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the like

transport the stacks past an aligning
device b1, thereupon past an adhesive
applying device 54 which coats one
edge face of each stack with a layer of
adhesive, past a strip applicator 57
which attaches a flexible strip to each
adhesive-coated edge face, thereupon
past a strip folder 58 which converts
each strip into a U-shaped body, and
finally to a removing means 37 which
removes the thus formed pads from the
pockets and transports them in a direc-
tion which at least substantially coin-
cides with the direction of delivery of
stacks to the pockets. The turret is
indexible by steps each of which is a
multiple of the distance between the

“ centers of the inlets of two neighbour-

(57) A machine for making ruled pads
or analogous stationary products
wherein the sheets are held together by

ing pockets, and the distance between
the feeding and removing means is
such that the removing means is bypas-

(72) Inventors adhesive has an indexible turret 12 with-  sed at least once by the stacks and pads
Hartmut Peters, radially extending equidistant pockets in the pockets of the turret to thus
Bernd Ramcke. 21 for reception of stacks 23 of sheets ensure that the adhesive can set prior to

from a feeding means 32. The pockets removal of the pads from their pockets.
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SPECIFICATION
Machine for making ruled pads or the like

The present invention relates to improvements in
machines for making steno pads, exercise books and
analogous stationery products, and more particular-
ly to improvements in machines for making station-
ery products (hereinafter called pads for short)
wherein the sheets or leaves are held together by a
film of adhesive which is applied to one edge face of
each pad.

It is already known to convert stacks of overlap-
ping paper sheets into pads by introducing the
stacks into the pockets of a circulating conveyor
wherein the pockets are equidistant from one
another and which is indexed through increments of
predetermined magnitude. The conveyor is further
equipped with means for releasably holding the
stacks in the respective pockets and cooperates with
an orienting device which aligns the sheets of
successive stacks prior to the application of adhe-
sive, as well as with an adhesive applying device
which applies a coat or film of adhesive to each stack
which has advanced beyond the aligning device.
Suitable feeding means is provided to admit stacks
of paper sheets into the pockets of the conveyor ata
first station, and a suitable removing means is
provided to accept finished pads from the pockets of
the conveyor at a second station. Reference may be
had to German Pat. No. 22 25 527 which discloses a
machine for the making of books consisting of
printed forms or the like. However, the same princi-
ple can be resorted to in connection with the making
of ruled pads or analogous stationery products.

An advantage of the machine which is disclosed in
the German patent is that the path of pockets in the
circulating conveyor, the stack feeding means and
the pad evacuating means are disposed in a com-
mon vertical plane. This means that the stacks and
the pads are invariably transported in a single
direction (meaning in the aforementioned vertical
plane) instead of moving from a first vertical plane

‘into another vertical plane as is customary in certain

older types of pad making machines. The placing of
the stack feeding means, of the pad removing means
and of the circulating conveyor {which transports the
stacks during conversion into pads and thereupon
transports the pads to the removing means) is
desirable and advantageous because such machines
take up little room which is particularly important
when such a machine is installed in a complete
production line wherein webs of paper coming from
one or more reels are subdivided into sheets,
wherein the sheets are stacked, wherein the stacked
sheets are converted into pads, and wherein the
pads are stacked prior to insertion into cardboard
boxes or the like. For example, it is known to install a
pad making machine in a production line wherein a
web unwinding unit is followed by an imprinting unit
which is followed by a cross cutting unit preceding a
sheet overlapping unit which, in turn, precedes a
sheet counting and stacking unit. The latter is
followed by a cover applying unit which precedes

65 the binder applying unit located ahead of a trimming
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and severing unit. In such production lines, the
placing of the aforenumerated units one after the
other along a straight line is of advantage fora
number of reasons, such as the possibility of greatly
increasing the output of the production line as a
result of a pronounced increase of cycles per unit of
time. This is possible because the sheets or stacks of
sheets invariably advance in parallelism with their
shorter edges, irrespective of whether they are
transported along straight or acruate paths. Such
mode of transporting the sheets, stacks and pads
allow for operation with relatively short advancing
strokes or steps.

Production lines of the above outlined character
are used for the making of pads wherein the sheets
are held together by spiral binders or the like. The
sheet feeding means is disposed substantially di-
ametrically opposite the pad removing means with
reference to the axis of the conveyor whose pockets
transport stacks away from the feeding means and
deliver pads to the removing means. If such teaching
is transferred into the field of making pads whose
sheets are held together by an adhesive, the con-
veyor which transports stacks from the feeding
means and delivers pads to the removing means is
used only to 50 percent of its capacity. On the other
hand, a freshly formed pad (i.e. a stack one edge face
of which was coated with a film of adhesive) must
remain on the conveyor for a certain period of time
in order to allow for setting of the adhesive prior to
removal of the pad from its pocket. This means that
the conveyor must be formed with a very large
number of pockets or that the conveyor must be
indexed at a relatively low frequency. Consequently,
such a conveyor is either too bulky or it constitutes a
bottieneck in the production line and necessitates a
slowdwon of other units with attendant losses in
output. In other words, if the conveyor has a
relatively small number of pockets, it prevents the
operation of other units in the production line at their
maximum capacity.

Attempts to overcome the drawbacks of the
aforediscussed production line in connection with
the making of pads whose sheets are held together
by an adhesive include a departure from the straight-
line operation, i.e., the stack feeding means and the
pad removing means are placed close to one
another so that each stack can remain on the
conveyor while the latter completes a little less than
one full revolution. The pads are removedin a
direction substantially at right angles to the direction
of advancement of stacks toward the circulating
conveyor. As a rule, the stack feeding means is
installed at a level directly above the pad removing
means so that, if the stacks are fed by moving them
along a horizontal path, the removed pads are
advanced downwardly along a vertical path. Itis also
known to feed stacks into the pockets and to remove
pads from the pockets at right angles to the plane of
orbital movement of the pockets. All such departures
from the preferred straight-line concept are resorted
to in an effort to prolong the period of dwell of pads
in their pockets and to thus allow the adhesive films
on the edge faces of the pads to set prior to
manipulation of the pads, i.e., prior to removal of
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pads from their pockets and prior to transport of
removed pads to a stacking, trimming, severing or
other unit. It has been found that, though the just
discussed attempts in fact prolong the periods
during which the adhesive films are allowed to set,
they invariably contribute to complexity of the
machines and reduce the output of such machines
below the output of comparable machines whose
operation is based on the straight-line principle and
which utilize spiral binders or the like in lieu of
adhesive paste. Moreover, the space requirements
of such machines are quite substantial which is
especially undesirable when the machines are instal-
led in complete production lines whose space re-
quirements are often enormous so that compactness
of individual units is evidently an important advan-
tage.

The invention is embodied in a machine for
converting stacks of overlapping sheets into pads
wherein the sheets are held together by an adhesive
which is applied to one edge face of each stck. The
machine comprises an indexible conveyor (e.g., a
turret which is rotatable about a preferably horizon-
tal axis) including a predetermined number of stack
receiving means (preferably in the form of pockets
which extend radially of the aforementioned turret
and whose radially outermost portions constitute
inlets for admission of stacks of overlapping sheets)
arranged to orbit in a predetermined direction along
predetermined (e.g., circular) path indexing means
which is operable to rotate the conveyor by equal
steps each of which is a whole muiltiple of the
distance a between the centers of the inlets of two
neighboring receiving means, stack feeding means
having an endless conveyor or other suitable means
for advancing stacks of sheets in a given direction
(e.g., along a horizontal platform) toward a first
portion of the path and into empty receiving means
of the conveyor while the indexing means is idle
between two successive operations, treating means
adjacent to the path and arranged to convert stacks
in the receiving means into pads whose sheets are
held together by an adhesive, and pad removing
means having an endless conveyor or other suitable
means for advancing pads from filed receiving
means of the conveyor in a second portion of the
path and in a direction which preferably at least
substantially corresponds to the aforementioned
given direction (of advancement of stacks into the
first portion of the path). The distance between the
first and second portions of the path (as considered
in the predetermined direction) departs from a
whole multiple of one of the steps, and the total
number of receiving means is divisible with a rest by
the number representing the whole muitiple of
distances covered by one of the steps. For example,
the conveyor can be provided with twenty-three
receiving means, the distance between the first and
second portions of the path (i.e., between the stack
receiving means and the pad removing means, as
considered in the direction of rotation of the con-
veyor) can equal 11a, and each step of the conveyor
can equal 2a. This ensures that each recieing means
which contains a stack bypasses the pad removing
means during first transport of a stack past the pad
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removing means, i.e., each stack completes more
than a single revolution about the axis of rotation of
the conveyor.

The machine preferably further comprises pairs of
jaws or other suitable means for releasably holding
stacks of sheets in the receiving means of the
indexible conveyor.

The treating means preferably includes means for
aligning the sheets of each stack prior to the

application of adhesive to an edge face of such stack.

The conveyor can have an odd number of receiv-
ing means and each of its steps can equal 2a or 3a
(wherein a is the aforementioned distance between
the centers of the inlets of two neighboring receiving
means}. However, it is also possible to provide the
conveyor with an even number of receiving means;
each step of the conveyor then equals x times a
wherein x is an odd number or any number which is
selected in such.a way that the total number of
receiving means is not a whole multiple of x. This
ensures that each stack completes more than one
revolution about the axis of the conveyor.

At least one treating device of the treating means
is preferably disposed downstream of the second
portion but upstream of the first portion of the path,
as considered in the direction of rotation of the
indexible conveyor. The aforementioned aligning
device and/or another treating device can be instal-
led downstream of the first portion but upstream of
the second portion of the path. Such treating device
or devices are preferably mounted at a level below
the stack feeding means.

The adhesive applying device of the treating
means can be disposed downstream of the second
portion but upstream of the first portion of the path,
as considered in the direction of rotation of the
indexible conveyor, preferably at a level above the
pad removing means. The adhesive applying device
can comprise a roller or other suitable means for
coating one edge face of each stack of aligned sheets
with a layer or film of a suitable adhesive, and such
device can be followed by a treating device which
applies so-called back strips {consisting of paper or
other flexible material) to the adhesive-coated edge
faces of the stacks. For example, the strip applying
device can be disposed downstream of the adhesive
applying device but upstream of the stack feeding
means, as considered in the direction of rotation of
the indexible conveyor. The strip applying device
can be followed by a strip folding device which
converts each back strip into a substantially U-
shaped body overlying the adhesive-coated edge
face as well as portions of the front and rear sides of
the respective pad. The folding device of the treating
means can be installed downstream of the strip
applying device but upstream of the stack feeding
means. Such devices, as well as the adhesive
applying device, can be located downstream of the
pad removing means, i.e. in a region wherein a
conventional machine merely transports empty re-
ceiving means toward the stack feeding means.

Each of the aforementioned holding means can
comprise a stationary and mobile gripping jaw for

the stack of sheets in the respective receiving means.

Such holding means can be deactivated during

oy
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transport of stacks past the aforementioned aligning
device of the treating means.

The stack feeding and the pad receiving means
can be disposed at different levels, but the
aforementioned first and second portions of the path
of orbital movement of inlets of the receiving means
can still be located substantially diametrically oppo-
site one another with reference to the axis of rotation
of the indexible conveyor.

The pad removing means can be associated with
or can include means for transporting finished pads
from the receiving means in the second portion of
the path. Such transferring means can comprise a
ram serving to partially expel pads from their
receiving means and a tongs or analogous means
for transferring partially expelled pads from their
receiving means onto or into the range of the
aforementioned advancing means of the pad remov-
ing means.

The novel features which are considered as char-
acteristic of the invention are set forth in particular in
the appended claims. The improved machine itself,
however, both as to its construction and its mode of
operation, together with additional features and
advantages thereof, will be best understood upon
perusal of the following detailed description of
certain specific embodiments with reference to the
accompanying drawings.

Figure 1a is a schematic elevational view of a
portion of a production line which utilizes the
machine of the present invention;

Figure 1b is a similar schematic elevational view of
the remaining portion of the production line;

Figure 2'is a greatly enlarged elecational view of a
machine which embodies the invention;

Figure 3 is a diagrammatic elevational view of a
modified machine wherein the turret comprises
seven pockets and each stack completes six steps
prior to removal of the resulting pad from the turret;

Figure 4 is a similar diagrammatic elevational view
of a machine wherein the turret comprises an even
number of pockets; and

Figure 5 is a similar diagrammatic elevational view
of a further machine.

Referring first to Figures 1a and 1b, there is shown
a production line which is used for the mass
production of stationary products (hereafter called
pads) whose leaves or sheets are held together by
films or adhesive which is applied to one edge face
of each pad. As considered in a direction from the
left to the right in Figures 1a and 1b, the production
line comprises the foliowing constituents or units: A
web feeding unit 1 with two reels 2a and 2b of
convoluted paper web stock respectively storing
paper webs 3a and 3b and rotatable in a clockwise
direction, as viewed in Figure 1a, to pay out the
respective webs in a direction to the right. The unit 1
is followed by an imprinting unit or tower 4 wherein
both sides of each of the webs 3a, 3b are provided
with printed matter (e.g. with parallel lines if the
ultimate products are to constitute ruled pads). The
imprinting unit 4 is followed by a cross cutting unit 6
which receives the webs 3a and 3b in such a way that
the web 3a overlies the web 3b and which includes
means for subdividing the leaders of the webs 3a, 3b
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into sheets of predetermined length, as considered
in the direction of transport of the webs 3a, 3b and
sheets from the cross cutting unit 6 toward the
next-following unit 7. The latter constitutes a scallop-
ing or overlapping unit wherein successive pairs of
overlapping sheets are braked for predetermined
intervals of time so that each next-following pair of
sheets partially overlaps the preceding pair of
sheets, i.e. the unit 7 converts a series of successive
pairs of sheets into a scalloped stream wherein the
extent of partial overlap of preceding pairs of sheets
by the next-following pairs of sheets depends on the
selected braking action of instrumentalities in the
unit 7.

The unit 7 is followed by a combined counting and
gathering unit 8 which accumulates discrete stacks
each containing a predetermined number of accu-
rately overlapping sheets. For example, the unit 8
may be constructed and assembled in a manner as
disclosed in the commonly owned U.S. Patent No
4,297,066 granted October 27, 1981 to Bernd Ramcke
et al.

The unit 8 is followed by a cover applicator unit 9
and an insert introducing unit 11. For example, the
unit 9 can apply a cover below and a cover on top of
each discrete stack which is assembled in the unit 8,
and the unit 11 can insert into each such stack one or
more inserts consisting of cardboard or the like to
constitute partitions in the finished pads. ltis also
possible to place the unit 11 ahead of the unit 9, as
considered in the direction of transport of stacks
through the production line.

The next unitis an indexible turret-like conveyor
12 (hereinafter called turret for short) which receives
and transports the stacks 23 (see Figure 2) of
overlapping sheets past a series of treating devices
which are adjacent to the path of orbital movement
of stacks 23 about the horizontal axis of the turret.

The turret 12 is followed by a unit 13 which is used
for the application of so-called flap-over covers and
is equipped or associated with suitable grooving or
scoring means. The unit 13 is followed by a trimming
unit 14 having means for trimming those edge faces
of successive pads 23’ (Figure 2) which are located
opposite the adhesive-coated edge faces. The unit
14, in turn, is followed by a second trimming unit 16
which trims the remaining edge faces of the pads
and, if necessary, subdivides each pad 23’ into two
or more narrower pads. The next unit (17) is an
inverting unit which turns, upside down, each
second pad of the series, e.g. in a manner as
disclosed in U.S. Patent No. 4,268,200 granted May
19, 1981 to Paul Fabrig. The unit 17 is followed by a
combined counting and stacking unit 18 which
assembles groups consisting of predetermined
numbers of stacked pads and is followed by a
removing unit 19 which transports stacked pads into
storage, into an apparatus wherein the stacks of
pads are inserted into cardboard cartons or other
types of receptacles, or to another destination.
Reference may be had to commonly owed U.S.
Patent No. 4,249,844 granted February 10, 1981 to
Siegfried Lampe et al.

The production line of Figures 1a and 1b further
comprises a plurality of transporting means in the
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form of endless smooth or toothed belts or chains
provided with pushers or other types of entraining
elements, transporting fingers of the type often
employed for advancement of individual or stacked
& sheets, and/or others. Such transporting means are
used to transport sheets or groups of sheets be-
tween successive units as well as for the transport of
sheets or groups of sheets in various units. Numer-
ous transporting devices are shown but not specific-
10 ally identified in Figures 1a and 1b because their
exact construction forms no part of the present
invention. The invention is concerned with that unit
of the afore-described production line which in-
cludes the turret 12 and the treating devices which
15 are adjacent to the path of movement of stacks 23
with the turret. The invention is also concerned with
the means for feeding stacks 23 of sheets to
successive receiving means or pockets 21 of the
turret 12, as well as with means for removing pads
20 23’ from the pockets and for advancing the pads to
the next unit i.e. to the unit 13 for the application of
flap-over covers. Still further, the invention relates to
the indexing means for the turret 12.
Figure 2 shows that the turret 12 comprises an odd
25 number (twenty-three) of receiving means or pock-
ets 21 for discrete stacks 23 of overlapping sheets.
Each such pocket 21 is a slot which extends substan-
tially or exactly radially of the turret 12. The distance
or spacing a between the centres of the radially
30 outermost portions or inlets 21a of neighboring
pockets 21 is identical, and the inlet 21a of each
pocket 21 is flanked by a stack retaining or holding
means including a first gripping jaw 22a which can
be fixedly mounted on the turret 12 and a mobile
35 second gripping jaw 22b which can be displaced
with reference to the associated jaw 22a so as to
respectively hold or release a stack 23 containing a
predetermined number of overlapping paper sheets.
Such retaining or holding means are know per se in
40 the paper processing industries, for example, in
machines which are used to provide pads with spiral
binders or the like. Reference may be had to U.S.
Patent No. 4,232,858 granted November 11, 1980 to
Paul Fabrig. Furthermore, such holding or retaining
45 means are also used in conventional machines for
making pads wherein the sheets are held together by
a coating of adhesive which is applied to a selected
edge face of the respective stack of overlapping
sheets. Therefore, the exact details of the means for
50 moving the mobile jaws 22b with reference to the
fixedly mounted jaws 22a are not specifically shown
in the drawing. Reference may be had to a host of
U.S. and other patents which fully disclose such
types of holding or retaining means. It suffices to say
55 here that the jaws 22a, 22b at the inlet 21a of each
pocket 21 can cooperate to temporarily hold a stack
23 or a 23’ in the corresponding pocket 21 while the
stack or pad is treated by the devices which are
installed adjacent to the path of orbital movement of
60 inlets 21a about the horizontal axis of the turret 12.
The inlets 21a of the pockets 21 alternate with
equidistant motion receiving projections or teeth 26
which extend beyond the peripheral surface of a
disc-shaped carrier 24 rotating with and being
65 coaxial with the turret 12. The carrier 24 and its
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projections or teeth 26 form part of the means for
indexing the turret 12 at predetermined intervals and
through predetermined angles. The indexing means
further comprises a worm 28 having a helical groove
27 which receives successive projections 26 when
the worm shaft 29 is rotated by the main prime
mover of the production line, e.g. by a variable-
speed electric motor through the medium of a
geneva movement or a like mechanism which can
convert continuous rotary movements of a first shaft
into intermittent angular movements of the worm
shaft 29, The latter is rotatably journalled in mem-
bers 29a of the frame for the turret 12. The projec-
tions 26 can constitute rollers or wheels which are
rotatable about axes extending radially of the turret
12 and carrier 24,

In the illustrated embodiment, the angles through
which the turret 12 is indexed when the shaft 29 is
set in rotary motion are such that the turret is
indexed through two distances a, i.e. by steps
corresponding to twice the spacing between the
centers of inlets 21a of two neighboring pockets 21.
The (predetermined) direction in which the turret 12
is indexed is indicated by the arrow 31.

The means 32 for feeding stacks 23 of superim-
posed sheets to selected pockets 21 of the indexible
turret 12 js installed at the nine o’clock position, of
the turret 12 and carrier 24, as viewed in Figure 2,
and comprises an advancing means here shown as
an endless belt or chain conveyor 33 which is
intermittently driven in the (given) direction of arrow
36 and has an outwardly extending entraining
element or pusher 36 which can engage the trailing
edge of a stack 23 above the upper reach of the
conveyor 33 to introduce such stack into the register-
ing pocket 21 of the turret 12 while the turret is at a
standstill. The illustrated feeding means 32 is con-
structed and assembled in such a way that the
pusher 34 of the conveyor 33 can advance succes-
sive stacks 23 along the upper side of a stationary
horizontal plateform or guide 35 which is suitably
slotted to permit the pusher 34 to rise behind the
foremost stack 23, to advance such stack toward and
into the registering pocket 21 while advancing with
the upper reach of the conveyor 33, and to thereup-
on descend to a level below the platform 35, on its
way with the lower reach of the conveyor 33 and
toward engagement with the trailing edge of the
next stack 23 on the platform 35. The mannerin
which the stacks 23 are advanced along the platform
35 into the range of the pusher 34 is not specifically
shown in the drawing. The conveyor 33 can be
driven stepwise or continuously, for example, only
during the intervals when the turret 12 is at a
standstill and maintains an empty pocket 21 in
accurate alignment with the foremost stack 23 on the
platform 35.

The means 37 for removing pads 23’ from selected
pockets 21 of the indexible turret 12 is installed at or
close to the 32 o'clock position of the parts 12 and
24 and comprises an advancing means in the form of
an endless chain or belt conveyor 38 having an
outwardly extending entraining element or pusher
39 which advances a pad 23’ in the direction of arrow
41 during movement with the upper reach of the

-
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conveyor 38. The means for intermittently driving
the conveyor 38 is not specifically shown in thse
drawing. The receiving (left-hand) end of the con-
veyor 38 is spaced apart from the turret 12 and
carrier 24 to provide room for a transfer unit here
shown as including a tongs 43 at least a portion of
which is movable back and forth in directions
indicated by a double-headed arrow 42 and which is
designed to open and close in selected positions and
for selected intervals of time in order to withdraw
pads 23’ from the adjacent pockets 21 and to transfer
the thus withdrawn pads onto a suitably sloping
portion of a second platform or guide 49 along which
the pads 23’ are advanced in the direction of arrow
41 by the pusher 39 to reach the next unit 13 of the
production line shown in Figures 1a and 1b. The
tongs 43 cooperates with a reciprocable ram 44
which is installed in the interior of the turret 12
(namely, radially inwardly of the path of movement
of the open inner ends of the pockets 21) and whose
shank 46 is movable in directions indicated by a
double-headed arrow 48 to expel a pad 23’ from the
adjacent pocket 21 and into the range of the tongs 43
when the shank 46 is caused to move in a direction
to the right, as viewed in Figure 2. A portion of the
shank 46 can constitute a toothed rack which isin
mesh with a gear 47 serving to move the ram 44 back
and forth between the retracted position of Figure 2
and an extended position in which the ram main-
tains the radially outermost portion of a pad 23’ in
the range of the tongs 43. The arrangement is such
that the ram 44 performs a forward and return stroke
during each interval of dwell of the turret 12, i.e. a
pad 23’ is expelled from its pocket 21 to advance into
the range of the (then open) tongs 43 whenever the
worm shaft 29 is brought to a standstill. The
direction which is indicated by the arrow 41 coin-
cides, at least substantially, with that (given direc-
tion) which is indicated by the arrow 36.

The treating devices which are adjacent to the path
of movement of stacks 23 and pads 23’ with the
turret 12 include an orienting or aligning device 51
which is immediatély adjacent to and located down-
stream of the feeding means 32, as considered in the
direction of arrow 31. The orienting device 51 is
located upstream of the removing means 37 ata
level below the feeding means 32 and comprises
stationary guide elements 52 which are suitably
curved so as to conform to the path of movement of
inlets 21a of the pockets 21. The guide elements 52
are operatively connected with an electromechanical
vibrator 53 which imparts to the guide elements
vibratory movements at an optimum frequency. The
mobile jaw 22b of the holding means for the stack 23
which is caused to advance past the guide elements
52 of the orienting device 51 is moved to open
position so that the sheets of a stack 23 in the pocket
21 advancing past the device 51 are not clamped but
abut with their outer edges) against the adjacent
concave surfaces of the elements 52 to ensure that
the outer edges of all sheets in a stack 23 which has
advanced beyond the device 51 are accurately
aligned with each other and together form a smooth
edge face which can be properly coated with one or
more films or coats of adhesive. The jaws 22b return

70

75

80

85

90

95

100

105

110

115

120

125

130

to their clamping positions before the oriented or
aligned sheets of the stacks 23 move beyond the
guide elements 52 to thus ensure that the oriented or
aligned sheets of such stacks cannot move with
reference to one another, at least not in the regions
of their radially outermost portions.

The removing means 37 is located upstream (as
considered in the direction of arrow 31) of a second
treating device constituting an adhesive applying
device 54 including a roller-shaped applicator 56
movable back and forth at right angles to the plane
of Figure 2 to coat the outer edge faces of adjacent
stacks 23 with a film or coat of a suitable adhesive.
The axis of the roller-shaped applicator 56 is sub-
stantially tangential to the turret 12 and carrier 24.

The adhesive applying device 54 is located up-
stream of a further treating device constituting a
back strip applicator 57. The latter attaches to the
adhesive-coated edge faces of adjacent stacks 23
strips of paper or the like to thus convert the stacks
23 into pads 23'. The applicator 57 is followed (again
as considered in the direction of arrow 31) by a
treating device which constitutes a folding device 58
serving to convert each back strip into a U-shaped
body which straddles the adhesive coated edge face
of the adjacent pad 23’ as well as the adjacent
portions of the two outer sides of such pad.

In order to enable the treating devices 57 and 58 to
carry out their aforedescribed operations (i.e. the
application of strips and the folding of applied strips
to convert them into substantially U-shaped bodies),
the structure which is shown in Figure 2 further
comprises a further treating device constituting a
reciprocable ram 59 which is movable into the open
inner end of the adjacent pocket 21 and is retractible
from such inner end into the space within the
confines of the turret 12. The shank 61 of the ram 59
can constitute a toothed rack in mesh with a gear 62
which is rotatable back and forth to reciprocate the
ram 59 in directions indicated by a double-headed
arrow 63. The mobile jaw 21 which is in register with
the strip-app'ying device 57 is moved to open
position so that, when the ram 59 is introduced into
the open inner end of such pocket 21, the respective
pad 23’ moves radially outwardly and contacts the
innermost strip in the device 57. The turret 12
thereupon advances the thus shifted stack 23 (which
is converted into a pad 23’ not later than as a result
of the application of a strip thereto) toward and into
register with the device 58 which folds the longitu-
dinally extending marginal portions of the strip over
the respective (front and rear) sides of the pad 23'.

A pad 23’ which advances (in its pocket 21) beyond
the folding device 58 moves into the range of a
re-introducing device or plunger 66 which is recip-
rocable in directions indicated by a double-headed
arrow 64 and serves to return the radially outermost
portion of the adjacent pad 23’ (with a folded strip
thereon) into the respective pocket 21.

As mentioned above, the turret 12 comprises an
uneven or odd number (23) of pockets 21. Also, the
turret 12 is indexed through distances each of which
equals 2a. The distance between the feeding means
32 and the removing means 37, as considered in the
direction of arrow 31, equals 11a. The distance



6 GB 2114510 A

between the feeding means 32 and the adhesive

applying device 54 (again as considered in the

direction of arrow 31) equals 14a. The distance

between the device 54 and the strip applying device
5 57 equals 4a, the distance between the device 57 and
the folding device 58 equals 2a, and the distance
between the device 58 and the plunger 66 also
equals 2a.

The operation of the structure which is shown in
Figure 2 is as follows:

The feeding means 32 delivers successive stacks
23 into the adjacent pocket 21 of the turret 12 while
the latter is idle between successive indexing move-
ments in the direction of arrow 31. As mentiond
above, the worm 28 rotates the turret 12 in stepwise
fashion {via carrier 24) through increments corres-
ponding to the distance 2a (twice the spacing
between the centers of the inlets 21a of two neigh-
boring pockets 21). The mobile jaws 22b at the inlets
21a of the pockets 21 which are located at the
concave sides of the guide elements 52 of the
orienting or aligning device 51 are held in their
retracted or inoperative positions so that the vibrator
53 can cause the elements 52 to shift the outer edges
of all sheets in the stacks 23 advancing past the
elements 52 into accurate alignment with one
another so that, in their entirety, such edges consti-
tute a flat edge face which is ready to be coated with
afilm of adhesive. The jaws 22b thereupon reas-
sume their operative positions and hold the sheets
of the respective stacks 23 against shifting relative to
one another during transport of such stacks (in
stepwise fachion) past and beyond the removing
means 37 and into the range of the adhesive
applying device 54. In other words, the stacks 23
whose sheets are oriented or aligned by the device
51 bypass the removing means 37 during movement
of the respective pockets 21 through the space
between the ram 44 and the tongs 43. This is due to
the fact that the distance between the feeding means
32 and the removing means 37 equals 11a whereas
each step of the turret 12 equals 2a.

The stacks 23 which were treated by the orienting
device 51 thereupon coated with adhesive by the
roller 56 of the adhesive applying device 54, and the
thus coated stacks 23 then advance into range of the
strip applying device 57 after the turret 12 completes
two further steps (distance 4a). The strip is converted
into a U-shaped body after the turret 12 completes a
further angular movement through a distance 2a so
as to move the respective pocket 21 into register
with the folding device 58. As explained above, the
ram 59 penetrates into the open inner end of the
pocket 21 which registers with the device 57 to expel
the outermost portion of the pad 23’ therein, and the
pad then remains in such partially expelied position
during travel toward and into register with the
device 58. The device 66 thereupon reinserts the
outermost portion of the pad 23’ into the respective
pocket 21 after the turret 12 completes a step to
move the pad 23’ from the device 57 in a direction
toward the feeding means 32. Such pad 23’ bypas-
ses the feeding means 32 while the turret 12 is
indexed again. The indexing continues until the pad
65 23’ reaches the removing means 37 where itis
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transferred onto the platform 49 with assistance
from the ram 44 and tongs 43. The pusher 39 of the
conveyor 38 advances the freshly removed pad 23’
along the platform 49 and into the range of a
transporting mechanism which introduces the pad
23" into the unit 13 shown in Figure 1a. It will be
noted that each stack 23, or the corresponding pad
23', shares more than one revolution of the turret 12,
namely, such stack or pad advances from the
feeding means 32, past the removing means 37, past
the feeding means 32 and again to the removing
means 37 to be transferred from its pocket 21 by the i
parts 43 and 44.

An important advantage of the machine which is :
shown in Figure 2 is that each stack 23 whose outer
edge face carries a film of adhesive remains in its
pocket 21 for an interval of time which is amply ¥
sufficient to ensure adequate setting of adhesive
prior to removal of the corresponding pad 23, i.e.
prior to transfer of such pad onto the platform 49 of
the removing means 37. This is due to the fact that
the number of distances a between the feeding
means 32 and the removing means 37 (as consi-
dered in the direction of arrow 31) is dividable with a
rest by the number (two) of distances a which the
inlets 21a of the pockets 21 cover during each step of
the turret 12. In other words, the number of dis-
tances a between the feeding means 32 and the
removing meand 37 is not a whole multiple of 2a (a
step performed by the turret 12).

Another important advantage of the improved
machine is that the direction (arrow 36) in which the
conveyor 33 of the stack feeding means 32 advances
stacks 23 toward a first portion of the endless path
defined by the inlets 21a of the pockets 21 is at least
substantially parallel and preferably at least substan-
tially coincides with the direction (arrow 41) in which
the conveyor 38 of the removing means 37 advances
pads 23’ from a second portion of the aforemen-
tioned endless path. The turret 12, the stack feeding
means 32 and the pad removing means 37 are
located in a common vertical plane (the turret 12 is
indexed about a horizontal axis), and the stack
feeding means 32 is located substantially diametric-
ally opposite the pad removing means 37 with .
reference to the axis of the turret.

In the embodiment of Figure 2, the stacks 23 which “
are admitted by the conveyor 33 are removed from
the corresponding pockets 21 after less than two full
revolutions about the axis of the turret 12. However,
and as will be explained with reference to Figures 3
to 5, it is equally possible to retain the stacks on the
turret while the respective pockets complete two or
more revolutions. The improved machine is de-
signed with a view to take advantage of the space
which is adjacent to the path of movement of
pockets 21 from the pad removing means 37 back to
the stack feeding means 32, i.e. to render it possible
to place one or more treating devices downstream of
the pad removing means 37 but upstream of the
stack feeding means 32 (as considered in the
direction of arrow 31). In other words, the improved
machine provides for setting of the adhesive on the
outer edge faces of pads 23’ in those pockets 21 of
the turret 12 which advance beyond the pad remov-

-y
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ing means 37, i.e. in those pockets which are
invariably empty in conventionai machines. Such
design of the improved machine further allows for
utilization of treating devices which must be located

5 downstream of the turret in a conventional pad
making machine because the space downstream of
the stack feeding means but upstream of the pad
removing means in a conventional machine simply
does not suffice to accommodate a substantial

10 number of treating devices.

The machine which is shown in Figure 2 exhibits
the additional advantage that the steps which are
performed by the turret 12 during each indexing
movement are relatively small, i.e. the smallest

15 whole multiple of the distance a between the centers
of the inlets 21a of two neighboring pockets 21. This
reduces numerous problems in connection with
acceleration and deceleration of the turret 12 and of
the parts which share the angular movements of the

20 turret. The advantage of relatively small steps will be
readily appreciated since the magnitude of accelerat-
ing and decelerating forces acting upon the turret 12
depends primarily on two factors, namely, the mass
of the turret and the length of each of its steps in

25 response to activation of the indexing means includ-
ing the parts 24 and 26 to 29. However, it has been
found that, if the mass of the turret is relatively small
(note the turret 112 of Figure 3), the steps to be
performed by the turret can be readily increased to

30 3a oreven further.

As mentioned above, a conventional machine
does not accommodate any treating devices in the
space downstream of the pad removing means but
upstream of the stack feeding means. In the appar-

35 atus of Figure 2, such space accommodates several
treating devices, namely, the adhesive applying
device 54, the back strip applying device 57, the back
strip folding device 58, and the plunger 66. This is
possible because the pockets 21 which advance from

40 the pad removing means 37 toward the stack feeding
means 32 are not empty but contain stacks 23
(between the pad removing means 37 and the
adhesive applying device 54) as weli as pads 23’
(between the device 54 and the stack feeding means

45 32). This contributes to compactness of the machine
because the treating devices can be installed practic-
ally all the way around the path of movement of
inlets 21a of the pockets 21.

The aforementioned German Patent No. 22 25 527

50 discloses a sheet aligning or orienting device which
is located upstream of the stack feeding means, i.e.
which is not adjacent to the indexible conveyor of
the patented machine. This creates probiems be-
cause the positions of sheets in successive stacks

55 cannot be changed during transport from the align-
ing device into the pockets of the conveyor, i.e. the
stack feeding means must be designed to prevent
any shifting of sheets in the stacks which are being
fed thereby. Such problems are overcome in the

60 improved apparatus by the novel expedient of
placing the aligning device 51 downstream of the
stack feeding means 32 and upstream of the adhe-
sive applying device 54, most preferably upstream of
the pad removing means 37 (as considered in the

65 direction of arrow 31). This contributes to simplicity
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of the aligning device 51 because it can be placed at
a level below the stack feeding means so that the
sheets of the stack 23 which advances past the guide
elements 52 tend to slide radially outwardly and to
move their outer edges into accurate alignment with
one another. The vibrator 563 merely ensures that
each and every sheet of a stack 23 in the range of the
aligning device 51 will move its outer edge into
actual contact with the concave inner sides of the
guide elements 52. Thus, the aligning device 51
merely includes one or more stationary guide ele-
ments 52 and a simple vibrator for such guide
element or elements. The concave inner sides of the
guide elements 52 conform to the curvature of the
path of movement of inlets 21a about the horizontal
axis of the turret 12.

The placing of the adhesive applying device 54 at a
considerable distance from and downstream of the
aligning device 51 (as considered in the direction of
arrow 31) is advisable and advantageous if the
treating means of the improved machine further
comprises a milling device or other suitable means
for roughening the outer edge faces of stacks 23
which advance from the aligning device 51 toward
the adhesive applying device 54. Such roughening of
edge faces which are about to be coated with films of
adhesive is often desirable and advantageous in
order to promote the adherence of adhesive film to
the respective edge faces. The roughening device
can be omitted if the knives of the cross cutting unit 6
shown in Figure 1a are designed to provide the
sheets (which are obtained in response to severing
of the webs 3a and 3b) with so-called deckle edges. If
a milling or other roughening device is used in the
machine of the present invention, it can be installed
at a level below the stack feeding means 32 and pad
removing means 37 or between the pad removing
means 37 and the adhesive applying device 54 (as
considered in the direction of arrow 31). The placing
of roughening means at a considerable distance
from the adhesive applying device 54 (e.g. close to
but downstream of the aligning device 51) is normal-
ly advisible and advantageous because this reduces
the likelihood of contamination of adhesive by the
fragments of paper or cardboard which are removed
by the roughening device. It has been found that the
distance between the adhesive applying and
roughening devices is sufficiently large if the
roughening device is installed at a level below and
upstream of the pad removing means 37 while the
adhesive applying device 54 is mounteéd in the
illustrated position, i.e. at a level above and down-
stream of the pad removing means 37.

The improved machine contributes significantly to
compactness of the production line. This is attribut-
able to the fact that the machine can accommodate,
in a small area, a substantial number of stack or pad
treating devices which (if provided at all) must be
installed downstream of the pad removing means of
a conventional machine. This applies, for example,
to the back strip applying device 57 and the back
strip folding device 58 of Figure 2. It has been found
that there is ample room for the devices 57 and 58 in
the region downstream of the adhesive applying
device 54 but upstream of the stack feeding means
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32.

Figure 3 illustrates a modified machine with a
turret 112 having seven pockets 121, with stack
feeding means 132’ at the nine o’clock position of

5 theturret 112, and with pad removing means 137’ at
or close to the two o’clock position of the turret, i.e.
the angular spacing between the means 132’ and
137’ equals four times the distance between the
centers of two neighboring pockets 121. The turret

10 112is indexible through angles corresponding to
three times the distance between the centers of the
inlets of two neighboring pockets 121. The first step |
of the turret 112, after insertion of a stack into the
pocket 121 in the region of the feeding means 132/,
15 takes such pocket to a position upstream of the
removing means 137’, the second step Il past the
removing means 137’ and close to but still upstream
of the feeding means 132, the third step Il to a
position midway between the feeding means 132’
and the removing means 137’, the fourth step IV
again past the removing means 137, the fifth step V
past the feeding means 132, and the sixth step VI
into register with the removing means 137'. It goes
without saying that the number of pockets 121 in the
turret 112 can (and in actual practice does) greatly
exceed the number of pockets which are shown in
Figure 3. Also, the angular spacing between the
feeding means 132’ and the removing means 137’
can be changed in a number of ways (i.e. slightly
increased or reduced) without departing from the
spirit of the invention. The same holds true for the
embodiments of Figures 4 and b. It is possible to
increase the steps of the turret so that the distance
which a pocket covers during indexing of the turret is
more than three times the distance between the
centers of inlets of two neighboring pockets. It is
presently preferred not to index the turret through
relatively large angles because this necessitates
pronounced acceleration and pronounced decelera-
tion of the turret during each indexing movement
with attendant increased cost of the indexing means
and the need for appropriate braking means, etc.

Figure 4 shows a turret 212 with an even number
(eight) of pockets 221. The distances between the
stack feeding means 232’ and the pad removing
means 237’ equals five times the distance between
the centers of inlets of two neighboring pockets 221.
The stack which is admitted by the feeding means
232' into a pocket 221, while the turret 212 is idle,
completes seven steps (I to Vil) prior to removal of
the resulting pad by the means 237’.

Referring finally to Figure 5, there is shown a turret
312 with an even number (fourteen) of pockets 321.
The distance between the stack feeding means 332’
and the pad removing means 337’ equals eight times
the distance between the centers of inlets of two
neighboring pockets 321. Each stack completes a
total of twelve steps [ to Xll prior to removal of the
resulting pad by the means 337’.
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1. A machine for converting stacks of overlap-
ping shests into pads wherein the sheets are held
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edge face of each stack, comprising an indexible
conveyor including a predetermined number of
equidistant stack receiving means having inlets and
arranged to orbit in a predetermined direction along

a predetermined path, indexing means operable to

rotate said conveyor by equal steps each of which is

a whole multiple of the distance bwetween the

centers of the inlets of two neighbouring receiving
means; stack feeding means having means for

advancing stacks of sheets in a given direction

toward a first portion of said path and into empty
receiving means of said conveyor while said inde-

xing means is idle between successive operations
thereof; treating means adjacent to said path and ‘
arranged to convert stacks in said receiving means

into pads whose sheets are held together by an .
adhesive; and pad removing means having means L4
for advancing pads from filled receiving means of '
said conveyor in a second portion of said path and in

a direction at least substantially corresponding to

said given direction, the distance between said first

and second portions of said path, as considered in

said predetermined direction, departing from a

whole multiple of one of said steps and the total

number of receiving means being divisible with a

rest by the number representing said whole multiple

of distances covered by one of said steps.

2. The machine of claim 1, further comprising
means for releasably holding stacks of sheets in the
receiving means of said conveyor.

3. The machine of claim 1, wherein said treating
means comprises means for aligning the sheets of
each stack prior to the application of adhesive to an
edge face of such stack.

4. The machine of claim 1, wherein said con-
veyor comprises a rotary turret and said receiving
means constitute pockets provided in and extending
substantially radially of said turret.

5. The machine of claim 4, wherein the inlets of
said pockets are located at the periphery of said
turret.

6. The machine of claim 1, wherein the advanc-
ing means of said feeding means is arranged to
advance stacks of sheets along a substantially

horizontal path. : :
7. The machine of claim 1, wherein said con-
veyor has an odd number of receiving means. *

8. The machine of claim 7, wherein each of said
steps equals 2a and a is the distance between the
centers of inlets of two neighbouring receiving
means.

9. The machine of claim 7, wherein each of said
steps equals 3a and a is the distance between the
centers of inlets of two neighbouring receiving
means.

10. The machine of claim 1, wherein said con-
veyor has an even number of receiving means.

11. The machine of claim 10, wherein each of
said steps equals 32 and a is the distance between
the centers of inlets of two neighbouring receiving
means.

12. The machine of claim 1, wherein said treating
means comprises at least one treating device dis-
posed downstream of said second portion but
upstream of said first portion of said path, as
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considered in said predetermined direction.

13. The machine of claim 1, wherein said treating
means includes at least one treating device disposed
downstream of said first portion but upstream of

5 said second portion of said path, as considered in
said predetermined direction.

14. The machine of claim 13, wherein said one
treating device includes means for aligning the
sheets of each stack prior to the application of

10 adhesive to one edge face of such stack.

15. The machine of claim 14, wherein said one
treating device is disposed at a level below said
feeding means.

16. The machine of claim 1, wherein said treating

15 means includes an adhesive applying device dis-
posed downstream of said second portion but
upstream of said first portion of said path, as
considered in said predetermined direction.

* 17. The machine of claim 16, wherein said adhe-

20 sive applying device is disposed at a level above said
removing means.

18. The machine of claim 1, wherein said treating
means includes an adhesive applying device having
means for coating one edge face of the stack in the

25 adjacent receiving means of said conveyor and a
device for applying strips of flexible material to the
adhesive-coated edge faces of stacks, said strip
applying device being disposed downstream of said
adhesive applying device, as considered in said

30 predetermined direction.

19. The machine of claim 18, wherein said treat-
ing means further comprises a folding device having
means for converting the applied strips into substan-
tially U-shaped bodies. ’

35 20. The machine of claim 19, wherein said fold-
ing device is located downstream of said strip
applying device and upstream of said feeding
means, as considered in said predetermined direc-
tion.

40 21. The machine of claim 19, wherein said strip
applying and folding devices are disposed down-
stream of said removing means but upstream of said
feeding means, as considered in said predetermined
direction.

45 22. The machine of claim 1, wherein said con-
veyor comprises a turret which is rotatable about a
substantially horizontal axis, and further comprising
means for releasably holding stacks of sheets in the
receiving means of said conveyor.

50 23. The machine of claim 22, wherein said receiv-
ing means are substantially radially extending pock-
ets provided in said turret and said holding means
comprises a mobile gripping jaw for each of said
pockets,

55 24. The machine of claim 1, wherein said feeding
and receiving means are disposed at different levels
and said portions of said path are located substan-
tially diametrically opposite one another with refer-
ence to the axis of rotation of said conveyor.

60 25. The machine of claim 1, wherein said remov-
ing means includes means for transferring pads
from the receiving means of said conveyor.

26. A machine for converting stacks of overlap-
ping sheets into pads wherein the sheets are held

65 together by an adhesive which is applied to one

edge face of each stack, substantially as herein
described with reference to and as illustrated in the
accompanying drawings.
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