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4 Claims. (Tl 83—303)

This invention relates to the production of blanks for
envelopes, bags and the like by longitudinally cutting
continuous strips, from a travelling web of paper or the
like material, the edges of said strips being continuously
shaped with a repetitive contour so that when the strips
are cut transversely at equal distances indentical blanks
are obtained. )

In the following description whilst reference is prin-
cipally made to the use of the arrangement for produc-
ing envelope blanks, it is to be understood that the inven-
tion is not confined to the production of such blanks and
can be used for the production of other shaped blanks.

Envelope blanks are commonly cut from a stack of
large sheets of paper the size ©of each sheet being a mul-
tiple of that of the desired blank. An annular, shaped
cutter, the cutting edge of which corresponds to the out-
line of the desired blank is then pressed with great force
into the stack near one edge thereof, and a wad of blanks
is cut therefrom. The cutter is then moved to another
portion of the stacked sheets and the procedure repeated
until the entire stack has been cut into blank wads. This
method, by which the great majority of envelope blanks
are produced, has several drawbacks. Although the stack
is obviously cut so as to obtain the maximum number
of wads, a relatively high percentage of paper waste is
unavoidable. This is mainly due to the fact that as the
cutter cannot be applied to the extreme edge of the stack
a narrow edge strip around the entire outline of the
stack must be wasted. Moreover a narrow strip of pa-
per is wasted between any two adjacent edges of adjacent
blank wads. The percentage of waste obviously depends
on the particular shape of the desired blanks and the skill
of the operator who cuts the blank wads, but an average
waste of between 15 and 20% is usual.

A further drawback of this method consists in that
the cutting tool, due to the very great stresses exerted
thereon during cutting, cannot be constructed with parailel
sides but is tapered towards the cutting edge. As a re-
sult of this from the uppermost sheets of the stack there
are cut blanks of larger area than from the lowermost
sheets, i.e. the area of the blanks gradually decreases
from top to bottom of the stack. Although the differ-
ence in the size of the top and bottom blank is rela-
tively small, it is nevertheless sufficient to result in faulty
operation of the machines used for the subsequent work-
ing up, i.e. folding and gumming, of the blanks. In
practice, therefore, the cut blanks are separated into three
“cuts,” ie. top, middle and bottom “cuts” which are
worked up separately with a view to avoiding frequent
adjustment of or alternatively, fanlty performance of the
folding and gumming machines.

With a view to overcoming the drawback of this cus-
tomary method, it has been proposed to cut longitudinally
from a travelling web one continuous strip the edges of
which are continuously shaped with a repetitive contour
in such manner that when the strip is cut transversely at
equal distances, identical blanks for envelopes, bags and
the like are obtained which are thereafter folded and
gummed. While blanks of uniform size are produced in
this manner, the percentage of paper waste is still very
high. Moreover, in order to avoid excessive paper wast-
age the width of the paper web should be substantially
that of the strip to be produced.
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In further development of the last mentioned arrange-
ment a cutting device has been proposed for longitudinally
cutting a travelling web into a plurality of juxtaposed,
shaped strips, wherein a plurality of cutting. tools with
point shaped cutters are arranged- across the. web and
pressed against it whilst the outline of the cuts is shaped
by vertical and lateral movement of said cutters. This
cutting device, however, is only applicable to non-fibrous
materials, because if employed for the cutting of fibrous
materials such as paper, the latter would tear. A further
drawback of this last-mentioned device consists in the
fact that only linear or single cuts can be obtained, so
that the juxtaposed edges of two adjacent strips are al-
ways complementarily shaped. This, of course, limits
the applicability of the device.

The present invention aims at still further improving
the principle underlying the last mentioned device and
is based on the following observations and facts. If a
sheet of paper of any given size is to be subdivided into
identical portions each of which corresponds to an en-
velope blank for common types of envelopes such as e.g.
pocket shaped envelopes or bankers envelopes, it is ap-
parent that, owing to the particular shape of envelope
blanks of this type, it is not possible to arrange a layout
or pattern in which the entire sheet is utilized, but a small
percentage of waste must necessarily occur. However,
the percentage of waste can be kept to a minimum if the
individual blanks to be produced, are arranged in longi-
tudinally extending, continuous rows the shaped edges of
which, i.e. the sealing and bottom flaps of the blanks,
internest with the juxtaposed row or rows so that substan-
tially the entire sheet is utilized and only very smal] areas
of paper lying between the internesting edge portions of
the rows and along the two edges of the web between
successive flaps, are waste.

It is an object of the present invention to provide im-
provements generally in the production: of blanks for en-
velopes, bags-and the like.

A further object of the present invention is to prov1de‘
an improved method for the production of blanks for
envelopes, bags and the like by means of which ma-
terial wastage is substantially reduced so that productlon
is more economical than heretofore. :

A still further object of the present invention 4s to
provide an improved apparatus for carrying out the'meth-
od of producing blanks for envelopes, bags and the like. ~

A still further object of the present invention is to
provide, for the production of envelopes, bags and the
like, continuous strips of envelope-forming material com-
prising at least two Jongitudinal rows of blanks,

The present invention consists in a method for the
production of envelope blanks which comprises feeding
a web of paper past cutter means to form from said web
at least two longitudinal rows of blanks arranged side
by side, each blank having end flap forming portions ex-
tending laterally at opposite sides of the row, the flap
forming portions at the adjacent sides of adjacent rows
being interspaced with one another, in such manner that
the opposing lateral edges of adjacent flap forming por-
tions are spaced from one another whilst the longitudi-
nal edge of a flap forming portion is coincident with an
opposing longitudinal edge portlon of the adjacent TOW
of blanks.

The invention also provides apparatus for the produc-
tion of envelope blanks by the above method which com-
prises ‘means for feeding a web. of material and rotary
cutter means located-in the path of movement of. the
web for forming from the web at least two longitudinal’
rows of blanks arranged side by side.

JIn order that the invention may clearly be understood

 and carried into effect an embodiment of the same will
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now be described by aid of the accompanying drawings
in which:

FIGURE 1 shows an envelope blank produced by the
method and apparatus of the invention.

FIGURE 2 shows a portion of a web having four rows
of blanks of the kind shown in FIG. 1, arranged side by
side.

FIGURE 3 is a diagrammatic side view of the machine,
part of the machine frame being broken away for the
sake of clarity.

FIGURE 4 is a plan view to an enlarged scale show-
ing the layout of one suitable construction of cutters
constituting the cutter means.

FIGURE 5 is an elevation also to an enlarged scale
of one of the cutters shown in the cutter layout of FIG. 4.

FIGURE 6 is a section on the line VI—VI of FIG. 5
and .

FIGURE 7 is a view showing the development of the
cutting edge of the cutter shown in FIGS. 5 and 6.

Referring to the drawings, the blank shown in FIG. 1
is suitable for the manufacture of pocket shaped envel-
opes. The blank A is provided with a bottom flap form-
ing portion B and a top sealing flap forming portion C
both of which are arranged in relation to the general out-

line of the blank to provide portions D and E which are ¢

subsequently folded over in overlapping engagement and
secured by gumming to form the rear face of the envel-
ope, the bottom of which is closed by folding over the
bottom flap forming portion B which is also secured by
gumming.

As shown in FIGURE 2 the blanks are produced in
rows arranged side by side by cutting a web of material
into strips each strip constituting a row of blanks. To
obtain the maximum paper economy, the number of strips
should always be even and the sealing flaps C of the outer-
most blanks to be produced, should point towards the
centre of the web. In this manner the smaller bottom
flaps B of the outer strips are always situated at the
edges of the web and it thus follows that smaller pieces
of paper are cut to waste.

In the particular arrangement shown in FIGURE 2,
it will be seen that the blanks are arranged in rows, the
flap forming portions B and C of the blanks A in adja-
cent rows interspaced with one another, the opposing
lateral edges F and G of adjacent flap forming portions
being spaced from one another and connected by short
edge portions F’ and G’, these edges forming together an
area substantially in the form of a parallelogram. When
cutting the material of the web to produce the rows of
blanks the web material bounded by the lateral edges F
and G and the edges F’ and G’ which constitutes waste
material, is removed the web material also being cut
along: the line H which produces a longitudinal edge of
a flap forming portion coincident with an opposing
longitudinal edge portion of the adjacent row of blanks.
Thus cutting of the web in this manner will produce four
strips each consisting of a row of blanks, the strips being
separated from one another by the apertures formed by
the areas of parallelogram shape and the cut along the
lines H.

Finally to produce individual blanks, the material is
cut transversely along the lines K to separate the blanks
in a row from one another.

In the machine shown diagrammatically in FIGURE
3 of the drawings, a web of material W is fed in at the
feed end of the machine, and is fed past rotary cutter
means for producing the rows of blanks arranged as
shown in FIGURE 2, the blanks in each row being sep-
arated from one another, and delivered to stacking means
at the discharge end of the machine for producing stacks
of individual -blanks.

As shown, the machine consists of two spaced side
frame members 1 and 2, the upper portion of side frame
member 1 being broken away for the purpose of exposing
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the cutter means and other component parts of the ma-
chine.

The web of blank forming material W, is fed into
the machine between a pair of draw rollers 3 from a reel
of material not shown, located adjacent the feed end of
the machine. The draw rollers 3 are mounted so as to
be rotatable about parallel axes 4 extending transversely
between the frame members 1 and 2.

From the draw rollers 3, the web W is fed to the cutter
means wherein the web run passes between an anvil
roller 5 and rotary cutters hereinafter more fully de-
scribed, the anvil roller 5 and rotary cufters being mount-
ed so as to be rotatable about parallel axes 6 and 7 re-
spectively extending transversely between the frame mem-
bers 1 and 2.

In the machine shown in the drawing after cutting,
the adjacent rows of blanks are separated from one an-
other and the feeding of the separated adjacent rows of
blanks is continued along different paths.

As shown in FIGURE 2 the flaps of the rows ob-
tained point alternately in opposite directions and ac-
cordingly they are separated into two “runs,” each run
consisting of two alternate rows of blanks so that in one
all the flaps face in one direction and in the other “run”
all the flaps face in a direction opposite to that of the
first mentioned run. When the blanks are stacked corre-
sponding flaps will be located over one another.

The different paths along which the runs are directed
are located one above the other so that the web W
when cut is divided into upper and lower runs, each run
consisting of rows of blanks,

Separation is effected by passing each run as it leaves
the cutter means, around one of a pair of register roll-
ers 8 located one above the other each roller 8 being
mounted so as to be rotatable about an axis 9 extending
transversely between the frame members 1 and 2. The
register rollers control the synchronous movement of
the runs and each said roller is displaceable automatical-
ly in accordance with any variations in the tension of
the runs. For this purpose the axes 9 about which each
register roller 8 rotates extends between arms (not
shown) which are in turn pivotally mounted about one
end on pivots represented by the centres 16.

From the register rollers 8, each run of rows of blanks
is directed between a pair of draw rollers 11, and guided
along a horizontal path to a transverse cutting means
consisting of a rotary top knife 12 which co-operates
with a lower fixed knife 13, the cutting means operating
to sever the blanks of a row from one another by cut-
ting the material along the lines K shown in FIGURE 2.

Continued movement of the blanks feeds them be-
tween a pair of feed rollers 14 which engage each indi-
vidual blank and thrust the same towards a pair of for-
warding rollers 15.  Each blank is delivered by the for-
warding rollers 15 to a suction cylinder 16 at the dis-
charge end of the machine, the blanks as they are de-
livered by the suction cylinder being turned from a hori-
zontal position to a substantially vertical position in
readiness for stacking, The separated blanks are sup-
ported by supporting means (not shown) during their
passage between the cutting means 32, feed rollers 14
and forwarding rollers 15.

For stacking the blanks as they are discharged from
the machine, stacking means is provided to which the
blanks are delivered by the suction cylinders.

The stacking means shown in FIGURE 3 is construc-
ted so that it is unnecessary to “knock-up” the blanks
when stacked and for this purpose the said means in-
cludes sloping support rails 17 beneath which. is dis-
posed an endless conveyor band 18 the run of which
passes around end pulleys 19. The conveyor band is
provided with a plurality of outwardly projecting slats
20. ‘The support rails 17 are spaced apart from one
another so that as each blank is delivered for stacking
the rails 17 engage in the corners provided by the flap
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forming portions of the blank, the blanks being held edge
on in a substantially vertical position by the slats 29.

The support rails are vibrated by means not shown,
for the purpose of aligning the blanks with one another
and the conveyor band 18 is driven at slow speed to fa-
cilitate delivery of the blanks onto the sloping rails.
The stacks of blanks between adjacent slats 20 can be
removed at will by an operator.

Driving means, not shown, are provided for effecting
in synchronism with the formation of the blanks, driv-
ing of the transverse cutting means 12, feed rollers 14,
forwarding rollers 15 and suction cylinder 16. It will
be appreciated that as each “run” consists of two rows
of blanks side by side the transverse cutting means, feed
rollers and suction cylinders are duplicated for each
said run, the stacking means also being duplicated.

To produce the formation of rows of blanks shown in
FIGURE 2 from a single. web of blank forming mate-
rial the rotary cutter means is arranged and constructed

as- shown particularly in FIGURES 4, 5, 6 and 7.

For this purpose five separate rotary cutters are used
which in the drawing are designated 21, 22, 23, 24 and
25. The cutters are independently mounted but are ar-
ranged axially in alignment with one another about the
common transverse axis 7 previously referred to.

As the independent mounting of each rotary. cutter
is identical only one such mounting will be described,
the same. reference numerals being used in the following
description to identify corresponding parts of the mount-
mgs for the remaining rotary cutters.

Referring to the rotary cutter 21, the same is mount—
ed on a stub axle 26 supported between the arms 27 of
a pair of bell crank levers each of which is pivotally
mounted about the free end of its other arm 28 on a
pivot pin 29. The pivot pin 29 is in turn supported be-
tween the arms 3¢ of a bracket 31 secured to so as to
project downwardly from the underside of the bottom
flange of an I section beam 32 which extends transverse-
ly between the frame members 1 and -2 and secured
thereto at its opposite ends.

The rotary cutter is spring loaded so as to be urged
into contact with the web W as it passes over the anvil
roller 5, by means of a compression spring 33. The
loading of the spring 33 is adjustable to permit variation
of the pressure of the rotary cutter on the web W, and
for this purpose the spring is.compressed between the
arms 27 and a flange 34 on the lower end of a threaded
bolt 35 screwed into a tapped hole in the bracket 31.
Thus rotation of the bolt in the appropriate direction re-
sults in an increase or a decrease of the pressure exerted
by the rotary cutter.

Each rotary cutter is driven by providing a toothed
pinion 36 on each stub axle 26, each said toothed pin-
ion meshing with an associated driving pinion 37. The
driving pinions 37 are mounted on a common driving
shaft 38 supported at its opposite ends in bearings mount-
ed respectively in the machine frame members 1 and 2.
The end of the driving shaft 38 extends beyond the
frame member 2 the projecting end carrying a gear 39
the teeth of which mesh with the teeth of an idler gear
40 carried by a spindle mounted in bearings carried by
the machine frame 2.

The idler gear in turn, meshes with the teeth of a driv-
ing gear 41 mounted co-axially with the anvil roller 5,
the anvil roller and consequently the rotary cutters being
positively driven by for example an electric motor not
shown, through a chain drive which includes a chain 42
and chain wheel 43 also mounted co-axially with the anvil
roller 5.

The above described manner of individual mounting
of the rotary cutters 21 to 25 is advantageous as it over-
comes the considerable deflection which would occur if
the rotary cutters were mounted on a common shaft and
which would result from the heavy loading occurring
during operation and to the distance between the respec-
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tive cutting tools. The described manner of mounting
does not eliminate deflection and both the anvil roller
and the bridge structure undergo some degree of bending,
depending on how heavily they are constructed, but the
amount of bending can in this manner be held within
reasonable limits so that it does not affect the performance
of the independently mounted cutting tools. The bend-
ing of the anvil roller 5 can be reduced still further by
providing bolster rolls 44 or half-bearings mounted on
a cross member constituted by the upper flange 45 of an
I section beam 46 fixed to-the machine frame below the
anvil roller.

The cutters 21 to 25 are provided with cutting edges
formed on the periphery of each said cutter.

While the cutting edges of the rotary cutters 21 and-
25 for cufting the edges of the web i.e. the outer strips
are linear and intermittent, the outline of the cutting edges
of the rotary cutters 22, 23 and 24 for cutting the re-
mainder of the web will be continuous and partly linear
and parily formed with a view to cutting out the apertures
in the web which constitute waste material. Therefore,
the development of -these latter cutting edges will cor-
respond to the outlines of the complete lateral edges of
two envelope blanks, which outlines will partly coincide -
for both edges and partly wili be formed by opposite
sides of the apertures.

FIGURES 5 and 6 show in detail the construction of
the rotary cutters particularly the cutters 22 and 24.
The cutter shown in these figures consists of a cylindrical
body having a bore 47 for mounting the cutter on its stub
axle, the cutter being secured on the stub axle by a grub
screw inserted in a tapped hole 48 extending radially
through the body. The periphery of the cylindrical body
is formed to provide a cutting edge which consists of
two spaced arcuate portions 49 and 50 interconnected by
the cutting edges 51 which define substantially a parallelo-
gram extending across the periphery at an angle to the
axis of rotation of the cutter. .The arcuate portions 49
and 59 are utilised to cut the material of the web along
the lines H shown in FIGURE 2 whilst. the cutting edges
51 cut the material of the web to produce the apertures
defined by the edges F, F’, G, G’ constituting waste
This waste material as it is cut is displaced
from the web W by ejecting means consisting simply of
rubber plugs 52 located in drillings 53 in the cylindrical
body. Two plugs are provided within the area bounded
by the cutting edges 51 the outer ends of the plugs extend-
ing slightly beyond the periphery of the cutting edges.
FIGURE 7 shows a development of the cutting edges 49,
50 and 51.

The rotary cutter 23 is of similar construction to the
rotary cutters 22 and 24 with the exception that the cuiting
edges defining the parallelogram are of shorter length to
produce an aperture of smaller area resulting from the
difference in depth of the bottom and sealing flap portions.

Means not shown are preferably provided for remov-
ing the paper waste or dross which is cut out of the web.
This is preferably done by arranging suction holes adja-
cent the web, preferably in the anvil roller 5 or in the
rotaty cutters, and the dross is sucked towards these
holes. - Moreover, it is possible operatively to connect
the suction system fo a blowing means in such manner
that at a pre-determined point in the revolution of the
anvil roller 5 of rotary cutters, the waste pieces are blown
off its surface. If desired, means may also be provided
for eliminating static electricity which may cause the
sticking of the dross to the machine members.. The dross
is removed through ducts or channels which are fitted at
suitable places around the underside of the anvil roller.

Further if desired a printing arrangement, preferably
an aniline printing arrangement is incorporated into the
machine immediately after the longitudinal cutting of the
web for printing the blanks. Moreover, a seal flap
gumming and drying device may also be incorporated
between the cutting and blank delivery means so that the
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thus gummed blanks can be further worked up in a fold-
ing and gumming machine but without the necessity of
incorporating a flap drier.

Tt will be realised that by using the arrangement of
the invention the web is crush cut, i.e. the cutting edges
effect a bursting of the fibres in the web there being no
relative movement between the web and cutters.

Considerable savings in paper are obtained by using
the arrangement of the invention. TIn the manufacture
of blanks for 9” x 4’ pocket shaped envelopes from a
web which for example is cut into four juxtaposed strips,
the paper waste is reduced to about 4%.

With the rotary cutting arrangement described in the
above embodiment it will be appreciated that the cutting
of the web material to produce the apertures constituting
the waste material is effected in alternating sequence with
cutting of the web material to produce the longitudinal
edges of the flap forming portions, i.e. cutting along the
lines H.

I claim:

1. A cutter assembly for cutting a web of material into
continuous strips having laterally reversed alternate rows
of individual envelope-forming blanks, comprising at least
three spaced-apart rotary cutting means, at least an inner
one of the cutting means having a cylindrical body driven
for rotation about an axis extending across said web, a
pair of spaced-apart axially and circumferentially, sub-
stantially arcuate cutting-edge portions each lying sub-
stantially in a radial plane on the periphery of each of
said bodies, at least two pairs of spaced-apart supple-
mental cutting-edge portions on each body interconnect-
ing said pairs of arcuate cutting-edge portions so as to
form on each body two substantially parallelogrammatic
cutting-edge formations extending transversely between
the ends of said arcuate cutting-edge portions, said paral-
lelogrammatic . formations being reversely oriented on
each body with respect to each other, the continuous de-
velopment of each of said cutting-edge portions defining
the lines along which the opposed end-flap forming por-
tions of said envelope-forming blanks are cut, while the
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waste areas between adjoining blanks of each of said
continuous strips of laterally reversed rows of blanks are
cut out by said parallelogrammatic cutting-edge forma-
tions.

2. A cutter assembly according to claim 1 in which
there are five spaced-apart rotary cutting means and three
of said inner cutting means have said cylindrical body.

3. A cutter assembly according to claim 1 wherein said
one end-flap forming portion is the bottom-flap forming
portion while said other end-flap forming portion is the
top-flap forming portion of said banks, said bottom-flap
forming portion being narrower than said top-flap form-
ing portion and yielding only minimum waste areas within

and between said parallelogrammatic cutting-edge forma--

tions along the outer edges of said web.
4. A cutter assembly according to claim 1 comprising
an odd number of rotary cutting means higher than three,

the two outermost and every other intermediary rotary-

cutting means being adapted to cut out the bottom-flap
forming portions of said blanks in said reversed rows
while the remaining ones of the rotary cutting means are
adapted to cut out the top-flap forming portions of said
blanks, said bottom-flap forming portions being narrower
than said top-flap forming portions and yielding smaller
waste areas within and between said parallelogrammatic
cutting-edge formations. '
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