 
ZK1-ZK3 record the number of signals from the re 
spective detectors IK1-IK3, and the timers TK1-TK3 
store information which is indicative of the length of 
intervals of idleness of the cutting machine KT due to 
detection of malfunction of a processing unit by the re 
spective detector. When the conductor LH transmits a 
signal, the recording devices AK1-AK3 receives infor 
mation which is indicative of the total number of sig 
nals to the respective timers and of the sum of intervals 
of idleness of the machine KT as recorded by the re 
spective timers. Each timer TK is connected with a log 
ical ratio forming circuit OK, and each circuit OK is 
further connected with a secondary timer Tak. FIG. 25 
merely shows the circuit OK and secondary timer 
TaK. The purpose of these components is the same as 
that of the similarly numbered components shown in 
FIG. 1. 
The detector IK1 monitors the operation of the pro 

cessing unit (condensing device) 407 which feeds con 
densed tobacco leaves 401 (cake 409) into the mouth 
piece 413. This detector includes a limit switch 426 
which can be actuated by a trip 430 provided on the 
upper portion 411 of the mouthpiece 413 and reaching 
the limit switch 426 when the sprocket wheel 404a is 
free to move to a predetermined lowermost level. Thus, 
the limit switch 426 responds to a reduction in the 
height of the cake 409 to a predetermined minimum 
value. 
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The detector IK2 is also mounted in the region of the 

mouthpiece 413 and serves to detect damage or poten 
tial damage to a particular component of the machine 
KT, namely to a knife 416 on the rotary carrier 418. 
The detector IK2 comprises a microswitch 427 which 
can be actuated by a trip 429 connected to a chain 428 
which is attached to the counterknife 412 (i.e., to the 
lower portion of the mouthpiece 413). If the cake 409 
contains a foreign body, e.g., a piece of metal, such 
body could cause serious damage to the parts of the 
cutting machine KT. The counterknife 412 is mounted 
in the frame of the machine KT by means of relatively 
weak shear pins or the like (not shown in FIG. 25) 
which are destroyed in response to a relatively small 
rise in the force which an orbiting knife 416 exerts 
against the counterknife 412 in the event of the pres 
ence of a foreign body in the leading end of the cake 
409. A tobacco cutting machine which is provided with 
such shear pins is disclosed, for example, in U.S. Pat. 
No. 2,714,410 to Möller. 
When the shear pins are destroyed, the counterknife 

412 descends and causes the chain 428 to actuate the 
trip 429 which actuates the microswitch 427 so that the 
latter produces a signal which is indicative of the sepa 
ration of counterknife 412 from its frame. 
The detector IK3 is adjacent to the rotary carrier 418 

and serves to monitor the condition (wear) of the 
knives 416. As shown in FIG. 26, the carrier 416 sup 
ports a feeding device which shifts the knives 416 from 
reference to the carrier to compensate for the wear on 
their cutting portions. The knife 416 of FIG. 26 is 
mounted between two plates 431, 432 the latter of 
which is shiftable by a worm drive 433 to move in the 
direction indicated by the arrow 434. The plate 432 has 
a motion transmitting pin 436 which is movable with 
this plate in a slot 431a of the plate 431 toward a micro 
switch 437 of the detector IK3. The microswitch 437 
is in circuit with a battery 438 or another suitable en 
ergy source and with an electromagnet 440 (FIG. 25) 
which orbits about the axis of the carrier 418 and has 
an armature 439 which actuates a stationary switch 441 
of the detector IK3 in response to energization of the 
electromagnet 440, i.e., when the microswitch 437 is 
actuated by the motion transmitting pin 436 of the 
movable plate 432. When the wear on the knife 416 
progresses to such an extent that the respective pin 436 
actuates the corresponding microswitch 437, the arma 
ture 439 of the energized electromagnet 440 actuates 
the switch 441 and the latter produces a signal which 
causes a stoppage of the motors 408 and 417. 
The operation of the cutting machine KT of FIG. 25 

is as follows: 
When one of the detectors IK1, K2, IK3 produces a 

signal which indicates a malfunction (namely, im 
proper feed of tobacco leaves 401 which causes an ac 
tuation of the switch 426, termination of the connec 
tion between the frame and the counterknife 412 which 
causes an actuation of the switch 427, or the need for 
replacement of one or more knives 416 as indicated by 
a signal from the switch 441), the signal is transmitted 
by way of the conductor LH to the relays 423, 424 in 
the circuits of the motors 408,417. The relays 423,424 
are deemergized and the motors 408,417 are arrested. 
The signal also reaches the input a of the AND-gate 
UK1, UK2 and UK3 while the input b of the respective 
AND-gate still receives a signal from the conductor LS 
because, at that instant, the motors 408, 417 still oper 
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ate at the normal speed. The input a of the signal stor 
ing device SK1, SK2 or, SK3 then receives a signal from 
the output c of the respective AND-gate whereby the 
output c of the signal storing device transmits a signal 
to the respective counter ZK1, ZK2 or ZK3 and to the 
respective timer TK1, TK2 or TK3. The counter is ad 
vanced by an increment to thus store information con 
cerning the actuation of the respective switch 426,427 
or 441, and the timer is activated to record the length 
of the interval during which the machine KT remains 
idle due to a signal from the respective detector. 
When the cause of malfunction is eliminated, or 

when the worn-out knife or knives 416 are replaced, 
the motors 408,417 are started by the person in charge 
whereby the conductor LS transmits a signal to the 
erasing input b of the corresponding signal storing de 
vice (e.g., the signal storing device SK3) which deacti 
vates the respective timer (TK3). A signal which is 
transmitted by way of the conductor LU causes the 
counter (e.g., ZK3) and the timer (e.g., TK3) to trans 
mit signals to the respective recording device (AK3) 
which records the total number of interruptions due to 
signals from the respective detector (IK3) and the sum 
of the intervals of idleness of the machine KT due to 
signals from such detector. 

It is clear that the improved monitoring or supervis 
ing apparatus can be embodied in or combined with 
many other types of machines or production lines with 
out departing from the spirit of the invention. For ex 
ample, the machine ZM is but one of several types of 
cigarette rod making machines which can be equipped 
with monitoring means including one or more detectors 
to scan the operation of certain important processing 
units in the machine to produce signals which are used 
for stoppage of the prime mover as well as for record 
ing the number of interruptions and the duration of 
each interruption and/or the combined length of all in 
terruptions within a predetermined period of time, for 
example, during a full shift. Furthermore, the monitor 
ing apparatus can be embodied in a machine for the 
production of a continuous filter rod and/or in a pro 
duction line which includes a filter rod making ma 
chine. Still further, the monitoring appartus of the pres 
ent invention can be used for scanning the operation of 
one or more processing units in various types of con 
veyors for discrete rod-shaped articles or for smaller or 
larger groups of such articles. As mentioned before, the 
term "rod-shaped articles' is intended to embrace cig 
arettes, cigarillos, cigars or cheroots of unit length or 
multiple unit length and with or without filters, as well 
as filter rod sections of unit length or multiple unit 
length. Also, the monitoring apparatus can be com 
bined with machines which are used to process cigars 
or cigarillos, for example, in machines which apply he 
lical wrappers to bunches and/or which deform the 
ends of cigars or bunches. Moreover, the monitoring 
apparatus can be used in machines which provide 
packs containing cigarettes, cigars or the like with 
transparent outer envelopes which may but need not be 
provided with tear strips, in carton filling machines 
which introduce predetermined number of packs con 
taining cigars, cigarillos, cigarettes or like tobacco 
containing smokers' products into boxes, cartons or 
like receptacles, and in pack binding machines. It is 
also within the purview of the invention to install the 
monitoring apparatus in machines which are used for 
treatment of tobacco leaves prior to shredding, such as 
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destalking machines wherein the ribs and stems are 
separated from tobacco leaf laminae, separators 
wherein a mixture of ribs, stem and laminae is sepa 
rated into lighter and heavier particles, conditioners 
wherein the tobacco leaves or their parts are treated to 
change their moisture content, to add thereto various 
agents, and storing devices wherein the leaves or their 
parts are stored for shorter or longer periods of time 
prior or subsequent to stripping or shredding. 
An important advantage of the improved monitoring 

method and apparatus is that the operation of one or 
more processing units in machines for the treatment of 
tobacco, filter material or other components of smok 
ers' products can be evaluated with a high degree of ac 
curacy and with little loss in time. Thus, the recordings 
made by various recording devices can be analyzed by 
competent persons or automatically to determine the 
reasons for a drop in the output of certain machines 
and/or the reasons for the production of cigarettes, 
packs or other smokers' products whose quality is un 
satisfactory. Since the recording devices preferably re 
cord the number of interruptions which are caused by 
malfunctioning of certain processing units as well as the 
duration of each interruption and/or the combined 
length of interruptions within a certain period of time, 
such data are of great help in rapidly locating the basic 
cause of repeated malfunctioning of one or more moni 
tored processing units and in undertaking the necessary 
adjustments, repairs, replacements and/or other steps 
which will insure that the causes of improper operation 
are either eliminated or that the number of stoppages 
or slowdowns is reduced with attendant increases in the 

35 

40 

45 

50 

55 

60 

65 

output. 
Another important advantage of the improved moni 

toring method and apparatus is their educational effect 
on the personnel. Thus, the records furnished by the 
various recording devices are available to the supervi 
sors who can make conclusions concerning the effi 
ciency, carefulness, alertness and skill of the persons in 
charge. Also, the persons in charge are more likely to 
perform their duties with greater care since the record 
ings made by the monitoring apparatus are a highly reli 
able evidence of the conscientiousness or lack of con 
scientiousness of attendants during a particular period . 
or (e.g., during a single shift, a full week or a longer pe 
riod). 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can, 
by applying current knowledge, readily adapt it for var 
ious applications without omitting features which fairly 
constitute essential characteristics of the generic and 
specific aspects of my contribution to the art and, 
therefore, such adaptations should and are intended to 
be comprehended within the meaning and range of 
equivalence of the claims. 
What is claimed as new and desired to be protected 

by Letters Patent is set forth in the appended claims: 
1. In a structure of the character indicated, particu 

larly in a machine or production line for the treatment 
of tobacco and other commodities employed in con 
nection with the manufacture of smokers' products, a 
combination comprising at least one processing unit 
which is prone to malfunction, said one processing unit 
forming part of a machine for the production and trans 
port of an at least substantially continuous stream of 
commodities; automatic detector means arranged to 
monitor the operation of said one processing unit and 
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having signal generating means for producing signals in 
response to detection of irregularities in said stream, 
said irregularities being the result of pileups of said 
commodities; counter means for counting the signals 
produced by said signal generating means; and record 
ing means for recording the number of the thus 
counted signals. 

2. In a structure of the character indicated, particu 
larly in a machine or production line for the treatment 
of tobacco and other commodities employed in con 
nection with the manufacture of smokers' products, a 
combination comprising at least one processing unit 
which is prone to malfunction, said one processing unit 
forming part of a machine for the production and trans 
port of an at least substantially continuous stream of 
commodities, automatic detector means arranged to 
monitor the operation of said one processing unit and 
having signal generating means for producing signals in 
response to detection of irregularities in said stream, 
said irregularities being the result of periodic absence 
of commodities; counter means for counting the signals 
produced by said signal generating means; and record 
ing means for recording the number of the thus 
counted signals. 

3. In a structure of the character indicated, particu 
larly in a machine or production line for the treatment 
of tobacco and other commodities employed in con 
nection with the manufacture of smokers' products, a 
combination comprising at least one processing unit 
which is prone to malfunction, said one processing unit 
forming part of a machine for the production and trans 
port of an at least substantially continuous stream of 
commodities; automatic detector means arranged to 
monitor the operation of said one processing unit and 
having signal generating means arranged to produce 
signals in response to detection of a predetermined 
number of irregularities in said stream; counter means 
for counting the number of signals produced by said 
signal generating means; and recording means for re 
cording the number of the thus counted signals. 
4. In a structure of the character indicated, particu 

larly in a machine or production line for the treatment 
of tobacco and other commodities employed in con 
nection with the manufacture of smokers' products, a 
combination comprising at least one processing unit 
which is prone to malfunction and includes at least one 
element which is subject to wear; automatic detector 
means arranged to monitor the operation of said one 
processing unit and having signal generating means for 
producing signals in response to detection of a prede 
termined wear upon said one element; counter means 
for counting the signals produced by said signal gener 
ating means; and recording means for recording the 
number of the thus counted signals. 

5. In a structure of the character indicated, particu 
larly in a machine or production line for the treatment 
of tobacco or other commodities employed in connec 
tion with the manufacture of smokers' products, a com 
bination comprising at least one processing unit includ 
ing at least one element which is subject to breakage; 
automatic detector means arranged to monitor the 
operation of said one processing unit and having signal 
generating means for producing signals in response to 
breakage of said one element counter means for count 
ing the signals produced by said signal generating 
means; and recording means for recording the number 
of the thus counted signals. 

10 

15 

20 

25 

30 

35 

40 

45 

SO 

55 

60 

65 

40 
6. In a structure of the character indicated, particu 

larly in a machine or production line for the treatment 
of tobacco and other commodities employed in con 
nection with the manufacture of smokers' products, a 
combination comprising at least one processing unit 
forming part of a machine for the production of rod 
shaped articles and being prone to malfunction; auto 
matic detectors means arranged to monitor the opera 
tion of said one processing unit and having signal gen 
erating means for producing signals in response to de 
tection of irregularities in the production, quality and 
for transport rod-shaped articles; counter means for 
counting the signals produced by said signal generating 
means; and recording means for recording the number 
of the thus counted signals. 

7. In a structure of the character indicated, particu 
larly in a machine or production line for the treatment 
of tobacco and other commodities employed in con 
nection with the manufacture of smokers' products, a 
combination comprising at least one processing unit 
forming part of a machine for the production of filter 
tipped smokers' products and being prone to malfunc 
tion; automatic detectors means arranged to monitor 
the operation of said one processing unit and having 
signal generating means for producing signals in re 
sponse to detection of malfunctions of said one pro 
cessing unit; counter means for counting the signals 
produced by said signal generating means; and record 
ing means for recording the number of the thus 
counted signals. 

8. In a structure of the character indicated, particu 
larly in a machine or production line for the treatment 
of tobacco and other commodities employed in con 
nection with the manufacture of smokers' products, a 
combination comprising at least one processing unit 
forming part of a machine for stacking of rod-shaped 
tobacco-containing articles in containers and being 
prone to malfunction; automatic detector means ar 
ranged to monitor the operation of said one processing 
unit and having signal generating means for producing 
signals in response to detection of malfunctions of said 
one unit; counter means for counting the signals pro 
duced by said signal generating means; and recording 
means for recording the number of the thus counted 
signals. 

9. In a structure of the character indicated, particu 
larly in a machine or production line for the treatment 
of tobacco and other commodities employed in con 
nection with the manufacture of smokers' products, a 
combination comprising at least one processing unit 
forming part of a conveying machine for transporting 
commodities between a pair of additional machines 
and being prone to malfunction; automatic detector 
means arranged to monitor the operation of said one 
processing unit and having signal generating means for 
producing signals in response to detection of malfunc 
tions of said one unit; counter means for counting the 
signals produced by said signal generating means; and 
recording means for recording the number of the thus 
counted signals. 

10. In a structure of the character indicated, particu 
larly in a machine or production line for the treatment 
of tobacco and other commodities employed in con 
nection with the manufacture of smokers' products, a 
combination comprising at least one processing unit 
forming part of a packing machine for tobacco 
containing articles and being prone to malfunction; au 
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tomatic detector means arranged to monitor the opera 
tion of said one processing unit and having signal gen 
erating means for producing signals in response to de 
tection of malfunctions of said one processing unit; 
counter means for counting the signals produced by 
said signal generating means; and recording means for 
recording the number of the thus counted signals. 

11. In a structure of the character indicated, particu 
larly in a machine or production line for the treatment 
of the tobacco and other commodities employed in 
connection with the manufacture of smokers'products, 
a combination comprising at least one processing unit 
forming part of a tobacco cutting machine and being 
prone to malfunction; automatic detector means ar 
ranged to monitor the operation of said one processing 
unit and having signal generating means for producing 
signals in response to detection of malfunctions of said 
one processing unit; counter means for counting the 
signals produced by said signals generating means; and 
recording means for recording the number of the thus 
counted signals. 

12. In a structure of the character indicated, particu 
larly in at least one machine or in a production line for 
the treatment of tobacco or other commodities em 
ployed in connection with the manufacture of smokers' 
products, a combination comprising at least one pro 
cessing unit which is prone to malfunction; automatic 
detector means arranged to monitor the operation of 
said one processing unit to detect malfunctions thereof; 
signal generating means for producing malfunction sig 
nals in response to detection of malfunctions by said 
automatic detector means; counter means for counting 
said malfunction signals produced by said signal gener 
ating means; and recording means for recording the 
number of the thus counted malfunction signals. 

13. A combination as defined in claim 12, wherein 
said one processing unit comprises means for feeding 
a commodity at a predetermined rate and said detector 
means comprises means for producing signals in re 
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sponse to detection of a deviation of the rate of feed of 40 
said commodity from said predetermined rate. 

14. A combination as defined in claim 12, wherein 
said one processing unit comprises means for transport 
ing a series of commodities at a predetermined fre 
quency and said detector means comprises means for 
producing signals in response to detection of a devia 
tion of the frequency of transport of said series of com 
modities from said predetermined frequency. 

15. A combination as defined in claim 12, wherein 
said one processing unit forms part of a machine for the 
production and transport of an at least substantially 
continuous stream of commodities and said detector 
means comprises signal generating means for produc 
ing said signals in response to detection of irregularities 
in said stream. 

16. A combination as defined in claim 12, wherein 
said one processing unit forms part of a production line 
which further comprises at least one additional pro 
cessing unit, and further comprising additional auto 
matic detector means, signal generating means and 
counter means for said additional processing unit. 

17. A combination as defined in claim 16, further 
comprising additional recording means for said addi 
tional processing unit. 

18. A combination as defined in claim 12, further 
comprising means for automatically arresting the ma 
chine which embodies said, one processing unit in re 

45 

50 

55 

60 

65 

42 
sponse to said malfunction signals to allow for elimina 
tion of causes of malfunction of said one processing 
unit, and timer means actuatable by said signals and op 
erative to measure the length of the intervals of idleness 
of said machine. 

19. A combination as defined in claim 18, wherein 
said timer means includes means for transmitting sec 
ond signals representing the length of said intervals of 
idleness of said machine and said recording means 
comprises summing means for making in response to 
said second signals a record of the sum of said intervals 
of idleness of said machine within a predetermined pe 
riod of time. 
20. A combination as defined in claim 19, further 

comprising ratio forming means operatively connected 
with said summing means of said recording means for 
comparing the sum of said intervals of idleness of said 
machine within said predetermined period of time with 
the length of said predetermined period. 

21. A method of supervising one or more processing 
units of a plurality of processing units which are prone 
to malfunction, particularly one or more processing 
units of a plurality of processing units which constitute 
components of one or more machines for the treatment 
of tobacco and other commodities employed in the 
manufacture of smokers' products and form part of a 
production line, comprising the first step of automati 
cally separately monitoring the operation of several of 
said plurality of processing units to detect the malfunc 
tions of said one processing unit and generating a mal 
function signal in response to each of said detected 
malfunctions; the second step of automatically sepa 
rately counting the number of the thus generated mal 
function signals, and the third step of thereafter auto 
matically recording the number of said thus counted 
malfunction signals of each of said several processing 
units. 

22. A method of supervising one or more processing 
units of a plurality of processing units which are prone 
to malfunction, particularly one or more processing 
units of a plurality of processing units which constitute 
components of one or more machines for the treatment 
of tobacco and other commodities employed in the 
manufacture of smokers' products, comprising the first 
step of automatically monitoring the operation of at 
least one of said plurality of processing units to detect 
the malfunctions of said one processing unit and gener 
ating a malfunction signal in response to each of said 
detected malfunctions; the second step of automati 
cally counting the number of the thus generated mal 
function signals; the third step of automatically record 
ing the number of said malfunction signals; and the step 
of arresting the machine which embodies said one pro 
cessing unit in response to detection of each malfunc 
tion for an interval of time which is needed to eliminate 
the cause of malfunction, and recording the length of 
each interval. 

23. A method as defined in claim 22, further com 
prising the step of recording the combined length of in 
tervals of idleness of the machine due to malfunctions 
within a predetermined period of time. 

24. A method as defined in claim 23, further com 
prising the step of automatically comparing the com 
bined length of said intervals with the length of said pe 
riod. 
25. A method of supervising at least two machines for 

the treatment of tobacco and other commodities em 
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ployed in the manufacture of smokers' products which 
form no part of a production line, each of said ma 
chines including at least one processing unit which is 
prone to malfunction, comprising the steps of automat 
ically monitoring the operation of at least one process 
ing unit of one of said machines to detect the malfunc 
tions of said one processing unit and generating a mal 
function signal in response to each of said detected 
malfunctions; automatically monitoring the operation 
of at least one processing unit of another of said ma 
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chines to detect the malfunctions of said last mentioned 
processing of unit and generating a malfunction signal 
in response to each of said detected malfunctions of 
said last mentioned processing unit; automatically 
counting the number of the thus detected malfunction 
signals; and automatically recording the number of said 
thus automatically detected and counted malfunction 
signals. 


