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Description

This invention relates to an apparatus for feed-
ing a tape bearing a plurality of patterns and
corresponding check marks printed thereon
according to the preamble of claim 1. Such an
apparatus is provided for feeding a tape to a
secondary processing machine operating at a
constant speed, for example, a cutter. A piece of
tape having one pattern is used as a label.

Apparatus for taking up a tape from its roll at a
constant speed or by a constant length per unit
time for the purpose of printing or cutting are well
known and relatively easy to fabricate. The most
simple example is a constantly rotating drum.

However, when a tape bearing a plurality of
repetitive patterns printed thereon is fed to a con-
stantly operating secondary machine, for
example, a cutter or secondary printing machine,
constant speed take-up is unacceptable. If a tape
. is fed at a constant speed to a constantly operat-
ing cutter, the tape will be cut into pieces of an
equal length. However, in the case of a tape bear-
ing repetitive patterns printed thereon, all the
patterns are not precisely equal in length. Refer-
ring to Fig. 6, a series of patterns L (to be used as
labels, for example) are printed on a tape. One
‘pattern or label has a length I; and another
pattern has a length 1,. The lengths |, and |, are
often slightly different as long as the patterns are
remote from each other. Such a difference in
length among printed patterns resulis from a
number of factors including accumulation of
errors in the position of patterns printed on the
tape, accumulation of expansion and/or shrinkage
of the tape due to high tension at a high speed
feeding, influence of humidity during feeding,
influence of humidity and aging during storage of
tape rolls, taking-up slippage, resistance by the
unwinding roll and the like. If the tape is constant-
ly cut by feeding it at a constant speed or by an
equal length per unit time, then the cutting posi-
tion will gradually deviate from the desired posi-
tion between adjoining printed patterns.

In JP—A—56--122 750 an apparatus according
to the preamble of claim 1 is described. This
known apparatus comprises small-diameter and
large-diameter drums which are held alternately
in direct contact with the tape, in accordance with
the detected position of check marks. Said
apparatus, however, is not capable of effectively
adjusting tape position when a tape supply is
operating at high speed.

It is therefore an object of the present invention
to provide an improved apparatus capable of
feeding a tape bearing a plurality of label patterns
printed thereon accurately one by one pattern and
at a high speed to a constantly operating machine
such as a cutter.

It is another object of the present invention to
provide an improved apparatus of the above-
mentioned type and capable of feeding a variety
of tapes having different lengths or widths of
pattern printed thereon with the minimum ex-
change of parts.
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According to the present invention, these ob-
jects are achieved with the characterizing features
of claim 1. Preferred further developments of the
invention are specified in the subclaims.

Brief Description of the Drawings

The present invention will be more fully under-
stood from the following description taken in con-
junction with the accompanying drawings in
which:

Fig. 1 is a perspective illustration of the tape
feeding apparatus according to the present in-
vention;

Fig. 2 is an elevational view of the tape feeding
apparatus of Fig. 1, members being partially cut
away to show the arrangement of drums and
gears;

Fig. 3 is a cross-sectional view of a uni-
directional clutch mounted on a first shaft;

Figs. 4 and 5 illustrate a photoelectric device
and a check mark on the tape, the check marks
being at different positions in Figs. 4 and 5; and

Fig. 6 is an illustration of a tape having repeti-
tive patterns printed thereon.

Description of the Preferred Embodiments
Referring to Fig. 1, the tape feeding apparatus
according to the present invention includes a feed
drum 1 mounted on a first shaft 31. The feed drum
1 is in tangential contact with a free-rotating
auxiliary drum 11 for frictionally transporting a
tape T therebetween as the drums rotate. The
feed drum 1 has a circumference slightly shorter
than the expected minimum length or standard
length of patterns L printed on the tape T which is
subject to expansion and/or shrinkage. The feed
drum 1 is replaceable. A different tape, that is, a
tape having a different length of patterns may be
fed by means of this tape feeding apparatus
simply by replacing the feed drum 1 by a new
feed drum having a corresponding .circum-
ference. Accordingly, the feed drum 1 is required
to be removably mounted on the shaft 31 such
that it is replaceable, but restricted against free
rotation with respect to the shaft when mounted.
A provision is made for regulating feed speed,
including two drums in mutual contact, that is, a
large-diameter drum 2 and a smali-diameter
drum 3. The large- and small-diameter drums 2
and 3 are slightly different in circumference. More
specifically, when the small-diameter drum 3 has
a circumference of 100 cm, the large diameter
drum 2 has a circumference of 100.2 cm. The
large-diameter drum 2 is fixedly mounted on a
second shaft 21 and the small-diameter drum 3 is
fixedly mounted on the first shaft 31. Both the
drums 2 and 3 are secured to the respective shafts
by any suitable locking means, for example, a key
as shown in Fig. 2. Drive gears 25 and 35 having
the same diameter and the same number of teeth
are mounted for free rotation on the shafts 21 and
31, respectively. As best shown in Fig. 2, the drive
35 is in mesh with the second drive gear 25 and
with another gear (partially shown) which is con-
stantly driven by a motor {not shown). The drive
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gears 25 and 35 are rotating at a constant speed.

The drive shaft 21 having the large-diameter
drum 2 secured thereto is provided with an
electromagnetic clutch C,. The electromagnetic
clutch for the selective transmission of driving
force may be of a well-known type. In a typical
arrangement shown in Fig. 2, the shaft 21 is ex-
tended through the drive gear 25 via a bearing 22
so that the shaft 21 is free of the constantly
rotating drive gear 25. Above the gear 25, a
movable disc 23 is mounted on the drive shaft 21
such that the disc 23 is movable in the axial
direction, but restricted in the circumferential or
rotational direction with respect to the shaft 21.
Located above the axially movable disc 23 is an
electromagnet 24 which is adapted to receive an
electrical signal from a photoelectric device to be
described later. Upon receipt of an electrical
signal, the electromagnet 24 is energized to urge
the disc 23 in frictional contact with the drive gear
25 so that the rotational force of the drive gear 25
is transmitted to the shaft 21 via the disc 23. In the
absence of such an electrical signal, or normally,
the rotational force of the drive gear 25 is not
transmitted to the shaft 21.

On the side of the small-diameter drum 3, a uni-
directional clutch C, is associated with the first
drive gear 35. The unidirectional clutch C; may
also be of a well-known type. In a typical arrange-
ment shown in Figs. 2 and 3, the drive gear 35 is
mounted for free rotation on the drive shaft 31
and has an annular rim 33 on its upper surface. A
toothed disc 32 is secured to the shaft 31, and
received within the annular rim 33 of the gear 35.
More particularly, each tooth of the disc 32 is
oriented in one direction. Steel balls are placed
between the channels defined by the teeth of the
disc 32 and the annular rim 33, and preferably,
biased in one direction toward the apex of the
teeth by a spring. With this arrangement, the
rotational force of the drive gear 35 is transmitted
to the annular rim 33 and hence, to the shaft 31
via the balls 34, whereas the shaft 31 is allowed to
rotate at a higher speed than the drive gear 35 in
the same rotating direction. The tape T has check
marks M which have been printed in black on the
back surface or at any suitable position at the
same time as substantially identical label patterns
L. The distance between two successive check
marks M is equal to the length of a corresponding
pattern printed on the tape T.

A photoelectric device R having light-emitting
and light-sensing sections built therein is located
in conjunction with the path of tape feed. This
device R develops an electric signal when a light
beam emitted from the light-emitting section
impinges against a reflective portion of the tape
surface (the surface portion other than black
marks M) and the light-sensing section receives
the reflected beam. This type of photoelectric
device is commercially available. It will be under-
stood that other types of photoelectric device may
equally be employed.

An electric circuit {(not shown) connecting a
power supply to the photoelectric device is de-
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signed such that the device is actuated accurately
once per revolution of the drive gears 25 and 35.
For such a purpose, a timing switch may be
inserted between the power supply and the
photoelectric device. The timing switch may com-
prise a disc having a radial slit cut therein and a
pair of photoelectric tubes disposed on opposite
sides of the disc. The disc rotates at the same
revolution per minute as the drive gears 25 and
35. Then the timing switch is closed to actuate the
photoelectric device R each time when the drive
gears 25 and 35 rotate once.

The operation of the thus
apparatus is described below.

constructed

Tape Setting

The tape T having substantially identical label
patterns printed thereon is unwound from its roil
and extended between the feed drum 1 and the
auxiliary drum 11. The leading edge of the tape is
further guided to the subsequent processing
station, for example, a cutter or a secondary print-
ing machine. At this point, the position of the tape
T (or the position of a label pattern or check mark)
and the closing time of the timing switch (or the
position of the disc slit} are adjusted such that the
photoelectric device R emits a light beam to a
check mark when the mark passes the reference
position in alignment with the photoelectric de-
vice. :

Normal Feed

As described above, the feed drum 1 is secured
to the shaft 31 having the small-diameter drum 3
secured thereto, and the drive gear 35 is in driving
engagement with the shaft 31 via the uni-
directional clutch C;. The drive gear 35 is con-
stantly rotated by means of a motor via a suitable
gear train. Then, in the normal condition, the feed
drum 1 continues rotating with the drive gear 35.

In this normal condition, the electromagnetic
clutch C, is off. The axially movable disc 23 is
spaced apart from the drive gear 25 so that the
drive gear 25 rotates independently of the shaft
21. In the normal condition, the transmission
system of the gear 25, shaft 21 and large-diameter
drum 2 is regarded absent.

Since the feed drum 1 is selected to have a cir-
cumference slightly shorter than the standard
length of a pattern, a revolution of the feed drum
1 will feed the tape T by a length slightly shorter
than the standard length of a pattern.

The photoelectric device R is actuated once per
revolution of the feed drum 1. Then, with respect
to the timing of light emission, the arrival of check
marks M at the reference position is successively
delayed, littie by little. However, the photoelectric
device does not develop an electric signal as fong
as the emitted light beam impinges on the check
mark M and hence, the light beam is not reflected
(see Fig. b).

Tape Underfeed
Tape feeding at a slightly lower speed is con-
tinued as described above. Successive check
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marks are gradually delayed in reaching the
reference position in alignment with the photo-
electric device, and eventually a check mark will
not reach the reference position at the time when
the photoelectric device R emits a light beam. The
emiited beam impinges on the tape off the check
mark as shown in Fig. 4. Then the photoelectric
device R develops an electric signal which is
supplied to the electromagnetic clutch C, asso-
ciated with the large-diameter drum 2. The disc 23
is brought into frictional contact with the drive
gear 25 so that the shaft 21 is driven by the drive
gear 25.

Since the unidirectional clutch C; allows the
shaft 31 associated with the small-diameter drum
3 to rotate at a higher speed than the drive gear
35, the tape feeding speed defined by the feed
drum 1 is dependent on the peripheral speed of
the large-diameter drum 2. The tape feeding
speed is increased to some extent. In this con-
dition, the transmission system including the gear
35, shaft 31 and small-diameter drum 3 is re-
garded absent.

Tape Overfeed

The tape feeding speed is increased after the
delay has been detected (light beam refiected at
the tape surface other than a check mark has been
sensed). Thereafter, the light beam again imping-
es against a check mark M, and no reflection
occurs and no electric signat is developed by the
photoelectric device. The electromagnetic clutch
C, is de-energized, rendering the large-diameter
drum 2 independent of the shaft 21. The tape
feeding speed is decreased again. Thereafter, the
above-described initial drive procedure is re-
peated.

As understood from the foregoing, the feed
drum is selectively driven via either the small-
diameter drum or the large-diameter drum trans-
mission system.

A variety of tapes having different iengths of
substantially identical patterns or different con-
stant spacings between the adjoining check
marks can be fed by the apparatus of the present
invention simply by replacing the feed drum by a
new feed drum having a circumference matched
with the length of a particular pattern. Although a
number of parts have had to be exchanged in the
prior art tape feeding apparatus when a different
type of tape is to be fed, the apparatus of the
present invention is versatile in that it can handie
a variety of tapes simply by replacing the feed
drum.

Claims

1. An apparatus for feeding a tape (T) bearing a
plurality of patterns (L) and corresponding check
marks (M) printed thereon, wherein the pieces of
tape bearing the patterns have substantially iden-
tical lengths, comprising

a first shaft (31) bearing a fixedly mounted
small-diameter drum (3),

a second shaft (21) bearing a fixedly mounted
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6

large-diameter drum (2), said large diameter
drum {2) being slightly larger in circumference
than said small-diameter drum,

photoelectric means (R) associated with the
path of tape feed for detecting for each pattern the
position of a corresponding check mark (M) on
the tape (T) with respect to a predetermined
reference, and

selective transmission means for feeding the
tape (T) by means of said first and second shafts
(31, 21) in accordance with the detected position
of the check marks,

characterized in that a feed drum (1) is mounted
on said first shaft (31) for feeding the tape (T),

said large-diameter drum (2) is in contact with
said small-diameter drum (3}, and

said selective transmission means includes
means for selectively transmitting a driving force
to either of said first and second shafts (31, 21} in
accordance with the detected position of the
check marks {M).

2. A tape feeding apparatus according to claim
1 wherein said selective transmission means in-
cludes unidirectional clutch means (C;) assoc-
iated with the first shaft (31} for transmitting the
driving force to the first shaft (31), and

electromagnetic clutch means (C,) associated
with the second shaft (21) for transmitting the
driving force to the second shaft (21), said electro-
magnetic cluich means (C,) being electrically con-
nected to the output of said photoelectric means
(R). :

3. A tape feeding apparatus according to claim
2 wherein a first drive gear (35) adapted to rotate
at a constant speed is mounted on the first shaft
(31) via said unidirectional clutch (C;} means and
a second drive gear (25) in mesh with the first
drive gear (35) is mounted on the second shaft
(21) via said electromagnetic clutch means (C,).

4. A tape feeding apparatus according to claim
1 which further comprises an auxiliary drum (11}
co-operating with said feed drum (1) for frictionai-
ly feeding the tape therebetween.

5. A tape feeding apparatus according to claim
1 wherein said feed drum (1) is replaceable and
has a circumference slightly shorter than the
standard length of printed patterns (L).

Patentanspriiche

1. Vorrichtung zum Zufiihren eines Bands (T),
das mehrere Muster (L) und entsprechende Prif-
marken (M) aufgedruckt trégt, wobei die die
Muster tragenden Stucke des Bands praktisch
identische Léngen besitzen, umfassend

eine erste Welle (31), an der eine Trommel (3)
kleinen Durchmessers befestigt ist,

eine zweite Welle {21), die eine an ihr befestigte
Trommel (2) groRen Durchmessers trégt, wobei
der Umfang der Trommel (2} groen Durch-
messers geringfligig gréRer ist als derjenige der
Trommel kleinen Durchmessers, der Bandzufthr-
bahn zugeordnete photoeiektrische Mittel (R) zum
Erfassen, fur jedes Muster, der Lage einer ent-
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sprechenden Priifmarke (M) auf dem Band (T)
gegendiber giner vorbestimmten Referenz und

eine selektive Ubertragungseinrichtung zum
Zuflihren bzw. Transportieren des Bands (T) mit-
tels erster und zweiter Welle (31, 21) nach Mal3ga-
be der erfalRten Lage der Prifmarken,

dadurch gekennzeichnet, da® an der ersten
Welle (31) eine Zuflihr- oder Transporttrommel (1)
zum Transportieren des Bands (T) montiert ist,

dalB die Trommel (2) grof3en Durchmessers mit
der Trommel (3) kleinen Durchmessers in Beriih-
rung steht und daR die selektive Ubertragungs-
einrichtung Mittel zum selektiven Ubertragen
einer Antriebskraft entweder auf die erste oder
auf die zweite Welle (31, 21) nach MaRgabe der
erfaBten Lage der Prifmarken (M) aufweist.

2. Bandzufiihrvorrichtung nach Anspruch 1, da-
durch gekennzeichnet, dal3 die selektive Uber-
tragungseinrichtung eine der ersten Welle (31)
zugeordnete Einwegkupplungseinheit (C;) zum
Ubertragen der Antriebskraft auf die erste Welle
(31) und

eine der zweiten Welle {21) zugeordnete elek-
tromagnetische Kupplungseinheit (C,) zum Uber-
tragen der Antriebskraft auf die zweite Welle (21)
aufweist, wobei die elektromagnetische Kup-
plungseinheit {C,) elektrisch mit dem Ausgang
des photoelektrischen Mittels (R) verbunden ist.

3. Bandzufiihrvorrichtung nach Anspruch 2, da-
durch gekennzeichnet, dal® ein erstes, mit kon-
stanter Drehzahl drehbares Antriebszahnrad (35)
unter Zwischenfligung der Einwegkupplungs-
einheit (C;) and der ersten Welle-(31) montiert ist
und ein zweites, mit dem ersten Antriebszahnrad
(35) kdmmendes Antriebszahnrad (25) unter

Zwischenfiigung der elektromagnetischen Kup- .

plungseinheit (C,) an der zweiten Welle (21) mon-
tiert ist.

4, BandzuflGhrvorrichtung nach Anspruch 1, da-
durch gekennzeichnet, da eine mit der Trans-
porttrommel (1) zusammenwirkende  Hilf-
strommel (11) vorgesehen ist, um das Band mit
Reibungseingriff zwischen beiden Trommeln zu
transportieren.

5. Bandzuflhrvorrichtung nach Anspruch 1, da-
durch gekennzeichnet, daf} die Transporttrommel
(1) auswechselbar ist und eine Umfangsldnge auf-
weist, die geringflgig kieiner ist als die Standard-
lange der aufgedruckten Muster (L).

Revendications

1. Un appareil pour faire avancer une bande (T)
portant une pluralité de motifs (L) et de repéres de
référence (M) correspondants imprimés sur elle,
les parties de bande portant les motifs présentant
des longueurs sensiblement identiques, com-
portant
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un premier arbre (31) portant de maniére fixe
un tambour (3) de petit diamétre,

un second arbre (21) portant de maniére fixe un
tambour (2) de grand diameétre, ledit tambour (2)
de grand diamétre présentant une longueur de
circonférence légérement supérieure a celle dudit
tambour de petit diamétre,

des moyens photo-électriques {R) associés avec
le trajet d"avance de la bande pour détecter, pour
chaque motif, la position d'un repére de référence
correspondant (M) sur la bande (T) par rapport a
une référence prédéterminée, et des moyens de
transmission sélectifs pour faire avancer la bande
(T) par Iintermédiaire desdits premier et second
arbres (31, 21) en concordance avec la position
détectée des repéres de référence,

caractérisé en ce que un tambour d'avance (1)
est monté sur ledit premier arbre (31) pour faire

‘avancer la bande (T),

ledit tambour (2) de grand diamétre est en
contact avec ledit tambour (3) de petit diameétre,
et '

lesdits moyens de transmission sélectifs com-
portent des moyens pour transmettre sélective-
ment une force d’entrainement a I'un ou l'autre
desdits premier et second arbres (31, 21) en
concordance avec la position détectée des re-
peres de référence (M).

2. Un appareil d'avance de bande selon ia
revendication 1, dans lequel lesdits moyens de
transmission sélectifs comportent des moyens &
embrayage unidirectionnel (C;) associés au pre-
mier arbre (31) pour transmetire la force de
rotation au premier arbre (31), et

des moyens @ embrayage électromagnétique
(C,) associés au second arbre (21} pour trans-
mettre la force de transmission au second arbre
(21), lesdits moyens & embrayage électromag-
nétique (C,) étant électriquement connectés a la
sortie desdits moyens photo-électriques (R).

-3. Un appareil d'avance de bande selon la re-
vendication 2, dans lequel un premier pighon
d’entrainement (35), agencé pour tourner a une
vitesse constante, est monté sur le premier arbre
(31) par l'intermédiaire desdits moyens a4 em-
brayage unidirectionnel (C3) et un second pignon
d‘entrainement (25), engrenant avec le premier
pignon d’entrainement (35), est monté sur le
second arbre (21) par l'intermédiaire desdits
moyens a embrayage électromagnétique (C,).

4, Un appareil d’‘avance de bande selon la re-
vendication 1, qui comporte en outre un tambour
auxiliaire {11) coopérant avec ledit tambour d'a-
vance (1) pour faire avancer la bande entre eux
par friction.

5. Un appareil d'avance de bande selon la re-
vendication 1, dans lequel ledit tambour d'avance
(1) est remplacable et présente une longueur de
circonférence légérement plus faible que fa lon-
gueur standard des motifs imprimés (L).
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