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(71) We, GREGG ENGINEERING CORP.,
an Illinois Corporation of the United States
of America, of 8722 West 47th Street,
Lyons, Illinois 60534, United States of
America, do hereby declare the invention,
for which we pray that a patent may be
granted to us, and the method by which
it is to be performed, to be particularly
described in and by the following state-
ment :—

This invention relates to the printing of
multiple page booklets from a continuously
printed web which is folded and cut as
necessary by tool holding work boxes
mounted on cooperative operational rollers
to accomplish the making of a multiple
page booklet.

In the specification of our earlier Patent
Application No. 43773/77 (Serial No.
1 543 847), there is described a manner of
making a multiple page booklet from a
single continuously printed web. In that
specification we showed cooperative opera-
tional rollers engaging and performing
work on a continuously printed web. One
of those work steps involved the employ-
ment of a tucking tool on one operational
roller to cause a tucking of a bight of printed
web into the open jaws of a gripper mech-

30 anism on an adjoining operational roller.
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The uncut bight of the printed web was
thus held in the gripping elements and the
severing of the web was necessarily at a
position spaced from the bight gripping
elements. At this spaced apart station a
cooperative knife on one operational roller
and an anvil on the other operational roller
effected a severing of the printed web.
United States Patent Specification No.
3,857,314 shows and describes box-like, tool
holding elements mounted externally of an
operational roller in a manner to obtain
infinite adjustment of the box on the roller.
This same adjustable feature for the tool
carrying boxes is utilized in the specification

of above-mentioned copending application
No. 43773/77 (Serial No. 1543 847).

In addition United States Patent 3,893,359
shows details of how trim-out portions of
a web may be removed from the machine by
the engagement of the trim-out with a pin
and the subsequent stripping of that trim-out
from the pin.

In accordance with the present invention,
ther is provided an apparatus comprising
first and second cooperative operational
rollers between which a continuously printed
web can be fed, a first tool carrying box
adjustably mounted on the outer circum-
ference of the first of the cooperative opera-
tional rollers, the first tool carrying box
having a tool of a combination web tucker
and knife projecting radially outwardly
from said first operational roller, a second
tool carrying box adjustably mounted on
the outer circumference of the second of
said cooperative operational rollers, the
second tool carrying box having a tool of
combination web grippers and an anvil, the
cooperative  operational rollers  being
arranged to be rotatably driven in opposite
directons and the first and second boxes
being arranged on said rollers to tangen-
tially engage each other during rotation,
means opening and closing said web grippers
at predetermined times during the rotation
of said rollers, the web grippers being in an
open condition at a time when the first and
second boxes are approaching an adjoining
tangential relationship to permit the com-
bination web tucker and knife to push a
bight portion of the printed web into the
open web grippers and causing the knife to
sever the bight portion of the web when the
knife engages the anvil of the combination
web grippers and an anvil causing the for-
mation of severed ends of the printed web,
and when said boxes start separating again
by continued rotation of the rollers the com-
bination web tucker and knife pulls out of
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the web grippers and the web grippers close

on and hold the severed ends of the printed

web, the web grippers comprising a

stationary jaw having a web gripping portion

5and a movable jaw having a web gripping
portion arranged and constructed to move
toward and away from the stationary jaw
to effect a gripping of the printed web by
the cooperation of the web gripping portions,
10 and one of the jaws having an anvil located
beneath its web gripping portion thereof and
projecting toward the other of said jaws and
the other jaw having a cooperative recess
located beneath its web gripping portion
15 thereof and adapted when the jaws are in
closed gripping position to telescopically re-
ceive the projecting anvil,
The broad surfaced combination tucker
and knife snuggly telescope within the com-
20 bination gripper and anvil to thereby tuck
and sever spaced adapt edges of the formed
bight of the printed web and thereupon pro-
vide a scrap of the printed web between the
spaced apart cut-off edges. The broad sur-
25 faced knife is provided with a scrap pick-up
pin so that upon cutting the scrap, the scrap
is pinned to the knife whereby movement
of the knife away from the cut simulta-
neously removes the scrap from the site of
30 the cut. :

An apparatus in accordance with the in-
vention will now be described, by way of
example, with reference to the accompany-
ing drawings, in which:—

FIGURE 1 is a vertical sectional view of
part of the apparatus taken through a
plurality of pairs of rollers arranged to re-
ceive a continuously printed web and the
rollers acting to cut and superpose portions
of the printed web, '

FIGURE 2 is a vertical sectional view
similar to that of Figure 1 but with the
rollers therein rotated to a succeeding posi-
tion,

FIGURE 3 is an enlarged side elevational
view of superposed cut web sheets as made
by the device of Figures 1 and 2,

FIGURE 4 is an enlarged detail sectional
view of combination tucker-gripper and
50 knife-anvil cutting devices provided on
certain of the rollers of Figures 1 and 2
with the printed web just about to be in-
serted into the combination cutting and
gripping device,

FIGURE 5 is another enlarged detail sec-
tional view of the device of Figure 4 with
the printed web being severed at its bight
and the cut ends thereof about to be gripped
by closing jaws,

FIGURE 6 is an enlarged detail sectional
view of a modified cutting device similar to
that of Figure 4 and with the printed web
about to be inserted in that modified
cutting device,

FIGURE 7 is another enlarged detail
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sectional view of the device of Figure 6
with the printed web being severed at the
spaced apart sides of its wide tucker-knife
and the cut ends therecof about to be
gripped, and

FIGURE 8 is still another enlarged detail
sectional view of the device of Figures 6
and 7, with the cut and superposed pieces of
printed web moved to a succeeding position
and the scrap piece cut out of the web being
stripped from its atttachment to the roller.

The reference numeral 10 indicates
generally a frame support for the web fold-
g and cutting mechanism of this invention.
The frame 10 carries cooperative web feed-
ing rollers 11 and 12. The rollers are
mounted on shafts 13 and 14 respectively
which are journally mounted in the frame
support 10. A printed web 15 is continuously
delivered from a printing mechanism (not
shown) into the cooperative feed rollers 11
and 12. It is these rollers that deliver the
web 15 to the cutting and folding mech-
anisms of this invention.

A first operational roller 16 is mounted
on a shaft 17 which in turn is carried in
the frame support 10. As best shown in
FIGURE 1 the first operational roller 16 is
provided with a first box 18 on its outer cir-
cumference carrying a combination tucker
and knife which will later be described in
detail. A second box 19 is also provided
on the outer circumference of the first
operational roller 16 at an arcuately spaced
apart position thereon and this second box
19 carries a knife.

The cutting and folding device of this
invention is provided with a second opera-
tional roller 20 which cooperates with the
first operational roller 16 and its circum-
ferentially mounted boxes to effect the fold-
ing and cutting of the printed web 15 as
will hereafter be described. The second
operational roller 20 is mounted on a shaft
21 which in turn is carried in the frame
support 10. The second operational roller
is provided with a first box 22 on its outer
circumference carrying a combination
gripper and anvil. The roller 20 is posi-
tioned in close proximity to the first opera-
tional roller 16 and arcuately indexed so that
the first boxes 18 and 22 on the respective
rollers come together in abutting cooperative
relationship. The second operational roller
is provided with a second box 23 on its
outer circumference which carries an anvil.
This second box 23 is arcuately spaced from
the first box 22 an amount such that upon
uniform rotation of the rollers 16 and 22
the boxes 19 and 23 will come together in
abutting cooperative engagement.

The folding and cutting device of this in-
vention is further provided with cooperative
yieldably puiling brush rollers 24 and 25
and it is these rollers that support the end
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of the run of the printed web 15 and yield-
ably hold it in extended position from the
cooperative feed rolls 11 and 12 and along
the common tangent line of the cooperative
5 first and second operational rollers 16 and
20. The brush rollers 24 and 25 are re-
spectively provided with shafts 26 and 27
which in turn are journally mounted in the
frame support 10. An arrow 28 on the first
operational roller indicates its direction of
rotation and similarly an arrow 29 on the
second operational roller indicates its direc-
tion of rotation,
- In the operation of the device of this
invention the preprinted web 15 is delivered
directly from a printing press to the
cooperative feed rolls 11 and 12 and from
there the web 15 proceeds in a straight line
angularly downwardly and rearwardly be-
tween the cooperative first and second
operational rollers 16 and 20 and from there
to the cooperatively yieldably pulling brush
rollers 24 and 25. It is in this position that
the first boxes, 18 on the roller 16, and 22
on the roller 20, that come together in tan-
gential abutting relationship. The combina-
tion tucker and knife of the first box 18
causes the printed web 15 to be inserted into
the combination gripper and anvil of the
30 first box 22 on the roller 20. In our earlier
application mentioned above, and presently
pending, the folding and cutting device
effected a tucking of the printed web into a
cooperative gripper to form a bight in the
35 printed web. Further in our earlier device
continued rotation of the operational rollers
causes the bight of a single piece of web to
be pulled around the second operational
roller. One portion of the single piece of
40 web overlies the other. In the present de-
vice the combination tucker and knife in the
first box on the roller 16 not only causes
a gripping of the printed web in the
cooperative box 22 on the roller 20 but also
45 effects a severing of the formed bight in the
printed web so that there are two separate
pieces of printed web superposed one above
the other with the cut free ends gripped by
the gripping mechanisms in the box 22.
50 This advancement in the technique in the
field of folding and cutting printed web
makes the devices of the previous applica-
tion and the present application much more
versatile so that the printed web may be
folded and cut in any manner to form book-
lets, folded circulars or brochures with a
considerably lesser number of stations for
boxes on the operational rollers.

FIGURE 3 shows the pieces of printed
web as the result of the combination tucker
and knife elements with the combination
grippers and anvil of the first boxes 18
and 22 on the operational rollers 16 and 20
respectively.  The reference numeral 30
65 shows a cut piece of the printed web sheet
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15 with a superimposed separate cut piece

31 of the same printed web 15 and the free

ends thereof bent upwardly at substantially

gight angles thereto as shown at 30a and
la.

FIGURE 4 shows an enlarged view of the
cooperative engagement of the first box 18
and the first box 22 on their respective
rollers 16 and 20. In the particular position
as shown, the boxes have not yet come into
full tangential abutting relationship but
rather are closely approaching that point.
The box 18 has a generally central cut-out
32 defining spaced apart radial portions 33
and 34. A combined tucker and knife ele-
ment 35 has its one end mounted in the
cut-out 32 and its other outer end project-
ing radially outwardly substantially from the
center of the first operational roller 16. A
back-up block 36 abuts the side of the com-
bined tucker and knife element 35 within
the cut-out 32. A screw 37 threadedly
engages the block 36. The screw is equipped
with a hexagonal head 38 which abuts and
cooperates with the radial portion 33 of the
box 18. Thus, when the screw 37 is turned
in one direction it causes the combination
back-up block 36, screw 37 and hexagonally
shaped head 38 to increase in overall length
resulting in a snugging of the combination
tucker and knife element 35 against the
radial portion 34 of the first box 18. Con-
versely when the screw 37 is turned in the
opposite direction the overall length of this
assembly decreases and thereupon the com-
bination tucker and knife 35 is loosened
for removal or servicing.

As shown in FIGURE 4 the combination
tucker and knife 35 engages the printed web
15 and commences the start of a bight
therein for insertion into the elements of the
first box 22 on the cooperative second
operational roller 20. The box 22 similar
to the box 18 has a cut-out 39 defining
spaced apart radial portions 40 and 41. An
insert member 42 is affixed to the radial
portion 40. The fixed insert member 42 is
provided with a stationary gripper jaw 43
at its outermost radially disposed position
and is further provided with a protruding
anvil member 44 at its radially innermost
position. A cylindrical rod or roller mem-
ber 45 is journally mounted in the box
22 between the spaced apart radially dis-
posed portions 40 and 41 for rocking move-
ment therein. A cam follower arm 46 en-
gages the rod-like roller member 45 and
projects radially outwardly therefrom to
effect a rocking movement of the roller when
the outer end of that follower arm 46 en-
gages a cam 46a mounted on the shaft 21
which carries the second operational roller
20. The box 22 further includes a member
47 which has an arcuately swingable jaw 43.
The swingable jaw 48 is arranged and con-
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structed to cooperate with the stationary
gripper jaw 43. The swingable member
47-48 is provided with a recess 49 to. receive
the protruding anvil member 44 when the
jaw gripping elements 43 and 48 are in
closed abutting relationship. The radially
disposed portion 41 of the box 22 is pgo-
vided with a transverse closed bottom recess
50 to receive a coil spring 51 therein in such
a manner that the spring 51 exerts a force
in a generally arcuate direction against the
member 47 to thus normally urge the
swingable jaw 48 toward a closed gripping
position with the stationary jaw 43. How-
ever, in the relative position of the first and
second operational rollers 16 and 20 as
shown in FIGURE 4 the cam follower 46
in cooperation with its cam 46a keeps the
arcuately swingable jaw 47-48 away from
its closing position with the stationary jaw
43. It is at this time that the combination
tucker and knife 35 of the box 18 on the
first operational roller 16 causes a dipping
at 52 in the printed web 15 thereupon com-
mencing the formation of a bight in that
printed web.

As shown in FIGURE 5 the rollers 16
and 20 have been rotated an amount such
that the first box 18 on the roller 16 and
the first box 22 on the roller 20 are sub-
stantially in abutting relationship such that
the combination tucker and knife 35 has
formed a full bight in the printed web 15
forming side flanking portions 54 and 55.
The web bight 53 is tucked between the
cooperative elements 42 and 47 and the
knife end 56 of the combination tucker and
knife 35 has cooperated with the anvil
portion 44 to cut the bight 53 and separate
the side flanking portions 54 and 55 of the
web 15. At this point the jaws are not
allowed full gripping by reason of the shape
of the cam 46a on the shaft 21 and hence
continued rotation of the operational rollers
in the direction of the arrows 28 and 29
will cause the retraction of the combination
tucker and knife 35-56 irom its position
within the box 22. Now with the tucker and
knife removed the movable jaw 48 closes
for a tight abutting relationship with the
jaw 43 to thus grip the severed ends of
the printed web 15 as identified by the flank-
ing portions 54 and 55 thereof.

FIGURE 1 shows the printed web 15 in
its extended position throughout the folding
and cutting device of this invention.
FIGURE 2 shows the printed web with its
severed ends in gripped position in the
combination gripper and anvil box 22 and
the superposed portions extending up around
the circumference of the second operational
roller to a position over the anvil box 23
and beneath the box 19 on the first opera-
tional roller. The knife 19a in the box 19
passes through the web 15 against the

cooperative anvil box 23. Thus the ends of
the superposed cut web sheets are severed
from the printed web 15 thereupon produc-
ing the superposed free ended cut sheets
30 and 31 with their angled ends 30a and
3la as shown in FIGURE 3. It should be
understood that the cooperative boxes 19
and 23 are of the single operational variety
as shown in our previous, presently pend-
ing, application for patent mentioned above.
In the event other operations are desired
such as an additional folding or severing in
any manner, that can be accomplished by
the addition of more circumference boxes
and/or a third operational roller such as
shown in our previous application.

In the invention shown in FIGURES 1
through 5 the novel feature has been the
cutting of the bight of the printed web simul-
taneously with the gripping of the two freed
ends of the superposed web sheets. The
modification of the invention shown in
FIGURES 6 through 8 is similarly con-
cerned with the cutting of the bight of
the printed web and the simultaneous grip-
ping of the two freed ends of that web.
However, in this latter modification dis-
closed in FIGURES 6 through 8 the cutting
of the web bight contemplates the use of a
thick knife member causing the web to be
cut at spaced apart positions the distance
of the thickness of the combination tucker
and knife. A piece of scrap web is formed
between the two spaced apart web cuttings.
This separated piece of scrap must be re-
moved from the folding and cutting device
of this invention.

Because the modification of FIGURES 6
through 8 contain most of the same elements
as the device of FIGURES 1 through 5 it
has been deemed advisable to utilize the
same reference numerals to indicate the
same parts. The box 18 of the first opera-
tional roller 16 in this modified form is
provided with a combination tucker and
knife 57. The knife comprises a member
of substantial and uniform thickness. The
combination tucker and knife 57 defines a
front edge 58 and a spaced apart rear edge
59. This thick, combination tucker and
knife 57 cooperates with a modified anvil
ledge 60 in the box 22 of the second opera-
tional roller 20. This anvil ledge 60 is pro-
vided with a wide slot 61 therein to snuggly
receive the thick, combined tucker and knife
57 in a telescoping manner. The front
and rear edges 58 and 59 act as shears for
the printed web bight as the knife com-
mences its passage into the slot 61. The
outermost radial end of the uniformly thick
knife 57 is provided with a scrap pick-up pin
62 so that the pin itself projects radially out-
wardly from the end of the knife 57 in a
relatively straight line. The wide slot 61 has
a pin receiving hole 63 in the bottom
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thereof. The pin 62 on the end of the knife
passes into and through the hole 63 after
it has first passed through that portion of
the printed web disposed between the front
and rear knife edges 58 and 59 and hereafter
called the scrap piece.

FIGURE 6 depicts the operational roller
boxes 18 and 22 just prior to their reaching
abutting and tangential relationship. In
FIGURE 6 the thick combination tucker
and knife 57 is shown entering the space
between the gripping jaws 43 and 48 of the
box 22. It is this action that produces a
dip or deflection 64 in the printed web 15
preliminary to the formation of a full bight
in the web 15. FIGURE 7 shows the boxes
18 and 22 in alignment as the operational
rollers 16 and 20 continue their rotation.
At this time the web 15 has a bight 66
formed therein by the combination tucker
and knife 57. The bight comprises spaced
apart flanking portions 67 and 68 and it is
at these side flanking portions that the web
15 is cut when the front and rear edges 58
and 59 of the knife enter the slot 61. The
scrap piece of web identified by the numeral
69 is formed by the knife cutting the web
at spaced apart positions. The pin 62 on
the end of the knife has now impaled the
scrap piece 69. Continued rotation of the
operational rollers causes a withdrawal of
the thick combination tucker and knife 57
and the subsequent complete closing of the
jaws 43 and 48 acts to grip the now free
and open ended flanking portions 67 and 68
of the printed web 15.

FIGURE 8 shows a further subsequent
position of the device of FIGURES 6 and 7
where the operational rollers have rotated
causing the superposed web pieces to be
pulled downwardy around the circum-
ferential surface of the second operational
roller while the first operational roller 16
with its unitary box 18 and its wide tucker
knife 57 has moved upwardly away from the
printed web 15. A stationary support 70 is
provided on the folding and cutting device
closely adjacent the first operational roller.
This stationary support 70 is provided with
a scrap stripping finger 71 depending there-
from. The stripping finger 71 acts to strip
the scrap piece 69 from its impaled position
on the end of the combination tucker and
knife. When the piece of scrap 69 is freed
from its pin impalement it drops down into
a scrap receiving box 72. It should be
understood that the device of FIGURES 6,

- 7 and 8 would similarly contain a simple
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cooperative knife and anvil in order to com-
pletely separate the web 15 from the incom-
ing run of succeeding printed web portion
in the same manner as that shown for the
device of FIGURES 1 through 5.

The operation of the modified device of
FIGURES 6, 7 and 8 of this invention 1s

substantially identical to the operation of
the device as shown in FIGURES 1 through
5 with the exception that the web bight is
cut in spaced apart positions providing a
scrap piece of web between those spaced
cuts. Thus, the device of FIGURES 6, 7
and 8 requires a stripping of the scrap
piece 69 of the printed web.

The device or devices of this invention
are additive to the mechanisms shown in
our previously filed and presently pending
patent application such that a printer having
these devices available is able to set up for
the complete printing, folding and cutting
of the printed web in any desired form of
booklet, brochure or circular. The printer
thus becomes extremely versatile in the jobs
he can do without employing subsequent
book binders or the like. The equipment
defined in this application operates at the
identical speed of the printing press to which
this folder and cutter is an adjunct and
thereupon the completed product is accom-
plished in the same time without delays for
the accumulation of pages or any particular
folding as was previously necessary in prior
assemblies of printed matter.

The above-described apparatus provides
improvements over the prior art of which we
are aware in the particular area of the tools
provided in the boxes to effect a tucking of
a bight of the printed web into cooperative
open grippers and at the same time to effect
a cutting of the web bight to thus divide
the web into two pieces just prior to the
gripping of the severed web portions.
These combinations functions performed at
one station in the revolution of the opera-
ional rollers cause the elimination of the
severing of the printed web at auxiliary
stations around those cooperative opera-

“tional rollers.

The above-described apparatus enables
the combination of two work operations at
one station whereby the printed web is not
only tucked into web grippers but is simul-
taneously severed at the position of the
formed bight so that the grippers act to
hold the severed pieces of printed web. The
printed web is simultaneously tucked and
cut into web grippers and an anvil. This
provides for the simultaneous gripping of
the bight of a printed web and the severing
of that bight into two pieces in a single
station of tangentially meeting tool holding
boxes on cooperative operational rollers.

The apparatus has the advantages that
the web gripping jaws have an anvil asso-
ciated with one of the gripper jaws and
arranged so that the anvil telescopes within
the other of the gripper jaws when the jaws
are closed to thereby avoid imparing the
gripping feature of the jaws. The printed
web is tucked into the gripper members
and simultaneously cut.
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WHAT WE CLAIM 1S:— 2. An apparatus according to claim 1, 55
1. An apparatus comprising first and wherein the stationary jaw has the anvil
second cooperative operational rollers be- and the movable jaw has the cooperative
tween which a continuously printed web can  recess.

5 be fed, a first tool carrying box adjustably 3. An apparatus according to claim 1 or
mounted on the outer circumference of the 2, wherein the anvil comprises a generally 6
first of the cooperative operational rollers, flat uninterrupted surface to be engaged by
the first tool carrying box having a tool of the combination web tucker and knife for
a combination web tucker and knife pro- severing the bight portion formed in the

10 jecting radially outwardly from said first printed web on a line type cut.
operational roller, a second tool carrying 4. An apparatus according to any of 65
box adjustably mounted in the outer circum- claims 1 to 3, wherein the combination web
ference of the second of said cooperative tucker and knife has substantial thickness
operational rollers, the second tool carrying to define spaced side walls, and the anvil

15 box having a tool of combination web has a generally flat surface with a slot
grippers and an anvil, the cooperative opera- therein to snuggly receive the spaced side 70
tional rollers being arranged to be rotatably walls of the combination web tucker and
driven in opposite directions and the first knife for effecting a severing of the bight
and second boxes being arranged on said portion formed in the printed web on the

20 rollers to tangentially engage each other spaced apart lines at the sides of the slot
during rotation, means opening and closing and leaving a cut-out scrap of bight portion 75
said web grippers at predetermined times thercbetween.
during the rotation of said rollers, the web 5. An apparatus according to claim 4,
grippers being in an open condition at a wherein the combination web tucker and

25 time when the first and second boxes are knife is provided with a pin extending
approaching an adjoining tangential relation- radially outwardly from its outer radial end 80
ship to permit the combination web tucker and between its spaced side walls, and said
and knife to push a bight portion of the slot having a pin receiving hole in the
printed web into the open web grippers and bottom thereof whereby the pin penetrates

30 causing the knife to sever the bight portion the cut-out scrap.
of the web when the knife engages the anvil 6. An apparatus according to claim 35, 85
of the combination web grippers and an wherein there is included means to strip
anvil causing the formation of severed ends the cut-out scrap from the pin.
of the printed web, and when said boxes 7. An apparatus according to claim 6,

35 start separating again by continued rotation wherein the means to strip the cut-out scrap
of the rollers the combination web tucker comprises a stripping finger mounted in a 90
and knife pulls out the web grippers and stationary position adjacent the first opera-
the web grippers close on and hold the tional roller at a position spaced from the
severed ends of the printed web, the web second operational roller and adapted

40 grippers comprising a stationary jaw having when the first operational roller and its
a web gripping portion and a movable jaw first tool carrying box passes the stripping 95
having web gripping portion arranged and finger to strip the cut-out scrap from the
constructed to move toward and away from pin.
the stationary jaw to effect a gripping of 8. An apparatus constructed and arranged

45 the printed web by the cooperation of the to operate substantially as herein described
web gripping portions, and one of the jaws with reference to Figures 1 to 5 or Figures 100
having an anvil located beneath its web 1 to 5 as modified by Figures 6 to 8 of the
gripping portion thereof and projecting to- accompanying drawings.
ward the other of said jaws and the other

50 jaw having a cooperative recess located be- A. A. THORNTON & CO.,
neath its web gripping portion thereof and Chartered Patent Agents,
adapted when the jaws are in closed gripping Northumberland House,
position to telescopically receive the pro- 303/306 High Holborn,
jecting anvil. London, WC1V 7LE.

Printed for Her Majesty’s Stationery Office by The Tweeddale Press Ltd., ~Berwick-upon-Tweed, 1980,

Published at the Patent Office, 25 Southampton Buildings, London, WC2A copies

1AY, from which
may be obtained. .
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