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Abstract

The clamp has two interacting clamp elements (14) which
can be moved relative to one another. These are
intended for retaining a sheet-like article (70). The
clamp (12) also has a holding-open element (20) which
is intended for engaging between two parts (78, 78’) of
the article and, when the <clamp elements (14) are
located in the closed position (18’), for keepling these
parts (78, 78’) separate from one another and thus
holding the article (70) open.

(Fig. 2)
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Clamp for retaining, and apparatus for transporting,

flexible, sheet-like articles with two or more parts

The present invention relates to a clamp for retaining

flexible, sheet-like articles with two or more parts,

and to an apparatus for transporting flexible, sheet-

like articles.

A clamp of this type 1s known from EP-A-0 767 125. It

has two clamping jaws mounted pivotably on a pin. These

clamping jaws are moved 1into the closed position, and

.

retained therein, by means of a closing arrangement.

The <closing arrangement 1s <formed by a pivotable

bracket which has two clamping bodies which are each

seated on a flexurally rigid carrying arm. The two

clamping bodies, in the closed position of the clamping

jaws, are located in a latching depression formed on

the outside of the clamping jaws and subject the two

clamping jaws to a closing force. By virtue of the

closing arrangement being pivoted upward from the

closed position into a released position, the clamping

jaws are released and can pivot into the open position,

for example, by spring force. The clamps are intended

for retaining sheet-like articles, in particular

flexible sheet-like articles, such as printed products

with one or more sheets, and can be guided *for

transporting the articles along a transporting path. As

a2 result of the narrow construction of the clamp 1t 1s

L

suitable, in particular, for the buffer-storage of the

-

individually retained articles.

It is an obiject of the present invention to develop the

known clamp such that it can perform further functions.

A further object of the invention 1is to provide an

apparatus for traHSpdrting flexible, sheet-1l1ike

articles with two or more parts.




10

15

20

25

30

CA 02401826 2006-08-09

25561-215

A clamp which is intended for retaining an article

is assigned a holding-open element by means of which the

article retained by the clamp is held open. This makes 1t
possible for the article retained by the clamp to be
processed in different ways. For example, the held-open
article can be deposited in straddling fashilion on saddle-
like rests or it is possible for inserts, trade samples or

the like to be introduced into the held-open article.

In one broad aspect, there is provided apparatus
for transporting flexible, sheet-like articles with two or
more parts, having a plurality of clamps which are arranged
one behind the other, are moved along a movement path and
each have two interacting clamp elements which are movable

relative to one another from an open position into a closed

position, are intended for retaining an article and have a

holding-open element which is intended for engaging between

two parts of the article and, when the clamp elements are
located in the closed position, for keeping these parts

separate from one another in a region outside the clamp

elements, wherein devices for actuating the clamp elements
and the holding-open element, with the result that the clamp
elements are moved into the closed position when the
holding-open element is located between the two parts of the
article, and in that, when the clamp elements are located 1in
the closed position, the holding-open element 1s moved out
of a holding-open position into a spreading position 1n

ordexr to spread the two parts of the article further apart

from one another and thus to open the article further.

The present invention 1s explained in more detail
with reference to the exemplary embodiments i1llustrated in

the drawing, in which, purely schematically:
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Fig. 1 shows a perspective 1llustration of a clamp
according to the invention, having two clamp elements and a
holding-open element, prior to receiving a multi-part, open

sheet-1li1ke article, and also of a feed apparatus;

Fig. 2 shows, 1n the same i1llustration as fig. 1,

the clamp with the clamp elements located 1n the open

position as the holding-open element i1is moved into the

opened sheet-like article;

Fig. 3 shows, 1n the same 1llustration as figs 1
and 2, the clamp with clamp elements retaining the article
in the closed position and with the holding-open element

arranged between two parts of the article;

Fig. 4 shows, 1n the same i1llustration as figs 1

CO
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3, the clamp with the clamp elements
retaining the article and with the holding-
open element rotated through approximately
90° into a spreading position in order for

the retained article to be opened further;

shows a view of a plurality of clamps, each

retaining a sheet-like article, with a

holding-open element between in each case two
parts of the relevant article, the clamps
being located in a buffer-storage section of

a transporting apparatus;

shows, 1n the same illustration as fig. 5,
two article-retaining clamps with holding-
open element rotated 1into the spreading

position;

shows a view of a further embodiment of a
clamp with holding-open element in the open

position of the clamp elements;

shows, 1in the same illustration as fig. 7,
the clamp shown in fig. 7, but this time with

the clamp elements in the closed position;

shows a third embodiment of the clamp with a
holding-open element and <clamp elements

located 1n the open position;

shows, 1n the same illustration as fig. 9,
the clamp shown in fig. 9, but this time with

the clamp elements moved into the <closed

position;

shows the clamp shown in figs 9 and 10 with a
control arrangement for actuating the clamp

elements and the holding-open element;
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Fig. 12 shows a side view, partly in section, of the

clamp and control arrangement according to
fig. 11; and

Fig. 13 shows a perspective 1llustration of a
plurality of clamps with a holding-open
element which also serves for opening the

articles retained.

The apparatus shown in figs 1 to 4 has a plurality of
clamps 12 which are arranged one behind the other and
are driven 1in circulation along a movement path 10,
only one of the clamps 12 being shown in each of these
figures. The <clamp 12 has two interacting clamp
elements 14 which can be pivoted about an axis 16 and
can be transferred by means of a control arrangement 17
from an open position 18, 1n which the two c‘lamp
elements 14 are a'rranged in a V-shaped manner relative
to one another (see figs 1 and 2), into a closed
position 18" (figs 3 and 4), 1in which the clamp
elements 14 are intended for retaining an article 70
arranged between them. The article 1s a folded printed
product but may also be constituted by other types of
flexible sheet-like articles with two or more parts.
Within the context of the present invention, a folded

sheet has two parts which are connected to one another
at the fold.

The clamp 12 also has a holding-open element 20, which
1s of tongue-like design and can be rotated about its
longitudinal axis 22 which runs at ;:ight angles to the
axis 16 and 1s located in a clamp plane 24 defined by
the clamp elements 14 located in the closed position
18’. As seen 1in the direction of the longitudinal axis
22, the free end 26 of the holding-open element 20 1is
located approximately at the free end of the clamp
elements 14 moved 1into the closed position 18’. The
tongue-like holding-open element 20 is arranged at the

end of a shank 28 which 1is arranged coaxially with
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respect to the longitudinal axis 22, engages through a
bearing body 30 and is mounted on the latter such that
it can be rotated about the longitudinal axis 22.
Seated on the shank 28 on the opposite side to the
holding-open element 20, 1n respect of the bearing body
30, 1s a control lever 32, at the free end of which a
control roller 34 1s mounted 1n a freely rotatable
manner. This 1s intended for 1interacting with a control
element 36, 1llustrated by an arrow in figure 4, for
example a stationary control guilide element, 1in order to
rotate the holding-open element 20. In figs 1 to 3, the
tongue-like holding-open element 1s located 1in the
holding-open position 38, 1n which the longer extent of
the cross section runs 1n or parallel to the clamp
plane 24. Flg. 4 shows the holding-open element 20 1in
the spreading position 38/, 1n which the abovementioned

extent runs at least more or 1less at right angles to

the clamp plane 24.

The bearing body 30 1s fastened on the end side of a
gulide body 40 which, for its part, 1s fastened, on the
side remote from the bearing body 30, on a slide 42.

The two clamp elements 14 are arranged on the guide

body 40. In the present case, the two clamp elements 14
are produced from a common, single-piece bent spring-
steel sheet which, in the region of the bend - i.e. in
the region of connection between the two more or less

planar legs - 1s fastened on the guide body 40. The two

-~ legs of the steel sheet are recessed from the free end,

with the result that each leg has two fingers 44, which

together form a clamp element 14. Arfanged on the outer

side of each clamp element 14 1is a circle-arc-shaped

clamping body 46 which runs parallel to the axis 16 and
is fastened on two flexurally rigid guide rods 48. The
latter run parallel to the longitudinal axis 22, engage
through the guide body 40 and are mounted on the latter
such that they can be displaced in the 1longitudinal
direction. On that side of the guide body 40 which is

directed away from the clamping bodies 46, a
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compression spring 50 engages around each guide rod 48
and is supported, on the one hand, on the guide body 40
and, on the other hand, on an actuating plate 52 common
to all the guide rods 48 .

In the open position 18 of the clamp elements 14, the
clamping bodies 46 are retained in abutment against the ‘
guide body 40 by the compression springs >50. By means
of a control element 54, for example a guide element, a
cylinder/piston subassembly or the 1like, the clamping
bodies 46 can be moved in the direction of the guide
rods 48, away from the guide body 40, in the direction
of the free end of the clamp elements 14. In this case,
the clamping bodies 46 slide along the outer side of
the clamp elements 14 and pivot the latter 1into the
closed position 18’. At a distance from the guide body
40, the clamp elements 14 have latching depressions 56,
in which the clamping bodies 46 end up when the clamp
12 is closed and, as a result of the reaction force of
the clamp elements 14 to which they are subjected, are
retained in a stable manner there such that, when the
actuating plate 52 is released by the control element '
54, they are retained counter to the force of the

compression springs 50 (fig. 4).

In order to transfer the clamp elements 14 from the
closed position 18’ back into the open position 18, the
actuating plate 52 1is pulled back, by means of a
further control element, counter to the arrow direction
shown in fig. 1, with the result that the clamping
bodies 46 move out of the latching‘ depression 56 and
are then brought into abutment against the guide body
40 by the force of the compression springs 50. The
clamping bodies 46 then release the clamp elements 14,
which as a result of the inherent resilience,
corresponding to the position of the clamping bodies
46, move into the open position 18. Of course, it 1is '
conceivable for the clamp elements 14 to be mounted 1in

a rotatable manner on a pin and to be prestressed 1into
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the open position by means of a spring.

The slide 42 is mounted on two guide rails 58 which run
parallel to the longitudinal axis 22 and the guide rods
48 and are fastened on a carrier plate 58’ arranged on

a carrier ©60. The carrier 60 can be fastened, for

example, on a carrier wheel, on a pulling element or on

a slide or carriage which is guided in rails.

The clamp shown 1in figs 1 to 4 also has a feed
apparatus 62, the movement path 10 of the clamp 12
running past the downstream end 64 of the latter, as
seen 1n the feed direction Z, at right angles to the
feed direction Z. The feed apparatus 62 has a

supporting plate 66, which 1is slightly inclined from

‘the vertical, and a base element 68. Flexible, sheet-

like articles 70, in the present case folded printed
products wilth a number of pages, are conveyed in
lmbricated formation S in abutment against the
supporting plate 66, the article 70 which is in front
in each case resting on the following one. A conveying
belt 72, which is indicated by chain-dotted lines and
driven 1n circulation in the feed direction 2,
transports the 1imbricated formation S in the feed
direction Z toward the downstream end 64 of the
supporting plate 66. The latter has a cutout which runs
from said end 64 and allows the clamp 12 to have access
to the respectively foremost article 70 of the

imbricated formation S.

Fastened on the base element 68, at a spacing from the
Supporting plate 66, is a guide strip 74, which runs in
feed direction Z and, together with the supporting

plate 66, forms a guide groove for the fold edge 76 of
the articles 70. '

As can be gathered from figs 1 to 3 in particular, the
articles 70 are folded eccentrically, with the result
that the part 78 of the articles 70, said part being
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directed toward the supporting plate 66, has a soO-
called overfold 80 projecting 1in relation to the other
part 787.

Located at the end 64 of the supporting plate 66 1s an
opening apparatus 82, which is intended for lifting off
the part 78’ from the part 78 of the respective article
70 at the leading edge 84 of the latter, as seen 1in the
feed direction 2Z. For this purpose, the opening
apparatus 82 has a stop 86 and a restraining bar 88,
which projects from the stop contrary to the feed
direction Z. This restraining bar is curved in 1ts free
end region and, together with the supporting plate 66,

forms a narrowing gquide nip for the overfold 80.

The embodiment of the clamp according to the invention
which is shown in figs 1 to 4 functions as follows. 1In
fig. 1, a clamp 12 is located in the receiving position
at the downstream end 64 of the feed apparatus 62. The
clamp elements 14 are located in the open position 18
and the holding-open element 20 1is 1located 1in the
holding-open position 38. The slide 42 with the clamp
12 fastened thereon is located at that end of the guide
rails 58 which is remote from the feed apparatus ©02.
The overfold 80 of the part 78 of the article 70, said
part being directed toward the supporting plate 66, 1s
introduced between the supporting plate 66 and the
restraining bar 88 and the leading edge 84 of said part
78 butts against the stop 86. As a result of the
articles 70 being conveyed further in the feed ,
direction Z, the leading edge 84‘ and an adjoining
region of the part 78 are bent out away from the

supporting plate 66, as a result of which the other
part 78’ lifts off from the part /3.

As a result, as 1is shown in fig. 2, the clamp 12
together with the holding-open element 20 1is then
moved, by means of the control element 54, along the

guide rails 58 in the direction of the feed apparatus
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62, as a result of which, on the one hand, the clamp
elements 14 clasp the relevant article 70 from the
leading edge 84 and, on the other hand, the holding-
open element 20 is inserted between the parts 78, 78’
of the article 70, said parts having been lifted off
from one another. This movement takes place counter to

the feed direction Z until the slide 42 comes into

abutment against the corresponding carrier plate 587,

on which the guide rails 58 are fastened.

When the actuating plate 52 is moved further by means
oL the control element 54, as fig. 3 shows, the clamp
elements 14 are then transferred into the closed
position 18’, as a result of which they grip the
article 70. In this case, on that side of the clamp
elements 14 which is directed away from the fold edge
16 - outside the region of action of said clamp
elements - the two parts 78 and 78’ of the article 70
are held open by means of the holding-open element 20

engaging therebetween.

As the clamp 12 moves away from the feed apparatus 62
along the movement path 10, on the one hand the
overfold 80 is pulled out from under the region between
the restraining bar 88 and the supporting plate 66 and,
on the other hand, by virtue of the holding-open
element 20 being rotated about its longitudinal axis 22
by means of the control element 36, the two parts 78,
/18" of the article 70 are spread further apart from one
another'and the article 70 is thus opened further.

The clamp 12, together with the holding-open element
20, can be driven continuously along the movement path
10. In this case, the movement of the clamps 12 and of
said articles 70 are coordinated with one another such

that each clamp 12 grips an article 70 and transports
1t further.

Fig. 5 shows three clamps 12, with associated holding-
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open element 20, which are located in a buffer-—storage'
section 90 of a transporting apparatus. This buffer-
storage section 90 1is arranged in a portion of the
movement path 10 which 1is arranged downstream of the
feed apparatus 62. Each of these clamps 12 retains an
article 70 between 1its parts 78, 78’, in which the
holding-open element 20, located in holding-open
position 38, engages. In this case, the rotation of the
holding-open element 20 into the spreading position 38’
which has been explained in conjunction with fig. 4 has
not yet taken place, with the result that the clamps
12, together with the articles 70, require a minimal
amount of space and may be arranged such that they butt

against one another in the buffer-storage section 90.

The clamps 12 can be moved out of the buffer-storage
section 90 with the spacing between them being
increased in the process, which allows the holding-open
element 20 to be rotated into the spreading position

38" and allows the articles 70 to be opened further as

a result, as fig. 6 shows.

Figs 7 and 8 show a further embodiment of a clamp 12
with an associated holding-open element 20 according to
the present invention. The clamp elements 14 are of
bpar-like design and run parallel to one another. The
holding-open element 20 is formed by two holding-open
bars 20’ which run parallel to the clamp elements 14.

In each case one clamp element 14 and one holding-open

- bar 20" are fastened at the two ends of a lever 92, the

two levers Dbeing mounted in an axis-parallel manner
such that they can be rotated freely on a carrying
element (not shown). Each of these levers 92 1is
connected to a gearwheel 94, these gearwheels meshing
with one another in order for the levers 92 to be
rotated 1in opposite directions. In the rest position
96, the two holding-open bars 20’ butt against one
another and the clamp elements 14 are located in an

open position 18, in which they are spaced apart from
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one another.

Fig. 7 also shows an article 70 which has been opened
by means of an opening apparatus 82, in which case, by
virtue of the clamps 12 being displaced relative to the
article 70, the two holding-open bars 20’ are arranged
petween the two parts 78, 78’ of the article 70 and the
two clamp elements 14 are arranged outside the same. By
virtue of the two levers 92 being rotated in opposite
directions, the clamp elements 14 are moved toward one
another 1into the closed position 18’, in which case
they clamp the article 70 firmly between them, see fig.
8. At the same time as the clamp elements 14 are moved
toward one another, the holding-open bars 20’ are moved
out of the rest position 96 into a spreading. position
38", as a result of which the two parts 78, 78’ are
moved further apart from one another and the article 70
is thus opened further. The gearwheels 94 may be

rotated by means of generally known control means.

Figs 9 and 10 show an embodiment of the clamp 12
according to the invention, with associated holding-
open element 20, which is very similar to figs 7 and 8.
It 1s also the case with this embodiment that in each
case one holding-open bar 20’ and one clamp element 14
of bar-like design are fastened on the two levers 92,
which are mounted in an axis-parallel manner. The
levers 92 are connected in a rotationally fixed manner
to a gearwheel 94 in each case, the gearwheels 94 then
meshing with a rack 98 arranged between them. By virtue
of the rack 98 moving in a trans‘latory manner, the
clamp elements 14 are moved from the open position 18
into the closed position 18’ and, to the same extent in
the opposite direction, the holding-open bars 20’ are
moved from the rest position 96 into the spreading
position 38’, and vice versa. This embodiment allows
the clamp 12 and the holding-open element 20 to be
actuated by means of stationary guide elements, the

clamp 12 being moved along these guide elements, as
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will be explained with reference to figs 11 and 12.

Figs 11 and 12 show a slide 42, on which a bearing body
30 1s integrally formed. Two axis-parallel shafts 100
engage through the latter and have seated on them in a
rotationally fixed manner, on the one hand, in each
case one gearwheel 94 and, on the other hand, in each
case one lever 92 with the clamp elements 14 and
holding-open bars 20’. The double rack 98 is guided
such that 1t can be moved in a translatory manner, on
the one hand, in a guide through-passage 102 and, on
the other hand, in a further guide through-passage 102"
by way of its shank-like extension 104. A compression
spring 106 engages around the extension 104 and 1is
supported, on the one hand, on the rack 98 and, on the
octher hand, on the bearing body 30. From the end
opposite the extension 104, the rack has a blind hole
in which a carrier shank 108 is guided in a
displaceable manner, a control roller 110 being mounted
in a freely rotatable manner at the free end of said
carrier shank. A further compression spring 106’ acts
petween the rack 98 and the carrier shank 108. In each
case, the force of the further compression spring 106’
1s greater than the force of the compression spring
106. The latter is intended for moving the clamp
elements 14 from the closed position 18’ into the open
position 18, while the further compression spring 106’
serves for allowing for the thickness of different
articles 70 as the control roller 110 interacts with a

control guide element 112 - in the closed poSition 187

of the clamp elements 14.

The slide 42 is mounted on a cross-sectionally C-shaped
carrier 60 such that it can be displaced in the
longitudinal direction of the clamp elements 14 and
holding-open bars 20’. The carrier 60 is fastened on a
carrier wheel 114 which is driven in rotation about its
axlis. A plurality of uniformly distributed carriers 60

each with a clamp 12 may be arranged on the carrier
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wheel.

Mounted on the slide 42 1s a further control roller
110’, which interacts with a stationary displacement
gulide element 112’. By means of the displacement guide
element 112’, the clamp 1s moved 1n relation to the

carrier 60 1n a manner analogous to that explained with

reference to figs 1 to 4.

The apparatus according to figs 11 and 12 functions as
follows. The clamp 12 1s driven continuously 1n the
arrow direction along the circular movement path 10. At
the feed apparatus (see figs 1 to 4), the clamp 12 1is
moved 1n the direction of the feed apparatus by means
of the displacement guide element 112’ in order to
grasp an article 70 by way of clamp elements 14 located
in the open position 18. In this case, as 1is indicated
by chain-dotted 1lines in fig. 12, the control roller
110 ends up in the 1initial region of the control guide
element 112 and then comes into abutment against the
same as the carrilier wheel 114 rotates further. The
control guide element 112 then causes the rack 98 to
move upward counter to the force of the compression
spring 106, as a result of which the clamp elements 14
are moved 1into the closed position 18’ and the holding-
open bars 20’ are moved 1into the spreading position
38" . For transporting the gripped articles 70 along the
movement path 10, the clamp 12 is kept in the closed
position by means of the control guide element 112
serving as a closing guide element. For discharging the
articles 70, the guide element 112’ follows a course in
which it moves away from the movement path 10, as a
result of which the clamp 12 can be opened by means of
the compression spring 1l0oe.

Fig. 13 shows a perspective illustration, obliquely
from above, of the feed apparatus 62, with articles 70
conveyed 1in 1mbricated formation S 1in the feed

direction Z, which 1s shown in figs 1 to 4. In this
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example, the feed apparatus 62 does not have any
opening apparatus 82. Of four clamps 12 arranged one
behind the other along the movement path 10, only the
clamp elements 14 are indicated. Bach clamp 12 1is
assigned a holding-open element 20 which is intended
for inserting, with its tip in front, between parts 78,
/8" of the article 70 and then holding these open and
separate from one another. In the example shown, for
this purpose, the holding-open element 20 moves in the
clamp plane 24 at right angles to the longitudinal
direction of the clamp elements 14. The operations of
inserting the holding-open element 20 and opening the
article 70 may be assisted by a jet of air directed

onto the relevant article 70.

In the case of the clamp 12 which is shown on the far
left in fig. 13, the clamp elements 14 are located in
the open position 18 and the clamp 12 is moved counter
to the feed direction Z, this being indicated by the
arrow o4, the articles 70 being transported in the feed
direction Z at the same time. The clamp elements 14 are
then transferred into the closed position 18’, as is
indicated with reference to the clamp elements 14 of
the adjacent clamp 12 and the relevant arrows. The
associated holding-open element 20 is then moved in the
arrow direction toward the edge located opposite the
fold edge 76, the so-called bloom, whereupon the
holding-open element 20 is 1inserted between two
adjacent parts 78, 78’ of the relevant article 70, as
1s shown with reference to the third clamp 12 from the
left. By virtue of the holdincj—-Open element 20
penetrating further into the article 70 and, 1if
appropriate, of the holding-open element 20 rotating,
the parts 78, 78’ are spread further apart from one
another. In this case, the holding-open element 20 is
suitable for opening articles, in particular printed

products, with or without an overfold.

The embodiment shown in fig. 13 is suitable, in
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particular, when the articles 70 need not necessarily
be opened 1in the center. This is the case, for example,
if an 1nsert or a trade sample does not have to be
introduced into the opened article 70 at a specific
page. The articles can be opened downstream of the feed

apparatus 62 at any desired point in time.

Also sultable as opening apparatus 82 for the articles
710 which are to be fed are apparatuses such as those
disclosed, for example, in EP-A-0 574 741 ;
US-A-5,441,245; EP-A-0 577 904; US-A-5,443,250;
CH-A-641 113; CH-A-644 815 and US-A-4,420,140.

The clamp 12 may also be designed such that the clamp
elements 14, 1nstead of being moved in rotation, can be
moved 1n a translatory manner toward one another and
away from one another. It is also conceivable for the
holding-open element 20 to be arranged such that it can
be pivoted about an axis at right angles to its
longitudinal direction. It is, of course, possible for
the feed apparatus to be designed differently 1in a

generally known manner.

It 1s conceivable for the movement path of the clamps
12 to run past the downstream end 64 of the feed
apparatus 62, seen in the feed direction 7, obliquely,
rather than at right angles, in relation to the feed

direction 2.
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CLAIMS:

1. Apparatus for transporting flexible, sheet-like

—~
p—

articles with two or more parts, having a plurality of

clamps which are arranged one behind the other, are moved

along a movement path and each have two interacting clamp

elements which are movable relative to one another from an
open position into a closed position, are 1ntended for

retaining an article and have a holding-open element which

is intended for engaging between two parts of the article
and, when the clamp elements are located in the closed

position, for keeping these parts separate from one another

in a region outside the clamp elements, wherein devices for
actuating the clamp elements and the holding-open element,

with the result that the clamp elements are moved i1nto the

closed position when the holding-open element 1s located
between the two parts of the article, and in that, when the
clamp elements are located 1n the closed position, the

gu—

holding-open element 1s moved out of a holding-open position

into a spreading position in order to spread the two parts
of the article further apart from one another and thus to

open the article further.

2 . Apparatus according to Claim 1, wherein a buffer-

storage section 1s arranged 1n a portion of the movement

pre—

path and the holding-open elements of the clamps which are

located in the buffer-storage section, and retain an

article, are located in the holding-open position.

3. Apparatus according to Claim 1 or 2, whereiln the
clamp elements and the holding-open element of each clamp
are arranged on a common carrying element which is driven 1in

circulation along a movement path.

4, Apparatus according to any one of Claims 1 to 3,

wherein the holding-open element 1s elongated and 1s mounted
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such that 1t is rotatable about its longitudinal axis, which

1s located at least more or less in a clamp plane defined by

the clamp elements 1n the closed position.

5. Apparatus according to Claim 4, wherein the clamp

elements are pivotable about an axis which runs at least

more or less at right angles to the longitudinal axis of the

holding-open element.

6. Apparatus according to any one of Claims 1 to 5,

wherein articles which have a fold are retained by the

clamps at an edge adjoining the fold.

FETHERSTONHAUGH & CO.

OTTAWA, CANADA

PATENT AGENTS
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