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This invention relates to rotary folding mechanisms and
more particularly to machines for folding and creasing
continuous webs of material, such as paper, to form a
stack of zigzag configuration.

High speed folding machines of this general type are

well-known, wherein a pair of cooperating folding cyl- :

inders carry about their peripheries a plurality of tucker
blades and jaw pairs in such. a manner that the tucker
blades of each cylinder are received by coacting jaw pairs
of the other cylinder. It is also well-known that at this
tucking point the web is under a substantial pull or ten-
sion and subject to frequent tearing or bursting. It is
therefore the primary object of the present invention to
cbviate the above difficulties by providing a machine
wherein the pull on the web during the tucking operation
is greatly minimized.

In machines of this general type, due fo the circular
path which the cylinders follow, the tucker blades are
moved into and out of the bite of the jaw pairs through
a series of sharp angles decreasing as the blade first begins
to enter the bite, to an angle of 0° when the jaws have
fully received the blade and then increasing as the blade
is finally withdrawn from the jaws. This sharp angular
relation between the blades and jaws has not only proved
disadvantageous due to the excessive pull placed on the
web, but also due to this cocking action, it is difficult
to accurately position the line of fold. It is therefore
a further object of the invention to provide means for
moving the cooperating tucker blades and jaw assemblies
in a substantially coplanar relation throughout their pas-
sage through the tucking zone, to thereby move the tucker
blades substantially straight into and out of the bite of
the jaws, thus eliminating the sharp angular relation be-
tween the blades and the jaws during a tucking operation
and overcoming the above mentioned difficulties,

In accordance with this invention, and as exemplified °

by a preferred embodiment thereof, there is contem-
plated the elimination of the generally regarded stand-
ard pair of cooperating cylinders, and the provision of
a pair of rotatable frame members each having a pair
of spaced end plates and a plurality of tucker blades
and c¢oacting jaw assemblies pivotally mounted adjacent
their peripheries, in such a manner that the blades of each
frame are moved into and out of association with the
cooperating jaws of the other frame. A pair of mutually
facing staticnary cams are positioned one adjacent each
frame and in the rotational path of cam followers car-
ried by said blade and jaw assemblies. A plurality of
webs or a single web which is to be folded is fed in a
conventional manner preferably in a vertical plane down-
wardly between the rotating frames, with the cams so
designed and constructed that the cooperating blade and
jaw assemblies are pivotally moved relative to their ro-
tating supports and thus moved downwardly through
the tucking zone in substantially coplanar relation, the
blades being moved slowly into and out of the jaw bites
to effectively engage the web and produce the desired
fold, Another staticnary cam is positioned in the path
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of cam followers carried by the movable upper jaws of
the jaw assemblies of each frame to effect an opening
of the jaws subsequent to the tucking -action and facili-
tate the release of the fold to allow the web to fall by
gravity into a zigzag stack.

Other objects and advantages will be apparent from the
following more detailed description of one embodiment
of the preseat invention read in conjunction with the ac-
companying drawings in which

Figure 1 is an elevational view with the frame broken
away to show the folding mechanism of the present in-
vention;

Figure 2 is a plan view of the same;

Figure 3 is a vertical sectional view taken along the
line 3—3 of Figure 1;

Figure 4 is a vertical sectional view taken along the
lines 4—4 of Figure 3;

Figure 5 is a detailed elevational view showing the
mounting for a jaw assembly;

Figure 6 is a view in perspective of a jaw assembly;

Figure 7 is a similar view of a tucker blade assembly;

Figure 8 is a view in elevation of one of the plate
members; .

Figure 9 is a vertical sectional view taken along the
lines 9—39 of Figure 3;

Figure 10 is a fragmentary view similar to Figure 9
showing the plate further rotated and the upper jaw
raised;

Figure 11 is a vertical sectional view taken along the
lines 11—11% of Figure 3; .

Figures 12-15 are fragmentary elevational views show-
ing various positions of the tucker blade and jaw assem-
blies during a tucking operation; and. .

Figure 16 is a vertical sectional view taken along the
lines 16—16 of Figure 1.

To facilitate an understanding of the imvention, ref-
erence is now made specifically to the drawings, and as
can be seen in Figure 2, the folding mechanism is mount-
ed on a frame which includes a pair of spaced upright
pancls 19 and 13. A pair of spaced parallel shafts 12
and 13 are suitably journalled in these side panels with
shaft 12 extending through panel 11 and having a driv-
ing gear 14 mounted adjacent its extended end. A pair
of meshing gears 6§ and 61 are also secured adjacent
one end of shafts 12 and 13 respectively, and it is ap-
parent therefore that upon shaft 12 being rotated through
the drive gear 34, shaft 13 will be rotated in the oppo-
site direction. The drive for gear 14 is not shown since
it forms no part of the invention; however, it might be
noted that folding mechanisms of this type are frequently
used in connection with printing presses. or like machines.
with the drive for gear 14 being taken from the press in
synchronism with the working parts of the press..

A pair of rotational frames are rigidly supported on
the shafts and include a pair of spaced plates 15, 15" and
16, 16’ which are secured adjacent the ends of shafts
12 and 13 respectively by any conventional means such as.
keys or the like. A plurality of jaw pair assemblies 17
and tucker blade assemblies 18 are carried adjacent the
peripheries of plates 15, 15" and 16, 16’ in such a manner
that upon rotation of the plates in opposite directions
through shafts 12 and 13, the jaw pairs of one plate re-
ceive the tucker blades of the other plate. As shown in
Figure 1, a web W, which is to be folded, is fed in a
vertical plane downwardly between the rotating. plates,
and after folding it falls by gravity into a zigzag stack
formation S. When a plurality of webs are to be folded,
they can first be fed over a feed roll F to bring them
into a superposed position and then fed downwardly in a
like manner as a single web.

In the embodiment of the invention illustrated in the
drawings, each rotatable frame ‘carries a ‘tucker blade
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assembly and a jaw assembly disposed 180° in phase
from the blade assembly, and since the assemblies of each
fra_rne are identical, only one of each will be fully de-
scribed. The jaw and tucker blade assemblies which are
controlled by cams 27 and 28 in a manner set forth here-
inafter will be the assemblies which are fully described;
however, to facilitate a reading of the drawings, the jaw
and tucker blades which are controlled by the opposite
cams and alternately brought into engagement upon
rotation of their supporting plates will be designated
by a similar reference numeral plus 100. The jaw as-
sembly 17, as can be best seen in Figure 6, comprises an
elongated fixed. lower jaw 17 rigidly secured between a
pair of supporting blocks 19 and 260 and a movable upper
jaw 17" overlying the lower jaw and pivotally supported
on pins 21 and 21" (Fig. 2) suitably journalled in the
sgpporting blocks.. . The jaw assembly is mounted for
pivotal movement relative to plates 15, 15’ and 16, 16’
by means of a shaft 22, to which the supvorting blocks
19 and 20 are rigidly secured, being suitably journalled
in the plates.

As can be seen in Figure 7, the tucker blade assembly
18 comprises an elongated supporting block having longi-
tudinaly extending channels 23 cut therein, with a tucker
blade 24 being rigidly clamped in the channel by means
of bolts or the like 25. The tucker blade assembly is also
mounted for nivotal movement relative to the end plates
15,15’ and 16, 16’ by means of pins 26 suitably journalled
in the end plates.

To control the path of movement of the respective
tucker blade and jaw assemblies, a pair of stationary
cams 27 and 28 are rigidly secured to the end panel 10
of the main frame, one surrounding each of the shafts
12 and 13 adiacent their ends remote from the driving
end. A cam follower arm 29 (Fig. 13) is rigidlv mounted
on the supporting shaft 22 of the jaw assembly, with a
follower roller 39 being carried adjacent the free end of
this arm and offset therefrom to lie in engagement with
the surface of cam 27. Likewise, a cam follower 31
carried adjacent the free end of an arm 32, which is
rigidly mounted on the tucker blade assembly, engages the
cam 28 to control movement of the tucker blade. As
shown best in Figure 9, jaw assembly 17 is urged in a
counterclockwise direction about its pivot 22, to hold the
cam follower 30 in engagement with cam 27, by means
of a compression spring 33, one end of which bears
against an enlargement 65 adjacent one end of a rod 34,
with its other end bearing against a block 36 mounted on
plate 15", The supporting rod 34 is positioned within
and enveloped by spring 33 with one end thereof pivotally
secured to a pin 35 carried by block 20 of the jaw assem-
bly and the other end slidably received in an aperture in
block 36. On the other hand, tucker blade assembly 18
carried by plates 16, 16’ is urged in a clockwise direction
by means of a like construction which includes a coil
spring 37, one end of which bears against a pin 38
carried by the tucker blade assembly and the other end
of which bears against a block 38’ secured to the plate
16’. (Fig.2.) 1Itis apparent, therefore, that as the plates
are rotated, the jaw assemblies and tucker blade assem-
blies are constantly urged into engagement with their
respective cams, and thus their path of travel is controlled
by the shape of the cams.

The shape of these cams which effect the novel and
desired folding interaction between the tucker blades and
jaws will now be discussed. Looking at Fig. 1 and Figs.
12-15, it can be seen that the surfaces 39 and 40 of cams
27 and 28 respectively, which extend between points a,
b and o, b’ on the respective cam surfaces, are concentric
with and of a smaller diameter than the circular paths
described by the respective pivotal points 22 and 26 of
the jaw and tucker blade assemblies. It will be seen,
therefore, that as shaft 12 rotates in its counterclockwise
direction and cam follower 30 rides along cam surface
39, jaw assembly 17 will be forced to rotate about its
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pivot 22 in a counterclockwise direction relative to its
supporting plates 15, 15’. At the same time, cam-follower
31 follows cam surface 40 of cam 28 to thereby rotate
the tucker blade assembly 18 about its pivotal axis 26.
With these assemblies being rotated relative to their
rotating supporting plates and therefore being swung
about the axes of rotation of the supporting plates at a
faster rate, it can be seen that they will be brought into
coplanar relation in a plane parallel to but lying above the
plane through the rotational axis of their supporting plates
for purposes described more fully hereinafter.

Second surfaces on cams 27 and 28 lying immediately
below surfaces 39 and 40 and extending from points 5
and 5’ to d and d’ on the respective cam surfaces are
formed by striking an arc of a circle whose axes lie sub-
stantially below the axes of rotation of the supporting
plates. The high point of these arcuate surfaces are
designated ¢ and ¢’ respectively, and it can be seen that
as the supporting plates continue to rotate and the cam
followers ride over surfaces 41 and 42, the jaw and
tucker blade assemblies will be pivoted clockwise and
counterclockwise respectively about their pivotal axis 22
and 26, thus retarding their rotational movement with
respect to the supporting plate axes to thereby maintain
the assemblies in substantially coplanar relation, how-
ever at the same time moving them toward each other.
As the cam followers continue to ride over surfaces 43
and 44, the assemblies are moved away from each other
in a like manner. For the purposes of illustration, the
arcuate surfaces 41, 43 and 42, 44 were struck with
their axes at the point of intersection between the vertical
plane through the axes of rotations of shafts 12 and 13
and the horizontal plane through the high points ¢, ¢’ of
the arcuate surfaces. It will be understood, however,
that the radius of curvature of these arcuate surfaces
can be readily changed to effect the desired movement of
the jaw and tucker blade assemblies relative to each
other.

Describing the operation of the folding mechanism thus
far covered, it can be seen that as the plates 15, 15’ and
16, 16’ are rotated to the position of Figure 12, the jaw
assembly 17 and tucker blade assembly 18 have been
rotated counterclockwise and clockwise respectively
about their axes 22 and 26, due to the aforementioned
smaller radius of curvature of the cam surfaces 39 and
40, to a position approaching a coplanar relation. As the
plates continue to move to the position of Figure 13,
wherein the cam followers 30 and 31 have reached points
b and b’ on the respective cam surfaces, the jaw and
tucker blade assemblies lie in a coplanar relationship,
which plane is transverse to the plane of feed of the web
W and substantially parallel with and lying above the
plane running through the rotational axes of shafts 12 and
13. It can also be noted in Figure 13, that with the
assemblies in this position, they abut the web W but as yet
have not begun any tucking action.

As the plates continue to rotate, the cam followers
30 and 31 move along the surfaces 41 and 42 respectively
of the cams to urge the jaw assembly and blade assembly
to pivot clockwise and counterclockwise respectively
about their pivots 22 and 26. It is apparent, therefore,
that due to the pivotal movement of the assemblies rela-
tive to the plates and in a direction opposite to the rotation
of the plates, that the assemblies will move downwardly in
a substantially coplanar relation. At the same time, how-
ever, due to the slight radius of curvature of cam surfaces
41 and 42 and the fact that their axes 22 and 26 are
following a radius from centers 12 and 13, the assemblies
are moving toward each other, with the movement of the
blade into the jaw bite forcing a portion of the web W
into the jaws. When rotation of the plates has brought
the jaw and blade assemblies to the position shown in
Figure 14, they lic on the center line connecting the
axes of shafts 12 and 13, with the jaws having received
the blade to its farthest predetermined extent, to thereby
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complete the folding or tucking. As the plates continue
to rotate, with the cam followers riding over surfaces 43
and 44, it is apparent that the jaw and tucker blade
assemblies will continue to be urged in a clockwise and
counterclockwise direction respectively about their pivots
22 and 26 thereby maintaining them in a substantially
coplanar relation and at the same time moving them
apart.

It can be seen from the above description of the
coplanar path of travel of the jaw and tucker blade
assemblies with the blade and jaws moving toward each
other in a substantially horizontal movement, that the
previous difficulties arising from the cocking and sharp
angle meshing of the blades and jaws in the cooperating
cylinder type folders have now been eliminated.

To facilitate the removal of the folded portion of the
web from the folding mechanism and allow it to fall by
gravity into a zigzag stack formation, a cam follower 45
is mounted ¢n an arm 46& extending upwardly from and
secured to the movable upper jaw 17”7 by any suitable
means such as bolts or screws 47, while a stationary cam
48 is mounted on the frame with inclined surfaces 49 and
59 on either side thereof adjacent its upper end. - The
upper jaw portion 17 is normally held in a fixed rela-
tion with respeci to the lower stationary jaw 17’ by means
of a spring 51 having a cap 52 at one end abutting jaw
17" with the other end thereof abutting a block 53 which
is secured as by welding to the upper jaw 17”7, (Figures
10 and 11.) As the plates rotate to a position shown in
Figure 15, cam follower 48 is brought into engagement
with the inclined surface 49 of the fixed cam 48 to rotaie
jaw 17" about its pivotal axis 21 in a clockwise direction,
and thereby move it away from the lower jaw to thus
allow the folded web to fall freely into its zigzag stack.
it will be apparent that a similar cam follower on the
jaw assembly 117 of plates 16, 16" will engage the cam
surface 30 upon continued rotation of the plate for the
same purpose.

From the foregoing description, although only one of
the coacting jaw and tucker blade assemblies have been
described, it will be understood that the operation of the
jaw and blade assemblies 117 and 118, which are mounted
on plates 16, 16’ and 18, 15 respectively and alternately
brought intc engagement with the web upon continued
rotation of the plates, will be identical. It should also be
understcod that any changes which might occur to one
skilled in the art are contemplated by the present inven-
tion within the scope of the following claims.

Having thus described the invention, what is claimed
as new and desired to be secured by Letters Patent is:

1. In an interfolding machine for folding a web in
zig-zag fashion, blade means and jaw means mounted for
bodily translation about parallel axes to imsert said
blade means into the bite of said jaw means to introduce
a fold in said web, said blade means and said jaw means
being adapted for rotation about axes independent of said
axes of translation, cam means for rotating the blade
means and jaw means in directions contrary to the direc-
tion of translation to maintain the blade means co-planar
with the bite of said jaw means through a common arc of
the paths of translation which extends both above and
below the plane of the axes of translation, said jaw means
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6
comprising two jaws one of which is rockable independ-
ently of its translation and rotation, means urging said
rockable jaw toward said other jaw to define the bite
thereof, and independent cam means for rocking said
rockable jaw away from said other jaw at the end of said
common arc to release the folded web.

2. An interfolding machine for folding a web in zigzag
fashion which comprises a pair of rotatable frames, a
tucker blade as a unit carried for pivotal movement by
one of said frames, a pair of coacting jaws carried for
unitary pivotal movement by the other of said frames,
one of said jaws being mounted for independent rocking
movement away from and toward the other jaw, means
biasing said rockable jaw to a position at which it coacts
with said other jaw, cam means for pivoting said blade
and for pivoting said pair of jaws as a unit in directions
contrary to the direction of rotation of the respective
rotatable frames for bringing said blade and the bite of
said jaws into co-planar relationship above the plane of
the rotational axes of said frames and for moving the
blade and the bite of said jaws from coplanar relationship
below said plane, and independent cam means for rocking
said rockable jaw against said biasing means to open the
jaws only at the termination of that portion of travel of
said blade and jaws during which they are co-planar.

3. In a machine for introducing zig-zag folds into a
web, a pair of frames mounted for rotaticn about parallel
axes, supporting members carried by each of said frames
and adapted for independent rotation with respect thereto,
a blade supported by the members on one frame and a
pair of coacting jaws supported by the members on the
other frame, rotation of the frames causing the insertion
of the blade in the jaws to fold said web, a stationary cam
mounted adjacent each frame, a cam follower for the
supporting members on each frame, spring means urging
the supporting members in the same direction as that of
the rotation of their corresponding frames to maintain
said followers in contact with said cam, said cams being
adapted to rotate said supporting members against the
urging of said spring means tc maintain said blade and
the bite of said jaws in co-planar relationship through a
common arc in the rotation of the frames, said arc ex-
tending both above and below the plane of the frame axes,
one of said jaws being fixed with respect to the supporting
members and the other being independently rockable with
respect thereto, spring means urging said rockable jaw
toward the fixed jaw to a position defining the normal bite
thereof, a cam follower for said rockable jaw, and a sta-
tionary cam independent of said first-mentioned cam for
rocking said jaw away from the fixed jaw at the end of
said common arc to facilitate the release of the folded web.
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