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3 Claims.

This invention relates generally to vehicles and
more particularly to foldable tops therefor.

It is an object of the present invention to pro-
vide a new and improved folding top and im-
proved operating mechanism therefor.

Another object of the invention is to provide a
vehicle top having a new and improved arrange-
ment of the movable parts thereof.

A further object of the invention is to provide
a foldable vehicle top which is raised and lowered
by an electric motor which may be readily dis=

connected from the top so that the top may be

raised and lowered manually, if desired.

Other objects of the invention will become ap-
parent from the following detailed descrlptmn
taken in connection with.the accompanymg three
sheets of drawings in which

Fig. 1 is ‘a sectional vertical view taken Ilongi-
tudinally of a motor vehicle body to show part of
the foldable top structure and operatmg mecha.-
nism therefor;

Fig, 2 is a cross sectmnal view of the body,
taken along the line and in the direction of the
arrows 2—2 of Fig. 1;

Fig. 3 is a sectlonal view showing certain de-
tails of construction- of the operating mecha-
nism;

Fig. 4 is a detail view partly broken away and
in section of the structure of Fig. 3;

Fig. 5 is a cross sectional view taken along the
line and in the direction of the arrows 5—5 of
Fig. 4;

Fig, 6 is an enlarged fragmentary side view of
the top structure;

Pig, 7 is a view'shown partly in elevation and
partly in section, taken along the line and in the
direction of the arrows T—1 of Fig. 6;

Fig. 8 is a fragmentary enlarged view shown
partly in- elevation and partly:in section of a

connecting member of the top operatmg mecha- -

nism;

Fig. 9 is a fragmentary side view of the con-
necting member shown in Fig. 8

Fig. 10 is a fragmentary view similar to Fig. 1
but showing the top in its lowered position, and

Fig, 11 is a cross sectional view of the structure

taken along the line and in the direction of the:

arrows | I—I1 of Fig, 1.

‘Referring to the drawings by characters of
reference, the numeral 10 designates generally a
motor vehicle body having a frame structure in-
cluding g floor i1, intermediate and rear up-

right pillars 12, 13 respectively and outer panels’

14, 'Rigidly mounted on each of the upright
pillars: 12 there is a’‘bracket 15 to which a: pair

of bow links 16.are respectwely pwoted as at

 18a, and rigidly secured to the links {6 is a rear
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cross bow 17 of g foldable top. . Pivoted adjacent:
its lower ends to the links 16 there is a second
or intermediate cross bow 18 which aids to sup-
port the top covering 19 - which may be leakproof
fabric .or other foldable material, the fabric top.
covering being attached to the cross bows 11 and
8.

The intermediate and réar plllars 12 and 3. Te-
spectively of opposite sides of the body are ngldly
secured - together ‘by longitudinal body frame
members 20 and to each of the members 20, an
operating member or lever 21 is pivoted inter-
mediate its ends; as at 22, for raising and lowering
the top: frame structure. Also pivoted to each
of the brackets {5, there is a lever 23 to each of
which is rigidly secured an upright member 24,
these upright members 24 constituting continua-

) tions.of the intermediate pillars {2 when the top

is in raised position. - Intermediate their ends, the
uprights 25 are pivoted, as at 26, to' and interme-
diate the ends of links 27 which in turn are pivoted
at their lower ends, as at 28, to-the upper ends
respectively of the operatinglevers 21. Forwardly
extending frame members. 30 are pivoted at their
rear ends respectively to the upper ends of the
links 21 and rigidly secured to the front ends of
the members 36 there is a cross member or wind-
shield header 3f. When the top is in its raised:
position, as shown in Fig, 1, the header 31 rests .
upon and may be suitably releasably secured to
one or more brackets 32 which are rigidly secured
to the windshield frame des1gnated by the nu-
meral 33.

As shown more clﬂarly in Pigs. 6 and 7, the Jlon-
gitudinal frame members 30 are each provided:
at their rear ends with a reduced, extended por-
tion. 34 adapted to engage and seat respectively in -
forwardly directed sockets 3%, respectively pro-
vided in socket members 36 which are rigidly se-
cured, one to each of the upright members 24,
adjacent.the upper ends thereof. ' ‘The upper ends
of the links 27 may be connected respectively to -
the rear ends of the longitudinal frame members
30 by bolts 3T or by any other suitable means,
Preferably, the extension pillar members 24 are. -
channel-shape members as shown in Fig. 7 and:
receive therein downturhed end portions 38 of a
cross bow 39 -which may be riveted or be other-
wise rigidly secured to the members 24, the top
covering 19 ‘being suitably attached to the cross
bow. .Intermediate their.ends, the. longitudinal
frame members 30 are provided with upwardly

: directed lugs 40, see Fig. 1, to which are Tespec-




tlvely and vaotally connected, forwa,rdly d1sposed

ends of links 41, the rear ends of the links 41 be- -
ing pivotally connected as-at 42 to and adjacent

the upper ends of the members 24, Each of the

levers 23 is provided with an arm 43 which, when.-

the top is in. raised position, extends rearwardly
and upwardly and to each of the lever arms 43 .is
i .~ connected helical coil springs:45 which are an-

chored respectively to the rear body: posts or pil-
lars 13, When the top is lowered, the springs 45

o

yieldingly oppose lowering of the top and are -

tensioned to-balance or stea.dy the top move-:

ment

" The operating levers 21 are each prowded with |

2 lower arm 46 and the ends. of these arms 46

i - are each provided with an extension comprising .

|- a pair of tensioned plate members 4T which may
i 'be rigidly secured to the arms by rivets 48; or by

* other suitable means. Below the ends of the lower
arms 48§, the plate members 47 are provided with
oppositely d1rected offset substantially parallel
end portions 50 which are- ‘provided with opposed
recesses or sockets 51 to receive rounded extended
portions 52 of internally threaded traveler mem-
bers:or nuts 53 which reSpectNer screwthread
onto rotatable shafts 54, driven by an electric mo-:
tor 10, - The end portmns 50 are made of resilient
or spring metal and are pre-formed. inwardly fo-

ward each other such that they must be forced,

apartin ‘order that the extensions 52 may be po-
sitionedin-the ‘sockets §1 with the result thdt
the extensions 82 are held in their sockets 51 by

the tension under which:the spring portiotis 50

are'placed. Between the rivets 48 and the sockets
51 the lever arm 46 and the extension mémber
41 are provided with aligfiing apertures to receive
-a rivet 55;'and held under tension under the heads
‘of the rivet §5 are spring plate members 56 -hav-
-ing radially spaced spring fingers 5T engaging the
_opposite sides of the extension members 41 to aid-

the tenisioned end portions 50 in holding the ex:

tensions 52 in their sockets 5i. - It will be seen:

g _that the gbove ‘described.: ball -and socket joints

permit-relative swinging movement between the.

drive screws 54 and the operating levers 2I re--
spectively connected thereto and that by forcing:

the extension portions 50 apart the operatihg
levers 21 and screws 54 may be easily and guickly:
" disconnected. By disconnecting the levers 2¢ and
| -the screws 54, the top may then be raised or low-‘

-eréd manually, if desired.

The lower ends of the drive serews’ 54 extend
respéctively inte gear housings 58 wherein they!
are preferably journaled in rollerbearings 59, sep-:

arated by tubular spacer members 60 which sur-‘ £

| round the lower shaft portion 61 of each of the:
- drive screws. At their lower ends, the gear hous-|

ings' 58 are individually plvoted as-.at 62, toi-

brackets 63 which are rigidly. secured to the body
structure floor "I I by bolts 64.
mounting the gear casings 58, it will be seen that.

screws. 54 pivot as they rofate to: pivot the top:

1 operatmg levers 46 1n raising and lowering: thei
“$op. ‘

By plvota.lly -

Secured onto each of the screw shaft portlons N 1
. there is & worm wheel of' gear 65 in mesh tespec--
| tively with ‘worm gears 66. - The worm:gears 66:
are secured on séparate shafts 67 and 88 whlch;
extend transversely of the body and are driven’
by & -common, reversible ‘type: electrie motor-10;!
see ‘Fig, 2. As shown in Fig. 4, the ‘worm gears
66 are each provided with & hollow exd portion T{"
which’ projects -externally’ of their gear casings:
56 and receive outer end portions T2 respectively:
of. the motor dnven shatts 61 and 68. ‘The end:
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portions 12 of the shafts 61, 68 are made multi-

- sided internally to provide drive connections be-

tween the shafts 67, 68 and their respective worm
gears 66. Similarly, inner end portions of the
shafts 61, 68 are made multi-sided to engage in -
complementary or multi-sided sockets in mem-:
bers 15 which are secured to opposite ends of the
drive shaft of the electric motor 710. The multi-
sided opposite end portions of each of the shafts
are rounded or convex, as shown in Figs. 4 and
to .permit canting of the shafts relative to the
motor 70 and to the gear casings 58 during raising
or lowering of the top. ' The motor 70 is rigidly

-mounted on a cross member T0a which is rigid '
15
© Fig, 4, are provided one in each of the hollow ends

with the body structure, - Helical coil springs 17,

1t of the worm gears 66 and act to retain the

-inner ends of the shafts 67, 68 in the socket mem-
“bers 15 of the motor 18. - Any suitable control

system or circuit, preferably controllable by a-
switch by the vehicle operator may be provided’
for starting and stoppmg the mof;or 10 to raige
or Tower the top, -

: Operatzon

In lowenng the. vehlcle folda,ble top, the motor
10 is' started and through the shafts 67, 68 and
the gears 65, 66 rotates the angularly dlsposed

- screws 54.  As the screws 54 rotate; the follower

30
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_ of the canting drive shafts 87,.68.
opersting levers 21 are pivoted :clockwise, links

members or nuts 53 are caused to move down-
wardly on the screws which movement, pivots
the opera.tmg levers 21 clockwlse as seen facing
Fig. 1, ¢ausing the screws 54 to.swing counter- =
clockwise which movement is permitted by reason
When -the

2T are moved rearwardly, carrying the upper pil-.

" lar extension 24 therewith’ which breaks . the

40

joints comprising ‘the socket members 36 and ex-
tensions 35 therefor. The rear bow supports 16
which are held up solely by the top covermg to
which the bow LT is attached, now swings down-
wardly by gravity, followed’ by the intermediate
bow 18, carried thereby. As-the:links. 2T meve;
rearwardly and downwardly, the. pillar extensions
24 swing about the pivots 16a¢: which causes the

‘members 30 to move rearwardly while at the same.

time swinging clockwise about the pivots 40. The
levers, links and other parts continue moving
rearwardly and. simultaneously swinging about
their pivots as above described until finally they. -
assume the folded top lowered positions shown’

" in Fig: 10, To raise the top, the motor 70 oper-

-ates in the opposite direction and through rotat-

ing screws 54 pivots the operating levers 2 cotiii-
terclockwise, the movenients ot the various top.

“frame parts being reversed in direction from the

movements they make in lewering the top. - When

" the top-is lowered, the springs 45 are:tensioned

60
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which aids in steadying the movement of the top:
and the force stored in the springs aids the motor .
10 when thie top is dgainm raised.  In the event'it .
is desired to raise br.lower the top mianually, the~
power means’ may beé quickly and easily diseon-
nected frofrx the top by spreading apart the sock-" -
et -extension member 50¢ and separating the ex-
tensions from the serew travelers o nuts 5§3. . -
It will now be appreciated thit I -hdve pro-:
vided mew and improved individual mechanisms

coperated by a conmmon ot single motor. for raig-

ing and for lowering 'a foldable vehicle top.
Further, I have provided improved connections.
between the above mechahism and the top: strue=-
ture’ whereby they may - be . quickly -and *easily:

-disengaged to permit manudl raising and lowers.:

’
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ing of the top if desired, or necessary. In ad-
dition, I have provided novel connecting means
cantable between a  fixed motor and .the two
separate top raising and lowering mechanisms

and of a character which permits the motor to.

be quickly and easily disconnected from said
mechanism.

‘While I have shown and described my inven-
tion in detail it is to be understood that the same
is to be limited only by the appended claims for
many changes may be made without departing
from the spirit and scope of the invention.

What I claim is: :

1. In a motor vehicle having a body, a fold-
able top for the body, a pair of pivoted operating
levers operatively connected to said top and op-
erable to raise and lower said top, a pair of ro-
tatable threaded shafts, power operated means
to rotate said shafts, internally threaded nuts
respectively screwthreaded onto. said shafts and
movable - longitudinally thereof by rotation of
said shafts, said nuts having oppositely directed
extended portions, and spaced tensioned mem-
bers carried by said operating levers and hav-
ing opposed sockets respectively receiving the
extended portions of said nuts, whereby to pro-
vide a quickly releasable connection .for -facili-
tating manual raising and lowering of said top
independently of said power-operated means.

2. In a motor vehicle having a body, a fold-
able top for the body, a pair of pivoted operating
levers operatively connected to said foldable top
and operable to raise and lower said top, a pair
of rotatable threaded shaffs, power operated

3
means to rotate said shafts, internally threaded
nuts respectively screwthreaded onto said shafts
and movable therealong by rotation of: said
shafts, and a pair of spaced extension members -
secured to each of said operating levers, said ex-

- tension members being tensioned and having

10

inwardly facing sockets, said nuts having oppo-
sitely disposed extended portions held in the
sockets of the respective extension members by
the inherent tension thereof, whereby to provide
4 quickly releasable connection for facilitating
manual raising and lowering of said top inde-
pendently of said power-operated means. :

3. In a motor vehicle having a body, a fold-
able top.for the body, a pair of pivoted operating
levers operatively connected to said foldable top

" and operable to raise and lower said top, a pair

30

of rotatable threaded shafts, power operated
means to rotate said shafts, internally threaded
nuts respectively screwthreaded onto said shafts.
and movable therealong by rotation ‘of said
shafts, a pair of spaced extension members. se-
cured to each of said operating levers, said exten-
sion members being tensioned and having in-
wardly facing sockets, said nuts having oppo-
sitely disposed extended portions held in the:
sockets: of respective extension members by the
inherent tension thereof, and yieldable tensioned
members acting to urge the extension members
of each pair toward each other, whereby to pro-
vide a quickly releasable connection for facilitat-
ing manual raising and lowering of said top in-
dependently of said power-operated means.
FREDERICK J. WESTROPE.




