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(57) Abstract

A ladder having four-point contact
with the underlying surface comprises
ladder rungs (5), side members or string-
ers (8) and support legs (6) that are fas-
tened at one end to respective side mem-
bers (8) for pivoting outwards therefrom.
Each support leg (6) independently is
rapidly deployable by means of a pres-
sure device (1) acting between the string-
er (8) and the support leg (6). The ladder
itself may be of any type, but is intended
particularly for rescue purposes where
time is of critical importance.
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LADDER WITH FOUR-POINT FOOTING.

The present invention relates to a ladder, comprising ladder
rungs, side members or stringers and support legs fastened at
one end to respective side members for pivoting outwards

therefrom.

There are today found many forms of ladders designed for

various purposes, such as single ladders intended to rest

against a wall, for example; combination ladders that can be

used to extend a ladder, as two Separate ladders or one free-

standing step ladder; sliding ladders, possibly having holes

for the mounting of guide wheels at the top for contact
against a wall; and extension ladders, optionally having top
wheels, but not designed such that the individual ladders may

be separated from one another. One type of extension ladder

is described in the simultaneously filed Norwegian patent
application No. 891964.

Particularly with respect to rescue ladders, there have been
continuous developmental efforts made to meet the increasing-
ly strict requirements for safety and functional efficiency.
There is thus a need for rescue ladders which can be brought
rapidly into their working position, without giving special
consideration to the topography of the surface on which the

ladder is to be placed.

Such a rapidly deployable ladder, which may per se be of any
type whatsoever, is intended to be free-standing and to have
a stable four-point contact with the underlying surface.

This 1s achieved acccording to the invention by a ladder eof
the kind mentioned above, which is characterized in that each
support leg independenly is rapidly deployable by means of a
pressure device acting between the side member and the
support leg. The pressure device may be articulately
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disposed between the side member and the support leg at a
distance from the support leg’s rotational axis.

It is an advantage that the means of attaching each support
leg to the side member is axially slidable in relation to the
side member. The attachment means may advantageously
comprise a rapid-action clamping means that is opened and
closed by means of a simple hand grip. The pressure device
may with advantage be a gas damper that simultaneously has a
dampening effect. Each side member may advantageously
comprise means for retaining, but rapidly releasing, the
support leg from the side member when the ladder is to be
made ready for wuse. These means may optionally have a

spring catch action. The ladder may suitably be manufactured
from aluminum.

Other additional objectives, features and advantages will be
apparent from the following description of a presently
preferred embodiment of the invention, which is provided for
descriptive purposes without thereby being limited, and is
presented in connection with the enclosed drawings, where:

Figure 1 shows a ladder in accordance with the invention
with support legs arranged in their operative
position, seen from the front,

Figure 2 shows the ladder 1in accordance with Figure 1
seen from the side, '

Figure 3 shows 1in greater detail the pressure device
seen from above, with a side member and a
support leg shown in cross-section,

Figure 4 shows one type of rapid clamping means in
partial cross-section, and

Figure § shows an embodiment of the means for attaching a
support leg to the side member.
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Reference 1s made to Figure 1, which shows a ladder 10, which
may per_ se be manufactured from any suitable material, such
as aluminum. The ladder 10 comprises ladder rungs 5, side
members or stringers 8, and support legs 6 fastened by an
attachment means 3 to respective side members 8 for pivoting
outwards therefrom. A pressure device 1 1s articulately
disposed between the side member 8 and the support leg 6.
The support leg 6 is fastened to the attachment means 3 via =a
shaft journal or a joint which forms a pivotal axis 4 for the
support leg 6. At a distance from the pivotal axis 4 of the
support leg 6, the pressure device 1 i1s articulately fastened
to the support leg 6. The opposite end 12 of the pressure
device 1 is articulately fastened to the side member 8 in a
holder fitting 9, and in an advantageous embodiment said
holder fitting 9 is rigidly connected to the attachment means
3. When the ladder 10 is seen directly from the front, as
shown in Figure 1, each support leg is rotated out, backward
and to the side, so that the support legs 6 form the rear-
support for the 1ladder. Seen from the front, the angle
between the side member 8 and the support leg is in the
range of 09 to 45°, and is preferably between 159 and 359.

Seen from the side, as in Figure 2, the angle between the
side member 8 and the support leg 6 would be between 25° and
600 and preferably between 35° and 50°.

As is apparent from Figures 1 and 2, the attachment means 3
is axially slidable within the side member 8. '~ The side
member can advantageously have a cross-sectional profile in
the form of a C. The attachment means 8 may comprise a
rapid-action clamping means, for example of the type shown in
Figure 4, which 1locks or releases the attachment means 3
to/from the side member 8. In the "ready for use position"
the attachment means 3 is locked securely to the side member
8 by means of the rapid-action clamping means 11. When the
ladder 10 is placed on uneven ground or, for example, on
stairs, each individual support 1leg 6 may be adjusted
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relative to the side member 8 so that the lengths of the
respective support legs 6 may be independent of each other.
It will also be possible to equip the lower sections of the
side members 8 with respective means (not shown) for
adjusting the length of the side members.

Figure 3 shows the pressure device 1 in extended position
with respect to a side member 8 and a support leg 6. The
pressure device 1 may be of any suitable type that exerts a
pressure force between the side member and the support leg to
rotate the support leg outwards, and a gas damper which has a
built-in dampening effect 1s particularly well suited. Such
a gas damper

has the effect that the outward rotation of the support leg
takes place rapidly, yet with a controlled and dampened
motion. The rotational axis 4 determines the direction in
which the support leg 6 moves. One type of attachment means
3 is shown in Figures 1 and 2, while another version is shown
in Figure 5. 1In Figure 5 the support leg 6 is guided between
two support plates 12a, 12b and about a shaft jJjournal 18
which provides good steerage and stable support for the
outwardly pivotable support leg 6.

Figure 4 shows another sectional view of the alternative
attachment means 3 showing the interaction of the rapid
clamping means 11 and the C-profile of the side member 8. It
should be noted, however, that any suitable type of attach-
ment means 38 could be used, including an attachment means 3
that is not axially slidable along the side member 8.

The pressure device 1 is such that it preéses the support
leg 6 out to the desired position (fully extended) and in
this position is also capable of absorbing tensile forces
that could be exerted on the device 1 during use.

When the ladder is in its storage position, the support legs
6 lie along the side members 8 and can be retained in this
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position by any suitable means. They must, however, have the
capability of rapidly releasing each support leg 6 from its
associated side member 8. The retaining means may, for
example, have a snapper or a spring catch action (not shown),
so that the support legs are merely pushed into a resilient
latching means, from which it 1s correspondingly simple to
release the support legs 6.

As still another embodiment, the pressure device may also be
disposed where the support 1leg 1is fastened to the side
member 8 1in the form of a helical spring (not shown) and
dampening means (not shown), although that would not at the
present time be the most preferred embodiment of the

invention.
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Patent Claims

1.

A ladder, comprising ladder rungs (5), side members or
stringers (8) and support legs (6) fastened at one end to
respective side members (8) for pivoting outwards therefrom,
characterized 1 n that each support leg (6)
independently is rapidly deployable by means of a pressure
device (1) acting between the side member (8) and the
support leg (6).

2.

A ladder in accordance with claim 1,
characterized in that the pressure device (1)
is articulately disposed between the side member (8) and the

support leg (6) at a distance from the rotational axis (4) of
said support leg.

3.
A ladder in accordance with claims 1 - 2,
characterized i n that the pressure device

(1) is a gas damper.

4.

A ladder in accordance with claim 1,
characterized i n that the pressure device
(1) is a spring, preferably a helical spring.

5.
A ladder in accordance with claims 1 - 4,
characterized i n that the means (3) of

attaching each support leg (6) to the side member (8) is
axially slidable in relation to said side member.

6.

A ladder 1in accordance with claim 5,



WO 90/14493 PCT/NO90/00083

7

characterized i n that the attachment means
(3) comprises a rapidly operable clamping means (11).

7.
A ladder in accordance with claims 1 -~ 6,
characterized i n that the attachment means

(83) and the holder fitting (9) for the pressure device (1)
are rigidly connected to one another.

8.

A ladder in accordance with claims 1 - 7,
characterized in that each side member (8)
comprises means that retain, but rapidly release, the support
ieg for use.

9.
A ladder in accordance with claims 1 - 8,
¢ haracterized in that said means have a

snapping or spring catch action.

10.
A ladder in accordance with claims 1 - 9,
characterized in that it is manufactured from

aluminum.
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