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(57)  Universal riveting unit (1) comprising vibration
hoppers (2) for guide pins (14), where hoppers (2) are
mounted on a supporting structure (3) which is arranged
on a support arm (4) and supported on supporting legs
(7), whereas the unit further comprises amechanical slid-
ing (5) with slip rails (11) and a riveting device (31) com-
prising a riveting head (10) with a riveting tool (8), where
a tool plate (15) is arranged in the riveting device (31),
in its opening a support (16) of a revolver (24) with a
rotating central cylinder (17) is arranged, in relation to
which columns (18) of the revolver (24) are provided,
whereas on their upper surfaces riveting beds (20) are
provided, whereas the revolver (24) is made as a rota-
tional and extensible component driven by a revolver
drive (25) for linear movement in the axis of the rotating
central cylinder (17) and at the same time for the rota-
tional movement about this axis, wherein the riveting de-
vice (31) is further provided with a loading manipulator
(23) with a grab (22) and a riveting device drive (21),
whereas on a supporting base plate (6) on the riveting
device (31) fixed side plates (13) with guide grooves (28)
are arranged in which pins (32) of tilting side plates (12)
are housed, on which both the revolver (24), the loading
manipulator (23) and the riveting head (10) with a riveting
tool (8) for their simultaneous tilting and achievement of
the desired angle of the guide pin (14) application with
respect to a slat (9).
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Description

Technical background

[0001] The invention relates to an universal riveting
unitfor installation of guide pins on slats of outdoor blinds.

State of the Art

[0002] In the manufacturing of slats of outdoor blinds,
a device is known that allows automatic application of
guide pins to a blind’s slat. The guide pin is a metal or
plastic component used to fix the slat in the guide rail
mounted on the window lining. The most commonly used
manner of connection of the guide pin with aslatis riveting
for metal guide pins, and ultrasonic welding for plastic
guide pins. In the case of a metal guide pin, the pin is
conveyed from a hopper to a bed which ensures its fixed
position. The most commonly used combination for con-
veying a pin into a bed is a combination of vibration hop-
per and mechanical sliding. In the second step of the
production, to the guide pin thus prepared a slat is
brought. Positioning device or the rolling mill line itself
ensures precise positioning. Thereafter, the slat is cou-
pled with the guide pin, in the case of mechanical riveting
by the movement of the bed at the axis angle of riveting
and the counter-pressure of the riveting matrix. In case
of ultrasonic welding, the mechanical principle is the
same, only the riveting matrix is replaced by an ultrasonic
sonotrode.

[0003] Technical devices based on this principle are
known but they have substantial technical constraints
when there is a requirement to apply various types of
guide pins on one device. In addition, if there is a require-
ment to apply various types of pins to various types of
slats, automation becomes difficult to implement. So far,
this problem has been solved in that way that for each
combination of guide pin/slat, a special device has to be
prepared and those devices are then arranged in series
along the axis of the slat movement.

[0004] Theoretically, in case of three types of guide
pins in an left/right arrangement for two types of slats
mutually attached on one production line, with existing
technical solution, it would be necessary to arrange 12
separate tools and 6 positioning devices. In practice, in-
stead of automation of the production of all combinations
only one guide pin for each type of slat would be chosen.
Even after this compromise, the device would still con-
sists of four separate tools. The main disadvantage of
the existing solution is the high demands on space in the
installation of fully automated production lines and me-
chanical complexity.

[0005] Theaimofthisinventionistointroduce ariveting
unit for automatic riveting or welding of guide pins, which
would be usable for more combination of the type of slats
and guide pins. Atthe same time, the speed of production
of the slats must not be limited. The device should be
versatile, therefore usable for both riveting and ultrasonic

10

15

20

25

30

35

40

45

50

55

welding. Further requirements are easy adjustment and
installation.

Summary of the invention

[0006] The above mentioned deficiencies are eliminat-
ed by the universal riveting unit according to the inven-
tion, which is characterised by the fact that a tool plate
is arranged in the riveting device, in its opening a support
of a revolver with a rotating central cylinder is arranged,
in relation to which columns of the revolver are provided,
whereas on their upper surfaces riveting beds are pro-
vided, whereas the revolver is made as a rotational and
extensible component driven by a revolver drive for linear
movement in the axis of the rotating central cylinder and
at the same time for the rotational movement about this
axis, wherein the riveting device is further provided with
a loading manipulator with a grab and a riveting device
drive, whereas on a supporting base plate on the riveting
device fixed side plates with guide grooves are arranged
in which pins of tilting side plates are housed, on which
both the revolver, the loading manipulator and the riveting
head with a riveting tool for their simultaneous tilting and
achievement of the desired angle of the guide pin appli-
cation with respect to a slat.

[0007] In a preferred embodiment, the columns are
four and are evenly distributed around the periphery of
the rotating central cylinder.

[0008] In another preferred embodiment is the me-
chanical sliding also provided with a lower slip rail below
the upper slip rail.

[0009] In another preferred embodiment is the riveting
tool designed as an ultrasonic sonotrode for ultrasonic
welding of the plastic guide pin to the slat.

Brief description of drawings

[0010] The invention will be further described using
drawings, where Fig.1 represents an overall view of the
universal riveting unit according to the invention, Fig. 2
is an isometric view of the guide pin for slats, Fig. 3 illus-
trates two different types of slats on which guide pins,
such as those of Fig. 2, are mounted, Fig. 4 is a detail of
the load manipulator assembly in combination with a re-
volver, where also a slat is indicated, Fig. 5 represents
a detail of the arrangement of the sliding rails leading to
the revolver and Fig. 6 shows a detailed side view of the
riveting device of Fig. 1.

Preferred embodiments of the invention

[0011] InFig.1an universalriveting unit 1 and vibration
hoppers 2 are shown. In vibration hoppers 2 of the uni-
versal riveting unit 1, guide pins 14 are stored to be ap-
plied on slats 9. In Fig. 2, a sample guide pin 14 with a
guide pin cap 19’ and two cylindrical protrusions 19 which
engage in the slat opening 33 of the slat 9 is shown. The
guide pin cap 19’ can be made in various embodiments.
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The vibration hoppers 2 are mounted on a supporting
structure 3 which is arranged on a support arm 4 and
supported on supporting legs 7. This supporting arms 4
are disposed on the supporting base plate 6. In order to
bring the guide pin 14 from the vibration hopper 2 to the
loading position, a mechanical sliding 5 with slip rails 11,
11’, on which guide pin 14 is guided, is used. Fig. 1 shows
the slip rails 11, 11’ which are arranged below each other
and attached to the supporting base plate 6 through the
holder 30. This part of the riveting unit 1 is substantially
of the standard type, except the lower slip rail 11°.
[0012] The invention relates to a novel arrangement of
the riveting device 31. Figure 4 shows in detail a tool
plate 15 which is arranged in the riveting device 31. Fig.
6 is an overall side view of the riveting device 31 which
includes a riveting head 10 with a riveting tool 8. Fixed
side plates 13 with guide grooves 28 are provided on the
supporting base plate 6, in which pins 32 of the tiltable
side plates 12 are disposed. The tiltable side plates 12
are movable relative to the fixed side plates 13. On the
tiltable side plates 12 on the crossbars both a revolver
24, a loading manipulator 23, as well as a riveting head
10 with a riveting tool 8 are arranged for their simultane-
ous tilting.

[0013] Due to this the required angle of the guide pin
14 application with respect to the slat 9 is achieved, and
cylindrical protrusions 19 of the guide pin 14 with a guide
pin cap 19’ have been riveted perpendicularly to the mid-
dle surface 26 of the slat 9.

[0014] Fig. 4 shows that a support 16 and a rotating
central cylinder 17 of the revolver 24 are arranged in the
plate opening 29 of the tool plate 15, with respectto which
a corresponding number of columns 24 of the revolver
24 bearing the corresponding number of riveting beds 20
is radially arranged. In Fig 4., beds 20 can not be clearly
seen because the guide pins 14 are mounted thereon.
Due to the solution used, the guide pin 14 can be brought
to predetermined take away position 27 on each of slip
rails 11, 11’ (Fig. 5 and 6). Each position has a unique
dimension for a particular guide pin 14. From the take
away position 27, the guide pin 14 is removed by a grab
22 of the loading manipulator 23 driven by the riveting
device drive 21 and is laid down on one of the defined
riveting beds 20. The revolver 24 is a rotational and ex-
tensible component 25 driven by a drive. This revolver
24 has the rotating central cylinder 17 which allows pre-
cise linear movement in a vertical axis and a rotational
movement about that axis. By combining the rotary and
linear movement, accurate position of the pre-defined
bed 20 on the revolver 24 to the charging position i.e.,
where the riveting tool 8 will move against it, can be
achieved. Another advantage is, that this operation can
take place atatime when the slat 9 passes intoits working
position and the total speed of the production process of
the outdoor blind is not affected. Fig. 4 shows an exem-
plary embodiment of the revolver 24 with four riveting
beds 20 in a star arrangement.

[0015] The solution according to the invention enables
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to insert any guide pin 14 into the beds 20, i.e. into the
working position, in a cycle meeting the requirements of
the production speed. In contrast to the known solution,
the area of the respective riveting portion of the machine
was reduced to a third. Thus, it is possible to apply two
types of guide pins 14 in the left/right arrangement, in
fact four different guide pins 14, to one type of the slat 9,
which would otherwise in practice mean to have four riv-
eting heads at disposal.

[0016] Fig. 3 illustrates an example of two different
types A and B of slats 9, where the arrow indicates the
middle surface 26 determined to be fitted with guide pins
14 along their edges. The problem of applying guide pins
14 to various types of slats 9 is mainly due to the different
angles of the middle surface 26 on the slat 9 to which the
guide pin 14 has to be applied at the same angle. This
problem s solved by possibility of tilting the entire riveting
head 10 with the riveting tool 8 about the axis of the slat
9 by a defined angle with respect to the horizontal plane.
[0017] In the riveting unit 1 with two slip rails 11, 117 it
is possible to rivet in two positions. According to the pro-
file of the slat 9, the riveting unit 1 is tilted to the desired
position so that the end of the slip rails 11, 11’ is always
substantially in line with the upper surface of the revolver
24,

[0018] By combining the revolver 24 with the loading
manipulator 23, the multi-riveting device 31 for the appli-
cation of various types of guide pins 14 is obtained for
various types of slats 9 of external blinds. This unique
technical solution reduces by 60% the demand for instal-
lation on automated production lines while improving all
the monitored features of the equipment. In addition,
greater reliability has been achieved in the entire appli-
cation of the guide pin 14. Mechanical simplification of
the entire unit 1 and simplification of the assembly and
adjustment has been achieved.

[0019] For example, when requesting three different
guide pins in left/right arrangements for two different
types of slats, the solution according to the invention can
theoretically replace twelve tools with one universal.

Claims

1. Avuniversalriveting unit (1) comprising vibration hop-
pers (2) for guide pins (14), where hoppers (2) are
mounted on a supporting structure (3) which is ar-
ranged on a support arm (4) and supported on sup-
porting legs (7), whereas the unit further comprises
a mechanical sliding (5) with slip rails (11) and a riv-
eting device (31) comprising a riveting head (10) with
ariveting tool (8), characterised by that a tool plate
(15) is arranged in the riveting device (31), in its
opening a support (16) of a revolver (24) with a ro-
tating central cylinder (17) is arranged, in relation to
which columns (18) of the revolver (24) are provided,
whereas on their upper surfaces riveting beds (20)
are provided, whereas the revolver (24) is made as
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a rotational and extensible component driven by a
revolver drive (25) for linear movement in the axis of
the rotating central cylinder (17) and at the same
time for the rotational movement about this axis,
wherein the riveting device (31) is further provided %
with a loading manipulator (23) with a grab (22) and
ariveting device drive (21), whereas on a supporting
base plate (6) on the riveting device (31) fixed side
plates (13) with guide grooves (28) are arranged in
which pins (32) of tilting side plates (12) are housed, 10
on which both the revolver (24), the loading manip-
ulator (23) and the riveting head (10) with a riveting
tool (8) for their simultaneous tilting and achievement
of the desired angle of the guide pin (14) application
with respect to a slat (9). 15

Universal riveting unit according to claim 1, charac-
terised in that the columns (18) are four and are
evenly distributed around the periphery of the rotat-
ing central cylinder (17). 20

Universal riveting unit according to claim 1, charac-
terised in that the mechanical sliding (5) is also pro-
vided with a lower slip rail (11’) below the upper slip
rail (11). 25
Universal riveting unit according to claim 1, charac-
terised in that the riveting tool (8) is designed as an

ultrasonic sonotrode for ultrasonic welding of the
plastic guide pin to the slat. 30
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