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conventional folding mechanism are mechanically coupled with the drive
source via the mechanism This invention relates to a wrapping machine
such as the crank link, the drive source must be for wrapping items in
stretchable film.            operated by hand to move the operating
elements Many years have passed since the introduction   5   when such
jamming occurs In order to permit re- of practical wrapping machines
wherein containers  moval of the Items that have been turned over or or
trays made of resin materials such as foamed   that have becomed jammed in
the machine. These styrene are supplied with various articles and then
operating elements must then be returned to their wrapped individually in
transparent stretchable film.  original positions following removal of the
items, During this period a variety of wrapping machines  10  after which
the machine is restarted. Thus, restor- have been proposed and improved
upon.             ing the machine to operation is a difficult and time-
Wrapping machines for wrapping articles in     consuming task. stretchable
film  on a tray-by-tray  basis are        Since the left and right folding
plates and the equipped with various means for avoiding a waste-  front
folding plate are mechanically connected, the ful wrapping operation while
at the same tire im-   15  timing at which each folding plate is started
cannot proving the appearance of the wrapped-package. In  be adjusted
independently of the others. By way of particular, to obtain a wrapped
package having an  example, assume that the tray which receives the
attractive appearance, means of paramount impor-   articles to be wrapped
is comparatively small. In tance are a film folding mechanism for folding
the  such case, the opening formed by the folding stretchable film under
the tray bearing the Items to  20  plates will be too large in comparison
with the size be packaged, a control mechanism for adjustably   of the
tray, with the result that opposing edges of controlling the timing at
which various operating  the film cannot be folded under the tray In
reliable units constituting the wrapping machine are ac-   fashion even
though the left and right folding plates tuated, and a film tension
adjusting mechanism for  are actuated. The results will be the same even if
adjusting the tension of the stretchable film   25  the film is cut to a
small length. stretched over the items on the tray.                 The
conventional control mechanism for con- Almost all of the conventional film
folding   trolling the operation timing of the elements con- mechanisms for
folding the stretchable film under  stituting the wrapping machine relies
upon me- the trays include such elements as left and right  chanical means
composed mainly of a combination folding plates and a front folding plate.
These ele-  30  of various cams. In addition, analog-type means ments are
mechanically coupled with a source of    such as a volume resistor are used
to set the cut drive via a mechanism such as a crank link and are  length
of film and well as the operation timing of adapted to be actuated by power
transmitted from  the left, right and front folding plates. the drive
source. EP-A-0092760 discloses a wrap-      The method of adjusting the
operation timing of ping machine for wrapping an article in a film, and
35  the various wrapping machine elements by relying which includes means
for wrapping the article in  upon the cam mechanism involves difficulties
in contact with a cut, extended length of film which Is  terms of on-site
assembly, adjustment and main- folded around the articles.
tenance. These operations cannot be performed Another example of such a
wrapping machine     well unless done by one having special skills. An- is
disclosed in the specification of Japanese Patent  40  other disadvantage
is that since the wrapping ma- Application JP-A-58-160230. The disclosed
wrap-    chines manufactured cannot provide a uniform me- ping machine
Includes left and right folding plates  chanical timing from one machine to
another owing which perform arcuate motion, each folding plate  to the
machining precision of the component parts being provided with a guide
groove, and a front   and errors in assembly, mechanical adjustments
folding plate having rollers arranged in the guide   46  must be made on
all such occasions. The result is grooves so that the front folding plate
operates in  a decline in operation efficiency. Problems are also tandem
with the left and right folding plates.     encountered in the analog means
such as the The above-described prior-art folding mecha-   volume resistor
for setting the cut length of the film nism has a number of drawbacks.
Specifically,     and the operation timing of the folding plates. Spe-
since the stretchable film covering the items on a   so  cifically, not
only is it difficult to make the adjust- tray is folded under the tray by
being squeezed    ments when the wrapping machine is assembled, and pressed
by the left and right folding plates and  but a difficult readjustment Is
necessary whenever the rollers of the front folding plate, the film devel-
the machine becomes maladjusted. ops a large number of creases and wrinkles
that       The conventional means for adjusting the ten- detract from the
appearance of the final package.  55  sion of the stretchable film
convering the articles in Moreover, there are cases where the Items being
the tray includes a clamping mechanism and a wrapped become jammed In the
folding mecha-        lifting mechanism. When the stretchable film cut to
nism. Since the various operating elements of the  predetermined dimensions
is extended over sub- 2   
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stantially the center of the wrapping machine, the     The film folding
mechanism includes left and edges of the stretchable film are held fast by
the  right folding plate arranged to oppose each other at clamping
mechanism  and the articles to be         right angles to the direction of
article conveyance wrapped are raised into stretching engagement
above the extended stretchable film for folding with the stretchable film
by the lifting mechanism,   s   opposed left and right edges of the
stretchable film whereby the stretchable film covering the articles is
udder the article, a front folding plate arranged at a stretched and
brought into intimate contact with the  position at right angles to the
left and right folding articles. When the edges of the stretchable film are
plates for folding the front edge of the stretchable subsequently folded
under the tray by the folding  film under the article, a rear folding
roller arranged mechanism, the clamping mechanism is actuated   io  at a
position at right angles to the left and right at a predetermined timing to
release its hold on the  folding plates and opposing the front folding
plate edges of the stretchable film. This leaves the     for folding the
rear edge of the stretchable film stretchable film of the package in the
stretched   under the article, the left, right and front folding state.
However, since the stretched state of the film  plates and the rear folding
roller forming a gen- wrapping the package is influenced by the dimen-   15
erally rectangular opening, first sliding means for sions of the film as
well as such dimensions as the  moving the left and right folding plates
toward and length, width and height of the articles to be      away from
the center of the opening after the wrapped, the final wrapped packages
produced by     article is raised into contact with the stretchable the
wrapping machine using the conventional ten-   film, second sliding means
for moving the front sion adjusting method lack a uniform appearance   20
folding plate toward and away from the rear folding due to the size of the
articles wrapped.           roller, and control means for independently
driving The present Invention has been devised in       the left and right
folding plates and the front folding view of the foregoing circumstances,
and its object  plate. is to provide an easily adjustable and operable
the control mechanism comprises timing sig- wrapping machine capable of
providing attractively 25  nal generating means for generating a timing
signal wrapped packages irrespective of the size of the   in synchronism
with rotation of a main power sec- items wrapped and without waste.
tion driving the wrapping machine, basic timing According to the present
invention we provide   data memory means for storing basic operating. a
wrapping machine for wrapping an article In a     times, which are
necessary for operating time ad- film delivered by a film delivery section
and cut to  30  justment, of various operating elements of the a
predetermined length, comprising film feeding     wrapping machine, each of
the basic operating means for feeding the cut film and extending said
times being stored as a counted value indicative of cut film at a
predetermined position of the wrap-   the number of timing signals
generated, manipulat- ping machine; infeed means for feeding in an arti-
able control means for adjustment provided for cle to be wrapped; lifting
means for lifting the   35  corresponding operating elements for adjusting
the article fed In by said infeed means into engaging   operating time of
these operating elements. operat- contact with the extended film so that
the article  ing time data memory means for storing data indi- may be
wrapped in the film; discharging means for   cative of the operating time
of each operating ele- discharging a wrapped article from the wrapping
ment, and control means for determining operating machine; left and right
folding plates disposed   40  time data for each of the operating elements
on the above the extended film at positions having left-   basis of data
from the basic timing data memory right symmetry with respect to the
article feed-in  means and data from the manipulatable control direction
for underfolding left and right edge por-  means, storing the operating
time data in the op- tions of the film covering the article from above; a
erating time data memory means, counting the rear folding member disposed
at a position per-  45  timing signals from the timing signal generating
pendicular to said left and right folding plates for  means, and, when the
value of the count and the underfolding rear edge portions of the film;
operating time data for a particular one of the characterised in that a
front folding plate is  operating elements stored in the operating time
disposed at a postion perpendicular to the left and  data memory means
attain a predetermined rela- right folding plates and said left, right and
front  50  tionship, actuating the particular operating element. folding
plates and said rear folding member define     The film tension adjusting
mechanism includes a generally rectangular opening; and by first sliding
left, right and central clamping mechanisms for means for moving said left
and right folding plates  clamping the stretchable film at left, right and
cen- toward the center of the opening; second sliding  tral portions in the
width direction thereof. When means for moving said front folding plate
toward  55  the stretchable film covering the article from above said rear
folding member; and drive means for       is folded under the article, a
time difference be- driving each of said folding plates, at least two of
tween the time at which the left and right folding said drive means being
independent of each other.   plates start operating and the time at which
the left 3  
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mechanisms release  the       the relation between the timing signal and
the stretchable film is adjusted on the basis of the    direction signal;
width of the article or the cut length of the stretcha-  Fig. 26 is a view
showing the construction of a ble film. The film tension adjusting
mechanism also  direction sensing circuit; adjusts, based on the dimensions
of the article to   5  Fig. 27 is a waveform diagram showing the be
wrapped, a time difference between the time at   relation between the
timing signal and the direction which the front folding plate starts
operating and a  detection signal with rotation of a motor; time at which
the central clamping mechanism           Fig. 28 is a block diagram
illustrating the sys- releases the stretchable film.
tern configuration of an overload detection circuit; Other advantages of
the present invention will  to  Fig. 29 is a mechanical chart showing the
be apparent from the following description taken in  operation timing of a
front folding plate; conjunction with the accompanying drawings, in
Fig. 30 is a view showing an example of which like reference characters
designate the same  switches for adjusting the operation timing of the or
similar parts throughout the figures thereof.    front folding plate; 15
Figs. 31(A), 31 (B) are views schematically illustrating a basic timing
storage area of a ROM In the drawings:
and an operation timing register of a RAM, respec- tively; Figs. 1 to 3 are
views illustrating the overall     Fig. 32 is a flowchart illustrating a
processing structure of a wrapping machine according to the   20  sequence
for control of the front folding plate; present invention, in which Fig. 1
is a plan view,     Fig. 33 is a view schematically showing a basic Fig. 2
is a longitudinal sectional front view (as seen  timing storage area of the
ROM storing the timing from the direction of the arrow A In Fig. 1), and
Fig.  at which left and right side clamping mechanisms 3 is a longitudinal
sectional side view (as seen from  are released; the direction of the arrow
B in Fig. 1);       25      Fig. 34 shows an example of a switch operated
Figs. 4 and 5 are views illustrating the structure  by the manufacturer for
adjusting release timing; of a film feeding mechanism included in the wrap-
Fig. 35 shows an example of a switch operated ping machine of the present
invention;              by the user for adjusting release timing; Figs. 6
and 7 are views Illustrating the structure  Fig. 36 is a view schematically
showing an of a film clamping mechanism, in which Fig. 6 is a   30
operation timing register and a basic timing register sectional view
showing a gripper portion and Fig. 7  of the RAM; is a partial side view
showing the relation between    Fig. 37 is a view showing the basic timing
a movable guide member and gripper;                 storage area of the ROM
as well as the relationship Fig. 8 is a sectional view taken along line
A-A'  between an adjustment switch and the operation of Fig. 4;
35  timing register of the RAM; Fig. 9 is an enlarged plan view showing the
Figs. 38(A), 38(B) are views schematically vicinity of a sprocket of a
chain conveyor;         showing an adjustment switch and a timing register
Fig. 10 is an enlarged side view of the same;   of the RAM; Fig. 11 is a
front view of the same;                Fig. 39 is a view schematically
showing the Fig. 12 is a systematic view illustrating the   40  operation
timing register of the RAM; drive system of the wrapping machine according
to      Fig. 40 is a plan view showing the external the present invention;
appearance of a control and display panel of the Figs. 13(A), (B) to Figs.
21(A), (B) are sche-  wrapping machine of the present invention; matic
views illustrating an operating sequence for     Fig. 41 is a view showing
the general arrange- wrapping an article by means of the wrapping   45
ment of sensors for sensing the size of an article to machine of the
present invention;                   be wrapped; Fig. 22 is a block diagram
illustrating the sys-    Fig. 42 is a table depicting the relationship tern
configuration of a control apparatus included in  between a number of
actuated sensors and sub- the wrapping machine;
divisions a to e indicative of the size of an article to Fig. 23 is a plan
view illustrating a slitted disk   5o  be wrapped; for generating a timing
signal, direction detection    Fig. 43 is a table showing the relationship
signal and zero detection signal for controlling the  between the article
size subdivisions a through e operation of various elements of the wrapping
ma-   and timings TCa, TCb, TCc, TCd at which left and chine;
right clamping mechanisms are released, a central Fig. 24 is a block
diagram illustrating the sys-  55  clamping mechanism is released, a film
is cut and tem configuration of a timing signal detector for   a chain
conveyor is halted, respectively; detecting the timing signal;
Figs. 44(A), 44(B), 44(C) and 44(D) are Fig. 25 shows waveform diagrams
illustrating    flowcharts illustrating a control processing se- 4 



7                 EP 0 174 161 B1                       8 quence executed
by the control apparatus of the       Fig. 62 is a plan view illustrating
another em- wrapping machine of the present invention;        bodiment of
the control and display panel; Figs. 45(A), 45(B), 45(C) and 45(D) are
views      Fig. 63 is a view showing various trays; schematically
illustrating the operation of a folding  Fig. 64 is a table showing the
relationship mechanism included in the wrapping machine or   5   among a
film length selection switch, tray type the present invention;
changeover switch and film cut length subdivisions; Fig. 46 is a mechanical
chart illustrating the     Fig. 65 is a table showing the relationship
operation timing of various elements of the wrap-  among a film cut length
selection switch, a film ping machine;
tension adjustment switch, a tray type changeover Fig. 47 is a view showing
a planar arrangement  io  switch and timings at which a central front
clamp- of sensors constituting a sensing unit for sensing  ing mechanism
and left and right clamping mecha- the size of an article to be wrapped;
nisms are released; Fig. 48 is a view showing the side arrangement     Fig.
66 is a table showing the relationship of height sensors;
between a cut length of film and the operation Fig. 49 is a view showing
the structure of a   15  timings of left and right folding plates; width
sensor;                                         Fig. 67 is a mechanical
chart showing the Fig. 50 Is a table showing the relationship    operation
timing of various elements of the wrap- between a height sensor and article
height subdivi-  ping machine of the present invention; sions;
Figs. 68(A), 68(B) are views schematically illus- Fig. 51 is a table
showing the relationship  20  trating steps for folding a stretchable film
on a among a width sensor, height sensor and film cut-  large-size tray
with the folding mechanism of the length subdivisions a through e;
present embodiment; and Fig. 52 Is a table showing the relation between
Fig. 69(A), 69(B) are views schematically illus- a length sensor and length
subdivisions;          trating steps for folding a stretchable film on a
Fig. 53 is a view showing the relationship be-  25  small-size tray. tween
film cut length Ft for a case where the         Referring first to Figs. 1
through 3 illustrating height Z of the article to be wrapped is equal to L
the overall structure of the present invention, there (i.e., Z=L) and
timing subdivisions indicating tim-  is shown a wrapping machine comprising
an infeed ings TCa, TCc, TCd at which left and right clamp-  conveyance
mechanism 1 for feeding in articles to ing mechanisms are released, a chain
conveyor is  3o  be wrapped, a film feeding mechanism 2 for un- stopped and
the film is cut, respectively;        reeling and feeding a stretchable
film, an elevator Fig. 54 is a view showing the relationship be-  mechanism
3 for raising an article to be wrapped, tween tray length TY[err] for the
case where Z = L and  which has been fed in by the infeed conveyance timing
TCb at which a central front clamping      mechanism 1, Into stretching
engagement with a mechanism is released;                        35  length
of the stretchable film delivered by the film Fig. 55 is a view showing the
relationship be-  feeding mechanism 2, a folding mechanism 4 for tween film
cut length Ft for a case where the     folding the opposing left and right
edges as well as height Z of the article to be wrapped is equal to H  the
front and rear edges of a cut length of the (i.e., Z=H) and timings TCa,
TGc, TCd at which    stretchable film, which covers the article to be the
left and right clamping mechanisms are re-  40  wrapped, under the tray
carrying the article, and an leased, the chain conveyor is stopped and the
film  outfeed conveyance mechanism 5 for feeding out is cut, respectively:
the article which has been wrapped by having the Fig. 56 is a view showing
the relationship be-  stretchable film folded thereunder by the folding
tween tray length TYt for the case where Z = H    mechanism 4. and timing
TCb at which the central front clamping   45  The foregoing mechanisms will
now be de- mechanism is released;                            scribed in
detail. For the sake of the description, Fig. 57 is a view schematically
showing various  the left and right sides of Fig. 1 shall be referred to
data storage areas of the ROM for storing a control  as the front side and
rear sides of the wrapping program, timing table and basic timing;
machine, respectively, and the upper and lower Fig. 58 is a view
schematically showing various   so  sides of Fig. 1 shall be referred to as
the left and registers of the RAM;                             right sides
of the wrapping machine, respectively. Fig. 59 is a view schematically
showing the    Therefore, the left, right, front and rear edges of a
folding mechanism;                                cut length of stretchable
film mentioned herein- Figs. 60(A), 60(B), 60(C) are views showing the
below will correspond to the left, right, front and relation between small,
slender and large trays,  55  rear sides of the wrapping machine as defined
respectively, and left and right folding plates;  above. Fig. 61 is a view
schematically illustrating an-  The wrapping machine has a machine frame
other embodiment of the folding mechanism;         10 the front side of
which is provided with a gen- 
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centrally located infeed opening 11 having an  small slats 17-3a each of
which is urged into an infeed frame 12 in which a pusher conveyor 13 is
upstanding attitude at all times by biasing means, arranged. The pusher
conveyor 13 includes a pair    not shown, but which are forcibly reclined
to the of endless chains 13a (see also Fig. 12) provided   right in Fig. 1
by a force applied from the left In the with two pushers 13b at
predetermined locations,   5   same Figure. The slats 17-1, 17-2 located on
the and two sprockets 13c, 13c engaging with the        upper side of the
central slat 17-3 as seen in Fig. 1 respective endless chains 13a, 13a for
driving the  are forcibly reclined downwardly in Fig. 1 by a pusher
conveyor 13, the arrangement being such      force applied from above in
the same Figure. The that a single article to be wrapped is fed every half
slats 17-4, 17-5 located on the lower side of the revolution of the endless
chains. A weigher 14 is  to  central slat 17-3 as seen in Fig. 1 are
forcibly arranged on. the front side of the pusher conveyor  reclined
upwardly in Fig. 1 by a force applied from 13 for measuring the weight of
the article fed In by  below in the same Figure. Such an arrangement the
conveyor. Arranged downstream of the pusher     enables a stretchable film
to be folded smoothly conveyor 13 is a belt conveyor 15 for carrying the
under an article by the folding mechanism 4 In a article fed in by the
pusher conveyor 13 to an   15  manner set forth below. elevator bed 17 of
the elevator mechanism 3. The       As shown In Figs. 1 and 2, a
positioning plate belt conveyor 15, which comprises freely rotatably  20
for positioning an article to be wrapped is pro- rollers 15a, 15b and six
round rubber belts 15c     vided in back of the elevator bed 17. The plate
20 stretched between the rollers 15a, 15b, Is driven   serves to position
the article, which has been con- rotatably by power from a motor 16. The
pusher  20  veyed into place by the belt conveyor 15, by conveyor 13, belt
conveyor 15 and the elements      contacting the rear edge of the article.
associated therewith construct the Infeed convey-      As shown In Fig. 3,
the feed mechanism 2 for ance mechanism 1.
unreeling and feeding the stretchable film is adapt- The elevator mechanism
3 comprises the ele-     ed to unreel a continuous web of stretchable film
vator bed 17, a mount 18 for attaching the elevator  25  from stretchable
film supply rolls 34, 34' provided bed 17, and a pair of frames 19, 19
supporting the  on the right side of the wrapping machine, and to mount 18,
and is adapted to be moved up and         feed the film by gripping It at
the longitudinal side down at a predetermined timing via a reduction
edges thereof. The stretchable film supply rolls 34, gear mechanism 81 in
response to rotation of the    34', on which there are wound continuous
webs of motor 16. The timing for the vertical motion per-  30  stretchable
films of different width, are supported formed by elevator mechanism 3 is
set by the        by pairs of support rollers 36, 36' and 37, 37', shape of
a cam in a cam mechanism, described        respectively, with the supply
roll 34 or 34' being below, which acts In a mechanism for transmitting
selected for use depending upon the size of the power from the motor 16 to
the mount 18.            article to be wrapped. The upper stretchable film
The elevator bed 17 raises the article to be   35  supply roll 34 Is shown
to be in use In the example wrapped, which has been fed in by the pusher
of Fig. 3. conveyor 13 and belt conveyor 15, up to the posi-      The
continuous web of stretchable film un- tion of the folding mechanism 4. To
accomplish      reeled from the stretchable film supply roll 34 is this,
the position occupied by the vertically travel-  drawn out via the right
support roller 36', intro- ling elevator bed 17 when the bed is at the
lower-  40  duced through a delivery roller 38 and fed by being most end of
is stroke is set to be substantially level  embraced at its longitudinally
extending side edges with the conveying surface of the belt conveyor 15.
between upper delivery belts 39, 39' and lower The position occupied by the
elevator bed 17 at     delivery belts 40, 40'. The stretchable film em- the
uppermost end of Its stroke Is set to lie sub-  braced by the upper and
lower delivery belts 39, stantially in the same plane as left, right and
front  45  39'; 40, 40' is delivered up to the forward ends of folding
plates 21, 22, 23, respectively, which are  these belts by the circulation
thereof. The stretcha- described below and which constitute the afore-
ble film Is subsequently embraced at its longitudi- mentioned folding
mechanism 4.                      nally extending edge portions between
grippers 41, As shown in Figs. 1 through 3, the elevator bed  41' of
respective chain conveyors 57, 57', de- 17 is composed of blade-shaped
slats 17-1 through   so  scribed below, and round rubber belts 42, 42' so
17-5, and the mount 18 is composed of individual    that a predetermined
length of the film necessary slats separated from one another to correspond
to  for wrapping the article may be delivered thereby. the slats 17-1
through 17-5 of the elevator bed.    At this time the chain conveyors 57,
57' are run at Thus, the arrangement Is such that the elevator     a speed
greater than that at which the delivery bed 17 and mount 18 will not strike
the rubber  55  belts 39, 39', 40, 40' are run, in order to prestretch
belts 15c of belt conveyor 15 when the elevator    the film by tensioning
it in the longitudinal direc- bed 17 is moved up and down. The central slat
17-   tion. When  the predetermined  length of the 



3 of the elevator bed 17 is split into a plurality of  stretchable film has
thus been delivered, a cutter    11                       EP 0 174 161 B1
12 43 is raised by a cutter drive unit 44 to sever the  sprockets 61, 61'.
film from the continuous web thereof. The cut        As shown In Fig. 6,
the round rubber belt 42, length of stretchable film is thereafter fed to a
which is an endless belt having a circular cross predetermined position
overlying the elevator bed.  section, is disposed to lie on the outer
periphery of 17, namely until the center of the cut length of film    5
the chain 57a. A plurality of the grippers 41, which coincides with the
center of the elevator bed 17.  are spaced apart from one another by a
prescribed The feed of the cut length of film is then halted.  distance,
are mounted for pivotal motion externally The left and right folding plates
21, 22, the  of the chain 57a about respective shafts 41a. The front
folding plate 23 and a rear folding roller 24  distal end portion of each
gripper 41 Is formed to define an opening 25. As shown In Figs. 1 through
10  include a semicircular recess 41b shaped to fit 3, the gripper groups
41, 41' and the rubber belts  over the round rubber belt 42. A support
plate 62 is 42, 42' are arranged to lie between the opening 25  attached to
the upper portion of the mounting base and the lower end of the stroke of
the elevator bed  plate 60 by a screw 63 and extends over a pre- 17 and,
when the wrapping machine is viewed from  scribed region of the mounting
plate. The support above, to flank the opening 25 on either side.  is
plate 62 Is formed to include a projection 62a as an Reference will now be
had to Figs. 4 and 5 to  integral part thereof fitted into the central
recess of describe the film feeding mechanism  2 in still  the chain 57a
for guiding the same, and an projec- greater detail. A pair of adjust
screws 45, 46 are  tion 62b as an integral part thereof which mates
rotatably provided In opposing relation at pre-   with an engagement flange
64a formed on a mem- scribed positions of the machine frame 10 and   20
bar 64 to which the gripper 41 is attached, thus have respective hypoid
gears 47, 48 secured there-  guiding the member 64. to at their rear end
portions. Arranged along the    Left, central and right movable guide
members rear face of the machine frame 10 is a rotary shaft  65, 66, 67 are
provided at predetermined positions 49 to which are secured at prescribed
positions a  outboard of the chain conveyor 57 in close proxim- pair of
hypoid gears 50, 51 meshing with the   25  ity thereto, and left, central
and right movable respective hypold gears 47, 48.                   guide
members 65', 66', 67' are provided at pre- A handle 52 Is attached to
right-hand end por-  determined positions outboard of the chain con- tion
of the rotary shaft 49 so as to be situated  veyor 57' In close proximity
thereto, as shown In outboard of the machine frame 10. The adjust      Fig.
4. Each of these movable guide members Is of screws 45, 46 can be rotated
through the rotary  30  substantially the same structure and only the
struc- shaft 49 by turning the handle 52.               ture of the central
movable guide member 66 will The adjust screws 45, 46 have a fine screw
be described here. pitch on the upper side of Fig. 4 and a coarser      As
shown in Fig. 7, the movable guide member screw pitch on the lower side of
Fig. 4. Provided In  66 is equipped with an upper pressing plate 66a close
proximity to both ends of the adjust screws   35  and a lower pressing
plate 66b. The lower pressing 45, 46 are adjust blocks 53 through 56 having
nuts  plate 66b is formed so as to define a substantially which engage with
the threaded portions of respec-  continuous surface with neighboring lower
pressing tive ones of the adjust screws. The adjust blocks  plates 65b, 67b
on either side, and the upper 53, 55 at the rear serve as a base for the
chain  pressing plate 66a is formed to be somewhat shor- conveyor 57, and
the adjust blocks 54, 56 at the   40  ter than the lower pressing plate
66b. The lower front serve as a base for the chain conveyor 57'.  portion
of the side face of upper pressing plate 66a The chain conveyors 57, 57'
are arranged so   Is fixed to the side face of lower pressing plate 66b as
to diverge from each other In relation to a    as by spot welding. The
upper and lower pressing central axis X-X in the direction of film feed,
plates 66a, 66b define a space 66c In which the whereby the film is
prestretched strongly as it is  45  rear end portion of the gripper 41 is
fitted. The fed.                                              opposite end
portions of the lower pressing plate The chain conveyors 57, 57' are
symmetrical in  66b are provided with biasing means 73, 74 which structure
and only the structure of chain conveyor  . urge the lower pressing plate
66b upward at all 57 will be described. As shown in Fig. 5, the adjust
times. The urging means 74 includes a center rod block 53 Is provided with
a mounting and support-  so  74a the distal end whereof is connected to the
ing member 58, and the adjust block 55 is pro-    lower pressing plate 66b
by a pin 74c, and a coil vided with a mounting and supporting member 59.
spring 74b which constantly urges the center rod Fixedly attached to the
mounting and supporting   74a upward. The urging means 73 is structurally
members 58, 59 by a plurality of respective screws  identical with the
biasing means 74. A solenoid 75 58a, 59a is a mounting base plate 60.
Sprockets  55  for lowering the movable guide member 66 is pro- 61, 61'
which rotate freely are disposed on the   vided at the central portion of
the lower pressing opposite ends of the mounting base plate 60, and  plate
66b. The solenoid 75 has a rod 75a which 



an endless chain 57a is stretched between the     moves up and down at the
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14 The distal end of the rod 75a Is connected to the  65 through 67. Note,
however, that the upper and lower portion of the lower pressing plate 66b
by a  lower pressing plates 72a, 72b constituting the pin 75b.
movable guide member 72 are smaller in width A side plate (not shown)
attached to the mount-  than their counterparts in the movable guide mem-
ing base plate 60 is secured by screws to the   5   bers in order to open
and close only a single one urging means 73, 74 and solenoid 75. When the
of the grippers 41. Energizing and de-energizing a solenoid 75 is in the
deenergized state, the rod 75a  solenoid 76 causes the gripper 41 to rotate
about is capable of sliding freely up and down. When the  the shaft 41 a so
that the recess 41 b formed in the solenoid 75 is energized, however, the
rod 75a is  distal end of the gripper separates from or comes pulled
downward to lower the movable guide mem-   10  Into pressured contact with
the round rubber belt ber 66 against the urging force of the urging means
42. Operation is thus similar to that of the movable 73, 74. As result of
this lowering operation, the  guide members 65 through 67. gripper 41, the
rear end whereof is fitted into the   As shown In Figs. 9 and 10,
stationary guide space between the upper and lower pressing plates  members
77, 78 are provided In the vicinity of the 66a, 66b of the movable guide
member 66, is  is  sprocket 61' on the stretchable film supply side of
rotated about the shaft 41 a so that the recess 41 b  the chain conveyors
57, 57'. thereof parts from the round rubber belt 42. When     Reference
will now be had to Figs. 9, 10 and the solenoid 75 is deenergized, the
movable guide  11 to describe the operation through which the member 66 Is
urged upwardly by the urging means    grippers 41, 41' are opened and
closed when the 73, 74 and the gripper 41 rotates about the shaft  2a
chain conveyors 57, 57' travel round the sprocket 41a so that its recess
41b abuts against the round  61' on the stretchable film supply side. Fig.
9 is an rubber belt 42.                                    enlarged plan
view showing the vicinity of the The movable guide members 65, 65' on the
sprocket 61' of chain conveyor 57, Fig. 10 Is an left side and the grippers
41, 41' fitted between the  enlarged side view of the same, and Fig. 11 Is
a upper pressing plates 65a, 85a' and the lower  26  front view of the
same. pressing plates 65b, 65b' of these movable guide      The chain
conveyor 57 travels in the directions members 65, 65', respectively,
construct a mecha-  of arrows E, F shown in Fig. 10. The gripper 41, nism
for clamping the opposing edges of the       which travels together with
the chain conveyor 57, stretchable film. This mechanism shall be referred
presses against an inclined face 77a at the tip of to as a left clamping
mechanism. Likewise, the   30  the stationary guide member 57 and Is thus
rotated movable guide members 67, 67' on the right side   about the shaft
41a, whereby the recess 41b at the and the grippers 41, 41' fitted between
the upper  distal end of the gripper 41 parts from the round pressing
plates 67a, 67a' and the lower pressing  rubber belt 42, with the gripper
assuming a parallel plates 67b, 67b' of these movable guide members
relation with respect to the stationary guide mem- 67, 67', respectively,
construct a mechanism for  35  bar 77 at the central portion of sprocket 61
. As the grasping the opposing edges of the stretchable    chain conveyor
57 rotates further to move the film. This mechanism shall be referred to as
a right  gripper 41 to a portion at which it contacts an clamping
mechanism. Further, the movable guide    inclined face 78a of the
stationary guide member members 66, 66' at the center and the grippers 41,
78, the front end of the gripper 41 presses against 41' fitted between the
upper pressing plates 66a,  40  this inclined face 78a and is rotated about
the shaft 66a' and the lower pressing plates 66b, 66b' of    41 a in a
direction opposite to that above, whereby these movable guide members 66,
66', respec-       the recess 41b at the tip of the gripper abuts tively,
construct a mechanism for grasping the op-  against the round rubber belt
42 at the central posing edges of the stretchable film. This mecha-
portion of the stationary guide member 78. The nism shall be referred to as
a central clamping   45  gripper 41 then continues travelling through the
mechanism. Movable guide members 72, 72' for       space between the upper
and lower pressing plates opening and closing only one of the grippers 41,
72a, 72b of the movable guide 72. 41', respectively, are provided at the
ends of the    As shown in Fig. 1, the folding mechanism 4 respective chain
conveyors 57, 57' on the stretcha-  comprises the left and right folding
plates 21, 22, ble film supply side, namely upstream of the en-  so  the
front folding plate 23 and the rear folding roller tryway to the cutter 43.
The movable guide mem-    24, these elements forming the opening 25 through
bers 72, 72' are substantially identical in structure,  which an article to
be wrapped, raised by the so only the structure of movable guide member 72
elevator bed 17, Is passed. will be described.
The left and right folding plates 21, 22 are for As shown in Fig. 8, which
is a sectional view  55  folding left and right edges of a cut length of
taken along line A-A' of Fig. 4, the movable guide  stretchable film tautly
covering the article to be 



member 72 has a structure which is substantially   wrapped. In order to
make it easier for the stretcha- the same as that of the movable guide
members      ble film to slip through the opening 25, the folding 8    15
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plates having their  placed for being moved laterally, and a heating belt
front corner portions on the sides facing the open-  71. as shown in Fig.
2. Ing 25 rounded into an arcuate configuration of a      Thus, an article
under which the left, right and large radius of curvature, and having their
rear    front edges of a cut length of stretchable film have corner
portions on the sides facing the opening 25   5   been folded by the left,
right and front folding rounded into an arcuate configuration of a small
plates 21, 22 and 23, respectively, is pushed out radius of curvature.
by the pusher 69, whereby the rear edge of the Parallel guide bars 26, 26;
26, 26' directed    stretchable film is folded under the article by the
toward the opening 25 are provided at the upper     rear folding roller 24.
This completes the folding of portion of the machine frame on
longitudinally op-  10  the stretchable film to produce a wrapped article.
posing sides thereof. Slidably provided on the      The article Is then
positioned by the lateral slider guide bars 26, 26; 26', 26' are sliding
members 27,  70 in order that a label may be affixed thereto 27, 27', 27',
respectively. The left folding plate 21  automatically. This Is followed by
fusing the is attached to  the lower portions of the sliding   stretchable
film, which has been folded under the members 27, 27, and the right folding
plate 22 is  is  bottom of the article, on the heating belt 71. The
attached to the lower portions of the sliding mem-  finished product is
then discharged from the wrap- bers 27', 27'. The left folding plate 21 Is
connected  ping machine. to a drive shaft (not shown) by a crank mechanism.
Fig. 12 is a systematic view showing the drive Pivot shafts 11 8c, 11 8c'
are provided In close prox-  system of the wrapping machine according to
the imity to the respective left and right folding plates   20  present
invention. The aforementioned motor is 21, 22, as shown In Fig. 12.
Rotating rods 118b,    shown at reference numeral 16. Motive power pro-
118b' are pivotably attached to the pivot shafts    duced by the motor 16
is transmitted from a V 118c, 118c', respectively. The rear ends of the
pulley 80 secured to the rotary shaft of the motor rotating rods 118b,
118b' are rotatably connected   16 to a V pulley 82 secured to an Input
rotary shaft to the left and right folding plates 21, 22, respec-   26  of
the speed reducer 81, via a V belt 83. The tively. The rotating rods 118b,
118b' are rotatably  speed reducer 81 has a first output rotary shaft to
linked by a link 118, by which the left and right   which Is secured a
slitted disk 84, the structure folding plates 21, 22 are simultaneously
rotated in  whereof will be described below. Motion of slits mutually
opposing directions, that is, either forward  formed In the disk 84 is
sensed by a sensor 85 to toward or backward away from the center of the
30  obtain a timing signal for controlling wrapping ma- opening 25.
chine motive power. The speed reducer 81 has a As shown in Fig. 1, the
front folding plate 23 Is  second output shaft to which a sprocket 86 is a
flat plate having a front folding roller 23a rotatably  secured. Motive
power is transmitted from  the provided on the side thereof facing the
opening 25.  sprocket 86 to a sprocket 88, which is secured to a Side guide
rails 28, 28' are arranged on the ma-  35   main drive shaft 87 of the
wrapping machine, via a chine frame 10 on the left and right sides of the
chain 89. Secured to the main drive shaft 87 are opening 25 and are
provided with respective first   sprockets 90, 91 and 92. Also secured to
one end sliding members 29, 29' and respective second       of the main
drive shaft 87 Is a cam 93 for raising sliding members 30, 30'. The front
folding plate 23  and lowering the elevator. The sprocket 92 trans- is
attached astride the first sliding members 29, 29'  40  mits motive power
to the sprocket 13c of the The sliding member 29 and a first drive shaft 31
pusher conveyor 13 via a chain 94, and the sprock- are connected by a crank
mechanism 33 so that       et 91 transmits motive power to a sprocket 96
via a the front folding plate 23 is capable of being      chain 95. The
sprocket 96 Is secured to the rotary moved toward or away from the rear
folding roller   shaft of the roller 15b, which applies the motive 24. The
crank mechanism 33 rotatably connects  45  power to the round rubber belt 1
Sc of the belt rotating rods 33a, 33b, which are fixedly secured to
conveyor 15. The elevator cam  93 raises and the first drive shaft 31, via
a pivot shaft 33c.    lowers the elevator bed 17 by applying motive A
pusher 69 is attached to the sliding members  power for up and down
movement to levers 19, 19 30, 30. The pusher 69 Is adapted to be moved
via a drive rod 98 driven up and down about a toward or away from the rear
folding roller 24 by a   so  fulcrum 97 as center. The sprocket 90
transmits second drive shaft 31' and a crank mechanism 33',   power to
sprockets 103, 104, 105, 106 via chains just as the front folding plate.
99, 100, 101, 102, respectively. The sprocket 103 The outfeed conveyance
mechanism 5 com-         transmits power to an electromagnetic clutch brake
prises a pusher 69 for pushing out an article under  108 via a 90  bevel
gear 107, and thence via a which the left, right and front edges of a cut
length  56  chain 109 to a sprocket 111 secured to a drive 



of stretchable film have been folded by the folding  shaft 110 of the film
feeding mechanism 2. Thus, mechanism  4, a lateral slider 70 on which the
drive for rotation is applied to the delivery belts 39, wrapped article
pushed out by the pusher 69 is      39'. 40, 40' for delivering and feeding
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ble film, the round rubber belts 42, 42' for embrac-  veyor 13 and the belt
conveyor 15. The decision as Ing the longitudinal edges of the stretchable
film  to whether the article M has been placed on the and for conveying the
same, and the chain convey-   pusher conveyor 13 is made based on a weight
ors 57, 57' to which the spaced grippers 41, 41'    stability signal
generated by the weigher 14, pro- are respectively attached. The sprocket
104 trans-   s   vided the wrapping machine Is equipped with such mits
power to an electromagnetic clutch brake 113   a weigher. In the absense of
the weigher 14, the via a 90  bevel gear 112, and the electromagnetic
decision is made based on a detection signal from clutch brake 113
transmits the power to the front   a microswitch for detecting the article.
Conveyance folding plate 23. The sprocket 105 transmits power  of the
article M by the pusher 13b Is started by to an electromagnetic clutch
brake 115 via a [err]   10  driving the pusher conveyor 13 [see Figs.
13(A), bevel gear 114, and the electromagnetic clutch      13(B)]. At the
start of conveyance, the width and brake 115 transmits the power to the
discharge      height of the article M are sensed by a size sens- pusher
69. The sprocket 106 transmits power to an  ing unit, described below. The
article M conveyed electromagnetic clutch brake 117 via a 90  bevel    by
the pusher conveyor 13 is carried to the belt gear 116, and the
electromagnetic clutch brake 117   15  conveyor 15 which receives the
article and contin- transmits drive to the left and right folding plates
ues to convey it. In concurrence with the first half 21, 22 via the sliding
members 27 27' and crank     of this article conveyance process, a series
of mechanism 118 to move the folding plates 21, 22     wrapping operations
is performed, namely the rals- toward and away from the center of the
opening      Ing of the elevator bed 17, the advance of the left, 25.
20  right and front folding plates and the lowering of Thus, the drive
system of the wrapping ma-      the elevator bed 17, as will be described
below. At chine Is composed of mutually independent drive     wrapping
machine start-up here being described, means that act through the
electromagnetic clutch   however, an article M has not yet been conveyed
brakes 108, 113, 115, 117. Accordingly, if the wrap-  into and placed on
the elevator bed 17, nor has the ping machine is shut down for an emergency
caus-   25  stretchable film yet been unreeled and fed Into ed by an
accident such as the turnover or jamming   position. Accordingly, the
series of wrapping oper- of an article, the electromagnetic clutch brakes
ations mentioned above are as yet idle motions 108, 113, 115, 117 can be
released by pressing a    that perform no work. clutch release button on
the control panel. This       The stretchable film Is unreeled and fed in a
enables the various elements constituting the film   30  continuous web in
concurrence with the latter half feed mechanism 2, folding mechanism 4 and
con-      of the article conveyance process. The stretchable veyance
mechanism 5 to be moved individually by     film, shown at reference
character F, is embraced hand, thereby simplifying the removal of the
turned  at its longitudinal edge portions by the delivery over or jammed
article and greatly shortening the   belts 39, 39' and 40, 40'. The film F
thus embraced * time required to restore the wrapping machine to  35  is
fed while being gripped at its longitudinal edge operation.
portions between the gripper groups 41, 41' of the In the foregoing
embodiment, the independent    respective chain conveyors 57, 57' and the
round drive means illustrated transmit the power from the  rubber belts 42,
42'. When the length of continuous motor 16 through the Intermediary of the
elec-      stretchable film F delivered Is in accordance with tromagnetic
clutch brakes 108, 113, 115, 117. How-   40  the dimensions of the article
M sensed at the ever, reversible motors can be used in place of the  infeed
conveyance mechanism 1, the cutter 43 is motor 16 and electromagnetic
clutch brakes 108,     raised by the cutter drive unit 44 to sever the 113,
115, 117, and the various elements of the      stretchable film F, as shown
in Figs. 14(A), 14(B). wrapping machine can be actuated automatically
The article M to be wrapped is transported by the by appropriate selection
of the rotating direction of  45  belt conveyor 15 and is eventually
stopped above these motors.                                       the
elevator bed 17 by coming Into abutting contact The operation of the
wrapping machine will      with the positioning plate 20. This completes
the now  be described with reference to Figs. 13        article infeed
conveyance operation. Meanwhile, through 21, in each of which (A) is a
longitudinal  the length of stretchable film F cut off from the sectional
front view and (B) a longitudinal sectional  so  continuous web of film by
the cutter 43 is fed so side view.
that its center Is brought into coincidence with the The wrapping machine
of the illustrated em-     center of the opening 25, namely the center of
the bodiment is adapted to wrap one article through     elevator bed 17.
Feed of the cut length of film F is two cycles. More specifically, first
the operator   stopped when such a position is attained. This places an
article M to be wrapped at a prescribed  55  ends one packing cycle. Under
these conditions, 



position on the pusher conveyor 13 of the infeed   the operator places the
next article to be wrapped, conveyance mechanism 1, whereby the wrapping
shown at M', on the front end of the pusher con- machine begins operating
to drive the pusher con-   veyor 13, as shown in Figs. 15(A), 15(B), where-
10    19                EP 0 174 161 B1                   20 upon the next
cycle starts. Then, as in the manner  by the slider 70, after which these
portions of the described above, infeed conveyance of the article
stretchable film folded under the bottom of the tray M commences and the
wrapping operation is car-    are heat sealed by heat emitted from the
heating - ried out concurrently. Specifically as shown in Figs.  belt 71.
The wrapped article M is discharged from 16(A), 16(B), the elevator
mechanism 3 is raised by   5   the wrapping machine after a label bearing
such arms 19, 19' to push the article M, which has been  Information as the
product name, weight and price placed on the elevator bed 17, upward into
stretch-  is affixed to the upper portion of the package at a ing
engagement with the cut length of stretchable  suitable location. This last
stage of the wrapping film F embraced at its opposing edge portions from
process is illustrated in Figs. 21(A), 21(B). above and below by the
grippers 41, 41' and round   10  The construction of the wrapping machine
con- rubber belts 42, 42', respectively, and extended  trol apparatus is
illustrated in the block diagram of across the opening 25 on the lower side
thereof. In  Fig. 22. The solid line arrows in Fig. 22 Indicate the this
state the left and right folding plates 21, 22 are  transmission of
electrical signals, while the dashed moved toward the central portion of
the opening   lines indicate transmission of a mechanical variety. 25, at
which time, and in accordance with the size   15  The control apparatus
comprises a central proces- and material of the tray containing the article
M,  sor 120, a control and display panel 121, a timing and at a suitable
timing, the movable guide mem-  adjustment unit 122, a memory unit 123, an
bers 65, 67 and 65', 67' are lowered to free the  input/output control
circuit 124, a drive control unit recessed portions 41b, 41b', formed at
the ends of  125, a timing detector 126, and a programmable the grippers
41, 41' engaging the movable guide   20  timer 127. portions 65, 65'. 67,
67', from the round rubber      The control and display panel 121 comprises
a belts 42, 42. At this time, however, the opposing  control unit 121a for
generating commands, which edge portions of the cut length of stretchable
film F  are applied to the central processor 120, for operat- are still
clamped between the grippers 41, 41',   ing various elements of the
wrapping machine, and which are engaging with the movable guide mem-   25
a display unit 121b for displaying various detected bers 66, 66', and the
round rubber belts 42, 42'.  states on the basis of a signal from the
central Next, as shown In Figs. 17(A), 17(B), the eleva-  processor 120.
The timing adjustment unit 122 tor bed slats 17-1 and 17-5 recline toward
the     comprises a timing adjustment switch 122a and an center of the
opening 25 with the advance of the  encoder 122b, and is used to adjust the
operation left and right folding plates 21, 22, respectively. As   30
timing of various wrapping machine elements such the left and right folding
plates 21, 22 advance  as the left and right folding plates 21, 22, the
front further, the elevator bed slat 17-2 and 17-4 also  folding plate 23
and the discharge pusher 69. recline toward the center of the opening 25.
As a     The memory unit 123 comprises a read-only result of these
operations, the left and right edge  memory (ROM) 123a and an random-access
mem- portions of the cut length of stretchable film F,  35  ory (RAM) 123b.
The ROM 123a stores a control which tautly covers the article M from above,
are  program as well as various data such as timing smoothly folded far
under the bottom of the tray  correction values, described later.
containing the article, as illustrated In Figs. 18(A),  The input/output
control circuit 124 is an inter- 18(B). The front folding plate 23 is now
advanced  face control dircult for delivering signals from the toward the
center of the opening 25 to fold the   40  central processor 120 to the
drive controller 125 front edge of the cut length of stretchable film F
and programmable timer 127, and for feeding the under the tray of article
M, as shown in Figs. 19(A),  central processor 120 with a timing signal
from the 19(B). The earlier described front central clamping  timing
detector 126, and with signals from the mechanism  is released at this
time. When the     programmable timer 127 and an article size sens-
underfolding of the front edge of the film is com-   45  ing unit 128.
pleted with further advance of the front folding      The drive control
unit 125 is composed of drive plate 23, the elevator mechanism 3 is lowered
to  circuits 125a - 124[err]. The drive circuit 125a drives a lower the
elevator bed 17, as shown in Figs. 20(A),  main power unit 129, which is
composed of the 20(B). At completion of underfolding of the left,  motor 16
and speed reducer 81. The drive circuit right and front edges of the
stretchable film F. the   so  125b is for energizing the electromagnetic
clutch discharge pusher 69 Is advanced toward the front  119 that drives
the film feed mechanism 2. The edge of the heating belt 71 to push the
article M.  drive circuit 125c is for energizing the electromag- As a
result, the rear edge portion of the cut length  netic clutch 117 that
drives the left and right folding of stretchable film F is folded under the
article tray  plates 21, 22. The drive circuit 125d is for energiz- 



by the rear folding roller 24. The article M, now in  55  ing the
electromagnetic clutch 113 that operates the wrapped state by virtue of the
right, left, front  the front folding plate 23. The drive circuit 125e is
and rear hedge portions of the stretchable film F  for energizing the
electromagnetic clutch 115 that having been folded thereunder, Is moved
laterally  operates the discharge pusher 69. The drive circuit    21
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side clamping       closed loop control system adopted in which the
mechanisms. More specifically, the drive circuit     position sensors sense
the moving positions of the 125f drives the left and right movable guide
mem-    left, right and front folding plates 21, 22, 23, re- bers 65, 65',
67, 67' to open the grippers 41, 41'   spectively, and of the discharge
pusher 69 and engaging with these movable guide members 65,   5   lateral
slider 70, and output signals from the posi- 65', 67, 67'.
tion sensors 141 - 144 are fed back to the central The drive circuit 125g
operates the central       processor 120 through the input/output control
cir- front-side clamping mechanism, or more specifi-      cult 124. cally,
It drives the central movable guide member        The structure of the
slitted disk 84 secured to 66' on the front side to open the grippers 41'
io  the rotary shaft of the speed reducer 81 is illus- engaging with the
movable guide member 66'. The      trated In Fig. 23. As shown, the disk 84
comprises drive circuit 125h operates the central rear-side    a disk body
84a provided along its outer edge with clamping mechanism, or more
specifically, it drives  a circular array of slits TPA, having the same the
central movable guide member 66 on the rear      center as that of the disk
body 84a, for producing a side to open the grippers 41 engaging with the
is  timing signal, and with a circular array of slits TPB movable guide
member 66.                             for direction sensing disposed
Inwardly of and con- The drive circuit 125i starts a drive motor 130
centric with the slits TPA. The slits TPB are so for operating the lateral
slider 70. The drive circuit  arranged as to exhibit a prescribed angular
delay 125j starts a drive motor 131 for operating the      with respect to
the slits TPA. The disk body 84a is heating belt 71. The drive circuit 125k
starts the   20  also provided with a slit TPO, located Inwardly of cutter
drive unit 44 for driving the cutter 43. The  the slits TPB, for sensing a
predetermined zero drive circuit 125[err] starts the electromagnetic clutch
point. Light which passes through these slits is that drives the chain
conveyors 57, 57'.             sensed by the sensor 85 (see Fig. 12), the
output The timing detector 126 detects a signal from a   whereof is applied
to the timing detector 126. timing signal generator comprising the slitted
disk   25  The construction of the timing detector 126 is 84, which is
secured to the rotary shaft of the      illustrated in the block diagram
of Fig. 24. The speed reducer 81 of Fig. 12 for corotating with the  sensor
85 is composed of sensors 85a, 85b, 85c rotary shaft, and the sensor 85.
The timing detector  for sensing a timing signal tpa, a direction detec-
126 detects this timing signal, which is a standard  tion signal tpb and a
zero detection signal tpo from for timing the operation of various
operating ele-   30  the respective slits TPA, TPB, TPO, and for apply-
ments such as the left, right and front folding plates  ing these signals
to respective wave-shaping com- 21, 22, 23, respectively, of the wrapping
machine.   parators Al, A2, A3. The timing signal tpa from On the basis of
a timing signal from the timing.  comparator Al is fed into an overload
detecting detector 126 and data stored in an operation timing  circuit 135,
a direction sensing circuit 136 and the register, described below, in the
RAM 123b of the   36  input/output control circuit 124. The direction de-
memory unit 123, the central processor 120 trans-    tection signal tpb
from the comparator A2 is ap- mits signals to the drive circuits 125a -
125[err]       plied to the direction sensing circuit 136. The zero through
the input/output control circuit 124 to drive  detection signal from the
comparator A3 Is fed Into the various elements of the wrapping machine at a
the input/output control circuit 124. Further, the predetermined timing.
40  overload detecting circuit 135 and direction sensing A label affixing
control unit 140 has a sensor    circuit 136 produce respective output
signals sm, 140a for sensing a weight signal from the weigher    rm that
are also applied to the Input/output control 14, a a central processor 104b
and a labeler 140c.   circuit 124. The central processor 140b of the
control unit 140  .    The relationship between the timing signal tpa sends
a signal from the sensor 140a to the central  46  and the direction
detection signal tpb is as shown processor 120 of the wrapping machine,
calculates    in Figs. 25(A), 25(B). In a case where the motor 16 price
from the weight information supplied by the    is rotating in the forward
direction, the direction sensor 140a, and controls the labeler 140c, which
detection signal tpb is at a low logic level (hereafter Is adapted to print
the price on a label together    referred to simply as the L level) at the
leading with the product name and unit price and affix the   so  edge of
the timing detection signal tpa, as shown In label to the article wrapped
in the stretchable film.  Fig. 25(A). If the motor 16 is rotating in the
reverse In the illustrated embodiment, the left, right and  direction, the
direction detection signal tpb is at a front folding plates 21, 22, 23,
respectively, the  .    high logic level (hereafter referred to simply as
the discharge pusher 69 and the lateral slider 70 are    H level) at the
leading edge of the timing detection 



subjected to open-loop control by the central pro-   56  signal tpa, as
shown In Fig. 25(B). Accordingly, cessor 120 on the basis of the timing
signal from    whether the motor 16 Is rotating in the forward or the
timing detector 126. However, as illustrated,    reverse direction can be
detected if the relationship position sensors 141 - 144 may be provided and
a     between the timing signal tpa and direction detec- 12    23
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SM1; if greater than [err], the timer circuit TM2 pro- An illustrative
example of the direction detec-  duces an overload detection signal SM2; if
greater tion circuit 136 is shown in Fig. 26. The direction  than [err] the
timer circuit TM3 produces an overload sensing circuit 136 is constituted
by a D-type flip-  detection signal SM3. The multiplexer Mt Is ac- flop
having the timing signal tpa and direction   5   tuated in response to a
command from the timer detection signal tpb respectively applied to the D
circuit TM4 to deliver an overload detection signal and C terminals
thereof. Therefore, when the timing  SM to the central processor 120
through the OR signal tpa is at the H level at the leading edge of  gate OR
and input/output control circuit 124. When the direction detection signal
tpb, the output rm of  the overload detection signal SM is received, the
the flip-flop attains the H level. When the timing   10  central processor
120 immediately halts the opera- signal tpa is at the L level at the
leading edge of  tion of the wrapping machine and causes the dis- the
direction detection signal tpb, the output rm of  play unit 121b to display
a message indicative of the flip-flop attains the L level. Accordingly, the
this fact. This arrangement prevents the wrapping motor 16 is rotating In
the forward direction when  machine from sustaining damage by automatically
the output signal rm is at the H level at in the   15  stopping the
operation of the wrapping machine in reverse direction when the signal rm
is at the L    the event that the machine is subjected to an level. The
output signal rm of the direction sensing  overload for any reason
whatsoever. circuit 136 Is applied to the central processor 120    Though
reverse rotation and overloading of the through the Input/output control
circuit 124. If re-  motor 16 are detected by an arrangement using verse
rotation of the motor 16 is sensed, the cen-   20  hardware in the
illustrative embodiment, detection tral processor 120 immediately stops the
motor 16,  is of course possible by means of software, in generates an
error signal and causes the error      which case the overload detecting
circuit 135 and signal to be displayed on the display unit 121b.
direction sensing circuit 136 would be unneces- With such an arrangement,
the wrapping machine      sary. sensing direction by software means can be
is protected against damage even if the connec-   25  achieved by
determining whether the direction de- tions of a three-phase outlet and the
connections of  tection signal tpb is at the H or L level when the the
three-phase motor of the wrapping machine do   timing signal tpa is
applied, namely at the leading not agree as at the time that the wrapping
machine  edge of the timing signal tpa. Sensing an overload is delivered to
the user or moved from one site of  can be accomplished by starting a timer
whenever installation to another. Such damage is prevented   30  the timing
signal tpa is applied and determining by immediately detecting the reverse
rotation of    whether a length of time measured by the timer the motor and
then stopping the motor without       has elapsed by the time the next
timing signal tpa delay.                                              Is
applied. The time set In this timer is changed Fig. 27 illustrates the
relationship between the  over at motor start-up, before steady motor
rotation timing signal tpa and direction detection signal tpb,  35  and at
attainment of steady motor rotation to re- at start-up of the motor 16 as
well as before and   spective predetermined values. during steady rotation
of the motor 16. As shown,      In the foregoing embodiment, the slitted
disk the time interval between pulses of the timing de-  84 is provided
with the slits TPA for the timing tection signal tpa changes from [err] at
motor start-up  signal and with the slits TPB for detection of direc- to
[err] before steady rotation to [err] during steady   40  tion. However, It
is possible for the timing signal rotation. Since the time intervals  [err]
will  tpa and direction detection signal tpb to be gen- lengthen in the
event of an overload, whether or not  erated by just one of these groups of
slits. In such an overload has occurred can be determined by      case, two
sensors would be placed at positions monitoring these time intervals
[err].         where the signals generated thereby would exhibit Fig. 28
illustrates an example of the overload   45  a predetermined phase
relationship. detecting circuit 135. The overload detecting circuit  At the
time of assembly at a plant or factory, 135 comprises four timer circuits
TM1, TM2, TM3,    the wrapping machine of the foregoing construction TM4, a
control circuit CS, a multiplexer Mt and an  must be subjected to an
overall adjustment of OR circuit OR. The time Intervals   [err]  of the
operating timing for the operating elements of the timing signal at motor
start-up, before steady motor  50  infeed conveyance mechanism  1, film
feeding rotation and during steady motor rotation, are set in  mechanism
2, elevator mechanism  3, folding the timer circuits TM1, TM2, TM3,
respectively.     mechanism 4 and outfeed conveyance mechanism Each of the
timer circuits TM1, TM2, TM3 has an S   5, and the machine must be put in
proper operat- 



terminal (set terminal) to which a start signal MS is  Ing order.
Readjustments must be made at main- applied, and an R terminal (reset
terminal) to which  55  tenance and servicing to restore the normal operat-
the timing signal tpa is applied. If the time interval  ing state in the
event that any of the operating of the timing signal tpa is greater than
ti, the timer  elements functions at an improper timing during circuit TM1
produces an overload detection signal   use. Furthermore, to improve the
appearance of the 13    25                 EP 0 174 161 B1
26 final package, it is necessary to adjust the opera-  (this operation
will be referred to as a "closing tion timing of the movable guide member
72 for      operation" hereafter) at timing FT1 (TC=6). The the grippers,
as well as the operation timing of the  closing operation is concluded at
timing FT2 left and right folding plates 21, 22, front folding  (TC =15),
at which point the front folding plate 23 plate 23 and movable guide
members 65 - 67, 65'   5   Is brought to a stop. Next, the front folding
plate 23 - 67'.                                              starts to be
moved back to its original position (this When the wrapping machine is
assembled and      operation will be referred to as an "opening opera-
adjusted, or at the time of maintenance and servic-  tion" hereafter) at
timing FT3 (TC=18), and the ing, the manufacturer adjusts the operation
timing  opening  operation  is ended  at timing  FT4 of the left and right
folding plates 21, 22 operated   to  (TC = 27). The closing operation for
the front folding by the electromagnetic clutch brake 117, the op-    plate
23 Is performed by energizing a clutch coil in eration timing of the front
folding plate 23 operated  the electromagnetic clutch brake 113, and the
clos- by the electromagnetic clutch brake 113, the op-    ing operation is
stopped by energizing a brake coil eration timing of the discharge pusher
69 operated  in the electromagnetic clutch brake 113. by the
electromagnetic clutch brake 115, the op-   15  Let us now describe a case
for individually eration timing of the film feeding mechanism 2
adjusting the timing FT1 at which the closing op- operated by the
electromagnetic clutch brake 108,   eration of the front folding plate is
started, the the open/close timing of the grippers 41 operated  timing FT2
at which the closing operation is stop- by the movable gripper guide member
72, the         ped, the timing FT3 at which the opening operation timing
at which the film is cut by the cutter 43, and   20  Is started, and the
timing FT4 at which the opening the timing at which each of the film
clamping       operation Is stopped. Switches MSW1 - MSW4 of mechanisms is
released by operating the movable    the kind shown in Fig. 30 for
adjusting the respec- guide members 65 - 67, 65' - 67'
tive timings FT1 - FT4 are provided at prescribed The arrangement Is such
that the timing at      positions on a printed board. If there is no fear
of which the film is cut by the cutter 43 and the   25  the user mistakenly
operating the switches MSW1 - timing at which the film clamps are released
by     MW4, these stitches need not necessarily be pro- operating the
movable guide members 65 - 67, 65'    vided on a printed board but can be
disposed on a - 67', can be adjusted by the user to deal with     control
unit furnished for maintenance purposes. articles of different types,
sizes, etc. These adjust-  Each of the switches MSW1 - MW4 is a chan- ments
are made automatically by sensing, e.g., the   3o  geover switch capable of
being switched to any type and size of the article through use of a
one of seven stages that range from dial gradu- photosensor or the like.
ations of -3 to + 3. Information indicative of the In the above embodiment,
mechanical charts      position to which each of these switches MSW1 -
which serve as the basis for each operating section  MSW4 has been set is
converted into a predeter- of the wrapping machine are each set with the
35   mined signal by the encoder 122b (Fig. 22). The counted value of the
timing signal tpa serving as a  resulting signal is fed into the central
processor reference. By way of example, the foregoing em-     120. bodiment
is so arranged that the slitted disk 84       As shown in Fig. 31(A), the
ROM 123a of the makes one revolution for one cycle of wrapping      memory
unit 123 is provided at a prescribed loca- machine operation and is
provided with one of the   40  tion with a basic timing storage area TMa
for slits TPA every [err], or in other words, with 30 (=   storing counted
values TC = 6, 15, 18, 27 indica- [err]) of the slits TPA. Accordingly, 30
of the  tive of the basic timings FT1, FT2, FT3, FT4 at timing signals tpa
are generated during one cycle   which the closing and opening operations
of the of wrapping machine operation, so that the me-      front folding
plate 23 are performed. Also, as chanical chart of each operating section
is set  45  shown in Fig. 31(B), the RAM 123b of the memory based on the
number of timing signals counted,      unit 123 Is provided with an
adjusted timing stor- i.e., based on the angle through which the slitted
age area TRMa (hereafter referred to as an disk 84 rotates.
"operation timing register") for storing counted val- Let us now describe
in detail the operation     ues TC indicative of the basic timings FT1,
FT2, timing adjustments for the various operating ele-  50  FT3, FT4
following their adjustment. ments of the wrapping machine by taking the op-
The CPU 120 adds or subtracts numerical val- eration of front folding plate
23 as an example. In  ues, which are designated by the position informa- 



Fig. 29, the solid line Indicates a basic mechanical  tion from the
switches MSW1 - MSW4, to or from chart set in the above-described manner.
Plotted   the counted values TC Indicative of the timings along the
horizontal axis Is a counted value TC   55  FT1 - FT4 and stored in the ROM
123a, and writes obtained by counting the timing signals tpa from    the
numerical values that result from this arithmet- the timing detector 126.
The front folding plate 23  ical operation into the operation timing
register starts to be moved toward the rear folding roller 24  TRMa. More
specifically, assume that the switches 14    27                 EP 0 174
161 B1                    28 MSW1 - MSW4 are set to -1, -1, + 1, + 1,
respec-    23 and, in specific terms, constitutes sending a tively, as
depicted in Fig. 30. In such case, the   control signal to the drive
circuit 125d through the central processor 120 adds or subtracts the nu-
input/output control circuit 124 to energize the merical values designated
by the switches MSW1 -    clutch coil of the electromagnetic clutch brake
113. MSW4 to or from the counted values TC = 6. 15,   6   If the result of
the comparison at the step 202 Is 18, 27 indicative of the respective basic
timings   non-agreement, then the data in the accumulator FT1 - FT4 and
stored in the basic timing storage    register A and the data in the
register TRMa2 are area TMa of the ROM 123a, and writes counted
compared at a step 204. If the result of the corn- values TC = 5, 14, 19,
28, which are indicative of  parison here is agreement, then the central
proces- timings FT1 - FT4' for the closing and opening   10  sor 120
executes a subroutine SUB2 at a step 205. operations of the front folding
plate 23 and which  The subroutine SUB2 is a processing program for are the
result of the above arithmetical operation,  stopping the operation of the
front folding plate 23 into the operation timing register TRMa of the RAM
and, in specific terms, constitutes sending a control 123b. When this has
been accomplished, the me-     signal to the drive circuit 125d through the
chanical chart takes on the form indicated by the   15  input/output
control circuit 124 to energize the dashed line in Fig. 29. Whenever any of
the switch-  brake coil of the electromagnetic clutch brake 113. es MSW1 -
MSW4 has its setting changed, the        If the result of the comparison at
the step 204 is central processor 120 functions in the above-de-
non-agreement, then the data in the accumulator scribed manner to rewrite
the data in the part of   register A and the data in the register TRMa3 are
the operation timing register TRMa corresponding   20  compared at a step
206. If the result of the corn- to the switch operated.
parison here is agreement, then the central proces- Taking the front
folding plate 23 as an exam-   sor 120 executes the subroutine SUB1 at a
step pie, we will now describe a specific control se-    207. If the result
of the comparison at the step 206 quence for operating the various
operating ele-    is non-agreement, then the data in the accumulator ments
of the wrapping machine on the basis of the   25  register A and the data
in the register TRMa4 are operation timing register TRMa.
compared at a step 208. If the result of the com- Fig. 32 is a flowchart
illustrating the flow of the  parison here is agreement, then the central
proces- control operation. For the sake of description, we  sor 120
executes the subroutine SUB2 at a step will let TRMa-1 - TRMa-4 represent
the parts of the  209. In case of non-agreement, subsequent pro- register
that store the counted values indicative of  30  cessing is executed. the
timings FT1' - FT4', respectively. The flowchart    The case described
above deals with the front of Fig. 32 Illustrates only the portions
necessary for  folding plate 23. In actuality, however, basic count-
describing control of the operation of front folding  ed values TC are
stored in the basic timing storage plate 23.
areas TMa of ROM 123a and corresponding chan- When the central processor
120 is in the stand-   35  geover switches for adjustment are provided for
the by state, the processor monitors at a step 200 of   operation timing of
all operating elements that are the flowchart whether the counted value TC
of       subject to adjustment. The values decided by the timing signal tpa
has been updated. The updating    basic counted values and the changeover
switches of the counted value TC is carried out through an  for adjustment
are written into the respective timing interrupt processing routine
whenever the timing   40  registers set in the predetermined area TRMa of
signal tpa is applied, the signal tpa serving as an  the RAM 123b. Whenever
a counted value TC is interrupt signal. In the interrupt processing
routine,  updated It is compared with the data in the respec- the updated
counted value TC is written Into a      tive operation timing register and,
when the two counted value register TCA provided in a predeter-  agree,
processing predetermined in relation to the mined area of the RAM  123b,
and a flag TCF   45  respective operation timing register is executed.
indicating that the counted value TC has been          The foregoing
description Is for a case where updated is set. Accordingly, the central
processor  the operation timing for each operating element is checks for
the flag TCF at step 200. In a case      adjusted by manipulating the
timing adjustment where the flag has been set, the data in the count-
switch 122a of the timing adjustment unit 122 dur- ed value register TCA is
read from this register to  50  ing assembly, inspection or maintenance
per- an accumulator register A in the central processor  formed on the part
of the manufacturer. However, 



120 at a step 201. The data in the accumulator      as described above, it
is so arranged that some of register A and the data in the register TRMal
are  the operation timings for respective operating ele- then compared at a
step 202. If the result of the   mrents, e.g., the timings for operating
the movable comparison is that the two agree, the central pro-  55  left
and right guide members 65, 67, 65', 67' and cessor 120 executes a
subroutine SUB1 at a step     the timing for stopping the film feeding
mechanism 203. The subroutine SUB1 is a processing program    are adjusted
by manipulating adjustment switches for starting the operation of the front
folding plate  of the control unit 121a provided on the control and 15
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or on the basis of detection     timing register TMRb which relate to the
switch information from the article size sensing unit 128.  MSW5 for
adjustment by the manufacturer. A In such case, the predetermined area of
RAM 123b    counted value TC = 4 indicative of semibasic left is provided
with a basic timing register TRMb, as   and right clamp release timing TC1'
Is stored In the shown In Fig. 36, in addition to the operation timing   5
semibasic timing register TMRb. The counted val- register TRMa, for storing
timing values adjusted   ue TC = 4 is decided by the central processor 120
by the manufacturer. Timing values decided by       based on the counted
value 5 indicative of the left basic timing count values TC stored
beforehand in   and right clamp release timing TC1 stored in the the basic
timing storage area TMa of ROM 123a       basic timing register TMa shown
In Fig. 33 and the and  by position  information from  adjustment  10
information -1 indicative of the position to which the switches for use by
the manufacturer are stored in  switch MSW5 for adjustment by the
manufacturer the basic timing register TRMb, operation timing    has been
set. A counted value TC = 7 indicative of values decided by timing values
stored in the basic  left and right clamp release timing TC1" is stored
timing register TRMb and by position information   in the operation timing
register TMRa. The counted from adjustment switches of the control unit
121a   15  value TC = 7 is decided by the central processor for
manipulation by the user are stored in the      120 based on the counted
value TC = 4 stored In operation register TRMa,. and the corresponding
the register TMRb and the information 3 Indicative operating. elements are
controlled on the basis of  of the position to which the switch USW1 for
ad- the timing values stored in the operation register  justment by the
user has been set. When the TRMa.
20  counted value stored in the operation timing regis- Described next as a
specific example of a       ter TMRa and the timing signal counted value in
timing adjustment performed on the user side will  the counted value
register TCA agree, the movable be the adjustment of timing at which the
clamping  left and right guide members 65, 67, 65', 67' are of left and
right edges of the stretchable film is  actuated to release the grippers
41, 41' engaging released. This entails actuating the movable right  25
therewith, just as in the case described above. and left guide members 65,
67, 65', 67' to release  Thus, setting the manufacturer-operated adjustment
the grippers 41, 41' engaging therewith.            switch MSW5 changes the
range over which timing Let us assume that the basic timing counted
values are capable of being adjusted by the switch value TO indicative of
the timing TC1 for releasing  USW1 for operation by the user. the clamping
of the left and right edges of the film  30  The manner In which the
apparatus of the is set to 5. As shown In Fig. 33, the counted value
Illustrated embodiment is adjusted at the time of TC (=5) indicative of the
timing for releasing the  assembly will now be described. First, following
clamping of the left and right edges of the film is.  assembly of the
mechanical components, all of the stored In the basic timing storage area
TMa of the  switches MSW for adjustment by the manufacturer ROM 123a. The
timing adjustment unit 122 is pro-  35  are set to the graduation "0", and
all of the switch- vided with a switch MSW5, of the kind shown in      es
MSW for operation by the user are set to a Fig. 34, which Is operated by
the manufacturer for  prescribed graduation, i.e., "1 ". The apparatus Is
adjusting the release timing TC1. Like the chan-    then put into
operation. If such mechanical con- geover switches MS1 - MS4, the switch
MSW5 Is a     ditions as machining precision and mounting preci- changeover
switch capable of being switched to  40  sion conform exactly to design,
the apparatus will any one of seven stages that range from dial
operate in conformance with predetermined me- graduations of -3 to +3. As
shown in Fig. 35, the   chanical charts and no adjustments should be nec-
control unit 121a of the control panel is provided  essary. In actuality,
however, operation usually with a user-operated adjustment switch USW1 for
does not conform to design due to structural errors adjusting the timing
TC1 at which left and right  45  ascribable to machining or assembly. In
such case, clamping is released. Since the tensioned state of  the
operation timing of each operating element is the wrapping film can be
adjusted by changing the   adjusted by manipulating the adjustment switches
film clamping release timing, the switch USW1 is    MSW for use by the
manufacturer. As an example, referred to as a tension adjustment switch.
Setting  the switch MSW1 is turned In the minus direction if a large
counted value for the release timing in-  50  the timing at which the
closing operation for the 



creases film tension, while setting a small counted  front folding plate 23
is to start lags behind the value decreases film  tension. The adjustment
designed timing. Upon setting the switch MSW1, switch USW1 is capable of
being switched to any    the apparatus Is put Into operation again to
confirm one of five stages that range from dial graduations  whether it is
operating normally, i.e., in confor- of 1 to 5. Each graduation corresponds
to a nu-  55   mance with design. The position to which the merical value
added to the counted value TC. As     switch MSW1 is eventually set is
decided by re- shown in Fig. 36, the RAM 123b is provided with     peating
this operation. This adjustment is per- an operation timing register TMRa
and semibasic    formed for all operating elements whose timing is 16    31
EP 0 174 161 B1                    32 improper.
a large capacity, it eliminates the need for the Adjustment of elements
operating at an im-     central processor to perform processing to obtain
proper timing can also be performed during main-  counted values as the
operation timings of the tenance and serving through a method similar to
wrapping machine elements, as in the above-de- that just described.
scribed embodiment. Thus, the control apparatus of the foregoing      Since
the counted values of the timing signal embodiment is capable of adjusting
the operation  tpa are the minimum controllable units In the fore- timing
of each operating element of the wrapping  going embodiment, the "width" of
an operation machine electrically and digitally through simple  timing
adjustment is limited to one count. More manipulation of a variety of
switches. This greatly  10  specifically, since the spacing between the
adja- facilitates the timing adjustment operation, by dis-  cent slits TPA
formed in the slitted disk 84 is [err], pensing with complicated mechanical
adjustments   30 count pulses are generated by one full revolu- of
operating elements as in the prior art. Moreover;  tion of the slitted disk
84. Consequently, in a case since the operation timings of elements
requiring  where the time needed for one cycle of wrapping adjustment can
be adjusted Independently of one  15  machine operation (the time needed
for one revolu- another, changing the timing of one operating ele-  tion of
the slitted disk 84) is set to two seconds, the ment has no effect upon the
timing of other operat-  minimum adjustable width is limited to 67 msec,
Ing elements. As a result, the adjustment operation  which is one count of
the timing signal tpa (i.e., one Is very simple, special knowledge about
the various  count = 67 msec). Adjustment finer than this mechanisms
constituting the wrapping machine is - 20  length of time is, therefore,
not possible. Accord- unnecessary, and it is possible to standardize the
ingly, If an adjustment within one count is required, adjustment operation.
a technique that can be adopted is to employ a The apparatus of the
foregoing embodiment is   timer and set operation timing by using the
count- so arranged that information indicative of the posi-  ed value of
the timing signal tpa and a delay time tion to which each adjustment switch
is set is used   25  measured from this counted value, the timer being as
numerical value data, the counted value TC     utilized for the time delay.
A case will now be indicative of the operation timing of each operating
described in which operation timing is adjusted element Is obtained by
processing performed by    over a range of one-half of a count. the central
processor 120 based on these numeri-      As shown in Fig. 38(A), the
setting positions of cal value data and basic timing counted values  30  an
adjustment switch MSW6 are assigned the stored In the ROM 123a, and the
counted values    meanings shown in Fig. 38(B). To this end, the TC are
written into the registers TRMa, TRMb.     operation timing register TRMa
of RAM 123b is However, the invention is not limited to such an  provided
with a section for storing the counted arrangement, for it Is clear from
the above descrip-  values TC and a section for storing delay time tion of
the control apparatus of the Illustrated em-   35  information Tm. Assume
now that the counted val- bodiment that it will suffice if it is so
arranged as to  ue indicative of basic timing and stored in ROM obtain, by
manipulation of adjustment switches,   123a in correspondence with the
adjustment switch counted values Indicative of adjusted operation tim-
MSW6 is "5". Then, when the position to which the ings of elements
requiring such adjustment, and to  switch MSW6 is set is "-1", "4" (4 =
5-1) is write these counted-values In the operation timing   40  written
into the section of RAM 123b storing the register. For example, an
arrangement as shown in  counted values TC and "1" Is written into the Fig.
37 can be adopted. Here, all counted values  section storing the delay time
information. When- needed for effecting adjustment are stored before-  ever
the counted value TC of the timing signal tpa hand in the basic timing
storage area TMa of ROM  Is updated, the central processor 120 compares the
123a as basic timing values of the various operat-  46  counted value TC
with the counted value TC in the Ing elements, and all items of information
Indicative  section of the operation timing register that stores of the
positions of an adjustment switch MSW1' are  the counted values. When the
result of the com- stored In the storage area TMa as addresses.
parison shows agreement, namely when the up- Then, by changing the setting
of the adjustment   dated counted value TC is "4", in the illustrative 



switch MSW1', one counted value is selected from   50  example, the central
processor checks the delay among the stored counted values and is written
time information Tm. In the illustrative example, the into the operation
timing register TMRa of RAM    delay time information Is "1", which means
that a 123b. In the illustrative example, the counted value  delay of
one-half count (= 33 msec) is applied. "6" is selected by the information
Indicating posi-  Therefore, the central processor 120 starts the pro- tion
"1" of the adjustment switch MSW1, and this  55  grammable timer 127 (see
Fig. 22) counting for 33 value is stored in the operation timing register
msec. When 33 msec elapses, the programmable TMRa. Although this
arrangement requires that the  timer 127 provides the central processor 120
with basic timing storage area TMa of ROM 123a have    an interrupt signal
to inform the processor of the 17    33                 EP 0 174 161 B1
34 fact. Upon receiving this signal, the central proces-  ment of the
elements constituting the various wrap- sor 120 executes a processing
program  corre-       ping machine mechanisms when the wrapping ma-
sponding to the operation timing register TRMa.     chine has been brought
to an emergency stop by Adopting such an arrangement enables an adjust-
pressing the emergency stop button 137. ment to be performed over a width
of one-half   5      When wrapping an article In stretchable film, count.
Though the delay time information is set by  the degree of film tension
greatly Influences the the adjustment switch MSW6 In the above embodi-
final appearance of the wrapped article. In order to ment, It is of course
possible to adopt an arrange-  obtain a constant film tension, factors
which play a ment in which counted values serving as basic       critical
role are the size of the article to be timing data and delay time
information are set In a   10   wrapped, the rigidity of the tray, and the
timing at ROM beforehand.                                     which the
left, right and central clamping mecha- Fig. 40 illustrates a control and
display panel  nisms are caused to release their hold on the which
corresponds to the control and display panel  stretchable film at folding.
Accordingly, It goes 121 shown In Fig. 22. The control and display
without saying that how these factors are controlled panel 121 Is provided
with a power switch 139   15  to obtain a constant stretchable film tension
de- having a knob 139a, a manual operation button       cides the
attractiveness of the final package. 132, a tray changeover button 133, a
tray chan-        Though the size of an article to be wrapped geover switch
134, a heater temperature adjust-     depends upon the size of the tray,
tray size is ment knob 135, a verification monitor 136, an
predetermined. Therefore, either the size of the emergency stop button 137,
and a clutch release   20  tray used Is set by the tray changeover switch
134, button 138.                                         or the tray
changeover switch 134 is set to AUTO The power switch 139 cuts off power
when the    and the size of the article to be wrapped is sensed knob 139a
Is turned to the OFF position, and        by the size sensors, as shown In
Fig. 41. Setting introduces power when the knob 139a is turned to   the
switch 134 to the AUTO position is particularly the ON position. The manual
operation button 132   25  effective when continuously dealing with mixed
places the wrapping machine in the manual opera-   trays of different
sizes. In Fig. 41, S1 - 85 denote tion mode by being pressed. The tray
changeover     sensors for sensing the width of the article M to be button
133 is for selecting the type of tray which  wrapped, and SB, S7 designate
sensors for sensing receives the article to be wrapped. For example, If
the height of the article M. These sensors are the tray comprises a strong
and rigid material such   30  provided at the article infeed entryway to
the infeed as styrofoam, the button is placed in the raised    conveyance
mechanism 1 for automatically sensing position A. If the tray comprises
soft and pliable  the sizes of the articles fed In. It should be noted
material such as polypropylene, the button Is      that the "length" of a
tray or article to be wrapped placed in the depressed position B. The tray
chan-  refers to the dimension of the tray in the direction geover switch
134 has five stages of from 1 to 5   35  of movement thereof, and that the
"width" of the corresponding to the sizes of the trays that receive  tray
or article refers to the dimension of the tray the article to be weighed.
The switch 134 also has  perpendicular to the direction of movement. an
AUTO position. When this Is the position cho-       Fig. 42 Illustrates a
table in which the sizes of sen, a changeover is made In such a manner that
articles to be wrapped are broken down into five the sizes of trays fed in
are measured automati-  40  categories a, b, c, d, e based on width and
height. cally by sensors, described below, provided on the     Initially, a
first article to be wrapped is fed in on infeed conveyance mechanism 1. The
heater tern-    the infeed conveyance mechanism 1 and is then perature
adjustment knob 135 is for adjusting the   conveyed on the belt conveyor 15
until it abuts temperature of the heating belt 71 in the outfeed   against
the positioning plate 20 and is stopped mechanism 5. The verification
monitor 136 is for  45  thereby. In this state, a second article to be
verifying the status of each operating section of the  wrapped is fed in
and a weight stability signal is wrapping machine. For example, the monitor
136      produced. In response to this signal, the elevator includes a
display section 136a for indicating the  bed 17 is raised, the left and
right folding plates 



fact that the stretchable film has run out, a display  21, 22 are moved
toward the opening 25, the section 136b for displaying the status of the
eleva-  50  timing at which the grippers 41 and 41' engaging tor mechanism
3, and other useful display sections.  with the left and right movable
guide members 65, The emergency stop button 137 is for bringing the   65'
and 67, 67' are released (namely the timing at wrapping machine to an
emergency stop when an       which the left- and right-side clamping
mechanisms emergency develops such as the jamming or turn-     are
released) is assumed to be TCa, the front over of article to be wrapped,
non-supply of the   55  folding plate 23 is then advanced, the timing at
film, etc. The clutch release button 138 Is for     which the grippers 41'
engaging the central mov- releasing the electromagnetic clutch brakes 108,
able guide member 66' are opened Is assumed to 113, 115, 117 (Fig. 12) to
enable manual move-      be TCb, the stretchable film is fed, the timing 18
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referred to as "film cut timing") at which  at a step 307. In the absence
of the timing signal, the stretchable film is cut by the cutter 43 Is
the system waits until the signal arrives. The timing assumed to be TCc,
the cut length of stretchable   signal acts as an interrupt signal with
respect to the film is advanced, and the timing (hereafter referred
central processor 120. Each time an interrupt is to as "chain conveyor stop
timing") at which the   5   produced by the timing signal, the central
proces- center of the cut length of stretchable film is    sor 120 adds 1
to the counted value TC to incre- brought into agreement with the center of
the open-  merit the same at a step 308. Next, it is determined ing 25 is
assumed to be TCd.                        at a step 309 whether the
incremented counted In general, the timing for starting the operation
value TC Is 2. If it is. the elevator bed 17 is at its of the left and
right folding plates 21, 22 is fixed,  10  uppermost position and, hence,
the left and right and the longer the timing TCa at which the left and
folding plates 21, 22 start to be moved toward the right grippers are
released, the tighter the film will  center of the opening 25 at a step 310
[see Figs. be stretched. If the tray is large and possessed of  16(A),
16(B), 17(A), 17(B)]. little rigidity, however, the timing TCa should be
When the decision rendered at the step 309 is shortened. The same generally
holds true for the   15  that the counted value TC is not equal to 2, or
front gripper release timing. The film cut timing   when the processing of
step 310 is concluded, it is TCc conforms to the size of the tray. Cutting
is    determined at a step 311 whether the counted performed at a delayed
timing for large trays and   value TC is equal to 4. If it is, the left-and
right-side at a more advanced timing for small trays.          clamping
mechanisms clamping the longitudinal Fig. 43 Is a table showing the
relationship  2o  edges of the stretchable film are released at a step
between the sizes of the aforementioned five cate-  312 [see Figs. 18(A),
18(B)]. The left and right gories a, b, c, d, e of articles to be wrapped
and  clamping mechanism releasing timing, namely the the left-right gripper
release timing TCa, front grip-  release counted value TC, Is decided by
referring per release timing TCb, cut timing TCc and a       to the table
of Fig. 43. When the decision at the timing TCd at which film feed ends.
The numerals  25  step 311 is that the counted value TC does not in the
table of Fig. 43 indicate a timing count from  equal 4, or when the
processing of step 312 Is the main timing sensor 126 (Fig. 22) described
concluded, it is determined at a step 313 whether below, and the numerals
in the parentheses in-     the counted value TC equals 5. If it does, the
dicate timing counts for trays having great rigidity.  lateral slider 70
starts to be moved at a step 314 to Control of a wrapping operation
performed by   30  position it over the heating belt 71. the wrapping
machine of the present invention will     When the decision at the step 313
Is that the now be described with reference to the wrapping     counted
value TC does not equal 5, or when the machine control apparatus of Fig. 22
and the        processing of step 314 Is concluded, it is deter- flowcharts
of Figs. 44(A) through 44(D). These      mined at a step 315 whether the
counted value TC flowcharts illustrate operation for a case where the   35
equals 6. If it does, the front folding plate 23 starts initial article to
be wrapped has a size d, for which  to be moved at a step 316 toward the
opening 25 article TCa=4, TCb =8, TCc =27, TOd =28 shall       [see Figs.
19(A), 19(B)]. hold, and where the next article to be wrapped has     When
the decision at the step 315 is that the a size b , for which article TCa =
6, TCb = 10,     counted value TO does not equal 6, or when the TCc = 23,
TCd = 26 shall hold.                 40  processing of step 316 is
concluded, it is deter- The first step is step 303, which calls for the
mined at a step 317 whether the counted value TC power switch 139 to be
placed in the ON position    equals 8. If It does, the central front-side
clamping to start the operation of the wrapping machine.     mechanism is
released at a step 318 to release the Next, the wrapping machine is placed
in a standby  front edge of the stretchable film. mode at a step 304 for
the initial setting of status   45  When the decision at the step 317 is
that the flags and the like (timing TC=0), the checking of   counted value
TC does not equal 8, or when the various sensors and the verification of
apparatus   processing of step 318 is concluded, it is deter- 



status. This Is followed by a step 305 at which it is  mined at a step 319
whether the counted value TC determined whether an article to be wrapped
has     equals 11. If It does, the left and right-side clamp- been fed in,
and then by a step 306 for starting the   50  ing mechanisms are closed at
a step 320 and the main power unit 129 if the decision at the step 305
advance of the left and right folding plates 21, 22 is is affirmative. Here
the pusher conveyor 13 and     stopped at a step 321. Note that though the
left- belt conveyor 15 begin circulating and, in synchro-  and right-side
clamping mechanisms are closed at nism therewith, the elevator mechanism 3
begins to  the step 320, It will suffice if this is performed by be raised
by the elevator cam 93.              55  the time the film is fed. However,
the left- and Next, whether or not the timing signal is being  right-side
clamping mechanism closing operation is produced by the main timing sensor
126 compris-     performed at the instant of step 320 in view of ing the
slitted disk 84 and sensor 85 is monitored  conserving power. At the
completion of left and    37                EP 0 174 161 B1
38 right edge folding at step 321, the elevator bed 17  equals 15. If It
does, the front folding plate 23 is may be lowered since the left and right
folding   stopped at a step 328, the left- and right-side plates 21, 22 are
holding the article M to be      clamping mechanisms are released at a step
329, wrapped. The arrangement is such that the elevator  the central
front-side clamping mechanism  Is bed 17 is lowered by the elevator
operating cam    5   closed at a step 330, and the central rear-side 93
when the counted value TC becomes equal to      clamping mechanism is
released at a step 331. 12 (i.e, TC=12) [see Figs. 21(A), 21(B)]. In the
The front folding plate 23 may be stopped at the above embodiment, the
stopping of the left and     step 328 by sensing, by means of the position
right folding operation Is controlled by the timing  sensor 142 shown in
Fig. 22, that this folding plate signal from the slitted disk 84. However,
as shown   10  has reached a predetermined position. However, If In Fig.
22, it is possible to adopt an arrangement in  control is effected based on
the counted value TC which the positions of the left and right folding  of
the timing signal from the slitted disk 84, this will plates 21, 22 are
sensed by the position sensor    make it possible to change the stopping
position in 141 and the motion of the left and right folding  accordance
with the length of the article to be plates Is stopped when these folding
plates attain  is  wrapped. The reason for releasing the left- and
predetermined positions. Note, however, that if   right-side clamping
mechanisms at the step 329 is control is based upon the counted value TC of
the  as follows. Since the central rear-side clamping timing signal from
the slitted disk 84, the folding  mechanism is released at the next step
331, the plate stopping position can be changed at will    left-and
right-side clamping mechanisms, closed at depending upon the width of the
article to be   20  the step 320, are re-released In order to assure the
wrapped. This Is an advantageous arrangement       release of the film.
because an attractively wrapped package can al-       When the decision at
the step 327 is that the ways be obtained irrespective of the size of the
counted value TC does not equal 15, or when the article to be wrapped.
processing of step 331 is concluded, it is deter- When the decision at the
step 319 Is that the   25   mined at a step 332 whether the counted value
TC counted value TC does not equal 11, or when the    equals 16. if it
does, the left- and right-side clamp- processing of step 321 is concluded,
it is deter-  Ing mechanisms are closed at a step 333 and the mined at a
step 322 whether the counted value TC   central rear-side clamping
mechanism is closed at equals 13. If it does, the lateral slider 70 Is
stopped  a step 334. at a step 323 at a predetermined position above   30
When the decision at the step 332 is that the the heating belt 71. The
heating belt 71 Is then   counted value TC does not equal 16, or when the
stopped at a step 324. Control for moving the      processing of step 334
is concluded, It is deter- lateral slider 70 to the predetermined position
may  mined at a step 335 whether the counted value TO also be performed as
shown In Fig. 22. Specifi-    equals 17. If it does, the film feeding belts
39, 39', cally, the slider 70 may be arranged to be stopped   35  40, 40'
are started at a step 336 and both edges of when it Is sensed by the
position sensor 144 that  the stretchable film are embraced by the grippers
the slider 70 has reached the predetermined posi-  41, 41' and round rubber
belts 42, 42' at a step tion. When the lateral slider 70 is at the
predeter-  337. mined position above the heating belt 71, It Is       When
the decision at the step 335 is that the unnecessary for the heating belt
71 to be cir-  40  counted value TC does not equal 17, or when the culated.
It Is for this reason that the heating belt Is  processing of step 337 Is
concluded, it Is deter- stopped at the step 324.
mined at a step 338 whether the counted value TC When the decision at the
step 322 is that the  equals 18. If It does, the left and right folding
plates counted value TC does not equal 13, or when the    21, 22 start to
be moved toward their initial posi- processing of step 324 is concluded, it
is deter-  45  tions at a step 339 and the front folding plate 23 mined at
a step 325 whether the counted value TC   starts to be moved toward its
initial position at a equals 14. If it does, the discharge pusher 69 is
step 340. Since movement of the article M to the 



driven at a step 326 to push the article M to be  lateral slider 70 Is
almost complete at this time, the wrapped onto the lateral slider 70 [see
Figs. 20(A),  front folding plate 23 may be retracted at the step 20(B),
21(A), 21(B)]. At this time the elevator bed   so  340 without problems. 17
Is at its lowermost position so that it is possible  When the decision at
the step 338 is that the for the article M to be transferred above the
eleva-  counted value TC does not equal 18, or when the tor bed 17 by the
push conveyor 13 and belt        processing of step 340 is concluded, it Is
deter- conveyor 15.                                       mined at a step
341 whether the counted value TC When the decision at the step 325 Is that
the  55  equals 19. If it does, the discharge pusher 69 starts counted
value TC does not equal 14, or when the   to be moved toward its Initial
position at a step 342 processing of step 328 is concluded, it is deter-
and the lateral slider 70 is started at a step 343 to mined at a step 327
whether the counted value TC   move the article M laterally. 20    39
EP 0 174 161 B1                        40 When the decision at the step 341
Is that the  22, that these elements have reached their initial counted
value TC does not equal 19, or when the   positions. By starting the
heating belt 71, an article processing of step 343 is concluded, it is
deter-  wrapped in the stretchable film Is fed out while mined at a step
344 whether the counted value TC  having a label automatically affixed
thereto by the equals 20. If it does, the size of the article to be   5
labeler 140c, the label bearing such printed in- wrapped is sensed at a
step 345, whereby the size  formation as price based on, e.g., the article
weight of the article is decided from the table shown in  sensed by the
sensor 140a. It should be noted that Fig. 42 (it being assumed here that
the size Is   the processing for calculating price based on the category b
). Next, at a step 346, it is decided from  weight signal from the weigher
14, printing the the table shown In Fig. 43 that left- and right-side   10
price together with product name data on the label clamp releasing timing
TCa=6, central front-side  and automatically affixing the label to the
wrapped clamp releasing timing TCb=10, film cut timing    package, is
controlled by the label affixing control TCc = 23 and film feed timing TCd
= 26.           unit 140 and that this Is carried out separately of When
the decision at the step 344 Is that the  wrapping machine control.
However, since one arti- counted value TC does not equal 20, or when the
15  cle is wrapped in two cycles according to the processing of step 346 is
concluded, it is deter-  wrapping machine of the present invention, the
mined at a step 347 whether the counted value TC  printed data employs data
representative of the equals 23. If it does, the stretchable film feeding
article of the immediately previous cycle. belts 39, 39' are stopped at a
step 348, the cutter   When the decision at the step 355 is that the drive
mechanism 44 is started to cause the cutter  20  counted value TC does not
equal 27, or when the 43 to cut the stretchable film at a step 349, and the
processing of step 359 is concluded, It is deter- grippers 41, 41' engaging
with the movable guide  mined at a step 360 whether the counted value TC
members 72 on that side of the feeding belts 39,  equals 30. If it does,
the film cutter 43 is turned off 39' and 40, 40' upstream of the cutter 43
are     at a step 361, grippers 41, 41' on that side of the released at a
step 350 in order to set the stretcha-  25  feeding belts 39, 39' and 40,
40' upstream of the ble film. The process of step 350 Is to prevent the
cutter 43 are closed at a step 362, the main power feed of the uncut film.
unit, namely the motor 16, Is stopped at a step 363 When the decision at
the step 347 Is that the  to halt the infeed conveyance mechanism 1 com-
counted value TC does not equal 23, or when the   prising the pusher
conveyor 13 and belt conveyor processing of step 350 is concluded, It Is
deter-  30  15, and the timing counter is reset at a step 364 to mined at a
step 351 whether the counted value TC  make the counter value TC equal to
zero, i.e., TC equals 24. If It does, the discharge pusher 69 is  = 0. This
ends one cycle of operation, whereupon stopped at Its Initial position at a
step 352. The  the program returns to the step 305 to monitor the discharge
pusher 69 may be stopped at the step    feed-in of the next article to be
wrapped. The 352 by sensing, by means of the position sensor  35  operating
sequence described above Is executed 143 shown In Fig. 22, that It has
reached its initial  continuously. If the decision at the step 360 is that
position.                                         the counted value TC does
not equal 30, then the When the decision at the step 351 is that the
program returns to the step 307 to monitor the counted value TC does not
equal 24, or when the   input of the next timing signal. processing of step
352 is concluded, it is deter-  40  The above flowchart is for describing
the gen- mined at a step 353 whether the counted value TC  eral features of
control processing in the wrapping equals 26. If it does, the chain
conveyors 57, 57'  machine of the present invention, and the incre- are
stopped at a step 354 to halt the cut length of  menting of the counted
value TC at the steps 307, stretchable film.
308 is performed by a main processing routine. When the decision at the
step 353 is that the   45   However, In the flowchart of the control
program counted value TC does not equal 26, or when the   actually used,
the usual practice is to adopt a 



processing of step 354 Is concluded, It Is deter-  processing method In
which the counted value TC mined at a step 355 whether the counted value TC
is incremented as an interrupt processing routine at equals 27. If it does,
the left and right folding plates  the Instant an interrupt is produced by
the timing 21, 22 are stopped at their initial positions at a step   50
signal, a flag informing of the event is set, and the 356, the front
folding plate 23 is stopped at its  flag is monitored with the main
processing routine. initial position at a step 357, the lateral slider 70
Is  Further, in the above embodiment, the release stopped at its initial
position at a step 358, and the  timing values of the clamping mechanisms
are heating belt 71 Is started at a step 359. The left  changed In
dependence upon the size of the article and right folding plates 21, 22,
the front folding  55  to be wrapped In order to adjust the tensioned plate
23 and the lateral slider 70 may be stopped  state of the film used in
wrapping the article. How- at the respective steps 356, 357, 358 by
sensing,  ever, the tensioned state of the film can also be by means of the
position sensor 144 shown in Fig.  adjusted in a similar manner by holding
the release 21    41                 EP 0174161 B1                      42
timing values of the clamping mechanisms fixed     button 138 on the
control and display panel 121 to and varying the operation start timing
values of the  release the electromagnetic clutch brakes 113,115, left,
right and front folding plates 21, 22, 23, re-  117, manually move the
various elements constitut- spectively, in dependence upon the size of the
ing the folding mechanism 4, such as the left, right article to be wrapped.
In addition, the structure of   5   and front folding plates 21, 22 and 23,
respectively, the above embodiment is such that the timing        and free
the jammed article M or the stretchable value at which operation of the
left and right folding  film. This makes it very easy to return the
wrapping plates 21, 22 starts Is varied Independently of the  machine to
the operating state. If reversible motors timing value at which operation
of the front folding  are used in place of the electromagnetic clutches
plate 23 starts. Therefore, even if the tray Is small,  10  113,115, 117;
the recovery operation can be made so that the cut length of stretchable
film is set   even easier by restoring the various operating ele- small in
comparison with the initial spacing be-    ments automatically, rather than
manually, through tween the left and right folding plates 21, 22, the
proper selection of the direction of motor rotation. operation start timing
value of the left and right     As mentioned earlier, the tensioned state
of the folding plates 21, 22 is changed In accordance with  15  film that
influences the final appearance of the the cut length of stretchable film,
thereby enabling  wrapped package is in turn influenced by the di- control
to be exercised in such a manner that the   mansions of the cut film and by
such dimensions cut length of film Is larger than the spacing be-   as the
length, width and height of the article to be tween the left and right
folding plates 21, 22 when  wrapped. The unfortunate result in the case of
the the film covering the article to be wrapped passes   20  conventional
wrapping machine is that film tension between the plates 21, 22 by raising
the elevator   changes with the size of the article to be wrapped, bed 17.
The range of wrappable tray sizes is       thereby causing a difference in
the final appear- therefore very wide.                                ance
of the wrapped packages. It has been at- The operation of the folding
mechanism 4 of     tempted to deal with this problem by adjusting, in the
illustrated embodiment is as shown in Fig. 45.  25  dependence upon the
length of cut film, the timing First, as shown In Fig. 45(A), the article M
to be  at which the left and right edges of the film are wrapped, which Is
contained in a tray, is raised by  clamped. In recent years, however, a
wide variety the elevator bed 17 into engaging contact with a    of trays
have code into common use. These in- cut length of film F extended below
the opening 25  clude small trays having a very small length and formed by
the left and right folding plates 21, 22,  30   width, standard trays,
large trays, and slender trays the front folding plate 23 and the rear
folding roller  which are very small in length in comparison to 24. Next,
as shown In Fig. 45(B), the left and right  width (where the length and
width of a tray or folding plates 21, 22 are moved toward the center
article are as defined earlier). A constant film ten- of the opening 25 to
fold the left and right edge   sion cannot be achieved merely by adjusting
left portions of the stretchable film F under the tray.  35  and right
clamping timing in accordance with film The front folding plate 23 is then
moved toward the  length as in the prior art. Furthermore, in the prior
center of the opening 25 to fold the front edge     art, the cut film
length is decided with the tray used portion of the stretchable film F
under the tray, as  serving as a reference, and left and right clamp
depicted in Fig. 45(C). Thereafter, the discharge  timing is adjusted based
on the cut film length, with pusher 69 pushes the tray so that the rear
edge   40  absolutely no consideration being given to the con- portion of
the stretchable film F is folded under the  dition, namely the height, of
the article in the tray. tray by the rear folding roller 24, as shown In
Fig.  Therefore, even if trays are of the same size, there 45(D). Thus, in
the operation of the folding mecha-  are cases where film tension from one
wrapped nism 4 In the illustrated embodiment, the left and  article to
another is irregular because of the right folding plates 21, 22, the front
folding plate 23   46  amount or type of contents wrapped. 



and the rear folding roller 24 all act at right angles  The present
embodiment of the invention is so to the article M to be wrapped. This
differs from   adapted as to obtain a constant film tension at all the
prior-art arrangement, in which the stretchable  times, irrespective of the
size of the article film is underfolded by a pressing or squeezing
wrapped. Film tension adjustment for achieving this action performed by
left and right folding plates   so  constant film tension will now be
described. and a roller serving as the front folding plate.       The
structure of the wrapping machine of the Accordingly, the present invention
makes it possi-  present invention is such that the wrapping of one ble to
obtain an attractively wrapped package with-  article is completed In two
cycles. More specifi- out producing a large number of wrinkles, creases
cally, In the first half of one cycle (namely the and folds in the
stretchable film. Further, in the  55  period of time from the start of
article infeed by the event of an emergency stop when the article M
pusher conveyor 13 to the completion of article turns over or becomes
jammed in the equipment,     infeed onto the elevator bed 17, which period
of the operator need only press the clutch release    time corresponds to a
count TC of 0 to 15), the 22    43                 EP 0174161 B1
44 article is raised by the elevator bed 17 and the left,  responding to
the cut length of film to release the right and front edge portions of the
cut film are  left- and right-side clamping mechanisms (f in Fig. folded
under the article by the left, right and front  46). The front folding
plate 23 starts operating at a folding plates 21, 22 and 23, respectively.
In the  predetermined timing (TO = 6. as shown at g in Fig. latter half of
this single cycle (which corresponds to   5   46), and then the central
front movable guide mem- a count TC of 16 to 30), the film in unreeled and
ber 66' is actuated at a predetermined timing cor- fed by the chain
conveyors 57, 57' and cut. Ac-     responding to the length of the article
sensed ear- cordingly, at the initial cycle, the article to be  lier,
thereby releasing the central front-side clamp- wrapped waits on the
elevator bed 17. At this time  ing mechanism (h in Fig. 46). The discharge
push- the stretchable film cut to a predetermined length  10  er 69 starts
operating at a predetermined timing Is In the extended state at the
predetermined posi-  (TC = 14, as shown at i in Fig. 46), and then the tion
above the elevator bed 17. When, under these   central rear movable guide
member 66 is actuated conditions, the next article to be wrapped is placed
to release the central rear-side clamping mecha- on the weigher 14 of the
pusher conveyor 13 and     nism a In Fig. 46). The left and right folding
plates the weigher 14 generates a weight stability signal  15  21, 22, the
central front-side clamping mechanism, to Initiate the next single cycle,
the article on the  the front folding plate 23, the central front-side
elevator bed 17 is pushed onto the lateral slider 70  -clamping mechanism,
the discharge pusher 69 and by the discharge pusher 69 In the first half of
this  the central rear-side clamping mechanism start to current cycle, this
occurring following the raising of  be restored to their original positions
at predeter- the article and the underfolding of the left, right and   20
mined timings (i.e., at k, I, m, n, p, q in Fig. 46). front edge portions
of the film. These operations      The method described above is one in
which are repeated in successive fashion. Thus, by com-  the timing for
releasing the central front-side pleting the wrapping of one article
through two     clamping mechanism is adjusted upon sensing the cycles,
processing speed is raised in a case where  length of the article to be
wrapped. However, the a wrapping activity is of the continuous type.  25
description would be much the same for a case Let us describe the foregoing
with reference to  where the height of the article to be wrapped is Fig.
46. In the interval of counted values TO from  sensed and the timings (f
and h in Fig. 46) at which 16 to 30 of the initial cycle, the film is fed
and cut  the left- and right-side clamping mechanisms and to a length
conforming to the article size. Then, in  the central front-side clamping
mechanism are re- the interval of counted values TC from 1 to 15 of  30
leased are adjusted by taking the height of the the next cycle, a wrapping
operation is performed   article Into consideration. in response to
detection of the next article to be     A specific timing adjustment method
will now wrapped. First, then, the  Infeed  conveyance       be described.
mechanism 1 constituted by the pusher conveyor         The article size
sensing unit 128 has the con- 13 and belt conveyor 15 is started and, when
an   35  struction shown in Figs. 47 and 48. The sensing article so fed In
attains a predetermined position on  unit 128 comprises five sensors SX1 -
SX5 for the belt conveyor 15, the width, length and height  sensing the
width of an article to be wrapped, four of the article are sensed in a
manner described     sensors SY1 - SY4 for sensing the length of the later.
The chain conveyors 57, 57' are started at a  article, and two sensors SZ1,
SZ2 for sensing the predetermined timing (TC=17, as shown at a In  40
height of the article. The sensors SY1 - SY4 are Fig. 46) to feed the film.
When the film has been   arranged a prescribed distance apart on the infeed
fed by an amount equivalent to a predetermined      conveyance frame 12 on
both sides of the belt cutting length related to the width and height of
the  conveyor 15. By way of example, light from the article to be wrapped,
the cutter 43 is actuated to  sensors SY1 - SY4 on one side is detected by
the 



cut the film to this predetermined length (b In Fig.  45  sensors SY1 - SY4
on the opposite side. As shown 46). Next, the chain conveyors 57, 57' are
stopped  in Fig. 49, each of the sensors SX1 - SX5 is at a predetermined
timing to bring the center of the  rotatably supported on a shaft SXb as
center and cut length of film into agreement with the center of  comprises
a lever SXa biased at all times in the the opening 25 (c in Fig. 46). When
the feed-in of  position shown by a spring, a sensing arm SXc the next
article to be wrapped is sensed under  so  provided at the rear end of the
lever SXa, a support these conditions, the elevator bed 17 starts to be
member SXd supporting the lever SXa, and a raised at the counted value TO =
0 and reaches the  sensing element SXe for sensing the proximity of
uppermost end of Its stroke at a predetermined     the sensing arm SXc. The
width sensors SX1 - timing (TC=2, as shown at d in Fig. 46). The left   SX5
of the above-described structure are secured and right folding plates 21,
22 start to operate at a   55  between neighboring ones of the round rubber
predetermined timing (TO = 2, as shown at e in Fig.  belts 15c in such a
manner that the distal end of 46), then the left and right movable guide
members  each lever SXa projects above the belt conveyor 65, 67, 65'. 67'
are actuated at a timing cor-      15. The height sensors SZ1, SZ2 are
arranged on 23    45                EP 0 174 161 B1                   46
both sides of the belt conveyor 15, as shown in   storage area 123a-1, a
timing table storage area Fig. 47, and, in an exemplary set-up, light Is
emit-  123a-2 and a basic timing storage area 123a-3. ted by the sensors
SZ1, SZ2 on one side and        The control program storage area 123a-1
stores a detected by the sensors SZ1, SZ2 on the opposite   main routine
processing program for performing side.
5   the main control processing of the wrapping ma- When an article M to be
wrapped is pushed to   chine, as well as various subroutine processing the
position of the line A-A' In Fig. 47 by the    programs. The timing table
storage area 123a-2 pusher 13b of the push conveyor 13, some of the
stores the tables shown In Figs. 50 through 56. The levers SXa of the width
sensors SX1 - SX5 are      basic timing storage area 123a-2 stores the
basic pressed against by the article M, whereby the   io  timings of the
various wrapping machine operating corresponding sensing element SXe senses
the       elements, such as the actuation timings of the left corresponding
sensing arm SXc. The width X of      and right folding plates 21, 22, front
folding plate the article M to be wrapped is detected based on   23 and
discharge pusher 69 (see e, g, i in Fig. 46). the number of width sensors
SX1 - SX5 actuated in  The RAM 123b Is provided with a counted value this
manner. At the same time that width Is de-  15  register 123b-1 for storing
the counted value of the tected, the length Y of the article M to be
wrapped  timing signal tpa, an SX sensor actuated number Is detected based
on the number of length sensors  register 123b-2 for storing a numerical
value indica- SY1  - SY4 actuated. As the article M is advanced  tive of
the number of width sensors SX actuated, further, its height Z Is detected
based on the num-  an SY sensor actuated number register 123b-3 for ber of
height sensors SZ1, SZ2 actuated.      20  storing a numerical value
Indicative of the number As shown in the table of Fig. 50, the heights of
of length sensors SY actuated, an SZ sensor ac- articles M to be wrapped
are classified into L and  tuated number register 123b-4 for storing a
numeri- H In accordance with the operating states of the  cal value
indicative of the number of height sensors sensors SZ1, SZ2. Also, as shown
In the table of   SZ actuated, a TCa register 123b-5 for storing the Fig.
51, film cut lengths Ft are classified Into five  25  timing value TCa at
which the left- and right-side categories a, b, c, d and e in accordance
with the  clamping machanisms are released, a TCb register height Z of the
article to be wrapped and the width  123b-6 for storing the timing value
TCb at which X of the tray. In Fig. 51, the vertically arranged  the
central front-side clamping machanism Is re- numerals Indicate the number
of width sensors SX   leased, a TCc register 123b-7 for storing the timing
actuated, and the horizontally arranged numerals  30  value TCc at which
the cutter is actuated, a TCd stand for the number of height sensors SZ ac-
register 123b-8 for storing the timing value TCd at tuated. As shown in
Fig. 52, articles M to be      which the chain conveyor is stopped to halt
the cut wrapped are classified into four categories a, b, c  length of film
at the center of the opening 25, a set and d in accordance with tray length
TYt. if the  timing register 123b-9 for storing a timing value YT height Z
of an article M to be wrapped is L, then,  35  of processing for selecting
the timings TCa, TCb, as shown in the tables of Figs. 53 and 54, left- and
TCc, TCd from the timing table storage area 123a- right-side clamping
mechanism release timing TCa,  2 and planting these in the registers 123b-5
film cut timing TCc, chain conveyor stop timing   through 123b-9 (this
value is set to one, e.g., 18, In TCd and central front clamp release
timing TCb    the period between completion of left, right and are decided
based upon film cut length Ft and tray   40  front folding and the start of
film cutting), and a length TY[err]. If the height Z of an article M to be
basic timing register 123b-10 for storing the timing wrapped is H. then
left- and right-side clamping   at which each of the wrapping machine
elements is mechanism  release timing TCa, film cut timing    actuated. 



TCc, chain conveyor stop timing TCd and central       The timing signal tpa
from the main timing front clamp release timing TCb are decided as  46
generator 126 is fed by the input/output control shown in the tables of
Figs. 55 and 56.            circuit 124 into the central processor 120 as
an Thus, the tensioned state of the film wrapping  interrupt signal. The
central processor 120 counts an article is adjusted by controlling the
actuation of  the timing signal tpa each time one arrives and the left and
right clamping mechanisms, the central  stores the resulting counted value
TC in the count- front clamping mechanism and the chain conveyors  50  ed
value register 123b-1 of RAM 123b. When the at the timings illustrated In
Figs. 53 through 56.  article M to be wrapped is moved by the pusher How
the various operating elements of the wrap-    conveyor 13 to a
predetermined position (line A-A' ping machine are controlled at these
timings will  in Fig. 47) on the belt conveyor 15, the width and now be
described.                                 length of the article M are
sensed by the width The memory formats of the ROM 123a and   56  sensors
SZ1 - SX5 and length sensors SY1 - SY4, RAM 123b of memory unit 123 are
illustrated In    the number of these sensors actuated in sent from Figs.
57 and 58, respectively. As shown in Fig. 57,  the article size sensing
unit 128 to the central the ROM 123a is provided with a control program
processor 120 through the input/output control cir- 24    47
EP 0 174 161 B1                    48 cult 124, and the processor stores
the number of    value stored In the counted value register 123b-1 actuated
width sensors SX1 - SX5 in the register   reaches "30" (namely when one
cycle ends), the 123b-2 and the number of actuated length sensors
register 123b-1 is reset by a reset signal from the SY1 - SY4 in the
register 123b-3. The height of the  main timing detector 126. Counted
values again article M is then sensed by the height sensors   5   start
being stored in the counted value register SZ1, SZ2, the number of these
sensors actuated is   123b-1 with the start of the next cycle. At TC =2,
sent from the article size sensing unit 128 to the  the elevator bed 17
reaches its uppermost position central processor 120, and the processor
stores the  (d in Fig. 46) and the value in the counted value number of
actuated height sensors SZ1, SZ2 in the   register 123b-1 coincides with
the left and right register 123b-4. For a case where the article M has   10
folding plate actuation timing stored in the basic the size shown in Figs.
47 and 48, "4" Is stored In  timing register 123b-10, whereupon the left
and the register 123b-2 to indicate the number of SX    right folding
plates 21, 22 start to be operated sensors actuated, "3" is stored In the
register    through the drive circuit 125c (e in Fig. 46). Next, 123b-3 to
indicate the number of SY sensors ac-    when the value In the counted
value register 123b- tuated, and "1" Is stored in the register 123b-4 to
15   1 agrees with the left- and right-side clamping Indicate the number of
SZ registers actuated.       mechanism release timing TCa (TC=5) stored in
When the value TC in the counted value register    the TCa register 123b-5
of RAM 123b, a signal Is 123b-1 agrees with the value YT in the set timing
sent to the drive circuit 125f to actuate the left- and register 123b-9,
the central processor 120 retrieves  right-side movable guide members 65.
65', 67, 67' the timing table area 123a-2 of ROM 123a from the   20  and
release the left- and right-side clamping values stored In the registers
123b-2, 123b-3 and   mechanisms (f in Fig. 46). When the value in the
123b4, selects the left- and right-clamping mecha-  counted value register
123b-1 agrees with the front nism  release timing TCa, the central
front-side   folding plate actuation timing value (i.e.. TC=6) in clamping
mechanism release timing TCb, the cut-    the basic timing register 123b-10
at about the ter actuating timing TCc and the chain conveyor   25  same
time that the left and right clamping mecha- stop timing TCd, which timings
depend upon the      nisms are released, a signal is sent to the drive
width, length and height of the article M to be     circuit 125d to start
the operation of the front wrapped, and stores these timings in the TCa
reg-   folding plate 23 (g in Fig. 46). When the value in ister 123b-5, TCb
register 123b-6, TCc register    the counted value register 123b-1 agrees
with the 123b-7 and TCd register 123b-8, respectively. If,  30  central
front-side clamping mechanism release tim- by way of example, "4", "3" and
"1" are stored     ing TO (TC=9) stored in the TCb register 123b-6,
respectively In the registers 123b-2, 123b-3, 123b-  a signal is sent to
the drive circuit 125g to actuate 4, as mentioned above, "L" is selected
from regis-  the central front movable guide member 66' to ter 123b-4, "c"
is selected from registers 123b-2,  release the central front-side clamping
mechanism 123b-4, and "c" is selected from register 123b-3.  36  (h in Fig.
46). Next, when the value in the counted As a result, "5" is stored In TCa
register 123b-5   value register 123b-1 agrees with the discharge "9" Is
stored in TCb register 123b-6, "25" Is stored  pusher actuation timing TO
(TC=14). a signal Is In TCc register 123b-7, and "27" Is stored in TCb
sent to the drive circuit 125e to start the operation register 123b-8.
When, under these conditions, the  of the discharge pusher 69 (i in Fig.
46). When the value in the counted value register 123b-1 attains   40
value In the counted value register 123b-1 agrees the timing TO = 17 (a In
Fig. 46) at which the      with the central rear-side clamping mechanism
re- conveyors 57, 57' are actuated and which is stored  lease timing TO (TO
= 15) stored in the basic timing 



in the basic timing register 123b-10, the central  register 123b-10, a
signal is sent to the drive circuit processor 120 causes the drive circuit
125[err] to      125h to actuate the central rear movable guide circulate
the chain conveyors 57, 57' in order to  45   member 66 to release the
central rear-side clamp- start film feed. Next, when the value in the
counted  Ing mechanism ([err] in Fig. 46). The foregoing oper- value
register 123b-1 agrees with the value (i.e.,  ations are performed by the
main routine program TC=25) stored in the TCc register 123b-7, the
and various subroutine programs stored in the con- cutter 43 Is actuated
through the drive circuit 125k  trol program storage area 123a-1 of ROM
123a. and cutter drive unit 44 to cut the film to a pre-  50  As set forth
hereinabove, timing TCa is set in determined length (b in Fig. 46). When
the value in  dependence upon the cut film length and timing the counted
value register 123b-1 agrees with the   TCb Is set in dependence upon the
length of the value (i.e., TC = 27) stored in the TCd register    article M
in a case where the height of the article M 123b-8, a signal for stopping
the chain conveyors  is less than a given height (i.e., in a case where Z
57, 57' is sent to the drive circuit 125[err] to stop   55   = L). In other
words, tension at left and right these chain conveyors in order to bring
the center  underfolding is adjusted based on the cut length of of the cut
film Into coincidence with the center of  film, and tensioning at front
underfolding is per- the opening 25 (c in Fig. 46). When the counted
formed based on the length of the article M to be 25    49
EP 0174161 81                     50 folded. In a case where the height of
the article M  which is the same regardless of whether the article is
greater than the given height (i.e., when Z = H),  is great or small in
height. However, the height Z of the timings TCa, TCb for the case Z = L
are accel-  the article to be wrapped changes over a range erated.
Therefore, wrapping can be carried out at a  small in comparison with the
width X and length Y highly stable film tension even for a tray which Is
5   of the article, and the film  Itself possesses very small, a tray whose
length is very small in  stretchability. If the wrapping machine is of a
sim- comparison with Its width, or a tray whose height is  pie type,
therefore, an adjustment which takes the great in comparison with its
length and width.    height of the article Into account can be deleted. In
the above embodiment the length to which    Even If such is the case, the
tension adjustment the film is cut is selected based on the width and   10
based on the length of the article Is performed height of the article to be
wrapped, and the release  solely by the front folding plate according to
the timing TCa is set in accordance with the cut film  wrapping machine of
the present invention, so that length. However, an arrangement is possible
in    the tensioned state dependent upon the size of the which the release
timing TCa Is set in accordance  article is of greater stability than that
obtained with with the width of the article to be wrapped. Further,  is
the prior-art wrapping machine of this type. though the selection will be a
rough one, an ar-     In the above embodiment, the cut film length,
rangement can be adopted in which the cut film    which depends upon the
width and height of the length itself is selected based solely on the width
article to be wrapped, and the operation timings of of. the article to be
wrapped without taking the  the operating elements, which depend upon the
height of the article Into account.           20  tray length categories
and article height categories, Furthermore, In the above embodiment,
tension  are stored beforehand in table form in ROM 123a, adjustment at the
left, right and front portions is  and the predetermined timing values are
read out made by changing the timing TCa (f in Fig. 46) at  of the ROM on
the basis of a detection signal which the film Is released by the left- and
right-side  indicative of the size of the article to be wrapped. clamping
mechanisms and the timing (h in Fig. 46)  25   However, an arrangement is
also possible wherein at which the film is released by the central front-
the basic timings of the various operating elements side clamping
mechanism. However, film tension    are stored beforehand In the ROM 123a
or RAM adjustment is not limited to such an arrangement,  123b, and the
central processor 120 calculates the for the tensioned state of the film
can be adjusted  operation timing of each operating element based even if
timing for film release by the left- and right-  30  on these basic timings
and either the size detection side clamping mechanisms and timing for film
re-  signal from the article size sensing unit 128 or a lease by the
central front-side clamping mecha-   setting signal entered manually from
the control nism are fixed at respective predetermined values  panel. and
the operation timings of the left, right and front  It should be noted that
in the tension adjust- folding plates 21, 22, 23 are changed. In addition,
It  35   ment described hereinabove, only the tensioned is possible to
adjust the tensioned state of the film  states at left, right and front
edge underfolding are by changing, when necessary, both the left- and
taken into account, and no particular adjustment Is right-side clamping
mechanism release timing and  applied to the tensioned state at rear edge
under- the operation timing of the left, right and front  folding. The
reasons for this are twofold. First, folding plates 21, 22, 23. In other
words, left and   40  since articles are brought into alignment by the
right tensioning is decided by the time difference  positioning plate 20
with the rear edge serving as a 



between the start of operation of the left and right  reference, the film
underfolds are already defined. folding plates 21, 22 and the film release
by the left    . Second, since the rear edge underfolding operation and
right clamping mechanisms, and front ten-     is performed in parallel with
article discharge after sioning is decided by the time difference between
45  the left, right and front underfolding operations, the the start of
operation of the front folding plate 23  tensioned state of the film is
virtually decided at and the film  release by the central front-side   the
conclusion of the left, right and front underfol- clamping mechanism.
Therefore, a constant film     ding operations. Since it thus appears that
rear tension can be realized at all times by adjusting  edge underfolding
does not have much influence these time differences in dependence upon the
so  on tension, a structure can be adopted wherein the size of the article
to be wrapped.                left, right and central clamping mechanisms
are In the above-described embodiment, the ar-     provided on the front
side only, with only a single, rangement Is such that when the height Z of
an    undivided clamping mechanism being provided on article to be wrapped
Is greater than a given height  the rear side. (i.e., when Z = H), an
adjustment is made to shorten   65  In the film folding mechanism having
the struc- the abovementioned time differences in compari-   ture
illustrated In the above embodiment, the son with the case where Z Is less
than the given  rounded comers of the left and right folding plates height
(i.e., when Z = L), thereby to obtain a tension  21, 22 on the side of the
front folding plate 23 have 26    51                EP 0174161 B1
52 a radius R1 which is greater than the radius R2 of  the escape of the
film F is formed on the opposing the rounded corners of the left and right
folding  sides 21a, 22a of the left and right folding plates. plates 21, 22
on the side of the rear folding roller  The length t3 of the parallel
portions is formed to 24, and the opposing sides 21 a, 22a of the left and
be approximately the same as the maximum width right folding plates 21, 22
are parallel, as shown in   5   of the trays to be wrapped. Fig. 59.
Further, when the wrapped article is fed     When the left and right
folding plates 21, 22 out, the rear folding roller side serves as a placing
are advanced horizontally toward a tray T to fold reference for the article
with relation to the rear  the film F under the bottom of the tray T, the
left underfolding operation. In consequence, when deal-  and right folding
plates 21, 22 come to occupy the ing with a variety of trays of different
lengths and   to  positions indicated by the dashed lines. At the widths,
there are cases where difficulty is exper-  moment that left and right
underfolding ends, the ienced In wrapping articles attractively. The rea-
amount of film folded under the tray by the front sons for this will now be
described.              folding plate 23 Is large on the rear side and
small As mentioned earlier, trays for receiving arti-  on the front side
thereof. That Is, since the clear- cles to be wrapped include small trays
having a   15  ance defined by the left and right folding plates 21, very
small length and width, slender trays which  22 is larger on the front side
than at the rear side, are very wide in comparison to length, and large
the amount of film underfolded on the front side is trays having a large
length and width. Let us de-  less than that underfolded on the rear side.
Accord- scribe a wrapping operation taking a small tray and  Ingly, when
the front folding plate 23 is moved a slender tray as examples.
20  toward the tray T under these conditions, the por- Figs. 60(A) through
60(C) show the relationship  tion of the film F underfolded by the front
folding between trays and the positions occupied by the   plate 23 Is not
squeezed excessively. Hence, an left and right folding plates 21, 22 at the
end of an  attractively wrapped package with few wrinkles and underfolding
operation. The opposing sides 21a,   creases can be obtained. 22a of the
folding plates 21, 22 are parallel, as   25  By forming the film escape
portion S between mentioned above, and are of equal widths  [err],  the
left and right folding plates 21, 22, as decribed Fig. 60(A) illustrates
the situation for a small tray  above, the timing at which the plates 21,
22 contact Ta, Fig. 60(B) for a slander tray Tb, and Fig. 60(C)  the film
on the side of the front folding plate 24 and for a large tray Tc. For the
slender tray Tb, the  that at which they contact the film on the side of
length L2 of the underfold shown in Fig. 60(B) is  30  the rear folding
roller 24 at left and right underfol- larger than that of the underfold
[err] for the small  ding differ. In other words, contact occurs later on
tray Ta, shown in Fig. 60(A). For the large tray Tc  the side of the front
folding plate 23 than on the whose length and width both are great, as
shown in  side of the rear folding roller 24. Consequently, if Fig. 60(C),
no particular problem Is Involved in final  left and right front-side
clamping mechanisms CL1, package appearance even though the length of the
35  CL3 and left and right rear-side clamping mecha- underfold is large.
For the slender tray Tb of small  nisms CL4, CL6 are operated at the same
timing, length, however, as shown in Fig. 60(B), the excess  there are
occasions where the tension of the film F film on the side of the front
folding plate 23 is  differs at the front and back, thus resulting in an
squeezed excessively at front underfolding owing  unattractively wrapped
package. Accordingly, the to the clearance between the left and right
folding   40  tension of the film F is adjusted by setting the 



plates 21, 22. This causes the central portion of the  release timing of
the left and right-rear side clamp- package on the front side thereof to
develop a    ing mechanisms CL4, CL6 to be earlier than that of large
number of creases and wrinkles, thus detract-  the left and right
front-side clamping mechanisms ing from the final appearance of the wrapped
pack-  CL1, CL3. age.                                          45      The
above embodiment adopts a method In Accordingly, In another embodiment of
the      which the cut length of film is decided automati- present
invention, the left and right folding plates  cally upon sensing the width
and height of the 21, 22 are formed as shown in Fig. 61. Specifically,  .
article to be wrapped. However, it is also possible the clearance between
the opposing left and right  to adopt a method in which the cut length of
film is folding plates 21, 22 is formed to have sides which   50  set
manually at the control and display panel 121 are parallel over a
predetermined length t3 on the  in accordance with the size of the fray
used. This side of the rear folding roller 24, and to widen  manual setting
method will now be described. gradually toward the side of the front
folding plate  Fig. 62 is a view showing the external appear- 23. In other
words, the left and right folding plates  ance of another embodiment of the
control and 21, 22 have a dimension [err] on the side of the front  55
display panel, here designated 121'. The control folding plate 23 which is
smaller than a dimension  and display panel 121' is provided with a power
12 of the parallel portions [err] on the side of the rear  switch 139', a
manual operation button 132', a tray folding roller 24, whereby a portion S
for allowing  type changeover switch SW3 for changing the type 27    53
EP 0174161 B1                      54 of tray, a film tension adjustment
switch SW2 for   geover switch SW3 to standard, large, small and adjusting
film tension, a film cut-length selection  long. Further, assume that the
five categories of left switch SWI for selecting the cut length of film, a
and right front-side clamping mechanism release clutch release switch 133'
for clutch release, a    timing in progressively slower order are a, b, c,
d heater temperature adjustment switch 134, and an   5   and e. Then, by
setting the tray type changeover emergency stop switch 135', these elements
con-     switch SW3 to standard, large, small and long, left stituting the
control panel section 121a' (which cor-  and right front-side gripper
release timing will be responds to the section 121a of Fig. 22). A display
rendered as shown In Fig. 65 by setting the film section 121b' Is provided
with means for displaying  length selection switch SW1 to 1 - 5 In a case
the status of various wrapping machine elements,  10   where the film
tension adjustment switch SW2 is such as underfolding status, film status
and the    set to "3". like. This section corresponds to section 121b of
The reason for thus changing what is indicated Fig. 22.
by the graduations of the film length selection The tray type changeover
switch SW3 Is for      switch SW1 and film tension adjustment switch
changing among standard, large, small, slender  15  SW2 by designating the
tray type through use of trays, etc., in accordance with trays categorized
by  the tray type changeover switch SW3, is to obtain dimensions and shape.
The film tension adjustment   an attractively wrapped package irrespective
of the switch SW2 is for changing over film tension from   tray type
category. weak to strong in five stages. Left and right film     When the
cut film lengths A, B, C, D and E are tension is decided by the operation
timing of the   20  decided by the tray type changeover switch SW3 left and
right grippers at the front and of the left  and film length selection
switch SW1 as shown in and right grippers at the rear, and tension at the
Fig. 64, the timing Tm at which the left and right front side of the film
is decided by the operation  folding plates 21, 22 are actuated Is decided
as timing of the central grippers at the front. In es-  shown in, e.g.,
Fig. 66, In dependence upon the cut sence, then, it is the operation
timings of the above   25  film lengths A, B, C, D and E. The numerical
values operating elements that are changed by the switch  representative of
the operation timing Tm Indicate SW2. The film length selection switch SW1
Is for    the angle of rotation of the slitted disk 84, namely changing
over film length from short to long in five  the count of pulse signals
from the main timing stages. Here, the arrangement is such that the
detector 126 (where it is assumed that one pulse is selection effected by
the tray type changeover  30  produced for every [err] of rotation of the
slitted disk switch SW3 takes precedence over of the selec-      84). tions
made by the film tension adjustment switch       Selection of release
timing for the left and right SW2 and film length selection switch SW1. In
other  clamping mechanisms on the front side and left words, these switches
are Interrelated and are not  and right folding plate operation timing Tm
is per- adjusted independently of one another. For exam-   35  formed
entirely on the basis of the table selected pie, even if the film length
selection switch SWI is  by the ROM 123a. The central processor 120 per-
set to "3", the actual cut length of the film will  forms a monitoring
operation to determine whether differ depending upon whether the tray type
chan-   the count of pulse signals from the main timing geover switch SW3
is set to LARGE or SMALL.         detector 126 has been updated. When the
count Is 



This point will now be described in detail.    40  updated, the central
processor 120 determines Trays now in common use may be classified
whether the count agrees with the Individually set broadly into four types,
namely standard trays T1,  timing counts and, when such Is the case,
executes large trays T2, small trays T3 and long (slender)   the particular
process. trays T4, as shown in Fig. 63. The standard tray T1    Fig. 67 is
a mechanical chart illustrating an is that most widely employed and
Includes a wide   45  example of the operation of the various elements
variety of trays from small to large having a sub-  constituting the
folding mechanism. It is assumed stantially fixed length-to-width ratio.
The large tray  in the Figure that the main timing detector 126 T2 is a
so-called "jumbo" tray of great size having  produces one pulse each time
the slitted disk 84 a length-to-width ratio of near unity and is used
rotates by [err]. The elevator bed 17 begins ascend- widely for meat
products. The small tray T3 Is of  so  ing at timing 1, reaches its
uppermost position at very small size, and the long tray T4 is much
timing 16, begins descending at timing 32 and greater is width than in
length (where width and    reaches its lowermost position at timing 46 [see
(a) length are as defined earlier). Assuming that the  In Fig. 67]. For a
cut film length A (the smallest five categories of cut film length In
progressively  possible), the left and right folding plates 21, 22 larger
order are A. B, C, D and E, cut film length  55  begin advancing at timing
6, finish advancing at set at the graduations 1, 2, 3, 4 and 5 of the film
timing 26, begin withdrawing at timing 44 and finish length selection
switch SW1 will be rendered as     withdrawing at timing 64. For cut films
lengths B, C shown in Fig. 64 by setting the tray type chan-     and D,
however, the left and right folding plates 21, 28    55
EP0174161 B1                       56 22 begin advancing at timing 8 and
finish advan-   is hastened so that the left and right edges of the cing at
timing 28. and for a cut film length E (the  film can be fully engaged by
the ends of the largest possible), the left and right folding plates
folding plates 21, 22 even though the elevator bed 21, 22 begin advancing
at timing 10 and finish      17 Is raised to press the tray T into
tensioned advancing at timing 30 [see (b) in Fig. 67]. Thus,   5   contact
with the film F, as shown in Fig. 69(B). This the timing at which the left
and right folding plates  assures that the film F will be folded smoothly
21, 22 are actuated Is hastened when the cut film   under the bottom of the
tray T. length Is small and prolonged when the cut film        As many
apparently widely different embodi- length is large.
ments of the present invention can be made with- For tray categories T1
(standard), T3 (small)  10  out departing from the spirit and scope
thereof, It is and T4 (long), the discharge pusher 69 begins      to be
understood that the Invention Is not limited to advancing at timing 24,
finishes advancing at tim-  the specific embodiments thereof except as de-
ing 44, begins withdrawing at timing 48 and fin-    fined in the appended
claims. ishes withdrawing at timing 68. For tray category T2 (large), the
discharge pusher 69 begins advan-   15 cing at timing 26 and finishes
advancing at timing 46 [see (d) In Fig. 67]. Thus, the operation timing
Claims of the discharge pusher 69 is changed depending upon the tray
category to adjust the tension at the  1. A wrapping machine for wrapping
an article rear side of the film and hence improve the appear-  20  (M) in
a film (F) delivered by a film delivery ance of the wrapped package. The
adjustment of         section and cut to a predetermined length, film
tension, which influences the final appearance    comprising film feeding
means (2) for feeding of the wrapped package, is performed by changing
the cut film and extending said cut film at a the release timings of the
left and right clamping     predetermined position of the wrapping ma-
mechanisms on the front and rear sides, as In-  25     chine; infeed means
(1) for feeding in an article dicated by the solid or dashed lines at (e)
and (f) of  to be wrapped; lifting means (17) for lifting the Fig. 67, and
the adjustment of film tension on the    article fed in by said infeed
means Into engag- front side is performed by changing the central
ing contact with the extended film so that the clamping mechanism on the
front side, as shown in      article may be wrapped in the film;
discharging (g) of Fig. 67. Though the tension of the film at the   30
means (5) for discharging a wrapped article rear side is adjusted by
changing the operation        from the wrapping machine; left and right
fold- timing of the discharge pusher 69, it is also possi-   Ing plates
(21, 22) disposed above the ex- ble to perform this adjustment by changing
the         tended film at positions having left-right sym- operation
timing of the central clamping mecha-        metry with respect to the
article feed-in direc- nism on the rear side.                         35
tion for underfolding left and right edge por- Thus, the operation timing
of the left and right    tions of the film  covering the article from
folding plates 21, 22 is changed based on the cut      above; a rear
folding member (24) disposed at length of film, with plates 21, 22 being
actuated      a position perpendicular to said left and right 



later for large cut film lengths and earlier for short  folding plates (21,
22) for underfolding rear cut film lengths. The resulting relationship
among   40  edge portions of the film; the film F. left and right folding
plates 21, 22 and      characterised in that a front folding plate tray T
is as shown in Figs. 68 and 69. Specifically,      (23) is disposed at a
position perpendicular for a large length of cut film, the length Ft of the
to the left and right folding plates (21, 22) cut film F is greater than
the distance D between         and said left, right and front folding
plates the left and right folding plates 21, 22, as shown In  45  and said
rear folding member (24) define a Fig. 68(A). Therefore, the timing at
which the left       generally rectangular opening (25); first slid- and
right folding plates 21, 22 are actuated is made      ing means (27, 27')
for moving said left and later so that the left and right edges of the film
can    right folding plates (21, 22) toward the cen- be fully engaged by
the ends of the folding plates       ter of the opening (25); second
sliding 21, 22 even though the elevator bed 17 is raised to  50   means
(29, 29') for moving said front folding press the tray T into tensioned
contact with the film     plate (23) toward said rear folding member F, as
shown in Fig. 68(B). This assures that the film    (24); and drive means
(125) for driving each F will be folded smoothly under the bottom of the
of said folding plates (21, 22, 23), at least tray T. For a small length of
cut film, the length Ft     two of said drive means being independent of
the cut film F is smaller than the distance D   55     of each other.
between the left and right folding plates 21, 22, as shown in Fig. 69(A).
However, the timing at which   2. A wrapping machine according to Claim 1,
the left and right folding plates 21, 22 are actuated  wherein said infeed
means (1) comprises an 29    55                 EP 0 174 161 B1
56 22 begin advancing at timing 8 and finish advan-    is hastened so that
the left and right edges of the cing at timing 28, and for a cut film
length E (the  film can be fully engaged by the ends of the largest
possible), the left and right folding plates  folding plates 21, 22 even
though the elevator bed 21, 22 begin advancing at timing 10 and finish
17 is raised to press the tray T into tensioned advancing at timing 30 [see
(b) in Fig. 67]. Thus,   5   contact with the film F, as shown in Fig.
69(B). This the timing at which the left and right folding plates  assures
that the film F will be folded smoothly 21, 22 are actuated is hastened
when the cut film   under the bottom of the tray T. length is small and
prolonged when the cut film         As many apparently widely different
embodi- length is large.                                    ments of the
present Invention can be made with- For tray categories T1 (standard), T3
(small)  10  out departing from the spirit and scope thereof, It is and T4
(long), the discharge pusher 69 begins       to be understood that the
invention Is not limited to advancing at timing 24, finishes advancing at
tim-  the specific embodiments thereof except as de- ing 44, begins
withdrawing at timing 48 and fin-    fined In the appended claims. Ishes
withdrawing at timing 68. For tray category T2 (large), the discharge
pusher 69 begins advan-   15 cing at timing 26 and finishes advancing at
timing 46 [see (d) in Fig. 67]. Thus, the operation timing  Claims of the
discharge pusher 69 Is changed depending upon the tray category to adjust
the tension at the  1. A wrapping machine for wrapping an article rear side
of the film and hence improve the appear-  20  (M) in a film (F) delivered
by a film delivery ance of the wrapped package. The adjustment of
section and cut to a predetermined length, film tension, which influences
the final appearance     comprising film feeding means (2) for feeding of
the wrapped package, is performed by changing        the cut film and
extending said cut film at a the release timings of the left and right
clamping      predetermined position of the wrapping ma- mechanisms on the
front and rear sides, as in-   25     chine; infeed means (1) for feeding
in an article dicated by the solid or dashed lines at (e) and (f) of  to be
wrapped; lifting means (17) for lifting the Fig. 67, and the adjustment of
film tension on the      article fed in by said infeed means into engag-
front side is performed by changing the central         ing contact with
the extended film so that the clamping mechanism on the front side, as
shown In       article may be wrapped in the film; discharging (g) of Fig.
67. Though the tension of the film at the   30  means (5) for discharging a
wrapped article rear side is adjusted by changing the operation
from the wrapping machine; left and right fold- timing of the discharge
pusher 69, it is also possi-    Ing plates (21, 22) disposed above the ex-
ble to perform this adjustment by changing the          tended film at
positions having left-right sym- operation timing of the central clamping
mocha-         metry with respect to the article feed-in direc- nism on the
rear side.                          35      tion for underfolding left and
right edge por- Thus, the operation timing of the left and right     tions
of the film  covering the article from folding plates 21, 22 is changed
based on the cut      above: a rear folding member (24) disposed at 



length of film, with plates 21, 22 being actuated       a position
perpendicular to said left and right later for large cut film lengths and
earlier for short   folding plates (21, 22) for underfolding rear cut film
lengths. The resulting relationship among   40  edge portions of the film;
the film F, left and right folding plates 21, 22 and       characterised in
that a front folding plate tray T is as shown in Figs. 68 and 69.
Specifically,      (23) is disposed at a position perpendicular for a large
length of cut film, the length Ft of the       to the left and right
folding plates (21, 22) cut film F is greater than the distance D between
and said left, right and front folding plates the left and right folding
plates 21, 22, as shown in  45  and said rear folding member (24) define a
Fig. 68(A). Therefore, the timing at which the left        generally
rectangular opening (25); first slid- and right folding plates 21, 22 are
actuated is made       ing means (27, 27') for moving said left and later
so that the left and right edges of the film can     right folding plates
(21, 22) toward the cen- befully engaged by the ends of the folding plates
ter of the opening (25); second sliding 21, 22 even though the elevator bed
17 is raised to  so    means (29, 29') for moving said front folding press
the tray T into tensioned contact with the film      plate (23) toward said
rear folding member F. as shown in Fig. 68(B). This assures that the film
(24); and drive means (125) for driving each F will be folded smoothly
under the bottom of the          of said folding plates (21, 22, 23), at
least tray T. For a small length of cut film, the length Ft      two of
said drive means being independent of the cut film F is smaller than the
distance D    55     of each other. between the left and right folding
plates 21, 22, as shown in Fig. 69(A). However, the timing at which   2. A
wrapping machine according to Claim  1. the left and right folding plates
21, 22 are actuated   wherein said infeed means (1) comprises an 29    57
EP 0 174 161 B1                    58 infeed conveyor (13, 15), said
discharging          clamped between said grippers on one side means (5)
comprises a discharge conveyor            thereof and said round rubber
belts on the (70), and said infeed conveyor and discharge        other side
thereof. conveyor are arranged perpendicular to said film feeding means.
5   10. A wrapping machine according to Claim 9, wherein said grippers (41,
41') constitute a film 3.  A wrapping machine according to Claim 1 or 2,
clamping mechanism with a plurality of mov- wherein said lifting means (17)
comprises an        able guide members (65, 65', 67, 67') for elevator
mechanism (3) having an elevator bed       opening and closing said
grippers and a por- (17), and wherein there is provided positioning   10
tion of the extended film. means for positioning the infed article to be
wrapped above said elevator bed (17), an out-   11. A wrapping machine
according to any preced- feed side of the article serving as a reference.
Ing claim, further comprising a control unit for controlling the wrapping
machine in such a 4. A wrapping machine according to any preced-   15
manner that a single article (M) to be wrapped ing claim, wherein said left
and right folding     is wrapped in two cycles of operation, said plates
(21, 22) define a gap between opposing       control unit effecting control
in such a manner sides thereof, said opposing sides being           that an
article to be wrapped, which has been shaped In such a manner that the gap
is larger      fed in above said lifting means (17) at a sec- on the side
of said front folding plate (23) than   20  ond half of an immediately
preceding cycle, is on the side of said rear folding member (24).
lifted into engaging contact with the extended film (F) and said film is
folded under said 5. A wrapping machine according to any preced-
article by said folding mechanism (21, 22, 23, ing claim, wherein each of
said independent         24) at a first half of a current cycle, and such
drive means comprises means for transmitting   25  that another article to
be wrapped is fed in driving power from a drive source (16) through
above said lifting means by said infeed means an electromagnetic clutch
(108, 113, 115, 117).     (1) at a second half of the current cycle. 6. A
wrapping machine according to any of           12. A wrapping machine
according to any of Claims 1 to 4, wherein each of said Indepen-  30
Claims 1 to 10, further comprising a control dent drive means comprises a
reversible mo-         unit for sensing the size of an article (M) to be
tor.                                                wrapped at a first half
of an immediately pre- ceding cycle of operation, cutting and feeding 7. A
wrapping machine according to any preced-         the film (F) on the basis
of a signal indicative ing claim, wherein the film delivery section (39,
35  of the sensed size of said article to be 40) is operated at a speed
lower than a speed       wrapped, at a second half of the immediately at
which said film feeding means (57) is op-        preceding cycle of
operation, and actuating 



erated, and a first stretching means (41,66)        said folding mechanism
(21, 22, 23, 24) at a applies predetermined tension to the film in the
first half of a current cycle of operation on the lengthwise direction
thereof.              40       basis of a signal indicative of the size of
the article to be wrapped sensed at the first half of 8  A wrapping machine
according to any preced-         the immediately preceding cycle of
operation. ing claim, wherein said film feeding means (2) has. a diverging
configuration, and a second    13 A wrapping machine according to any
preced- stretching means (41', 66') applies predeter-  45   Ing claim,
further comprising a weigher (14) mined tension to the film In the
widthwise          provided at a portion of said infeed means for direction
thereof while the film is clamped at      producing a weight signal
indicative of the its opposing edge portions and fed by said film
weight of an article (M) to be wrapped, and feeding means.
labelling means provided at a portion from 50      which a wrapped article
is fed out for affixing a 9. A wrapping machine according to any preced-
label to the wrapped article, said label bearing ing claim, wherein said
film feeding means (2)      printed information such as article price based
comprises a pair of chain conveyors (57, 57'),      on the weight signal
from said weigher. a round rubber belt (42) disposed on the outer periphery
of each of said chain conveyors, and   65 a plurality of grippers (41, 41')
pivotally pro-  Revendications vided on each of said chain conveyors, the
opposing edge portions of the film  being       1. Machine d'enveloppement
pour envelopper un 30    59                EP 0174161 B1
60    I11111  l   IlIJ1! III article (M) dans un film (F) fourni par une
moyens de positionnement pour positionner section de foumiture de film et
coupe & une        P'article & envelopper qui arrive au-dessus de longueur
predeterminee,  comprenant des           cette plate-forme elevatrice (17),
un c8te arrie- moyens d'amen6e du film (2) pour amener le        re de
l'article servant de reference. film coupe et etendre ce film coup4 en une
5 position predetermin~e de la machine d'enve-   4. Machine d'enveloppement
solon l'une des re- loppement, des moyens d'allmentation (1) pour
vendications precedentes, dans laquelle les amener un article a envelopper,
des moyens        plaques de pliage gauche et droite (21, 22) de levage
(17) pour soulever l'article amend      delimitent un intervalle entre
leurs cotes en ~-'   par les moyens d'allmentatlon en contact avec   10
vis-&-vis, ces c8tes en vis-&-vis etant formes le film etendu de fagon que
l'article puisse etre  de telle maniere que l'intervalle soit plus grand
enveloppi dans le film; des moyens d'evacua-      du cote de la plaque de
pliage frontale (23) tion (5) pour evacuer do la machine d'envelop-    que
du c8tl de l'element de pliage arriere pement un article envelopp6; des
plaques de       (24). pliage gauche et droite (21, 22) disposees au-  i5
dessus du film etendu en des positions syme-   S. Machine d'enveloppoment
selon l'une des re- triques par rapport au sons d'arrivee de l'arti-
vendications precedentes, dans laquelle cha- cle pour replier les bords
gauche et droit du      cun des moyens d'entralhement independants film
recouvrant l'article de dessus; un element    comprend des moyens pour
transmettre une de pliage arriere (24) dispos4 dans une posi-  20
puissance  d'entrainement  en  provenance tion perpendiculaire aux plaques
de pliage         d'une source d'entratnement (16) par l'lnterm6- gauche et
droite (21, 22) pour replier par des-   diaire d'un embrayage
dlectromagnetique (108, sous le bord arrlere du film,
113,115, 117). caracterisde en ce qu'une plaque de pilage frontale (23) est
disposee on une position   25  6. Machine d'enveloppement selon Pune des
re- perpendiculaire aux plaques de pilage gau-      vendicatlons 1 a 4,
dens laquelle chacun des che et drolte (21, 22) et en ce quo les
moyens d'entraihement independants coin- plaques de pliage gauche, droite
et frontale    prend un moteur reversible. et 16lment de pliage arriere
(24) d6finis- sent une ouverture de forme g6nerale rec-  30  7. Machine
d'enveloppement selon l'une des re- tangulaire (25), en ce quo des premiers
vendicatlons precedentes, dans laquelle la sec- moyens coulissants (27,
27') sont prevus        ton de fourniture de film (39, 40) est actionnge
pour deplacer les plaques de pliage gauche      a une vitesse plus faible
quo la vitesse & et drolte (21, 22) en direction du centre de    laquelle
les moyens d'amenee du film (57) I'ouverture (25), en ce que des deuxlbmes
35   fonctlonnent, et un premier moyen d'4tirage moyens coulissants (29,
29') sont prevus        (41, 66) exerce une tension predeterminee sur 



pour deplacer la plaque de pliage frontale      le film dans le sons de sa
longuour. (23) en direction de l'6lement de pliage arrlere (24), et on ce
que des moyens d'en-  8. Machine d'enveloppement selon l'une des re-
traihement (125) ont prevus pour entrainer  40  vendications prec~dentes,
dans laquelle les chacune des plaques de pllage (21, 22, 23),     moyens
d'amen~e du film (2) one une configu- deux au moins de ces moyens
d'entratne-         ration divergente, et un deuxilme moyen d'eti- ment
etant Independants l'un de l'autre.        rage (41', 66') exerce une
tension pr6determi- nee sur le film dans la direction de la largeur, 2.
Machine d'enveloppement selon la revendica-  45    alors quo le film est
bride au niveau de ses tion 1, dans laquelle les moyens d'alimentation
bords opposes et amend par les moyens (1) comportent un transporteur
d'alimentation     d'amenee du fillm. (13, 15), lea moyens d'dvacuation (5)
compren- nent un transporteur d'evacuation (70) et le  .9. Machine
d'enveloppement selon l'une des re- transporteur d'allmontation et le
transporteur  50  vendications precedentes, dans laquelle les d'svacuation
sont disposds perpendiculaire-        moyens d'amenee du film (2)
comprennent ment aux moyens d'amen6e du film.                 deux
transporteurs A cha~ne (57, 57'), une courroie ronde de caoutchouc (42)
dtant dispo- 3  Machine d'enveloppement selon la revendica-        see sur
la peripherie exterieure de chacun de tion 1 ou la revendication 2, dans
laquelle lee  55  ces convoyeurs a chalhes, et une multipllclt6 moyens de
levage (17) comportent un mecani-        de prehenseurs (41, 41') articules
sur chacun sme elevateur (3) ayant une plate-forme elbva-     de ces
transporteurs & chaIhe, les bords oppo- trice (17) et dans laquelle il est
prevu des       ses du film etant bridds entre ces prehenseurs 31    ! 1
c111111111ON 111111 1111 1111  61          EP 0 174 181 B1
62 d'un c8te et ces courroles rondes de caout-       le prix de lParticle
base sur le signal de poids chouc de l'autre c6t6.
en provenance du dispositif de pesee. 10. Machine d'enveloppement selon la
revendica- tion 9, dans laquelle les prdhenseurs (41, 41')   5   AnsprUche
constituent un mecanisme de bridage du film avec une multiplicite delements
de guidage     1. Verpackungsmaschine zum  Verpacken eines mobiles (65, 65'
,7, 67') pour ouvrir et former   Artikels (M) in elne von elnem
Follenlieferab- ces prehenseurs et une portion du film 6tendu.    schnitt
bereitgestellte und In eine vorbestimm- 10     to Lnge geschnittene Folle
(F), folgendes auf- 11. Machine d'enveloppement selon lune des re-
weisend: eine Folienzuf ihreinrichtung (2) zum vendications precedentes,
comprenant en ou-       ZufUhren der geschnittenen Folio und Ausbrel- tre
une unite de commande pour comrnander         ten der geschnittenen Folie
an einer vorbe- la machine d'enveloppement de telle manibre       stimmten
Position der Verpackungsmaschine; qu'un soul article (M) a envelopper est
enve-  is  eine Einfthreinrichtung (1) zum Einfihren el- lopp6 en deux
cycles de fonctionnement, cltte     nes zu verpackenden Artikels; elne
Hebeein- unite de commando effectuant la commando          richtung (17)
zum Heben des durch die Emn- de tolle maniere qu'un article a envelopper,
qui  fRhreinrichtung eingeftihrten Artikels In ESi- a ete amene au-dessus
des moyens de levage        griffskontakt mit der ausgebrelteten Folle der-
(17) dans une deuxieme moilie d'un cycle im-   20  art, daR der Artikel in
die Folie verpackt wer- mediatement precedent, est leve en contact
den kann; sine Entladeeinrichtung (5) zum Ent- avec le film etendu (F) et
que le film est repli6  laden eines verpackten Artikels von der Ver- sous
cet article par le mecanisme de pliage       packungsmaschine; linke und
rechte Faltplat- (21, 22, 23, 24) dans une premiere moitie d'un    ten (21,
22), die oberhalb der ausgebreiteton cycle courant, et de telle fagon qu'un
autre  25  Folie In Positlonen mit Links-Rechts-Symme- article a envelopper
est amen6 au-dessus des      trie hinsichtlich der EinfUhrrlchtung des
Artikels moyens de levage par les moyens d'alimenta-       angeordnet sind,
zum Falten der rechten und tion (1) dans une deuxieme moiti6 du cycle
linken Kantenbereiche der den Artikel bedek- courant.
kenden Folio von oben her; sin hinteres Falt- 30      element (24), das In
elner rechtwinkeligen Po- 12. Machine d'enveloppement selon l'une des re-
sion zu der linken und rechten Faltplatte (21, vendications 1 a 10,
comprenant en outre une      22) angeordnet ist, zum Falten der hinteren
unite de commande pour detecter la dimen-         Kantenbereiche der Folio;
gekennzeichnet da- sion d'un article (M) a envelopper dans une       durch,
daB eine vordere Faltplatte (23) in elner premibre moitli  d'un cycle
immediatement  35     rechtwinkeligen Position zu der linken und precedent
de fonctionnement, pour couper et       rechten Faltplatte (21, 22)
angeordnet ist, und 



amener le film (F) sur la base d'un signal        die linke, rechte und
vordere Faltplatte und das indiquant la dimension ddtectde de cot article
hintere Faltelement (24) esne Im wesentlichen a envelopper, dans une
deuxieme moitie du         rechtwinkelige 6ffnung (25) bilden; durch erste
cycle de fonctionnement Imm6dlatement pr6-  40    Gleiteinrichtungen (27,
27') zum Bewegen der c6dent, et pour actionner le mecanisme de
linken und rechten Faltplatte (21, 22) in Rich- pilage (21, 22, 23, 24)
dans une premiere         tung auf das Zentrum der Offnung (25), zweite
moilti d'un cycle. de fonctionnement courant      Gleltelnrichtungen (29,
29') zum Bewegen der sur la base d'un signal indiquant la dimension
vorderen Faltplatte (23) In Rlchtung auf das de l'article & envelopper
d~tect6 dans la pro-  4s  hintere Faltelement (24) und eine Antriebsein-
miere moitie du cycle de fonctionnement im-       richtung (125) zum
Antreiben jeder der Falt- mediatement prec~dent.
platten (21, 22, 23), wobel mindestens zwei der Antriebseinrichtungen
voneinander unabhangig 13 Machine d'enveloppement selon INune des re-
sind. vendications precedentes, comprenant en ou-  so tre un dlspositif de
pesee (14) monte dans une  2. Verpackungsmaschine nach Anspruch 1, wobei
portion des moyens d'alimentation pour pro-       die Einf~hreinrichtung
(1) sine ElnfOhrf6rder- duire un signal de poids indiquant le polds
elnrichtung (13, 15) und die Entladesinrichtung d'un article (M) a
envelopper, et des moyens      (5) eine Entladefbrderelnrichtung (70)
aufwelst d'dtiquetage prevus dans une portion dont un   55  und die
EinfThrf6rderelnrichtung und die Entla- article enveloppe est 6vacu6 pour
fixer une       defdrderelnrichtung rechtwinkelig zu der Fo- etiquette sur
l'article enveloppe, cette etiquette  lienzufUhreinrichtung angeordnet
s1nd. portant des informations imprim~es telles que 32    63
EP0174161B1                       641  IlI!I &3  Verpackungsmaschine nach
Anspruch 1 oder           Seito und dem umlaufenden Gummigurt auf 2. wobel
die Hebeeinrichtung (17) einen Hebe-      der anderen Seite geklemmt sind.
werkmechanismus (3) mit einem Hebewerkbett (17) aufweist und eine
Positioniereinrichtung  10. Verpackungsmaschine nach Anspruch 9, wobei zum
Positionieren des eingeflhrten, zu verpak-   5  die Greifer (41, 41') einen
Follenklemmecha- kenden Artikels oberhalb des Hebewerkbettes        nismus
mit mehreren beweglichen FUhrungs- (17) vorgesehen ist, wobel sine
AusfUhrseite       elementen (65, 65', 67, 67') zum 6ffnen uind des
Artikels als Referenz dlient.                  SchlieIen der Greifer und
einem Bereich der ausgebrelteten Folis darstellen. 4. Verpackungsmaschine
nach elnem der vorste-  tO henden AnsprUche, wobei die linke und die
11. Verpackungsmaschine nach einem der vorste- rechte Faltplatte (21, 22)
sIne LUcke zwischen     henden AnsprUche, die ferner sine Steuerein- ihren
gegenUberstehenden Seiten bilden und         heit zum Steuem der
Verpackungsmaschine die gegen~berstehenden Selten so ausgebildet
derart aufweist, daR eln einzelner, zu verpak- sind, dall die LUcks auf der
Seite der vorderen   is  kender Artikel (M) in zwei Arbeitszykien ver-
Faitplatte (23) groler ist, als auf der Seite des  packt wird, wobei die
Steuereinheit derart steu- hinteren Faltelements (24).
ert, dafl ein zu verpackender Artikel, der ober- halb der Hebeeinrichtung
(17) in elner zweiten 5. Verpackungsmaschine nach einem der vorste-
Halfte eines unmittelbar vorhergehenden Zy- henden AnsprUche, wobei jede
der unabhangl-  20    klus' eingefUhrt worden ist, bis zum Eingriffs- gen
Antrlebseinrichtungen Einrichtungen zum        kontakt mit der
ausgebreiteten Folie gebracht Obertragen der Antriebskraft von einer An-
wird und die Foils von dem Faltmechanismus triebequelle (16) Ober sine
elektromagnetische     (21, 22, 23, 24) in der ersten Hilfte eines Kupplung
(108, 113, 115, 117) aufweist.            laufenden Zyklus' unter den
Artikel gefaltet 25      wird, und daBl ein anderer zu verpackender 6.
Verpackungsmaschine nach einem  der An-             Artikel oberhalb der
Hebeeinrichtung durch die sprUche 1 bis 4, wobei jede der unabhangfgen
ElnfUhreinrichtung (1) in einer zweiten HaIfte \.J   Antriebseinrichtungen
einen  umschaltbaren         des laufenden Zyklus' elngefahrt wird. Motor
aufweist. 3o  12. Verpackungsmaschine nach einem  der An- 7.
Verpackungsmaschine nach sinem der vorste-          sprtche 1 bis 10, die
ferner sine Steuereinheit henden AnsprUche, wobel der Folienlieferab-
zum Wahmehmen der Grole sines in elner schnitt (39, 40) mit einer
geringeren Geschwin-    ersten HAIfte sines unmittelbar vorhergehen-
digkeit als die Folienzuflihreinrichtung (57) be-  den Arbeltszyklus' zu
verpackenden Artikels trieben wird und sine erste Dshneinrichtung   35
(M), Schrneiden und ZufUhren der Foile (F) auf 



(41, 66) sine vorbestimmts Spannung auf die        der Grundlage sines die
wahrgenommene Gr6- Folie in deren Langsrichtung aufbringt.            Be
des zu verpackenden Artikels angebenden Signals in elner zweiten Hdifte des
unmittelbar 8  Verpackungsmaschine nach einem der vorste-
vorhergehenden Arbeitszyklus', und Ansteuern henden AnsprUche, wobei die
FolienzufUhrein-  40   des Faltmechanismus (21, 22, 23, 24) In elner
richtung (2) sine divergierende Konfiguration      ersten HNIfte eines
laufenden Arbeitszyklus' hat und sine zwelte Dehneinrichtung (41'. 66')
auf der Grundlage einer die in der ersten Hflf- sine vorbestimmte Spannung
auf die Folie in        te des unmittelbar vorhergehenden Arbeitszy- deren
Querrichtung aufbringt, wahrend die Fo-      kius' wahrgenommene Gr6li des
zu verpak- lie an ihren gegenUberflegenden Kantenberei-  46   kenden
Artikels anregenden Signals. chen geklemmt und durch die FolienzufUhrein-
richtung zugeflihrt wird.                      13. Verpackungsmaschine nach
einem der vorste- henden AnsprUche, die ferner sine in einem 9.
Verpackungsmaschine nach sinem der vorste-         lBereich der
EinfUhreinrichtung angeordnete henden AnsprUche, wobei die FolienzufUhrein-
5o   Waage (14) zum Erzeugen eines das Gewicht richtung (2) sin Paar
Kettenf6rdereinrichtungen    eines zu verpackenden Artikels (M) angeben-
(57, 57') einen an der auleren Peripherie je-      den Gewlchtsignals, und
Etikettiervorrichtun- der der Kettenfordereinrichtungen angebrach-
gen auf weist, die in einem Bersich vorgese- ten umlaufenden Gummigurt (42)
und mehrere         hen sind, von dem ein verpackter Artikel aus-
schwenkbar an jeder der Kettenfordereinrich-   S5  gefUhrt wird, um ein
Etikett auf dem verpack- tungen vorgesehene Greifer (41, 41 ) aufweist,
ten Artikel anzubringen, wobei das Etikett die wobei die gogenUberliegenden
Kantenbereiche        gedruckte Information, wie den Preis des Arti- der
Folie zwischen den Grelfem auf der einen       kels auf der Grundlage des
Gewichtsignals von 33    85                   EP 0 174 161 B1
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