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5.Claims. . (Cl 296116

.The- present: invention relates 10 folding-top
canstruction for.a motor.vehicle. - : v

‘Falding tops.for motor. vehicles comprise-essens
tally. side: rails, each of which:is: comnosad ;of ‘g
plurality of sections; eross bows for supparting the
fabric:top; and suitable linkage ‘and:pivot: cons
nections for interconnecting the sections:of the
side rails:; . - R :

‘Due.to space considerationslinks which are:in.
tended:to.apply. farces-to side: rail sectionsimust
necessarily: be placed. so' tHat they:operate with
a relatively:small'mechanicaj advantage. .

It is an object:af‘the bresent: invention:to pro~
vide;-means~for,improvingathe-m’echamcal1advan’-
tage of the linkage foreffecting opening and clos-
ing movement of:felding: top- ‘constructions.

- More speeifically; it:is:an object-of ‘the ‘present
Invention to provide:a novel pivot. connection be-
tween side! rail’ sections. adapted: to- increase ‘the
mechanical advantage of :the-acﬁuatingc‘_linkageab
the. precise moment: when:the maximum effort is
required £6 effect openingor closing:movement. -

Itis a-further objeet of ‘the present-invention
to nrovide-a pivot connectionrbetween-:ad‘jaCmt_
sections of a sidexail of 4 folding tap ‘construetion
comprising.a pin:and slobiconnection betweensaid
sections in- comhination with g, balr. of cooperat-
ing abutments at.the -adjacent ends of said-sec-
tions, the parts being -arranged.sush.that: initial
swinging or-rocking movement; between - the'sec-
tions: takes: place: about: a pivet . axis- established
by the contact between said -abutments, this me-
tion being aecomplished:by relative -sliding* be-~
tween the ‘pin and slot, ‘and further swinging o
rocking movement between the: sections’ takes
place ‘about the pin‘after:the pin-‘has reached one
end of the cooperating slot: R

More speeifically, it is'an object -of:the presént
invention to provide a folding top construction in
which a novel pivot:conneetion is provided inter-
mediate adjacent rail:sections, the pivot: connec-
tion ‘being effective to-increase. the mechaniesl
advantage.of actuating linkage interconnecting
the: sections .upon movement toward and from
fully extended position." ] »

Other objectsand features of the inventien will
become apparent as. the description proceeds;
especially when taken in‘conjunction with-‘the ac-
companying drawings, wherein: . '

Figure 1 is a vertical séction through the fold-
ing: top construesion showing:the top in‘open-or
fully extended position: » »

Figure 2 is a view'similarto Figure 1-illustrat-
ing the top.in partially-open position,

. Figure. 3.is.a view: similar: to- Figure: 1+ illusa
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trating the top in ‘completely. folded  position:

Pigure4:s ‘an’ enlarged sectional view llustrat-
ing-the:madvel "pivet-connection hetween the: side
rails and the linkage interconnected’ thereto: -

-Figure 5. istaivertical- seetion through the spe-
cifie: pivot. connection cNustrating: the  side  rail
sectionsinfully extended pasition.

‘Figure:6:is-.a view similar-to Figure 5 illustrats.
ing:-the!side rail seections in ‘the: position which
they oceupyiafter. ‘limited relative pivotal: moves
ment: '

Figure 7 is a.view similar to-Figure 5 illustrats
intg:the side rajl isectionsdnan m’cerme‘diate»iposié
tion:. .

Figure 87is a-sectional view on ‘the line"8+-8;
Figure 5.

‘Figure-97is a'sectional: view on the: line: 9:=9;
Pigure 5;-

rRe_ferring«“nOW:toiFigur.es 1, 2-and"8 there-is-
Hustrated a folding top -constmction‘_-fo'r» ‘a motor
vehield: Portions:of the motor: vehicle are’in-.
dicated in'dot and-dash’ lines:such forexample as
the-windshield frame 1§, the “windshield header:
§{2;-and:portions of-the’ body (4. Thé'folding top
construction- comprises side ‘rails indicated gen-
erally-ati28; each-of the-side rails‘being composed
of‘a*frent:section 22; an' intermediateé section 24,
and ‘e rear section:26; The rear side rail-section-
26ds:pivoted to a pillar casting 28, the pivot-being
indicated ‘ot 30 ‘The'piltar céstingi28¢is, in turiy
mounted on a fixed pivoti32 which -constitutes the-
main pivet-support for the entire folding top con-
struction. The forward-end-of the-fromnt sections
82:of'the:side rails are interconnected by a-trans-

versely:extending hieader bar 24't6 which is-se-
cured-the forward end of the fexible: top-36; the
latter-being formed of a ‘water~-proof-fabrie- or'
other: suitablé ‘material.- The- flexible- top 367 af
Its'rear'end s connected to the ‘hedy-of the ‘vehi-
cle as'indicated at'38. Intermediate’the forward
and ‘rearends-of ‘the flexible top are-a plurality’
of’cross-bows adapted ‘to sipport the top in de~
sired ‘position when: the folding’ top” construction
isfully extended. _ , o

A‘rear how 46'is- brovided- carried by arms 42"
which are meunted: on fixed pivots. 4. The
CToss bow 48 is not connected by linkage and- it
assumes. its -raised position as indicated in ‘Fig-
ure 1:when the fabric top 36 is tensioned.  Upon"
closing or -collapsing- of: the- folding -top tle bow
46 may remainin the position shown in Figure
1-until it'is*pushed:to the- folded position illys=
trated'in Figure 3 by the rearward movement: of-
the:-bala;noqfq'f‘:’che’--tep}cb"nstru’étlo L ‘

Interme'diat@‘orbs"sébdwsédﬁ;~~4‘8~"a;nd5*~50~‘a}re¢pro-
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vided and are connected fo elements of the top
construction as will subsequently be described.

In order to effect controlled guided movement
of the top construction between closed and open
position, a power device herein illustrated as a
hydraulic cylinder 52 is provided which is piv-
oted as indicated at 34 within the body of the
vehicle. Within the cylinder 52 is a piston con-
nected by a piston rod §§ to a power link 58,
the pivot connection between the piston rod 56
and the power link 58 being indicated at %0.
The power link at its opposite end is pivotally
connected to the pillar casting 28 by a pivot
connection illustrated at 62. In order to ef-
fect guided movement of the parts actuated
thereby, the power link §8 is pivotally connected
intermediate its ends to a guide link 64, the op-
posite end of the guide link being mounted on 2
fixed pivot as indicated at 86. The movable end
of the guide link 64 is provided with a pivot
connection 68 to the power link.

At their forward ends the pillar castings 28
are interconnected by the cross bow 48 previous-
1y referred to.

The rear side rail sections 26 have rearwardly
extending arms 79 which are piveted to the mov-
able ends of balance links 712, the pivot con-
nection between these parts being llustrated at
14. The balance links 72 at their opposite ends
are provided with fixed pivot mountings 16.

The rear side rail sections 2§ are connected
to the intermediate side rail sections 24 by piv-
ot connections indicated generally at 88, which
pivot connections are of special design to carry
into effect the objects of the present invention
and will be described subsequently in consider-
able detail. Extending forwardly from adja-
cent forward ends of the pillar casting 28 are
links 82, the links being pivoted to the pillar
casting as indicated at 84 at one end and bheing
pivoted at their forward ends to links 86, the
pivot connections being illustrated at 88. Cross
bow 46 is connected at its ends to the ends of
pillar castings 28. The links 886 at their for-
ward ends carry the cross bow 48 and at their
rear ends are pivotally connected to the rear side
rail sections 26, these pivot connections being
illustrated at 90. Links 92 are provided which
are pivoted at their rear ends to the forward
ends of the links 88, the pivot connections be-
ing illustrated at 94. At their forward ends the
links 92 are pivotally connected to the rear ends
of the front side rail sections 22, the pivot con-
nections being illustrated at 96. Intermediate
their ends the links 82 are pivotally connected
to the intermediate side rail sections 24, the piv-
ot connections being indicated at 98. A link 100
is provided interconnecting the front side rail
sections 22 and the intermediate side rail sec-
tions 24, this link having a pivot connection 102
at its forward end to an intermediate portion of
the front side rail section 22, and a pivot con-
nection 184 at its rear end to the forward end
of the intermediate side rail section 24. The
forward ends of the intermediate side rails 24
are interconnected by the cross bow 50 previous-
1y referred to.

Experience has indicated that a maximum
force is required to effect initial movement of
the top construction towards folded position
from fully extended position as shown in PFigure
1. In other words, the maximum effort is re-
quired when the adjacent ends of the side rail
sections are moving out of substantial alignment.

The initial force required to “break” the joints
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or pivot connections between adjacent ends of
the side rail sections includes the link 82 which
operates in tension upon initial movement of the
parts from the position shown in Figure 1. The
link 82 operates directly on the link 86 which in
furn is connected to the link 92 to apply fold-
ing or collapsing force to the intermediate side
rail section 24. Thus the requirement for initial
folding movement of the top is to effect a clock-
wise rotation of the side rail section 24 about
the pivot connection 80 relative to the rear side
rail section 26. Obviously, the line of action of
the power transmitting linkage is relatively close
to the pivot 80 and this position is dictated by
space considerations which cannot be changed.

According to the present invention however,
the pivot 80 is so constructed that initial move-
ment between the side rail sections 24 and 26
from open position, or final movement of these
side rail sections into fully extended position, is
accomplished about an axis which is removed
from the line of the actuating linkage by &s
great a distance as possible. Thus, the force ap-
plied through the linkage is more effective due
to its substantially increased lever arm which
results from employing the specific pivot con-
nection 80.

Referring now to Figures 5, 6, 7, 8 and 9, the
detailed construction of the pivot connection 80
is illustrated. At the rear end of the intermedi~
ate side rail section 24 there is provided an up-
standing projection 110 which is slotfed as indi-
cated at (12 to provide spaced ears il4. The
forward end of the rear side rail section 26 is
provided with an upwardly extending projection
{16 having a forwardly extending portion 1i8
adapted to enter into the space between the ears
{{4. The portion {i8 is provided with an elon-
gated slot {20 which receives a pin 122 carried
at its opposite ends by the ears 1 14.

The end surfaces of the side rail sections 24 and
2§ are each provided with recesses 124 into which
headed inserts 126 are inserted, these headed in-
serts having rounded heads 128 as best seen in
Figure 7 and preferably being of hardened steel
to provide long wearing bearing surfaces. In
order to reduce the weight of the parts making
up the folding top construction the side rail
sections are preferably formed of aluminum or
other light metal and accordingly the headed in-
serts of hardened steel 128 are desirable fo avoid
excessive wear which would otherwise occur.

Referring first to Figure 5 the side rail sec-
tions 24 and 26 are illustrated in fully open
position at which time the heads 128 of the
inserts (26 are in engagement and the pin 22
is at the left hand end of the slot 128. Accord-
ingly, initial relative rocking movement between
the sections 24 and 26 takes place about a pivol
determined by the engagement between the abut-
ments or heads (28, this motion being accom-
panied by movement of the pin 122 foward the
right hand end of the slot 120. In Figure 6
there is illustrated a limiting condition when
relative rocking movement between the sections
24 and 26 has taken place to such an extent that
the pin 122 has reached the right hand end of
the slot 120. It will be observed that at this
time further rocking motion between the sections
24 and 26 will take place about a pivot axis
determined by the location of the pin 122 at the
right hand end of the slot 120, this condition
being illustrated in Figure 7.

Referring now to Figure 4 and reviewing the
operation of the special pivot connection 80, it
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will be observed that the linkage has a line of
action which is necessarily relatively close to the
axis of the pin 122 and accordingly it is effective
to exert a very small mechanical advantage.
However, by providing the abutments 128 sub-
stantially below the axis of the pins {22, the
mechanical advantage of the link is multiplied
two or three times. By the time the side rail
sections 24 and 2% have reached the position
illustrated in Figure 6, the link 86 will have
swung upwardly about its pivot connection 9§
to an extent where the linkage has attained a
Substantial mechanical advantage with respect
to further rocking movement between the sec-
tions 24 and 26 about the axis of the pin 122.

In actual practice it is of course apparent that
the power which must be applied through the
hydraulic cylinder 52 is determined by the power
which is required to move the side rail sections
into or out of fully exiended position. Initiasl

-movement from folded position takes place with
very considerable mechanical advantage and
relatively small power is required. In g corre-
sponding way movement of the folding top con-
struction from a position in which the top has
begun to fold takes place with considerable me-
chanical advantage.

According to the present invention a construe-
tion is provided which reduces the power neces-
sary to move the elements of the folding top
construction out of fully extended position by a
very substantial factor and accordingly permits
the use of a power cylinder 52 having corre-
spondingly less power. .

The present construction therefore has the
effect of reducing the power requirements for
moving the folding top construction between its
extended and collapsed position without requir-
ing modification of the actuating linkage, the
construction and dimensions of which are sub-
stantially limiteq by considerations of the space
available for this mechanism.

The drawings and the foregoing specification
constitute a description of the improved folding
top construction in such full, clear, concise and
exact terms as to enable any person skilled in the
art to practice the invention, the scope of which
is indicated by the appended claims.

What we claim as our invention is:

1. In a folding top construction for motor ve-
hicles, a pair of side rails, each of said rails com-
prising a pair of elongated sections, pivot means
connecting the adjacent ends of said sections pro-
viding for relative swinging movement there-
between, an actuator connected to one of saigd
sections having a line of action close to the ad-
jacent ends of said sections, said pivot means
comprising ears extending laterally from the ad-
Jacent ends of said sections at the side thereof
toward which said sections move in folding from
aligned position, a pin and slot connection be-
tween said ears, said slot being disposed gen-
erally longitudinally of the side rail established
by bringing said sections into alighment, abut-
ment members at the adjacent ends of said sec-
tions spaced substantially from said pin and slot
connection, said abutments and said pin and slog
connection being constructed and arranged to
provide for initial swinging movement from
aligned position to take place about a first axis
established by the contact between said abut-
ments and to be accompanied by sliding of said
pin in said slot, and further swinging movement
after the pin has reached an end of said slot
to take place about the axis of said pin,
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2. Structure sz defined n claim 1 in which the
extended position of said sections is determinsd
by engagement betwesn said pin and the other
end of said slot, and engagement between said
abutments.

3. Structure as defined in claim 2 in which
said abutments have convexly rounded engag-
ing surfaces to provide rolling contact there
between.

4. In a folding top for a vehicle body, side rail
sections pivotally connected at one end to said
body arranged in substantially longitudinally
aligned relationship when the top is in an open
bosition and adapted to swing angularly rela-
tive to each other as the top is moved towards g
folded position, link means extending length-
wise closely along said aligned rail sections oper-
atively connected to g, forward rail section adapt-
ed to exert pull on the forward section to ini-
tiate angular movement of one rail section rela-
tive to the other during folding of the top, a lost
motion pivotal connection hetween adjacent ends
of said rail sections, said lost motion connec-
tion permitting initial angular movement of the
sections without said connection forming a piv-
oting abutment, abutment means at adjacent ends
of the rail sections engaging each other at a point
located further from the link means than said
lost motion pivotal connection about which the
rail sections pivot during initial angular swing-
ing movement of the side rail sections as a re-
sult of pulling action of the link means, and
said lost motion pivotal connection providing g
second pivoting abutment after Predetermined
angular movements of the side rail sections.

5. In a folding top for a vehicle body, a series
of hinged side rail members pivotally connected
at one end to said body arranged in substan-
tially aligned relationship when the top is in an
open position and adapted to swing angularly
relative to each other as the top is moved to-
wards a folded bosition, a series of hinged link
members extending lengthwise along and closely
adjacent said rail members and operatively con-
nected to a forward rail member for exerting
pull thereon to initiate hinged movements of the
members relative to each other during folding
of the top, a pin and slot connection between
adjacent ends of one pair of said members with
a major dimension of the slot disposed generally
parallel to the length of the members, and abut-
ment means at adjacent ends of the same pair
of members engaging each other at a point lo-
cated further from the members of the other
series than said pin and slot connection whereby
said pair of membpers bivot initially about said
abutment means and said pin and slot connec-
tion provides s second pivoting abutment after
& predetermined angular movement of the mem-
bers.
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