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Description

The present invention relates to vehicle doors,
and has been developed with particular reference
to the problems associated with the construction of
doors for railway and underground train carriages.

Some types of doors for use on such vehicles
these days comprise a generally plane frame defin-
ing the opening of the door and at least one panel
mounted on said frame and movable between a
closed position in which the panel extends in a first
plane, in a position of alignment with a respective
part of the door opening, and an open position in
which the panel extends in a second plane parallel to
and to one side of said first plane, substantially dis-
engaged from the respective part of the door open-
ing.

As a general rule, in doors of such known type,
the frame comprises horizontal guides constituted
by two straight members connected by an intermedi-
ate S-shaped member which, when the panel moves
in the longitudinal direction of the vehicle between
the closed position and the open position, imparts to
the panel itself an additional lateral movement to-
wards the outside of the vehicle. In complementary
manner, when the panel is returned towards the
closed position, the said guides impart to the panel a
return movement towards the inside of the vehicle.

This known solution has some fundamental draw-
backs, substantially attributable to the fact that:

— the disign of the guides promotes the jamming of
the panels during the sliding movement;

~ in the body of the vehicle it is necessary to pro-
vide openings through which the S-shaped portion
of the guides extend, and

— the actual design of the guides means that, in
practice, the panels when in the open position must
be supported in cantilever fashion, with consider-
able stress on their support members.

In principle, such drawbacks can be overcome by
associating with the panels support devices of gen-
erally articulated-parallelogram type which make it
possible to move each panel between the closed po-
sition and the open position by causing the actual
panel, which is held substantially parallel to the
plane of the door, to follow a semi-circular path.
This solution, however, is not applicable to under-
ground railway vehicles. The safety provisions
which apply to such vehicles require that the ampli-
tude of the outward movement of the panels be con-
tained within certain limits (typically 50 mm).

More specifically, the present invention relates
to a vehicle door as set forth in the re-characteris-
ing portion of Claim 1, which is known, for instance,
from FR-A 2 318 299,

The present invention sets itself the aim of pro-
viding a door for vehicles, as hereinbefore de-
fined, which avoids the drawbacks specified above
and which permits at the same time complete compati-
bility with the overall operational dimensions re-
quired by the regulations.

According to the present invention, this object is
achieved by means of a door of the type specified
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hereinabove having the further characteristics
called for in Claim 1.
The main advantages shown by a door according

to the invention are as follows:

~ the lateral movement of the panels is obtained
by causing the frame which supports the panels to
move towards the outside of the vehicle; the panels
move on the frame with a sliding movement purely in
adstraight line whereby any risk of jamming is avoid-
ed;

- in the body of the vehicle it is sufficient to pro-
vide an opening able to receive the frame with the
doors in the closed position; the sliding movement of
the panels towards the open position is in fact ef-
fected after the frame has been expelled towards
the outside of the vehicle as a result of which it is
not necessary to provide openings for the guides in
the side of the vehicle body;

— when, after the panels have been returned to a
position of alignment with the door opening, the
frame is returned inside the vehicle, the panels are
securely prevented from opening by virtue of the
fact that they beat against the vertical sides of the
opening for receiving the frame, as a result of
which any risk of accidental opening of the panels is
avoided;

— the panels are supported in similar manner, that
is to say, by means of a member which extends in-
side a respective straight guide, both in the closed
position and in the open position, and approximately
in the barycentric position in both cases, and

— the amplitude of the lateral movement of the
panels corresponds in practice to the amplitude of
the translational path of the frame, which is restrict-
ed to that strictly sufficient for taking the panels
out of the position of interference with the vertical
sides of the opening for the frame; this is a path of
travel the amplitude of which can be contained with-
in very narrow limits.

The invention will now be described, purely by
way of non-limiting example, with reference to the
appended drawings, in which:-

Figure | is a front elevation view, partly exploded,
of a door for an underground railway carriage ac-
cording to the invention, seen from inside the vehi-
cle;

Figure 2 is a view along line II-1l of Figure I;

Figure 3 is a view along line llI-1ll of Figure |;

Figure 4 illustrates in greater detail the structure
of the parts shown by arrow IV in Figure 2, and

Figure 5 is a section along line V-V of Figure .

In the figures there is denoted overall by | a door
for an underground railway carriage made accord-
ing to the invention, mounted facing an opening A,
of substantially rectangular shape, provided in one
of the sides of the vehicle (not illustrated as a
whole).

Door 1 essentially comprises a pair of panels 2
which are movable between a closed position, which
is that shown in Figure 1 and as a continuous line in
Figure 3, and an open position, shown by a dashed
line only in Figure 3.
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The panels 2 are mounted on a movable frame
constituted substantially by a pair of channel-
shaped guides 3 which extend through the door
opening adjacent the upper ends of the panels 2,
and by an assembly of supporting elements of which
the essential members of which are two vertical ro-
tary shafts 4 which, together with the horizontal
guides 3, give the frame a generally portal-type
configuration.

Thus, as wili be more clearly seen in the sectional
view of Figure 5, each panel 2 is provided at its up-
per end with a suspension member 6 slidable (for ex-
ample with the interposition of ball bearings) inside
the corresponding guide 3.

In Figure 1 there may be seen, in longitudinal
view, the suspension member 6 associated with the
panel 2 occupying the left-hand position in the fig-
ure.

As may be observed, the member 6 has a first
portion 6a which extends above the respective pan-
el 2, and a further portion 6b which extends towards
the other panel 2 and overlies said other panel when
the two panels 2 are in the closed position. In other
words, the portion 6b protrudes from the respec-
tive panel 2 in a direction opposite that of sliding of
the panel itself between the closed position and the
open position.

This particular arrangement of the suspension
member 6 is such that, when the respective panel 2
is brought (according to criteria which will be better
explained hereinbelow) to the open position, the sus-
pension member 6 itself continues to extend to a
substantial degree inside the guide 3. In other
words, the panel 2 is supported by the suspension
member 6 under conditions which, from the point of
view of the forces acting, are substantially identical
in the closed position and in the open position. In
particular, the connection arrangement of each pan-
el 2 to the respective suspension member is chosen
so that the panel 2 is held constantly in the substan-
tially barycentric position. This prevents the sus-
pension member 6 having to resist unbalancing mo-
ments tending to tiit the panel about the verticai.

The need to impart to the suspension member 6 a
certain length leads to the use of two superimposed
guides 3, each of which houses the suspension
member of one of the panels.

In a position of alignment with the two guides 3
(which naturally are open towards the panels 2, i.e.
towards the outside of the vehicle, and which are
joined together by means of brackets 7 one of which
is visible in Figure 1), the shafts 4 are each provid-
ed with a pair of swing arms 8 which extend in a hori-
zontal direction and support, by means of their fac-
ing free ends, a bushing 9 with a horizontal axis. The
bushing 9 slides on a shaft which is also horizontal
and is held at its ends by supports il fixed on the
guides 3 on the side of the guides opposite the pan-
els 2.

The arrangement is such that, as a result of a
controlled rotation of the shafts 4, the arms 8 are
able to swing in such a manner as to move the
guides 3 between a first position - illustrated by a
continuous line in Figure 3 - in which the two guides
3 extend in a first plane substantially aligned with
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the external surface of the body of the vehicle, and
a second position - illustrated by a dashed line in
Figure 3 - in which the guides 3 extend in a second
plane, parallel to the first plane and shifted relative
to the latter outwards from the carriage, by a dis-
tance of the order of 50 mm.

The guides 3 may be brought to the above-de-
scribed first position of operation merely holding
the panels 2 in the closed position, or in the position
in which each panel is aligned with a respective por-
tion of the door opening, occluding it. As will be
seen more easily from Figure 3, under these condi-
tions the panels 2 are in fact locked in a position of
alignment with the door opening. The sliding of the
actual panels on the guides 3 in the direction corre-
sponding to the moving apart of the panels (opening
of the doors) is in fact prevented by the bearing of
the outer side of each panel against the vertical
side of the opening A which directly faces it. Under
such conditions, the door | is thus securely locked
in the closed position.

In contrast, when the shafts 4 are made to rotate
in such a manner as to move the guides inta the sec-
ond operating position or outer position, the panels
2 may be made to slide freely on the guides 3 under
the action of respective pneumatic control jacks 12
disposed adjacent the upper ends of the panels 2,
near the guides 3.

As will be mare easily seen in the plan view of Fig-
ure 3, each jack 12 is connected at a first end 12a to
one of the vertical sides of the opening A and acts
at its opposite end 12b on a bracket I3 fixed to the re-
spective panel 2.

The brackets 13 are mounted on the panels 2 adja-
cent the facing vertical edges of the panels them-
selves.

Overall sizing requirements dictate the employ-
ment of jacks 12 operating in a crossed or opposite-
ly-placed fashion. According to this arrangement,
each jack [2 is mounted adjacent one of the panels
but in reality drives the movement of the other pan-
el. With the panels in the closed position, the jacks
12, with the respective rods in their fully-retracted
positions, lie in two superposed horizontal planes
and are vertically aligned in a direction substantially
parallel to the guides 3.

When the guides 3 are brought into the outer po-
sition, the free ends 12b of the jacks 12 are also
slightly expelled towards the outside of the vehicle.
Subsequent operation of the jacks causes the rods
to extend from the cylinders and causes each jack
12 to exert a pushing force on the respective panel
(which, as has been seen, is the opposite one from
that against which the jack I2 is placed) with, as a
consequence, the moving apart of the panels 2 and
the opening of the door.

it may therefore be understood that, in the door
according to the invention, the moving of each pan-
el from the closed position (Figure | and continuous
line of Figure 3) the open position (dashed line in
Figure 3) is effected as a result of two successive
movements, driven sequentially.

The first movement, effected by the rotation of
the shafts 4, is that which produces the translation
of the guides 3, that is of the doorframe, towards
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the outside of the vehicle. The second movement,
on the other hand, is the sliding movement in a
straight line of the panels 2 on the guides 3 driven
by the jacks 12.

In fully complementary manner, the movement of
the panels 2 from the open position towards the
closed position is also the outcome of the sequential
actuation of two movements.

The first of these is the sliding movement in a
straight line of the panels 2 on the guides 3 con-
trolled by the jacks 12, while the second is the
return movement of the guides 3 into the carriage,
effected by the rotation of the shafts 4 in the op-
posite sense from that used during the opening op-
eration.

Adjacent its lower end, each shaft 4 is in addition
provided with a further arm 14 which carries at its
free end a wheel or roller IS able to run inside a hori-
zontally-extending channel-shaped guide 16 mount-
ed on the inside face of the respective panel 2.

The unit formed by the arm 14, the wheel or roller
15, and the channel-shaped guide 6, is intended to
hold the respective panel 2, preventing its lower
end from rocking relative to the vehicle. The panel 2
is in fact, so as to speak, suspended from the mem-
ber 6 slidably mounted inside the guide 3 situated ad-
jacent the upper end of the panel 2.

The arm 4 follows the swivelling movements of
the arms 8 induced by the rotation of the shaft 4, al-
lowing the panel 2 to be held in a vertical position
when the guides 3 project outside the vehicle.

At the same time, the presence of the wheel or
roller 15 means that, when the guides 3 project out-
side the vehicle, the panel 2 can slide freely rela-
tive to the arm 14, without the latter preventing the
movement of panel 2 itself.

In order to retain the panels more securely in the
closed position, a bracket member 17 may be provid-
ed in correspondence with the lower edge of each
panel 2, the bracket member being provided with an
opening I8 having a vertical axis, able to act as a
catch for a bolt 19. The bolt IS is movable in a verti-
cal direction under the action of a pushing member
20, itself moved by an eccentric keyed on the shaft
4 below the floor P of the carriage.

In particuiar, when the shafts 4 are rotated into
the position which causes the guides 3 to be with-
drawn inside the vehicle, the eccentric 2 mounted
on each shaft 4 pushes the member 20 in such a
manner as to bring about the lifting of each bolt 19.
These latter emerge from the floor P entering the
openings [8. In this way, both panels are firmly held
in the closed position, both at their upper ends and
at their bottom ends, and are thus prevented from
“flapping” as a resuit of transverse rocking of the
carriage and/or violent ambient-pressure fluctua-
tions.

In the construction of the devices which control
the swinging movements of the two shafts 4, it is
necessary to take two basic requirements into ac-
count.

The first requirement is to ensure that the rota-
tional or swinging movements of the shafts 4 - and,
consequently, the sliding movements of the two pan-
els 2 - are synchronised.
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The second requirement is to ensure that the
guides 3 are held securely in their positions inside
the carriage when the door is in the closed position
and are expelled towards the outside of the vehicle
only as a result of a positive control action. In other
words, it is imperative to prevent the guides 3 from
being expelled outside the vehicle, which would allow
the eventual sliding and opening of the panels 2, as
a consequence of a breakdown leading to a drop in
the supply (hydraulic and/or electric) to the actuat-
ing members.

To meet the first requirement, the solution adopt-
ed is to combine an actuating device with only one of
the shafts 4, utilising a transmission member for the
transmission of the movement to the other shaft 4.

In the embodiment illustrated, the actuating de-
vice, represented overall by 22, is associated with
the shaft 4 which is on the left-hand side of Figures
[to 3.

The device 22, the structure of which will be made
clearer with reference to Figure 4, acts on the free
end of a crank 23 keyed the upper end of said left-
hand shait 4. The crank 23 is able to swing between
a first operating position X', illustrated by means of
a continuous line, and a second operating position
X, shown by a dashed line.

On the same free end of the crank 23, or on the
free end of another crank 24 situated above crank
23 (Figure 1) there is fixed one of the ends of a
transmission rod 25 which extends above the guides
3 in a position substantially aligned with the actual
guides 3.

The other end of the transmission rod 25 acts on
reversing transmission gearing 26 comprising a
first toothed wheel or segment 27 whose rotation is
governed by a crank 28 the free end of which is
connected to the transmission rod 25, and by a driv-
en toothed wheel or segment 29 keyed on the upper
end of the other shaft 4.

On rotation of the shaft 4 on which the actuating
device 22 acts, the transmission rod 25 causes a
corresponding synchronised rotary movement of
the other shaft 4, in the opposite sense, however.

Such a manner of assembly ensures that, during
the translational movement between the position of
return inside the carriage and the outer position,
the guides 3 (and consequently the panels 2 hanging
on them) will remain parallel to the general plane of
the opening A.

Figure 4 illustrates on a greater scale the struc-
ture of the actuating device 22, the purpose of
which, as has been seen, is to drive the rotational
movement of the shaft 4 by means of the crank 23
keyed to the upper end of actual shaft 4.

The device 22 includes a support plate 30 fixed
on the structure of the carriage.

An arm 3l, which can swivel about a generally
vertical axis, is mounted on the plate 30. More pre-
cisely, the arm 3l has a first end 32 hinged in a fixed
position relative to the plate 30, a free end 33 and
an intermediate region 34 to which there is fixed one
of the ends of a drive arm 35 consisting substantial-
ly of a pneumatic jack able to contract and expand
selectively depending on commands given to it by an
electropneumatic control unit (not shown).
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The jack 35 has two ends. The first is denoted by
35a and is joined to the free end of the crank 23
which controls the swinging of arm 4. The second,
denoted by 35b, is joined to the swinging arm 3I.

37 denotes overall a transmission arm having a
first end 37a connected to the free end 33 of the
pivoting arm 3, and a second end 37b having gener-
ally a ramp configuration and cooperating with a
tooth or latch 38.

Latch 38 is movable in a substantially radial direc-
tion relative to the shaft 4 and to the crank 23 in an
arrangement such that:-

— in a first operating position, as illustrated with a
continuous line in Figure 4, the latch 4 extends to-
wards the shaft 4 and is therefore able to engage
the crank 23, preventing its rotation from the first
angular position X’ towards the second anguiar po-
sition X”;

— in a second operating position, as illustrated
with a dashed line, the latch 38 moves away from the
shaft 4 and from the free end of the crank 23, allow-
ing the free swinging of crank 23 itself.

The latch 38 is biassed towards its first operating
position, that is to say towards the position which ef-
fects the locking of the movement of the crank 23,
by a flat spring 39.

The angular position X’ is that which the crank 23
adopts when the shaft 4 controlied by it is situated
in the position in which the guides 3 which support
the panels 2 are returned inside the carriage. The
angular position X~ on the other hand, is the posi-
tion to which the crank 23 must be recalled to induce
in the shaft 4 the movement which causes the expul-
sion of the guides 3 towards the outside of the car-
riage.

The swinging movement of the crank 23 between
the angular positions X’ and X~ is driven by the jack
35. In particular, when the jack 35 refracts, it pulls
the crank 23 back towards the angular position X”.
When the jack 35 expands, on the other hand, it
pushes the crank 23 towards the first angular posi-
tion X.

The expansion of the jack 35 has, in addition, the
effect of swinging the arm 3l in the direction corre-
sponding to the moving of the arm itself away from
crank 23.

As a result of this movement, the swinging arm 3|
also moves the transmission arm 37 (which is con-
nected at its end 37a to the free end 33 of the swing-
ing arm 3l), leaving the latch 38 free to move into a
position of engagement with the crank 23 under the
action of the return spring 39.

In other words, when the jack 35 is given an ex-
pansion command to bring about the return of the
guides 3 towards the inside of the carriage, it not
only effects the necessary rotation of the shaft 4
controlled by it (and also of the other shaft 4
through the transmission rod 25) but also sets the
fatch 38 which locks the crank 23 securely in the
first angular position X'.

Under such conditions, and also in the event of
failure of the supply to the jack 35, the crank 23 is
held securely in the angular position X', with the re-
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sult that the guides 3 cannot be expelled towards the
outside of the carriage. In other words, with the
crank 23 held in the angular position X’ by the latch
38, the door | is securely closed, even when there is
a failure in the power supply to the jacks 35.

In order effect the opening of the door |, it is
therefore necessary to disengage the latch 38 from
the crank 23.

This result is obtained by retraction of the jack
35.

As a result of the axial contraction of the jack 35,
the intermediate part 34 of the swinging arm 3! is
made to come nearer the crank 23. The transmission
arm 37 is thus pushed from by free end 33 of the ac-
tual swinging arm 3| causing the penetration of the
end 37b into the seat of the latch 38. The latch 38 is
thus moved away from the crank 23 and said crank
may subsequently be shifted towards the angular
position X” as a result of the full retraction of the
jack 35.

So that the door | may be opened in an emergen-
¢y, an auxiliary arm 40 is mounted on the transmis-
sion arm 37 which controls the operation of the latch
38, the arm 40 being connected to two flexible con-
trol cables provided with operating levers 4| and 42
disposed respectively inside (lever 4l in Figure 2)
and outside (lever 42 in Figure [} the door 1.

The effect of the operation of one of the controls
4| or 42 is to cause the penetration of the end 37b
of the arm 37 to penetrate the housing of the iatch
38, according to criteria similar to those governing
the release of the engagement device of the crank
23 when the jack 35 is retracted.

Claims

1. A door for vehicles, comprising a substantially
flat frame (3, 4) defining the opening of the door (1),
two panels (2) mounted on said frame (3, 4) and mov-
able between a closed paosition, in which said panels
extend in a first plane, in a position of alignment with
the respective part of the door (1) opening, and an
open position in which said panels (2) extend in a
second plane, parallel to, and adjacent said first
plane, and in a position of substantial disengage-
ment from the respective part of the door (1) open-
ing, wherein, associated with said frame (3, 4) there
are movable support means (4) selectively actuable
(22) to impart to the actual frame (3, 4) a translation-
al movement between said first and said second
planes, and said panels (2) are mounted on said
frame (3, 4) with the ability to slide in a straight line
in the first and second planes between said align-
ment position and said position of substantial disen-
gagement from the respective part of the door
opening (1), whereby the movement of said two pan-
els (2) between the closed position and the open po-
sition is effected by means of the translational
movement of the frame (3, 4) and the sliding move-
ment in a straight line of the panel (2) itself in the
frame (3, 4) carried out in ordered sequence, char-
acterised in that for each panel (2) said frame in-
cludes a straight guide member (3} in which, slidably
mounted for movement in a straight line, there is a
suspension member (6) for the panel (2) which ex-
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tends substantially inside said straight guide mem-
ber (3), both in the closed position out in open posi-
tion.

2. A door according to Claim 1, characterised in
that said suspension member (6) is substantially
constituted by an elongate straight member having a
first portion (6a) co-extensive with the respective
panel (2) and a second portion {6b) protruding from
the panel (2) in a direction opposite the direction of
sliding of the actual panel (2) between said alignment
position and said position of substantial disengage-
ment from the respective part of the opening of the
door (1).

3. A door according to any one of Claims 1 and 2,
characterised in that said member (3) is situated ad-
jacent the upper end of the respective panel (2) and
in that a catch device (14 to 21) is associated with
the bottom end of the panel (2) for locking the panel
in the closed position, the catch device being acti-
vated by said movable support means (4) when the
frame (3, 4) is situated in said first plane.

4. A door according to any one of the preceding
claims, characterised in that said movable support
means comprise at least one shaft (4) rotatable
about a vertical axis between first and second angu-
lar positions, in which the frame (3, 4) is respective-
ly situated in said first and second planes, and in
that, associated with said rotary shaft (4), there is
an actuation device comprising:

~ selectively retractable and extensible operating

arm (35) having two ends (35a, 35b), the first of

which (35a) acts upon said rotary shaft (4, 23);

~ a swinging arm (31) having an end (32) hinged in

a fixed position relative to the vehicle, a free end

(33) and an intermediate region (34) connected in

drive-transmission relationship to the second

end (35b) of the operating arm (35);

— an engagement member (38) able to hold said ro-

tary shaft (4, 23) in said first angular position

(X), preventing the rotation thereof towards

said second angular position (X”), and

— a transmission arm (37), substantially paraliel to

said operating arm (35), having a first end (37a)

connected to the free end (33) of said swinging
arm (31) and a second end (37b) which acts upon
said engagement member (38) in an arrangement
whereby the retraction of the control arm (35) de-
termines the release of the engagement member

(38) and the subsequent rotation of the shaft (4,

23) towards its second angular position (X”), and

the extension of the contro! arm (35) brings about

the rotation of the shaft (4, 23) towards its first
angular position (X and the subsequent activa-
tion of the engagement member (38), as a result
of which the shaft (4) is prevented from rotating
from its first angular position (X) to its second
angular position (X”) in the absence of a retrac-

tion of the operating arm (35).

5. A door according to Claim 4, characterised
in that between said rotary shaft (4) and the first
end (35a) of the operating arm (35), a crank (23)
is interposed which swings about the axis of the
shaft, and in that said engagement member is sub-
stantially constituted by a latch (38) movable in ra-
dial direction reiative to the shaft (4) and to the
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crank (23) provided with ramp portions cooperating
with the second end (37b) of said transmission arm
(37).

6. A door according to Claim 4 or Claim 5, charac-
terised in that an emergency opening mechanism
(40, 41, 42) is provided, able to act upon said trans-
mission arm (37) with a view to producing the re-
lease of said engagement member (38).

7. A door according to any one of Claims 4 to 6,
characterised in that:

— the support means for the frame (3, 4) include

two rotary shafts (4) which rotate in opposite

senses about respective vertical axes each situ-

ated in correspondence with one of the panels (2);

- the first of said two shafts (4) constitutes said

at least one rotary shaft assaociated with said ac-

tuating device (22), and

— the second of said two shafts (4) has associat-

ed with it a transmission rod (25) which moves lon-

gitudinally as a result of the rotation of the first
shaft (4) between said first (X’) and the said sec-
ond (X”) angular positions and a drive-transmis-
sion mechanism (26) of reversing type which
transforms the longitudinal translation of said
transmission rod (25) into a rotation of the sec-
ond shaft (4) in the opposite sense from the rota-
tion of the first shaft (4) having the associated
actuation device 22).

Patentanspriiche

1. Fahrzeugtir mit einem im wesentlichen flachen
Rahmen (3, 4) welcher die Offnung fur die Tar (1) be-
stimmt, zwei am Rahmen (3, 4) befestigten Platten
(2), die zwischen einer geschiossenen Stellung, in
der die Platten in einer ersten Ebene in ausgefluch-
teter Position mit dem jeweiligen Teil der Tur (1) lie-
gen, und einer offenen Steilung beweglich sind, in
der die Platten (2) in einer zweiten, zur ersten Ebe-
ne parallelen und an diese angrenzenden Ebene in
einer vom jeweiligen Teil der Turdffnung (1) abge-
koppeiten Position liegen, wobei mit dem Rahmen (3,
4) bewegliche Stitzeinrichtungen (4) verbunden
sind, die wahiweise betatigbar sind (22), um den je-
weiligen Rahmen (3, 4) einer Schiebebewegung zwi-
schen der ersten und der zweiten Ebene zu unter-
werfen, und wobei die Platten (2) auf dem Rahmen
(3, 4) so angebracht sind, daB sie geradlinig in der
ersten und in der zweiten Ebene zwischen der aus-
gefluchteten Position und der im wesentlichen vom
jeweitigen Teil der Turdffnung (1) abgekoppelten Po-
sition verschiebbar sind, wobei weiters die Bewe-
gung der beiden Platten (2) zwischen der geschlos-
senen Stellung und der offenen Stellung durch die
Schiebebewegung des Rahmens (3, 4) und die
Schiebebewegung der Platte (2) selbst im Rahmen
(3, 4), weiche in einer Reihenfolge ausgefiihrt wer-
den, bewirkt wird, dadurch gekennzeichnet, daB der
Rahmen fir jede Platte (2) einen geraden Fiihrungs-
feil (3) aufweist, in dem ein Aufhangungsteil (6) flr
die Platte (2), welcher sich sowoh! in der offenen als
auch in der geschlossenen Stellung im wesentlichen
innerhalb des geraden Fihrungsteils (3) erstreckt,
verschiebbar angebracht ist.
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2. Fahrzeugtiir nach Anspruch 1, dadurch ge-
kennzeichnet, daB der Aufhangungsteil (6) im we-
sentlichen aus einem langlichen geraden Teil mit ei-
nem ersten Abschnitt (6a), der sich in dieselbe Rich-
tung wie die jeweilige Platte (2) erstreckt, und einem
zweiten Abschnitt (6b) besteht, der von der Platte
(2) in einer Richtung wegragt, die entgegengesetzt
zur Richtung der Verschiebung der jeweiligen Platte
(2) zwischen der ausgefiuchteten Position und der
im wesentlichen vom jeweiligen Teil der Offnung der
Tur (1) abgekoppelten Position ist.

3. Fahrzeugtir nach Anspruch 1 oder 2, dadurch
gekennzeichnet, daB der Fihrungsteil (3) im Be-
reich des oberen Endes der jeweiligen Platte (2) an-
geordnet ist, und daB eine Fangvorrichtung (14 bis
21) mit dem unteren Ende der Platte (2) verbunden
ist, um die Platte in der geschlossenen Stellung zu
verriegeln, wobei die Fangvorrichtung von den be-
weglichen Stitzeinrichtungen (4) aktiviert wird,
wenn sich der Rahmen (3, 4) in der ersten Ebene be-
findet.

4, Fahrzeugtiir nach einem der vorangegange-
nen Anspriiche, dadurch gekennzeichnet, daB die
beweglichen Stiitzeinrichtungen zumindest eine
Welle (4) aufweisen, die um eine vertikale Achse
zwischen einer ersten und einer zweiten Winkelstel-
lung drehbar ist, in denen der Rahmen (3, 4) sich je-
weils in der ersten oder in der zweiten Ebene befin-
det, und daB mit der drehbaren Welle (4) eine Betati-
gungsvorrichtung verbunden ist, welche folgendes
aufweist: einen wahlweise einziehbaren und verién-
gerbaren Betétigungsarm (35) mit zwei Enden (35a,
35b), deren erstes (35a) auf die drehbare Welle (4,
23) einwirkt, einen Schwingarm (31), der ein Ende
(32), welches in einer festen Lage in bezug auf den
Wagen gelenkig gelagert ist, ein freies Ende (33),
und einen Mittenbereich (34) aufweist, welcher zur
Antriebstibertragung mit dem zweiten Ende (35b)
des Betatigungsarms (35) verbunden ist, einen
Kupplungsteil (38), welcher in der Lage ist, die dreh-
bare Welle (4, 23) in der ersten Winkelstellung (X’)
zu halten und eine Rotation der Welle in Richtung
der zweiten Winkelstellung (X”} zu verhindern,
und einen im wesentlichen parailel zum Bet&tigungs-
arm (35) angeordneten Ubertragungsarm (37) mit ei-
nem ersten Ende (37a), welches mit dem freien Ende
(33) des Schwingarms (31) verbunden ist, und einem
zweiten Ende (37b), weliches auf den Kupplungsteil
(38) in einer Anordnung einwirkt, bei der ein Zusam-
menziehen des Steuerarms (35) das Losen des
Kupplungsteils (38) und die darauffolgende Rotation
der Welle (4, 33) zur zweiten Winkelstellung (X') be-
stimmt und ein Ausschieben des Steuerarms (35) die
Rotation der Welle (4, 23) in ihre erste Winkelstel-
fung (X) und die darauffolgende Aktivierung des
Kupplungsteils (38) herbeifiihrt, sodaB die Welle (4)
nicht von ihrer ersten Winkelstellung (X} in ihre
zweite Winkelstellung (X”) rotieren kann, wenn der
Betatigungsarm (35) nicht zusammengezogen wird.

5. Fahrzeugtir nach Anspruch 4, dadurch ge-
kennzeichnet, daB zwischen der drehbaren Welle
(4) und dem ersten Ende (35a) des Betatigungsarms
(35) eine Kurbel (23) eingesetzt ist, welche um die
Achse der Welle schwingt, und daB der Kupplungs-
teil im wesentlichen aus einem Riegel (38) besteht,
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der in radialer Richtung in bezug auf die Welle (4)
und die Kurbel (23) beweglich ist und abgeschrégte
Abschnitte aufweist, die mit dem zweiten Ende (37b)
des Ubertragungsarms (37) zusammenwirken.

6. Fahrzeugtir nach Anspruch 4 oder 5, da-
durch gekennzeichnet, daB ein Notdffnungsmecha-
nismus (40, 41, 42) vorgesehen ist, welcher auf den
Ubertragungsarm (37) einwirken kann, um den
Kupplungsteil (38) zu lésen.

7. Fahrzeugtir nach einem der Anspriiche 4 bis
8, dadurch gekennzeichnet, da die Stiitzeinrich-
tungen fiir den Rahmen (3, 4) zwei drehbare Wellen
(4) enthalten, welche um vertikale Achsen, von de-
nen jede in Ubereinstimmung mit einer der Platten (2)
angeordnet ist, in entgegengesetzten Richtungen
rotieren, daB die erste der beiden Wellen (4) die zu-
mindest eine drehbare Welle ist, die mit der Beté&ti-
gungseinrichtung (22) verbunden ist, und dafl die
zweite der beiden Wellen (4) mit einer Ubertra-
gungsstange (25), die sich aufgrund der Drehung
der ersten Welle (4) zwischen der ersten (X'} und
der zweiten Winkelstellung (X”) in Lé&ngsrichtung
bewegt, und mit einem Umsteuer-Antriebsibertra-
gungsmechanismus (26) verbunden ist, welcher die
Langsverschiebung der Ubertragungsstange (25)
in eine Drehung der zweiten Welle (4) in die der Dre-
hung der ersten Welle (4) gemaB der damit verbun-
denen Betitigungseinrichtung (22) entgegengesetz-
te Richtung umformt.

Revendications

1. Porte pour véhicule, comprenant un cadre sen-
siblement plat (3, 4) délimitant I'ouverture de la por-
te (1), deux panneaux (2) montés sur le cadre (3, 4)
et mobiles entre une position de fermeture dans la-
quelle les panneaux sont disposés dans un premier
plan, en position d'alignement sur la partie respecti-
ve d'ouverture de porte (1), et une position d'ouver-
ture dans laquelle les panneaux (2) sont dans un se-
cond plan, paralléle au premier plan et adjacent a ce-
lui-ci, dans une position de séparation notable de la
partie respective de l'ouverture de porte (1), dans
laquelle un dispositif mobile de support (4) est asso-
cié au cadre (3; 4) et peut étre commandé seélective-
ment (22) afin qu’il donne un mouvement de transia-
tion au cadre lui-méme (3, 4) entre le premier et le
second plan, les panneaux (2) étant montés sur le
cadre (3, 4) de manigre qu'ils puissent coulisser en
ligne droite dans le premier et le second plan entre
la position d'alignement et la position de séparation
notable de la partie respective d'ouverture de porte
(1), si bien que le mouvement des deux panneaux (2)
entre la position de fermeture et la position d'ouver-
ture est réalisé par un mouvement de translation du
cadre (3, 4) et par le mouvement de coulissement en
ligne droite du panneau (2) lui-méme dans le cadre
(3, 4), ces mouvements suivant une séquence or-
donnée, caractérisée en ce que, pour chaque pan-
neau (2), le cadre comporte un organe rectiligne de
guidage (3) dans lequel un organe (6) de suspension
du panneau (2) est monté afin qu'il puisse coulisser
en ligne droite et est disposé pratiquement a Pinté-
rieur de I'organe rectiligne de guidage (3), a la fois
dans les positions de fermeture et d’ouverture.
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2. Porte selon la revendication 1, caractérisée en
ce que l'organe de suspension (6) est pratiquement
constitué d'un organe rectiligne allongé ayant une
premiére partie (6a) de méme étendue que le pan-
neau respectif (2) et une seconde partie (6b) qui dé-
passe du panneau (2) en sens opposé au sens de
coulissement du panneau [ui-méme {2) entre la posi-
tion d’alignement et la position de séparation notable
de la partie respective de l'ouverture de ia porte (1).

3. Porte selon I'une queicongue des revendica-
tions 1 et 2, caractérisée en ce que l'organe de gui-
dage (3) est placé prés de I'extrémité supérieure du
panneau respectif (2), et en ce qu'un dispositif d'ac-
crochage (14 & 21) est associé a I'extrémité inférieu-
re du panneau (2) afin que le panneau soit bloqué en
position de fermeture, le dispositif d'accrochage
étant commandé par le dispositif mobile de support

(4) lorsque le cadre (3, 4) est placé dans le premier
- plan.

4, Porte selon P'une quelconque des revendica-
tions précédentes, caractérisée en ce que le dispo-
sitif mobile de support comporte au moins un arbre
(4) qui peut tourner autour d'un axe vertical entre
une premiére et une seconde position angulaire
dans lesquelles le cadre (3, 4) se trouve respecti-
vement dans le premier et le second plan, et en ce
qu'un dispositif de manceuvre est associé a l'arbre
rotatif {(4) et comprend :

- un bras (35) de manceuvre qui est sélectivement
rétractable et expansible et ayant deux extrémités
(35a, 35b) dont la premiére (35a) agit sur I'arbre
rotatif (4, 23),
- un bras pivotant (31) ayant une premiére extré-
mité (32) articulée en position fixe par rapport au
véhicule, une extrémité libre (33) et une région in-
termédiaire (34) raccordée a la seconde extrémi-
té (35b) du bras de manceuvre (35) afin qu'il puis-
se transmettre une force,

- un organe de coopération (38) destiné a mainte-

nir I'arbre rotatif (4, 23) dans la premiére position

angulaire {(X’) en empéchant sa rotation vers la
seconde position angulaire (X"}, et

- un bras de transmission (37), sensiblement pa-

ralléle au bras de manceuvre (35) et ayant une

premiére extrémité (37a) raccordée a I'extrémité li-

bre (33) du bras pivotant (31) et une seconde ex-

trémité (37b) qui agit sur 'organe de coopération

(38) avec une disposition telle que le recul du

bras de commande (35) détermine la libération de

l'organe de coopération (38) et la rotation ulté-
rieure de l'arbre (4, 23) vers sa seconde position
angulaire (X”), et I'allongement du bras de com-

mande (35) assure la rotation de l'arbre (4, 23)

vers sa premiére position angulaire (X’) et la com-

mande ultérieure de l'organe de coopération (38),

si bien que l'arbre (4) ne peut pas tourner de sa

premiére position angulaire (X) vers sa seconde
position angulaire (X”) en I'absence du recul du

bras de manceuvre (35).

5. Porte selon la revendication 4, caractérisée
en ce qu'une manivelle (23) est disposée entre I'ar-
bre rotatif (4) et la premigre extrémité (35a) du bras
de manceuvre (35) et pivote autour de l'axe de l'ar-
bre, et en ce que l'organe de coopération est prati-
quement constitué par un verrou (38) mobile en di-
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rection radiale par rapport & I'arbre (4) et a la mani-
velle (23) et muni de parties en forme de rampe
coopérant avec la seconde extrémité (37b) du bras
de transmission (37).

6. Porte selon la revendication 4 ou 5, caractéri-
sée en ce qu'elle comporte un mécanisme d’ouvertu-
re d'urgence (40, 41, 42) destiné a agir sur le bras
de transmission (37) afin qu'il assure la libération de
I'organe de coopération (38).

7. Porte selon l'une quelconque des revendica-
tions 4 & 6, caractérisée en ce que :

- le dispositif de support du cadre (3, 4) com-

prend deux arbres rotatifs (4) qui tournent en

sens opposés autour d'axes verticaux respectifs
ayant chacun une position correspondant & l'un

des panneaux (2},

- le premier des deux arbres (4) constitue I'arbre

rotatif au moins qui est associé au dispositif de

manceuvre (22), et

- le second des deux arbres (4) est associé a une

tige (25) de transmission qui se déplace longitudi-

nalement & la suite de la rotation du premier arbre

{4) entre la premiére position angulaire (X) et la

seconde (X’), et un mécanisme (26) de transmis-

sion de forces de type inverseur qui transforme
le déplacement en translation longitudinale de la ti-
ge (25) de transmission en une rotation du second
arbre (4) en sens opposé au sens de rotation du
premier arbre (4) qui a le dispositif associé de
manceuvre (22).
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