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ABSTRACT

A continuous f1im take~up apparatus comprises:

3 gulde feader means 20 for guiding and feeding a succegsion of
film F into a film supplier; and

a drive train 10 for driving a take-up ree)l 5 of the f1ilm
supplier to rotate, and |

the guide feeder means 20 has a guide region 22 composed of an
infeed guide 22a and & t11t guide 22b, and aiso has feed roiiers 21
for feeding the f1lm towards the f1ilm supplier, and both the tiit
guide 22b and the feed rollers 21 are actuated by the powar af a drive
unit 23.
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Continuous film take-—-up apparatus

BACKGROUND OF THE INVENTION

The present invention relates to a continuous film
take-~up apparatus for taking up a plurality of tapes of film
in succession into a film magazine.

For carrying out a procedure of printing pictures onto
a photographic film in a photographic printer at efficiency,
the feeding of the film to the printer is conducted with the
use of a film magazine in which a plurality of film tapes
spliced with one another using adhesive tapes are wound on a
reel.

For taking up the films in the film magazine, a conven-
tional method includes splicing the tapes of £ilm by hand
and manually winding the tapes onto the reel of the film
magazine,

However, such a troublesome combination of the splicing
of two films by hand and the'taking up the films in the fllm
magazine requires considerable amounts of time and labor and
the efficiency of feeding of the films will hardly be 1n-:
creased. ’

We, the inventors of the present invention, have de-
veloped and proposed a continuous £1llm take-up apparatus for
feeding a plurality of films in succession to a photographic
printer. The continuous film take-up apparatus allows the

plural films to be continuously wound on a reel as over-

lapped one after the other without splicing as compared with
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the conventional manner. In particular, the leading end of
each film is placed not over but under the trailing end of a
preceding film so that the films can in a succession be
released out from the film magazine due to the friction
between the leading and trailing ends.

The continuous film take-up apparatus however fails to
have a scheme for overlapping the films with the leading end
placed under the trailing end automatically. To do so, a
labor process is still needed. It is thus desired to have
such a scheme.

In view of the foregoing conventional method of taking
up filme in the film magazine, an object of the present
invention is to provide an improved continuous film take-up
apparatus in which a plurality of films are fed and wound 1in
a succession onto a reel of the film magazine without the
need of splicing the films thus ensuring an efficient film
take—~up action.

SUMMARY OF THE INVENTION

A continuous film take-up apparatus according to the
present invention comprises a gulde feeder means for gulding
and feeding a succession of films into a film supplier, and
a drive train for driving a take-up reel of the film suppli-
er to rotate, in which the guide feeder means moves towards
the film supplier to place the leading end of a current film
under a film hold-down plate of the reel or the tralling end
of a preceding film wound on the reel and moves from the

same while lifting up the trailing end of the current film
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from the reel.

Preferably, the guide feeder means has a guide region
thereof arranged tiltable so that when the guide region
conducts a tilting action, its front end comes close to and
depart from the film supplier.

The guide feeder means may also has feed rollers for
feeding the film towards the film supplier and a drive unit
for rotating the feed rollers and may be arranged 1in a
compact construction where the tiltable guide region 1s
actuated by the power of the drive unit transmitted through
a common drive shaft to the feed roller.

More preferably, the guide feeder means advances the
current f£ilm until its leading end comes under the fillm

hold-down plate or the trailing end of the preceding film

with some looseness.

In action, the continuous film take-up apparatus of the
present invention allows a succession of films to be contin-
uously taken up in the £ilm supplier or film magazine.

According to the above first inventive feature, the
gulde feeder means moves towards the film supplier to place
the leading end of a current film under the film hold-down
plate of the reel or the trailing end of a preceding film
wound on the reel and moves from the same while lifting up
the tralling end of the current film from the reel.

According to the second inventive feature, the tiltable
guide region of the guide feeder means moves to and from the

film supplier thus allowing the leading end of the current
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film to be placed under the trailing end of the preceding
film on the reel. In both the features, as the films are
continuously fed by the drive unit, their leading and trail-
ing ends are overlapped one after another on the reel.

According to the third inventive feature, the single
drive unit actuates the feed rollers and the tiltable guide
region of the guide feeder means thus contributing to the
compact size of the continuous film take—up apparatus.

According to the fourth inventive feature, the guide
feeder means drives each film to be loosened at the leading
end for ease of taking up and thus be wound on the reel with
certainty.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view of the entire arrangement of
a continuous film take-up apparatus showing one embodiment
of the present invention;

Fig. 2 1s a plan view qf the same;

Fig. 3 is a cross sectional view taken along the line

III-1III of Fig. 2;

Figs. 4, 5, and 6 are explanatory views of the action

of the same; and

Fig, 7 is a schematic view showing the taking up of a

film in a film magazine.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

One preferred embodiment of the present invention will

be described referring to the accompanying drawings.

Fig. 2 is a schematic view of the entire arrangement of
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a continuous film take—up apparatus 1 according to the
embodiment. In fact, the entire arrangement of the continu-
ous £ilm take—up apparatus 1 is installed in an outer casing
which 1s not shown for ease of the description. The contin-
uous film take-~up apparatus 1 allows a film magazine (film
supplier) 2 to be loaded and unloaded for take-up of films.
The film magazine 2 is not limited to the shape shown but
may be available in any appropriate shape.
The film magazine 2 comprises a magazine casing 3, a

cover 4, a magazine reel 5 on which a tape of film F 1is

wound, and a film hold-down 6, the latter two being con-

tained in the magazine casing 3. The film magazine 2 is

loaded from the left side to the C-shaped space of an inner
casing la of the continuous film také-up apparatus 1l as
shown in Fig. 1. For detachably securing the film magazine
2, a pin 3a mounted to the front end of the magazine casing

3 is coupled to a receptacle lb provided on the innermost
slde wall of the C-shaped.space of the inner casing la.
There are also shown a film hold-down plate 7, a reel gear 8
mounted on one side of the film casing 3, a reel detector 9,
and a magazine sensor switch 3X.

The continuous film take-up apparatus 1 comprises a
drive train 10 for rotating the magazine reel 5 in the film
magazine 2 and a guide feeder means 20 for guiding and
feeding the film into the film magazine 2. The drive tralns

10 transmits the power from a take-up drive motor 1l via a

belt 12 to a drive gear 13. As the drive gear 13 rotates
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the reel gear 8, the magazine reel 5 takes up the film F.
The guide feeder means 20 comprises a pair of feed
rollers 21,21 for feeding the film F and a guide 22 for
guiding the film F. The feed rollers 21,21 are driven for
rotation through a roller shaft 24 by a motor 23. The lower
one of the feed rollers 21 is connected by a one-way clutch
24a to the roller shaft 24 for rotation in the arrow direc-
tion shown in Fig. 1. The guide 22 comprises an infeed

guide 22
a and a tilt guide 22b. The tilt guide 22b is

ar
23J.:anged tiltable by means of a partial power of the motor
The infeed guide 22a is fixedly mounted to the inner
casing la. A substantially C-shaped guide bracket 25 1is
pivotably mounted at both sides to the roller shaft 24 which
extends crosswisely through the two side plates of the inner
| casing la (as best shown in Fig. 2). The two sides of the
| guide bracket 25 are formed of a truncated triangle and on
upper regions of which the upper feed roller 21 and the tilﬁ
guide 22b are mounted. The tilt guide 22b is pivoted on a
support pin 26 so that it remains 1in horizontal (Fig., 1) as
supported at the point P of the guide bracket 25 and 1s
tilted down (or rotate) when the guide bracket 25 turns
counter-clockwisely about the shaft 24.
The tilt guide 22b comprises a guide frame 22ba foOr
guiding the film F and a guide box 22bz placed over the
guide frame 22ba, as shown in Fig. 3. A film hold-down 27

ls pr
provided in the guide frame 22ba. for projecting and
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retracting from the front end of the same while being

slightly movable up and down..

The film hold-down 27 is pivotably joined by a pin to a
gulde block 27b which is slidably mounted on two guide rods
27a extending throughout the guide box 22bz2. The guide
block 27b is tensioned by ropes 27d so that it can resist
against the vyielding force of two springs 27c¢c, as shown in
Fig. 3. Also, a guide roller 28 is mounted to the front end
of the guide frame 22ba..

When the tilt guide 22b is tilted with its front end
(or left end Iin Figs. 1 and 3) moving downward, the ropes
27d lose their tension and allow the springs 27c to expand.
As the result, the film hold-down 27 is pressed forward to
project from the guide box 22bz=. The infeed guide 22a has a
film inlet 29 provided in the upstream end thereof and a
photoelectric sensor PHa mounted to the downstream end
thereof for detecting the leading and trailing end of the
film F transferred through the film inlet 29,

As shown in Fig. 2, a detect disk 30 is disposed beside
the lower feed roller 21 for detecting the rotation of the
same and has a small roll 31 mounted to the outer side
thereof. In relation to the roll 31, an arm 32 is pivotably
mounted by a pivot pin to the inner casing la. As the
detect disk 30 on the feed roller 21 rotates, the small roll
3l 18 turned counter~clockwisely to come into contact with
the arcuate distal end of the arm 32 and lift up the arm 32.

A toothed arc 33 equivalent to 1/8 of a round gear is



4
[

21335421

fixedly mounted to the outer side of the arm 32. Also, a
gear 34 arranged in mesh with the toothed arc 33 is fixedly
mounted to the guide bracket 25 for rotation relative to the
roller shaft 24. In actlion, when the arm 32' is turned
upward by the lifting movement of the small roll 31, the
gear 34 rotates to tilt the guide bracket 25. The guide
bracket 25 remains urged by a return spring 35 disposed
vertically to hold in its horizontal position. In addition,
a stopper 36 is mounted to the inner casing la on which the
guide bracket 25 in its horizontal position is seated as
being urged downwardly by the spring 35.

The detect disk 30 has an aperture provided in the
flange portion thereof for allowing a photoelectric sensor
PHz to detect an angular position thereof.

The operation of taking up a tape of film in the film
magazine with the continuous film take-up apparatus 1 will
now be explained. | :

First, the film F is fed through the film inlet 29 into
the apparatus (until it reaches between the two feed rollers
2L,21). Upon the leading end of the film F detected by the
photoelectric sensor PHi, the motor 23 starts rotating. The
rotation of the motor 23 is transmitted via the belt 23a to
the roller shaft 24 which in turn rotates the detect disk 30
and the feed rollers 21, 21. The sinall roll 31 on the
detect disgk 30 is then moved from its original position
shown in Fig. 1 in the counter-clockwise direction about the

roller shaft 24 to the arm 32. As the roll 31 runs further,
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the arm 32 is lifted up as turns about its pivot pin.

Then, the toothed arc 33 coupled to the arm 32 moves
upward and rotates the gear 34. The quide bracket 25 linked
to the gear 34 is thus turned (or tilted down) about the
roller shaft 24 until it comes to the position shown in
Fig. 4 (which can be preset by determining the number of
actuating pulses for the motor 23). While the tilt guide
22b stays in horizontal before tilting down, the film F is
advanced to about 15 mm from the front end of the tilt gquide
22b. As the guide roller 28 reaches the magazine reel 5,
the £film F comes to the front end of the tilt guide 22b.
(This feeding action can be determined by the diameter of
angular position of the upper feed roller 21.) As the feed
rollers 21, 21 are further rotated, the film F passes under
the film hold-down 7 and reaches the magazine reel 5 with
some loose, as shown in Fig. 4.

When the tilt guide 22b is tilted down, the film hold-
down 27 moves out from the guide box 22bz of the tilt guide
22b to hold the leading end of the film F allowing no curl-
ing of the f£ilm.

The £ilm hold~down 27 is pivotably mounted by the pin
to the block 27b. As the tilt gulide 22b tilts down, the
block 27b tensioned with the ropes 274 are pressed forward
by the 'yielding force of the springs 27c¢ to move out from
the gulde box 22baz.

When the tilt guide 22b stops tilting, the take-up

drive motor 1l starts rotating to transmit the rotating
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power through the belt 12 to the drive gear 13. The drive
gear 13 rotates the magazine gear 8 and the magazine reel 5,

When the trailing end of the film F is detected by the
photoelectric sensor PHi, the take-up drive motor 11 stops
after performing a final feed and ceases the winding action.
The motor 23 starts and drives the small roll 31 to its
original angular position (Fig. 1) and simultaneously, the
tilt guide 22b and the guide bracket 25 are returned back by
the action of the return spring 35 (until the guide bracket

25 are seated on the stopper 36 and the tilt guide 22b stays

in horizontal).

By then, the trailing end of the film F has been passed
away from the tilt guide 22b but stays at the guide roller
28 as shown in Fig. 5.

Accordingly, when a succeeding film 1s fed to the
continuous film take-up apparatus, it comes to under the
preceding film F as shown. in Fig. 6 due to the initial
action of the apparatus. The take-up action can then be
commenced by starting the take-up drive motor 11.

Ag a plurality of the films are wound on the magazine
reel 5, the guide roller 28 of the front end of the tilt
guide 22b touches the film roll at a higher location thus
allowing the tilt guide 22b to move a less distance about
the pin 26.

For resetting the magazine reel 5 and the tilt gquide
22b, the take-~up drive motor 1l and the film feed motor 23

are started by pressing a standby switch (not shown) mounted
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on the outer casing. Then, through detecting the aperture
in the magazine gear 8 with the reel detector 9, the film
hold-down plate 7 is placed at its initial position as shown
in Fig. 2. Similarly, upon the photoelectric sensor PH=
detecting the aperture in the detect disc 30, the small roll
31 is halted at its original position.

When the film magazine 2 (film supplier) is fully
loaded with the films, it is unloaded from the continuous
film take~up apparatus and may be set to the film feeder
inlet of a photographic printer for feeding of the films
without loss of time.

The plurality of the films are stored in the film
magazine 2, as shown in Fig. 7, with the leading end of each
film being overlapped with and more particularly, placed
under the tralling end of a preceding film. As the result,
the leading end of every film can be released out from the
film magazine 2 as is driven by the friction with the trail-
ing end of the preceding film. Hence, such a troublesome
film splicing action required in the prior art will be
eliminated.

It 18 understood that the present invention is not
limited to the guide feeder means of the embodiment where
the leading end of a film 1is placed under the trailing end
of a preceding film with the tilt guide 22b being tilted
down about the pivot pin towards the film magazine 2 but any
other appropriate method may be utilized in the guide feeder

means.
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For example ‘ S
| ple, a linear guide in the guide feeder mean
S provided in a til v

ilted form for '
moving to and f ]

i rom the film
nlet of the 1 zine 2 that its front end when
l1 film magazine so that its ont end wl

moving away fro |
Y m the film magazine 2 can draw back in th
n e

upper rear
direction to 1lift up the traili
taken-up film. e
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CA 02135421 2000-01-14

WHAT IS CLAIMED IS:

1. A continuous film take-up apparatus comprising;:

a guide feeder means for guiding and feeding a succession of films, each of said
films having a trailing end and a leading end, into a film s‘upplier;

a driving train for rotating a take-up reel of the film supplier; and

whereln a guide part of the guide feeder means moves towards the film supplier
to place the leading end of a current film under a film hold down plate of the reel if
no preceding film 1s present, and under the trailing end of a preceding film wound on
the reel if a preceding film is present, and then the guide part of the guide feeder

means moves away from the film supplier while lifting the trailing end of the current

film away from the reel.

2. A continuous film take-up apparatus of claim 1, wherein
the guide feeder means has a guide section, the guide part constituting a front end
of the guide section, and the guide section is such that when the guide section
conducts a tilting action, the guide part moves close to or away from the film

supplier.

3. A continuous film take-up apparatus of claim 2, wherein
the gmide feeder means has feed rollers for feeding the film towards the film
supplier and a drive unit for rotating the feeder rollers, and the tiltable guide section is

actuated by the drive unit through a common drive shaft to the feed roller.

4. A continuous film take-up apparatus of claim 1, wherein

the guide feeder means advances the current film until the leading end of the
current film comes under the film hold-down plate if no preceding film is present, and

under the trailing end of the preceding film if a preceding film is present.
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