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In my copending applications, Serial No.
695,143, filed September 6, 1946, now Patent No.
2,551,080 and entitled Knocked Down or Folding
Structure Made From Acetate Sheeting or the
Like and Seria] No. 720,437, filed January 6, 1947
and ‘entitled Folding Boxes Employing Non-
scorable Sheeting. I have shown the manu-
facture or articulated panel structures and
knock-down or collapsible box structures made
therefrom, where the panels are of non-scorable
sheeting. By this is meant a material which, un-
like boxboard, is incapable of being rendered less
Stiff along a line by the operation of scoring sc
that parts of the material adjacent the score
line become in effect hinged together and can
be folded and unfolded with respect to each
other repeatedly. A mnon-limitative example of
such a material is celiulose acetate sheeting of
‘a thickness of .01 inches or over.

In the said copending applications articuiated
‘structures are made by continuously slifting a
supply of the non-scorable sheeting, applying
over the slit lines strips of a material thin and
‘flexible enough to act as hinging means and ad-
hesively securing these strips to the non-scorable
‘material, then cutting the composite product
“transversely to provide structures in which dis-
crete panels are articulated together. Such
structures fold readily when the panels are moved
toward each other with the strip within the apex
of the angle formed by the folding. They can
be folded in the opposite direction since there is
sufficient give or stretchability in the material
of the strips; but they offer a substantial re-
‘sistance to folding in such a direction. Ifis ad-
vantageous both for strength and for appearance
and feel to provide knock-down box structures
in which the hinging strips lie at the outside of
the lines of fold; and it is a principal object of
this invention to,teach a means and mecthod
whereby articulated panel structures may bhe
manufactured which will fold as readily in one
direction -as in the other.

This and additional objects of the invention
which “will be set forth hereinafter or will be
-apparent to one skilled in the art upon reading
-these specifications, I accomplish by that method
-and means of ‘which T shall now describe an ex-
emplary embodiment. Reference is made to the
accompanying drawings, wherein:

“Figure 1 is a partial plan view of the exemplary
for-of my apparatus.

Figure 2 is a sectional view of the same parts.

“Figure 3 is -a sectional view of the spreader
member ‘taken along the line 3—323 of Figuve 2.

‘Figure 4 is a perspective view of an articulated
“panel structure.

In the ordinary -slitting -of materials the sev-
-ered ‘edges come into complete abutment during
“the course of travel of the material. Thus when
“the hinge strips -are applied ‘there is no ‘separa-
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tion .of the slit edges which would permit ready

folding .of the structure .in the direction away

from the hinge strips. While fhe articulated
material can he forcibly folded in this direction,
unless the lines of articulation are “pre-broken,”
resistance to .folding will be encountered .in
erecting the box, which resistance will tend to
warp the walls in the erected structure.

Pre-breaking, while feasible, is expensive and
inconvenient.

I have found that.if the slit edges of the sheet-
ing can be separated a slight distance during the
manufacture of the articillated panels, say .a dis-
tance approximately .equivalent to the thick-

ness of the sheeting, and retained in that posi-

tion, g structure will be obtained which will fold

readily in either direction. T have further found

that it is possible forcibly to separate the slit
cdges of .the non-scorable sheefing during the
overation of slitting it, by the insertion of a
thin blade er spreader in the machine following
the slitting dsvice; but this presents the difficulty
that if the slit material travels freely for any
appreciable distance beyond the blade, the slit

-edges of the material will come together again
-and the desired effect will not be obtained.

I have discovered that if the flexible hinging
madterial can be applied and aflixed to the non-
scorable sheeting while its slit .edges remain or
are maintained in a state of forcible separation,
the final product will have the separation of
panel edge portions which it is the object of this
invention to produce. This object, in accordance
with my invention, is most readily achieved by
forcibly separating the slit edges and appiying
the flexible hinging material as close as possible
to the place of separation, at which point I also
utilize the holding effect of a pair of pressure
combining rolls, as hereinafter described.

Referring to Figures 1 and 2, I have indicated
at I the anvil roll or lower roll of a slitting com-
bhination employing an upper slitter knife 2. This
knife is journaled on an arm 4 which in turn is
journaled on a stationary non-rotatable shait §
extending across the machine. A collar 6 is fixed
‘to this shaft and carries an ear 7 in which an ad-
justing serew 8 is threaded. The end of this
serew bears against an abutment 8 welded or
‘otherwise fixed to the arm 4 so that the slitter
knife 2 may be brought to bear with adjust-
able pressure against the lower roll 1. "This ar-
rangement is exemplary of slitting devices which
may be used, but is not limiting. It has the ad-
vantage that as many of the knives 2'may be em-
ployed ds may be required to sever the panels in
any ‘particular structure; and, if the collars §
-gre-made adjustable along the shaft §, the dimen-
sional adjustment of the mechanism for panel
structures -of different numkers and 'sizes of
‘panels is rendered:easy. The non-scerable sheet~
g ($8 spassing ;through -the slitting icombination
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is, of course, slit into two or more strips as de-
sired.

I have shown a pair of draw or pull rolls at i!
and i2. These will be suitably mounted on the
machine frame with provision for driving them
and preferably with means for adjusting the
pressure exerted by the rolls. 'These rolls not
only serve to move the non-scorable sheeting 10,
but also to combine therewith one or more of the
hinging strips 18 which are withdrawn from
rolls, one of which is indicated at {4.

The strip material is thin and flexible and, in
the case of boxes made from cellulose acetate or
other transparent sheeting, is preferably one of
the transparent, non-felted films of commerce,
such as an acetate film, cellophane or the like.
"These strips may be adhered to the sheeting in
any way desired, as by the application of an ad-
hesive or by the application of a solvent for the
substance of the strips or the sheeting or both.
Excellent results are obtained also by the use
of strips pre-coated with a pressure sensitive
adhesive. .

At a suitable distance beyond the draw rolls
11 and (2, the treated sheeting will be cut aparf
transversely into articulated panel structures.
This may be done by a fly knife (not shown) or
in other ways.

To gain the effect of this invention, I make use
of spreader blades such as shown at #5. These
blades have a thickness which is a measure of
the desired separation between the slit edges in
the finished product. The bklade end extending
in the direction from which the sheeting ap-~
proaches is tapered or beveled, as most clearly
shown at 16 in Figure 3. The opposite end of the
blade is preferably shaped as at 18a to extend as
far as possible into the nip or bite of the rolls £4
and 2.

The blade may be supported by an upwardly
extending rod 17 having a threaded end and
provided with upper and lower nuts {8 and {9
by means of which it may be fastened to a suit-
able support extending transversely of the ma-
chine. The support may be in the form of &
single rod or bar slotted for the adjustment of
the blades, or a pair of rods 28 and 21 may be
employed to permit universal transverse adjust-
ment. 'The height of the blades may also
be adjusted by the nuts i8 and {8.

When my apparatus as described is employed,
separation of the slit edges is accomplished so
close to the nip of the rolls 1i and {2 that these
rolls maintain the separation of the slit edges
during the combining of the strips i3 with the
sheeting, and an article is produced capable of
being readily fclded along the hinging lines in
cither direction. An exemplary article of this
type is shown in Figure 4 and comprises the three
panels 13¢, 100 and {9c hinged together by means
of the strips 3. It will be understood that my
articulated structures may have more or fewer
panels as required for particular purposes, and
that the teachings of this application may be ap-
plied as will be evident to the formation of tubu-
lar articulated structures as set forth in the ap-
plications referred to above. The articulated
structures formed by the methods and on the
apparatus of this invention may be employed,
with or without scored boxboard members, in
any of the ways set forth in the said applications.

Modifications may be made in my invention
without departing from the spirit of it. - Having
thus deseribed my invention in an exemplary
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embodiment, what I claim as new and desire to
secure by Letters Patent is:

1. A process of manufacturing articulated
panels of non-scorable sheeting from a supply of

‘sheeting material which comprises continuously

moving the supply of sheeting, slitting said
sheeting parallel to its direction of motion so as
to divide it longitudinally into panel portions,
forcibly separating the slit edges of the sheeting
panels laterally a distance approximately equiv-
alent to the thickness of the sheeting by means
of a spreader blade, and immediately upon the
passage of the laterally separated slit edges be-
yond tha spreader plade, affixing fo the sheeting
panels over the laterally separated slit edges a
flexible hinging material serving to hingedly ar-
ticulate the panels to each other.

9. A process of manufacturing articulated
panels of non-scorable sheeting material which
comprisss continucusly moving the supply of
shesting, slitting said sheeting parallel to its di-
rection of motion so as to divide it longitudinally
into panel portions, forcibly separating the slit
edges laterally by means of a spreader blade,
and immediataly upon the passage of the later-
ally separated slit edges beyond the spreader
blade, causing the sheeting to pass between a
pair of draw rclls acting to maintain the said
laterally separated slit edges in a state of forcible
separation, and simultaneously with the passage
of the sheeting between the draw roils, affixing
fiexikle hinge material to the sheeting panels
over the forcibiv separated slit edges by causing
the hinge material to pass around one of the
draw rolls and into contact with the sheeting
paneis.

3. A process of manufacturing articulated
panels of non-scorable shesting frem a supply of
sheeting material which comprises continuously
slitbing the supply of sheeting so as to divide it
longitudinally into panel portions, drawing the
slit edge of the sheeting past a spreader blade to
forcibly separate the slit edges of the sheeting
laterally by a distance substantially equivalent
to the thickness of the sheeting, and immediately
upon the passage of the laterally.separated slit
edges of the shesting beyond the spreader blade,
affixing to the sheeting over the laterally sep-
arated slit edges a thin flexible hinge material
while maintaining the laterally separated slit
edges in a state of forcikle separation.

ROBERT MORRIS BERGSTEIN.
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