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@ APPARATUS FOR DETECTING POSITION OF ARTICLE TO BE FED.

@ An apparatus for detecting a position in a width-
wise direction (W) perpendicularly intersecting a di-
rection of feeding (C) of an article such as a pack-
aging film (F), which is provided with a light receiv-
ing means (30) for detecting an edge (Ma) in the
widthwise direction (W) of a cut mark (M) attached to
an edge (45) of the film or the film (F). On this light
receiving means (30), a plurality of light receiving
elements (S1 ... Sn) are arranged in a row in the
widthwise direction (W), the row of the light receiving
elements (S1 ... Sn) are arranged to extend across
the edge (45, Ma). Because light receiving elements
(S1 ... Sn) such as solid image sensing devices are
arranged at a small pitch, a detecting accuracy can
be improved.
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Background of the Invention

This invention relates to an apparatus for de-
tecting the position of an object, such as a resin
film or paper, being transported as a supply ma-
terial. More particularly, this invention relates to an
apparatus for detecting the edge position of such
an object or the edge position of marks on such an
object.

Consider, for example, a combination bag mak-
er and packaging machine adapted to make a bag
of a resin material while filling it with articles. Such
a machine is generally adapted to bend an elon-
gated resin film into a cylindrical form by means of
a former while continuously transporting it and,
after its mutually overlapping side edges are lon-
gitudinally sealed together, o seal it in a transverse
direction.

For making bags by an apparatus of this type,
use is often made of a double-layered polyethylene
film F as shown in Fig. 15(a) with the frontal layer
subjected in particular to a stretching process fo
add lustre to it such that ink can stick better and it
will have a generally improved external appear-
ance. From the point view of sealing, however, the
backside layer not undergoing the stretching pro-
cess can be sealed much more easily. Thus, when
the side edges of such a film are longitudinally
sealed together, it is necessary to join the backside
layers together as shown in Fig. 15(b). For this
reason, if the film F shifts sideways in a transverse
direction W while it is being transported longitudi-
nally, such a shift becomes most conspicuous
where the side edges G are overlapped together,
adversely affecting the commercial value of the
bags.

In order to eliminate such shifts in the trans-
verse direction W, it has been known to provide an
edge detector along the transportation path of the
film such that the shift can be corrected according
fo its output. In fact, detectors as shown in Fig. 16
have been in use with two photo-couplers 93 and
94 disposed across a side edge of the film F. If the
inside photo-coupler 93 detects the film F but the
outside photo-coupler 94 does not, the condition is
adjudged normal. If both photo-couplers 93 and 94
detect the film F or if neither of them detects if, the
condition is considered abnormal with the film F
shifted sideways, and the shift is corrected accord-
ingly.

It has also been known to use a detector of a
nozzle flapper type provided, as shown in Fig. 17,
with a plurality of nozzle flappers for passing air
therethrough instead of the photo-couplers 93 and
94. The presence or absence of the film F is
determined by pressure values detected by pres-
sure gauges 97 and 98 disposed on the side of the
air inlets.
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These detectors of photo-coupler or nozzle
flapper types are disadvantageous in that their po-
sition must be adjusted every time a film of a
different size is to be used. This problem can be
obviated by arranging a large number of detectors,
but detectors of photo-coupler or nozzle flapper
types cannot be made compact because they re-
quire a pair of components, one for emitting light or
air and the other for receiving it. In other words, it
is not possible to provide a large number of such
detectors at a small pitch. As a result, the accuracy
of detection cannot be improved in this manner.

It is therefore an object of the present invention
to eliminate the problems of prior art detectors and
fo provide an apparatus for accurately detecting an
object such as the edge of a film without the
necessity of adjusiment whenever there is a
change in the size of the object being transported.

Summary of the Invention

In order to achieve the above and other ob-
jects, a position detector according to the present
invention for an object being transported comprises
a light-receiving means extended perpendicularly
to the direction of transportation of the object for
detecting a side edge of this object. This light-
receiving means has a plurality of light-receiving
elements in this perpendicular direction such that
the array of these light-receiving elements will ex-
tend across the edge of the object to be detected.

Since the plurality of light-emitting elements
constituting the light-receiving means of the
present invention are arranged not only transverse-
ly to the direction of motion of the target object but
also over the edge of the object being transported,
the position of the light-receiving means does not
have to be adjusted even if the transverse dimen-
sion of the object being transported is changed.
The light-receiving means serving as detector is
positioned according to the object being frans-
ported and there is no need for any light-emitting
means. Thus, a large number of light-receiving
elements can be provided at a small pitch and
hence the position of a target object can be de-
tected with high accuracy.

What is intended to be detected includes pro-
cess marks provided on the object being trans-
ported or on its side for showing processing posi-
tions in the direction of motion, such as marks for
showing transverse cut positions.

The light-receiving means may be composed
of a base onto which are affixed a plurality of light-
receiving elements each comprising a solid image
pickup element.

If an optical means for focusing light onto the
light-receiving elements is provided on the incident
side of the light-receiving means, there is the ad-
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vantage of reliably activating the light-receiving ele-
ments even if available ambient light is very weak.

If necessary, a light-emitting means may be
disposed opposite to the light-receiving means
across the object being transported.

Examples of the object being transported in-
clude elongated films and paper materials, as well
as thin steel materials.

If the object being transported is an elongated
film intended to be made into bags, it is preferable
to dispose such a light-receiving means between
guide rollers for correcting the film tracking and the
former for making the film into the shape of a bag.

According to a preferred embodiment of the
present invention, a light-emitting means is pro-
vided corresponding to the light-receiving ele-
ments. The light-emitting means has a plurality of
light-emitting elements arranged in the same frans-
verse direction such that the array of these light-
emitting elements extends across a side edge of
the object being transported and the beams of light
emitted from the array of light-emitting elements
are substantially entirely reflected by the object
being transported and made incident onto the light-
receiving means. By thus making use of total re-
flection of light, it is possible to accurately detect
the side edge even if the object being transported
is a transparent film.

According to a variation of the above based on
tfotal reflection, another pair of light-emitting and
light-receiving means is provided opposite to each
other across the object being transported. The
light-emitting means of the second pair has its
light-emitting elements aligned fransversely and
over the edge of the object being fransported and
the light-receiving elements of the second pair are
also aligned opposite to these light-emitting ele-
ments, transversely and over the edge of the object
being ftransported. Thus, the light-emitting and
light-receiving means of the second pair together
form a detector of light-tfransmissive type, capable
of detecting the edge of an opaque object. In other
words, since detectors of both transmissive and
reflective types are provided, they can be used
selectively, depending on the transparency of the
object being transported, such that the edge of
objects of all kinds can be accurately determined.

Brief Description of the Drawings

Fig. 1 is a diagonal view of a mechanism for
transporting a package-making material for a bag-
maker-packaging machine incorporating a detector
according to a first embodiment of the invention for
detecting an object being transported.

Fig. 2 is a side view of a portion of the trans-
porting mechanism of Fig. 1.

Fig. 3 is a diagonal view of the same portion of
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the fransporting mechanism.

Fig. 4 is a front view of the detector of the first
embodiment.

Fig. 5 is a front view of a detector according to
a second embodiment of the present invention.

Fig. 6 is a front view of a detector according to
a third embodiment of the present invention.

Fig. 7 is a diagonal view of a detector accord-
ing to a fourth embodiment of the present inven-
tion.

Fig. 8 is a side view of the detector according
to the fourth embodiment of the present invention.

Fig. 9 is a sectional view taken along the line
IX-IX of Fig. 7.

Fig. 10 is a system diagram for the signal
processing circuit of the fourth embodiment of the
present invention.

Fig. 11 shows the waveforms of the signals in
the signal processing circuit of Fig. 10.

Fig. 12 is a side view of a detector according
to a fifth embodiment of the present invention.

Fig. 13 is a plan view of a detector according
o a sixth embodiment of the present invention.

Fig. 14 is a side view of a detector according
to a seventh embodiment of the present invention.

Fig. 15(a) is a sectional view of a film and Fig.
15(b) is a sectional side view of a bag formed by
bending the film.

Fig. 16 is a sectional view of a prior art detec-
tor.

Fig. 17 is a sectional view of another prior art
detector.

Detailed Description of the Preferred Embodiments

In what follows, embodiments of the present
invention will be described with reference to the
drawings.

To start, an outline will be given of a mecha-
nism for transporting a package-making material for
a bag-making-packaging machine in which the
present invention can be utilized. With reference to
Fig. 1, a double-layered polyethylene film F serving
as package-making material is pulled out of a film
roll R around which the elongated film is wound.
The film F is passed around first and second guide
rolls 1 and 2 and introduced to a diagonally ori-
ented guide rod RD whereby its direction of motion
is changed by a right angle. As will be described
more in detail below, this diagonally oriented guide
rod RD has the so-called tracking function for cor-
recting the film position in the transverse direction
W perpendicular to the direction of film transporta-
tion C.

The film F is transported horizontally from the
guide rod RD. After third and fourth guide rolls 3
and 4 cause it to move upward, the film F is made
to travel horizontally again by a fifth guide roll 5.
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After the film F moves along a zigzag path around
sixth and seventh guide rolls 6 and 7, it is sent fo a
former 9 by an eighth roll 8. The sixth and seventh
guide rolls 6 and 7 also have a tracking function for
correcting the film position in the transverse direc-
fion W.

After the film F is bent into the shaped of a
cylinder by the former 9, its mutually overlapped
side edges G are longitudinally sealed together by
means of a longitudinal sealer 10. Thereafter, a
fransverse sealer 11 seals the bag in transverse
direction and cuts the film.

Fig. 2 shows the details of the film-supporting
mechanism by the sixth through eighth guide rolls
6 - 8.

As shown in Fig. 2, a rotary plate 18 is pro-
vided above a base 16 so as to be rotatable around
a support shaft 17. If an ultrasonic motor 20 affixed
onto the rotary plate 18 is activated in response to
an output signal from a detection sensor to be
described below, its pinion 21 engages with a
planar arcuate sector gear 22 and causes the ro-
tary plate 18 to rotate.

A support table 13 is affixed to the rotary plate
18, and the sixth guide roll 6 for tracking correction
is attached to the tip of an arm 14 which is axially
supported by this support table 13 so as to be able
to assume either a raised position or a laid down
position. The arm 14 generally assumes the laid
down position, keeping the sixth guide roll 6 on the
downstream side of the seventh guide roll 7 so as
to force the film F to follow a zigzag path and to
thereby cooperate with the seventh guide roll 7 to
control the fransverse deviation of the film F.

The seventh guide roll 7, which is the other of
the guide rolls for tracking correction, is supported
on the rotary plate 18 through another arm 19. As
the rotary plate 18 is rotated, therefore, both the
sixth and seventh guide rolls 6 and 7 rotate within a
horizontal plane in the direction of arrow 24 shown
in Fig. 1, thereby correcting transverse deviation of
the film F and delivering the film F to the former 9
through the eighth guide roll 8 further on its down-
stream side.

In Fig. 2, numeral 15 indicates a load cell
adapted to detect the tension inside the film F on
the basis of the load on the arm 14.

A detection sensor 30 comprising a light-re-
ceiving means is disposed along the supply path of
the film F between the seventh guide roll 7 for
tracking correction and the former 9.

With reference next to Fig. 3, cut marks M (a
kind of process marks) are printed on the front
surface of the film F, indicating the positions where
the film F is to be transversely sealed and cut.

The sensor 30 is for the purpose of detecting
the cut marks M serving as targets for the detec-
tion and outputting a signal for controlling the tim-
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ing of operation of the fransverse sealer 11 and the
tracking correction of the film F in the transverse
direction W. For this purpose, the sensor 30 is
elongated like a rod and extends in the transverse
direction W. As shown in Fig. 4, a lens array with a
plurality of lenses 31 is provided on a plane facing
the film F, longitudinally extending in the transverse
direction W with respect to the film F. A plurality of
independently corresponding light-receiving ele-
ments Sy - S, are on the back surface of the lens
array at the positions of the foci of the lenses 31.

As shown in Fig. 4, furthermore, the sensor 20
is disposed such that the array of the light-receiv-
ing elements S; crosses side edges Ma of the cut
marks M on the film F.

When one of the cut marks M, printed on the
film F with a specified length, passes directly under
the detection sensor 30, it is detected as a change
in the amount of incident light by the light-receiving
elements S, ... S, immediately thereabove. Detec-
tion signals 36 are fransmitted to a central process-
ing unit (CPU) 35, and the fransverse deviation of
the film F is detected in terms of the shift &
between the detector element S;, which detected
the edge Ma of the cut mark M and the element S;
which is expected to detect the edge Ma if the film
F is being transported normally.

With the sensor 30 thus structured, if the film F
with cut marks M of a specified length printed
thereon passes thereunder, those of the light-re-
ceiving elements immediately above the cut mark
M experience a change in the amount of incident
light. Since all of the light-receiving elements S ...
S, are adapted to receive external light through the
lens array 31, the sensor 30 can function accu-
rately even if the external light is weak.

When the detection signals 36 from the light-
receiving elements Sy ... S, are received by the
CPU 35 through its signal reading means 37, it is
understood that a cut mark M has been detected,
and a command 39 is outputted, simultaneously or
after a specified length of time, from a command
fransmitting means 38 to a driving circuit (not
shown) for the transverse sealer 11, causing the
cylindrically formed film F to be transversely seal-
ed and separated into individual bags.

With reference still to Fig. 4, the CPU 35,
through its edge detecting means 40, identifies the
particular light-receiving element S, which detect-
ed the edge Ma of the cut mark M. The identity of
another particular light-receiving element S;, which
is expected to detect the edge Ma when the film F
is traveling normally, is inputted through an exter-
nal means to a normal edge setting means 41. The
shift & between these two light-receiving elements
S; and S;.; is calculated by a calculating means 42,
and a correction command signal 43 comprising a
pulse signal indicative of the shift § is outputted
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from the calculating means 42 to an ultrasonic
motor driving circuit (not shown). This causes the
ultrasonic motor 20 of Fig. 2 to rotate in an appro-
priate direction so as to rotate the rotary plate 18
through the sector gear 22 engaging with the pin-
ion 21. The sixth and seventh guide rolls 6 and 7
are thereby rotated to the right or left by an appro-
priate amount (in the direction of the arrow 24
shown in Fig. 3) such that the film F is returned
onto its normal path of travel.

In summary, since the detection sensor 30 is
disposed such that the array of the light-receiving
elements S ... S, is oriented in the transverse
direction W of the film F and over the edge Ma of
the cut marks M thereon, the edge Ma can be
reliably detected even if a film F with a different
tfransverse dimension is transported or the detec-
tion sensor 30 is misplaced by a small distance in
the transverse direction W. As a result, the tracking
correction of the film F in the transverse direction
W can be controlled without undue troubles.

Since there is no need for any light-emitting
means, furthermore, the sensor 30 can contain a
plurality of light-receiving elements Sy ... S, at a
small pitch. Thus, the edge Ma of the cut marks M
can be accurately detected. Since solid image pic-
kup elements are small, the aforementioned pitch
can be made extremely small if they are used in
the light-receiving elements S ... S,. Since the
sensor 30 is situated between the tracking correc-
tion guide roll 7 and the former 9, furthermore,
transverse deviations of the film F within the former
9 can be reliably prevented.

Since the sensor 30, according to this embodi-
ment of the invention, can also detect the position
of the cut mark M in the direction of travel C of the
film F, its detection signals 36 can be used to
control the fransverse sealing and cutting oper-
ations of the transverse sealer 11. In other words,
there is no need to provide two separate sensors
for the detection of sealing positions and transverse
deviation, and the structure of the apparatus can be
simplified.

In situations where available external light is
extremely weak, use may be made of a light-
emitting means 43 such as LED opposite to the
sensor 30 across the film F, that is, below the film
F, according to a second embodiment of the inven-
tion as shown in Fig. 5.

In the case of an opaque or printed film F
having no cut marks, the detection sensor 30 is
positioned over a side edge 45 of the film F ac-
cording to a third embodiment of the invention as
shown in Fig. 6. Since the transverse position of
the edge 45 can thus be detected, detection sig-
nals can be used for accurate tracking correction of
the film F in the transverse direction W.

Fig. 7 shows a fourth embodiment of the inven-
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tion provided with an edge sensor 50 appropriate
for the detection of a side edge 45 of a transparent
film F. This edge sensor 50 is disposed along the
travel path of the film F between the diagonal rod
RD and the fourth guide roll 4, as shown in Fig. 1.
As the edge sensor 50 detects the position of the
edge 45 of the film F, its detection signal activates
a fracking correction motor 46, causing the diag-
onal rod RD to move to a parallel position indicated
by broken lines in Fig. 1 and to thereby correct the
deviation of the film F in the transverse direction
W.

As shown in Fig. 7, this edge sensor 50 is
comprised of light-emitting and light-receiving ele-
ments combined as a photo-interrupter of a fotal
reflection type.

Explained more in detail, the edge sensor 50
has a casing 51 extending in the transverse direc-
tion W near the lower surface of a side edge 45 of
the film F. The casing 51 is provided with an
elongated slit extending in the fransverse direction
W opposite to the lower surface of the film F. An
LED array 53 serving as light-emitting means is
disposed at one corner inside the casing 51 and
directed towards this slit 52. Correspondingly, a
one-dimensional CCD image sensor 55 serving as
light-receiving means is disposed at the opposite
corner inside the casing 51 and is also directed
towards the slit 52. The LED array 53 is composed
of a large number of LEDs serving as light-emitting
elements aligned fransversely on a base plate 56.
Similarly, the one-dimensional CCD image sensor
55 is composed of a large number of solid image
pickup elements aligned in the fransverse direction
W on another base plate 57.

The principle of the positioning of the LED
array 53 and the one-dimensional CCD image sen-
sor 55 is explained next with reference to Fig. 8.
When light from the light-emitting elements is
made incident on the surface of the film F, it
normally travels through the film F at a certain
angle of refraction. If the angle between the beam
axis of the light and the surface of the film F is
made smaller than a certain critical angle 9, how-
ever, there is no longer any transmission through
the film F and the light is totally reflected, the
reflected beam fravelling substantially symmetri-
cally to the incident beam with respect to the axis
Y normal to the surface of the film F at an angle of
61 which is nearly equal to 6.

The apparatus according to the fourth embodi-
ment of the invention is so structured that the
substantially totally reflected light from the light-
emitting elements will be received by the light-
receiving elements. Thus, the LED array 53 is
disposed on one side of the casing 51 such that
the angle of the beam axis therefrom will cause
substantially total reflection on the surface of the
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film F. The one-dimensional CCD image sensor 55
is likewise disposed symmetrically with respect to
the normal axis Y so as to render the angle 61
equal to 6. As shown in Fig. 9,the edge sensor 50
is disposed such that light-receiving elements S;...
S;,for example, are inside 59 of the edge 45 of the
film F.

Of the many light-receiving elements S ... S
... S, comprising solid image pickup elements ar-
ranged in the one-dimensional CCD image sensor
55, therefore, only those Si ... S inside the edge
45 receive reflected light from the film surface,
becoming excited to a higher level. Since the re-
maining light-receiving elements S;.1 ... S, will
continue to stay in low level, a detection signal 61
from the one-dimensional CCD image sensor 55 is
processed by a signal processing circuit 62 which
concludes that the edge 45 of the film F should be
somewhere between the i and the (i+1)% of the
many light-receiving elements.

With reference to Fig. 10 which shows the
details of the signal processing circuit 62, when a
start pulse 65 and a clock pulse 66 are inputted to
the one-dimensional CCD image sensor 55, detec-
tion pulse 67 begins to be sequentially outputted
from this sensor 55, using the start pulse 65 as its
starting point. The signal processing circuit 62 in-
cludes a low pass filter 68 for receiving the detec-
tion pulse 67, a converter 69 for converting the
output from the low pass filter 68 into a rectangular
wave signal, and an AND circuit 70.

Fig. 11(a) shows a shaped pulse 72 obtained
by shaping the waveform of the detection pulse 67
from the film F by means of the low pass filter 68.
If this shaped pulse 72 is passed through the
converter 69 containing a Schmidt circuit, a rectan-
gular wave signal 75 with a falling section 76 is
obtained from a direct current waveform 73 and a
threshold level 74 as shown in Fig. 11(b). This
falling section 76 indicates a position between the
i and (i +1)* light-receiving elements S; and Sj. 1,
that is, the position of the edge 45 of the film F
shown in Fig. 9.

If the rectangular wave signal 75 from the con-
verter 69 and the clock pulse 66 are inputted to the
AND circuit 70 as shown in Fig. 10, pulses 77
shown in Fig. 11(d), indicative of the number of the
light-receiving elements ;. ... S, situated outside
the edge 45, are outputted from the AND circuit 70.
The position of the edge 45 can be ascertained by
counting the number of these pulses 77 by a
counter 78 shown in Fig. 10. If the count number
corresponding to the edge position when the film F
is being transported normally is preliminarily input-
ted from outside and stored in a normal counter
setting means 79 and the difference between the
stored number and a detected count number is
calculated by a calculator 80, a correction com-
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mand signal 81 corresponding to this difference
may be outputted to thereby cause the tracking
correction motor 46 to rotate either positively or
negatively, moving the guide rod RD parallel to its
original position and returning the film F to its
normal position.

When a film with a different width is installed,
the transversely elongated one-dimensional CCD
image sensor 55 of Fig. 7 similarly detects the
position of the edge 45 from the light received from
the LED array 53, correcting the film position ac-
cordingly.

By means of the fourth embodiment of the
present invention described above with reference
to Figs. 7 - 11, the edge position of not only an
opaque or printed film but also a transparent film
can be accurately determined by making use of the
fotal reflection of light.

Fig. 12 shows a fifth embodiment of the
present invention characterized in that the edge
sensor 50A includes a piece of ground glass 84 on
the optical axes of the LED array 53 so as to
diffuse the sharp light beams from the array 53. A
slitted plate 86 is also provided in front of the one-
dimensional CCD image sensor 55 such that the
reflected light from the surface of the film F can be
made incident while cutting off the diffracted exter-
nal light. In Fig. 12, numeral 87 indicates a screen-
ing plate disposed between the LED array 53 and
the one-dimensional CCD image sensor 55.

In the case of a one-dimensional CCD image
sensor 55 using a single crystalline Si substrate
which cannot easily be made too long, a lens array
88 may be inserted according to a sixth embodi-
ment of the invention as shown in Fig. 13 on the
incident side of the one-dimensional CCD image
sensor 55 inside the edge sensor 50B such that
the totally reflected light can be convergingly re-
fracted and focused on a smaller image sensor 55.

Fig. 14 shows an edge sensor 50C according
fo a seventh embodiment of the invention, char-
acterized in that it is provided not only with a
sensor of a total reflection type shown in Fig. 12
but also with another sensor of a light-transmissive
type comprising another one-dimensional CCD im-
age sensor 90 disposed inside the casing 51 and
another LED array 91 opposite thereto across the
film F. The additional one-dimensional CCD image
sensor 90 for receiving transmitted light is shielded
by screening plates 87A so as not to receive light
from the LED array 53 for total reflection.

The added one-dimensional CCD image sensor
90 and LED array 91 for light transmission are
structure similarly to those for total reflection (55
and 53), respectively with a large number of solid
image pickup elements and LEDs arranged in the
transverse direction W of the film F and over the
edge 45 of the film F.
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With an apparatus thus structured, the sensor
of the total reflection type (53 and 55) is used with
a transparent film F and the sensor of fransmissive
type (90 and 91) is used with an opaque or printed
film F such that an edge can be detected ac-
curately for films of all types.

The present invention can be used for the
detection of the fransverse position of not only
elongated films but also elongated paper material
or long, thin steel material which is being trans-
ported longitudinally.

Claims

1.  An apparatus for detecting the position of an
object being transported, comprising light-re-
ceiving means for detecting a side edge of a
target part to be detected on said object, said
light-receiving means being extended in a
transverse direction which is perpendicular to
the path of said object being transported, said
light-receiving means having a plurality of light-
receiving elements aligned in said transverse
direction, and an array of said light-receiving
elements is so disposed as to cross said side
edge of said target part.

2. The apparatus of claim 1 wherein said target
part comprises a process mark on said object
being fransported for indicating process posi-
tions in the direction of transportation of said
object.

3. The apparatus of claim 1 wherein said target
part is a side edge of said object being trans-
ported.

4. The apparatus of a claim 1 wherein said light-
receiving means comprises a base plate and a
plurality of light-receiving elements affixed to
said base, said light-receiving elements each
comprising a solid image pickup element.

5. The apparatus of claim 1 further comprising
optical means on the incident side of said
light-receiving means for focusing light on said
light-receiving elements.

6. The apparatus of claim 1 further comprising
light-emitting means opposite said light-receiv-
ing means across said object being transport-
ed.

7. The apparatus of claim 1 wherein said object
being fransported is an elongated film.

8. The apparatus of claim 1 wherein said object
being transported is an elongated film for mak-
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10.

12

ing bags, said path being provided with track-
ing correction guide rolls for correcting the
transverse position of said film and a former on
the downstream side thereof for forming bags
from said film, said light-receiving means be-
ing situated along said path between said
tracking correction guide rolls and said former.

The apparatus of claim 3 further comprising
light-emitting means corresponding to said
light-receiving elements, said light-emitting
means comprising a plurality of light-emitting
elements aligned along said transverse direc-
tion, the array of said light-emitting elements
crossing over said side edge, said light-emit-
ting means being so disposed that light emit-
ted from said light-emitting means is essen-
tially totally reflected by said object and made
incident on said light-receiving means.

The apparatus of claim 9 further comprising
another light-emitting means and another light-
receiving means mutually opposite to each
other across said object being transported,
said another light-emitting means comprising a
plurality of light-emitting elements aligned
along said fransverse direction, the array of
said light-emitting elements crossing over said
side edge, said light-receiving means aligned
in said transverse direction and facing opposite
said light-emitting elements, the array of said
light-receiving elements crossing said side
edge of said object being fransported.
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