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(57) A trapezoidal main bow 11 which can pivot about a horizontally running vehicle transverse axis has inclined side struts
16. Side roof frames 7 interconnected by a front roof frame 5 are coupled to the main bow 11 by means of further
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with its lower end moved closer to the strut.
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Top framework of a folding top for vehicles

The invention relates to a top framework of a folding
top for vehicles which comprises a trapezoidal main bow,
which is pivotable about a horizontal vehicle transverse
axis between an erect top position and a folded top
position, each side of the main bow having an at least one-
piece lateral roof frame and a front roof frame
interconnecting the lateral roof frames such that they can
be deflected transversely outwards, and strut sections of
the top each adapted so as to form an obliquely inclined
strut section, and the lateral roof frames being coupled to
the main bow by means of further framework members in such
a way that, during movement of the main bow to the folded
position, said lateral roof frames are controlled into a
stowage position near to the obliquely inclined strut
sections of the struts of the top.

Such a top framework can already be taken as known
from German Patent Specification No. 3,405,820, wﬁich
concerns an embodiment with two-piece lateral roof frames
which can for their part be folded onto each other during
the course of the 1lowering movement of the folding top.
The trapezoidal main bow of this top framework is in this
case designed such that, with main bow upright, its lateral
struts of the top 1lie in the plane of the front side
windows of +the convertible, since they secured the textile
covering behind the rear edges of the side windows.

In order not to confine wunnecessarily the seating
width in the rear seat area of the convertible by the
lateral roof frames swivelled into the transverse plane of
the main bow, the roof frames can be swivelled outwards
into an associated compartment for the top during the
course of the folding~in movement of the folding top, so
that they are laid down directly alongside or else on the
assigned struts of the +top when the top is fully folded
back.

However, the seating width on the rear seat bench is

also confined to a slight extent by the main bow being of
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trapezoidal design. Due to the material retaining function

of the struts of the top, the extent of this seating width

confinement depends directly on the lateral inclination of
the side windows, so that with exactly vertically running
side windows there would be seating width confinement
whereas with an increasing angle of inclination with
respect to the verticle direction of extent of the side
window the fully available seating width also decreases to
the same degree.

Furthermore, a folding top for vehicles in which the
struts of the top of the main bow themselves only
indirectly secure the material of the top behind the side
windows 1is known from German Patent Specification
3,523,433, For direct securing of the material of the top,
there is mounted on each of both sides of the main bow a
material retaining rail on the assigned strut of the top,
which rail can be swivelled oﬁt of an outwardly deflected
stretching position, in which it predetermines the lateral
inclination of the textile covering when the folding top is
closed, into a swung-in folded position, in which it runs
parallel or virtually parallel to the assigned strut of the
top.

The width reduction of the folding top associated
with the folding-in of the material retaining rails makes
it possible to lower the said top into a trapezoidal
compartment for the top which is integrated into a tapered
vehicle rear end. ’

However, the width reduction of the folding top does
not benefit the seating width in the rear seat area since
the lateral extensions of the compartment for the top have
to be dimensioned wide enough for the lateral roof frames,
mounted around a horizontal vehicle transverse axis, to be
capable of being swung into this compartment as well.

The present invention seeks to further develope a
folding top of the generic type for vehicles to the effect
that the passenger compartment width of the +vehicle is
affected as little as possible by the area taken up by the
folded-back folding top.




3

According to the present invention there 1is provided
a top framework of a folding top for vehicles, which
comprises a trapezoidal main bow, which is pivotable about
a horizontal vehicle transverse axis between a top erect
position and a top folded position, each side of the main
bow having at least an one-piece lateral roof frame and a
front roof frame interconnecting the lateral roof frames
such that they can be deflected transversely outwards, énd
strut sections of the toﬁ each adapted so as to form an
obliquely inclined strut section, and the lateral roof
frames being coupled to the main bow by means of further
framework members in such a way that, during movement of
the upright main bow to the folded position, said lateral
roof frames are controlled into a stowage position near to
the obliquely inclined strut sections of the struts of the
top, in which it runs virtually parallel, seen both in the
vehicle transverse plane and in the vehicle longitudinal
plane, to the strut section associated with it, wherein the
inclined strut sections of the main bow run with an inward
offset with respect to the lateral contour of the vehicle
and clearly more steeply, and on the outside of the strut
sections there is arranged on both sides of the vehicle a
roof skin retaining rail, which is transferable from a
stretching position lying essentially flush with the
surface plane of the vehicle side wall into a folding
position closer to the assigned strut section.

Dﬁe to the clearly steeper course of the inclined
strut sections in relation to the lateral inclination of
the side windows, a better approximation of the trapezoidal
main bow to the rectangular shape of the same, to be aimed
for due to the complete constancy of width, is produced.

Since the roof skin retaining rails can be folded in,
seen in the vehicle transverse plane of the main bow, out
of an outwardly spread-apart stretching position into a
position in contact with the assigned strut section,
whereas the lateral roof frames can be swung out during the
course of the folding-back operation of the top frame-work

into an approximately parallel position next to the
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inclined strut sections, when the main bow is shifted
completely over, a compact cluster of all side wall
framework parts on both sides of the vehicle is produced,
which in each case only takes up a minimal design width.

Since, in addition, the direction of extent of these
clusters follows that of the steeply running strut
sections, only very little passenger compartment width is
lost by -the folded-back top.

A further advantage of this design is to be seen in
that the necessary transverse deflection of the lateral
roof frames is greatly reduced, since the envisaged axial
" direction for the lateral roof frame articulation can no
longer run approximately perpendicular to the lateral
inclination of tﬁe side windows but approximately
perpendicular to the direction of extent of the assigned
strut sections. This results in an increase in the
smoothness of the action of the top framework during
folding back and at the same time makes possible a
simplification of the connections between the lateral roof
frames and the roof cap, which now only has to permit a
clearly smaller transverse deflection.

If +the length necessary in terms of design of the
lateral roof frame is not clearly greater than the length
of the struts of +the top, the roof frames may each be
designed as a continuous bar profile, providing a greater
transverse stability of the lateral roof frames together
with a simplification of the seal in the connection region
to the upper edge of the side windows. However, a
precondition for this design is a turning-over control for
the combination of lateral roof frames and front roof
frame, which can however, be performed forcibly by means of
a rod transmission.

The design of the framework for this forced control
and further advantageous developments of the invention
emerge from the other patent claims.

A preferred embodiment of the invention will now be
described by way of example only with reference to the

accompanying drawings, in which:
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Figure 1 shows a perspective side view of a top
framework of a convertible with closed top,

Figure 2 shows a frontal view of the left-hand side
wall framework according to Fig. 1,

Figure 2a shows an upper connecting region of a roof
skin retaining rail in an oblique side view,

Figure 2b shows the lower connection region of the
roof skin retaining rail according to Figure 2a,

Figure 2c shows =a lock of the roof skin retaining
rail,

Figure 3 shows the top framework according to Figure
1 in partially folded-back state,

Figure 3a shows an articulation of the lateral roof
frame on the roof cap, as enlarged detail,

Figure 4 shows a frontal view of the top framework in
a position corresponding to Figure 3,

Figure d1a shows the upper connecting region of the
roof skin retaining rail in the assigned folding position,

Figure 4b shows the lower connecting region of the
roof skin retaining rail in the assigned folding position,

Figure 4c shows the disengaged roof skin retaining
rail,

Figure 5 shows the completely folded-back top
framework in a perspective overall view, and

Figure 5a shows a plan view of the framework parts of
the left framework side wall in its stowage position,
corresponding to Figure 5.

A convertible 1 illustrated in Figure 1 comprises in
the usual way an open, self-supporting bodywork
superstructure 2, which 1is provided with a folding top
which can be lowered completely into a compartment 3 for
the top. Of the folding top itself, for reasons of
clarity, only the supporting top framework has been
represented, which is covered with a flexible roof skin of
textile material.

In this arrangement, the material of the roof skin is
held behind the upper edge region of the windscreen 4 by

means of a dimensionally rigid roof cap or front roof frame
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5, behind the upper window edge of the closed side windows
(which cannot be seen) of the side doors 6 by means of
jateral roof frames 7, behind the rear edge of the closed
side windows by means of a roof skin retaining rail 8 on
both sides and behind a top compartment cover (which cannot
be seen), covering from above the compartment 3 of the top,
by means of a roof skin retaining bow 9. .

The roof skin retaining bow 9 forms the lower
termination of the folding top, enclosing a rear seat area
of the convertible 1 at the sides and rear by extending in
the shape of a U. Seen in the direction of the width of
the folding top, the material of the top is stretched tight
by means of a corner bow 10, a main bow 11 and by means of
an intermediate bow 12. The vertical arrangement of all
the framework parts spanning the roof width relative to one
another is in this case chosen such that when the material
of the top is stretched, it at the same time produces a
desired smooth-surfaced roof contour.

All framework parts mentioned are attached at least
indirectly to bracketsrl4, arranged lowered laterally in
the side-boards 13, since in these there is provided in
each case a main bearing 15 for the struts 16 of the top,
of the main bow 11. The axial direction of the main
bearing 15 runs exactly perpendicular to the longitudinal
centre plane of the convertible 1, so that the main bow 11
can be shifted rearwards from jts upright position shown,
without stresses occurring at the main bearing. All other
parts of the framework are to Dbe forcibly controlled
kinematically, dependent on the folding-back operation of
the main bow 11.

In order to be able to describe this intelligibly, it
is first necessary to look more closely at the framework
parts lying in the side wall plane of the folding top, only
the left-hand parts of the framework being described more
closely below, for reasons of simplicity, these being
mirror-symmetrical to the right-hand parts.

Seen from the side, a bearing section 16a of the

strut 16 of the top runs upwards from the main bearing 15



7

in the shape of a fork, for reasons of stability, it being
inclined rearwards somewhat with a slight deviation from
the vertical direction. Approximately underneath the upper
edges of the side-board 13, the bearing section 16a goes
over into a strut section 16b designed as a flat profile.
The strut section 16b extends further upwards, initially
slightly obliquely forwards then, above the side-board
upper edge, goes with a slight kink into a widened,
approximately horizontally running partial section and
finally ends in a vertically running partial section, which
runs behind the roof skin retaining rail 8. The upper end
of the verticle partial section of the strut section 16b 1is
welded to the assigned end of the bow tube or middle region
of the main bow 17 by means of a plate connecting flange
16c in between, the plate connecting flange 16c¢c also
belonging to the strut 16 of the top.

On essentially the same level as the side-board upper
edges, a main guide or control arm 18 is overhung on the
strut section 16b, running along the inside of the same; by
ijts lower end region, by means of a hinge joint 19.
Starting from the hinge Jjoint 189, the main guide arm 18
consists initially of a plate-shaped control cam 18a, the
surface plane of which runs essentially parallel to that of
the strut section 16b. Above the hinge joint 19, the
control cam 18a goes into a narrower flat profile, which
extends forwards and upwards at an angle of approximately
40° with respect to the horizontal direction, until, after
reaching the essentially verticle partial section of the
strut section 16, it likewise adopts a vertical course, soO
that it is in alignment with the latter. The upper end of
the main guide arm 18 is connected by means of a ball joint
22 to the lower end of an end section 7a of the lateral
roof frame 7, angle off downwards by approximately 90°. 1In
order that the ball joint 22 can offer a support point for
the lateral roof frame 7, the main guide arm 18 is
positionally stabilized by means of a change over guide arm
21. The change-over guide arm 21 consists of a flat

profile running along the inside of the main guide arm 18,
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the upper end of which profile is attached by means of a
ball joint 22b to the main guide arm 18, and the lower end
of which is likewise attached by mens of a ball joint 22b
to the bracket 14. The ball joint 22b on the bracket is
offset forwards and upwafds with respect to the main
bearing 15 and the ball joint 22b on the main guide armis
likewise arranged offset forwards and upwards with respect
to the "“hinge Jjoint 19. This change-over guide arm
arrangement prevents the main guide arm 18 being able to
turn about the hinge joint 19 further forwards beyond the
position shown, in particular under the effect of
supporting forces in the ball joint 22.

The thus positionally fixed ball Jjoint 22 has,
through the hinge Jjoint 19, an axial direction which runs
transversely to the direction of extent of the strut
section 16b virtually perpendicular to the swivelling plane
of the 1latter. Underneath the bow tube 17, the adjoining
end section Ta cleafly goes, at a fixed angle, into the
lateral roof frame 7, which consists of a continuous,
essentially straight flat-iron profile. In the front end
region, the lateral roof frame 7 is connected by means of a
transverse bearing or spring~loaded hinge bearing 23, with

essentially perpendicular axial direction, to the left end

of the roof cap 5. to actuate the folding-back movement of
the roof frame 7, a roof frame guide arm 24 is provided,
running along the inside of the same. The roof frame guide

arm 24 extends from the plate connecting flange 16c¢
forwards, pointing slightly obliquely downwards. Its front
end is in this case mounted approximately centrally on the
lateral roof frame 7 and its rear end is mounted
approximately underneath the bow tube 17 on the plate
connecting flange 16c. Both end mounts are designed as
ball joints 22a. In the end region of the roof frame guide
arm 24 running above the roof frame 7, a rear end of a
leaf-spring element 25 is pivotally attached. The leaf-
spring element 25 extends forwards, approximately parallel
to the direction of extent of the lateral roof frame 7, and

is fastened at the end to the left end of the intermediate




bow 12,

In order to couple the roof skin retaining bow 9 to
the movement of the main bow 11, a welded-on angle 1link 26
juts out on the outside from the width side of the bearing
section 16a and extends slightly obliquely rearwards,
inclined downwards somewhat. A coupling bar 27, which is
directed steeply upwards, is mounted at the rear end of the
angle link 26. The upper end of the coupling bar 27 is
jointedly mounted in the middle region of a thrust bar 28.
The thrust bar 28 is for its part pivotally mounted with
its rear end on the bracket 14 and with its front end on a
downwardly angled-off leg 9a of the roof skin retaining bow
9, extending forwards and at the same time obliquely
upwards from the articulation on the bracket.

To uncouple the corner bow 10 from the advancement
movement of the roof skin retaining bow 89, the lower ends
of the corner bow 10 are in each case mounted by means of a
sliding guide 29 in the assigned lateral leg of the roof
skin retaining bow 9. In the clear profile cross-section
of the lateral leg of the roof skin retaining bow 8 there
also runs a sliding block, on which an angled-off guide
lever 30 is mounted by its rear end. This produces a
turning and sliding articulation 31 on the roof skin
retaining bow. The guide lever 30 here lies in complete
coverage on the inside of the angle-off leg 9a and also
corresponds to the latter in its outwardly directed
dimensions. TIts lower end is attached above the angle link
26 on the width side of the bearing section 16a. Due to
the articulation conditions existing, the roof skin
retaining bow 9 can be automatically displaced
longitudinally forwards and lowered in the sense of a
parallel displacement downwards into the compartment 3 for
the top during the folding back of the main bow 11.

Seen from the front in conjunction with Figure 2, the
course of the left-hand parts of the framework in the
vehicle transverse plane of the main bow 11 are clearly
recognizable, the bow still being in a position coinciding

with Figure 1. The roof skin retaining rail 8 is furthest
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outwards and runs at a relatively flat angle of
inclination, matched to the jnclination of the side window
(not shown). It consists of an angle profile of L-shaped
cross-section, which is slightly bent. The narrow side of
the outwardly directed leg in this case lies essentially
flush with the side contour, since the material of the top
is wrapped around the latter and stretched tight between
the roof skin retaining rail 8 and the roof skin retaining
bow 9.

Referred to the extent of the roof skin retaining
rail 8, the strut 16 of the top runs clearly more steeply
“on the inside of the same, the two being interconnected on
the region of their top ends. The connection consists of a
turning and sliding guide 32, which is functionally
recognizable in conjunction with a rear view shown in
Figure 2a. For this purpose, the rearward width side of
the upper end of the roof skin retaining rail 8 is covered
by a tang of the plate connecting flange 16a jutting out in
the vehicle transverse plane. In the region of coverage is
located the turning and sliding guide 32, which comprises a
cylinder bolt 34, defining a bearing axis 33, and a sliding
piece 8a firmly connected to the roof skin retaining rail
8. The cylinder bolt 34 is axially braced by means of a
fastening screw, which passes in a way which cannot be seen
through an assigned bore in the tang of the connecting
flange 16c, on the counter-surface of the tang, and is
thereby held fixedly. Facing the counter surface of the
tang, the cylinder bolt 34 has been machined down to a
narrow front pin 36. The sliding piece 8a is designed as a
hollow box profile, in other words with rectangular clear
cross-section. The clear rectangular cross section is in
this case dimensioned such that it is slightly larger than
the cross-section of the cylinder bolt 34 in the region of
its greatest diameter. In addition, a longitudinal slit 37
with a U-shaped clear bross-section has been cut out from
the rearward facing width side of the sliding piece 8a.
The clear width of the longitudinal slit 37 is slightly
larger than the diameter of the front pin 36. Since the
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material thickness of the walls limiting the longitudinal
slit 37 is smaller than the axial length of the front pin
36, the sliding piece 8a is guided axially and radially on
the cylinder bolt 34. The bearing axis 33 runs parallel to
the centre longitudinal axis of the convertible 1, so that
the roof skin retaining rail 8 is pivotally mounted in the
transverse plane of the main bow 11.

In the longitudinal direction of advancement of the
roof skin retaining rail 8, there is arranged a vertical
distance above its end face a deflector cap 38, which is
mounted in the proximity of the bow tube 17 around a
horizontal swivel axis 39, running parallel to the bearing
axis 33, on the plate connecting flange 16c. This
deflector cap 38 serves the purpose of keeping the roof
skin resting on its upward facing width side away from the
turning and sliding guide 32, for which it has to be held
in the initial position shown. In order to achieve this,
in the region of its rear narrow side, the deflector cap 38
is widened, at least regionally, to the extent that it
rests on the upward facing narrow side of the plate
connecting flange 16c or its tang.

Due to the longitudinal displaceability of the roof
skin retaining rail 8, the turning and sliding guide 32 is
insufficient for fastening the same alone on the strut 16
of the top. Therefore, a further support for the strut 16
of the top is provided in its lower end region, which
support lies somewhat above the side-board upper edge.
Provided as supporting element is a spreader lever 40,
which, bridging the considerable distance in this region
between the strut section 16b and the roof skin retaining
rail 8, both acts in a distancing way and transfers axial
supporting forces onto the roof skin retaining rail 8.

As can be clearly recognised in conjunction with the
view of the spreader lever arrangement obliquely from
behind according to Figure 2b, both ends of the spreader
lever 40 are pivotally mounted for this purpose and the
spreader lever 40 is blocked against swivelling in the

position shown. It can be recognised here that a hinge
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axis 14, which is fixed to the strut of the top and runs
parallel to the bearing axis 33 is defined by a hinge bolt
42, which is rotatably mounted in a bearing sleeve 43 of a
hinge plate 44 fastened on the strut section 16b of the
top. The bearing sleeve 43 is not continuous but divided
into two sleeve sections by a separating gas 45 in the
front half of its longitudinal extent. The spreader lever
40 is designed in the shape of a fork where it faces the
bearing sleeve 43, the fork ends 40a being connected
fixedly in terms of rotation to the hinge bolt 42 in the
region of the separating gap 45 on the one hand and in
front of the bearing sleeye 43, from which a front end of
the hinge bolt 43 protrudes, on the other hand. This type
of articulation of the spreader lever 40 protrudes a
particularly stable support of the roof skin retaining rail
8 in the region of its 1lower end with respect to tensile
stress acting in the vehicle longitudinal direction on the
roof skin retaining rail 8 through the material of the top.
An end of the hinge bolt 42 protruding from the bearing
sleeve 43 at +the rear is connected fixedly in terms of
rotation to a driving finger 46, which is of wedge-shaped
design and protrudes from under the strut section 16b of
the top transversely into the swivelling plane of the
control cam 18a of the main guide arm 18, 1Its free end
passes here through a through-opening 47, which is cut out
from the opposite control cam 18a. This through-opening 47
is located at the front end of a ditch-like depression 48,
which serves as a control track for the driving finger 46.
In accordance with the intended purpose, the depression 48
runs on a circular path around the swivelling axis of the
hinge joint 19, its longitudinal extent being matched to
the relative deflection of the main guide arm 18 relative
to the strut 16 of the top occurring during folding back.
To create the through-opening 47; a link 49 is
disengaged from the bottom of the depression 48 and put out
into a transversely Jjutting-out blocking position facing
the strut section 16b of the top, in which position it
engages underneath the driving finger 46. The link 49 thus
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serves as blocking stop, by which the driving finger 46 is
reliably held in the position shown. The clear length of
the through-opening 47 is dimensioned such that the
engaging driving finger 46 can be tilted in it while
maintaining the engagement if the main guide arm 18 is
swung anti-clockwise relative to the strut 16 of the top.
In addition, the clear depth of the depression 48 is
matched to the length of the driving finger 46 in sucﬁ a
way that the free end of the driving finger 46 can be
supported on the bottom of the depression 48 when the main
guide arm 18 is swivelled further. As a result, the
driving finger 46 is blocked in an obliquely downwards
directed swivel position as long as the end of the driving
finger 46 rests on the bottom of the depression 48.

In order to make it possible for the swivelling
mobility of the spreader lever 40 dependent on the swivel
position of the driving finger 46 to be torsion-free, the
end of the spreader lever 40 remote from the hinge bolt is
connected by means of a hinge joint 50 to a retaining part
51 fixed to the roof skin retaining rail. In this
arrangement, the hinge axis of the hinge Jjoint 50 runs
parallel to the hinge axis 41.

The spreader lever 40 is fixed by means of the
driving finger 46 in the stretching position shown, Jjutting
out approximately at right angles from the width side of
the strut section 16b, in which position the roof skin (not
shown) is stretched laterally by means of the roof skin
retaining rail 8.

In order that, during +travel operation, not all
twists of the top framework under stress have to be
absorbed by the Jjoints of the spreader lever 40, an
additional axial lock 52 is provided in the upper end
region of the roof skin retaining rail 8. This axial lock
52 is clearly recognisable in conjunction with a partial
inner view obliquely from the front according to Figure 2c.

It comprises a transverse pin 53, jutting out rigidly from
the rear end section 7Ta of the lateral roof frame 7, and an

abutment 54, fixed to the roof skin retaining rail.

-
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The transverse pin 53 is located vertically offset
somewhat with respect to the ball joint 22 on the width
side of the end section 7a facing the roof skin retaining
rail 8 and has a conical shape in its direction of extent.
It engages snugly in a clear entry cross-section 52 of the
opposite abutment 54. The abutment 54 is of wedge-shaped
design, matched to the angle formed between the roof skin
retaining rail 8 and the longitudinal extent of the end
section 7a, so that it lies flush with the width side of
the end section 7a. The clear width of the entry cross
section 55 widens increasingly forwards (seen in vehicle
longitudinal direction), from the seat of the transverse
pin 53. This produces an automatic centering of the
transverse pin 53 when the latter enters the assigned fork-
shaped abutment during the course of the closing operation
of the folding top. Once the transverse pin 53 has assumed
its end position shown in the abutment 54, the roof skin
retaining rail 8 is additionally supported by means of the
axial lock 52.

To lower the folding top from the closed position so
far explained into the compartment 3 for the top, firstly
closures (not shown) on the frame of the windscreen 4 have
to be released and the compartment 3 for the top opened.
Since the top compartment cover lies underneath the roof
skin retaining bow 9 (in a way which cannot be seen), the
roof skin retaining bow 9 must first be folded forwards by
approximately g0° in order that the opposingly attached top
compartment cover can be swung up rearwards. In the
process, due to jts end articulation on the roof skin
retaining bow 9, the corner bow 10 is transferred
essentially into the upright surfaces plane spanned by the
latter. With open compartment 3 for the top, the folding
top can then be lowered into the compartment 3 for the top
by manual or power-assisted shifting of the upright main
vow 11 through approximately 90°.

Figure 3 shows the top framework after conclusion of
a first phase of this opening operation. The perspective

view was chosen in this case such that on the one hand the
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kinematic forcible actuation of the framework parts in the
vehicle longitudinal plane and on the other hand the
arrangement of the transverse bearings 23 can be clearly
recognised. The transverse bearings 23 are hinge bearings,
the structure of which can be seen in conjunction with the
enlarged detail according to Figure 3a.

To form the transverse bearings 23, a fastening
flange 56 is screwed onto each of the inward facing
surfaces of the lateral r;of frames 7, from which flange
there protrudes a bearing bolt 57, rigidly connected to the
fastening flange 56. The bearing bolts 57 extend upwards
perpendicular to the plane of the roof cap 5. Assigned to
the bearing bolts 57 in each case, there is provided a fork
flange 58, which is fixed to the roof cap and through the
fork-shaped ends of which there pass transverse bores,
matched to the diameter of the bearing bolt 57. For
mounting, the bearing bolts 57 are inserted through the
bores of the assigned fork flange 58 and secured axially by
means of retaining rings 59 or the like.

The lateral roof frames 7 are thus connected in the
plane of the roof cap 5 to the same, such that it can be
deflected transversely outwards.

To achieve that the angle of deflection between the

~

7 are equal on both

roof cap 5 and the two roof frames
sides, in particular during the course of the closing
operation of the folding top, the transverse bearings 23
are loaded on both sides by means of a leg spring 60. The
leg spring 60 is in each case wound between the fork-shaped
ends of the assigned fork flange 58 around the bearing bolt
57 and is supported by its free legs on the fork flange 58
on the one hand and on the fastening flange 56 on the other
hand. Due to the equal spring force on both sides brought
about by this, a state of equilibrium is created, as a
result of which the roof cap 5 is guided in a mirror-
symmetrical position to the centre longitudinal plane of
the convertible 1 during the course of the folding
operation of the top.

During the shifting of the main bow 11, the latter is
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swung downwards about a vehicle transverse axis defined by
the main bearings 15. Due to their arrangement on the
struts 16 of the top in the main bow transverse plane, the
roof skin retaining rails 8 take part in this swing-back
movement. Similarly, the articulation points of the roof
skin guide arms 24 on the roof struts are also moved on a
corresponding circular path, the movement of the main bow
11 being . transferred to the jateral roof frames 7 by means
of the roof frame guide arms 24. However, at the ball
joints 22, at the same time another momentum 1is introduced
into the lateral roof frames 7, which is directed forwards
‘and downwards. This momentum comes from the main guide
arms 18, which are swung forwards oppositely to the main
bow 11. The opposing swivelling of the main guide arms 18
takes place by the hinge Jjoints 18 being moved clockwise on
a circular path around the main bearing 15 during the
swinging back of the main bow 11, while the change-over
lever 21 articulated on the bracket is connected to the
assigned main guide arm 18 above the hinge joints 19. This
produces a forwards directed relative rotation of the main
guide arm 18 about the ball joints 22b of the change-over
guide arms 21. Since the struts 16 of the top, together
with the assigned main guide arm 18, the roof frame guide
arm 24 and the assigned lateral roof frame 7, in each case
form a parallelogram-like rod transmission, the lateral
roof frames 7 move with their upper narrow side towards the
struts 16 of the top until they are stowed closely above
the same when the folding top is completely lowered.

In the turning-over movement of the lateral roof
frames 7, the distance between the roof cap 5 and the bow
tube 17 is inevitably reduced, so that the roof skin (not
shown) folds increasingly. Since the intermediate bow 12
js fixed to the roof skin, during the course of the roof
skin folding, it folds rearwards about the vehicle
transverse axis formed by the articulation of its leaf-
spring elements 25 on the roof frame guide arms 2%,
reaching its end position after a folding angle of

virtually 180°.
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The corner bow 10 is, on the other hand, not fastened
to the roof skin and is therefore fastened in its middle
region to the bow tube 17 by means of a retaining strap 61.

The roof skin retaining bow 9 is also affected by the
swing-back movement of the main bow 11, since +the bearing
sections 16a are in connection with the roof skin
retaining bow 9 by means of the guide 1levers 30 and ‘the
coupling rod 27. In the swing-back movement of the main
bow 11, the articulation points of the guide ievers 30 and
the coupling rods 27 on the bearing section 16 are moved
clockwise on a circular path around the main Dbearing 15.
As a result, the thrust rod 28 is swivelled anti-clockwise
about its articulation point on the bracket. This
swivelling movement is accompanied by a longitudinal
advancement of the entire roof skin retaining bow 9
forwards due to the connection of the thrust rod 28 to the
angled-off leg 9a of the roof skin retaining bow 9. The
longitudinal advancement is designed such that the roof
skin retaining bow 9 can submerge through the opening of
the compartment 3 for the top into the latter. For this
purpose, the advancement movement of the roof skin
retaining bow - 9 is superimposed by a lowering movement.
This lowering movement comes about due to a p=-:llelogram-
like movement control by the thrust rod 29 in combination
with the guide lever 30.

For compact clustering of all framework parts
arranged in the side wall region of the folding top, there
is further provided a control of the top framework in the
vehicle transverse plane.

The effect of this control after the first phase of
the opening movement is clearly recognizable from a
comparative consideration of Figures 2 and 2a-2c with
Figures 4 and 4a-4c. Since the struts 16 of the top and
the lateral 1legs of the roof skin retaining bow 9 move
during the course of the swing-back movement of the main
bow 11 only in folding planes which run parallel to the
centre longitudinal plane of the convertible 1 and

additionally align with the side extensions of the
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compartment 3 for the top, all other linkage parts lying in
the side wall of the top framework are moved as close as
possible to these folding planes.

In the case of the 1lateral roof frames, this is
accomplished by the two ball joints 22 being moved outwards
synchronously in the sense of an increase in distance, as a
result of. which the roof frames 7 are no longer dlsposed
parallel to each other buf, with even deflection at the
transverse bearings 23, increasingly trapezoidal with
respect to the roof cap 5.

The moving apart of the ball joints 22 comes about
automatically by virtue of the fact that the axial
direction of the hinge joints 18 of the main guide arms 18
in each case runs approximately perpendicular to the
swivelling plane of the assigned strut section 16b of the
top. Since the strut sections 16a are inclined inwards
somewhat from the perpendicular, this design of the joints
leads to an increasing spreading movement of the main guide
arms 18 outwards when the latter are swung forwards. In
order that +this does not cause any joint twisting due to
the change-over guide arms 21 acting on the main guide arm
18, the change-over guide arm 21 is provided at its end
with ball joints 22b, which are capable of absorbing the
tumbling movement of the change-over guide arm 21 free from
stress.

To a somewhat lesser extent than the distance between
the ball joints 22, the distance between the articulation
point of the roof frame guide arms 24 on the lateral roof
frames 7 also increases. Therefore, the end joints of the
roof frame guide arms 24 are designed as ball joints 22a.
The leaf-spring elements 25 of the intermediate bow 12,
supported between the roof frame guide arms 24, compensate
for their increase in distance at the roof frames by
flexural bending deformation.

At the same time as the transverse deflection of the
jateral roof frames 7 outwards towards the swivelling plane
of the roof struts 16, the roof skin retaining rails 8 are

moved out of their spread-apart stretching position in the
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opposite direction towards the assigned swivelling plane of
the strut section 16b, where, after conclusion of the front
opening phase of the folding top, they 1lie closely
alongside the strut sections 16b of the top in a folded-in
position.

In order to bring about this folding-in movement of
the roof skin retaining rails 8 automatically, the relative
turning of the main guide arms 18 relative to the stfut
sections 16b of the top taking place in the first phase of
the opening movement of the folding top is utilised for the
drive.

As can be seen from Figure 4b, the driving finger 46,
engaging in the through-opening 47 of the control cam 18a,
ijs tilted downwards anti-clockwise through an angle of
approximately 60° by turning of the control cam 18a about
the hinge Jjoint 19, in which process it has left the
through-opening 47 and is supported by its free end on the
bottom of the depression 48. Due to its rotationally-fixed
connection to the hinge bolt 42, the tilting movement of
the driving finger 46 leads to a turning of the same in the
same direction through the same angle. As a result, the
spreader lever 40 is alsé swung upwards about the hinge
‘axis 41 until it has reached its upright position shown.
Due to the connection of the spreader lever 40 to the roof
skin retaining rail 8 by means of the hinged joint 50, the
drive movement of the driving finger 46 is transferred in
the form of a swinging-in movement to the roof skin
retaining rail 8. This swinging-in movement is, however,
superimposed at the same time by a longitudinal advancement
of the roof skin retaining rail 8, which is thereby
displaced upwards. The vertical advancement of the roof
skin retaining rails 8 has an advantageous effect because
in this case, when the top is closed, the lower end of the
roof skin retaining rails 8 can lie in an overlapping way
on the side-boards 13, which simplifies the sealing of the
folding top at the sideboards. Since the vertical
advancement of the roof skin retaining rails 8 takes place

right at the beginning of the swinging-back movement of the
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main bow 11, the folding operation of the top is not
impeded by this.

The longitudinal advancement of the roof skin
retaining rail 8 is accommodated at the upper end of the
same by the turning and sliding guide 32, by the edges of
the sliding piece 8a limiting the longitudinal slit 37
sliding along on the circumference of the front pin 36.

As can be seen from Figure 4a, which shows the
upwardly displaced end position of the roof skin retaining
rail 8, shortly before reaching its end position, the upper
end of the sliding piece 8a hits the rear surface of the
deflector cap 38 and 1ifts it up somewhat. The deflector
cap 38 is taken along by the impact of the sliding piece 8a
and swung upwards somewhat about the swivel axis 39, the
material of the top being raised somewhat in this region.
As a result,, the laterally no longer tight roof skin is
drawn upwards somewhat, which facilitates the entry
operation into the compartment 3 for the top. Although a
raising of the material of the top would also be
conceivable without deflector caps 38 with the front end of
the sliding piece 8a, this would entail the risk of too
great a degree of wear of the roof skin on account of
abrasion points.

A precondition for a longitudinal advancement of the
roof skin retaining rail 8 to take place in the first place
is, however, the releasing of the axial lock 52 between the
end section 7a and the sliding piece 8a. The releasing of
this axial lock 52 takes place right at the beginning of
the folding-in operation, when the main guide arm 18 has
been swung forwards only a few degrees of angle. In the
process, the transverse bolt 53 fixed to the end section
slides out of the entry cross-section 55, so that the
blocking of the roof skin retaining rail 8 is subsequently
released. Allowance must be made for the clearance
necessary for this on the driving finger side by a somewhat
overdimensioned through-opening 47.

Thereafter, the transverse pin 53, which can be

recognised in conjunction with Figure 4c, can move with the
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end section 7a independently of the abutment.

On further swinging back of the main bow 11 from its
position corresponding to Figure 4, the two roof skin
retaining rails 8 retaining their folded-in position
although the main guide arms 18 continue to be swung
forwards, as a result of which the control cam 18a also
turns about the hinge Jjoint 19. This is made possible by
the fact that the bottom of the depression 48 runs parallel
to the swivelling plane of the control cam 18a, as a result
of which there occurs during the course of the further
forward-folding movement of the main guide arm 18 merely a
sliding operation of the supported end of the driving
finger 46 on the bottom of the depression 48, without its
angular position changing. The length of the depression 48
is in this case dimensioned such that the main guide arm 18
can be lowered into its stowage position in the compartment
3 for the top, recognisable from Figure 5. In this stowage
position, its ball joint 22 lies a vertical distance above
the assigned main bearing 15, offset rearwards somewhat
relative to the latter, as a result of which the stowage
position of the lateral roof frame 7 is fixed. The roof
frame 7 is swung rearwards by approximately 180¢ in the
ball joint 22 relative to the main guide arm 18, where it
extends obliquely rearwards, crossing the main guide arm
18, in such a way that its end at the roof cap lies on the
same level as the ball joint 22. In order to make possible
a crossing of the main guide arm 18 with a roof frame 7,
the main guide arm 18 is bent off towards the centre
longitudinal plane of the wvehicle in the region of the
swivelling coverage. As a result, the roof frame 7 and the
assigned main guide arm 18 can be arranged alongside each
other in the crossing region and, as can be recognised in
conjunction with Figure 5a, adjoining from there one above
the other in approximately a common longitudinal alignment.
In the stowage position shown of the lateral roof frames,
the ball joints 22 have their maximum distance from each
other, so that the lateral roof frames 7 are swung outwards

to the maximum about their transverse bearings 23 relative
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to the roof cap 5. As a result, they lie approximately in
longitudinal alignment with the struts 16 of the top stowed
underneath the same and, seen from the side, essentially
parallel to the latter at a relatively small vertical
distance. Between the two, roof cap 5 is stowed in such a
way that its surface facing the interior when the top is
closed

main bow 11 lying underneath the roof cap 5 is covered
upwards approximately along the Jjoining line between the
transverse bearings 23. There also extend between the roof
.cap 5 and the bow tube 17 the leaf-spring elements 25,
rearwards to the intermediate bow 12, which is behind the
bow tube 17, runs parallel to the latter and is likewise
covered upwards also by the roof cap 5. The leaf-spring
elements 25 also run, sSeen from the side, essentially
parallel to the lateral roof frames 7 assigned to them,
since they are forcibly transferred into this position due
to the driving of the intermediate bow 12 by means of the
increasingly folding skin of the top, the leaf-spring
elements 25 having been swung downwards about their
articulation point on éhe roof frame guide arm 24 through
an angle of approximately 1800 . Due to the spring
characteristic of the leaf-spring elements 25, the distance
changes of the roof frame guide arms 24 thereby executing a
tumbling movement can be absorbed by elastic elongation.
After conclusion of this tumbling movement of the roof
frame guide arms 24, which is made possible by their
articulation by ball joints 22a, the said roof frame guide
arms run, seen from the side, from the plate connecting

flange 16c obliquely forwards and upwards towards the

assigned lateral roof frame 7 and run, seen from above, on’

the inside of the assigned roof frame 7 essentially
parallel to the strut section 16b.

In the horizontal plane of the strut sections 16b, in
connection with the plate connecting flanges 16c lying in
the same plane and also the bow tube 17, there is also
arranged the completely lowered roof skin retaining bow 9,

which encloses the named components around the periphery.
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The lowering operation of the roof skin retaining bow
9 during the course of the folding-back operation of the
main bow 11 comes about in the way already explained by the
control at the strut of the top of the said strut by means
of the guide levers 30 and the combination of the thrust
rods 28 and the coupling rods 27.

Finally, the corner bow 10, lying somewhat underneath
the main bow 11 in its stowage position, is held during the
folding-back of the top by the retaining strap él, until it
hits the bottom of the compartment 3 for the top.
Subsequently, during further folding-back of the top, only
the flexible retaining strap 61 folds wup. If the folding
top is in the position corresponding to Figure 5 or Figure
5a in the compartment 3 for the top, the latter can be
closed by means of the assigned cover, so that the folding
top is stowed in it, concealed from the outside.

Even if it should appear from superficial
consideration that the lateral parts of the linkage are not
folded all that compactly when they are in their stowage
position in the compartment 3 for the top corresponding to
Figure 5 and Figure 5a, this is a false impression, in
particular because the roof skin has not been represented
for reasons of clarity. However, the roof skin fills up
virtually all the space in the compartment 3 for the top
not taken up by parts of the linkage.

If the folding top is to be closed again, after
opening of the compartment 3 for the top, the main bow 11
is swung forwards again into its upright position. The
mechanical forced control described of all framework parts
of the folded top dependently on the swivel angle of the
main bow 11 results in the sequence of movements of the top
framework described for the opening operation to take place
automatically in the reverse order, the initial position
shown in Figure 1 being adopted again.

For further structural simplification, the ball
joints 22a and 22b could alternatively be designed as
elastomer bearings, since such elastomer bearings permits

not only the swivelling movement in one plane but also
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angular movement out of this plane. This alternative would
also allow the tumbling movements of the roof frame guide
arms 24 and of the change-over guide arms 21 to be
performed free from stress.

Due to the relatively small transverse deflection of
the lateral roof frames 7 in the transverse bearings 23, it
would also be conceivable to design the transverse bearings
23 as flexurally resiliént joints. In the simplest case,
- these flexible Jjoints could be formed by the bending axis
of a leaf-spring shaped at a right angle, the one angled-
off leg of which could be fastened similarly to the fork
flange 58 to the roof cap 5 and the second leg of which
could be fastened similarly to the fastening flange 56 to
the lateral roof frame 7. At the same time as the
transverse - bearing function, through the bending axis of

the leaf-spring, this would also produce the restoring

force, so that no additional spring elements would be
necessary.
Furthermore, elastomer bearings are, however,

likewise conceivable as a replacement for the described
transverse bearings 23, these elastomer bearings obtaining
the necessary restoring force for the lateral roof frames 7
from elastomeric deformation of elastomer bushes or the

like.




CLAIMS:

1. Top framework of a folding top for vehicles, which
comprises a trapezoidal main bow, which is pivotable about
a horizontal vehicle transverse axis between a top erect
position and a top folded pqsition, each side of the main
bow having an at least one-piece lateral roof frame and a
front roof frame interconnecting the lateral roof frames
such that they can be deflected transversely outwards, and
strut sections of the top each adapted so as to form an
obliquely inclined strut section, and the lateral roof
frames being coupled to the main bow by means of further
framework members in such a way that, during movement of
the main bow to the folded position, said lateral roof
frames are controlled into a stowage position near to the
obliquely inclined strut sections of the struts of the top,
wherein the inclined strut sections of the main bow run
with an inward offset with respect to the lateral contour
of the vehicle and more steeply, and on the outside of the
strut sections there is arranged on both sides of the
vehicle a roof skin retaining rail, which is transferable
from a stretching position lying essentially flush with the
surface plane of the vehicle side wall into a folding

position closer to the assigned strut section.

2. Top framework according to claim 1, wherein the two
lateral roof frames are in each case pivotally mounted in
an axial direction running at least approximately

perpendicular to the assigned strut sections on the latter.

3. Top framework according to claim 1 or 2, wherein the
two lateral roof frames are in each case designed as &
continuous bar profile, the longitudinal extent of which is

matched to the length of the struts of the top.

4, Top framework according to claim 3, wherein each of
the lateral roof frames is attached by means of =a

positionally stabilised control arm and by means of a roof
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frame guide arm to the assigned strut of the top in such a
way that, during the shifting of the main bow, it is
guided, seen in the longitudinal plane of the vehicle, out
of a position angled-off forwards by approximately 90° with
respect to the upright struts of the top, dependently on
the folding angle of the struts of the top, into a position
turned through approximately 90° and displaced in parallel
with respect to the assigned strut of the top to the extent
that the front roof frame is stowed approximately parallel

alongside the middle region of the main bow.

5. To framework according to claim 4, wherein the
control arm is ©positionally stabilised by means of a

change-over guide arm supported on the structure.

6. Top framework according to claim 4 or 5, wherein the
control arm is mounted approximately above the side-board
upper edge of the vehicle on the inclined strut section, in
that, with upright main bow, it extends upwards essentially
in the transverse plane of the strut section, in that its
upper end is articulated at the rear end of the assigned
roof frame, and in that the roof frame guide arm is mounted
with one end on the strut of the top, offset vertically
with respect to the articulation point of the control arm
on the roof frame, and with the other end on the lateral

roof frame, offset forwards.

7. Top framework according to claim 6, wherein the rear
end of the roof frame is formed by a downward angled-off

end section, to the lower end of which the main guide arm

adjoins.

8. Top framework according to claim 6 or 7, wherein the
axial direction of the hinge joint at the lower end of the
main guide arm runs approximately perpendicular to the
strut section of the assigned strut of the top, and in that
the upper end of the main guide arm is connected by means

of a ball joint to the roof frame.
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9. Top framework according to claim 8, wherein the roof
frame guide arms and the change-over guide arms are mounted

at both ends such that they are deflectable transversely

outwards.

10. Top framework according to claim 9, wherein ball

joint bearings are provided for mounting.

11. Top framework according to claim 9, vwherein

flexurally resilient joints are provided for mounting.

12. Top framework according to one or more of the
preceding claims, wherein the lateral roof frames are
connected by means of spring-loaded hinge bearings to the

front roof frame.

13. Top framework according to one or more of the
preceding claims, wherein the adjustment movement of the
roof skin retaining rails into its folding position nearer
to the struts of the top takes place automatically by
utilising the relative movement between the struts of the
top and the assigned control arms auring the shifting of

the main bow.

14, Top framework according to claim 13, wherein a
control cam connected to the control arm fixedly in terms
of rotation is arranged around each of the Jjoint axes

between the control arms and the assigned struts of the

top.

15. Top framework according to claim 14, wherein a
spreader lever, supported between the strut of the top and
the corresponding roof skin retaining rail, actuatable upon
a relative deflection of the control arm with respect to
the assigned strut of the top by means of the control cam,
which spreader lever is fixedly articulated by its end on

the strut of the top on the one hand, and on the roof skin
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retaining rail on the other hand, a combination of a swivel
mounting and a sliding mounting being provided for the roof
skin retaining rails between the upper ends of the roof

skin retaining rails and the struts of the top.

16. Top framework according to claim 15, wherein to
support the spreader lever, a driving finger juts out,
which is fixed to the spreader lever and engages in a

controlntrack-of the control cam.

17. Top framework according to claim 16, wherein the
control track is formed by a depression in the width side
of the control cam running in the form of an arc around the
joint axis, the longitudinal extent of which depression is
matched to the swivel angle deflection of the control arm
relative to the strut of the top, the driving finger being
supported by its free end on the bottom of the depression
and being swivel-controlled dependently on the extent of

the depth of the depression.

i8. Top framework pocording to claim 17, wherein a
through-opening is provided in the front end region of the
depression, through which opening the free end of the
driving finger passes in the first phase of the swing-back

movement of the main bow.

19. Top framework according to claim 18, wherein a link
juts out from the front face end of the depression in the
direction of the strut of the top as a blocking stop and,
to create +the through opening, is disengaged from the
control cam and is Dbent out into the jutting-out blocking

position.
20. Top framework according to one or more of the
preceding claims, wherein locking elements are provided on

both sides between the angled-off end sections of the roof
frames and the roof skin retaining rails, by means of which

locking elements the roof skin retaining rails are blocked
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axially when the main bow is fully upright.

21, Top framework according to claim 20, wherein a
transverse pin juts out in each case from the end sections,
facing the corresponding roof skin retaining rails, which
transverse pin enters a fork-shaped abutment of the roof
skin retaining rails during the course of the relative
movement‘of the end sections to the roof retaining rails in

the operation of moving the main bow upright.

22, Top framework according to claim 21, wherein the
clear entry cross-section of the abutments are tapered in
the form of a wedge, seen in the direction of entry, to the

diameter of the transverse pin.

23. Top framework according to claim 22, wherein the

transverse pin is conically shaped.

24. Top framework substantially as hereinbefore described
with reference to and as illustrated in the accompanying

drawings.
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