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ABSTRACT

A door is mounted to hinge about a horizontal axis
between a closed position and an open position. A tor
sion bar is mounted in pretensioned manner to bias the

door from the closed position to the open position and
to hold the door in the open position in a tensioned
manner. The vehicle body is made of molded reinforced

plastic while the hinges and mounting plates are metal.
8 Claims, 4 Drawing; Figures
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be located below the plane of the hinge axis so as to lie
below the plane of the door. In this way, the torsion bar

MOUNTING FOR A‘ VEHICLE DOOR

can be positioned in an aesthetic manner out of view

This invention relates to a mounting for a vehicle
door.
As is known, the doors for vehicles, such as automo
biles and trucks, have been mounted in many ‘cases to
rotate about vertical axes between an .open and a closed

position. In addition, the doors have been mounted so
that detents, bars or the like canbe used to hold the
doors in the open position. In these cases, a manual

effort has usually been required to move the doors from
the open position to the closed‘ position.
,
Various types of vehicles,isuch as sports cars and.
racing cars, have also been known wherein doors are,
mounted to move about an axis other than a vertical

axis. For example, it has been known to mount the doors
to pivot about a horizontal axis between an open and
closed position. In these cases, it has been known to use

when theidoor is closed.
By mounting the free end of the torsion bar in a metal
mounting. member, which, in turn, is secured to the
molded body, the pre-stress which is imposed in the
torsion bar can be accommodated by the metal mount

ing member rather than by the molded plastic body.
Thus, should the door and mounting member become
damaged in a manner which requires replacement, the
door and metal mounting member can be readily re
moved from the molded plastic body. Further, any
damaging stresses which may be imposed via the tor
15 sion bar may be more readily absorbed by the metal

mounting member rather than the molded plastic body.
These and other objects and advantages of the inven
tion will become more apparent from the following

detailed description taken in conjunction with the ac
various linkages and the like to hold. the doors in the 20 companying drawings wherein:

open condition. However, some manual effort has usu

ally been required in order to move the doors from a
closed position to an open position. In such cases, it has
been cumbersome to open the doors while exiting from
the vehicle.
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Accordingly, it is an object of the invention to pro
vide a door mounting for a vehicle which allows a door»
to be pivoted about a horizontal axis from a closed

FIG. 1 illustrates a perspective view of a door

mounted on a vehicle body of molded plastic construc
tion in accordance with the invention;
FIG. 2 illustrates a perspective view of a hinge of the
25 mounting for receiving a torsion bar in accordance with

the invention;
FIG. 3'illustrates a perspective view of the free end of
the torsion bar mounted in a metal mounting member in

position automatically into an open position upon re
accordance with the invention; and
lease.
30
FIG. 4 illustrates an exploded view of a part of a
It is another‘ object of the invention to provide a
molded plastic vehicle body and various metal mount
mounting for biasing a door into an open position from
ing members for receiving a door mounting in accor
a closed position.
dance with the invention.
It is another object of the invention to provide a
Referring to FIG. 1, a vehicle such as an automobile

mounting for biasing a door into an open position while 35 is provided with a molded vehicle body 10, for example
maintaining the door in the open position.
made of a glass ‘?ber reinforced plastic, a pair of doors
It is another object of the invention to provide a

vehicle door mounting which facilitates opening of the

11, a means 12 for mounting each door 11 for movement
on a pivot axis between a closed position and an open

door in order to aid egress from the vehicle.

position and a plurality of metal mounting members 13
Brie?y, the invention provides a mounting for a vehi 40 which are secured to the molded! body 10 for receiving
cledoor which is comprised of a means for mounting
the mounting means 12.
'
the door for movement between a closed position and‘
As indicated in FIGS. 1 and 4, the molded vehicle
open position and a cryogenic torsion bar for biasing the
body 10 has a skeletal frame which includes a longitudi
door from the closed position towards the open posi
nally disposed channel shaped beam 14 and a pair of
tion. In addition, the torsion bar is pretensioned-in order 45 ‘cross beams l5, 16 at the roof of the vehicle. These
to hold the door in the open position.
beams 14, 15, 16 are molded in a unitary manner with
The means for mounting the door includes a pair of
the remainder of the vehicle body 10 (not shown) in any
hinges which are disposed on a common hinge axis. In

this case, the torsion bar is coaxial with the hinge axis at
one end and is offset from the hinge axis at the opposite
end. For example, one of . thehinges includes a socket

receiving one end of the torsion bar in non-rotatable
manner so that the torsion bar. is coaxial with the hinge
axis at that end. Thus, upon movement of the door

about the hinge axis towards the closed position, the
torsion bar is twisted so as to have avstress imparted

suitable manner and de?ne a pair of openings over
which the doors 11 ?t. The longitudinal beam 14 has a
raised central portion 17 and two upstanding walls
which de?ne lips 18 which extend along the beam 14
and merge into a similar upstanding wall or lip 18 on the
cross beams 15, 16. The lips 18 serve to form an abut
ment against which the doors 111 can seal when in a
closed position as described below. The rearmost cross
beam 16 includes a pair of recesses 19 which are aligned

thereto for biasing the door towards the open position.
with the plane of the longitudinal beam 14 for purposes
The mounting is particularly useful in combination
as described below.
with a vehicle body, made for example, of a molded
Referring to FIG. 4, the metal mounting members 13
?ber reinforced plastic. In this case, a plurality of metal 60 include cover- plates 20, 21 for ?tting over the cross
mounting members are secured to the vehicle body to

accept metal hinges for the mounting of the door. These
metal mounting members can be secured to the molded
plastic body in-any suitable manner. -

beams 15, 16, a cover plate 22 for ?tting into the cross
beam 14 and a mounting plate 23.
As indicated, the cover plate 20 includes an angle 24

which ?ts along and is secured, as by bolts (not shown)
‘The use of the torsion bar for biasing the door into the 65 toone side of the cross-beam 15 and an inverted U
open position eliminates the need for any coil springs or
shaped member 25 which extends perpendicularly of
spring mountings. In this way, the door mounting is of
the angle 24 into the longitudinal beam 14. This member
compact construction. In addition, the torsion bar may
25 is secured in ?xed manner to the angle 24, for exam
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ple by welding. A plate 26 is also secured,~as by weld
ing, to the bottom of the U-shaped member 25 to form

4,.
The hinge 39 is constructed in like manner and similar
reference characters have been used to indicate similar

parts.

a short box beam.
The cover plate 21 is constructed of a channel shaped
member 27 which ?ts over the horizontal cross-beam

at one end of the pin 44 in order to receive one end 52

16, a U-shaped member 28 which extends perpendicu
larly from the channel shaped member 27 in an integral

of the torsion bar 40 in non-rotatable manner. 'To this
end, the end 52 of the torsion bar 40 is shaped 'to‘mate

manner into the beam 14 and a plate 29 which is se

within the socket 51.

Referring to FIG. 2, the hinge 38 also has a socket 51

'

~

cured, as by welding, to the bottom of the U-shaped

Referring to FIG. 3, the opposite end of the torsion

member 28. The plates 26, 29 are also sized to ?t into the

bar 40 passes through an ‘aperture 30 in the cover plate
21 and a recess 19 in the cross-beam 16 and is secured'to
the cover plate 21 in a pretensioned manner. As indi-cated, the end of the torsion bar 40 is fixedly received in

interior of the longitudinal beam 14. The channel
shaped member 27 is provided with apertures 30 for

purposes as explained below and is otherwise secured in
a bracket 53 which, in turn, is bolted via two bolts 54 to I
suitable fashion to the body 10.
The cover plate 22 is provided with a plurality of 15 the channel shaped member 27:of the cover plate'21.
With the door 11 in the open position the bracket 53 is
apertures 31 to receive bolts (not shown) for bolting of
rotated clockwise, as viewed, over an angle of, for ex‘
the plate 22 to the longitudinal beam 14. To this end,
ample about 20°, and thereafter secured to the member
_ suitable openings are provided in the longitudinal beam
27 so as to pretension the torsion bar 40. The ?xation of
14 to receive the bolts.
the torsion bar to the metal member 27 allows the
The mounting plate 23 is of generally inverted U
stresses imposed on the torsion bar to be transmitted to
shape and is of such a length and width to fit over the
the metal member 27 rather than directly to the cross
U-shaped members 25, 28 of the cover plates 20, 21 and
over the cover plate 22. As indicated, suitable bolt holes

beam 16 of the molded body 10.

I

The torsion bar 40 is made of any suitable material,
25 such as a cryogenic material as described in U.S. Pat.
ment with bolt holes 33 in the U-shaped members 25, 28,

32 are provided in the sidewalls of the plate 23 for align

respectively. Likewise, bolt holes 34 are provided in the
edges of the plate 23 for alignment with bolt holes 35 in
the cover plate 22.
Referring to FIG. 1, each door 11 is constructed of
any suitable shape to fit over a respective opening in the
vehicle body 10. As indicated, each door 11 has a ?at

horizontally disposed lip 36 which extends about the
periphery of the door 11 as well as a well-like body 37

No. ' 4,092, l 80.

In order to mount a door 11 on the vehicle body 10,
the various plates 20, 21, 22, 23 are ?rst secured to the
body 10. For example, the plates 20, 21 are bolted to the
cross~beams 15, 16 via suitable bolts and bolt holes.
Thereafter, the plate 22 is bolted over the raised portion

of the longitudinal beam 14. Next, the plate 23 is placed
over the members 25, 23 with the bolt holes 34 aligned

with the apertures 35 in the plate 22.
which is sized to ?t within an opening of the body 10 35
Thereafter, the hinge plates 41 of the hinges 38, 39 are
with the lip 36 resting on a lip 18 formed by the beams
aligned with the bolt holes 32 and secured via the bolts
14, 15, 16 in a sealed manner.
46 to the plate 23" and via the bolt 47 to the plate 22 and
Referring to FIG. 1, each mounting means 12 is in the
the beam 14.
form of a pair of hinges 38, 39 for mounting a door 11 on
Next, the door 11 provided with the hinge plates 43 is
the vehicle body 10 for movement between a closed 40 located so that the bifurcated ends of the hinge plates 43
position on the vehicle body 10 and an open position, as
are aligned with the supports 42 and the pins 44 inserted
viewed in FIG. 1. In addition, each mounting 12 in
to secure the hinge plates 43 to the supports 42. At this
cludes a torsion bar 40 for biasing a door 11 from the
time, the door 11 is mounted in a pivotal relation about
closed position towards the open position.
the horizontally disposed pivot axis 45 for movement
As shown in FIG. 2, one hinge 38 includes a mount 45 between the closed position and the open position.

ing plate 41, for example of metal, which is of substan
tially L-shape, an upstanding support 42 which is inte
gral with the plate 41, a bifurcated hinge plate 43 which

Thereafter, the torsion bar 40 is inserted through the
openings in the channel-shaped member 27 and the
aligned'recess 19 in the cross beam 16 (in spaced rela
tion) and the end 52 inserted into the socket 51. Next,

is secured to the door 11 and a pin 44 which is mounted
on a horizontal hinge axis 45 to secure the hinge plate 43 50 with the door 11 in the open position as shown in FIG.
to the support 42. The mounting plate 41 is secured by
1; the bracket 53 (FIG. 3) is twisted over an angle of for
bolts 46 to the sidewalls of the mounting plate 23 via the
example 20° (clockwise as viewed in FIG. 3) to twist
apertures 32 (not shown) and by a bolt 47 to the cover
the torsion bar 40. The bracket 53 is then secured to the

plate 22 ‘via the aperture 34 (not shown). The bolt 47

also passes through a suitable opening in the base of the
beam 14. If required, suitable shim plates may be posi
tioned between the mounting plate 41 and the cover

plate 22.
The support 42 is apertured to receive the pin 44.
Likewise the bifurcated end of the hinge plate 43 is
provided with suitable apertures to :receive the pin 44.
The hinge plate 43 is also bolted in suitable manner to

member 27 via the bolts ‘54. Thus, the pre-tension which
is imparted to the torsion bar 40 maintains the door 11 in

the open position.
The door 11 can then be pivoted into the closed posi
tion manually. During this time, the torsion bar 40 is
further twisted. Thus, when the door 11 is released from
the closed position, e.g. via'a suitable release mecha
nism, the door 11 is able to pivot automatically directly
into the open position shown in FIG. 1.

'

'

the door 11 via bolts'48, 48’ as shown in FIG. 1. As
When a 'door 11 is in the closed position, the lip '36
indicated, one of the bolts 48’ has a projecting head 49
rests on the lip 18 of themolded body 10 in a sealed
which acts as a stop for the door 11. To this end, the 65 manner. In addition,‘th'e' well-like body 37 of the door
head 49 is received in a suitable recessed slot 50 formed
11 is recessed within thev lip 18. The longitudinal edge of

in the angle 23 of the cover plate 20 when the door is
closed.

each door 11 is'also provided’ with a suitable sealing

strip (not shown) for fitting under and against a suitable

4,378,658
cover plate 55 which is secured across the top of the

6

means securing said mounting‘: plate to said vehicle

plate 23. This plate 55 may be secured in any suitable

body;

fashion to the vehicle body 10 so as to present a smooth

at least one bolt securing each respective hinge plate
to said door frame, said bolt having a projecting

flush appearance with the doors 11 when the doors 11
are in a closed position.

head for abutting said vehicle in a recessed manner

The invention thus provides a mounting for a door
which not only provides for the automatic biasing of the
door frame into an opened position so as to facilitate
egress from within the vehicle also maintains the door

in a closed position of said door; and
a torsion bar having one end secured to said door and

another end secured to said vehicle body biasing
said door toward said open position.

in the opened position.

2. The combination as set forth in claim 1v wherein

Since the door is mounted on a horizontal axis, the
automatic opening of the door allows ready access to

said hinge plate of one of said hinges includes a socket
receiving one end of said torsion bar in non-rotatable

and from the vehicle, particularly where the vehicle has

manner whereby upon movement of said door towards

a low pro?le.

The mounting is of relatively simple construction and
can be readily mounted in place. Further, the mounting,
if damaged, can be readily removed from the vehicle

said closed position said torsion bar is twisted.
15

and replaced. Still further, the torsion bar allows the use
of simple tools for assembly of the door.
What is claimed is:
20

3. The combination as set forth in claim 2 wherein
said torsion bar is coaxial with said hinge axis at said one
end and offset from said axis at an opposite end.
4. The combination as set forth in claim 2 wherein
said torsion bar is fixedly secured at an end opposite said
one end.

1. In combination:
5. The combination as set forth in claim 1 wherein
a vehicle body;
said torsion bar is a cryogenic torsion bar.
a door;
6. The combination as set forth in claim 1 wherein
a pair of hinges disposed on a common hinge axis, for
said body is made of glass ?ber reinforced plastic.
mounting said door on said vehicle body for move 25
7. The combination as set forth in claim 1 wherein
ment between a closed position and an open posi
said hinge axis is horizontal.
tion, each hinge having a mounting plate, a hinge
8. The combination as set forth in claim 1 wherein
plate and a pin mounted on said axis and in said
said torsion bar is pre-tensioned to hold said door in said

mounting plate with said hinge plate pivoted
thereon;

open position.
30
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