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-3:Claims.
1 ;

This invention relates generally to apparatus
of the type adapted to produce corrugated paper
“board in endless str1p form and more specrﬁcally
to” such apparatus in" combination w1th means
adapted to form contamer—formmg blanks of
sald board in folded strlp form, thrs apphcatmn
belng a division of Patent No. 2,604, 984

Heretofore and prior to the present invention,
it has been the common and conventlonal prac-
'tlce in the manufacture of corrugated board for
use as contamer blanks bo Br oduce 1nd1v1dually
‘cut and scored blanks of ,‘the exach size and shape
requrred to form a partlcular carton or vcontamer
the 1nd1v1dua1 blanks bemg then shrpped to the
user ‘to be set up by the latter 1nto carton form
as requn"ed to meet his packagmg requn‘ements
In many mstances the products to be packaged
by ‘an individual user of the corrugated paper
board containers vary in size and thus require
correspondmgly dlfrerent srzed contalners, as
a result of which the user of the contamer is re—
qulred to malntam on hand a consxderable stock
of d1fFerent sxzes “of ‘container’ blanks certaln of
which" may be only mfrequently used 'I'lrns
problem of economlcally mamtammg on hand
an adequate stock of contamer blanks is partic-
ularly acute in the case of Venetran bhnd manu-
facturers, for example who manufacture bhnds
of varymg Wldths and 50 ﬁnd it necessary to
use Shlpplng contarners of correspondmgly vary=
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ing lengths It sometnnes occurs that the bhhd i

manufacturer ﬁnds itself w1thout a supply on
hand of the’ requls1te length shlppmg contamer
and to prevent such oceurrence the b11nd manu-
facturer usuallv mamtams on hand a supply of

all ‘sizes of contamers many of whxch sizes.are

so infrequently used in relatxon to others as to
be econom1cally “wasteful both from the stand-
point of money 1nvested in 1nventory and space
consumed in “the storage of eXCess contamer
blanks

The present inyention-hag as its principal .ob-
ject the manufacture of corrugated paper board
in continuous str1p ‘form for use in the produc-
tion of tubular contalners and the arranging
thereof -in fan—folded bundles for shlpment to
and storage by the user of the contal_ner the
arrarigement of the board as supphed to the con-
tainer user being such’ as to enaple the latter to
make up contamers of dlfferent lenrrth to most
economlcally meet hig spemal packaglng requlre-
ments and to drspense w1th the necess1ty of
mamtamlng on hand a stock of different smed
blanks for corrugated paper hoard containers.

It is an obJect of the present mventmn to pro- 9§
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vide a contamer-formlng blank in strip form of
corrugated paper board comprising coatmuous
sectlons of said board fan-folded along transverse
hnes to form a pile. of board sections, the lengths
of the contamers adapted to be made from said
blanks being independent.of the lengths of said
sectlons ‘

It is a. still further object of the present in-
vention to raise the .discharged transversely
scored endless board strip. to.such an elevation
above a Dbase level as to permit the board strip
to descend and to be fan-folded in a pile of sec-

tions upon said level.

An additional object is to provide means for
successively and continuously forming partial
folgs between adjacent board sections to facili-
tate the fan-folding operation.

Other objects and advantages of the pres-
ent invention will appear more fully hereinafter,
it being understood that the present invention
consists substantially in the combination, con-
struction, location and relative arrangement of
parts and in the method of procedure, all as de-
‘seribed in the followmg specification, as shown
in the accompanying drawings and as finally
pomted out in the appended claims.

" Inthe accompanymg drawmgs——

Figure 1is a perspective view showing the dis-
charge end .of a continuous corrugated board
forn'nnor machlne in assomatwn with .an up-
Wardly extendmg 1nchned chute upon which the
hoard is moved to a pos1t10n for fan folding;

Figure 2 is .a fraementary view in section
showmg the formation of transverse score or
fold lines in the board by the scoring rollers of
theboard forming machine;

Figures '3, . 4 and 5 are diagrammatic views
showing various stages in the fan-folding of the
board;

Figure 6 is a.plan view of a length of the con-
t1_nuous board showing the transverse fold lines
and longitudinal score lines; and

Flgure 7 is g perspectwe view showing a con-
tainer made from a length of board obtained
from the fan-folded pile thereof.

Herefofore in the art of forming relatively
long narrow corrugated- cardboard containers of
the type used to box relatlvely long narrow-prod-
ucts,tsuch as rolled up or compacted Venetian
blinds or the like, it has been customary to pro-
vide container-forming hlanks of varying lengths
dependlng upon the lengths.of the products to
be boxed.  Accordingly, it was necessary for the
container-forming ‘blank manufacturer to make
up: quantities .of blanks of the individual lengths
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required and it was necessary for the user of
these blanks to store quantities of the different
length blanks in anticipation of the use thereof
for different lengths of products to be boxed.
Inasmuch as it was not always possible for the
product manufacturer to anticipate his require-
ments in the matter of particular lengths of
container forming blanks to coincide with the
actual demand of particular lengths of products,
it frequently happened that despite storage of
large quantities of different length blanks one
size would be used to the exclusion of other sizes.
It would then be necessary to re-order or to
cuf down larger size blanks to a smaller size for
immediate use resulting in undesirable waste of
materisl. TFurthermore space would be needed
to store the unused blanks.

The present invention overcomes the disad-
vantages of the prior art by creating container
forming blanks in such form as to avoid waste,
as well as to avoid the necessity of storing a
large numker of different size blanks. The con-
tainer-forining blanks of the present invention
are cut to correct length as needed from a single

source of supply made up-in the form of fan- 2

folded continuous sections of corrugated board.
Accordingly, there is little or no waste of mate-
rial in the box making and there is a tremendous
saving in storage space with its attendant econ-
omy in reduced inventory. -

The formation of the fan-fcldsd box blanks will-

+

be understood by reference #o ' the drawiags,
wherein Figure 1 shows the discharge end 19 of
a .conventional machine it adapted to manu-

facture the relatively stiff corrugated paper board :

12 continuously in endiass strip form. This ma-
chine customarily cuts the boarsd strip trans-
versely into separated lengths by means of knives
set in o pair of opposed upper and lower rotary
rollers {3-—1§8, prior o discharge of the board
under power. In the present invention, these
cutting knives are replaced by scoring bars {6—i44
set in the outer surfaces of rollers 13—13 so that
the projecting ends thersof are periodically in

“sufficiently close registry during each rotation of A
the rollers, Figure 2, with the board 12 therebe~ -

tween to score the same inwardly from its oppo-
site outer surfaces to form fold lines {5 at spaced
intervals along the endless strip of the board {2,
It will be noted that board {2 is provided with
longitudinally extending score lines 15 on each
side of a central longitudinally extending cut or
separating line 11, these lines having heen formed
in the board by the machine il at operational
stage preceding that of the scoring rollers §3—i3.
The cut line 7 is provided so that lengths of the
board 12 may be readily separated into identical
halves ‘with each half providing a box forming
“blank. It will be obvious that the separating line
17 may be placed off-center or entirely eliminated
depending upon the width of the board (2 and
upon the size of the boxes desired to be made from
the blanks. Likewise, the particular number and
spacing ‘'of the transverse score lines 16 may be
changed dspending upon the shape and the num-
ber of sides desired in the finished box. . For ex-
ample, with the present number of four equally
spacged score lines {5, a rectangular box, as shown
in Figure 7, may he conveniently made. How-
ever, by providing a greater or lesser number of
score lines either equally  or unequally spaced
other shaped multi-sided boxes .may readily be
formed. )
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for fan-folding above the surface upon which the
folded board is adapted to be received. In the
pbresent embodiment of the invention, a relatively
long wupwardly @ extending sufficiently wide
smooth-surfaced inclined member {8 of any suit-
able material is provided in extension of 'a deliv-
ery table or conveyor 18 suitably supported on
the framing of the machine i1 immediately in
advance of the scoring rollers 13—I3 at a level
to properly receive the horizontally discharged
moving board (2. In extension of the upper end
20 of the member {§ there is provided a relatively
short-smooth-surfaced downwardly - extending
member 21 having a terminal end 22 disposed
above g movable pallet 28 upon which the folded
board-is to be stacked. - Suitable supporting up-
rights 24-and 25 adequately braced are provided
to maintain table {9 and members {8 and 21 in
their described positions. '

In the operation of the apparatus above de-
scribed, in which the machine 1 has been ini-

- tially set to provide the desired longitudinal score

and separating lines I8 and (7 and the rotary
speed of the rollers {8—i3 has been adjusted
relative to the linear speed of the board {2 there-
through to provide transverse fold lines (5 uni~
formly spated apart the requisite distance, the
hoard 12 is discharged in endless lensth to move
forwardly over the table {9, then over the inclined
member {8 to the end 20 thereof and thence
downwardly over the inclined member 21 to the
free end 22 thercof from whence it descends to &
position where one or more operators guide and
foid the board alternately in opposite directions
along the lines 15 vreparatory to stacking the
sanle  on. the receiving pallet 23. Referring to
Figures 1, 3, 4 and 5, it will be noted that due to
its inherent stiffness, the board 12 as it is fed
along the.inclined member 18, continues on in
substantially its own plane (Figure 4) to present
successive fold lines 15 at the high point or cor-
ner 28, whereupon the board is successively par-
tially folded along its fold lines {5 over the said
corner 28 so that further movement of the board
is in a downward direction over the reversely in-
clined member 2{, where the board 12 is again
subjected to suceessive folding along lines 15 over
the terminal edge 22 of the inclined member 21.
It will be noted also that these folds are all ini~
tially in the same direction and since alternate
folds should be in opposite directions for stocking,
it is necessary for the operator to manually reverse
the direction of certain of the folds. However,
the preliminary creasing of the board on lines 15
over the edges 28 and 22 facilitates such reverse
folding by the operator. i ;
At the beginning of the operation (Figures 1
and 3), initial section A of hoard {2 is deposited
on pallet 23 after the operator has folded section
B, relative to section A, in a direction opposite
to the fold imparted previously between these
sections by the edges 20 and 22 6f the overhead
board delivery structure. As seen in Pigure 4 as
the board advances, section C hag moved from its
position in Figure 3 in order to fold over section
B along the direction of the fold Previously im-
parted to these sections. In order that section
D may move from its position in Figure 3 to he
folded over section C, the direction of the estab-
lished fold between sections C and D (Figure 2)

s reversed by the operator from that shown in

- Figure 4. As the board continues to be folded

As the board strip 12 is discharged by the ma=

chine 1§ it is desirably raised to a sufficient height

75

-pile of sufficient height is

in sections, it is stacked upon pallet 23 until a”
obtained, as shown in

Figure 5, whereupon the stacked pile‘ with its
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pallet may be removed to permit the formation of
succeeding stacks on other pallets. It.is cus-
tomary to cut the board upon the removal of each
stack of folded sections, the latter then being in
convenient form for whatever further handling
is required.

In order to form a container blank of any de-
sired length from the folded board sections re-
gardless of the length of the sections between
fold lines {8, it is only necessary to open out the
top few folded sections and then to cut off the
desired length without regard to the position of
the fold lines. If the board is provided with a
cutting line 11, the cut length is first separated
into two halves to provide two container blanks.
In the portion of the board shown in Figure 6
there are two fold lines 15 and it may be that
a cut off length will contain one or more of these.
As shown in Figure 7, the relatively long box 26
is formed from a blank cut to requisite length
from the unfolded board shown in Figure 6. 'The
box illustrated is formed by folding the blank
along the longitudinal score lines 16 and securing
the opposite side panels in overlapped relation
by any suitable means.
remain open or may be closed in any desired man-
ner. It will be noted that once the box 26 has
been completed the transverse fold lines 5 have
no effect upon the strength and rigidity thereof.
In a similar manner boxes of any requisite length
may be formed and it is possible to make them
of any multi-sided shape, by the proper. disposi~
tion of the longitudinal score lines in the fan-
folded strip of the container-forming board.,

It will be understood, of course, that the pres-
ent invention is susceptible of various changes
and modifications which may be made from time
to time without involving any departure from
the real spirit or general principles of the inven-
tion, and it is accordingly intended to claim the
same broadly, as well as specifically, as indicated
in the appended claims,

What is claimed as new and usefu] is:

1. In an apparatus of the type adapted to pro-
duce corrugated paper cardboard in endless strip
form and to discharge the same, in- combination
therewith means adapted to form spaced board
sections defined by transversely extending score
lines in said strip, an upwardly extending inclined
member having its lower terminal end disposed
in operative relation to the dscharge end of said
apparatus to receive said board strip, and a
downwardly extending inclined member in con-
tinuation of the upper terminal end of said first
named member, said board strip travelling over
said members and being elevated thereby, the
lower terminal end of said second named mem-
ber being at an elevation from which said board

The ends of the box may
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may descend and be continuously fan folded
along said score lines to form a stack of said sec-
tions, the upper terminal ends of said members
and the lower terminal end of said second named
member acting to partially fold said sections
about said score lines as said sections are drawn
downwardly thereover by their own weight.

2. In an apparatus of the type adapted to pro-
duce corrugated paper cardboard in endless strip
form and to discharge the same, in combination
therewith means adapted to form spaced board
sections defined by transversely extending score
lines in said strip and an elongated member hav-
ing a pair of flat surfaces inclined to form a
ridge intermediate the ends thereof, one of said
ends being disposed proximate the discharge end
of said apparatus to receive said board strip for
travel thereof over said member, the other of
said ends being disposed at an elevation from
which said board may descend and be continu-
ously fan folded along said score lines to form a
stack of said sections, said ridge and the edge of
said other end being parallel to one another and
acting to partially fold said sections about said
seore lines as said sections pass thereover and
are urged downwardly by their own weight.

3. In an apparatus of the type adapted to pro-
duce corrugated paper cardboard in endless strip
form and to discharge the same, in combination
therewith means adapted to form spaced board
sections defined by transversely extending score
lines in said strip and an elongated member hav-
ing a pair of flat surfaces inclined to form a
ridge intermediate the ends thereof, one of said
ends being disposed proximate the discharge end
of said apparatus to receive said board strip for
travel thereof over said member, the other of
said ends being disposed at an elevation from
which: said board may descend and be continu-
ously fan folded along said score lines to form
a stack of said sections, said ridge and the edge
of said other end being parallel to one another
and acting to partially fold said sections about
said score lines in the same direction as said
sections pass thereover and are urged down-
wardly by their own weight.
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