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Description

The invention relates to an apparatus for con-
tinuously supplying a film-type material while con-
necting a new-film-type material to a preceding
film-type material running at a predetermined
speed, comprising a synchronizing mechanism for
synchronizing the movement of the new film-type
material with the running of the preceding film-type
material and a connecting mechanism for connect-
ing the leading end of the synchronized new film-
type material to the preceding film-type material.

JP-A-63-106256 discloses an apparatus which
is capable of connecting a new film to the trailing
end of a preceding film while the films are running
at the normal running speed. Such an apparatus
essentially requires an accumulator which can ac-
cumulate or store a predetermined length of the
new film which is determined by the time neces-
sary for connecting the new film to the preceding
film. The accumulator has a multiplicity of stages of
rollers around which the film is folded to form a
plurality of turns. Therefore, problems are encoun-
tered such as damaging of the film or lateral slip-
ping of the film on the roller surfaces, as well as
wrinkling of the film. In addition, the provision of
the accumulator occupies a considerable space
and requires a specific control device for control-
ling the accumulator. As a consequence, the cost
of the whole apparatus is raised uneconomically.

The known apparatus does not have any func-
tion for attaining synchronization of running speed
between the new film and the preceding film which
is running at the normal steady speed. In addition,
the known apparatus is not designed to realize a
compact construction. Furthermore, when the time
required for a manual work necessarily employed
in the connecting operation exceeds a predeter-
mined time which is allowed by the operation of
the apparatus, the operation has to be stopped with
the result that the quality of the product is im-
paired.

The generic prior art according to the EP-A-0
273 286 discloses an apparatus for sticking labels
(seals with adhesive) to packages which have the
same size and are being conveyed at an equal
interval. The labels are conveyed as a continuously
running web. A preceding web is severed to estab-
lish a frailing edge thereon and a new web is
severed to establish a leading edge thereon. When
the trailing edge of the preceding web is detected
with detection means and arrives at midway of an
anvil in a splicing station, the leading edge of the
new web is brought to a position on the anvil at
which the leading edge of the new web abuts the
trailing edge of the preceding web. A block holding
a splice strip is pressed onto the anvil to splice the
trailing edge portion of the preceding web and the
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leading edge portion of the new web with the splice
strip. The preceding web moves intermittently by
the operation of a feed claw and the pressing
action of the block is effected during the time
period during which the preceding web is station-
ary.

The object of the present invention is to pro-
vide an apparatus for continuously supplying a
film-type material capable of automatically connect-
ing the film-type material while continuously sup-
plying the material at the steady speed.

For achieving this object, the apparatus of the
generic kind comprises according to the invention
a holding mechanism including a pair of links se-
cured to respective shafts rotatably supported on a
frame extending from a base and a holding means
operatively connected to the lower ends of said
links through pivots, said links being swingable
about the axes of said shafts while keeping a
parallelogram defined by said shafts and pivots
located at its respective corners, said synchroniz-
ing mechanism comprising a driving mechanism
for rotating said pair of shafts in normal and re-
verse directions to cause the swinging motion of
said links such that the normal rotation of said
shafts causes said holding means to be acceler-
ated to move in synchronization with the movement
of said preceding film-type material running at said
predetermined speed, and said connecting mecha-
nism comprising a pressing means operatively con-
nected to the lower ends of said links to cooperate
with said holding means and a magnetic means for
operating said pressing means to press an adhe-
sive material, which is attached to the leading end
of said synchronized new film-type material, onto
said preceding film-type material.

The functions of the means incorporated in the
apparatus are as follows.

The holding means is capable of holding the
leading end of the new film-type material to be
connected such that the new film-type material is
in parallel with the preceding film-type material with
the axes of both film-type materials aligned with
each other. The new film-type material is held
stably so as not to be deformed or come off the
holding means during acceleration and synchro-
nization. The synchronizing means can smoothly
accelerating the holding means. Acceleration in the
initial period of synchronizing operation is applied
not in the feeding direction of the film-type material
but in the thicknesswise direction of the same, so
that collapsing of the new film-type material is
avoided. The connecting means is incorporated in
the synchronizing means and is adapted to press,
when the synchronization is obtained, a manually
supplied bonding tape to the portions of the film-
type materials to be bonded. As a consequence,
connection can be accomplished without any trou-
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ble attributable to a difference of speed between
two film-type materials.

With the apparatus according to the invention,
the necessity for an accumulator for storing the film
in a length corresponding to the time required for
the connection is eliminated. In addition, amount of
the film to be wasted is reduced because the
connecting operation can be completed without
stopping the line. The operator is not mentally
stressed by a limitation of the time available for the
connection. The apparatus reduces the installation
space because it does not have an accumulator.
This advantage becomes more significant in accor-
dance with increase in the film size and the feeding
speed.

The apparatus according to the invention al-
lows a synchronization of running speed between
the new film and the preceding film, it is designed
fo realize a compact construction, and it continu-
ously supplies the material at the steady speed
without requiring a complicated accumulator and its
associated devices, thereby eliminating necessity
for a high degree of skill and experience of the
operator and improving the working environment.

The splicing operation in the apparatus of the
present invention is effected while the preceding
film-type material is running in a predetermined
speed. Accordingly, the new film-type material is
accelerated to move in synchronization with the
running of the preceding film-type material be-
cause of the special structures of the holding
mechanism and the synchronizing mechanism.

Preferably, the holding means includes a vacu-
um suction pad or an electromagnet.

A preferred embodiment of the present inven-
tion will be described in detail with reference to the
accompanying drawings.

Fig. 1 is a side elevational view of an embodi-
ment of the invention;

Fig. 2 is a side elevational view of a connecting
mechanism incorporated in the embodiment
shown in Fig. 1;

Fig. 3 is a perspective view of a driving portion
for driving a synchronizing mechanism;

Fig. 4 is a side elevational view illustrative of
shifting of a roll; and

Fig. 5 is a side elevational view illustrative of
replacement of the roll.

Fig. 1 shows an apparatus 1 for continuously
supplying a film-type material (referred to as a
"film" hereinafter) which is a part of a film process-
ing system and is adapted for delivering a film 5 to
a processing tank 3 and an introductory section 4.

A film 5 unwound from a roll 6 is fed at a
constant speed in the direction of an arrow in Fig. 1
by a cooperation between a guide roller 7 and
drive rollers 8. The guide roller 7 and the drive
rollers 8 are disposed on the extension of a base 9
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of the processing system 2 and are rotatably sup-
ported by shafts 10 and 11. The drive rollers 8 are
power-driven by a suitable drive unit (not shown) at
a constant rotation speed. The roll 6 is rotatably
and replacably carried by an arm 13 through a
shaft 12. A tension control device (not shown) also
is provided to ensure that the film 5 is fed with a
constant tension.

A new roll 15 is rotatably and replacably car-
ried by the end of the arm 13 opposite 1o the roll 6,
through a shaft 14', such that the leading end
portion of a new film 16 can be fed into a film
connecting mechanism 18 via a guide roller 17
which is rotatably carried by an arm 14 through a
shaft 19. The arms 13 and 14 are fixed to each
other and are rotatably supported on a support 21
fixed to the base 9, through a pivot shaft 20. The
rotational positions of the arms 13 and 14 are
suitably controlled by a driving unit (not shown).

When the amount of the film 5 remaining in the
roll 6 has become small, the new film 16 is con-
nected to the film 5 by the operation of the con-
necting mechanism 18. A guide roller 23 which is
rotatably carried by the other end of the arm 14
through a shaft 22 has served to guide the film 5
when the film 5 was connected to a preceding film
(not shown).

The connecting device 18 shown in Fig. 2 in
detail includes a holding mechanism 24, a synchro-
nizing mechanism 25 and a connecting mechanism
26.

The holding mechanism 24 is rotatably carried
by shafts 30 on links 29 which are rotatably carried
by shafts 27 on the extension of the base 9
through a fixing member 28. The shafts 27, 30, 30
and 27 form a parallelogram. The holding mecha-
nism 24 has a holding portion 31 for stably holding
the new film 16. The holding portion 31, for exam-
ple, includes a vacuum suction pad or, when the
film is a magnetic film, an electromagnet.

The synchronizing mechanism 25 includes a
system constituted by the shafts 27, 30, 30 and 27.
Before the start of the synchronizing operation, the
synchronizing mechanism 25 is stationed at a posi-
tion shown by broken lines in Fig. 2, i.e., positions
indicated at the same reference numerals with suf-
fix "a". The shafts 27 are movable within elongated
slots 32 so as to vary the radius of rocking of the
links 29.

The connecting mechanism 26 includes a
pressing arm 34 pivotally carried by the holding
mechanism through a pivot shaft 33, a pressing
pad 35 provided on the free end of the arm 34, a
support arm 36 on the extension of the holding
mechanism 24, an electromagnet 37 with an iron
core on the support arm 36, and a permanent
magnet 34 on the arm 34.
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When the synchronizing mechanism 25 is ac-
celerated from the position indicated by broken
lines to the position shown by solid lines, the
speed of the new film 16 has been elevated to the
level at which the film 5 is fed, thus attaining a
synchronization between the movement of the new
film 16 and the running of the preceding film 5. In
this state, electrical power is supplied to the elec-
tfromagnet 37 so that a repulsion force is generated
between the electromagnet 37 and the permanent
magnet 38, with the result that the pressing pad 35
presses an adhesive tape 39, which has been
adhered to the leading end of the film 16, down-
ward to a position shown by broken lines, i.e.,
position denoted by 39b, thus completing the con-
nection of the new film 16b to the film 5. After the
completion of the connection, the holding mecha-
nism 24 releases the film 16.

Before the operation of the connecting device
18, the cutter base 40 is stationed at the position
denoted by the broken-lines 40a and is moved to
and fixed at the position indicated by 40 imme-
diately before the operation of the connecting de-
vice 18.

A cutter 41 is moved to the broken-line position
41b substantially simultaneously with the pressing
operation of the pressing pad 35 so as fo severe
remaining portion of the film 5.

It is thus possible to accelerate the new film
16a into synchronization with the running preceding
film 5, connect the film 16a fo the film 5 and then
severe the unnecessary remainder portion of the
film 5, simply by holding, by the holding mecha-
nism 24a, the leading end of the new film 16a with
an adhesive tape (not shown) adhered thereto.

The mechanism for driving the synchronizing
mechanism will be described with reference to Fig.
3.

Each link 29 is rotatably supported on a frame
42 through a shaft 27. A support rotary shaft 43 is
disengageably connected to a gear 45 through a
reversible clutch 44. The gear 45 is connected to a
pinion 47 through a transmission means such as a
chain 46. The pinion 47 is fixed to the shaft 10
together with the drive roller 7.

The link 29 is usually stationed at the broken-
line position 29¢ and is stopped by a stopper 49
which is pivotally supported by the frame 42
through a pivot shaft 48 as the stopper 49 is set to
a broken-line position 49a. When the acceleration
for synchronization is commenced, the link 29 is
released from the stopper 49a and the reversible
clutch 44 is operated in forward direction so that
the link is moved to the full-line position 29 past
the broken-line position 29a. The speed of the link
at the full-line position 29 is the same as the speed
produced by the drive roller 7. Thus, the connec-
tion of the films is conducted when the link has
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reached the full-line position 29. Arriving of the link
at the full-line position 29 is sensed by a phase
sensor 50 which produces a signal for disengaging
the reversible clutch 44 simultaneously with the
start of the connecting operation. The link which
has been further swung to a chain-line position 29b
due to inertia is held by a stopper 52 which is
positioned at a broken-line position 52b. The stop-
per 52 is rotatably carried by the frame 42 through
a pivot shaft 51. Impacts produced by the link 29 at
both rotational stroke ends are absorbed by dam-
pers 53 and 54.

The link 29 which has been fixed at the chain-
line position 29b is then released from the stopper
52b which moves in response to a resetting in-
struction. Then, the reversible clutch operates in
backward direction so as to reset the link 29 to the
waiting position 29c.

When the set speed of the drive roller 7 is
changed, the gear ratio between the gear 45 and
the pinion 47 is changed correspondingly fo realize
the synchronization. When the speed of the drive
gear is changed linearly without stepping, a suit-
able stepless linear transmission is substituted for
the mechanism including the gear 45, pinion 47
and the chain 46.

Figs. 4 and 5 illustrate the method for replacing
a roll with a new roll after completion of the con-
necting operation. More specifically, Fig. 4 shows
the state of the apparatus immediately after the
completion of the connecting operation. The new
roll 15 has been moved to a solid-line position 15b.
The new roll 15b further moves to a chain-line
position 15¢. Fig. 5 shows the roll arrangement in
the steady condition. The film is fed from the new
roll set at the steady supply position 15¢ and a
next roll 56 is set at a position where it is ready for
supplying the film when the roll 15¢ has become
almost empty.

Claims

1. An apparatus for continuously supplying a film-
type material while connecting a new film-type
material (16) to a preceding film-type material
(5) running at a predetermined speed, com-
prising

- a synchronizing mechanism (25) for syn-
chronizing the movement of the new film-
type material (16) with the running of the
preceding film-type material (5) and

- a connecting mechanism (26) for con-
necting the leading end of the synchro-
nized new film-type material (16) to the
preceding film-type material (5),
characterized by

- a holding mechanism including a pair of
links (29, 29) secured to respective
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shafts (27, 27) rotatably supported on a
frame (42) extending from a base (9) and
a holding means (24) operatively con-
nected to the lower ends of said links
(29, 29) through pivots (30, 30),

said links (29, 29) being swingable about
the axes of said shafts (27, 27) while
keeping a parallelogram defined by said
shafts (27, 27) and pivots (30, 30) located

artigen Material (5)

gekennzeichnet durch

einen Haltemechanismus mit einem Paar
von Gliedern (29, 29), die an entspre-
chenden Wellen (27, 27) festgelegt sind,
die drehbar an einem Rahmen (42) ge-
halten sind, der sich von einer Basis (9)
aus erstreckt, und mit einer Halteeinrich-
tung (24), die in Wirkungsverbindung mit

at its respective corners, 10 den unteren Enden der Glieder (29, 29)
- said synchronizing mechanism (25) com- liber Schwenkzapfen (30, 30) steht,
prising a driving mechanism for rotating wobei die Glieder (29, 29) um die Ach-
said pair of shafts (27, 27) in normal and sen der Wellen (27, 27) schwenkbar sind,
reverse directions to cause the swinging wihrend ein Parallelogramm aufrechter-
motion of said links (29, 29) such that the 15 halten wird, das von den Wellen (27, 27)
normal rotation of said shafts (27, 27) und den Schwenkzapfen (30, 30) gebildet
causes said holding means (24) to be wird, die sich an seinen jeweiligen Ecken
accelerated to move in synchronization befinden,
with the movement of said preceding wobei der Synchronisiermechanismus
film-type material (5) running at said pre- 20 (25) einen Antriebsmechanismus zum
determined speed, and Drehen des Paars von Wellen (27, 27) in
- said connecting mechanism (26) com- Normalrichtung und umgekehrte Rich-
prising a pressing means (35) operatively tung aufweist, um die Schwingbewegung
connected to the lower ends of said links der Glieder (29, 29) dahin zu bringen,
(29, 29) to cooperate with said holding 25 daB die normale Drehung der Wellen (27,
means (24) and a magnetic means (37, 27) die Halteeinrichtung (24) zu einer Be-
38) for operating said pressing means schleunigung veranlaBt, um sich in Syn-
(35) to press an adhesive material (39), chronisation mit der Bewegung des vor-
which is attached to the leading end of ausgehenden filmartigen Materials (5) zu
said synchronized new film-type material 30 bewegen, das sich mit der vorgegebenen
(16), onto said preceding film-type ma- Geschwindigkeit bewegt, und
terial (5). wobei der Verbindungsmechanismus (26)
eine Andrickeinrichtung (35) aufweist,
2. An apparatus according to Claim 1, wherein die in Wirkungsverbindung mit den unter-
said holding means (24) includes a vacuum 35 en Enden der Glieder (29, 29) steht, um
suction pad (31). mit der Halteeinrichtung (24) und einer
Magneteinrichtung (37, 38) so zusam-
3. An apparatus according to Claim 1, wherein menzuwirken, daB die Andrlickeinrich-
said holding means (24) includes an electro- tung (35) derart arbeitet, daB ein Haftma-
magnet (31). 40 terial (39), welches an dem vorderen
Ende des synchronisierten neuen filmar-
Patentanspriiche tigen Materials (16) befestigt ist, auf das
vorausgehende filmartige Material (5) ge-
1. Vorrichtung zum kontinuierlichen Zuflihren ei- drickt wird.
nes filmartigen Materials, wdhrend ein neues 45

filmartiges Material (16) mit einem vorauslau-

2. Vorrichtung nach Anspruch 1, bei welcher die

fenden Filmmaterial (5) verbunden wird, das
sich mit einer vorgegebenen Geschwindigkeit
bewegt,
- mit einem Synchronisiermechanismus 50 3.
(25) zum Synchronisieren der Bewegung
des neuen filmartigen Materials (16) mit
der Bewegung des vorauslaufenden film-
artigen Materials (5) und
- mit einem Verbindungsmechanismus (26) 55
zum Verbinden des vorderen Endes des 1.
synchronisierten neuen filmartigen Mate-
rials (16) mit dem vorauslaufenden film-

Halteeinrichtung (24) ein Vakuumsaugpolster
(31) aufweist.

Vorrichtung nach Anspruch 1, bei welcher die
Halteeinrichtung (24) einen Elekiromagneten
(31) aufweist.

Revendications
Dispositif pour fournir de maniére continue une

matiére de type pelliculaire tout en raccordant
une nouvelle matiére (16) de type pelliculaire &
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une maitiére précédente (5) de type pelliculaire 3. Dispositif selon la revendication 1, dans lequel
défilant & une vitesse prédéterminée, compre- ledit moyen de retenue (24) comporte un élec-
nant tro-aimant (31).

- un mécanisme de synchronisation (25)
pour synchroniser le mouvement de la 5
nouvelle matiére (16) de type pelliculaire
avec le défilement de la matiére précé-
dente (5) de type pelliculaire, et

- un mécanisme de raccordement (26)
pour raccorder & la matiére précédente 10
(5) de type pelliculaire I'extrémité anté-
rieure de la nouvelle matiére synchroni-
sée (16) de type pelliculaire, caractérisé
par

- un mécanisme de retenue comprenant 15
une paire de fringles de liaison (29, 29)
fixées & des arbres respectifs (27, 27)
supportés de fagon & pouvoir tourner sur
un bati (42) s'étendant depuis un socle
(9) et un moyen de retenue (24) relie 20
fonctionnellement par des pivots (30, 30)
aux extrémités inférieures desdites trin-
gles (29,29),

- lesdites tringles de liaison (29, 29) pou-
vant pivoter autour des axes desdits ar- 25
bres (27, 27) tout en conservant un paral-
lélogramme défini par lesdits arbres (27,

27) et pivots (30, 30) situés 2 ses angles
respectifs,

- ledit mécanisme de synchronisation (25) 30
comportant un mécanisme d'eniraine-
ment pour faire tourner ladite paire d'ar-
bres (27, 27) dans les sens normal et en
marche arriére pour provoquer le mouve-
ment de pivotement desdites tringles (29, 35
29) de fagon que la rotation normale
desdits arbres (27, 27) provoque une ac-
célération dudit moyen de retenue (24)
pour qu'il se déplace en synchronisme
avec le mouvement de ladite matiere 40
précédente (5) de type pelliculaire défi-
lant & ladite vitesse prédéterminée, et

- ledit mécanisme de raccordement (26)
comportant un moyen d'appui (35) relié
fonctionnellement aux extrémités infé- 45
rieures desdites tringles (29, 29) pour
coopérer avec ledit moyen de retenue
(24) et un moyen magnétique (37, 38)
pour actionner ledit moyen d'appui (35)
afin d'appliquer sur ladite matiére précé- 50
dente (5) de type pelliculaire une matiére
adhésive (39) fixée a ladite nouvelle ma-
tiere synchronisée (16) de type pelliculai-
re.

55
2. Dispositif selon la revendication 1, dans lequel
ledit moyen de retenue (24) comporte une
semelle (31) d'aspiration sous vide.
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