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INSTALLATION FOR MACHINING AND/OR ASSEMBLING COMPONENTS

The invention relates to an installation with several work stations for processing
and/or assembly of componehts, with workpiece carriers provided with receivers for holding
components, and connected with the latter a chain conveyor serving as drive device, and com-
prising a guidance device with guide tracks with guide rails for vertical guidance of the chain
conveyor, which are arranged on identical housing parts extending parallel to the upper side of
the housing parts, the length of which is preferably the same than the length of the guide track,
wherein the housing parts of the installation are connected with one another and with a deflect-
ing unit for the chain conveyor by means of guidance and/or coupling devices to a housing unit,
which by means of support devices is supported on a bearing surface.

A housing component system for continuous belts or other transport devices are al-

- ready known from US-A 3 605 994 whereby the revolving transport device is guided by guide

rails for vertical guidance running in the longitudinal side regions of said device. These rails.

_for vertical guidance are supported by guide tracks which are composed of several housing

parts of the same type whereby these housing parts are connected with one another and with a
deflecting unit for the revolving transport device by means of guidance and/or coupling devices
to a housing unit. The housing unit by means of support devices is supported on a bearing sur-
face. Provision is made in an embodiment of this known installation that the revolving
transport device is formed by plate elements which are arranged in tandem and connected to
one another by swivel pins. In their entire longitudinal course the plate-shaped transport devices
lie on lateral vertical guidance. Thereby, accurate positioning of the plate-shaped transport de-
vices in different longitudinal regions of the guide track which is composed of the housing
parts, cannot be ensured. '

In installations of this type, a basic distinction can be made between so-called
loosely concatenated and rigidly concatenated installations. In loosely concatenated installa-
tions the workpiece carriers are moved along the installation completely independently of one
another, and in the event that a device in a single workstation breaks down, for a specific period
of time this has virtually no effect on the activity of the other workstations. Ini rigidly concate-~
nated installations, the workpiece carriers are interconnected in their movement so that, if faults
arise in the vicinity of one workstation, all the workpiece carriers and all the workstations are
blocked. Each of the two types of installation has its own range of application, tthe rigidly con-
catenated installations being used where only a few workstations are connected to each other
since the total utilisation rate is a product of the utilisation rates of the individual workstations.
The loosely concatenated installations are generally used to concatenate a plurality of worksta-
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tions, e.g. up to 40 or more, since in this case the utilisation rate is then a value compounded
from the individual occurrences of faults rather than the product of the utilisation rates in the
individual stations.

Many different installations with loose concatenation are already known - e.g. from
DE-A- 35 02 868, DE-A-35 02 820, DE-A- 34 11 452, DE-A 33 04 091, DE-A-27 56 422 of
the same applicant - which have proved successful in practice for concatenating a plurality of
workstations. The workpiece carriers are in each case conveyed along lateral and vertical
guideways independently of one another, whereby an appropriate use of conveying rollers
pressed against the side surfaces of the workpiece carriers ensures lateral and vertical guidance
of the workpiece carriers without any play. Thus, accurate positioning of the workpiece carri-
ers is achieved throughout the entire course of such an installation in cooperation with the drive
means.

Rigidly concatenated installations are also known - from DE-A- 26 40 593 - in-
which the individual workpiece carriers are connected by chain conveyors. Up till now, it has
been difficult to series-produce such installations or to make them adaptable to varying require-
ments with a varying number of workstations. It was moreover difficult to install the chain on
the assembly or processing devices disposed in the workstations. The further known rigidly
concatenated installations for processing and assemblihg components are formed by rotary ta-
bles which may possibly also be concatenated by way of additional conveying devices - e.g.
according to DE-A- 31 34 195. Such rigidly concatenated installations, which may be formed
by rotary tables, cannot subsequently be extended by extra workstations and take up a great
deal of room, especially when a plurality of workstations are arranged in tandem. Furthermore,
access, assembly and maintenance are made very difficult by the compact arrangement of the
assembly and handling devices or processing devices disposed inside the rotary table.

The aim of the present invention is to provide an installation for processing and/or
assembling components which ensures precision guidance of the workpiece carriers in such a
rigidly concatenated installation.

" The aim of the invention is achieved in that the workpiece carriers which are
formed by the chain links of the chain conveyor are vertically supported and guided by track
rollers moving in a seesaw manner on the guide rails and these workpiece carriers are laterally
guided without play along a lateral guide track running parallel to the guide track arranged on
the upper side of the housing part, which is associated with the longitudinal side of the chain
conveyor, and which is also associated with a pressure drive on the opposite longitudinal side in
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order to exert a pressure force in the direction of the lateral guide track. This makes it possible
to achieve exact and precise gnidance of the workpiece carriers in the individual work areas
independently of any sagging or swinging of the chain conveyor. By using individual guide
rails, lateral guide track and pressure drive high precision guidance can be achieved independ-
ently from the material of the housing part. Furthermore, the individual chain links are guided
and positioned exactly relative to the housing part completely independently of their articulated
connection with each other. Additional surprising advantages lie in the fact that the vibrations
of the chain during the forward movement of the workpiece carriers which are formed by the
chain links, from one workstation or respectively assembly station to another, can be reduced
considerably and hence the position of the components can be easily maintained on the
workpiece carrier.

It is, however, also possible for the housing part to be constructed as a single piece
and to be of a cantilever design and to carry two parallel-running guideways for a drawn and a
return lane of the chain of the chain conveyor.

According to another design variation, it is provided that the guideways are inter-
connected by way of end platés which carry the guidance and/or coupling devices, thereby
achieving a compact, torsion-proof component as a housing part which without additional
measures also has cantilever properties.

Furthermore, it is also possible for the lateral guideway to be formed by support

~ rollers which are arranged spaced apart from one another along the guideway and are supported

on axes extending approximately at right angles to the upper side of the housing parts, this al-
lowing the guidance precision to be maintained even over an extended operating period.

According to another variation, it is provided that the support rollers are disposed
on either side of the chain conveyor, thereby achieving central guidance of the chain links.++

According to another embodiment, it is provided that a table board for accommo-
dating handling and/or processing devices is supported so as to be movable relative to
the housing parts, thus achieving in a surprisingly simple manner the effect that, after tension-
ing of the chain conveyor, the assembly and/or processing devices disposed on the table boards
may be adjusted to the position of the workpiece carriers or chain links. Thus, the amount of
work required to align the assembly and/or processing devices in the individual workstations is
advantageously reduced and also, when regulating the tension of the chain, the amount of work
required and hence maintenance costs are also low.
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It is moreover also possible for a clearance to be disposed between the guideways
and the end plates, thereby achieving a profile-like construction for the housing part and hence

a high rigidity.

It is however also possible for the table board to be disposed in the clearance and
for one length of the table board to be smaller than a length of the clearance longitudinally of
the guideways, thereby allowing this clearance to be used preferentially for disposition of the

‘table board and advantageously a]lowmg support facilities for the table board to be disposed in

this clearance.

| However, it is also advantageous if support rails for the table board are disposed in
the clearance since all that is then necessary is an adjustment of the table board or the
workpiece carriers to position the hand]mg and/or processing dev10es relative to the chain con-
veyor.

According to another variation, it is provided that a re-routing disk for the chain
conveyor is disposed in the re-routing stations and a feed drive for the re-routing disk is associ- -
ated with at least one of two re-routing stations associated with the housing units, thiereby also
allowing the parts for re-routing of the chain conveyor to be manufactured in greater quantities
and in series production and to be interchangeable. Furthermore, only one design principle is
required for the driven and the following re- routing station.

It is also advantageous if the re-routing disk is connected to a damping and/or set-
ting device, e.g. a threaded spindle or a spring arrangement, extending longitudinally of the
chain conveyor since by these means the shocks occurring during start-up of the chain conveyor
are damped and it is possible to achieve continuous adjustment, as the chain conveyor becomes
worn at the hinged points, by maintaining a pre-defined tension.

It is also advantageous if a spring-locking device is associated with the damping de-
vice for the re-routing disk as this allows the tensioning of the chain and the dampmg of shocks
acting upon the chain to be advantageously combined.

It is however also possible for both re-routing disks to be coupled to a feed drive
and for a damping and/or setting device and a spring-locking device to be associated with each
of these feed drives since, when using two re-routing stations which are fitted with feed drives,
it is possible to feed the chain conveyor in alternate directions.
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According to another embodiment, it is provided that the vertical guideway in the
re-routing station extends from the housing part disposed directly upstream thereof as far as
over a drive shaft or the re-routing disk. As a result, the differing chain speeds and changes in
the length of the chain conveyor arising from the polygonal effect can be compensated.

It is further possible for a distance between the vertical guideway and the axis of
rotation or drive shaft in the region of the zenith of the re- routing disk to be greater than a
radius of a root circle of the re-routing disk and for this distance to decrease in a peripheral
direction of the re- routing disk to this radius. Owing to the design of the vertical guideway, the
chain links of the chain conveyor only mesh at the end of the vertical guideway in the region of
the root diameter of the re-routing disk, with the result that the chain links or workpiece carriers
can be conveyed horizontally and supported without play also in the region of the vertical
guideway of the housing part disposed directly upstream of the re-routing station.

. Tt is further advantageous if the vertical guideway in the re-routing station com-
prises a guide rail part which may be positioned by means of a longitudinal setting device, e.g.

* clamping blocks which are displaceable on a guide column, as this makes it possible continu-

ously to readjust the guidance of the chain links in this transition region between housing part
and re-routing station also during tensioning of the chain conveyor and in the event of changes
in length during operation. '

A construction is also advantageous wherein the vertical guideway in the re- rout-
ing station comprises two guide rail parts which are telescopically displaceable relative to one

~ another as this permits a jerk-free passage of the chain links in the adjustment region.

An embodiment is also advantageous wherein the chain conveyor is provided with
track rollers, which are associated with the guideways and are spaced apart from one another at
right angles to the chain longitudinal direction, and wherein one width of the guide rail parts is
smaller than a width of a track roller which meshes in the re-routing disk, with the result that

sliding friction is avoided both in the region of the guideway and in the region of the re-routing
disk.

It is however also possible for one length of a housing part to be a multiple of a
width thereof, thereby allowing access to the chain conveyor and requiring only a short stroke
for handling devices used, for example, to supply parts from the supply devices to the
workpiece carriers. : :
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It is further possible for one length of a housing part to correspond roﬂghly toa
length of three chain links, thereby also allowing a plurality of workstations to be disposed in
tandem over the length of a housing part.

According to another variation, it is provided that the support device is formed by
L-shaped supports which are disposed at side surfaces of the housing parts or re-routing station
and have two legs of unequal length, of which the shorter is associated with the contact surface
and the longer is associated with the housing part or re-routing station, and that preferably in
the same cross-sectional area a support is disposed on each of the opposing side faces in a
mirror-inverted manner, with the result that the space required for support of the installation is
kept low and ease of access to the individual parts of the installation is achieved. '

Itis howevér also advantageous if the pressure device is formed by radially resilient
pressure rollers and a distance between an unstressed pressure roller and the opposing lateral
guideway is smaller than a width of the chain conveyor or the workpiece carriers coupled
thereto, with the result that during the entire movement of the chain conveyor between the pres-
sure rollers and the lateral guideway play-free and jerk-free guidance of the chain conveyor is
guaranteed. | '

Furrthermore, it is also possible for the pressure rollers and support rollers to be
disposed offset relative to one another in the feed direction of the chain conveyor, thereby ex-
cluding the possibility of the WOrkpieoe carriers or chain links being flung transversely relative
to their feed direction.

According to another advantageous development, it is provided that the pressure
rollers and/or the support rollers are .coupled to a drive mechanism, e.g. a drive motor or a chain
or belt drive, because it is then possible, even when disposing additional housing parts in an
existing installation, to get by without changing the required power of the feed drive in the re-
routing station since some or all of the piessure rollers may be additionally provided with a
drive mechanism. At the same time, it is thereby possible to ensure specific acceleration and
deceleration values by providing the pressure rollers with their own drive in addition to the
drive of the chain conveyor. '

It is moreover advantageous if the feed drive is a servo-drive, e.g. an electric step-
ping motor, because then the workpiece carriers or chain links can be positioned in the
individual work areas by means of the feed drive.
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For a clearer understanding of the invention, it is described hereinafter in greater

detail with reference to the embodiments illustrated in the drawings: These show:

Fig. 1
Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig.9

Fig. 10

a simplified diagrammatical side view of an installation according to the invention;
a front view, in section along the lines II-II of Fig.1, of the installation;

a diagrammatical, extremely simplified view of a housing part of the installation
according to the invention with the chain conveyor and the lateral and vertical

guideways and the table board;

a front view, in sectioh, of the workpiece carrier of Fig. 3 with the lateral and verti-
cal guideways of the housing part which are associated with it;

a side view of a housing part as in Figs. 1 to 3;

a side view, in section along the line VI-VI of Fig. 7, of a transition region between
a housing part and a re-routing station;

a plan view of the transition region between the housing part and the re-routing sta-
tion of Fig. 6;

a ﬁoqt view, in section along the lines VIII-VIII of Fig. 6, of the re-routing station;

a side view of a part of a chain conveyor constructed accordixig to the invention and
comprising a chain link;

a plan view of the workpiece carrier of Fig. 9.

Fig.1 shows an installation 1 for processing and/or assembling components 2.

These components 2 are disposed on workpiece carriers 3. For holding the components 2 on the
workpiece carriers 3, receivers 4 are connected to the workpiece carrier 3 or are moulded as a
single piece thereon. The workpiece carriers 3 in the present embodiment form a chain con-
veyor 5. A feed drive 6 which is disposed in the region of a re-routing station 7 for the chain
conveyor 5 is used to advance the chain conveyor 5. Located between the two re-routing sta-
tions 7 are a plurality of housing parts 8 which, in the illustrated embodiment, are of a
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cantilever design. These housing parts 8 have end plates 9 which face one another and may be
interconnected by means of guidance and/or coupling devices 10 to form a cantilevered housing
unit. Guideways 11, 12 extend at right angles to the end plates 9, with the drawn lane of the
chain conveyor 5 being conveyed in the guideway 11 and the return lane being conveyed in the
guideway 12. By way of the guidance and/or coupling devices 10 between the individual hous-
ing parts 8, the strung-together guideways 11 and 12 of the housing parts 8 form a continuous
plane guidance device for the chain conveyor 5. The installation 1 formed by the housing parts
8 and the re-routing stations 7 is supported by support devices 13 on a contact surface 14.

~ The support devices 13 are formed by L-shaped supports which are disposedin a
mirror-inverted manner relative to a vettical plane of symmetry 15 and are connected to the
housing parts 8 in the region of side walls 16 by these. To facilitate fastening of the L-shaped
supports to the side walls 16, longitudinally extending assembly rails 17 forming a continuous
fastening device are provided. These assembly rails 17 are formed, for example, by T-shaped
grooves into which are inserted sliding blocks 18 whose sectional shape is adapted to the
groove shape and which are provided, for example, with a thread at their ends facing the sup-
port devices 13, with the support devices 13 being pressed against the side walls 16 of the
housing parts 8 and fixed in relation thereto by means of nuts. One advantage to be derived
from use of such a continuous fastening device is that the support devices 13 may be positioned
at any point along the installation 1 s0 as not to obstruct the arrangement of workstations or of
handling or supply units associated therewith. Similarly',' these continuous fastening devices
may alternatively be used to fix the end positions of supply units or handling devices so that
they may be utilised in numerous ways. '

As Pigs. 1and 2 show, the housing parts 8 are of uniform dimensions, such as a
length 19, a height 20 and a width 21. Thus, the housing parts 8 may easily be assembled in a
streamlined manner and individual housing parts 8 can be interchanged without difficulty. The
continuous fastening device in the form of assembly rail 17 also makes it possible, when inter-
changing individual housing parts 8, for the housing parts 8 which are directly adjacent to be
provisionally supported by means of support devices 13 with the result that, for example, the
defective housing part 8 or the workstation disposed in the region thereof can easily be replaced
by a workstation of a different type. '

With a suitably designed fastening device, especially with precision construction of
the longitudinal alignment of this fastening device, it is also possible by inserting sliding pads

- in the transition region between adjacent housing parts 8 to position these two housing parts by
. means of this sliding pad both vertically and laterally and to fix them in position. Designing the
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guidance and/or coupling device 10 in this way would make it possible for the individual hous-
ing parts 8 to be removed and installed at right angles to a feed direction - arrow 22.

As is further shown, the support devices 13 may be fitted with feet elements which
are adjustable perpendicular to the contact surface 14 so that the installation may be erected
horizontally irrespective of uneven areas in the region of the contact surface 14.

Fig.3 shows a housing part 8. The guideway 11 carries the drawn lane of the chain
conveyor 5 and comprises guide rails 23 for vertical guidance of the chain links forming the
workpiece carriers 3. Lateral guideways 24, 25, which are formed by support rollers 28 and
pressure rollers 29 disposed one behind the other at a distance 26 and 27 in feed direction -
arrow 22 - are used for lateral guidance. The support rollers 28 are associated with a side sur-
face 30 of the workpiece carrier 3 ahdthepressu’re rollers 29 are associated with a side surface
31 lying opposite said side surface 30. The pressure rollers 29 exert a pressure force, indicated

" by arrow 32, upon the workpiece carriers 3 in the direction of the support rollers 28. As a result,

the workpiece carriers 3 take up a precise position, which is accurate to a fraction of a millime-
tre, at right angles to the direction of progressive movement indicated by arrow 22. Precise
vertical guidance is meantime ensured by the guide rails 23.

To permit accurate vertical and lateral guidance of the workpiece carriers 3 over an
extended period of time, said workpiece carriers are supported on the guide rails 23 by means
of track rollers 33. These track rollers 33 are supported on an axis serving as a chain stud 34.
The chain stud 34 in each case connects two successive workpiece carriers 3, which simultane-
ously form the chain links, for joint progressive movement in a direction perpendicular to the
guide rails 23, i.e. vertically and in feed direction - as per arrow 22 - i.e. longitudinally and in
the direction of conveying. Vertical guidance of the workpiece carrier 3 is therefore effected in
each case by the track rollers 33 and by the track rollers 33 associated with the workpiece car- '
rier located directly upstream, with the workpiece carrier 3 in each case being supported by the
chain studs 34 on these track rollers 33. In order to allow independent lateral positioning for
each workpiece carrier 3, a width 35 of a recess 36 in the workpiece carrier 3 is greater than a
width 37 of a coupling extension 38 carried on the chain stud 34. This enables the chain links or
wortkpiece carriers 3 directly succeeding one another to be adjusted laterally relative to one an-
other, with the lateral adjustment of the workpiece carrier$ 3 then being influenced only by the
position of the lateral guideway 25 and not by the position of the chain conveyor 5 as such.

As this drawing further reveals, the housing part 8 is constructed as a single piece
and, besides the guideway 11, also has on its lower side a guideway 12 formed by guide rails 39
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in which the return lane of the chain conveyor 5 is conveyed by means of the track rollers 33.
Vertical guide surfaces 40 in the region of said guide rails 39 are used for lateral guidance of
the workpiece carriers 3. Said guide surfaces serve to prevent the workpiece carriers from
pitching. The two parts accommodating the guideways 11 and 12 are interconnected by the end
plates 9. Disposed in said end plate 9 are alignment pins 41 and bores 42 for fit screws or
screws 43 which jointly form the guidance and/or coupling device 10. Also shown is the con-
tinuous fastening device in the form of assembly rail 17 having a T- shaped cross-section.
Instead of the alignment pins 41, it is possible to use a coupling rail 44 guided in a mirror-free
manner in the assembly rail 17 for connecting the housing parts 8 on the same level. If this cou-
pling rail 44 is provided with bores 45, adjacent housing parts 8 may then be coupled by means
of the bores 45 and screws inserted therein.

A clearance 46, in which a table board 47 is disposed, is defined by the guidewayé
11, 12 and the end plates 9.

One length 48 of the table board 47 is shorter than a length 49 of the clearance 46.
Thus, it is to a limited extent possible to move the table board 47 in feed direction - arrow 22 -
relative to the housing part 8 and to position it. As is diagrammatically illustrated, guidance and
fastening of the table board 47 may be effected by means of retaining straps 50 which are sus-
pended in the assembly rail 17. :

As the drawing further reveals, disposed between the guide rails 23 is an opening

51 inside which access to the workpiece carriers 3 from below is permitted. It is therefore pos-

sible to provide additional supports for the workpiece carrier 3, especially in stations where
removal of the load of the track rollers 33 of the workpiece carrier 3 is required while parts are
assembled, riveted or pressed in, or it is also possible to providé rotatable parts in the workpiece
carrier 3 which may be set in individual stations into varying rotated positions by means of

_ drive mechanisms which act from below on the workpiece carrier 3.

Fig.4 shows the arrangement of the chain stud 34 and its method of bearing in the
coupling extension 38 or in the workpiece carrier 3. The chain stud 34 is supported in the cou-
pling extension 38 in a bearing 52, in particular in a roller or needle bearing. In a bore 53, it
penetrates the side surface 30 of the workpiece carrier 3. Disposed in front of the end of the
chain stud 34 in the region of the side surface 31 is a lateral guide rail 54 which prevents the
chain stud from moving at right angles to the feed direction. This lateral guide rail 54, which
may comprise for example a hardened or nitride metal strip, serves as a locating medns for the
support rollers 28 which are rotatable about vertical axes 55 which are in turn supported or fas-
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tened in the housing part 8. In the region of the opposite side surface 31, the chain stud 34 is
carried in a blind hole 56. Further bores 57 in the workpiece carrier 3 are constructed as a press
fit for receiving and retaining the chain stud 34. Two track rollers 33 are disposed next to one
another between said bores 57 and the blind hole 56 or between the bore 57 and the bore 53.
These track rollers 33 are similarly formed by roller bearings. Because of the selected construc-
tion, it is therefore easily possible to operate the chain conveyor 5 in an almost play- free
manner and without wear over an extended period since guidance of the workpiece carrier 3
relative to the guide rails 23 is effected in the form of rolling friction by the track rollers 33
rolling off on the guide rails 23. Similarly, the movements between directly successive
workpiece carriers 3, particularly in the region of the re-routing station 7, are effected by means -
of the bearing 52 with the result that, in this region too, rolling friction but not sliding friction
can occut. Naturally it is possible to use sliding bearings instead of the roller bearihgs shown,
or on the other hand it is also possible to prevent the chain stud 34 from twisting in the individ-
ual bearings 52 or bore 53 by means other than the bores 57 designed as a press fit.

As this drawing further reveals, the side surface 31 is constructed so as to extend
obliquely relative to the plane of symmetry 15. The distance of this side surface 31 from the
vertical plane of symmetry decreases as the distance from the guide rails 23 increases. Simi- -
larly, the pressure rollers 29 associated with the side surface 31 are designed 5o as to taper -
towards the housing part 8. The pressure rollers 29 are rotatably supported similarly by means
of vertical axes 55 which are fastened in the housing part 8. As the broken lines indicate, said
axes 55 of the pressure rollers 29 may also be coupled to a drive motor 58 which supports the
feed movement of the feed drive 6.

To allow play-free guidance of the workpiece carriers 3 along the lateral guideway
25 formed by the silpport rollers 28, a distance 59 between the axes 55 of the pressure rollers 29
and the support rollers 28 is smaller than a width 60 of the workpiece carrier 3 plus a radius of
the support roller 28 and a radius 61 of the radially resilient pressure roller 29. The radially re-
siliently deformable pressure roller 29 exerts a pressure force which extends in the direction of
the arrow 32 towards the support rollers 28 and by means of which play-free location of the
workpiece carrier 3 on the support rollers 28 is achieved. At the same time, as a result of the
conical design of the pressure rollers 29, a pressure force is also exerted in the direction of the
guide rails 23 and results in the workpiece carrier 3 or the chain link being supported in a play-
free manner on said guide rails 23. The end effect is that, despite the workpiece carrier 3 being
designed as a chain link, it is possible for it to be guided in a play-free manner along the lateral
guideway 25.
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As Fig.4 further shows, the assembly rail 17 allows one end of a linear conveying
track 62 of a supply unit to be pfecisely set in its position relative to the housing part 8 with the
result that, in the event of removal of piece parts 63, said piece parts may be picked up by a
diagrammatically shown grab 64 always precisely at the correct location and moved for deposit
on the workpiece carrier 3.

Supporting the linear conveying track 62 in this manner by means of a supporting
yoke 65 in the assembly rail 17 makes it possible to position the linear conveying track both
vertically and in a direction at right angles to the direction of progressive movement and, of
course, also in the direction of progressive movement.

Fig.Sis a side view of a housing part 8 fromwhichitmaybe seen that the length 19
of the housing part 8 corresponds to a multiple of a chain link length 66, in the present case
three times such a chain link length 66. Naturally, it is also possible for the length 19 of the
housing part 8 to be only twice a chain link length 66. This achieves the advantageous effect

-that any number of housing parts 8 may be strung together because the length of the chain can

always be extended by precisely three chain links or two chain links. If, on the other hand, the
chain link length 66 is not a whole fraction of the length 19 of the housing part 8, then when
extending the installation 1 it is necessary always to consider the required chain pitch and to .
compensate the resultant distance by means of a suitable adjusting path both in the drawn and
in the return lane of the chain in the region of the re-routing station 7.

The table board 47 is supported in the clearance 46 on support rails 67 fastened to
the end plates 9. Since the length 49 of the clearance 46 is greater than the length 48 of the table
board 47, the table board 47 can be adjusted in feed direction - arrow 22 - relative to the hous-
ing part 8. A handling unit 68 and, for example, a screw device 69 is fastened on this table
board 47. Once the chain conveyor 5 has been assembled and tensioned, the working positions
resulting from the timed feed of the workpiece carriers 3 are fixed by the chain conveyor 5.
Since the position of the chain links after each feed movement is however dependent upon the.
span distance and several external factors of the installation 1, after the chain conveyor 5 has
beén completed and assembled it is necessary to adjust the handling units 68 and the screw de-
vice 69 and other operating equipment to the position of the chain links. For this it was
previously necessary to position the individual handling units or screw devices and other oper-
ating equipment one by one on the table boards and move them into a position of alignment
with their working position on the workpiece carrier 3 or chain link. Now, however, owing to
the arrangement and design of the table board 47 as shown in Fig.5, it is possible to displace the
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units or devices arranged in the precise pitch dimension 70 all at once with the table board 47 in
feed direction - arrow 22 - of counter to the feed direction, thereby allowing an alignment with
the workpiece carriers 3. Thus, by adjusting the table board 47 relative to the housing part 8, all
the units and devices disposed thereon may be set at their exact working position on the
workpiece carrier. This had the advantage that, when the tension of the chain is regulated or a
chain link exchanged because of a defect or the like, the installation can rapidly be restored to a
state of readiness for operation and precise functioning.

Fig.6 shows the installation 1 in the transition region between a re-routing station 7
and a directly adjacent housing part 8. The re-routing station 7 comprises a re-routing disk 71 in
the form of a chain wheel which is supported on a drive shaft 72. The drive shaft 72 is disposed
in a housing 73 which is supported on guide columns 74 so as to be displaceable in feed direc-
tion - arrow 22. A threaded spindle 75 which can be set in rotation by means of a regulating
motor 76 is disposed for displacement of the housing 73. The threaded spindle is displaceable
by means of a travelling nut 77, which is supported in a torsion-proof manner relative to the -
housing 73, with a spring arrangement 78 interposed in or counter to the direction of the arrow
22. This enables the chain conveyor 5, which is formed by the workpiece carriers 3 forming the
chain links, to be tensioned to an adequate extent. If the re-routing disk 71 is used merely to
re-route and not to drive the chain conveyor 5, then any impacts or shocks can be compensated
by the spring arrangement 78. If, on the other hand, the chain conveyor 5 is driven by the drive
shaft 72 and the re-routing disk 71, the action of the spring arrangement 78 may be disengaged -
by means of a spring-locking device 79 with the result that the chain conveyor 5 is conveyed
precisely in a forward direction. In the illustrated embodiment, this spring-locking device 79
comprises a spacer block which may be introduced between the travelling nut 77 and the hous-
ing 73 and is displaceable relative to the housing 73 by means of a cylinder. In the position of
rest illustrated by the solid lines, the spring arrangement 78 is functioning, while on lowering of
the locking block a rigid connection is provided between the travelling nut 77 and the housing
73.

If both re-routing stations 7 are constructed as shown in Fig.6, the chain conveyor 5
may be moved selectively in or counter to the direction of progressive movement indicated by
the arrow 22, with the spring-locking device 79 being selectively activated in the case of the
chain wheel driving the chain conveyor 5 while, in the case of the non-driven re-routing disk
71, the spring-locking device is disengaged in the manner shown in Fig. 6.

Figs. 6 and 7 further reveal that the guide rails 23 in the region of the re- routing
station 7 comprise a fixed guide rail portion 80 and a movable guide rail portion 81. The mov-
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able guide rail portion 81 is supported so as to be movable along guide columns 82 and may be
securely clamped on said guide columns. As shown more clearly in Fig. 6, the guide rail por-
tions 81 are curved in the direction of arrow 22 and are at a distance 83 from the drive shaft 72
and the axis of rotation of the re-routing disk 71 which is greater than a radius 84 of a root
circle of the re-routing disk 71 . In the region of the zenith of the re-routing disk 71 facing the
guide rails 23, this distance 83 decreases to the radius 84 in a quadrant following on from this
zenith in a clockwise direction.

The possibility of displacement along the guide columns 82 is necessary because
the run-in ratios between the chain links formed by the workpiece carriers 3 , in particular the
track rollers 33 disposed on the chain stud 34 and the tooth spaces 85 of the re-routing disk 71
vary as a result of the displacement of the drive shaft 72 for tensioning the chain conveyor 5.

Guidance of the track rollers 33 in the region of transition to the re- routing disk 71 is therefore

required in order to compensate the varying chain speeds arising from the polygonal effect .
These occur primarily in installations according to the invention because of the fact that the
length of the individual chain links - since these act as workpiece carriers 3 - is relatively great
and for spatial reasons the re-routing disk 71 cannot be constructed with such a large diameter
large enough for it to comprise at least sixteen teeth. But it is only from a tooth number of six-
teen teeth upwards that the degree of irregularity virtually no longer manifests itself. '

A further advantage of the solution according to the invention lies in the fact that

* two track rollers 33 disposed parallel to one another are associated with each guide rail 23. In

the re-routing station 7, a width 86 of the guide rail portion 81 is therefore smaller than a width
87 - Fig4 - of a track roller 33. The second track roller 33 associated with the same guide rail
23 is associated with the guide rail portion 80 which, in the region of intersection with the guide
rail portion 81, similarly has a width corresponding to the width 86. In each case, therefore, the
re-routing disk 71 associated with one of the two guide rails 23 is disposed in alignment with
the guide rail portion 80. The use of two track rollers 33 therefore makes it possible to compen-
sate the varying relative speeds during running- in of the track rollers 33 in tooth spaces 85.
Whereas the track roller 33 rolling on the guide rail portion 81 rolls off according to the for-
ward movement of the chain_oonveybr 5, when the second track roller 33 meshes in the tooth
space 85 this produces an additional relative movement dictated by an additional radial relative
movement between the re-routing disk 71 and the track roller 33 or the workpiece carrier 3. If,
instead of two track rollers 33 associated with each guide rail 23, there were only one, sliding
friction would occur either between the tooth space and this track roller or between the guide
rail portion 81 and the track roller associated therewith. This can be avoided by disposing two
independently movable track rollers adjacent to one another.
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Fig. 8 shows the allocation of the individual track rollers 33 to the guide rail por-
tions 80 and 81 in the region of the re-routing station 7.

This drawing further shows that, as a result of the disposition of the track rollers 33,
more details of which are given with reference to Figs. 9 and 10, the workpiece carriers 3 are
conveyed also during the retum run in the guideway 12 by means of the track rollers 33. There
is consequently no sliding friction either between the workpiece carrier 3 and the guideway 12
when the workpiece carriers are conveyed back along the return lane. This prevents excessive
wear of these parts and makes it possible to gét by with a low expenditure of energy.

" A workpiece carrier 3 serving as a chain link is shown to an enlarged scale in Figs.
9. and 10. The workpiece catrier comprises a basic element which is provided in its central re-
gion with an opening 89 or hole. This opening 89 or hole allows the component to be processed
also from the underside of the guideway 11. Bores 90 and threaded bores 91 are also disposed
in the basic element 88 for accommodating a carrier plate or assembly plate-used to hold and
position piece parts for assembly or the finished component.

The lateral guide rail 54 is fastened on the side surface 30 by means of countersunk
screws 92, of which one is shown. In an end region facing the wo:kplece carrier 3 downstream
in feed direction - arrow 22 the basic element 88 has the coupling extension 38 which is pene-
trated by the chain stud 34. The chain stud 34 accommodating the track rollers 33 is held in its
lateral position by the lateral guide rail 54. A recess 93 is also provided in the region of one of
the two track rollers 33 so that the latter projects on the side remote from the guide rail 23 over
a guide shoulder 94. A side wall 95 of this guide shoulder 94 is used for lateral guidance of the
workpiece carriers 3 or chain links in the return lane in the region of the guideway 12, this be-
ing shown more clearly in Figs. 4 and 8. This allows the entire region of the basic element 83
located between the side walls 95 to extend between the guide rails 39 and the guide surfaces
40 of the guideway 12 and allows any piece parts or components still located on its surface to
drop freely downwards in the return lane, this especially avoiding the risk of their becoming
jammed between the guide rails or surfaces 39, 40 and the workpiece carriers 3.

The feed drive 6 may take the form of any drive arrangement. Thus, it is possible to
use i.a. electric angular stepping motors or other types of stepping motors or alternatively me-
chanically limited drive motors. It is also possible to use suitable pneumatic or hydraulic drives
with servo controls. Speed regulation may be effected in such a way that the drive is not acted
upon abruptly by the full feed speed, with the speed instead rising increasingly over an accel-
eration curve in order then, before the end of feed, to decrease in a deceleration phase to zero. It
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is thereby possible to prevent any parts lying loose on the chain links or workpiece carriers 3
from being flung off.

As Fig. 10 further shows, it is possible for the pressure rollers 29 to be disposed
spaced apart in feed direction - arrow 22 - by twice the distance of the support rollers 28, in
which case they are each located centrally between two adjacent opposing support rollers 28. It
is moreover also possible for the pressure rollers 29 and the support rollers 28 to be disposed

- uniformly spaced apart in feed direction -~ arrow 22 - but offset relative to one another by half

their distance apart, as is shown by an additional pressure roller 29 indicated by broken lines.
Another altemative is however for the pressure rollers 29 to be disposed directly opposite the
sapport rollers 28, this being diagrammatically illustrated by pressure rollers 29 indicated by
dash-dot lines. Here it may prove advantageous if the pressure rollers 29 indicated by the solid
lines exert a higher pressure force towards the opposing support rollers 28 than the pressure

" rollers 29 indicated by the broken lines. It can thereby easily be ensured that in the workstation

the workpiece carrier 3 is positioned in a three-point grip between two support rollers 28 and
the pressure roller 29 disposed centrally therebetween. The pressure rollers 29 indicated by the
broken lines then only prevent pitching of the workpiece carriers 3 or chain links or canting of
the chain conveyor 5 during forward movement of the chain. - |

For adjustment of the chain conveyor and resetting of the feed drive, the housing 73
is penetrated by a bore which extends parallel to the drive shaft 72 and into which a centering
pin 96 can be inserted when bores disposed in the re-routing disks 71 are in a corresponding
position. After insertion of the centering pin 96, by means of which an exact position of the
chain relative to the re-routing disk 71 or the housing part 8 is fixed, it is possible, for example,
for a rotary transducer for an angle stepping motor to be set to zero so that the workpiece carri-
ers 3 are halted by the feed movement in the subsequent cycle operation always at the exact

" same point along the housing parts 8.

It is mentioned only as a matter of form that it is of course also possible for the
lateral guideways 24 and 25 to be formed by guide rails which cooperate with guide rollers dis-
posed in the workpiece carrier 3. It is then possible, for example, to preload the stop rail

. forming the lateral guideway 24 under spring initial tension in the direction of the lateral

guideway 25 with the result that, in this case too, play-free guidance of the workpiece carriers 3
or chain links along the lateral guideway 25 can be achieved. On the other hand, it is also possi-
ble to make the guide rollers disposed between the guide rail of the lateral guideway 24 and the
workpiece carrier 3 from a radially resilient material so that the clamping force in the direction
of the lateral guideway 25 is provided by these rollers.
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Naturally, it is also possible for the damping device to be formed by rubber spring
blocks, pneumatic springs or means other than a helical spring. The setting device may also be
formed by pneumatic or hydraulic drive mechanisms, in which case the damping device may
also be incorporated in these.
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1. Installation (1) with several workstations for processing and/or assembly of components
5 (2), with workpiece carriers (3) provided with receivers (4) for holding components ),
and connected with the latter a chain conveyor (5) serving as drive device , and comprising
a guidance device with guide tracks (11, 12) with guide rails (23) for vertical guidance of
the chain conveyor (5), which are arranged on identical housing parts (8) extending
parallel to the upper side of the housings parts (8) , the length of which is preferably the
\J same than the length of the guide track, wherein the housing parts (8) of the installation 1)
are connected with one another and with a deflecting unit (7) for the chain conveyor (5) by
means of glndance and/or coupling devices (10) to a housing unit , which by means of
support devices (13) is supported on a bearing surface, characterized in that the
workpiece carriers (3)-which are formed by the chain links of the chain conveyor (5) are
15 vertically supported and guided by track rollers (33) moving in a seesaw manner on the
guide rails (23) and these workpiece carriers (3) are laterally guided without play along a
lateral guide track (25) running parallel to the guide track (12, 12) arranged on the upper
s1de of the housing part (8), which is- -associated with the longltudmal side of the chain
conveyor (5), and which is also associated with a pressure device on the opposite
20 longitudinal side in order to exert a pressure force (32) in the direction of the lateral guide
track (25).

o 2. Installation according to claim 1, characterized in that the housmg part (8) is formed i in one
' . piece and self-supporting and accommodates two guide tracks (11, 12) fora ught and a
25 slack strand of the cham conveyor (5).

| 3. Installation according to claim 1 or 2, characterized in that the guide tracks are connected
with one another by front plates which accommodate the guldance and/or coupling devices

(10).
30
4. Installation according to claim 1, characterized in that the lateral guide track (24, 25) is
- formed by support rollers (28) which, spaced apart from each other, are atranged along the
guide track (11, 12) and accommodated on axes (55) running about vertically to the upper
side of the housing parts (8).
35

5. Installation according to claim 1 or 4, characterized in that the support rollers (28) are
arranged on both sides of the chain conveyor (5).




- 15

20

25

30

35

10.

11.

12.

13.

14.

15.

A O YO 1

Installation according to one or more of claims 1 to 5, characterized in that a table top
(47)for accommodating handling and processing devices (68, 69) is positioned so as to be
displaceable relative to the housing parts (8).

Installation according to one or more of claims 3 to 6, characterized in that a free space
(46) is arranged between the guide tracks (11, 12) and the front plates (9).

Installation according to claim 6 or 7, characterized in that the table top (47) is arranged in
the free space (46) and that a length (48) of the table top (47) is smaller than a length (49)
of the free space (46) in the longitudinal direction of the guid_e tracks (11, 12).

Installation according to claim 7 or 8, characterized in that support rails (67) for the table
top (47) are arranged in the free space (46).

Installation according to one or more of claims 1 to 9, characterized in that a deflectirig disc
(71) for the chain conveyor (5) is arranged in the deflecting units (7) and that at least one of
the two deflecting units (7) associated with the housing parts (8), is associated with a drive
device (6) for the deflecting disc (71). |

Installation according to claim 10, characterized in that the deﬂectiﬁg disc (71) is connected -
with a damping and/or setting device, for example a threaded spindle (75) or a spring

~ arrangement (78).

Installation according to claim 11, characterized in that the damping device for the
deflecting disc (71) is associated with a spring-locking device (79).

Installation accofding to claim 1.1 or 1'2, characterized in that the two deﬂecting discs (71)
are coupled to a drive device (6) and that each of these drive devices (6) are associated with
a damping and/or setting device and a spring-locking device.

Installation according to one or more fo claims 1 to 13, characterized in that the vertical
guide track in the deflecting unit (7) extends from the housing part (8) arranged
immediately in front of it over a driving shaft (72) or the deflecting disc (71).

Installation according to one or more of claims 1 to 14, characterized in that a distance @3)
between the vertical guide track and the axis of rotation or the driving shaft (72) in the
region of the vertex of the deflecting disc (71) is larger than a radius (84) of a dedendum
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18.
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line of the deflecting device (71) and that this distanoe'(83) decreases in the direction of the
periphery of the deflecting disc (71) with respect to this radius (84).

Installation according to one or more of claims 1 to 15, characterized in that the vertical
guide track in the deflecting unit (7) comprises a guide rail portion (81)the position of
which is adjustable by means of a longitudinal setting device, for example clamping blocks
displaceable on a guide column (82).

Insta]lation_ according to orie or more of claims 1 to 16, charactenzed in that the vertical
guide track in the deflecting unit (7) consists of two guide rail portions (80, 81)whiqh are
telescopically displaceable relatlve to one another.

Installauonaocordmgtooneormoreofcla:msltoﬂ charactenzedmthatthecham

' conveyor (5) has guide tracks-(11, 12) being associated with track rollers (33), which are

19.

20.

21.

22,

spaced apart from one another transverse to the longitudinal direction of the chain and that
a width of the guide rail portions (80, 81) is smaller than a width of a track roller (33)

. engaging in the deflecting disc (71). | _ -

Installation according to one or more of claims 1 to 18, characterized in that a length of a
housing part is a multiple of its width.. '

Installation accordmgtoone or more of claims 1 to 19, charactenzedmthatalength 19

of a housing part (8) corresponds approximately to a chain link length (66) of three chain
links.

Installation accbrdmg to one or more of claims 1 to 20, characterized in that the support
device (13) is formed by L-shaped supports which are arranged on the side faces of the
housing parts or the deflecting unit (7) and have two shanks of unequal length, of which the
shorter is associated with the support surface (14) and the longer with the housing part (8)
or the deflecting unit (7) and preferably, in that a support is disposed in a reversed manner

'in the same cross-sectional area than the side faces situated across from each other.

Installationaccordingtopneormdreofclaims 1 to 21, characterized in that the support
device (13) is secured to the fastening devices which are associated with the housing parts
(8), in particular to assembly rails (17). :
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. Installation according to one or more of claims 7 to 22, characterized in that the pressure

device is formed by elastic pressure rollers (29) in the radial direction and in that a distance
between a slack pressure rollers (29) and the oppposite lateral guide track (25) is smaller
than a width (60) of the chain conveyor or the workpiece carrier (3) coupled to the latter.

. Installation according to one or more of claims 1 to 23, characterized in that the pressure

rollers (29) and the support rollers (28) are offset relative to one another in the conveying
direction of the chain conveyor (5). ' :

. hsmﬂaﬁmaccordhxgmonemmmeofdaimslmu,characteﬁzédinﬂwtthepressum

rollers (29) and/or the support rollers (28) are coupled to a drive, for example a driving
motor (58) or a chdin or: belt drive. '

. Installation according to one or more of claims 1 to 25, characterized in that the drive

device is a servo-drive, for example an electrically operating stepping motor.




