2,794,635
/M

3 Sheets—Sheet 1

E. MUELLER

=

-

|||||||||||||| — Y.
N )

T

ApELTT

T
1 :

57

] 56

i — w

T AT o
i QR 11— | S N e
b oooolibbee g0 ikl 0 oo Do 0000

il

r

SHEET OR WEB MATERIAL FOLDING MACHINE

1953

F

—
e

i
O
o

7

o}

June 4, 1957
Filed Aug. 13,

¢/l
m

~INVENTOR
. EMIL MUELLER
C.
ATTORN

BY,




June 4, 1957 E. MUELLER 2,794,635

SHEET OR WEB MATERIAL FOLDING MACHINE
Filed Aug. 13, 1953 ' 3 Sheets-Sheet 2

7

5
N

\0 : ‘ " EMIL MUELLER

.BM: . -

ATTORNRY




-June 4, 1957 E. MUELLER 2,794,635
SHEET OR WEB MATERTAL FOLDING MACHINE

Filed Aug. 13, 1953 : 3 Sheets-Sheet 3

¥ E NI

| W A

INVENTOR
EMIL MUELLER

2"%&3&2?“"




TUnited States Patent O

2,794,635

~r
1CC

1

2,794,635
SHEET OR WEB MATERIAL FOLDING MACHINE
Emil MueHer, Clifton, N. J.
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The present invention relates to sheet or web material
folding machines and, more particularly, to such machines
of the multiple revolving blade type for folding and stack-
ing the material in zig-zag relation. :

The present invention aims to provide a machine of ‘the
foregoing character which embodies a number of im-
provements including web creasing blades, means for
accentuating the crease, suction means for holding the
web, gripping means cooperating with the suction means
for forming a fold in the web, means for controlling the
operation of the gripping and suction means, gravity
operable elements for directing the web away from the
suction means, and an arrangement for assembling the
suction means, the blades, the gripping means and the
control means as a rotary unit.

Accordingly, an object of the present invention is to
provide such a machine which is simple and practical
in construction.

Another object is to provide such a machine which is
adapted for continuous operation for long periods without
servicing.

A further object is to provide such a machine which
is adjustable to produce folded web sections of various
desired uniform lengths or alternative sections of different
predetermined lengths.

A still further object is to provide such a machine which
is adapted to fold pre-scored web material along the score
lines in an accurate and reliable manner.

Other and further objects will be obvious upon an
understanding of the illustrative embodiment about to be
described, or will be indicated in the appended claims,
and various advantages not referred to herein will occur
to one skilled in the art upon employment of the invention
in practice.

A preferred embodiment of the invention has been
chosen for purposes of illustration and description and
is shown in the accompanying drawing, forming a part
of the specification, wherein: )

Fig. 1is a plan view of a machine illustrating the present
invention, the upper portion thereof being broken away
to more clearly illustrate the blades, the suction means,
the gripping means and the gravity operable elements.

Fig. 2 is a side view of the machine, partly in elevation
and partly in section, substantially along the line 2—2 on
Fig. 1.

Fig. 3 is a fragmentary end view of the machine, as
seen substantially along the line 3—3 on Fig. 2.

Fig. 4 is a fragmentary side view of cam means for
controlling the operation of the gripping means, as seen
substantially along the line 4—4 on Fig. 3.

-Fig. 5 is a fragmentary, staggered sectional view taken
along the line 5—5 on Fig. 3, illustrating valve means for
controlling the operation of the suction means. ’

Figs. 6 and 7 are sectional views taken respectively
along the lines 6—6 and 7—7 on Fig. 3, illustrating the
valve means in further detail. :

Referring to the drawings in detail, there is shown a
sheet or web material folding machine which generally
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comprises a base or frame 10, a rotary unit or assembly
supported by the base including web creasing blades 11,
suction means 12, web gripping means 14, web discharg-
ing elements 15, cam means 16, valve means 17, and
means 19 for accentuating the creases.

The base or frame 16 comprises a pair of upright
spaced-apart frame sections 20 between which the rotary
unit is mounted, as described hereinafter, a pair of vertical
rods 21 on each frame section 20, and a pair of horizontal
rods 22 and 23 on each of the frame sections extending
laterally therefrom at one side. :

As shown in Fig. 2, web material W supplied by a roll
(not shown) of such material, passes around a pair of
rolls 24 and 25 which cooperate with a tension bar 26,
and then passes over an idler roll 27 supported by and
between the rods 23. The means supporting the roll 27
are releasably attached to the rods 23 to adjust the posi-
tion of this roll in a horizontal direction to position the
same adjacent the path of the blade 11 for the purpose
which will be made apparent hereinafter.

As showin in Figs. 1, 2, 4 and 5, the rotary unit is
supported by and between the frame sections 28 in a
manner to enable the blades to revolve counter-clockwise
(as viewed in Fig. 2) and engage the underside of the
web W as it passes over the roll 27. This is accomplished
by providing a disc member 39 (Fig. 4) inwardly disposed
of one of the frame sections 26 and formed with a cylin-
drical porticn 31 extending outwardly through and jour-
nalled in a bearing 32 in the frame section, and by pro-
viding a disc member 34 (Fig. 3) inwardly disposed of
the other frame section 28 and carrying an axle or stub
shaft 35 extending outwardly through and journalled for
rotation in a bearing 36 in the last mentioned frame
section.

The outer end of the shaft 35 carries a drive pulley 37
adapted to be driven by a belt from a source of power
(not shown). Also, a sprocket 32 is mounted and fixedly
secured to this shaft for rotation therewith, the purpose
of which will be described hereinafter, and a thrust bear-
ing 48 is disposed between the sprocket and the frame
seotion. When the pulley 37 is driven, the disc 34 is
rotated and drives the disc 30 in the manner about to be
described.

As shown in Figs. 1, 2 and 5, the suction means 12 com-
prise an elongate rectangular casing 41 secured at its ends
to the discs 30 and 34 to interconmect the discs for rota-
tion. These casings are offset with respect to the axis
of rotation of the discs, and are substantially diametrically
opposite each other, as sesn in Fig. 2, to provide a sym-
metrical arrangement. )

- Bach of the casings 41 has a wide outer flat surface 42,
furthest from the axis of rotation; and a wide inmer
surface 44 nearest to the axis of rotation (Fig. 2). The
surface 42 has a row of apertures 45 along its edge nearest
the axis of rotation for holding the web by suction against
this surface when the casing is evacuated.

As shown in Figs. 5, 6 and 7, evacuation of the casings
41 is conirolied by the valve means 17 which comprise a_
port 46 in the disc 34 for each of the casings in communi-
cation therewith, a stationary valve body 47 having a pair
of symmetrical circumferential recesses 49 and 58 with
which the ports 46 are adapted to alternately register as
the disc 34 rotates. The recess 43 is in communication
with a conduit 51 (Figs. 3 and 6) conaected to a vacuum
pump (not shown), whereas the recess 58 is isclated from
this conduit and, if desired, may be so arranged to pro-
vide an imperfect seal which permits atmospheric air
to leak therein; whereby the casings are alternately ren-
dered effective to hold the web and ineffective to release
the web. i ' '

The stationary valve body 47 has a central aperture 52
through which the shaft 35 extends and wherein the shaft
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totates. The valve body 47 is urged against the disc 34
by a plurality of compression springs 54 (Figs. 5 and 6)
mounted in recesses formed in the frame section 20 and is
Held against rotation with the shaft 35 by ‘the conduit 51
or other suitable ‘means for securing the ‘same to the
frame.

As shown in Figs. 1, 2 and 5, the blades 11 each are
secured to the casing surface 44 by bolts 55 (Fig. 2).
Preferably, the blades comprise two sections (Fig. 1),
that is, an inner section 56 rigidly secured to the casing
by the bolts 55 and an outer section 57 having a web
creasing .edge 59 parallel to the axis of rotafion. The
blade sections 56 and 57 are adjustably secured to each
other to vary the effective length thereof, or the distance
the edge 59 is located from the axis, by belts 69 threaded
into the section 56 and exteniding throtigh slots 61 in the
section 57. .

‘The gravity operable web discharging elements 15 are
each in the form of a generally U-shaped bail $4 hinged
at its ends 65 to the side of the associated blade, which
bail -is in inverted position when the suction means ¢o-
operating ‘therewith is rendered ineffective, whereby the
bail tends to swing away from .its associated blade to
direct the web section engaged by it downwardly and
away from the suction means, as will be described more
fully hereinafter.

As shown in Figs. 1 to 5, the web . gripping means 14
each comprise a presser bar 66 mounted on a shaft or rod
67 having its ends journalled for oscillating or pivotal
movement in the discs 30 and 34 and adapted to revolve

with these ‘discs. These shafts are diametrically opposite

each other, ‘as seen in Fig. 2, and are arranged adjacent
the side of the casings 41 having the apertures 45 therein
for -cooperation with the surfaces 42, acting as presser
plates, to forrm a fold in the web.

In Figs. 1 to 4-the mechanism 16 for rocking the shafts
67 to cause the bars 66 to press and release the folds in
the web is illustrated. This mechanism comprises a sym-
metrical arrangement wherein each shaft 67 extends out-
wardly through the disc portion 31 and has a lever 70
secured thereto.” Each lever carries a revolvable roller 71
at the free end thereof adapted to engage a cam device
72, herein shown as'a plunger 73 slidably mounted in a
casing 74 and having a projecting cam portion 75 yield-
ably urged into the path of the rollers 71 by a spring 76.

This cam device is arranged to force the lower presser
bar 66, as seen in Fig. 2, against the suction casing sur-
face 42 on which a fold is to be formed, while holding
the upper presser bar away from its casing surface and
against its associated blade, as is readily evident from
Fig. 2. As shown in Fig. 4, this is accomplished by
wrapping one end of a resilient link 77 at least partially
about one of the shafts 67 in a counter-clockwise direction
(as viewed) and fastening the same thereto, and similarly
connecting the other end to the other shaft. Thus, when
the lower shaft 67 is rocked in a counter-clockwise direc-
tion, the upper shaft is rocked in a clockwise direction.

The crease accentuating means 19 comprises .yieldable
means, such as a rotatable brush 8$0 (Figs. 2 and 3) sup-
ported by trunnions 81 on the rods 20 in the path of the
blade edges 59. The trunnions 81 are releasably secured
to the rods 20 to facilitate adjusting the vertical position
of the brush with respect to the axis of rotation of the
rotary assembly for the purpose about to be made ap-
parent.

In operation, the machine is first adjusted to fold the
web material into sections of a predetermined length.
Assuming that all the sections are to have the same length,
the blades 11 are adjusted to position the edges 59 thereof
from the edge of the casing surfaces-42, where the aper-
tures-45 are formed,:the proper distance-to produce web
sections of the desired length.

The roll 27 is then adjusted in a horizontal direction
on:the rods 23, so that the ‘blade: edges 59 clear the same
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but are closely adjacent thereto. If the crease produced
by the blade edges is to be accentuated, the brush 80 is
adjusted on the rods 29 so that the blade edge deflects the
bristles thereof. .

With the machine so adjusted, the web material is posi-
tioned on the rolls 24, 25 and 27, across the blades 11,
which are in horizontal position, and is folded under the
blade at the left (as viewed in Fig. 2) and the lower
presser bar 66 is caused to grip the leading edge portion of
the web material and hold the same against the casing
surface 42 which serves as a presser plate. The suction
means are now made effective, whereby the leading por-
tions of alternate web sections A are held by suction
against the casing surfaces 42 in contact therewith. The
intermediate web section B is held in position across one
of the blades 11, as shown, by reason of holding the web
sections A as described.

The drive is then caused to rotate the rotary assembly
in a counter-clockwise direction (Fig. 2). “As the-blade
at the right is swung upwardly, a crease C is formed
therein, and this crease is accentuated by the brush 80
when the blade edge carrying the web material passes
through the -bristle zone thereof. Assuming that the as-
sembly has been rotated about 180°, the section' A first
above the blade at the right is now below the blade at
the left, another section A is above the blade at the right,
and an intermediate section B is above the blade at the
left. .As the rotary assembly approaches this position,
the cam device 72 causes the Jower presser bar 66 to en-
gage the trailing portion of the section B and fold it under
the leading edge of the adjacent section A. Preferably,

. the valving for the suction means is so timed that the
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leading edge of the section A is securely held against
the ‘surface 42 until the lower presser bar is actiiated.
As the roller 71 engages the cam portion 75 to fully rock
the shaft ‘67 in a clockwise direction to the position
shown in Fig. 2, the presser bar 66 exerts sufficient force
against the presser plate surface 42 to form a permanent
fold F. 1t 'is to be noted that the angular shape of the-
presser bar lends itself readily to forming a well defined
fold, since the bend thereof registers with the -corner of
the casing 41 adjacent the openings 45, as is evident in
the lower presser bar 66 of Fig. 2. 'When the lower
presser bar is so actuated, the upper presser bar is rocked
in a .counterclockwise direction (as viewed in Fig. 2)
through the resilient link 77 into connecting ‘the shafts
67 and is held out of contact with the web section B
extending across the blade at the left. -

After the roller 71 passes over the cam portion 7%
and is released, the lower shaft 67 is rocked in a counter-
clockwise direction, by virtue .of the tension in resilient
link 77, and disengages itself from the fold F. - At this
point, the vacuum in the casing 41 has been rendered
ineffective and the leading portion of the section A at
the apertures 45 -is released. The weight of the bail 64
under the blade at the left, acted upon by gravity, causes
this bail to swing downwardly cleckwise, whereby the
sections A and B, connected by the fold F, are directed
downwardly. Continued operation of the machine causes
alternate creases and folds to be formed in the web and
web sections arrange in zig-zag relationship. In order
to retract the bail quickly, a resilient element (not shown),
such as a rubber band, may be connected between the -
free end thereof and the blade. -

The .discharged web sections ‘may -be collected and
stacked at the lower portion of the frame in - any suit-
able ‘manner,. but -preferably are placed on a conveyor
belt 85." This belt may be ‘moved very slowly, inter-
mittently or only periodically by drive means (not shown)
driven by the sprocket 39.

All the web ‘sections need not be of equal length but

‘can be so formed that only alternate sections are of

equal lengths. This is-accomplished by :adjusting-one of
the .blades to produce a section .of -given length and ‘by
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adjusting the other blade to produce a section of a dif-
ferent length, The bristles of the brush 80 are sufficiently
long to engage the blade edges when in slightly different
positions with respect to the axis of rotation of the rotary
assembly. )

From the foregoing description, it will be seen that the
present invention provides a simple, practical, economical
and efficient machine for creasing and/or folding web
material and arranging the same in zig-zag relationship.

As various changes may be made in the form, construc-
tion and arrangement of the parts herein, without de-
parting from the spirit and scope of the invention and
without sacrificing any of its advantages, it is to be under-
stood that all matters are to be interpreted as illustrative
and not in any limiting sense.

What is claimed is:

1. In a web folding machine of the class described,
the combination of rotary means rotatable about a single
axis in a predetermined direction, a radially extending
biade attached to said rotary means having an edge par-
allel to the axis of rotation of said rotary means for en-
gaging a web; suction means carried by said rotary means
for holding the web thereon located parallel to and ad-
jacent the axis of rotation of said rotary means, gripping
means carried by said rotary means for said web hold-
ing means coacting therewith to press a crosswise fold
in the web, and means for actuating the gripping means
in timed relation to rotation of the rotary means, said
actuating means operating said gripping means once dur-
ing a complete revolution of said rotary means,

2. In a web folding machine of the class described,
the combination of rotary means, a pair of diametrically
opposite blades attached to said rotary means each hav-
ing an edge parallel to the axis of rotation of said ro-
tary means for engaging a web and folding a crosswise
crease therein; a pair of substantially diametrically op-
posite suction means carried by said rotary means for
holding the web thereon located parallel to and adja-
cent the axis of rotation of said rotary means, gripping
means carried by said rotary means for each of said suc-
tion means coacting therewith to press a crosswise fold
in the web parallel to the crease extending in the oppo-
site direction in which the web is folded in forming the
crease, whereby the web is folded in zig-zag relation, and
means for actuating the gripping means in timed rela-
tion to rotation of the rotary means, said actuating means
operating each of said gripping means once during a com-
plete revolution of said rotary means.

3. A machine according to claim 2, wherein said blades
comprise two sections adjustably secured together for
varying the distance between said edge and the axis of
rotation of said rotary means.

4. A machine according to claim 2, wherein yieldable
means are positioned in the path of said blade edges for
accentuating the crease.

5. A machine according to claim 4, wherein mounting
means are provided for varying the position of said yield-
able means with respect to the axis of rotation of said
rotary means.

6. A machine according to claim 4, wherein said yield-
able means is a rotatable brush.

7. A machine according to claim 2, wherein said suc-
tion means include a flat surface formed with apertures,
for engaging the web and serving as a bed plate for co-
acting with said gripping means in the pressing of the
fold into the web.

8. A machine according to claim 7, wherein said grip-
ping means include a presser plate cooperating with said
bed plate.

9. A machine according to claim 2, wherein valve
means are provided for cyclically rendering said suction
means effective to hold the web and for rendering said
suction means ineffective to release the web in timed
relation with said actuating means.
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_.10. A machine according to claim 9, wherein said
blades each have a hinged element thereon operable by
gravity to direct the web away from the suction means
upon the release of the web therefrom. ]

11. A machine according to claim 2, wherein said
gripping means comprises a pivotally mounted shaft car-
ried by said rotary means, a presser plate secured to said
shaft and lever means secured to said shaft for rocking
the same to cause said presser plate to form the fold
in the web.

12. In a web folding machine of the class described,
the combination of rotary means, a pair of diametrically
opposite blades attached to said rotary means each hav-
ing an edge parallel to the axis of rotation of said rotary
means for engaging a web and folding a crosswise crease
therein; a pair of substantially diametrically opposite
suction means carried by said rotary means for holding
the web thereon located parallel to and adjacent the
axis of rotation of said rotary means, gripping means
carried by said rotary means for each of said suction
means coacting therewith to press a crosswise fold in
the web parallel to the crease extending in the opposite
direction in which the web is folded in forming the
crease, whereby the web is folded in zig-zag relation,
said gripping means comprising a pivotally mountied shaft
carried by said rotary means, a presser plate secured
to said shaft, lever means secured to said shaft for rock-
ing the same to cause said presser plate to form a fold
in the web, a roller carried by said lever, and cam means
adjacent said Totary means for engaging said roller and
operating said lever means to rock said shaft.

13. A machine according to claim 12, wherein said
lever carries a roller and cam means in said actuating
means are provided adjacent said rotary means for en-
gaging said roller and operating said lever means to rock
said shaft, said cam means comprising a yieldable element
cam means is a yieldable element.

14. A machine according to claim 11, wherein means
interconnect said shafts constructed and arranged to rock
said one of said shafts in a retative direction opposite
to the rotative direction in which the said other of said
shafts is rocked.

15. A machine according to claim 14, wherein means
are provided for moving one of said levers to rock its
shaft in a rotative direction opposite to the direction in
which said rotary means are rotated to cause its presser
plate to move toward its suction means, whereby said
shaft interconnecting means is effective to rock said other
of said shafts in the same rotative direction as said rotary
means are rotated to cause its presser plate to move away
from its suction means.

16. A machine according to claim 15, wherein said
interconnecting means is a tesilient link extending at
least partially about one of said shafts in one direction
and about said other of said shafts in an cpposite direc-
tion and having its ends respectively secured to said
shafts.

17. In a web folding machine of the class described,
the combination of a base having spaced upright side
frames and spaced laterally extending members, rotary
means supported between said frames, a pair of diamet-
rically opposite blades carried by said rotary means each
having a web creasing edge parallel to the axis of ro-
tation of said rotary means, suction means adjacent each
of said blades and parallel to and adjacent the axis of
rotation of said rotary means, gripping means for each
of said suction means carried by said rotary means co-
acting with said suction means for folding the web, each
pair of said suction and gripping means being respec-
tively spaced diametrically opposite the other pair of
said suction and gripping means, means for alternately
operating said gripping means in timed relation with
said blades, a web guiding roll supported between said
members adjacent the path of said edges, and means
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for holding the web under tension while ‘passing over said
roll. C - S

18. A machine according to claim 17, wherein said
blades are constructed and arranged to vary the length
thereof, and means are provided for adjusting the posi-
tion of said roll on said members.

19. A machine according to claim 18, wherein a brush
roll is supported between said frames above said rotary
means in the path of said edges, and means are pro-
vided for adjusting the position of said brush roll on said
frames.

" 20. In a web folding machine of the class described,
the combination -of a base having spaced upright side
frames, rotary means supported between said frames, a
pair of diametrically opposite suction means attached to
said rotary means, a radially extending web creasing
blade secured at one side thereof to each of said suc-
tion means, a gravity operable element hinged to each
of said blades at the side opposite to that secured to
said suction means, means for rendering said suction
means effective to hold the web when facing upwardly
and for rendering said suction means ineffective to re-
lease the web at a particular moment when facing down-
wardly, gripping means for each of said suction means
carried by said rotary means coacting with said suction
means for folding the web, means for operating said
gripping means when its suction means faces downwardly
to press a fold into the web and then release the web,
and means beneath said rotary means for receiving and
stacking the folded web, said gravity operable means
upon release of the web by said gripping means :and
by said suction means serving to direct the folded web
toward said last mentioned means.
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21. In-a web folding- machine -of ‘the class described,
the combination -of a base ‘having two spaced upright
side frames provided with aligned  bearings, 2 -msmber
journalled for rotation in each of said bearings, drive
means for one of said members, a pair -of diametrically
opposite casings intercomnecting saic members waereby
the . driven ‘member will drive said other -member, said
casings having an apertured surface, means for evacuat-
ing said casings, a radially extending web -creasing blade
secured at one side to each of said casings, means for
rendering said evacuating means effective: and ineffective
to cause said casings to respectively ‘hold 'and release the
web, a gripping bar for .each of said casings pivotally
mounted between said members and carried thereby, and
means for operating said gripping bars in timed relation
with- said blades to fold the web against said apertured
surface and to release the same. :

22. A machine according to claim 21, wherein said
evacuating means include valving operatively associated
with one of said members in timed relation with said

are associated with said other member.

operating means, and said gripping bar operating means -
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