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(57)  Aside door (3) for an armoured vehicle (1) has
a frame (4) having a window opening (5); and an ar-
moured window (18) fitted to the frame (4) by means of
a support and guide device (24) to slide along a sub-
stantially vertical axis (A) to and from a raised position
closing the window opening (5). The support and guide
device (24) has a channel section member (26) extend-

Side door with window for an armoured vehicle

ing about the edge (21) of the armoured window (18),
integral with the frame (4), and defining a seat (34) fac-
ing the armoured window (18); and an add-on flange
(33) integral with the edge (21) of the armoured window
(18) and engaging the seat (34) of the section member
(26) in axially-sliding, transversely-fixed manner.
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Description

[0001] The present invention relates to a door for an
armoured vehicle derived from a standard production
vehicle modified to make it shock-, crash-, and bullet-
proof.

[0002] Each side door of the original vehicle compris-
es a metal frame having a window opening closed by a
sheet of glass or window, which slides vertically with re-
spect to the frame, and which, on the armoured vehicle,
is replaced with an armoured window, i.e. of special
glass thicker than that of the original window; and the
frame is then cut and/or deformed to enable the window
to be opened and closed normally.

[0003] For aesthetic reasons, armoured vehicles are
normally fitted with multilayer armoured windows, the
face of which facing outwards of the passenger com-
partment defines a relatively thick intermediate portion,
and a thinner peripheral rib defined by an extension of
one or more of the layers of glass of the intermediate
portion, and projecting from the intermediate portion
along the front, top and rear edges.

[0004] A demand exists for effectively supporting an
armoured window of the above type, and for vertically
guiding the window when opening and closing it, while
at the same time ensuring the necessary resistance of
the door and the armoured window itself.

[0005] It is an object of the present invention to pro-
vide a side door for an armoured vehicle, designed to
meet the above requirements in a straightforward, low-
cost manner.

[0006] According to the present invention, there is
provided a side door for an armoured vehicle; the door
comprising a frame having an opening; an armoured
window; and support and guide means interposed be-
tween said frame and said armoured window to enable
said armoured window to slide along an axis to and from
a raised position, in which the armoured window closes
said opening; characterized in that said support and
guide means comprise a support and guide portion car-
ried by said frame about an edge of said armoured win-
dow, and having a C-shaped cross section to define a
seat facing said armoured window; and an add-on
flange located along the edge of said armoured window,
connected integrally to said armoured window, and en-
gaging said seat in axially-sliding, transversely-fixed
manner.

[0007] A non-limiting embodiment of the invention will
be described by way of example with reference to the
accompanying drawings, in which:

Figure 1 shows, with parts removed for clarity, a pre-
ferred embodiment of an armoured vehicle side
door in accordance with the present invention;
Figure 2 shows, with parts removed for clarity, a
larger-scale section along line II-Il in Figure 1.

[0008] Number 1 in Figure 1 indicates as a whole an
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armoured vehicle (shown partly) derived from a stand-
ard production vehicle. Vehicle 1 comprises a side door
3, in turn comprising a metal frame 4, which has an
opening 5 defining the window opening of door 3, and
comprises a bottom panel 6 and a top border 7 together
defining opening 5. More specifically, border 7 is defined
by a front post 8, a rear post 9, and an intermediate top
cross member 10 between posts 8 and 9.

[0009] Withreference to Figure 2 (in which the sealing
members are only shown partly), border 7 comprises, in
section, a sheet metal member 13 (shown partly) defin-
ing a front recess 14 outwards of the passenger com-
partment, and terminating with an appendix 17 project-
ing along the whole periphery of border 7 bounding
opening 5.

[0010] Opening 5 is closed by a multilayer armoured
window 18, a front face 19 of which faces outwards of
the passenger compartment of vehicle 1 and defines an
intermediate main portion 20, the edge of which is de-
fined by a lateral surface 21 substantially perpendicular
to appendix 17. Face 19 also defines a peripheral rib 22,
which constitutes an extension of one or more layers of
glass of portion 20, projects from surface 21 along the
front, rear, and top sides of portion 20, and has a rear
surface 23 forming a sharp edge with surface 21.
[0011] Window 18 is fitted to frame 4 by means of a
support and guide device 24 to slide along a substan-
tially vertical axis A to and from a raised position (shown
by the dash line in Figure 2) closing opening 5.

[0012] Device 24 comprises two section members 25,
26, which are fitted to the original door of vehicle 1, are
preferably made of metal material, extend facing each
other along the front, top, and rear sides of window 18,
and are carried by window 18 and appendix 17 respec-
tively.

[0013] With reference to Figure 2, member 25 has a
U-shaped cross section, and comprises an intermediate
wall 27 located along surface 21, and two end tabs 28,
29 perpendicular and connected to wall 27, and extend-
ing on opposite sides of appendix 17. Tab 28 rests on
and is bonded to surface 23, while tab 29 projects to-
wards sheet metal member 13 and is shorter in height
than tab 28.

[0014] Member 25 is connected integrally to a rein-
forcing section member 30, which extends along the
whole length of member 25, has an L-shaped cross sec-
tion, and comprises, in section, two tabs 31, 32 covering
wall 27 and tab 28 respectively. More specifically, tab 31
is interposed between wall 27 and surface 21, and rests
on and is bonded to surface 21, while tabs 32, 29 to-
gether define an add-on flange 33 extending from sur-
face 21 and connected to member 26.

[0015] Member 26 has a C-shaped cross section to
define a seat or channel 34, which faces surface 21 and
is engaged by flange 33 in axially-sliding, transversely-
fixed manner by virtue of deformable sealing members
34a (shown schematically) fitted in fixed positions to
member 26. More specifically, member 26 comprises,
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in section, an intermediate wall 35 perpendicular to
flange 33, and two end tabs 36, 37 perpendicular and
connected to wall 35, and extending on opposite sides
of flange 33. Tab 36 is fixed, preferably spot welded, to
appendix 17 on the inside of door 3.

[0016] With reference to Figure 1, member 26 com-
prises an intermediate portion 38, which is U-shaped to
extend along posts 8, 9 and cross member 10, and is
only engaged by flange 33 when window 18 is in the
raised position.

[0017] Member 26 also comprises two end portions
40, 41, which are defined by extensions of portion 38,
are housed in fixed positions inside panel 6, at the front
and rear of door 3 respectively, and extend parallel to
axis A to define respective axial guides of window 18.
[0018] In actual use, when window 18 is raised and
lowered axially (by means of an actuating device not
shown), portions 40, 41 of member 26 support and guide
flange 33, and therefore window 18 as it slides. When
window 18 is in the raised position, rib 22 engages re-
cess 14 along the whole of border 7, and flange 33 is
connected to member 26 along the whole of channel 34
to support window 18 along the front, top, and rear sides
or edges of window 18, to withstand thrust or impact di-
rected crosswise to face 19 in both directions.

[0019] Device 24 therefore provides for effectively
supporting window 18, by window 18 being connected
to frame 4 without directly contacting border 7, so that
any thrust on window 18 is transmitted to frame 4 by
flange 33 integral with surface 21.

[0020] Device 24 also acts as a guide, while rib 22
performs the purely aesthetic function of concealing re-
cess 14, without being guided inside panel 6. In fact, if
rib 22 were connected to guides inside panel 6, it would
only be able to withstand very small loads, thus endan-
gering the resistance of window 18 and door 3 as a
whole, on account of the sharp edge between surfaces
21, 23 substantially defining a weak region, which, in
door 3, is covered, and therefore reinforced, by mem-
bers 25, 30, and in particular by tab 28 and wall 27.
[0021] Moreover, unlike most known methods of form-
ing new armoured window guides and/or seats, device
24 comprises members 25, 26, 30 which are added on
to the original door, substantially without cutting or de-
forming the original border 7. Device 24 therefore pro-
vides for "nondestructive", and therefore relatively fast,
low-cost, armouring, while at the same time guiding and
supporting armoured windows of various thicknesses.
More specifically, being U-shaped, member 25 may be
simply placed on and fixed to surfaces 23, 21 regardless
of the thickness of portion 20, and with no special locat-
ing systems required.

[0022] Clearly, changes may be made to door 3 as
described and illustrated herein without, however, de-
parting from the scope of the present invention. In par-
ticular, C-section channel 34 may be partly formed di-
rectly in frame 4 of the original door; and/or members
26, 30 may have cross sections other than those shown,
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and/or may be molded in one piece from plastic material,
preferably a plastic material known by the trade name
ABS.

Claims

1. Aside door (3) for an armoured vehicle (1); the door
comprising a frame (4) having an opening (5); an
armoured window (18); and support and guide
means (24) interposed between said frame (4) and
said armoured window (18) to enable said ar-
moured window (18) to slide along an axis (A) to
and from a raised position, in which the armoured
window (18) closes said opening (5); character-
ized in that said support and guide means (24)
comprise a support and guide portion (26) carried
by said frame (4) about an edge (21) of said ar-
moured window (18), and having a C-shaped cross
section to define a seat (34) facing said armoured
window (18); and an add-on flange (33) located
along the edge (21) of said armoured window (18),
connected integrally to said armoured window (18),
and engaging said seat (34) in axially-sliding, trans-
versely-fixed manner.

2. Adoorasclaimedin Claim 1, characterized in that
said support and guide portion (26) forms part of a
first section member (26) fitted about the front, top,
and rear edges of said armoured window (18) and
connected integrally to said frame (4).

3. A door as claimed in Claim 1 or 2, characterized
in that said armoured window (18) comprises an
intermediate portion (20) having a lateral edge sur-
face (21); and a peripheral rib (22) projecting from
said lateral edge surface (21) towards border (7) of
said frame (4); said flange (33) projecting from said
lateral edge surface (21) and facing said peripheral
rib (22).

4. Adooras claimedin Claim 3, characterized in that
said flange (33) is fixed to said lateral edge surface
(21).

5. A door as claimed in Claim 3 or 4, characterized
in that said flange (33) comprises afirst portion (29)
forming part of a second section member (25) con-
nected integrally to said armoured window (18)
along the front, top, and rear edges of the armoured
window (18).

6. Adooras claimed in Claim 5, characterized in that
said second section member (25) comprises an end
tab (28) facing said flange (33), spaced apart from
said flange (33), and resting against said peripheral
rib (22).
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A door as claimed in Claim 6, characterized in that
said second section member (25) comprises an in-
termediate wall (27) connected to said end tab (28);

said intermediate wall (27) and said end tab (28)
covering an edge joining said peripheralrib (22)and %
said lateral edge surface (21).

A door as claimed in any one of Claims 5 to 7, char-
acterized in that said flange (33) comprises a sec-

ond portion (32) forming part of a third section mem- 70
ber (30) connected integrally to said second section
member (25) along the whole length of the second
section member (25).

A door as claimed in Claim 8, characterized in that 75
said third section member (30) has an L-shaped

cross section, and covers at least part (27, 29) of
said second section member (25).
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