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METHOD OF AND APPARATUS FOR 
AUTOMATICALLY CONTROLLING TRANSFER 

OF FILMSTRIPS 

SUMMARY OF THE INVENTION 

This invention relates to a method of and apparatus 
for automatically controlling transfer of a plurality of _ 
film strips of a thermoplastic synthetic resin, such as 
vinyl or polyethylene, as a bag or package material, 
which are intermittently transferred by an intermittent 
conveyor means, and more particularly to such method 
and apparatus that can be applied to a method and ma 
chine for manufacturing bags from such material, for 
packaging articles with the material and/or for printing 
the same. i 

In a conventional method and apparatus in the art, 
each of two or more such ?lm strips is retarded by an 
electromagnetically operated braking means, during 
rotation of the intermittent conveyor means, indepen 
dently of and without reference to the other strip or 
strips. With such a way of control, however, it is often 
required to manually adjust the conveyor means so that 
the distance through which each strip is intermittently 
conveyed at one time will ‘correspond to the length of 
a single bag or package. Such manual adjustment is not 
only troublesome, but also consumes a considerable 
time and labor. Moreover, the strips are liable to be 
longitudinally strained, and heat-sealed portions of the 
strips are apt to be damaged by the strain, during oper 
ation of the machine. 
The present invention aims to provide a new method 

and apparatus which eliminate the inconveniences and 
drawbacks of such prior art. 
According to the present invention, there is provided 

a method of automatically controlling transfer or trans 
port of a plurality of transversely spaced parallel'?lm 
strips in a bag-making machine, packaging machine, 
printing machine or the like, which comprises the steps 
of: transferring the ?lm strips, each having register 
marks at substantially regular intervals, by an intermit 
tently operated conveyor means of a nipper type; de 
tecting the respective marks of the strips by separate 
photoelectric detectors; stopping all of the strips by 
braking the conveyor means by means of a ?rst braking 
device which is arranged to be operated in response to 
?rst detection by one of ‘the detectors of one of ‘the 
marks; and braking only the strip leading the other strip 
or strips during the next feeding action of the conveyor 
means by means of a respective second braking device 
for the strip. 
There is also provided by the present invention an ap 

paratus for automatically controlling transfer or longi 
tudinal transport of a plurality of transversely spaced 
parallel ?lm strips in a bag-making machine, packaging 
machine, printing machine or the like, which comprises 
an intermittently operated conveyor means having a 
pair of nipping rollers and adapted to intermittently 
convey such ?lm strips, each having register marks at 
substantially regular intervals, a clutch device mounted 
on a driven shaft and arranged to couple a shaft of a 
nipping roller of the conveyor means with the driven 
shaft, a first braking device mounted on the nipping rol 
ler shaft, respective photoelectric detectors provided 
on the strip-feeding side of the conveyor means and ar 
ranged to detect the marks on the associated strips, and 
second respective braking devices provided on the 
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strip-feeding side of the conveyor means and arranged 
to brake the associated strips, the ?rst braking device 
being arranged to be operated to stop rotation of the 
conveyor means in response to ?rst detection by one of 
the detectors of one of the marks, the second braking 
devices being arranged to brake only the strip leading 
the other strip or strips during the next feeding action 
of the conveyor means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The method and the apparatus according to the pres 
ent invention will now be described in further detail 
with respect to embodiments in connection with the ac 
companying drawings in which: 
FIG. 1 is a diagrammatic view of one embodiment of 

the present invention as applied to a bag-making ma 
chine, ‘ > 

FIG. 2 is a plan view of the embodiment shown in 
FIG. 1; 
FIG. 3 is a diagrammatic representation, showing one 

example of logic circuit with control units for a sequen 
tial control of the embodiment; ' 
FIG. 4 is a diagrammatic view of another embodi 

ment of the present invention as applied to a bag 
making machine; 

, FIG. 5 is a view similar to FIG. 4, showing another 
embodiment of the invention as supplied to a bag 
making machine; and 
FIG. 6 is a time chart, illustrating the process of oper 

ation of the apparatus according to the present inven 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Like portions or parts are indicated by like numerals 
and characters throughout the speci?cation and draw 
ings. , 

In one embodiment of the present invention schemat 
ically illustrated in FIGS. 1 and 2, an intermittently op 
erated conveyor means 11 of a nipper type, which com 
prises a pair of intermittent rollers 11a and 11b is, pro 
vided on the frame 10 of a bag-making machine. The 
intermittent conveyor means 1 l is driven by a motor 12 . 
through the medium of a crank mechanism 14 which 
comprises a main shaft ~13 rotated by the motor, a 
crank 15 fixedly mounted on the main shaft, a crank 
rod 17 connected at one end to the crank 15 by a pin 
16 and at the other end to a segmental gear 18 and a 
pinion l9 ?xedly mounted on a driven'shaft 20 and in 
meshed'engagement with the teeth of segmental gear 
18, driven shaft 20 being in alignment with and con 
nected to the shaft of roller 11a or llb by means of a 
one-way clutch or free wheel 21 and an electromag 
netic clutch-brake assembly 22 which is known per se. 
The intermittent conveyor means 11 is angularly ad 
vanced when an electromagnetic clutch 22a of the as 
sembly 22 is operated. 
As the conveyor means 11 is rotated, a plurality of 

transversely spaced parallel ?lm strips 23a and 23b, as 
bag materials which are nipped between the two rollers 
11a and l lb,'are intermittently transferred transported 
through a certain distance, at each time, corresponding 
to the length of a single bag. A common welder 24 for 
the strips 23a and 23b is located on the feeding side of 
the conveyor means ll, transversely across the strips. 
A supporting table 25, which constitutes part of the 
welder 24, is provided beneath the paths of the strips. 
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A heat-sealer 26 of the welder is located above the 
paths of the strips and is arranged to be brought into 
contact, at its welding edge, with the upper surface of 
supporting table 25, and to be moved away therefrom, 
at each inoperative interval of the conveyor means 11. 

Between the welder 24 and the conveyor means 11 
are provided mark detectors 28 and 29, which com 
prise photoelectric tubes 28a and 29a, or like devices, 
and lamps 28b and 29b,_respectively. These detector 
means are arranged to detect register marks 27a and 
27b (or portions of patterns) indicated on each of the 
film strips 23a and 23b, respectively. Provided between 
the detector means and the conveyor means'll, and in 
dicated by numerals 30 and 30’, are respective braking 
devices for braking transfer or longitudinal advance of 
the strips 23a and 23b. Each of the braking devices in 
cludes an electromagnetic means and a spring means 
and is arranged to brake transfer of the associated strip 
by pressing it against a surface of a roller 30a. Severing 
means 41 are provided downstream of conveyor 11 for 
the purpose of severing the strips into individual bags. 

In this connection, it is to be noted that each such 
braking device may be of a type which is arranged to 
be operated by electromagnetic force only, or of a type 
which is arranged to be pneumatically or hydraulically 
operated. In order to provide such pneumatically or hy 
draulically operated braking device, it is necessary'to 
incorporate in the brake proper a pneumatic or hydrau 
lic system, which comprises a cylinder, a pipe line, etc., 
and an electromagnetically operated valve for operat 
ing such system. In the illustrated embodiment, each 
braking device is constructed such that, when a sole 
noid of the electromagnetic means is de-energized, the 
braking action is effected by the action of a spring 
means, whereby transfer of the associated strip is 
braked. 
The interrelationship between electromagnetic 

clutch-brake assembly 22, mark detecting means 28 
and 29 and braking devices 30 and 30’ is diagrammat 
ically shown inFlG. 3. 
As shown in FIG. 3, the photoelectric elements 280 

and 29a are connected to respective amplifiers 31a and 
31b which are connected to the input side of an OR 
device 32 which, in turn, is connected to an AND 
device 33. Indicated by numeral 35 is a cam which is 
fixedly mounted on ‘main shaft 13 and which is adapted 
to operate a switch 36 to transmit a signal therefrom to 
the AND-device 33, the output side of which is con 
nected to the input side of a ?ip-?op device 34. In the 
embodiment shown in FIG. 3, the brake 22b is arranged 
to be operated, for braking action, when it receives a 
signal from the AND-device 33. However, until the 
brake 22b receives a signal from AND-device 33, ?ip 
?op device 34 receives, directly from switch 36, a' sig 
nal, and causes electromagnetic clutch 22a to be oper 
ated for coupling to thereby keep the brake 22b in in 
operative position. 
The output sides of the photoelectric elements 28a 

and 29a are connected to input sides of respective 
AND-devices 37a and 37b in parallel with the OR 
device 32, and, to the other input sides of the AND 
devices, are connected the output side of switch 36, 
which is actuated by the cam 35, via erasing devices 
42a and 42b. The output sides of AND-devices 37a and 
37b are connected to a ?ip-?op device 38 which is ar 
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ranged to alternately energize solenoids 40a and 40b of 
the electromagnetic braking devices 30 and 30’ 
through the medium of a relay device 39. Each AND 
devices 37a and 37b is adapted to operate so that a sig 
nal entering one of the input sides of the mating device 
37a or 37b is erased. . 
When it is desired to operate the machine shown in 

FIGS‘ 1 and 2, the two film strips 230 and 23b are 
nipped between the two rollers 11a and 11b in trans 
versely spaced parallel relationship. In this case, it is 
desirable that the strips 230 and 23b are arranged so 
that the register marks 27a and 27b, which are longitu 
dinally equidistantly indicated on the strips, are trans 
versely aligned with each other, approximately. Next, 
the cam 35 is adjusted so that switch 36 is adapted to 
actuate brake 22b and braking devices 30 and 30’ at 
the end of each intermittent travel of the strips and 
that, when the conveyor means 11' is in inoperative po 
sition, switch 36 is returned to OFF position. 
Then, as'the motor 12 starts rotating, the driven shaft 

20 is oscillated within a predetermined angular range 
by means‘ of the crank mechanism 14, and the conveyor 
means 11 is intermittently driven to convey the strips 
23a and 23b intermittently for a certain distance, at 
each time corresponding to the length of a single bag. 
During travel the strips, it occurs usually that one of 
strip goes ahead of the other and the register marks 
27a and 27b are brought into disagreement with each 
other, due to expansion or contraction of the strips, slip 
difference between the strips nippedand transferred by 
the intermittent rollers 11a and 11b, etc.. 
When the strips 23a and 23b arrive at the end of each 

intermittent travel, switch 36 is operated by the rotat 
ing cam 35 and transmits a signal to AND-device 33 as 
well as to AND-devices 37a and 37b. 

'If and when either one of the strips, for example, strip 
, 23a travels, ahead of the other strip 23b and the regis 

45 

55 

65 

ter mark 27a on strip 23a is detected by the mark de 
tector 28, the signal thereof is transmitted to OR 
device 32 after being ampli?ed by amplifier 31a, and 
then to ?ip-?op device 34 by way of AND-device 33, 
whereby electromagnetic clutch 22a is released and 
electromagnetic brake 22b is actuated to stop rotation 
of the intermittent conveyor means 11, and, at the 
same time, the signal from ampli?er 31a operates relay 
device 39, by way of AND-device 37a and ?ip-?op de 
vice 38, to break the circuit of solenoid 40a, whereby, 
by the action of the returnspring, the strip-braking de 
vice-30 is operated to brake transfer of the strip 23a. 

Also, at the same time, the signal entering AND 
device 37b through erasing element 42b is erased by 
the output from AND-device 37a. Accordingly, when 
the photoelectric element 29a detects a register mark 
27b on the strip 23b after the other photoelectric ele 
ment 28a has detected a register mark 27a on the other 
strip 23a, AND-device 37b does not transmit a signal. 

As the main shaft 13 is further rotated, the cam 35 
turns switch 36 to OFF position, with its protruding 
portion, to break the circuit between the switch 36 and 
the AND-device 33, thereby‘causing clutch 22a and 
brake 22b to be coupled and released, respectively. At 
the same time, the braking action against the strip 23a 
by braking device 30 is retained, since the ?ip-?op de 
vice 38 is adapted to keep the solenoid 40a 
de-energized. 



3,816,210 
5 

However, if and when the photoelectric element 290 
?rst detects a mark 27b, AND-device 37b is operated 
to open relay 39 and solenoid 40b is de-energized, 
whereby transfer of strip 23b is braked by braking de 
vice 30’. 
Thus, according to the present invention, when one 

of the strips 23a and 23b goes ahead of the other, con» 
veyor means 11 is caused to be stopped in response to 
detection by the detector 28 and 29 of a mark on the 
preceding strip. Therefore, the section of single bag of 
the preceding strip 23a or 23b can be accurately pro 
cessed for the purpose intended. The preceding strip 
thus processed is retarded, in the next feeding action of 
the conveyor means 11, by the respective braking de 
vice 30 or 30', so that the delayed other strip will re 
cover the delay, whereby the marks 27a and 27b, which 
have failed to keep pace with each other, are corrected 
and brought into transversely aligned relationship. 
Referring now to FIG. 4, there is shown another em 

bodiment of the invention as applied to a bag-making 
machine. In this embodiment, an electromagnetic 
brake 22b is provided instead of the electromagnetic 
clutch-brake assembly 22 in the ?rst embodiment, and 
each mark detector 28, 29 is arranged so that it will 
transmit a signal during rotation of the intermittent 
conveyor means 11 by inertia after the driven shaft 20 
has ceased rotating. The brake 22b is adapted to be ac 
tuated by this signal. ~ 
The second embodiment has the advantage that the 

apparatus is simpli?ed by the omission of the electro 
magnetic clutch, 22a and that the omission of the 
clutch the slip, disc of which tends to slip enables the 
intermittent conveyor means 11 to be smoothly rotated 
without any slippage. Other portions or parts of the sec 
ond embodiment are the same as those of the ?rst em 
bodiment. 
FIG. 5 shows a third embodiment of this invention. 

In this embodiment, the intermittent conveyor means 
11 is driven by motor 12 through the medium of the 
electromagnetic clutch-brake assembly 22 only. The 
control of transfer of the strips is automatically effected 
in the manner similar to that of the ?rst embodiment, 
that is, by detection of a mark on the preceding or lead~ 
ing strip. This third embodiment is suitable for use in 
the processing of a strip-like bag material having marks 
at relatively long intervals. With arrangement, it is im 
possible to use such a cam such as employed in the pre 
viously mentioned embodiments. Accordingly, two 
photoelectric elements are provided longitudinally 
along each strip. In this case, the photoelectric ele 
ments which are located on the inlet side of the strips 
transmit control signals for controlling transfer of the 
strips. A timer is used for the resetting purpose. 
What we claim is: 
1. A method of maintaining lateral alignment be 

tween register marks on transversely spaced ?lm strips, 
each consisting of a longitudinally folded ?lm or a col 
lapsed tubed of a thermoplastic synthetic resin, during 
feeding of the strips to a bag-making machine to form 
bags, said method comprising the steps of intermit 
tently conjointly feeding all the strips to the machine 
for. formation into bags; individually scanning each 
strip fed to the machine to detect the respective regis 
ter marks; responsive to detection of a register mark on 
one strip in advance of detection of the corresponding 
register marks on the other strips; interrupting the feed— 
ing of all of the strips; then maintaining said one strip 
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stationary while feeding the other strips; and responsive 
to lateral realignment of the detected register mark on 
said one strip with the corresponding register marks on 
the other strips, again feeding said one strip conjointly 
with the other strips. 

2. A method according to claim 1, including the step 
of, following such interrupting of the feeding of all of 
the strips, individually braking said one strip while 
feeding the other strips; and responsive to lateral re 
alignment of the detected register mark on said one 
strip with the' corresponding register marks on the 
other strip, releasing the braking of said one strip'for 
conjoint feeding of said one strip with the other strips. 

3. A method according to claim 1, in which, during 
each intermittent feeding stroke, the strips are ad 
vanced through a distance corresponding to the longi 
tudinal spacing of longitudinally adjacent register 
marks thereon; and, between the intermittent feeding 
strokes of each strip, performing the bag formation 
thereon. 

4. A method according to claim 3, in which the bag 
formation on each strip is effected by a heat sealing 
operation between successive intermittent feeding 
strokes. 

5. Apparatus for controlling feeding of transversely 
spaced ?lm strip, each consisting of a longitudinally 
folded ?lm or a collapsed tube of a thermoplastic syn 
thetic resin, in-a bag-making machine to form bags, 
while maintaining lateral alignment between corre 
sponding uniformly longitudinally spaced register 
marks on the strips, said apparatus comprising, in com 
bination, conveyor means, including a pair of pinch 
rolls adapted to grip said strips and feed the same there‘ 
through in transversely spaced parallel relation with 
each other; 
driving means operable to rotate said pinch, rolls inter 
mittently to effect intermittent conjoint feeding of all 
the strips; respective scanning means operable to scan 
each strip, during feeding thereof, to detect the respec 
tive register marks; a ?rst braking device operatively 
connected to said scanning means and selectively oper 
able to brake said conveyor means responsive to detec 
tion by said scanning means, of a register mark on one 
strip in advance of detection of the corresponding reg 
ister mark on the other strips, to interrupt the feeding 
of all the strips; respective second braking devices each 
operatively associated with a respective strip and selec 
tively operable individually to brake the associated 
strip; means operatively connecting said second brak 
ing devices to said scanning means and operable, re 
sponsive to detection of a register mark on one strip in 
advance of detection of the corresponding register 
marks on the other strips, to actuate only that second 
braking device associated with said one strip to brake 
said one strip during the next feeding stroke of said 
conveyor means conjointly feeding all the other strips; 
and means connected to said scanning means and to 
said second braking devices operable, responsive to lat 
eral realignment of the detected register mark on said 
one strip with the corresponding register marks on the 
other strips, to deactivate said second braking device 
associated with said one strip for feeding of said one 
strip conjointly with the other strips. 

6. Apparatus according to claim 5, in which said ?rst 
braking device is an electromagnetic clutch-brake as 
sembly including an electromagnetic clutch and an 
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electromagnetic brake connected to be alternately op 
erable. 

7. Apparatus according to claim 6, in which each sec 
ond braking device comprises an electromagnetic re 
lease means, a return spring and a roller supporting the 
associated strip; each return spring pressing the asso 
ciated strip against the surface of said roller, to brake 
the associated strip, responsive to deenergization of the 
associated electromagnetic means‘ 

8. Apparatus according to claim 5, in which said driv 
ing means includes a drive shaft; a driven shaft con 
nected to at least one of said pinch rollers; crank means 
connecting said drive shaft to said driven shaft for oscil 
lation of said driven shaft responsive to rotation of said 
drive shaft; and a unidirectional clutch device inter 
posed between said crank means and said conveyor 
means and operable to rotate said driven shaft intermit 
tently in only one direction responsive to rotation of 
said drive shaft. 

9. Apparatus according to claim 8, in which said ?rst 
braking device comprises an electromagnetic clutch 
brake assembly including an electromagnetic clutch 
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and an electromagnetic brake which are operable in al 
ternation; switch means connected to said electromag 
netic clutch-brake assembly and operable to effect 
such alternate actuation of said electromagnetic clutch 
and said electromagnetic brake; and cam means on said 
drive shaft operating said switch means to energize said 
electromagnetic clutch during a portion of each revolu 
tion of said drive shaft and to de-energize said electro— 
magnetic clutch and to energize said electromagnetic 
brake during the remainder of each revolution of said 
drive shaft. 

10. Apparatus according to claim 9, in which said 
scanning means comprises respective photoelectric de 
tectors operatively associated with each strip in ad 
vance of said conveyor means. 

11. Apparatus according to claim 10, including heat 
sealing means operatively associated with said strips in ' 
advance of said conveyor means and operable to heat 
seal said strips between the intermittent feeding strokes 
of said conveyor means. 

* * * =1: * 


