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UNITED STATES PATENT OFFICE

MACHINE FOR CUTTING PAPERBOARD

vO'-rville M. ‘Masters and Henry G. Stager,
Syracuse, N. Y. :

Application July 8, 1936, Serial No. 89,612

11 Claims. (CL 164—38)

Our invention relates to a novel machine for
cutting or slitting a unit of paperboard in such
manner that the unit may be folded to form'a
corner of a protective skeleton padding adapted
to fit into a shipping container to protect the
article during shipment. 3

“Reference is hereby made to our copending ap-
plication Serial No. 31,079, filed July 12, 1935,
for a description of the various corner pad struc-
tures adapted to be formed by the machine of
this invention. In said application, we have
disclosed a machine which, while it is capable of
slitting and scoring the paperboard in'a manner
such that it may be folded- to form :the various
protective corner pads disclosed therein, is ob-
jectionable for several reasons. S

“One “disadvantage of the machine shown in
that application is that the knives for cutting the
paperboard are rotated at the-same speed as
the speed of passage of the paperboard: through
the machine. Because the speed of rotation of
the cutting knives.and the speed of passage: of
the paperboard through the’ machine are sub-
stantially’ the same, the knives tend tocut or
slit the paperboard by a tearing or pressure rend-

ing action which at times causes the edges of.

the cut portions to be slightly ragged. More-
over, the knives become dull very rapidly in use
and require rather. frequent sharpening. A fur-
ther disadvantage of the machine shown in said
application is that the adjustment of the knives
within the close limits desired is difficult to effect.

‘An object of our invention is to provide a ma-
chine for cutting paperboard wherein the knives
or other instruments for cutting or slitting the
paperboard rotate at a different rate of speed
than the speed of ‘passage of the paperboard
through the machine or wherein the cutting in-
struments are held stationary while the paper-
board is fed through the machine.

Another object of our invention is the provi-
sion of a machine for cutting paperboard in which
a unit of the paperboard is fed through the
fnachine and a plurality of incisions cut therein
to form a plurality of unsevered sections of pa-
perboard capable of being readily folded through
180 degrees on the incision lines to lie facing one
upon the other. b '

A further object of our invention is the pro-

vision of a machine adapted to form a plurality
of incisions in a - unit of’ paperboard, the in-
cisions being - formed alternately -on opposite
sides ‘of the paperboard ehabling the unit to be
" folded into a ‘protective corner pad  structure

Figure 1; showing the means
‘ting knives are raised from

having a plurality of ply of paperboard on each
side of the corner. , '
Another object of our invention is the pro--
vision of a. machine for slitting paperboard in
which the knives or other means for performing
the slitting operations are susceptible of fine and .«
accurate adjustment. . ) B
Other objects and advantages of our ‘inven- .’
tion ‘will be more -apparent from the following

"description when taken -in connection with the ;45

accompanying drawings,. in. which:
Figure 1 is a view showing a front elevation of
our novel paperboard: scoring snd slitting ma-
chine. . Vo o _ .
Figure 2 is a' view taken on the line 2—2 of 35
by which the cut-
their operative posi-
tion.so that they may be readily adjusted or re-
moved. for' resharpening, ' -
Figure 3 is a view taken on the line 3—3 of g9
Figure 2. = | - )
Figure 4 is a view taken on the line 4—4 of

‘Figure 3, showing the means for yarying the space

between the guides to accommodate various.
thicknesses of paperboard. = . T

. Figure 5 is a perspective view showing a unit

of paperboard scored and slit ‘and partially fold-
ed into a corner pad. . :

Figure 6 is a view taken on the line 6—6 of
Figure 1, showing the manner of mounting the 3q
cutting or slitting knives in the paperboard guides.

. Figure 7 is a view taken on the line 1—T of
Figure 6. - L -

Figure 8 is a view showing a modified form. of
our novel scoring and slitting. machine. =~

Figure 9 is a view taken on the line 9—9 of
Figure 8. S o )

PFigure 10 is a view showing another modified
form rof our novel scoring and slitting machine.

Pigure 11 is a view taken on the line {—11 40
of PFigure 10. . ‘

The machine of our invention comprises &
pair of side stands {1 and {2 extending between
which are a. plurality of tie rods 13 for con- .
necting and supporting the side stands. Suitably 45
journaled in the side stands are a pair of shafts
{4 and 14’ mounted directly one below the other
on the rearward side of the machine and a sec-
ond pair of shafts 16 and 16’ mounted one below
the other on the forward side of the machine.- o
On the shafts 14 and 16, toward the ends thereof,
are adjustably mounted feed rolls i1 and 18,
The lower shafts (4’ and 18’.are retained  at

35

* 5 constant heighth, being mounted in rectangu-

lar bearings which lie in the bottom of ways 19 55
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formed in the side stands. 'The upper shafts 14
and 6 are adjustable toward and from the lower
shafts 14 and 16’ so that when adjusted, proper
spacing of the feed rolls may be secured whereby
units of corrugated paperboard of one, two, three
or more ply may be fed through the machine.
_This adjustment may be accomplished, as indi-
cated in the drawings, by providing rectangular
bearings for the shafts which are slidably mount-
ed in the ways 19 in the side stands. Raising and
lowering of the shafts 14 and 16 may be accom-
plished by the adjustment of studs I5 which are
threaded into the bearings. The studs are sup-
ported by suitable nuts in plates 20 which extend
over the tops of the ways. The shafts 14, (4,
16 and 16’ project through the end of the side
stand 12 and may be driven from any suitable
source of power through a train of gears, general-
ly indicated by the numeral 2i.

The. paperboard cutting instruments are
mounted on two square parallel shafts or cross
bars 22 and 23 extending across the machine and
lying between the forward and rearward feed
rolls 1T and 18. The bars 22 and 23 are mounted
in end members 24, as shown more clearly in
Figures 2 and 3, which are movable vertically
in ways 26 formed in the side stands. The end
members normally rest upon stops 25 near the
bottom of the ways. Any suitable means may
be provided for raising the end members 24, such
as a hand operated wheel 28, havirg suitable
gear teeth which mesh with a gear 29 mounted
upon a shaft 31 extending across the machine.
On the shaft 31 are mounted a pair of pinions
32 which mesh with rack teeth 383 formed in the
end members 24. When it is desired to change
the mounting of the cutting instruments or re-
move them for sharpening, the end members,
together with the bars 22 and 23, may be raised
'by rotating the hand wheel 28 to bring the bars,
together with the cutting instruments, up to the
position shown in dotted lines in PFigure 2. A
suitable pawl 34 may be provided for engaging
the teeth of the hdnd wheel 28 and holding the
bars 22 and 23 in their dotted line position.

Mounted on the bars 22 and 23 are a plurality
of paperboard guides 36 and 31 which are
mounted one above the other and spaced apart
a distance sufficient to enable passage of the
paperboard therebetween. The guides are U-
shaped in cross section and fit over the bars and
are held in position by means of set screws 38.
Each of thé guides has a horizontal flat surface
39 and a surface 41 rounded away from the flat
surface 39 in a direction toward the forward side
of the machine so as to form a throat which is
substantially wider. than the width of the paper-
board, whereby the paperboard may be readily
fed between the guides. The cutting instru-
ments in the preferred form of our invention
comprise a plurality of stationary knives 42 and
42’, each of which has a cutting edge 43 adapted
to cleanly cut “the paperboard. The -cutting

_knives are retained in the paperboard guides
which also serve as holders for the knives by
means of set screws 44. )

As described in the above mentioned copend-

ing application, it is sometimes desirable to

form corner protective pads by properly cutting
‘2 unit of paperboard of two, three or perhaps
more ply. Accordingly, the spacing between the
flat suriaces 39 of the.guides must be adustable
to accommodate various thicknesses of paper=
board. This may be accomplished by retaining
the lower guides 37 in a fixed cutting position
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and adjusting the upper guides to vary the spac-
ing between the guides. As shown in Figure 4,
this may be accomplished by threading into the
upper bar 22 through the end members 24 studs
46 having squared heads 41. The studs may be
provided with recesses 48 in each of which is
seated a ball 49. A set screw 51 extending
through each of the end members 24 engages
the ball and holds it in contact with the stud.
Adjustment of the studs will raise or lower the
bar 22 and increase or decrease the distance be-
tween the flat surfaces 39 of the guides. On the
rearward shaft 14 is mounted a creasing or scor-
ing knife-$2 below which, on the shaft 14’, is
mounted an anvil 53. The scoring knife 52 is
adapted to crease or score the paperboard with-
out cutting it so that it may be readily folded
through approximately 90 degrees.

While the machine of our invention may be .

used to score and cut any kind of paperboard, it
is primarily intended to be used to score and cut
corrugated paperboard of the character illus-
trated in Figure 5. ‘It will be understood that
the corner pad structure shown in PFigure 5 is
merely illustrative of a structure which may be
formed by the machine of our invention and
that by properly cutting and folding the paper-
board, various types of corner pad structures
may be formed, some of which are illustrated in
our copending application.

In the unit shown in Figure 5, the fold line 54
i1s formed by the scoring knife 52 which enables
the sections 56 and 57 of the unit to be readily
folded at an angle of 90 degrees with respect to
each other. - On opposite sides of the scoring
knife 52°are placed, at the desired spacing from
the scoring knife, cutting knives 42. The cut-
ting knives 42 are both placed in the lower
guides, as shown in Figure 1, so as to form in-
cisions on the same side of the paperboard as
indicated at 58 and 59. The pad unit, shown in
Figure 5 is made of single ply, double faced, cor-
rugated paperboard and the cutting knives 42
are spaced from the flat surface of the adjacent
guides so that they will cut through one facing
sheet and the corrugated sheet to the opposite
face; that is, the distance, as shown in Figure 6,
between the cutting edge 43 and the flat surface
39 of the lower guide plate 37 is the thickness of
one facing sheet.

As shown in the drawings, the scoring knife
52 is mounted on the upper shaft 14 and the two
adjacent cutting knives for forming the incisions
58 and 59 are both located on the lower bar 23
s0 that the incisions 58 and 59 are on the same
side of the paperboard. This enables the sec-
tions 61 and 62 to be folded back through 180
degrees upon the sections 56 and 51. The next
adjacent cutting knives which may be numbered
42’ are secured in the uppér guides on the bar 22,
thereby forming incisions 63 and 64 which are
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on the opposite side of the paperboard from the .

incisions 58 and 59. Any number of cutting in-
struments may be placed on the bars 22 and 23
to form any desired number of incisions alter-
nately on opposite sides of the paperboard so
that the unit, when folded into a corner pad, will
have the desired number of ply on each side of
the corner, as more fully described in the above
mentioned copending application.

" The pad unit, partially shown in Figure 5, has
been left in a partially folded condition to better
illustrate the structure thereof, but it will be ap-
preciated that the section 61 may be folded flat

70

against the inner face of the section 56 and that 75
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the section 66 may be folded flat against the face
of the section 6. When these sections have been
folded flat, the section 62 may be folded against
the. sectior 5T whereupon the edges formed by
the incision 64 will lie flat against the face of the
section 66, whereupon the section 61 may be
folded upon the section 62. It will, of course, be
appreciated that the section 62 must be cut small-\
er in width than the section 571 by the thickness
of the sections 56, 61 and 66. For this reason the
left-hand cutting element 42’ must be, spaced
from the cutting element 42 the proper distance
to cut the section 62 of the proper width. Simi-
larly, the cutting knives 42 and 42’ on the right
side of the machine must be spaced so as to cut
the sections 61 and 66 slightly narrower than the
section 56. ) ‘ ’
When the machine has been properly set up
with the correct spacing for forming the desired
pad unit and the distance between the cutting
edges of the knives and the guides has been ad-
justed as described above, the paperboard may be
fed through the machine from. left to right as
shown in Figure 2, from a feed table 60 to a dis-
charge table not shown. The scoring knife 52 and
the cutting knives 42 and 42’ will form scoring
and incision lines similar to those shown in the
corner unit illustrated in Figure 5. After the

. unit has been scored and cut, it may be folded as

{llustrated in Figure 5, thus forming a rigid pro-
tective corner pad.

It will, of course, be appreciated if corrugated
paperboard of two or more ply is' fed through the
machine to be scored and cut, as described above,
that after the upper bar 22 has been adjusted to
provide the proper spacing between the flat sur-
faces 39 of the guide plates, the cutting knives 42
and 42’ must be raised and lowered respectively.
This is accomplished by loosening the set screws

~ 44, adjusting the knives and resetting the screws

to bring the knives into the proper adjustment so
that they will cut through, in the case of 2-ply
paperboard, two facing sheets and the corrugated
sheets down to the oufer facing sheet.

In Figures 8 and 9, we have shown & modifica-
tion of the invention of Figures 1 to 7, inclusive,
wherein instead of using stationary cutting
knives, as described above, we use saw blades T1
and 12 which are rigidly mounted respectively on
shafts 13 and T4. The shafts are rotatable in
rectangular bearings supported in vertically mov- -
able end members 16 slidable in ways T1 formed

“in the side stands (! and 12. Cooperating with

the saw blades 11 and 712 are anvils 78 and 19.
The spacing of the saw blades from the anvils
may be adjusted by raising or lowering the shaft
13 by mesdns of studs 82 threaded into the bear-
ings of the shaft 13. Both of the shafts 13 and
14 may be raised to a position corresponding to
that of the bars 22 and 23 of the first modification
(shown in dotted lines in Figure 2) by means of
rack teeth 83 formed on the vertically slidable
members 16. The rack teeth are in engagement
with pinions 84 which are rotated by a hand
wheel and suitable gearing similar to that de-
scribed in connection with the preferred form of
the invention. It will, of course, be understood
that any desired number of saw blades and anvils
may be mounted on the shafts 13 and 14. The
saw blades may be spaced from each other as de-
sired to produce the proper spacing of the in-
cisions for forming-a corner pad structure simi-
lar to that shown in Figure 5. It will further be
understood that the machine of this modification

3
is equipped w'th a scoring knife similar to the
scoring knife 52.

. The shafts 73 and 14 may be driven from the
shaft (4’ by means of a gear 86 mounted on the
shaft and rotatable therewith. Meshing with the
gear 86 is an idler pinion 81 which is mounted on
a stub shaft supported in the side stand I{. The
idler pinion 81 meshes with a gear 88 mounted on
the shaft 13. On the other end of the shaft 13 is
mounted a gear 91 which meshes with a gear 92
mounted on the shaft 714. By this arrangement,
the saw blades are driven in a direction opposite
to the direction of movement of the paperboard
through the machine, as indicated by the arrows

‘in Figure 8. That is, the shaft 14’ rotates in a

clockwise direction while the lower saw blade ro-
tates in a counterclockwise direction and the up-
per saw blade in a clockwise direction. By ro-
tating the saw blades in a direction opposite to

_the direction of movement of the paperboard

10

through the machine, the paperboard is cleanly .

and accurately cut. It will be understood that
the saw blades may be rotated in the same direc~
tion as the direction of passage of the paperboard

through the machine by changing the gearing. ¢

However, if this is done, the peripheral speed of
the saw blades should be different and prefer-
ably slower than the lineal speed of the paper-
board so that the incision lines will be cleanly
cut.

In Figures 10 and 11, we have illustrated an-
other modified form of our invention wherein
instead of using stationary cutters, we provide
circular cutters 93 which are free to turn respec-
tively on shafts 94 and 96. The shafts 94 and 96
are non-rotatably supported in vertically mov-
able members. 99 slidable in ways in the side
stands 1t and 12. The shaft 94 may be adjusted
toward and from the shaft 96 by means of a stud
97 arranged in the support for the shaft in a
similar manner to that described above. Cooper-
ating with the freely rotatable circular cutting
elements 93 are anvils 98 which are also free to
rotate on the shafts 94 and 96. The circular
cutters and their cooperating anvils may be pre-
vented from sliding along the shafts by means of
collars 95 held in position on the shafts by means
of set screws. It will, of course, be understood
that both the shafts 94 and 96 may be raised to

s position corresponding to that of the bars 22 ;

and 23, in Figure 2, by means of the vertically
movable members 99 slidable in ways in the end
stands. The members 99 may be operated in a
manner similar to the slidable members 24 by
means of a rack and pinion 10f, a2 hand wheel and
suitable gearing not shown. It will also be under-
stood that any number of freely rotatable circular
cutters may be mounted on the shafts 94 and 96
and spaced in a manner to produce the desired
incisions on opposite sides of the paperboard to
enable the pad unit to be folded in the manner
illustrated in Figure 5. -This machine may also
be provided with a scoring knife.

While we have shown the preferred forms of
our invention, it will be apparent that various
changes and modifications may be made in the
form and relation of parts thereof without de-
parting from the spirit of the appended claims.

We claim:

1. In a machine for cutting paperboard, &
frame, a set of rolls for feeding the paperboard
through the machine supported in said frame on
the forward side of the machine, a second set of

" feed rolls supported in said frame on the rear-

ward side of the machine, means for rotating said
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rolls, and a plurality of cutting elements located
between said sets of rolls, said cutting elements
being set so as to cut only part way through the
paperboard at spaced intervals alternately on
opposite sides thereof. }

2. In a machine for cutting paperboard, a
frame, a set of rolls for feeding the paperboard
through the machine supported in said frame on
the forward side of the machine, a second set of
rolls supported in said frame on the rearward
side of the machine, means for votating the rolls
to feed the paperboard through the machine, and
a plurality of guide elements lying between said
sets of rolls, each of said guide elements compris-

ing an upper guide element and a lower guide ele-.

ment, means for adjusting the distance between
said guide elements for accommodating various
thicknesses of paperboard, and cutting elements
carried by said guide elements for cutting the
paperboard as it is fed through the machine.

3. In a machine for cutting paperboard, a
frame, a set of rolls for feeding the paperboard
through the machine supported in the frame on
the forward side of the machine, a second set of
rolls supported in the frame on the rearward side
of -the machine, .cutting elements, means for
mounting the cutting elements between said sets
of rolls, and mechanism for raising said means
above the level of the rolls to permit convenient,
adjustment or replacement of the cutting ele-
ments. ‘

4. In a machine for cutting paperboard, means
for feeding the paperboard through the machine,
a pair of guides between which the paperboard is
fed, a cutting knife carried by one of said guides,
means for adjusting the distance between the
guides for accommodating various thicknesses of
paperboard, and means for adjusting the position
of the cutting knife. :

5. In a machine for scoring and cutting a unit
of corrugated paperboard to adapt the unit to be
folded into a corner pad structure having a plu-
rality of ply of paperboard on each side of the
corner, a frame, a set of feed rolls supported in
the frame on the forward side of the machine, a
second set of feed rolls supported in the frame
on the rearward side of the machine, and cutting
elements located between said sets of feed rolls,
said cutting elements being arranged so as with-
out severing to cut part way through the paper-
board alternately on opposite sides of the paper-
board whereby to enable the sections of paper-
board thus cut to be folded through 180 degrees
to face upon each other.

6. In a machine for scoring and cutting a unit
of corrugated paperboard to adapt the unit to be

“folded into a corner pad structure having a plu-

rality of ply of paperboard on each side of the
corner, a frame, a set of feed rolls supported in
the frame on the forward side of the machine, a
second set of feed rolls supported in the frame on
the rearward side of the machine, cutting ele-
ments located between said sets of feed rolls, said
cutting elements being arranged so as without
severing to cut part way through the paperboard
alternately on opposite sides of the paperboard
whereby to enable the sections of paperboard thus
cut to be folded through 180 degrees to face upon
each other, and a scoring knife mounted in said
machine adapted to form a scoring line in said
corrugated paperboard to enable the sections ad-
jacent the scoring line to be folded through 90
degrees with respect to each other.

7. In a machine for cutting paperboard, a frame

comprising & pair of side stands, a pair of shafts -

2,120,920

Journaled in the frame on the forward side of the
machine, a second pair of shafts journaled in the
frame and parallel to said first shafts on the
rearward side of the machine, means for driving
said shafts, a set of feed rolls carried by each of
said shafts, and a plurality of saws mounted in
said frame between the forward and rearward
feed rolls and between the side stands.

8. In a machine for cutting paperboard, a
frame, a pair of shafts journaled in the frame
on the forward side of the machine, a pair of
shafts journaled in the frame and parallel to
sald first shafts on the rearward side of the ma-
chine, feed rolls mounted on said shafts, a set of
upper saw blades mounted between the upper
and lower feed rolls arranged so as to cut incisions

. in the paperboard on its upper face as it is fed

10

15

through the machine, and a lower set of saw .

blades arranged so as to cut incisions in the paper-
board on its lower face as it is fed through the
machine, said saws being set so that the incisions
are cut for the most part alternately on opposite
sides of the paperboard, and means for rotating
said saw blades,

9. In a machine for cutting paperboard, a
frame comprising a pair of side stands, an upper
forward shaft and a lower forward shaft jour-
naled in said frame, an upper rearward shaft and
a lower rearward. shaft journaled in said frame,
feed rolls mounted on each of said shafts, a set
of upper saw blades mounted between the for-
ward and rearward feed rolls, said saw blades
being mounted so as to cut incisions in_the upper
face of the paperboard extending only part way

through the paperboard, a second set of lower .

saw blades mounted between the forward and
rearward rolls, said saw blades being mounted so
as to cut incisions in the lower face of the paper-
board extending only part way through the pa-
perboard, said sets of saw blades being arranged so
as to cut incisions in the paperboard for the most

part alternately on opposite sides thereof, and.

means for driving said shafts and said saw blades.

10. In a machine for cutting paperboard, a
frame comprising a pair of side stands, an upper
forward and a lower forward shaft journaled in
said frame, an upper rearward shaft and a lower
rearward shaft journaled in said frame, feed rolls
mounted on each -of said shafts, a set of upper
cutting elements mounted between the forward
and rearward feed rolls and between the side
stands, said cutting elements being mounted so
as to cut incisions in the upper face of the paper-
board extending only part way through the pa-
perboard, a second set of lower cutting elements
mounted between the forward and rearward rolis
and between the side stands, said lower cutting
elements being mounted so as to cut incisions in
the lower face of the paperboard extending only
part way through the paperboard, said sets of
cutting elements being arranged to cut incisions
in the paperboard for the most part at spaced
intervals alternately on opposite sides thereof,
and means for driving the rolls so as to cause
the paperboard to be fed between said cutting
elements.

11. In a machine for cutting paperboard, a

frame comprising a pair of side stands, an upper .

forward shaft and a lower forward shaft jour-
naled in said frame, feed rolls mounted on each
of said shafts adjacent the side stands, the feed
rolls on the upper shaft lying directly above the
feed rolls on the lower shaft, means for adjusting

‘the spacing between said upper and lower feed
rolls to accommodate various thicknesses of pa-
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perboard, an upper rearward shaft and a lower
rearward shaft journaled in said frame,.feed rolls
mounted on each of said shafts adjacent the side
stands, the feed roll on the upper shaft lying di-
rectly.-above. the feed roll on the lower shaft,

. meang_for’ adjusting the spacing between said

.10

upper and lower feed rolls to accommodate vari-
ous thicknesses of paperboard, a set of upper cut-

‘ting elements lylng between the forward and rear-

ward feed rolls and between the side stands, said
cutting elements being set so as to cut only part
way through the upper face of the paperboard, a
second set of cutting elements lying between the
forward. and rearward feed rolls and between the

5

side stands, said cutting elements being set so as.

‘to cut only part way through the lower face of

the paperboard, sald cutting elements being ar-
ranged so as to cut incisions in the paperboard
for the most part alternately on opposite,sides of
the paperboard, a set of upper and lower guides
lying between the forward and rearward feed
rolls, means for adjusting the spacing between

-said guides to accommodate various thicknesses of
paperboard, and means for driving the rolls to 10
. feed the paperboard through the machine.

- ORVILLE M. MASTERS.
HENRY G. STAGER.




