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APPARATUS FOR MAKING CLOSED BOXES
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Neuilly-sur-Seine, France

Filed QOct. 17, 1962, Ser. No. 231,230
1 Claim. (CL 53—51)

This invention relates to apparatus for making closed
boxes from two strips of material of which a first strip is
formed with a longitudinally extending series of open-
topped boxes of equal length which are equally spaced
longitudinally of the strip, while a second flat strip is
provided with a longitudinally extending series of identi-
fication markings respectively for positioning in predeter-
mined relationship relative to the boxes of the first strip,
the longitudinal spacing being successive markings on the
second strip being different from the longitudinal spacing
of successive boxes on the first strip.

A known form of apparatus for making closed boxes
employs two strips of the same or different material, suc-
cessive sections of one strip being shaped to form open-
topped boxes while successive sections of the other strip
form the covers. An open-topped box of the first strip
is filled with the product to be stored therein, and is then
placed in register with a section of the other strip and
sealed thereto to form a closed box.

If an identification label is required on the cover of
each box these labels may be printed on, or attached to,
the respective sections of the second strip before that
strip is placed in the apparatus. A difficulty which then
arises is that the longitudinal spacing between successive
labels may not be equal to the longitudinal spacing be-
tween successive boxes of the first strip, il which case the
labels will not appear in their correct position relative to
the edges of the covers of the boxes. In fact, if the spac-
ing between labels is continuously less than, or greater
than, the longitudinal spacing of the boxes of the first
strip a stage will be reached when part of a label appears
on one box and the remainder on the succeeding box.

This difficulty can be overcome by stopping the appara-
tus as soon as the displacement of labels become apprecia-
ble, cutting out a small transverse section of the strip
bearing the labels, and pulling the remainder of that strip
to its correct position relative to the other strip. How-
ever, repeated stoppages of this kind reduce the output
from the apparatus and also require the presence of an
operator, with consequent increases in the cost of pro-
ducing each box.

It is an object of the present invention to provide an
improved apparatus for making closed boxes which in-
cludes means for ensuring that the two parts of the box
are substantially in register before being joined together
to form the box.

Accordingly the present invention consists in an appara-
tus for making closed boxes from two strips of material
of which a first strip is formed with a longitudinally ex-
tending series of open-topped boxes of equal length which
are equally spaced longitudinally of the strip while a sec-
ond flat strip is provided with a longitudinally extending
series of identification markings respectively for position-
ing in predetermined relationship relative to the boxes of
the first strip, the longitudinal spacing between successive
markings on the second strip being different from the
longitudinal spacing of successive boxes on the first strip,
and a longitudinally extending series of detectable means
being provided on the second strip, the longitudinal spac-
ing between successive detectable means being a function
of the longitudinal spacing between successive markings,
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wherein there are provided conveying means for advanc-
ing the strips along respective paths through the appara-
tus, the two strips lying alongside one another over a
part of their paths, detecting means disposed alongside
the path of the second strip and arranged to detect the
passage of each detectable means, the detecting means
providing a difference signal representative of the differ-
ence between the longitudinal spacing of two successive
detectable means and the longitudinal spacing of succes-
sive open-topped boxes on the first strip, control means
operable in response to the difference signal to cause an
alteration in the position of an identification marking on
the second strip relative to an open-topped box on the first
strip, whereby the marking is positioned in the said pre-
determined relationship relative to the said open-topped
box within the said part of their travel, and means for
joining the part of the second strip bearing the marking
to the: open-topped box to form a closed box while they
are in the predetermined relationship.

Embodiments of the invention will now be described
by way of example with reference to the accompanying
drawings in which:

FIGURES 1 and 2 are diagrammatic and perspective
views, respectively, of an apparatus for making closed
boxes;

FIGURES 3 and 4 are side and elevations, respectively,
of part of an apparatus for making closed boxes accord-
ing to the invention;

FIGURE 5 shows part of a further apparatus according
to the invention;

FIGURE 6 shows two strips after they have been joined
to form closed boxes on an apparatus according to the
invention.

The apparatus illustrated in FIGURES 1 and 2 of the
drawings is adapted for making a series of closed boxes
from two strips of an extensible plastic material such as
polyvinyl chloride, polystyrene or low density polyethyl-
ene.

At one end of the apparatus there is provided a spindle
3a upon which is wound a reel 3 of a first strip 1 of the
material and at an intermediate point along the length
of the apparatus is a further spindle 4a carrying a reel
4 of a second strip 2 of the material. The strip 1 is used
to provide the bases and side walls of the boxes and the
strip 2 the covers, the latter having labels 25 printed
thereon at locations spaced apart along its length.

From the spindle 3a the path of the strip 1 extends
vertically downwards to a iguide roller 3¢ and then hori-
zontally through successive zones A, B,C,D,Eand F
of the apparatus. The path of the strip 2 extends verti-
cally downwards to a guide roller dc, disposed at the
beginning of zone D, and thence extends through zones
D, E and F, immediately above the path of strip 1. The
strips are moved along these paths by predetermined
distances at periodic intervals by means of a conveying
device Ti disposed in zone F, the detailed construction
of this device being described hereinafter.

In its jpassage through the apparatus a section of the
strip 1 first passes through a heating device CH in zone
A, which softens the section, and thence to a moulding
device PF in zone B. The lower part of the latter device
consists of a mould 5 of a shape corresponding to that
required for the base and side walls of the boxes and
formed with apertures 6 whereby its interior can be
subjected to a reduced pressure. Under the influence
of this reduced pressure a central part of a softened section
of the strip 1 is deformed fo the shape of the mould 5,
forming an open-topped box of the form designated 1a
in FIGURES 1 and 2. In succeeding zone C, this box is
filled with the product to be stored therein by means of
adispenser 19.

The section of strip 1 next enters zone D of the ap-
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paratus where it is disposed immediately beneath a labelled
section of the strip 2 from reel 4 and within a welding
device PS. 1In this zone the peripheral parts of the two
strips ‘are-joined together by the welding device PS to
form a closed box 7.

For separating the closed box 7 from the remainder
of the composite sirip thus formed from strips 1 and 2
there is provided a cutting and ejecting device PD in zone
E, the box 7 being ejected from the apparatus by means
of a chute 24 and the perforated;, composite strip 8
passing on to zone F wherein the conveying device Ti is
mounted.

The moulding device PF, welding device PS, and cuiting
and ejecting device PD each includes a gantry 13, com-
prising a horizontal member which extends transversely
over the path of the strip 1 and two vertical members
disposed on opposite sides, respectively, of the path of
this strip. The vertical members of each gantry 13 are
clamped to respective horizontal bars 9 which extend
through the apparatus and are disposed parallel with, and
on opposite sides of, the path of strip 1.. Each device
also includes a base member 14 which is movable in a
vertical direction relative to its gantry 13 by means of
a jack 16. Guides 15 are provided for confining move-
ment of the base members 14 to the vertical direction.

The conveying device Ti in zone F includes a cross
bracket 25 which is rigidly attached at opposite ends
thereof to the bars 9 and carries a jack 26. Mounted on
the end of the jack remote from the bracket 25 is a
further bracket 27 which is slidably mounted on the bars
9 and carries two clamping jaws 28 and 29 disposed above
and below, respectively, the path of the composite strip
8. The jack 26 is provided with a driving means whereby
the bracket 27 can be moved backwards and forwards
along the length of the bars 9, the jaws 28 and 29 clamping
the composite strip and drawing it forwards by a pre-
determined distance ¢ when the movable part of the
jack moves:in a forward sense, and releasing the strip
so as to effect no movement thereof on its return.

The cross bracket 25 also carries guide rollers 38 and
31 for guiding the composite strip 8 out of the apparatus.

In order that the labels 24 printed on the strip 2 are
correctly positioned on the boxes 7 it is essential that
the longitudinal spacing p (not shown) between succes-
sive startings of labels should be equal to the distance
d by which the composite strip 8, and hence the strip
1, is advanced during each forward movement of the
jack 26.  Unfortunately, as stated above, correct spacing
of the labels cannot be ensured even with carefnl print-
ing, and eventually a stage may be reached where a label
appears partly on one box and partly on the succeeding
box.

To overcome this difficulty succeeding startings of labels
2b on the strip 2 are spaced apart by a distance p which
may vary due to errors in printing but which is arranged
to be smaller than the distance d by which the composite
strip 8 and strip 1 are advanced at each forward move-
ment of the conveying device Ti. In addition, each section
of the strip 2 is provided with a detectable mark, which
may simply be the start or finish of the label on that
section or may be an additional mark such as a strip
of opaque material. For use with strips 2 of this form
the apparatus illustrated in FIGURES 1 and 2 of the
drawings is modified by the inclusion of the parts illus-
trated in FIGURES 3 and 4.

The latter figures show the strip 2 of thermoplastic
material for forming the covers of boxes which is in the
form of the reel 4 wound on the spindle 4a and is pro-
vided with labels at locations spaced apart by a distance
p and strips of opaque material near the respective labels.
The ends of the spindle are mounted on respective hori-
zontal arms 38 each of which is carried by an upright
member 45 mounted on a bar 9. Pivoted at the forward
end of each arm 38 is 2 movable arm 37 which is urged
in a counter-clockwise direction, as seen in FIGURE 3
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4
of the drawings, by a compression spring 39 connected
between an upper end of the arm 37 and an intermediate
point alopg the length of arm 38. A freely rotatable
roller 40 is carried: by the lower ends of the movable
arms 37.

Also mounted on each of the upright members 4b are
respective jacks 36, each having a piston and piston rod
41 which are arranged.to be movable in a vertical direc-
tion. Opposite ends of a movable roller 32 are con-
nected to the lower ends of the respective pistons 41 and
a stationary roller 33 is mounted on the arms 45 immedi-
ately below this movable roller. As in the apparatus
illustrated in FIGURES 1 and 2, a roller dc is provided
at ‘the bottom ends of the upright members 4b.- The
rollers 48, 32, 33 and 4c are all made of rubber.

The path of the strip 2 extends forwardly from the
reel 4 to the roller 48, rearwardly to rollers 32 and 33,
between these rollers, vertically downwards to roller 4c,
and from there to zone D of the apparatus.

In the vertical part of this path, between the rollers
33 and 4c, the strip passes between:a pair of transparent
guide plates 42, each of which extends between: the up-
right members 4b. A lamp 35 .is mounted on one side
of the path to provide a beam of light through the plates
42 and the part of the strip 2 therebetween.  For detecting
the light after it emerges from the plates-and strip a
photoelectric cell 34 is provided on the side of the strip
remote from the lamp 35.

In operation of the apparatus the conveying device Ti
moves the composite strip 8, and hence the strips 1 and 2,
in a forward direction at periodic intervals of time. No
restraining means is provided for the composite strip 8 or
the strip 1 and accordingly these strips are advanced
through a distance d during each movement of the jack
26 in a forward direction, a section on strip 1 being sub-
jected to the various operations described above in the
intervals between successive movements,

Prior to each movement of the conveying device Ti in
the forward direction one of the opaque strips on strip 2
is disposed between the plates 42, this position having
been reached at the end of the preceding forward move-
ment. Under the action of the conveying device the strip
2 is then advanced, together with the composite strip 8
to which it is attached, and a new section of the strip be-
gins to enter the welding device PS in zone D.

Movement of the strip 2 continues until the strip has
moved through a distance p and the succeeding opaque
strip has entered the space between the guide plates 42
and cut off the light from the lamp 35 to the photoelectric
cell 34. As soon as this happens the current through the
cell decreases, and this is arranged to actuate a relay
device, not shown in the drawings, which controls the
cperation of the jacks 36. The jacks effect downwards
movement of the roller 32 so as to clamp the strip 2 be-
tween rollers 32 and 33 and prevent movement of any
part of the strip between these rollers and the reel 4.

The relay device is arranged:to remain in its operative
position until the device Ti has moved the composite strip
8 and strip 1 through a total distance d, which corre-
sponds to the movement of the succeeding: open-topped
box 1a into the welding device PS. During this time the
part of the strip 2 between:the rollers 32 and 33 and the
composite strip 8 is stretched by an amount equal to
d—p, the difference between the spacing between suc-
cessive boxes on strip 1 and the spacing between: succes-
sive labels on the strip 2. This is sufficient to ensure that
corresponding sections of the strips 1 and:2 are substan-
tially in register as they come to rest in the welding de-
vice PS and subsequent operation of the latter device pro-
duces a box whose label is disposed: substantially at the
center of its cover. Two bozes formed in this manner,
and before separation from the strips 1 and 2 in the zone
E of the apparatus, are shown in FIGURE 6.

After the welding of the strips 1 and 2 in the welding
device PS the relay device causes the jacks 36 to move
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the roller 32 vertically upwards, thereby releasing the
strip 2 in readiness for the mext forward movement of
the conveying device Ti.

In a second embodiment of the invention which is
suitable for making boxes from thermoplastic material or
metal strips, a device for producing a line of perforations
extending transversely across the strip 2 is provided to the
right of the roller 4¢ as viewed in FIGURE 3. After the
roller 32 has moved downwards to clamp the rearward
part of the strip 2 further movement of the strip 8 and
the forward part of strip 2 causes the latter to be torn
along the line of the perforations, and at the end of this
movement a section of strip 2 has moved into a position
in the welding device PS where its label 25 is disposed
substantially over the center of the corresponding section
of the strip 1. The gap in strip 2 caused by the tear lies
over the space between the rearward end of the recep-
tacle 1a in the device PS and. the succeeding receptacle.

The welding electrodes of the device PS are made
wider than the width of the gap in strip 2 so that both
the rearward and forward edges of the tear are welded
to the strip 1, thus ensuring that the rearward part of
strip 2 is drawn forward at the next movement of com-
posite strip 8.

A third embodiment of the invention is suitable for
use with a strip of non-extensible material, such as a
metal strip. In this apparatus the photoelectric cell 34
is disposed on the same side of the strip 2 as the lamp 35,
s0 as to detect light reflected from the strip, or alternative-
ly, it may be disposed on the opposite side and the de-
tectable means may consist of cut-out portions of the
strip. A roller 32¢ having a ridge 324 along its length,
as illustrated in FIGURE 5 of the drawings, is used in
place of the roller 32 of FIGURES 3 and 4, and the labels
2b on the strip 2 are spaced apart by a distance P which
is greater than the distance d through which the strips
8 and 1 are advanced at each forward movement of the
conveying device Ti.

During the initial part of this forward movement the
ridge 32b of the roller 32a is pressed against the strip 2
so as to form a deformation which extends transversely
across the strip, the size of this deformation being such
as to reduce the effective spacing between successive labels
to an amount less than d.

The deformation in the strip 2 passes through the
plates 42 and around the roller 4¢ before an identification
mark on the strip causes the photoelectric cell 34 and
relay device to operate the jacks 36 and cause downward
movement of the roller 32. When this movement does
take place, and the rearward part of the strip is clamped
between rollers 32 and 33, further movement of the con-
veying device Ti causing enlargement of the sections of
strip 2 entering the welding device PS by reducing the
size of its deformation. - This enlargement is arranged to
be such that a section of strip 2 is substantially in regis-
ter with the corresponding section of strip 1 by the time
the two come to rest and welding is effected.
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What we claim is:

Apparatus for making packages from two strips of
material, of which a first strip is deformed to produce a
longitudinally extending series of open-topped boxes of
equal length which are equally spaced longitudinally of
the first strip while a second flat strip is provided on the
one hand with a longitudinally extending series of identi-
fication markings for positioning in a predetermined rela-
tionship on the boxes of said first strip, the longitudinal
spacing between the beginning of successive markings on
the second strip being systematically smaller than the
longitudinal spacing between the beginning of succes-
sive boxes on the first strip, and on the other hand with
a longitudinally extending series of detectable means, the
longitudinal spacing between successive detectable means
being substantially equal to the longitudinal spacing be-
tween the beginning of successive markings, said appara-
tus comprising conveying means for advancing step-by-
step each of said strips along respective paths through
the apparatus, said two strips lying alongside one another
over a part of their paths, detecting means disposed along-
side the path of said second strip and arranged to detect
the passage of each detectable means, said detecting means
providing a signal each time a detectable means passes
the detecting means, means for heat-sealing the part of
said second strip bearing said marking to the open-topped
box to form a package while they are in said predeter-
mined relationship, during a standstill of said conveying
means between two steps thereof, and clamping means
operable in response to said signal to retain in a stationary
position the portion of said second strip which is disposed
rearwardly of said clamping means, while the portion
of said second strip disposed forwardly of said clamping
means is advanced by said conveying means, whereby
said identification marking is brought into said prede-
termined relationship due to actual movement of said
conveying means and to the longitudinal extension of said
portion of said second strip disposed forwardly of said
clamping means, at the heat-sealing level thereof, said
clamping means including a stationary guide roller pro-
viding a guiding surface for the second strip along its
path through the apparatus, a movable roller disposed on
the side of the path remote from the stationary roller,
and means operable in response to said signal for mov-
ing the movable roller towards the stationary roller so as
to grip the second strip therebetween.
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