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3,195,882
ROTARY ZIGZAG FOLDING APPARATUS
Ernst Daniel Nystrand, Green Bay, Wis., assignor to
Paper Converting Machine Co., Inc., Green Bay, Wis.
Filed Aug. 27, 1963, Ser. Ne. 305,244
13 Claims, (CL 2706—73)

This invention relates to folding apparatus, and, more
particularly, apparatus for folding continuous webs in a
reverse fashion.

This application is a continuation-in-part of my co-
pending application, Serial No. 287,649, filed June 13,
1963, now abandoned.

The invention finds utility, for example, in the pro-
duction of office forms which are provided in reversely
‘folded lengths, suitable for detachment. In this environ-
ment, the reverse folding devices have limited the speed
of production. Although the other elements (printer,
perforator, etc.) making up the machine for providing a
continuous reversely-folded form may be operated at sub-
stantially higher speeds, the folding device portion has
been limited to speeds generally below 250 feet per min-
ute. The provision of a device which materially in-
creases the speed of the overall folded sheet-producing
machine thus constitutes an important objective of the
invention,

Another object of the invention is to provide a novel
folding device made up of gripping elements and tuck-
ing elements wherein the parts are arranged so as to pro-
vide optimum operation. Still another object is to pro-
vide a folding apparatus wherein each of the tuckers lies
within the pitch diameter of its gear, while each of the
grippers projects beyond the gear pitch line. Other ob-
jects and advantages of the invention may be seen in the
details of construction and operation set down in this
specification.

The invention is described in conjunction with the ac-
companying drawing, in which:

FIG. 1 is a fragmentary elevational view, partially in
section, of folding apparatus featuring a pair of identical
rolls each equipped with grippers and tuckers for per-
forming the folding operation;

FIGS. 2 and 3 are enlarged fragmentary elevational
views of the camming mechanism of FIG. 1 and showing
the positions of the gripper blades relative to the gripper
anvils;

FIG. 4 is an even more enlarged view of a fragment of
a cooperating gripper and tucker, with these two elements
in various stages of cooperation in developing a fold;

" FIG. 5 is a fragmentary perspective view of paper
folded by the mechanism of the other views;

FIG. 6 is a fragmentary top plan view of the camming
mechanism of FIGS, 2 and 3;

FIG. 7 is a fragmentary end elevational view of the
folding apparatus as would be seen along the sight line
7—7 of FIG. 8; ‘

FIG. 8 is a fragmentary side elevational view of the
FIG. 7 showing; and

FIG. 9 is a diagrammatic end view of the upper and
lower folding rolls, better showing that the release points
of the web are well below the centers of said rolls.

Although the basic reverse folding operation is well
known, it is believed that a brief summary of the opera-
tion in general will be helpful to an understanding of the
invention.

Operation in general

To form the continuous reversely-folded office form 19
of FIG. 5, a continuous web 11 (FIG. 1) is passed be-
tween rolls 12 and 13, thereby developing the alternate
folds 10a, 105, 10c, etc., of FIG. 5.

The structure responsible for this operation is usually
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provided as part of other mechanism, some of which
will be described in greater detail hereinafter. In any
event, the web 11 is passed between roll-like members 12
and 13 (see FIG. 1). It will be noted that the so-called
“rolls” of FIG. 1 are not cylinders in the usual connota-
tion of the word, being in effect four-sided in cross section.
However, since they rotate and are used in this environ-
ment, the common parlance is employed. It will be ap-
preciated that other configurations may be employed, the
important matter being that each roll is equipped with
tuckers and grippers. This general arrangement is well
known, as shown in Christman Patent 1,761,517, to which
reference may be made for details not shown herein.

One tucker is designated 14 and the other is seen in
the operating position of folding and is generally des-
ignated by the numeral 15. These are spaced 180° apart
in the so-called “square roll” 12, with a pair of grippers
16 and 17 positioned also 180° apart and spaced equally
from the tuckers 14 and 15.

Roll 13 is also equipped with a pair of grippers, one of
which is designated 18 and the other of which is in the
operating position generally designated 19. In FIG. 1,
it is seen, therefore, that the tucker 15 is arranged in jux-
taposition to the gripper 19 to effect a folding operation.

In a fashion analogous to the showing of the roll 12,
the roll 13 is equipped with a pair of tuckers designated
20 and 21. Thus, to provide a series of reverse folds,
the tucker of one roll engages the gripper of the other
roll, after which the gripper of the first roll is engaged
by the tucker of the second roll. From this, it will be
seen that, as a minimum, each roll must have at least one
gripper and one tucker. Depending upon the geometry
permissible, a larger number of folding elements may be
employed, as in FIG. 1, each roll being equipped with a
pair of tuckers and a pair of grippers.

Referring now to FIG. 2, it will be seen that the grip-
per 19 illustrated there is made up of an anvil 22 and a
finger or blade 23. In FIG. 3, the jaw defined by the
gripper anvil 22 and the blade 23 is seen to be in closed
condition, which is the condition reached at the con-
clusion of a given folding step.

To power the apparatus, gears such as shown at 24
and 25 in FIGS. 7 and 8 are employed, although it will
be appreciated that other driving means may be employed
for the rolls 12 and 13. In FIG. 4, these gears are rep-
resented by the dashed lines PLy, and PLys, which repre-
sent respectively the pitch diameters or lines for the two
gears 24 and 25 and also which aid in understanding the
sequence of folding. It will be noted that the tucker 15
is shorter than the radius defining the pitch line PLy,
while the gripper 19 projects beyond the pitch line PLgs.
In this significant respect, the inventive construction differs

-from what has gone before.

In FIG. 4, the tucker 15 is seen to be moving to the
right and passing through various positions designated
Ty, To, Ts, etc., the corresponding positions of the anvil
and blade of the gripper 19 being represented respectively
by Ay, By Ag, By ete.

In FIG. 4, it is clearly seen that in the course of the
folding operation the anvil 22 is “catching up” with the
trailing face of the tucker 15, this while the blade 23
is in “wiping” engagement with the leading face of the
tucker 15 (see particularly the stages designated T3 and
T,). With this arrangement, a machine capable pre-
viously of only a maximum speed of 250 feet per minute is
capable of being operated at speeds in excess of 500 feet
per minute. The prior art constructions, as indicated
above, had the tucker 15 projecting beyond its correspond-
ing pitch line, while the gripper 19 did not extend as far
as the pitch line on the gear associated with its roll. This
meant that the peripheral speed of the tucker was greater
than that of the gripper, so that the tucker was in effect
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moving away.from the gripper anvil 22 and. holding the

blade 23 away from the anvil. When the:tucker 15 moved -

out from ‘between the anvil and blade in the prior art
construction, the:blade 23 snapped closed on the anvil,
developing a noticeable “bounce,” which materially limited

the speed -of operation. 'With the inventive construction, '

the tucker 15 is seen to be leaving the gap defined by the
gripper anvil 22 and gripper -blade 23 ]ust at the time
the gap is being closed

Environmental structure

To further understand the mode of operation, refer-
ence is made to FIG. 1 wherein the numeral 26 desig-
nates the shaft of roll 12 and the numeral 27 represents
the shaft of roll 13. These are designated also.in FIGS.
7 and 8, and in those figures the numeral 28 designates
the side frames which provide the. support for. the rolls.

For this purpose; the side frames 28 are provided with

lower bearing blocks as at 29 and 30 (see especially FIG,
7)..-Each lower bearing block is.equipped with a spring

pedestal, only the:spring pedestal 31 associated with the.
bearing block 22 being seen, and -this. in FIG. 8. The "~

‘spring pedestal 31 -is releasably secured to.the. bearing
block 29 by means of bolts 32 (also seen only in FIG. 8).

Each side frame 28 is equipped with a slot as at -33;:in
-which a pedestal 31 is mounted.  Movably mounted within
the slot 33 and above the spring pedestal 31 is an upper
bearing block, -the upper bearing block: associated .with

‘the lower bearing block 29 being designated 34, while the -

. upper bearing block associated with the lower bearing

block 38 is designated 35. Between each set of upper

and lower bearing blocks is interposed a spring as at 33a
in FIG. 8. The position of the upper bearing blocks 34

and 35; and hence the shaft 26, is determined by means of-

setscrews 36 which bear against the upper face of the
upper bearing blocks 34 and 35. In this:fashion, the
upper roll 12 is posmonably mounted -for. interaction w1th
Toll 13,

To regulate. the opening and closing of ‘the gnppers,
i.e., to first space the blade 23 away from the anvil 22

and' thereafter bring it into contacting relation, each roll’

4

a cam follower 47 riding against the- periphery of the
cam 43.

For:the purpose of dynamic balance, each rocker shaft
45 is equipped with a cam arm 46 at each end thereof
riding against identical cams 43 and 43’ arrangcd on op-

" posite sides of the machine, as can be seen best'in FIG. 7.
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18 in FIG. 1.

The cam followers 47 are urged into contactlng relation
with the cam periphery by means of a spring 48 (see par-
ticularly FIG. 2) which:is interconnected between the
cam:arm 4% and . a post 49 prdjecting horizontally from
each end of the roll 12 or 13, as the case may be.

-In operation, the: gripper 19 in FIG. 1, in proceeding
clockwise: around the stationary: cam '43’, first -is closed,

ie., the blade 23 being moved toward the anvil 22 by
.virtue of spring 48, when the cam follower is in the portion

marked 50, Further rotation of the member 13 brings
the cam’ follower into the position-designated 51, where

-the jaw defined by the anvil:19 and blade 23 is open—

this being the-condition illustrated relative to the gripper
-“The jaw defined by-the gripper ‘18 remains
open -until the associated cam -follower: passes the high

‘point 52 of the cam 43/,

"As can ‘be best seen frorn a consideration of FIG. 4,
the tip 83 of the anvil 22 defines a cylindrical envelope,

-as also ‘does: the tip 54 of the tucker.15. The two en-
.velopes are so related that the diameter of the envelopz

defined by the -anvil or gripper tip is greater:than the
diameter of the envelope defined by the tucker tip.

The tucker and gripper-arrangement described not only
eliminates - the heretofore-tolerated ' but objectionable
bouncing of the-blade at the:end of a tucking cycle—

.characteristic -of the prior art constructions- because -the

tucker -had -a greater linear speed than the gripper—but

.there-is also-an advantageous elimination of vibration or
;snapping of the blade 23 when the blade: 23 engages the

tucker midway through the tucking. cycle. This occurs
midway between the: positions designated Ty and T3 seen
in FIG. 4, where the relative greater velocity of the grip-
per insures a light contact between the blade 23 and the
leading face- §5 of the tucker 15—this notwithstanding

' _the drop-off of the cam-contour as at 50. This “soft”

12-and 13 is. equipped with a camming mechanism, the. -

:camming mechanism for the upper roll 12 being generally
- designated 37, while that for the lower roll 13 is generally
‘designated 38.- These can be seen: in side .elevation in
FIG. 7. Also seen in FIG. 7 is.a main drive. gear 39
’secured to the opposite end of shaft 27 from:that carry-
ing the intermediate gear 25. . Also provided. on the frame
28 is a spur gear 40 employed to transmlt rotatlve power
to the rolls 12 and 13.
Referring to FIG. 9,:it w111 ‘be seen'that the remammg

45

50

approach. of the gripper biade 23 to-the tucker 15 makes
possible the use of a resilient gripper blade, and an ad-
vantageous. constriiction employs a blade as. at 23’ in

FIG..4, wherein the steel blade is equipped-with a facing

as at 23" consisting of a 18" thickness of polyethylene.

‘The resilienit- nature of this facing - insures a- frictional
-engagement of .the ‘blade 23 Wlth the. tucked-in portion
-of the web which is advantageous in maintaining the web

in tucked condition notwithstanding the. retraction of the

stucker-15."- By virtue of employing a resilient blade con-

" structed of polyethylene; rubber; etc:, a broader area of

portlon of the. mechanism previously referred to includes:

a guide 41 and a stacking frame 42, It will be appreci-
ated that a wide variety of delivery and discharge means
may be €mployed, depending -upon the' final form of the
reversely-folded product. ‘In some. cases, it may be ad-

vantageous to.include perforating or punching.equip-

.ment along with printing presses,-and the like.

The camming mechanism associated with the grmper
19 can be seen most clearly in FIGS. 2, 3 and 6. Re-
ferring first to FIGS. 2 and 3, the. cam for roll. 13.is des-
ignated 43 and one operative-peripheral portion thereof is
the fragment shown in those two views.
43', respectively, are provided for the rolls 12 and 13,

and'each cam has a high 'point to alternatively actuate the -

grippers 18 ‘and 19, or 16 and 17, as the case may be.
‘The cam 43, as seen in: FIG. 6, is secured to.the frame
28 by means of bolts 44, and serves.to rock the anvil

finger 23 by means: of a blade or rocker shaft 45 (see par-’

ticularly FIGS. 2, 3 and 6). The rocker shaft 45 is jour-
naled in a bearing block 45a (see. FIG. 2) ‘provided as
part of the: carrying roll 12 or 13, as the case may be; and
at €ach end ‘the shaft 45 is equipped with a rocker arm

46 to develop the cam action through the movement of

Cams 43 and

55

60
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" contact-between the blade:and: the Web, is-afforded than
“when utilizing only the tip of a metal blade characteristic

of the prior-art-constructions.”  Theé maintenance of con-
tact between the blade and the web is important when
it is conmsidered that these folding machines for zigzag

“folds; interfolds, and the like; have substantial width, sev-

eral letter-sized webs being carried through the machine
simultaneously ‘in side-by=side relation.

- As-specific examples of the invention, roll-like membere
12 and 13 were:constructed having 6.625" pitch diameter
gears. - In-each case, the apparatus was employed for a

14" tuck and-the anvil faces as at 55 were arranged at

30° to:a radial line. - The tuckers, as represented by the

tucker 15 in FIG. 4, were constructed with a trailing face
56 arranged.at'a 15° angle, as at 6. ~The leading face 57

of the tucker-15 was arranged at an angle of 30° relative

" to the radial line through the tip‘as at 54’ in the T, showing

70

in FIG: 4. - With this arrangement, optimum results were
obtained with the tucker tip'54 being retracted. ¥4 from

" the pitch line 24 of its associated gear, while the gripper

19 was extended 1/2" beyond the pitch line 25 of 1ts asso-

" ciated gear.

75 -

Another machine. was constructed wherein the - pitch
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diameters of the gears 24 and 25 were 9% " and for the
same geometry of anvil face 55 and “rake” of the tucker
rear face 56, along with the same amount of tuck. Again
optimum performance was obtained with a 12" extension
of the gripper beyond the pitch line of its gear and a 14"
retraction of the tucker from the pitch diameter of its
gear. I have found that the extension of the gripper
beyond the pitch line of its associated gear and the re-
traction of the tucker from its gear pitch line are functions
of the angular relationship of the anvil and tucker faces
as at 55 and 56 and the amount of tuck—Dbest represented
by the maximum entry of the tucker 15 within the jaw
defined by the anvil and blade configuration at the middle
of the tucking cycle (see the configuration defined by the
symbols Ts, Az and B; in FIG. 4).

In the particular illustration given, with the face angles
being 30° and 15° respectively for the faces 55 and 56
and with a 14" tuck, if the tucker 15 is not retracted, I
find that the anvil catches up to the tucker prior to the
center position, ie., T;. With a 13" retraction of the
tucker 15, the anvil contacts the trailing face 56 of the
* tucker after the center point has been passed but before
pull-out is reached, as at Ts. On the other hand, if the
retraction of the tucker is more than %4, it is necessary
to enlarge the apparatus so as to get a suitably flat arc
of travel of the tucker 15 to no apparent advantage.

In designing folding apparatus according to the inven-
tion, it will be seen that the variables just mentioned, the
angular relationship of the faces 55 and 5¢ and the amount
of tuck, define the gap G identified in FIG. 4. With
a lesser amount of tuck, the gap G can be smaller, since
the tucker enters the jaw defined by the gripper elements
at a point near the midpoint of the tucking cycle. Once
the gap G is determined, the relative velocities of the
tucker and gripper are established, since the gap G must
disappear at the time of pull-out of the tucker 15, i.e.,
just prior to the position designated Ty in FIG. 4.

It will be appreciated that the invention has a wide
variety of application, as previously indicated. The web
or webs being folded can take the form of zigzag folds
or interfolds, and the axes of the rolls 12 and 13 may be
disposed horizontally, vertically, or at intermediate angu-
lar positions. In the specific illustration given, the axes
“of the shafts 26 and 27 (see FIG. 8) are disposed hori-
zontally.

In FIG. 9, it is seen that the release points of the web
are well below the center lines of the upper and lower
folding rolls. I find that this delivery arrangement per-
mits material increase in speed of operation. Also, the
gripper release in the lower roll 13 may be operated
slightly in advance of opening the gripper in the upper
roll 12 because of the sharper bend in the web as at 58,

In the illustration given, particularly with respect to
FIG. 9, it is seen that the release point on the member 12
is about 45° past the low point, while that on the member
13 is about 135° past the high point, ie., the point of
common tangency. The substantially simultaneous re-
lease under these conditions develops a compact stack
since the weight of the 90° included length of web causes
the continuous web to fall into the desired position. This
operation is achieved by suitably contouring the cams 43.

While in the foregoing specification a detailed descrip-
tion of the invention has been set down for the purpcse
of explanation thereof, many variations in the details
herein given may be made by those skilled in the art with-
out departing from the spirit and scope of the invention.

I claim:

1. In folding apparatus, a frame, a pair of members
journaled in said frame in parallel, side-by-side relation,
means for rotating said members at the same angular
velocity, means for feeding a web between said members,
“each of said members being equipped with at least one
tucker element and one gripper element, said members
being so oriented relative to each other to position the
tucker element of one member in web-tucking engage-
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6

ment with the gripper element of the other member to
cooperate in folding said web, the movement of the tip
of each member defining a cylindrical envelope, with the
envelope of each gripper element tip having a greater
diameter than the envelope of each tucker element, said
rotating means being constructed to rotate the gripper
element tip at a greater lineal velocity than the tucker
element tip during folding,.

2. Apparatus for zigzag folding of a continuous web,
comprising a frame, a pair of substantially identical fold-
ing members journaled in said frame for rotation about
paralle] axes, a substantially identical gear affixed to each
member with said gears in intermeshed relation along the
pitched diameters thereof, means for rotating one of said
gears whereby said members are rotated at the same
angular velocity, means for feeding a web between said
members, each member having at least two tuckers and
two grippers arranged to zigzag fold said web, each of
said tuckers including a tip rigidly fixed to its associated
member and with said tucker tip being positioned inside
the pitch diameter of its assocated gear, each of said
grippers including an anvil tip fixed to its associated
member with said anvil tip projecting beyond the pitch
diameter of its associated gear, whereby each anvil tip
has a greater lineal velocity than each tucker tip during
folding, each gripper further including a blade resiliently
connected to its associated member and arranged to lead
the tucker of the other member which coacts therewith
in developing a fold while the coacting anvil tip trails the
coacting tucker.

3. In folding apparatus, a frame, a pair of members
journaled in said frame in parallel, side-by-side relation,
means for rotating said members at the same angular
velocity, means for feeding a web between said members,
each of said members being equipped with at least one
rigidly mounted tucker element and one gripper element,
said members being so oriented relative to each other to
position the tucker element of one member in web-tuck-
ing engagement with the gripper element of the other
member to cooperate in folding said web, each gripper
element including a rigidly mounted anvil and a movable
blade defining a web-folding jaw, means on said frame
for pivoting said blade away from said anvil to permit
said tucker to enter said jaw, the tip of said anvil being
on a greater radius than the tip of said tucker element
whereby said anvil tip has a greater lineal speed than said
tucker element tip during folding and said elements being
arranged that when said jaw is open and said tucker ele-
ment is positioned between said blade and anvil, further
rotation of said members results in reduction of the open-
ing of said jaw, with said anvil approaching said tucker
element and said blade approaching said anvil.

4. The structure of claim 3 in which said blade is
equipped with a resilient face disposed in confronting re-
lation with said anvil.,

5. In folding apparatus, a frame, a pair of members
journaled in said frame in parallel, side-by-side relation,
means for rotating said members at the same angular
velocity, means for feeding a web between said members,
each of said members being equipped with at least two
rigidly mounted tucker elements and two gripper ele-
ments, said members being so oriented relative to each
other to position the tucker element of one member in
web-tucking engagement with the gripper element of the
other member to cooperate in folding said web, each
gripper element including a rigidly mounted anvil and a
movable blade defining a web-folding jaw, means on said
frame for pivoting said jaw away from said anvil to
permit said tucker to enter said jaw, the tip of said anvil
being on a greater radius than the tip of said tucker ele-
ment whereby said anvil tip has a greater lineal speed
than said tucker element tip during folding and said ele-
ments being arranged that when said jaw is open and said
tucker element is positioned between said blade and anvil,
further rotation of said members results in a reduction of
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the opening of said jaw, with said-anvil approachmg sald '

tucker element and said blade approaching said anvil,

said- tucker element - being defined -by. angularly related.

faces converging to define a tip positionable within' said
jaw, the angle between the. trailing tucker: element face
and a radial line drawn to-the tucker tip being smaller

than the angle defined by the leading tucker element face

and said radial line.

6. In folding apparatus a frame, a- pair-of members
journaled in said frame in- parallel, side-by-side relation,
means for rotating said members at the same angular
velocity, means for feeding a web between said members,
each of said members being: equipped with at least two
Tigidly mounted. ‘tucker élements and.two' gripper-ele-

ments, said members being so oriented relative to each -

other to position the tucker. element of-one member-in
web-tucking engagement with-the gripper ¢lement of the
other ‘member 10 cooperate in" folding said-web; each
gripper element including -a‘rigidly mounted anvil and a

movable blade defining a web-folding jaw, means on said.

frame. for pivoting said -blade away from  said anvil to
permit said tucker to enter said jaw, the tip-of said, anvil

being on a-greater radius than the tip of said tucker els-"

ment whereby -said anvil tip has a greater lineal: speed

than said “tucker -element  tip during foldmg and said:
elements. being arranged that when -said-jaw is open and -
said tucker element is positioned between said ‘blade and .

anvil, further rotation of said members results in reduc-

tion of the opening of said jaw, with said anvil approach--

ing said tucker element and- said blade approaching.said
anvil, said frame being equipped with means for opening
each grrpper element to release the web confined therein,
said- opening means bemg operative to. release said - web.
“when the associated gripper.element is below the’ rota-
tional axis of its associated member, said members: being
positioned with their axes, vertically spaced apart.
7. Apparatus for zigzag folding of .a continuous web,
) compnslng a frame, a pair of identical folding: members
journaled in said frame for rotation about parallel axes,
-an-identical gear affixed to each member with said- gears
in intermeshed relation along the pitch diameters thereof,
means for rotating one of said gears whereby said mem-
bers are rotated-at the same angular velocity, means. for
feedmg a'web between said members, each member hav-

1ng at least two tuckers and two: grippers arranged to’

zigzag fold said web, each of said tuckers including a-tip

rigidly - fixed to its:‘associated member and with "sajd

tucker tip being positioned inside the pitch diameter of

its associated gear, each-of said grippers including an anvil

.jecting beyond the pitch diameter of its associatedgear,

jecting beyond the pitch diameter of its assocated gear,.

whereby the -anvil -tip has a greater:linear speed during
folding than the tucker tip, each gripper further-including
a blade resiliently connected to its associated - member-and
arranged to lead the tucker .of the other member which
coacts therewith in developing a fold ‘while the coacting
anvil tip trails the coacting: tucker, said members: being
positioned- with their rotational -axes--vertically - spaced
apart, sad frame being equipped with a cam for each
member for controlling the movement of the blade asso-

ciated therewith, said cams being contoured to ‘release- a.

web fold from each gripper at:a point about 45° below
the roll axis associated therewith.

8. Web. folding apparatus; comprlsmg a frame, a. parr
of folding members journaled in said. frame for rotation
about parallel axes, means -for rotating said:-members

at the same angular speed, means for-feeding a web:
between said members, each member having at least one-

tucker and one gripper -arranged to fold said web, each
tucker being rigidly fixed to its associated member, each

.member and -a blade pivotally mounted onits asseciated"
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fthe axis of its associated member than the radius to the

anvil end from the axis of its associated member, whereby
each. anvil end has.a greater lineal speed 'during folding
than the end of each-tucker.

9..Web folding apparatus, compnsmg a frame a pair

- of folding members. journaled in said frame for rotation
-about parallel axes, means for rotating said-members,
means for- feeding a web between said members, each

member having -at least -one tucker and: one gripper,
each tucker being rigidly fixed ‘to its associated member,

. “each ‘gripper including an anvil rigidly fixed to-its associ-
ated member-and a blade pivotally mounted on its associ-

ated member, said blade leading said tucker during fold-
ing and said ‘anvil trailing said blade during folding, said
tiucker having a smaller radius to the end thereof from the
axes of its associated member than the radius to the anvil
end from the axis of its associated member, said rotating
means being constructed. to. rotate each anvil end at a

‘greater lineal speed.-during folding than the end of each

tucker, said tucker being defined by - angularly-related

-faces oonvergmo tor define the tucker.end with one.tucker

face being in-confronting relation during foldmg with a

. face on said anvil, the other tucker face.being in confront-
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ing relation with sa1d blade during folding, the angle.be-
tween the face of said tucker confronting said-anvil face
and-a- radial line drawn to the tucker end being smaller

than' the angle defined by said radial line and the face of

said tucker confronting said blade, said anvil face being
disposed-at an acute angle to radial drawn from the axis of
its associated member with the angle between the. anvil
face and the radial line associated therewith being greater
than the-angle between the. tucker face confronting said
anvil-face and the radia] line associated therewith,

19. In folding- apparatus a frame; a pair of members

_journaled in saxd frame in-parallel, side-by-side relation,

means for rotating said members, means for feeding a

~web between said: members,-each of ‘said members being

equipped with at least one tucker-element and one gripper
element, said members being so -oriented with respect to
each other. as to position the tucker element of one mem-
ber in.web tucking engagement with the gripper element

“of the other member:to cooperate. in folding said web,
~the” movement of each member deﬁning a cylindrical
] envvlope with the envelope of each gripper element hav-

ing a greater diameter than the envelope of -each tucker
element, 'said rotating means. including a gear for each
member defining a pitch diameter, each of said tucker

- elements being spaced -radially 1nward1y of -the pltch
er(ihameter of its associated gear;, ‘the {ip .of each gripper
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element being positioned radially outwardly of the pxtch
diameter of its associated gear, each gripper element in-

_cluding an anvil:and a blade cooperable to receive a web

tucked - therebetween by . its cooperating tucker element,
said anvil- and cooperating ‘tucker element having con-

‘fronting faces angularly related to each- other, the. dis-
_tancé between the anvil of each tucker member and the

pitch diametér-of its associated gear being a function of

(1) the extent to which the web is tucked between the

“ anvil- and blade, and (2) the angular relatron of said
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faces...

11 The structure of ¢laim. 16 in which each face de-
fines an acute angle with a radial line' drawn from the
envelope center to the element tip; the angle associated
with the anvil face being greater than the angle assocrated
with the tuckeér face. :

12. The structure -of clalm 11 in which the gripper ele-

.ment angle is. about 30° and the tucker element angle
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gripper including an anvil rigidly fixed to .its assocated ~

-is about.15°."

13. Web folding apparatus, compr1s1ng a frame, a pair
of ‘folding members journaled in said. frame for rotation

‘about parallel axes, means for rotating said members at

- the same angular speed, means for-feeding a web between

member, said blade leading said tucker during folding -

and said anvil trailing said ‘blade during folding, said

tucker having & smaller radius to ‘the end thereof from -

said members, each member having at least two tuckers
-and ‘two grippers arranged to zigzag-fold said web, each
tucker: being rigidly fixed to its associated member, each
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gripper including an anvil rigidly fixed to its associated
member and a blade pivotally mounted on its associated
member, said blade leading said tucker during folding and
said anvil trailing said blade during folding, said tucker
having a smaller radius to the end thereof from the axis
of its associated member than the radius to the anvil end
from the axis of its associated member whereby each
anvil end has a greater lineal speed during folding than
the end of each tucker.
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