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Pivot and Fanning Drive for Solar Panels 

The present invention relates to a pivot and fanning drive 

for solar panels, having a base support, a rotary table, which 

5 is mounted on the base support pivotingly about a substantially 

vertical first axis, a swivel plate, which is mounted on the 

rotary table pivotingly about a substantially horizontal second 

axis, and a fanning shaft, which is mounted on the swivel plate 

pivotingly about a third axis and on which the solar panels can 

10 be mounted so as to be able to be fanned in and out about said 

third axis. 

Solar panels that can be fanned out by means of a drive of 

this kind and that can be adjusted in accordance with the posi­

tion of the sun are known for example from AT 509.886 Bl, AT 

15 512.680 Bl and AT 513.875 Bl by the same applicant. The solar 

panels there, by rotating the fanning shaft, on which the solar 

panels are mounted, can be fanned out from a protected posi­

tion, in which they are stacked one above the other substan­

tially congruently, into a fanned-out operating position, and 

2 0 vice versa. To this end, the uppermost (or lowermost) solar 

panel in the stack is connected to the fanning shaft non-

rotatably, whereas the rest of the solar panels are arranged 

rotatably on the fanning shaft, and, by means of dogs, entrains 

the next solar panel - which in turn entrains the next solar 

25 panel, and so on - during the fanning out and fanning in opera­

tions. In the fanned-out operating position, the solar panels 

can be aligned with the sun by pivoting the rotary table and 

the swivel plate in the azimuth and elevation angles. 

The objective of the invention is to create a pivot and 

30 fanning drive for solar panels of this kind which is of simpler 

construction, takes up less space, and is less susceptible to 

faults than the known designs. 

This objective is achieved with a pivot and fanning drive 

of the kind described in the introduction, which in accordance 

3 5 with the invention is characterised in that the rotary table 
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mounts one end of the swivel plate about the aforesaid second 

axis and, at a distance therefrom, mounts at least one crank, 

which is coupled by means of a connecting rod to the other end 

of the swivel plate in order to form a crank-rocker linkage. 

5 The construction of a crank-rocker linkage from rotary ta­

ble, swivel plate, crank and connecting rod leads to a very 

compact, space-saving design, in which the swivel plate can be 

swivelled into a rest position, for example for protection pur­

poses, in which it can lie substantially parallel to and above 

10 the rotary table. For transport purposes, the swivel plate can 

be swivelled out into an approximately vertical end position, 

in which the crank and connecting rod are preferably substan­

tially extended. Forces, for example resulting from impacts on 

the fanning head, thus act on the axis bearings and not on 

15 linkage parts at the crank axis, which are more sensitive. At 

the same time, this only requires very few parts, specifically 

crank and connecting rod, in order to construct the pivot gear 

for the swivel plate, thus simplifying manufacture. The use of 

a crank-rocker linkage for the swivel plate also leads to op-

20 eration that is extremely unsusceptible to faults, since the 

crank remains fully capable of rotation and therefore an acci­

dental overspeed of a motor driving the crank cannot in any way 

cause the motor or mechanism to become blocked or damaged. 

The mounting axis of the crank lies preferably lower on 

2 5 the rotary table than the second axis, which, with suitable di­

mensioning of the crank, connecting rod, and effective link 

distances from the rotary table and swivel plate, can be used 

to pivot the swivel plate for example from a horizontal rest 

position, through arbitrary inclined positions, to an upright 

3 0 end position, so that it can follow the position of the sun. 

A particularly robust and space-saving embodiment is pro­

vided when, in accordance with a preferred feature of the in­

vention, the rotary table has two upwardly protruding bearing 

arms, between which the aforesaid one end of the swivel plate 

3 5 is mounted. For the same reasons, two cranks can preferably 
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each be provided with one connecting rod, between which con­

necting rods the aforesaid other end of the swivel plate is 

mounted. 

In an advantageous embodiment, the cranks can sit on a 

5 common shaft, which is mounted in bearing tabs of the rotary 

table, so that only one drive is necessary for both cranks. 

Here, the rotary table in particular - with bearing arms and 

bearing tabs, if provided - can be manufactured in one piece, 

preferably as a casting, which significantly simplifies the fi-

10 nal assembly of the drive at the time of manufacture. 

The pivot and fanning drive of the invention can be manu­

ally actuated. However, it is preferably designed for motor op­

eration, more specifically both for fully automatic adjustment 

of the solar panels to the position of the sun and for fully 

15 automated fanning in and out of the solar panels, for example 

in order to bring them into a protected fanned-in position at 

night or in wind and rain. 

The pivot movements about the aforesaid three axes can be 

implemented for this purpose by means of any drives known in 

20 the art, for example hydraulic or pneumatic drives or electric 

servomotors, for example slowly rotating or gear-reduced elec­

tric motors or stepper motors. Here, any gear mechanisms known 

in the art, for example planetary gear trains, and angular 

gears, for example planetary angle gears, can be used as gear 

2 5 mechanisms. 

In preferred embodiments of the invention electric motors 

with reducing worm gears are used, i.e. the crank/s is/are 

preferably driven via a first worm gear by a first electric mo­

tor mounted on the rotary table; and/or the rotary table is 

3 0 driven via a second worm gear by a second electric motor 

mounted on the base support; and/or the fanning shaft is driven 

via a third worm gear by a third electric motor mounted on the 

swivel plate. 

In accordance with a further aspect of the invention, in-

3 5 stead of providing a dedicated third drive for the fanning 
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shaft, one of the two other drives is used additionally for 

this purpose: By elective coupling of the fanning shaft to the 

rotary table or drive thereof or to the swivel plate or drive 

thereof, the solar panels can be made to fan out and in during 

5 the azimuth rotation of the rotary table or elevation pivoting 

of the swivel plate. After the desired fanning out or in of the 

solar panels, the coupling is released again, and the drives of 

the rotary table and of the swivel plate can be used again ex­

clusively for the azimuth and elevation adjustment. 

10 It is particularly favourable if the rotary table drive is 

co-used for the drive of the fanning shaft, i.e. the fanning 

shaft can be driven via a coupling by the rotary table or drive 

thereof and at the same time the coupling is automatically ac­

tuated by the pivoting of the swivel plate. In particular, the 

15 coupling can thus be closed in a rest position of the swivel 

plate and opened in a swivel position, deviating from the rest 

position, of the swivel plate. For example, the rest position 

of the swivel plate is the horizontal position thereof, lying 

parallel above and congruently relative to the rotary table, in 

20 which position the coupling closes. The rotary table drive can 

now be used to fan out the solar panels, whereupon these solar 

panels are aligned with the sun in terms of their elevation by 

means of the swivel drive, which releases the coupling and 

makes the rotary table drive usable again exclusively for azi-

25 muth adjustment. 

An advantageous practical embodiment of the invention is 

characterised in that the coupling is formed by a pinion, 

driven by the rotary table via a gear shaft, and by a gear rim 

sitting on the fanning shaft, which gear rim engages with the 

30 pinion as the swivel plate is pivoted into the rest position, 

and becomes disengaged as the swivel plate is pivoted out of 

the rest position. This results in an automatic engagement and 

disengagement of the coupling between rotary table drive and 

fanning shaft as the swivel plate is pivoted. 
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In order to prevent the fanning shaft from rotating acci­

dentally during operation once the aforesaid coupling has been 

released for separation of the azimuth and elevation drives, 

the fanning shaft, in accordance with a further preferred fea-

5 ture of the invention, can be selectively rotationally fixed 

relative to the swivel plate via a further coupling. This fur­

ther coupling can also be actuated automatically with the 

swivel movement of the swivel plate, more specifically in par­

ticular the further coupling is opened in the rest position of 

10 the swivel plate and is closed in a swivel position of the 

swivel plate deviating from the rest position. In a preferred 

embodiment of this variant the further coupling for this pur­

pose can be a brake disc that is rotationally fixed with the 

fanning shaft and is spring-loaded against a brake surface of 

15 the swivel plate and can be distanced from the brake surface by 

an actuation member of the rotary table as the swivel plate is 

pivoted into the rest position, thus enabling automatic actua­

tion of the second coupling in a manner unsusceptible to 

faults. This can alternatively also be implemented in that the 

2 0 further coupling is a spring-loaded brake pinion, which is ro­

tationally fixed but axially movable on the swivel plate and 

which has brake teeth for engaging with the gear rim and, as 

the swivel plate is pivoted into the rest position, is pressed 

against the spring loading into disengagement. 

25 The invention will be explained in greater detail herein­

after with reference to exemplary embodiments shown in the ac­

companying drawings, in which 

Figs. 1 and 2 show a solar module, with solar panels that 

can be fanned out, in two different operating positions, in 

3 0 each case in a schematic perspective view obliquely from above; 

Figs. 3 and 4 show a pivot and fanning drive according to 

the invention for the solar module of Figs. 1 and 2 in two dif­

ferent operating positions, more specifically in a perspective 

view obliquely from above (Fig. 3) and in a perspective view 

35 obliquely from below (Fig. 4) ; 
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Figs. 5 to 7 show the pivot and fanning drive of Fig. 3 

and 4 in a side view (Fig. 5), a plan view (Fig. 6) and a rear 

view (Fig. 7); and 

Figs. 8 to 11 show two variants of an alternative embodi-

5 ment of the pivot and fanning drive of Figs. 3 to 7 in each 

case in two different operating positions in section. 

Figs. 1 and 2 show a solar module 1 having a multiplicity 

of lamella-like solar panels 2, which are mounted on an anchor­

ing 4 such that they can be swivelled and fanned out by means 

10 of a pivot and fanning drive 3. The solar panels 2 can thus be 

fanned out from a first fanned-in position shown in Fig. 1, in 

which they are arranged substantially congruently one above the 

other in a stack, into a second fanned-out position shown in 

Fig. 2, in which they are fanned out about a common fan-out 

15 axis 5 and are thus brought into a position in which they are 

arranged substantially adjacently, and vice versa. Here, with 

the aid of the pivot and fanning drive 3, the fan-out axis 5 

can be adjusted about a first, substantially vertical axis 6 in 

azimuth and about a second, substantially horizontal axis 7 in 

20 elevation, in order to align the fanned-out solar panels 2 with 

the sun and track it. The anchoring 4 can be of any kind, for 

example a pillar or stand as shown, but also a building part, a 

floor anchoring, part of a ship, a vehicle, a container, or the 

like. 

2 5 The solar panels 2 for example have the form of a segment 

of a circle, preferably with rounded corners ("petal shape") as 

shown, and preferably supplement one another in their fanned-

out position (Fig. 2) - although not necessarily - to form a 

complete circle. For example, twelve solar panels 2 are pro-

3 0 vided, the circle segment angle being approximately 3 0° in each 

case, wherein the fan-out or pivot angle of a solar panel 2 

relative to its adjacent solar panel 2 is accordingly approxi­

mately 30° . 

Each solar panel 2 has, on its upper side, a planar array 

35 of photovoltaic cells 8, for example in crystalline or organic 
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form or produced using thin-film technology. The electrical 

connections and circuitry of the solar panels 2 and solar cells 

8 are not shown, for the purpose of clarity; for example, the 

solar panels 2 are contacted via flexible connection cables or 

5 loop contacts and rigid contact rings on the anchoring 4 or the 

pivot and fanning drive 3 and are connected to the further 

power transmission electrics. 

Figs. 3 to 9 show the pivot and fanning drive 3 for the 

solar panels 2 in detail. The pivot and fanning drive 3 com-

10 prises a base support 9, here in the form of a ring flange, 

which for example can be screwed by means of bores 10 onto the 

upper end of the anchoring 4. A rotary table 12 is mounted on 

the base support 9 via a ball bearing 11 such that said rotary 

table at least can be pivoted, preferably can be fully rotated, 

15 about the axis 6. 

The rotary table 12 has at one end 13 thereof two bearing 

arms 14, which protrude upwardly and are distanced from one an­

other and between which one end 15 of a swivel plate 16 is 

mounted pivotingly about the axis 7. The swivel plate 16 could 

2 0 also be mounted in another way on the rotary table 12 so as to 

be able to pivot, for example could be mounted with the aid of 

a hinge. It should be noted that the terms "rotary table" and 

"swivel plate" do not relate literally to a table or plate 

form, but instead relate to the function of the particular com-

25 ponent, i.e. the rotary table 12 could also have a form other 

than the form of a table, for example could have the form of a 

hub, a shaft connection piece, a block, etc.; and the swivel 

plate 16 could also have a form other than the form of a plate, 

for example the form of a hub, a connection piece, a block, or 

3 0 an arbitrarily shaped support. 

A fanning shaft 18 is mounted on or in the swivel plate 16 

via a ball bearing 17 such that said fanning shaft at least can 

be pivoted, preferably can be fully rotated, about the fan-out 

axis 5. Only the drive-side end of the fanning shaft 18 is 

35 shown in Fig. 3 to 9 (in the form of a ring flange) , and the 
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remaining part of the fanning shaft 18 (visible in Fig. 2) can 

be flange-mounted to said end part via bores 19 and carries the 

solar panels 2. By rotating the fanning shaft 18, the solar 

panels 2 can be brought from the fanned-in position (Fig. 1) 

5 into the fanned-out position (Fig. 2), and vice versa. To this 

end, the uppermost (or lowermost) solar panel 2 of the stack 

(Fig. 1) can for example be connected non-rotatably to the fan­

ning shaft 18, and the lowermost (or uppermost) solar panel 2 

can be connected non-rotatably to the swivel plate 16, wherein 

10 each of the solar panels 2 entrains the adjacent solar panel 2 

by means of drag rails, drag hooks, dogs or the like during the 

fanning out or fanning in operations, until all solar panels 2 

have been fanned out or in. 

The sliding of the solar panels 2 one over the other dur-

15 ing this dragging movement can be utilised in order to clean 

the solar panels 2. For this purpose, each solar panel 2 (with 

the exception of the lowermost solar panel 2) is provided on 

its rear side with a sweeper lip, which sweeps the correspond­

ing solar panel 2 arranged beneath as the solar panels are 

20 fanned out. For example, the sweeper lip can be a rubber lip or 

a brush lip and at the same time can form the drag rail. 

The swivel plate 16 is pivoted relative to the rotary ta­

ble 12 with the aid of at least one (here: two) cranks 20, 

which sit on a common shaft 21, and which are mounted in bear-

25 ing tabs 22 of the rotary table 12, more specifically such that 

the axis 21' of the shaft 21 lies parallel to, and at a dis­

tance from the pivot axis 7 of the swivel plate 16. The bearing 

tabs 22 can be formed by the foot regions of the bearing arms 

14 or separately therefrom. 

3 0 The cranks 2 0 are each coupled at their end remote from 

the shaft 21 by means of a connecting rod 23 to the other end 

24, opposite the end 15, of the swivel plate 16 at a hinge axis 

25 . 

The four parts constituted by the rotary table 12, swivel 

35 plate 16, cranks 20 and connecting rod 23 form a four-bar link­
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age, more specifically a crank-rocker linkage, the "crank" of 

which is formed by the cranks 20, the "rocker" of which is 

formed by the swivel plate 16, the "chassis" of which is formed 

by the rotary table 2, and the "coupling member" of which is 

5 formed by the connecting rod 23. The chassis length between 

shaft axis 21' and swivel axis 7, the rocker length between 

swivel axis 7 and hinge axis 25, and the effective length of 

the crank 20 and connecting rod 23 determine the kinematics of 

the crank-rocker linkage, as is known in the art. The aforesaid 

10 lengths are preferably - but not necessarily - selected so that 

the swivel plate 16 performs an approximately 90° pivoting 

movement from an approximately horizontal rest position (Fig. 

3) into an approximately vertical end position (Fig. 4) and 

back when the cranks 2 0 perform a full rotation. 

15 Here, the shaft axis 21' of the cranks 20 preferably lies 

offset to and beneath the swivel axis 7, so that in the rest 

position (Fig. 3) the swivel plate 16 lies approximately paral­

lel to and above the rotary table 12, when the cranks 2 0 and 

connecting rod 23 are in their maximally shortened position. 

2 0 This results in a very small spatial requirement in the rest 

position (see Fig. 3). In the maximally swivelled-out end posi­

tion of Fig. 4, the cranks 20 and connecting rod 23 are in 

their maximally extended position. 

The movements of the pivot and fanning drive 3 about one 

25 or more of the axes 5, 6, 7 can be performed manually, in the 

simplest case. The movements about one or more of the axes 5, 

6, 7, however, are preferably brought about by corresponding 

drives, for example hydraulic or pneumatic cylinders, servomo­

tors, stepper motors, or the like. A first embodiment is shown 

30 in Fig. 3 to 7, in which a gear-reduced electric drive is pro­

vided for each of the three movements. 

To this end, a first electric motor 26 with flange-mounted 

angular gear 2 7 is mounted on the rotary table 12 and drives 

one of the cranks 2 0 or shaft 21 thereof by means of a first 

35 worm gear 28. The first worm gear 28 for example comprises a 
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worm driven by the electric motor 2 6 by means of the angular 

gear 27, which worm engages in a worm wheel sitting on one 

crank 20 or the shaft 21. 

A second electric motor 29 with flange-mounted angular 

5 gear 3 0 is mounted on the base support 9 and drives the rotary 

table 12 by means of a second worm gear 31, which for example 

comprises a worm engaging in a worm wheel of the rotary table 

12 . 

A third electric motor 32 with flange-mounted angular gear 

10 33 is mounted on the swivel plate 16 and drives the fanning 

shaft 18 by means of a third worm gear 34, for example again 

with the aid of a worm engaging in a worm wheel connected to 

the fanning shaft 18. 

It shall be understood that instead of one or more of the 

15 worm gears, other suitable gear mechanisms, for example spur 

gears, planetary gear trains or angular gears, such as bevel 

gears, crown gears or planetary angle gears, more specifically 

in each case with one or more gear stages, can also be used. 

Figs. 8 and 11 show variants of a second embodiment for 

20 the drive of the fanning shaft 18, wherein more specifically 

there is no independent electric drive provided for this, and 

instead the drive of the rotary table 12 is co-used electively 

for this purpose. To this end, a gear shaft 35 with approxi­

mately vertical rotation axis is mounted in bearings 36, 37 on 

25 the rotary table 12 and/or one of the bearing tabs 22 thereof. 

The gear shaft 35 has, at its lower end, a pinion 38, which en­

gages with a gear rim 39, which is formed on the outer periph­

ery of a flange 40 of the base support 9. As the rotary table 

12 rotates relative to the base support 9 or flange 40 thereof, 

3 0 the gear shaft 35 is thus set in rotation. 

At its upper end, the gear shaft 35 carries a further pin­

ion 41, which in the pivoted-down position of the swivel plate 

16 (Figs. 8 and 10) engages with a gear rim 42, which is formed 

on the outer periphery of the fanning shaft 18. In this posi-

35 tion the second electric motor 29 thus drives both the rotary 
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table 12 and - via the engagement of pinion 41 and gear rim 42 

- the fanning shaft 18, so that the solar panels 2 are fanned 

out or in about the axis 5 at the same time as the rotation 

about the axis 6 happens. 

5 The pinion 41 and the gear rim 42 thus form a coupling be­

tween the rotary table 12 or drive thereof and the fanning 

shaft 18, which is closed in the rest position of the swivel 

plate 16 shown in Figs. 8 and 10. As the swivel plate 16 is 

pivoted up, the coupling opens (see Figs. 9 and 11), i.e. the 

10 pinion 41 and gear rim 42 are disengaged, so that the electric 

motor 29 can now be used again exclusively for the rotary drive 

about the axis 6, i.e. the azimuth adjustment of the solar pan­

els 2 . 

As the swivel plate 16 is pivoted down or in, respec-

15 tively, into the rest position (Figs. 8 and 10), the coupling 

41, 42 is closed again, and the electric motor 29 can then be 

used again additionally to, e.g., fan in the solar panels 2. 

If desired, the stacked solar panels 2 can be pivoted down 

in the fanned-in position by being rotated about the swivel 

2 0 axis 7, such that they assume the position hanging down as 

shown in Fig. 1, in which they are protected against wind and 

weather. 

It shall be understood that, instead of the second elec­

tric motor 29 of the rotary table drive, also the first elec-

25 trie motor 26 for the swivel plate drive can be co-used for the 

elective driving of the fanning shaft 18, in which case a simi­

lar coupling is provided between the swivel plate 16 or drive 

26 thereof and the fanning shaft 18. 

When the coupling 41, 42 of the fanning shaft 18 is re-

30 leased in a position deviating from the rest position (Fig. 8 

and 10) , a further coupling can be used to temporarily rota­

tionally fix the fanning shaft 18 relative to the swivel plate 

16 so that an accidental change to the fanned-in or fanned-out 

position of the solar panels 2 is avoided, in particular during 

35 the azimuth and elevation adjustment thereof. The further cou­
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pling in the variant of Figs. 8 and 9 comprises a brake disc 45 

connected non-rotatably to the fanning shaft 18 and spring-

loaded against a brake surface 43 of the swivel plate 16 by 

means of a spring 44. As the swivel plate 16 is pivoted down 

5 into the rest position, the brake disc 45 is distanced from the 

brake surface 43 by means of an actuation member 46 mounted on 

the rotary table 12, see Fig. 8. As the swivel plate 16 is piv­

oted up, the actuation member 46 becomes disengaged from the 

brake disc 45, such that the brake disc is pressed by the 

10 spring 44 against the brake surface 43 and thus rotationally 

fixes the fanning shaft 18 relative to the swivel plate 16. The 

further coupling 43 - 46 is thus opened in the rest position of 

the swivel plate 16 and is closed in a swivel position of the 

swivel plate 16 deviating therefrom. 

15 Instead of the shown brake disc/brake surface design of 

the coupling 43 - 46, any other kind of coupling which enables 

the shown temporary fixing of the fanning shaft 18 can also be 

used. 

For example, in accordance with the variant shown in Figs. 

20 10 and 11, the brake function of the further coupling can be 

attained alternatively by a brake pinion 47 or the like with 

brake teeth 48, which in the position of Fig. 10 is mounted for 

example in line with the gear shaft 3 5 on the swivel plate 16 

non-rotatably, but axially movably, i.e. movably vertically in 

25 the depiction of Fig. 10, spring-loaded downwardly by means of 

a spring 49. As the swivel plate 16 pivots up (Fig. 11), this 

brake pinion 4 7 is pressed in a spring-loaded manner with its 

brake teeth 4 8 into engagement with the gear rim 42, to rota­

tionally fix the gear rim. In the rest position of the swivel 

30 plate 16 (Fig. 10), the brake pinion is slid out of engagement 

from the gear shaft 35 against its spring loading, and thus re­

leases the gear rim 42. 

It shall be understood that the couplings 41, 42 and 43 -

49 could also be actuated manually or by means of electric ac-

3 5 tuating members, which for example can be controlled by an 
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electronics unit also controlling the electric motors 26 and 29 

accordingly. 

The invention is not limited to the presented embodiments, 

but encompasses all variants, modifications, and combinations 

5 thereof that fall within the scope of the appended claims. 
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Claims: 

1. A pivot and fanning drive (3) for solar panels (2), 

comprising 

5 a base support (9), 

a rotary table (12), which is mounted on the base support 

(9) pivotingly about a substantially vertical first axis (6), 

a swivel plate (16), which is mounted on the rotary table 

(12) pivotingly about a substantially horizontal second axis 

10 (7), and 

a fanning shaft (18) , which is mounted on the swivel plate 

(16) pivotingly about a third axis (5) and on which the solar 

panels (2) can be mounted such that they can be fanned in and 

out about the aforesaid third axis (5), characterised in that 

15 the rotary table (12) mounts one end (15) of the swivel 

plate (16) about the aforesaid second axis (7) and, at a dis­

tance therefrom, mounts at least one crank (20), which is cou­

pled by means of a connecting rod (23) to the other end (24) of 

the swivel plate (16) to form a crank-rocker linkage. 

2 0 2. The pivot and fanning drive according to claim 1, 

characterised in that the mounting axis (21') of the crank (20) 

lies lower on the rotary table (16) than the second axis (7) . 

3. The pivot and fanning drive according to claim 1 or 

2, characterised in that the rotary table (12) has two upwardly 

25 protruding bearing arms (14), between which the aforesaid one 

end (15) of the swivel plate (16) is mounted. 

4. The pivot and fanning drive according to any one of 

claims 1 to 3, characterised in that two cranks (20) are each 

provided with one connecting rod (23), between which connecting 

3 0 rods the aforesaid other end (24) of the swivel plate (16) is 

mounted. 

5. The pivot and fanning drive according to claim 4, 

characterised in that the cranks (2 0) sit on a common shaft 

(21), which is mounted in bearing tabs (22) of the rotary table 

35 (12) . 
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6. The pivot and fanning drive according to any one of 

claims 1 to 5, characterised in that the rotary table (12) 

with bearing arms (14) and bearing tabs (22), if provided - is 

manufactured in one piece, preferably as a casting. 

5 7. The pivot and fanning drive according to any one of 

claims 1 to 6, characterised in that the crank/s (20) is/are 

driven via a first worm gear (28) by a first electric motor 

(26, 27) mounted on the rotary table (12). 

8. The pivot and fanning drive according to any one of 

10 claims 1 to 7, characterised in that the rotary table (12) is 

driven via a second worm gear (31) by a second electric motor 

(29, 30) mounted on the base support (9) . 

9. The pivot and fanning drive according to any one of 

claims 1 to 8, characterised in that the fanning shaft (18) is 

15 driven via a third worm gear (34) by a third electric motor 

(32, 33) mounted on the swivel plate (16). 

10. The pivot and fanning drive according to any one of 

claims 1 to 8, characterised in that the fanning shaft (18) can 

be driven via a coupling by the swivel plate (16) or drive (26 

20 - 28) thereof. 

11. The pivot and fanning drive according to any one of 

claims 1 to 8, characterised in that the fanning shaft (18) can 

be driven via a coupling (41, 42) by the rotary table (12) or 

drive (29 - 31) thereof. 

25 12. The pivot and fanning drive according to claim 11, 

characterised in that the coupling (41, 42) is actuated by the 

pivoting of the swivel plate (16). 

13. The pivot and fanning drive according to claim 12, 

characterised in that the coupling (41, 42) is closed in a rest 

3 0 position of the swivel plate (16) and is opened in a swivel po­

sition of the swivel plate (16) deviating from the rest posi­

tion . 

14. The pivot and fanning drive according to claim 13, 

characterised in that the coupling (41, 42) is formed by a pin-

35 ion (41), driven by the rotary table (12) via a gear shaft 
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(35) , and a gear rim (42) sitting on the fanning shaft (18) , 

which gear rim engages with the pinion (41) as the swivel plate 

(16) is pivoted into the rest position, and becomes disengaged 

as the swivel plate (16) is pivoted out of the rest position. 

5 15. The pivot and fanning drive according to any one of 

claims 10 to 14, characterised in that the fanning shaft (18) 

can be rotationally fixed relative to the swivel plate (16) by 

means of a further coupling (43 - 49) . 

16. The pivot and fanning drive according to claim 15, 

10 characterised in that the further coupling (43 - 49) is opened 

in the rest position of the swivel plate (16) and is closed in 

a swivel position of the swivel plate (16) deviating from the 

rest position. 

17. The pivot and fanning drive according to claim 16, 

15 characterised in that the further coupling is a brake disc 

(45), which is rotationally fixed with the fanning shaft (18) 

and is spring-loaded against a brake surface (43) of the swivel 

plate (16) , and which can be distanced from the brake surface 

(43) by an actuation member (46) of the rotary table (12) as 

20 the swivel plate (16) is pivoted into the rest position. 

18. The pivot and fanning drive according to claim 16 in 

conjunction with claim 14, characterised in that the further 

coupling is a spring-loaded brake pinion (47), which is rota­

tionally fixed but axially movable on the swivel plate (16) and 

25 which has brake teeth (48) for engaging with the gear rim (42) 

and, as the swivel plate (16) is pivoted into the rest posi­

tion, can be pressed against the spring loading into disengage­

ment . 


