United States Patent 119
Keller et al.

o 3,837,040
[45] Sept. 24, 1974

[54] MECHANISM FOR LIMITING DEFLECTION
OF A DOOR

[75] Inventors: Manfred Keller; Jochen Hoffmann,
both of Sindelfingen, Germany

[73] Assignee: Daimler-Benz Aktiengesellschaft,
Stuttgart-Unterturkheim, Germany

[22] Filed: Jan. 26, 1972
[21] Appl. No.: 220,777

[30] Foreign Application Priority Data

Jan. 30, 1971 Germany........cccoeeceenennnen 2104456

[52] US.Cl....cccoveiiiiiininns 16/85, 16/145, 16/146

[51] Imt. Clooooiiiiiiiiieeeciineens E05f 5/06

[58] Field of Search................... 16/85, 145, 82, 142
[56] References Cited

UNITED STATES PATENTS

711,715 10/1902  Clark ..o 16/146

2,693,616 -11/1954 Cromwell etal. ....ccocoireinins 16/85

2,767,422 10/1956 ... 16/85

2,787,019 4/1957 ... 16/85

2,860,369 11/1958 Galla.....coovrmrereiiireiiiiceccne 16/85

2,980,945  4/1961 Hollar, Jr..oooiniiienieieenn. 16/85
3,131,423 5/1964  Peras .......cccoecevviivriecncne 16/145 X
FOREIGN PATENTS OR APPLICATIONS
950,624 10/1956
343,439  11/1921
1,054,608  4/1951
1,292,864 11/1962
584,172 5/1955

Primary Examiner—Paul R. Gilliam
Assistant Examiner—Peter A. Aschenbrenner
Attorney, Agent, or Firm—Craig & Antonelli

[57] ABSTRACT

A mechanism for limiting the outward swinging move-
ment of a door, especially of the door of a passenger
motor vehicle, which is secured by hinges at a fixed
part of the vehicle; a spring held roller is arranged on
the inside of the door to which is coordinated a curved
plate-like cam member secured at the fixed part and
including a running surface provided with one or sev-
eral detents for the roller to hold the door in one or
several open positions.

24 Claims, 2 Drawing Figures
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1
MECHANISM FOR LIMITING DEFLECTION OF A
DOOR

The present invention relates to a mechanism for lim-
iting the outward swing of a door, especially of the door
of a passenger motor vehicle, which is pivotally secured
at a fixed part by means of hinges.

A limitation of the door movement in the outward di-
rection is necessary to prevent that the outer surface of
the door and the rear edge of a fender or the like come
in contact with each other and are damaged thereby.
For a known type of construction, which is designed in
particular for long and heavy doors, for example, of
two-door passenger motor vehicles, frequently the nec-
essary installation space is lacking by reason of the con-
figuration of the panes and/or by reason of the arrange-
ment of additional aggregates.

The present invention is concerned with the task to
provide an installation of the aforementioned type
which additionally makes possible a holding of the door
in one or several opening positions whereby an im-
proved boarding and leaving is made possible in motor
vehicles. The present invention essentially consists in
that a spring-held roller is arranged on the inside of the
door, to which is coordinated a curved metallic plate
member mounted at the fixed part, which includes a
contact or running surface provided with detent places
for the roller.

In an advantageous embodiment of the present in-
vention provision is made that the curved plate mem-
ber is pivotally secured at the fixed part about an axis
parallel to the axis of the spring-held roller and is
guided within the door between the spring-held roller
and a support roller. The considerable advantage re-
sults therefrom that only essentially tensional forces
still occur in the cam-like palte member so that its di-
mensioning becomes relatively simple. It is thereby fa-
vorable if the curved plate member is secured at a.bear-
ing support disposed with its axis paralle! to the hinge
axis whereas its running surfaces are constructed as
concentric circular sections with respect to the hinge
axis. It is favorable for the occurring loads and stresses
if the spring-held roller and the support roller are ar-
ranged approximately radially to the hinge axis one be-
hind the other whereby the support roller is disposed
inwardly.

In a structurally advantageous manner the contact or
running surface of the curved plate member for the
spring-held roller may be provided with several cams
which form recesses therebetween whose radius of cur-
vature corresponds approximately to the radius of the
roller. The number of the cams and the location of the
recesses depends on the desired number of stop posi-
tions, i.e., door holding positions. Furthermore, with
this embodiment of the present invention, the curved
plate member includes at its end an extension directed
radially outwardly to the hinge axis, toward which rises
the contact or running surface provided with the cams.
This radial extension serves as end abutment whereby
for purposes of reaching this end abutment the spring-
held roller has to be displaced against the spring force
so that the movement of the door is braked gently
shortly before reaching its end position.

In an advantageous construction of the present in-
vention the roller is held by a pivot arm arranged ap-
proximately tangentially to the contact or running sur-
face of the curved plate member, provided with the
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cams which pivot arm is spring-loaded by means of
springs engaging within the area of the roller. This ar-
rangement of the pivot arm permits sufficient move-
ments of the springy roller whereas it can be con-
structed itself relatively short.

For the appropriate utilization of the existing struc-
tural space, it is favorable if the roller and the support
roller are arranged within the area of the front surface
of the door. As a result thereof, in particular the curved
cam-like plate member can be dimensioned relatively
short. In order to achieve a favorable spring effect, it
is advantageous if the springs are disposed approxi-
mately parallel to the front surface of the door.

In a structurally particularly advantageous embodi-
ment of the present invention the rollers, the pivot arm,
the springs and the support roller possess a common
support mount or bracket which is inserted into the
door. As a result thereof, the installation can be con-
structed far-reachingly as a pre-assemblable structural
unit.

Accordingly, it is an object of the present invention
to provide a mechanism for limiting the outward swing
of a door, especially of a passenger motor vehicle,
which avoids by simple means the aforementioned
shortcomings and drawbacks encountered in the prior
art.

Another object of the present invention resides in an
installation for limiting the outward swinging move-
ments of a door, especially of a passenger motor vehi-
cle, which requires relatively little space for its installa-
tion.

A further object of the present invention resides in an
installation for limiting the outward deflections of a
door which additionally makes possible a holding of the
door in one or several opened positions.

Still a further object of the present invention resides
in a mechanism of the type described above which is
simple in construction, utilizes relatively few parts and
permits an appropriate design of the parts in relation to
the stresses occurring therein.

Another object of the present invention resides in a
mechanism for limiting the outward swinging move-
ment of a vehicle door which can be readily pre-
assembled to a large extent prior to installation into the
car.

These and other objects, features and advantages of
the present invention will become more apparent from
the following description when taken in connection

with the accompanying drawing which shows, for pur-
poses of illustration only, one embodiment in accor-
dance with the present invention, and wherein:

FIG. 1 is a plan view of a mechanism for limiting the
outward deflection of the swinging movement of a door
in accordance with the present invention, and

FIG. 2 is a partial cross sectional view taken along
line Ii—II of FIG. 1.

Referring now to the drawing wherein like reference
numerals are used throughout the two views to desig-
nate like parts, and more particularly to FIG. 1, a front
door column 1 is illustrated in this Figure as a fixed part
of a passenger motor vehicle, on which is secured the
motor vehicle door 3, illustrated only within the area of
its front portion, by means of one or several hinges (not
shown) whose hinge pin or pins 2 are disposed outside
of the door. Additionally, a mechanism is mounted be-
tween the door column 1 and the door 3, by means of
which the door is limited in its movement into its com-
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pletely open position and by means of which several de-
tent positions for the door are produced in several in-
termediate positions.

This mechanism essentially consists of a curved plate
member 4 secured at the door column 1, which is pro-
vided with two running or contact surfaces generally
designated by reference numeral 5 and 6 for a spring-
held roller 7 and a support roller 8 of the door, respec-
tively. The curved plate member 4 is pivotally secured
at the door column 1 by means of a bearing support 9
whose pivot shaft 9’ extends parallel to the hinge pin 2.
The curved plate member 4 extends horizontally into
the door 3 whereas the axes of the spring-held roller 7
and of the support roller 8 are disposed parallel to the
axis 9’ of the bearing support 9. The running or contact
surfaces § and 6 of the curved plate member 4 are con-
structed as concentric circular arcs in relation to the
hinge axis 2. The running surface 5 is thereby provided
with cams 10 for the spring:held roller 7 which form
therebetween recesses 11 whose radius of curvature
corresponds approximately to the radius of the spring-
held roller 7.

The roller 7 is pivotally supported in a pivot arm 12
which, in its turn, is pivotally mounted with its pivot
shaft 13 in a bearing bracket 14 (FIGS. 1 and 2) which
is secured by means of screws 15 and 16 (FIG. 1) at the
front edge and the interior edge of the door 3 and at a
reinforcing sheet metal plate 17. The draw springs 18
are suspended in the pivot arm 12 arranged approxi-
mately radially to the running surface 5 within the area
of the roller 7 in ends angularly bent off at the top and
at the bottom, while the other ends of the springs 18 are
held by the bearing bracket 14, The rollers 7 and 8 are
disposed within the area of the front surface of the door
3 whereas the springs 18 extend approximately parallel
to the front surface. Also the support roller 8 is sup-
ported in the bearing bracket 14 so that a structural
unit is created thereby which can be inserted as a whole
into the door 3 and secured thereat.

In the closed position of the door 3 the roller 7 and
the support roller 8 assume the position illustrated in
the drawing. During the opening of the door the roller
7 runs up along the cam 10 whereby the draw springs
18 are expanded, and thereafter engages in the first re-
cess 11 which corresponds to a first intermediate posi-
tion with an opening angle of 21° for the door 3. Out
of this first intermediate position the door 3 can only
be swung further out or back if the force of the springs
18 is overcome which is effective when the roller 7 runs
up on the cams 10. During the further opening of the
door 3, for which purpose again a predetermined force
is necessary, the roller 7 passes over the second cam 10
and engages in the second recess 11 which corresponds
to an opening angle of 39° for the door 3. Out of the
second intermediate position the door 3 is again mov-
able into the completely open position or in the closing
direction only by the application of a sufficient force.
If the door is further opened, then the roller 7 passes
. over the third cam 10 and engages in the third recess
11 which corresponds to an opening position of 57° for
the door 3. The door 3 can be further moved slightly
beyond the open position whereby the roller 7 runs up
against a radial extension 19 of the curved plate mem-
ber 4 serving as end abutment. The running surface 5§
of the curved plate member 4 rises in the direction to-
ward this extension 19 so that, in order to reach the end
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position, the springs 18 have to be expanded whereby
the movement of the door is braked softly.

While we have shown and described only one em-
bodiment in accordance with the present invention, it
is understood that the same is not limited thereto but
is susceptible of numerous changes and modifications
as known to those skilled in the art and we therefore do
not wish to be limited to the details shown and de-
scribed herein but intend to cover all such changes and
modifications as are encompassed by the scope of the
appended claims.

What we claim is: :

1. A mechanism for limiting the outward swing of a
door which is pivotally secured to a relatively fixed part
by hinge means, characterized in that a spring-held rol-
ler means is arranged within the door which is coordi-
nated to a curved member mounted at the fixed part,
said curved member being provided with running sur--
face means forming detent means for the roller means,
characterized in that the fixed part is in the form of a
door column, said curved member being pivotally se-
cured at said door column about an axis disposed sub-
stantially parallel to the axis of the spring-held roller
means and being guided in the door between the
spring-held roller means and a support roller means,
characterized in that the curved member is secured in
a bearing support means having a pivot axis disposed
substantially parallel to the hinge axis whereas the run-
ning surface means of the curved member are con-
structed as concentric circular arcs relative to the hinge
axis, and characterized in that the spring-held roller
means and the support roller means are arranged ap-
proximately radially to the hinge axis one behind the
other whereby the support roller means is disposed ra-
dially inwardly of the spring-held roller means.

2. A mechanism according to claim 1, characterized
in that the running surface means of the curved mem-
ber for the spring-held roller means is provided with
several cams which form therebetween recesses whose
radius of curvature corresponds approximately to the
radius of the spring-held roller means.

3. A mechanism according to claim 2, characterized
in that the curved member is provided at its end with
an outwardly directed extension projecting radially
outwardly with respect to the hinge axis, the running
surface means provided with the cams rising in the di-
rection toward said extension.

4. A mechanism according to claim 3, characterized
in that the spring-held roller means is retained by a
pivot arm arranged approximately tangentially to the
running surface means of the curved member, said
pivot arm being spring loaded by spring means engag-
ing thereon within the area of the spring-held roller
means.

5. A mechanism according to claim 4, characterized
in that the spring-held roller means and the support rol-
ler means are arranged within the area of the front sur-
face of the door.

6. A mechanism according to claim §, characterized
in that the spring means are disposed approximately
parallel to the front surface of the door.

7. A mechanism according to claim 6, characterized
in that the spring-held roller means, the pivot arm, the
spring means and the support roller means include a
common mounting means which is inserted into the
door.
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8. An arrangement for limiting the swinging move-
ment of a door which is secured to a relatively fixed
part by hinge means for swinging pivotal movement
about a hinge axis; said arrangement comprising:

camming member means attached to one of said

fixed part and said door, said camming member
means having a running surface with camming de-
tent means formed therein,

and resiliently biased roller means attached to the

other of said fixed part and said door for resiliently
engaging with said detent means for limiting swing-
ing movement of said door,

wherein said running surface extends substantially

along a circular arc which is concentric to the
hinge axis,

wherein said camming member means includes a

curved support surface oppositely disposed with
respect to said running surface, and wherein back-
up roller means are attached to said other of said
fixed part and said door for engagement with said
curved support surface,

wherein said curved support surface extends substan-

tially along a circular arc which is concentric to the
hinge axis and to the circular arc of said running
surface,

and wherein the roller axes of said resiliently biased

roller means and said back-up roller means are par-
allel to said hinge axis and are aligned with one an-
other along a radius extending from said hinge axis.

9. An arrangement according to claim 8, wherein
said support surface is a smooth uninterrupted surface
along the extent thereof which engages with said sup-
port roller means during movements of said door about
said hinge axis.

10. An arrangement according to claim 9, wherein
said camming detent means are formed as a plurality of
recesses spaced circumferentially from one another
along the circular arc of said running surface and ex-
tending radially inwardly in a direction toward said sup-
port surface, and wherein the respective radii of curva-
ture of each of said recesses correspond approximately
to the radius of the resiliently biased roller means.

11. An arrangement according to claim 8, wherein
said back-up roller means is disposed radially inwardly
of said resiliently biased roller means with respect to
said hinge axis.

12. An arrangement according to claim 8, wherein
said camming detent means are formed as inwardly
curved recesses having radii of curvature correspond-
ing approximately to the radius of the resiliently biased
roller means.

13. An arrangement according to claim 8, wherein
said camming member means is attached to said fixed
part and wherein said resiliently biased roller means
and said back-up roller means are attached to said
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door.

14, An arrangement according to claim 11, wherein
said camming member means is attached to said fixed
part and wherein said resiliently biased roller means
and said back-up roller means are attached to said
door.

15. An arrangement according to claim 11, wherein
said camming detent means are formed as inwardly
curved recesses having radii of curvature correspond-
ing approximately to the radius of the resiliently biased
roller means.

16. An arrangement according to claim 12, wherein
said camming member means is attached to said fixed
part and wherein said resiliently biased roller means
and said back-up roller means are attached to said
door.

17. An arrangement according to claim 8, wherein
the camming member means is provided at its end with
an outwardly directed extension projecting radially
outwardly with respect to the hinge axis, the running
surface rising in the direction toward said extension.

18. An arrangement according to claim 8, wherein
said door is part of a passenger motor vehicle, and
wherein said fixed part is in the form of a door column
on said motor vehicle.

19. An arrangement according to claim 15, wherein
said camming member means is attached to said fixed
part and wherein said resiliently biased roller means
and said back-up roller means are attached to said
door.

20. An arrangement according to claim 19, wherein
said camming member means is attached to said fixed
part for pivotal motion about an axis which is parallel
to said hinge axis for accommodating manufacturing
tolerances in the construction of said camming member
means.

21. An arrangement according to claim 17, wherein
the resiliently biased roller means is retained by a pivot
arm arranged approximately tangentially to the running
surface of the camming member means, said pivot arm
being spring loaded by spring means engaging thereon
with the area of the resiliently biased roller means.

22. An arrangement according to claim 21, wherein
the resiliently biased roller means and the support rol-
ler means are arranged within the area of the front sur-
face of the door.

23. An arrangement according to claim 22, wherein
the spring means are disposed approximately parallel to
the front surface of the door. '

24. An arrangement according to claim 23, wherein
the resiliently biased roller means, the pivot arm, the
spring means and the support roller means include a
common mounting means which is inserted into the:

door.
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