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[57] ABSTRACT

A guide mechanism for a sliding door for a motor ve-
hicle such as a van. The guiding mechanism is charac-
terized in that it includes a roller carriage along which
the door slides. An element of a synthetic material or
a plastic holds three sides of a rail which forms a bear-
ing for the axle of a roller. This element acoustically
and mechanically insulates the axle from other metal
parts of the guide mechanism. This in turn will reduce
the noise which is usually generated when the door is
opened or closed.

7 Claims, 4 Drawing Figures
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GUIDE MECHANISM FOR SLIDING DOORS FOR
MOTOR VEHICLES

BACKGROUND OF THE INVENTION

This invention relates generally to motor vehicles and
particularly relates to a sliding door for such vehicles
such, for example, as a van.

Such sliding doors are known from the German pub-
lished application No. 1,248,488 and from the corre-
sponding U.S. Pat. No. 3,100,667. These prior patents
disclose a guide mechanism for a sliding door which
may be swung outwardly of the plane of the vehicle and
may then be moved in a plane parallel to the wall of the
vehicle. Such a sliding door may be provided with a
hinge armature including a U-shaped frame which is so
journalled that one of its legs is swingably attached to
the sliding door while the other or second leg is swing-
ably attached to a roller carriage. The roller carriage
rolls on a rail fixed to the wall by means of at least one
roller. The second leg is fixedly connected with a nose
or latch behind which engages a pawl clement when the
sliding door has been swung outwardly with respect to
the wall and which prevents the return of the U-shaped
frame by engaging one arm of a two armed lever which
may be swung about an axis. The other arm of the lever
is associated with a locking block within the range of
the end of the rail facing the closed sliding door. The
arrangement is such that the other arm of the lever
swings the pawl clement out of engagement with the
nose or latch when the sliding door is closed. Further-
more, means are provided for arresting the roller car-
riage with respect to the rail when the sliding door is
closed. The two-armed lever and the mcans for arrest-
ing the roller carriage consist of horizontal levers which
may be swung about a vertically extending axis, that is
in the plane of the door or parallel thercto against the
force of springs.

It is accordingly an object of the present invention to
provide such a guide mechanism which is particularly
suitable for the sliding door of a van or small delivery
truck and which is so arranged that opening and closing
of the sliding door takes place with a minimum of noisc.

Particularly for sliding doors or motor vehicles con-
sisting essentially of large sheet metal parts and a frame
for holding the sheet metal, the danger arises that while
the roller carriage rolls over the rail in order to move
the sliding door a disagrecable noise may be generated.

SUMMARY OF THE INVENTION

In accordance with the present invention the roller
carriage consists of a synthetic or plastic material form-
ing an clement which surrounds the rail on three sides
and which forms a bearing for the axle of the roller on
both sides thereof. This axle is now insulated from
other metal parts of the hinge armature. Further, the
axle of the two-armed lever is maintained in an approx-
imately horizontal direction by the synthetic material
element while the two-armed lever is formed as an an-
gular lever which is swung by gravity behind the nosc
or latch.

The investigations and thoughts which have lead to
the present invention have shown that an effective
noise damping is effected by means of an acoustical de-
coupling between the various mctal parts by the syn-
thetic material clement. Further the generation of noise
is diminished in that the two-armed lever which pre-
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vents the swinging back of the U-frame when the slid-
ing door is swung outwardly of the plane of the wall
does not assume a definite position under the influence
of springs, but under the influence of gravity.

In another embodiment of the invention the number
of metal parts is further reduced in that the means for
arresting the roller carriage is formed by the nose and
a stop at the rail behind which the nose is positioned
when the sliding door is closed. Here the nose cooper-
ates with the two-armed lever depending upon whether
the sliding door is in the open position or in the closed
position to prevent the swinging back of the sliding
door into the closed position. Alternatively the nose co-
operates with the rail for the purpose of holding the rol-
ler carriage in the position associated with the closed
position of the door. Due to the multiple functions of
the nose the construction of the roller carriage is sim-
plified because it only has to carry one or more rollers
as well as a two-armed lever. As previously explained,
the nose is fixedly secured to the leg of the U-shaped
frame swingably journalled at the roller carriage.

The journal of the axle for the two-armed lever may
be constructed in a very simple way in that the roller
carriage surrounds three sides of the rail. Thus, the rol-
ler carriage forms a relatively deep groove for receiving
the rail and the roller so that the carriage can form a
bearing for the axle of the roller at both sides. If the
axle is sufficiently rigid the journals therefor do not
have to receive any bending moments. In order to lock
this axle, that is to prevent movement of the axle out
of the synthetic material element, the leg of the U-
shaped frume which is swingably sccured to the syn-
thetic material element may be so arranged that the
synthetic material element receives at least partially the
sccond leg of the U-shaped frame. Furthermore the
axle of the roller extends adjacent to the second leg
with a surface of the generating surface and is disposed
opposite the same in a recess which is approximately
vertical to the sccond leg and extends through the syn-
thetic material element which includes a stop for the
other front surface of the axle. Opposite the other front
surface of the axle therec may be provided in the syn-
thetic material clement a reduction of the diameter of
the bore serving as a stop so that one must exert force
on this front surface by means of a tool for removing
the axle.

Still another embodiment of the invention further re-
duces the generation of noise during movement of the
door. Herc the second leg of the U-shaped frame cx-
tends through the synthetic material element. This is
already the case for the roller carriage of the previously
known construction. The second leg may be tightened
between the nose and a spring disk disposed below a
nut which is screwed on the end of this leg.

The novel features that are considered characteristic
of this invention are set forth with particularity in the
appended claims. The invention itself, however, both as
to its organization and method of operation, as well as
additional objects and advantages thereof, will best be
understood from the following description when read
in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side clevational view of a small delivery
truck or van provided with a sliding door according to
the present invention and which includes the hinge ar-
mature of the invention;
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FI1G. 2 is a side elevational view of the hinge armature
with locking block;

FIG. 3 is a plan view of the roller carriage; and

FIG. 4 is a sectional view taken on line IV—IV of
FIG. 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings wherein the same ele-
ments are designated by the same reference characters
and particularly to FIG. 1, there is illustrated, by way
of cxample, a motor vehicle such, for example, as a van
having a side wall 1. In order to load and unload goods
from the motor vehicle there is provided an opening
which is normally covered by the sliding door 2. This
sliding door is swung outwardly in the direction of the
obscrver, that is out of the opening in the wall 1,
thereby to open the door. Subsequently the door is
pushed in a direction away from the vehicle in a plane
parallel to the plane of the wall 1. In order to guide and
hold the door there is provided an upper and lower
guide 3 and 4 as cxplained in the previously referred to
German and U.S. patents. The guides 3 and 4 arc dis-
posed within the range of the front edge of the sliding
door. There is further provided a guide mechanism
generally designated S within the range of the rear edge
of the sliding door approximately in the middle of its
height. The present invention relates to the construc-
tion of the guide mechanism 5. As shown in FIG. 1, the
guide mechanism includes a hinge armature, one essen-
tial element of which is the U-shaped frame 6, both legs
of which extend upwards. With one of the legs 7 shown
to the left in FIG. 1, the U-shaped frame 6 is swingably
attached to the sliding door 2. The other or second leg
8 shown to the right in FIG. 2 is also swingably con-
nected to the roller carriage 9. The roller carriage 9 in
the embodiment illustrated includes a roller which rolls
over the rail 11 which extends behind the cover 10 in
the wall 1 when the door 2 is moved.

It will be understood that the sliding door 2 is also
provided with a lock mechanism which is generally in-
dicated at 12. However, since the lock mechanism
forms no part of this invention it has not been illus-
trated or described in detail.

Referring now to FIG. 2, the U-shaped frame 6 is
shown in the position which it assumes when the door
is closed. To this end the door must be pushed into the
door opening and against the action of a drawspring 13.
The left-hand end of the drawspring 13 is attached to
a pin 14 to which is also attached a hinge-like holder
for the first lcg 7 of the frame 6 which is formed by an
armature clement 15. The right-hand end of the draw-
spring 13 is hooked to the lever 16 which eccentrically
attacks the first leg 7 so that the drawspring 13 exerts
a moment on the frame 6. While the first leg 7 extends
through the cye portions 17 and 18 of the armaturc
portion 15 and is connected between these portions 17
and 18 rigidly with the lever 16, the second leg 8 of the
U-shaped frame 6 cxtends through the roller carriage
9 which is formed as a synthetic material clement. In
this cmbodiment the roller carriage includes a roller 19
which runs over the guide rail 11 secured to the wall.
The carriage 9 surrounds the rail 11 over a certain
length so that a rotation of the carriage 9 about a verti-
cal axis through the rail 11 is prevented. Since the car-
riage 9 surrounds the rail 11 on three sides, as shown
particularly in FIG. 4, that is it is provided with a longi-
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tudinal groove for receiving the rail, the axle 20 of the
roller 19 is journalled at both sides of the roller by the
carriage 9. This provides a particularly simple and effi-
cient journal for the axle 20. The second leg 8 of the
U-shaped frame 6 extends through the carriage 9 as
shown in FIG. 2 behind the axle 20 in such a manner
that the rear surface of the axle 20 as viewed in FIG.
S, is opposed to the outer surface of the second leg 8.
Furthermore, the bore provided in the carriage 9 for
receiving the axle 20 has, as shown in FIG. 2 in the
front region of the carriage 9, a smaller diameter than
the axle 20. Accordingly the axle 20 is prevented from
sliding out of the carriage 9 in any direction without the
necessity to provide additional safety devices. The axle
20 is inserted from the rear as shown in FIG. 2 before
the second leg 8 of the U-shaped frame 6 is pushed into
the carriage 9.

Fixedly secured to the second leg 8 there is provided
the nose or latch 21 which cooperates with the angle
lever 23 which is rotatably journalled about the hori-
zontal axle 22. The lower arm 24 of the two arms, as
shown in the figure, forms together with the latch 21 a
pawl clement while the relatively heavy upper arm 25§
tends to swing about the axle 22 in a downward direc-
tion under the influence of gravity whereby the pawl
element 24 is brought into engagement with the latch
21. In the position of the sliding door which as illus-
trated is in the closed position the angle lever 23 is
swung by the locking block 26 in a clockwise direction
as shown in full lines so that the pawl element 24 is
moved out of engagement with the latch 21, The lock-
ing block 26 is secured to the wall within the range of
the rail 11 adjacent the door. When the sliding motion
necessary for closing the door is almost finished by the
action of the locking block 26 the angle lever 23 acting
as a stop for the other arm 25 and is so swung that the
locking block 26 operates as a stop for the other arm
25 of the angle lever 23. Only then is the lower arm 24,
which operates as an arresting member, is disengaged
from the latch 21 and thereupon the U-frame 6 which
when the door is opened is in its approximately vertical
position, can now be swung forwardly out of the plane
of FIG. 2 into the position illustrated in FIG. 2.

As shown in FIG. 3, the carriage 9 is provided with
a cutout 27 facing the sliding door for receiving at least
partially the pawl element 24 in its effective position so
that also the axle 22 is journalled at both sides of the
lever 23 in the synthetic material element 9.

FIG. 2 illustrates in dash-dot lines at 25’ the position
of the angle lever 25 when the door is open. In this case
the pawl element assumes the position shown at 24’
and is disposed as shown in FIG. 3 behind the latch
which assumes the position shown at 21’. In this em-
bodiment it is assumed that the two positions of the
latch enclosc an angle of approximately 90° This fol-
lows in that also between the position of the U-shaped
frame when the door is closed and shown at 6 and the
position of the frame when the door is opened which is
shown at 6’, there cxists an angle of approximately 90°
as shown in FIG. 3.

The fact that the nose or latch 21 is rigidly con-
nected with the second leg 8 of the U-shaped frame 6
makes it possible to utilize the nose 21 in its position
corresponding to the closed door also for stopping the
roller carriage 9 when the door is closed. To this end
a lateral cutout 28 is provided in the rail 11 into which
the nosc 21 extends when the door is closed. A motion
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of the roller carriage 9 can only take place after the U-
shaped frame has been swung into its opening position
shown at 6’ (sce FIGS. 3 and 4).

The synthetic material carriage 9 prevents various
metal parts of the hinge armature, particularly the rol-
ler 19, the frame 9 and the angle lever 23, from touch-
ing cach other. In this manner, as has been proven by
experiment, a disturbing transmittal of noisc such as
are caused when the roller 19 rolls over the rail 11, is
avoided. This sound insulating cffect is further cn-
hanced in the illustrated embodiment in that the syn-
thetic material carriage 9 is tensioned by the second leg
8 of the U-shaped frame 6 secured between a support
formed by the nose 21 and a spring disk 29 below a nut
30 which is threaded to the free end of the second leg
8. The spring disk 29 also causes a reduction of the de-
velopment of noisc when the sliding door is moved.

As shown particularly in FIGS. 3 and 4, the angle
lever 23 rests behind the U-shaped frame 6 as shown in
FIG. 2. This is necessary because when the U-shaped
frame is in the position corresponding to the closed
door therc must be space for the locking block 26 as
shown in FIG. 2. This locking block in the embodiment
illustrated is screwed to the wall as shown at 31 and 32.
These locking areas 31 and 32 are covered when the
door is closed by the eye portions 17 and 18 of the ar-
mature clement 15.

The synthetic material clement of the carriage 9 may,
for example, consist of 6.6 polyamide which is obtain-
able from Beycer A. G. or from Farbwerke Hoechst A,
G. This material may be used with 30 percent glass fi-
bers.

What is claimed is:

1. Guide mechanism for a sliding door capable of
being swung out of an opening in and within a plane
parallel to a wall of a vehicle, said mechanism compris-
ing:

a. a hinged armature having a U-shaped frame and
having a first and second leg;

b. said first leg being swingably secured to said sliding
door;

¢. a roller carriage, said sccond leg being swingable
secured to said roller carriage, said roller carriage
having a roller;

d. a rail fixed to the vechicle for permitting said roller
to roll thereover;

c. a nose fixed to said second leg;

f. a two-armed lever, onc arm of said lever forming
a pawl element;

g. locking block associated with the other arm of said
lever and within the range of the end of said rail
when said sliding door is closed, said nose being
disengaged from said pawl element when said slid-
ing door is closed;

h. mcans for arresting the motion of said roller car-
riage on said rail when said door is closed;

i. said roller carriage being formed of a synthetic ma-
terial element surrounding substantially three sides
of said rail, said synthetic material element forming
a bearing for the axle of said roller, whereby said
axle is isolatcd from other metal parts of said
hinged armature, the axle of said two-armed lever
extending in an approximately horizontal direction
and being journalled in said synthetic material cle-
ment; and

k. means pivoting said two-armed lever for pivotal
movement under the influence of gravity and in a
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vertical plane so that said lever tends under said in-
fluence of gravity to swing behind said nose to pre-
vent swingingback of said U-shaped frame.

2. Mechanism as defined in claim 1 characterized in
that said mecans for arresting said roller carriage is
formed by said nose and a stop on said rail and that said
nosec is positioned behind said stop when said sliding
door is closed.

3. Mechanism as defined in claim 2, wherein said
stop is formed by the edge of a lateral recess in said rail
into which said nose extends when said sliding door is
closed.

4. Mechanism as defined in claim 1 wherein said one
of said lever is disposed at least partially in a recess in
said synthetic material clement.

5. Mechanism as defined in claim 1 wherein said sec-
ond leg of said U-shaped frame extends through said
synthetic material clement and is fixed between said
nosc and a spring disk disposed below a nut threaded
on the end of said second leg.

6. Mechanism as defined in claim I wherein said sec-
ond leg of said U-shaped frame is at least partially rc-
ceived in said synthetic material clement and wherein
the axle of said roller extends adjacent to said second
leg in a vertically extending cutout, said cutout being
disposed opposite the surface of said second leg, said
synthetic material element including a stop for the
other surface of said axle.

7. Guide mechanism for a sliding door capable of
being swung out of an opening in and within a plane
parallel to a wall of a vehicle, said mechanism compris-
ing

a. a hinged armature having a U-shaped frame pro-
vided with a first leg swingably secured to said slid-
ing door, and with a second leg;

b. a roller carriage having a roller, said second leg
being swingably secured to said roller carriage;

c. a guide rail for said roller fixed to the vehicle;

d. arresting means for arresting the motion of said
roller carriage on said rail when said door is closed,
including a nose on said second leg and a stop on
said rail and formed by an edge of a lateral recess
in said rail into which said nosc extends when said
sliding door is closed;

e. a two-armed lever having one arm which forms a
pawl element, and an other arm;

f. a locking block associated with said other arm of
said lever and within the range of the end of said
rail when said sliding door is closed, said nose being
disengaged from said pawl element when said door
is closed;

said roller carriage being formed of a synthetic plas-
tic material clement surrounding substantially
three sides of said rail and formed with a recess in
which said one arm is at least partially disposed,
said synthetic plastic material element forming a
bearing for the axle of said roller so that the axle
is isolated from other metal parts of said hinged ar-
mature, the axle of said two-armed lever extending
in an approximately horizontal direction and being
journalled in said synthetic plastic material cle-
ment, said sccond leg of said U-shaped frame being
at least partially received in said synthetic plastic
material clement and the axle of said roller extend-
ing adjacent to said second leg in a vertical cut-out
which is opposite the surface of said second leg,
said two-armed lever being so arranged that it can
be swung by the influence of gravity behind said
nose for preventing swinging-back of said U-
shaped frame.

* * * * *
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