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Description

Field of the Invention

[0001] The present invention concerns a telescopic
mast including two or more cylindric telescoping sections
with parallel walls, where the distal one of two adjacent
telescoping sections is narrower than the proximal one
of the two adjacent telescoping sections, so that the distal
telescoping section can be moved into and out of the
proximal telescoping section, respectively, wherein in the
interspace between two adjacent telescoping sections
there is provided at least one means interacting with an
actuator and pressing the adjacent walls away from each
other.

Background of the Invention

[0002] There are many kinds of telescopic masts of
which some can be extended automatically. In connec-
tion with telescoping masts, e.g. for military use, there
are special requirements to stability and accuracy. US
4,151,534 describe a free-standing mast for an antenna
including a number of telescoping tubes. US 4,137,535
describe a telescopic mast which is controlled pneumat-
ically. The mast includes a number of telescoping tubes
that may be collapsed in a base section. A piston is in-
tegrated in each section. WO 0189981 describes a tele-
scoping member with a nut which is rotatably fastened
to a frame, a rotary pipe with thread engaging the nut.
[0003] Moreover a telescopic mast as mentioned in the
introductory paragraph is know from EP 0 730 098 A1
which discloses two collars having cam surfaces and
which are rotated around their common axis in relation
to each other in order to establish a clamping force and
from US 6,152,638 A in which two wedge shaped mem-
bers are interacting when they are mutually displaced in
order to establish a clamping force.
[0004] None of these inventions are adequately fulfill-
ing the requirements to stability and accuracy.
[0005] Telescopic masts can be very high and may be
used for sensors and weapons as well as for pointing out
targets. High telescopic masts contain many telescoping
sections. As play occurs between all adjacent telescop-
ing sections of the mast, the play will accumulate in con-
nection with high masts. Therefore, not the least in con-
nection with high telescopic masts, it will very appropriate
to minimise the play occurring between adjacent tele-
scoping sections.

Object of the Invention

[0006] The object of the present invention is to provide
a telescopic mast where the play between the telescop-
ing sections is minimised. It is a further object of the in-
vention to provide a telescopic mast that may be posi-
tioned with great accuracy.

Description of the Invention

[0007] According to the present invention, this is
achieved with a telescopic mast including two or more
cylindric telescoping sections with parallel walls, where
the distal one of two adjacent telescoping sections is nar-
rower than the proximal one of the two adjacent telescop-
ing sections, so that the distal telescoping section can
be moved into and out of the proximal telescoping sec-
tion, respectively, wherein in the interspace between two
adjacent telescoping sections there is provided at least
one means that interacts with an actuator and presses
the adjacent walls away from each other where the tel-
escopic mast is peculiar in that the means is a rotary
means interacting with an actuator which during use ro-
tates the rotary means about an axis which is largely
perpendicular to the longitudinal axis of the telescoping
sections.
[0008] By a telescopic mast according to the invention
is thus achieved a number of advantages, as the means
pressing the adjacent walls away from each other mini-
mises the play occurring between adjacent telescoping
sections. By pressing the adjacent walls away from each
other, the play is eliminated or minimised.
[0009] The telescopic mast is advantageous as it en-
ables using a rotary means which is elongated and has
large contact surface, thereby enabling the provision of
a continuous action on the walls in direction away from
each other. It may be advantageous to use a rotary
means which is slightly asymmetrical and/or in which the
axis of rotation is displaced in relation to the central part
of the means. Hereby is provided the possibility of posi-
tional variation of the areas on the means which are in
contact with the walls. The rotary means may advanta-
geously be covered by a friction reducing material, e.g.
Teflon, in order to minimise friction and wear.
[0010] According to a specific embodiment, the tele-
scopic mast according to the invention is peculiar in that
there is used at least three rotary means and/or rotary
members and/or displacing means. It will be suitable to
distribute them with approximately the same mutual
spacing so that adjacent telescoping sections are se-
cured in a concentric position. Three rotary means and/or
rotary members and/or displacing means are the lowest
number that can ensure the securing of the adjacent tel-
escoping sections in concentric position.
[0011] According to a further embodiment, the tele-
scopic mast according to the invention is peculiar in that
a pipe is provided within the telescoping sections. Such
an embodiment will enable the carrying of power cables,
liquid, gas or other matter through the pipes. Power ca-
bles will often be required to power central parts, such
as actuators, or other equipment disposed along the tel-
escoping sections or at the top of the mast.
[0012] Means of different nature with regard to design
as well as material may be used. It may be advantageous
to make the means of materials that are dimensionally
stable in connection with large temperature fluctuations.
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It may furthermore be advantageous to coat the means
with a layer of friction reducing material, as e.g. Teflon,
for minimising friction between and wear of the elements
involved.
[0013] It is possible to provide a telescopic mast in
which a combination of a plurality of different means for
pressing the walls away from each other is used.
[0014] Thus is it possible to combine the rotary means
which rotates about the axis perpendicular to the longi-
tudinal axis of the telescoping sections with:

- A rotary member interacting with an actuator which
during use rotates the rotary member about an axis
which is largely parallel with the longitudinal axis of
the telescoping sections. This enables using a long
rotary means having a large contact surface. A con-
tinuous action on the walls in direction away from
each other may hereby be effected. It may be ad-
vantageous to use a rotary means which is slightly
asymmetrical and/or in which the axis of rotation is
displaced with regard to the central part of the
means, as the possibility of varying the location of
the areas on the means which are in contact with the
walls is hereby provided. The rotary member may
advantageously be covered by a friction reducing
material, e.g. Teflon, in order to minimise friction be-
tween and wear of the members which are in mutual
physical contact.

- Displacing means interacting with an actuator which
during use displaces the displacing means in forward
direction for pressing the walls away from each other.
This enables using a play reducing member which
does not have to be rotated. The displacing means
may be designed as a cone or have other shapes.
However, it is suitable to use a displacing means
which is gradually tapered in forward direction, so
that displacement in forward direction will gradually
press the walls away from each other more and
more. The displacing means may advantageously
be covered by a friction reducing material, e.g. Te-
flon, in order to minimise friction between and wear
of the members which are in mutual physical contact.

[0015] The used actuators may e.g. be electric or pneu-
matic.

Description of the Drawing

[0016] The invention will in the following be explained
more closely with reference to the accompanying draw-
ing, wherein:

Fig. 1 shows a cross-sectional view (in longitudinal di-
rection of the mast) of a mast according to the
invention, as seen from the front;

Fig. 2 shows a cross-sectional view (perpendicular to
longitudinal direction of the mast) of a mast ac-

cording to the invention;
Fig. 3 shows a cross-sectional view (perpendicular to

longitudinal direction of the mast) of different
means for pressing the walls away from each
other; and

Fig. 4 shows a cross-sectional view (in longitudinal di-
rection of the mast) of different means for press-
ing the walls away from each other.

Detailed Description of the Invention

[0017] In the following description, identical or corre-
sponding elements in the various embodiments will be
provided with the same designations below.
[0018] Fig. 1 shows a general construction of a mast
2 according to the invention. The mast 2 includes three
cylindric telescoping sections 4 with walls 6. An outer
guide 26 is provided at the outer sides of the walls, near
the proximal end of each telescoping section 4. Also, an
inner 24 is provided at the inner side of the walls 6 near
the distal end of the walls. A means 10 interacting with
an actuator 16 is provided in the interspace 8 between
two adjacent telescoping sections 6. The actuator 16 is
connected to a pipe 28 running through the inner cavity
3 of the telescoping sections. Electric power cables (not
shown) run inside the pipe 28. The longitudinal axis 18
of the telescoping sections is indicated. During use, the
means 10 presses the walls 6 away from each other,
whereby the play is eliminated or minimised. Advanta-
geously, there may be used three or more means 10 for
pressing the walls 6 away from each other at several
points. Adjacent telescoping sections are hereby se-
cured in a concentric position. The guides 24, 26 ensure
that adjacent telescoping sections are kept apart with a
spacing allowing them to be moved into and out of each
other.
[0019] Fig. 2 shows a specific embodiment of a mast
2 according to the invention. On the Figure appears two
circular cylindric telescoping sections with walls 6, where
in the space between the telescoping sections there are
provided three rotary means 12 which can rotate about
an axis 14 which is standing perpendicularly to the lon-
gitudinal axis (not shown) of the telescoping sections.
During use, the rotary means 12 presses the walls 6 away
from each other, whereby the play is eliminated or min-
imised. An actuator (not shown) is used for providing the
rotational movement of the rotary means.
[0020] Fig. 3 shows a mast 2 with different means for
pressing the walls away from each other. On the Figure
appears two circular, cylindric telescoping sections with
walls 6, where in the space between the telescoping sec-
tions there are provided three rotary members 22 which
can rotate about an axis 20 situated in parallel with the
longitudinal axis of the telescoping sections. During use,
the rotary members press the walls 6 away from each
other, whereby the play is eliminated or minimised. An
actuator (not shown) is used for providing the rotational
movement of the rotary means.
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[0021] Fig. 4 shows a mast 2 with different means for
pressing the walls away from each other. On the Figure
appears two circular, cylindric telescoping sections 4 with
walls 6, where in the space between the telescoping sec-
tions 8 there is provided a displacing means 32 which is
connected to an actuator 34. The direction forward F and
the direction back T are parallel with the longitudinal axis
18 of the telescoping sections. By means of the actuator
34, the displacing means 32 may be displaced in forward
direction F and in backward direction T. By moving the
displacing means 32 forward, the walls 6 are pressed
away from each other. Hereby play is eliminated or min-
imised.

Claims

1. A telescopic mast (2) including two or more cylindric
telescoping sections (4) with parallel walls (6), where
the distal one of two adjacent telescoping sections
(4) is narrower than the proximal one of the two ad-
jacent telescoping sections (4), so that the distal tel-
escoping section (4) can be moved into and out of
the proximal telescoping section (4), respectively,
wherein in the interspace (8) between two adjacent
telescoping sections (4) there is provided at least
one means (10) interacting with an actuator (16) and
pressing the adjacent walls (6) away from each oth-
er, characterised in that the means (10) is a rotary
means (12) interacting with an actuator (16) which
during use rotates the rotary means (12) about an
axis (14) which is largely perpendicular to the longi-
tudinal axis (18) of the telescoping sections.

2. Telescopic mast according to claim 1, character-
ised in that at least three of the above mentioned
means (12) are applied.

3. Telescopic mast according to claim 1 or 2, charac-
terised in that a pipe (28) is provided inside the tel-
escoping sections (30).

Patentansprüche

1. Teleskopischer Mast, der zwei oder mehr zylindri-
schen teleskopierbaren Sektionen (4) mit parallelen
Wänden (6) aufweist, wobei die distale Sektion von
zwei benachbarten teleskopierbaren Sektionen (4)
schmaler als die proximale der beiden benachbarten
teleskopierbaren Sektionen (4) ist, so dass die dis-
tale teleskopierbare Sektion (4) in die proximale te-
leskopierbare Sektion (4) hinein beziehungsweise
aus dieser heraus verschiebbar ist, wobei in dem
Zwischenraum (8) zwischen zwei benachbarten te-
leskopierbaren Sektionen (4) mindestens ein mit ei-
nem Aktuator zusammenwirkendes Mittel (10) vor-
gesehen (16) ist, das die benachbarten Wände (6)

voneinander weg presst, dadurch gekennzeich-
net, dass das Mittel (10) ein Drehmittel (12) ist, das
mit einem Aktuator (16) zusammenwirkt, der im Ge-
brauch das Drehmittel (12) um eine zur Längsachse
(18) der teleskopierbaren Sektionen weitgehend
senkrechte Achse (14) dreht.

2. Teleskopischer Mast nach Anspruch 1, dadurch ge-
kennzeichnet, dass mindestens drei der vorge-
nannten Mittel (12) aufgebracht sind.

3. Teleskopischer Mast nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass innerhalb der teles-
kopierbaren Sektionen (30) ein Rohr (28) vorgese-
hen ist.

Revendications

1. Un mât télescopique (2) comprenant deux ou plu-
sieurs sections télescopiques cylindriques (4) avec
des parois parallèles (6), la section distale de deux
sections télescopiques adjacentes (4) étant plus
étroite que la section proximale des deux sections
télescopiques adjacentes (4), de sorte que la section
télescopique distale (4) peut être déplacée dans et
hors de la section télescopique proximale (4), res-
pectivement, où dans l’espace intermédiaire (8) en-
tre deux sections télescopiques adjacentes (4), au
moins un moyen (10) interagissant avec un action-
neur (16) et pressant les parois (6) adjacentes l’une
loin de l’autre est prévu, caractérisé en ce que le
moyen (10) est un moyen rotatif (12) coopérant avec
un actionneur (16) qui, lors de l’utilisation, fait tourner
le moyen rotatif (12) autour d’un axe (14) qui est
largement perpendiculaire à l’axe longitudinal (18)
des sections télescopiques.

2. Mât télescopique selon la revendication 1, caracté-
risé en ce qu’au moins trois des moyens précités
(12) sont appliqués.

3. Mât télescopique selon la revendication 1 ou 2, ca-
ractérisé en ce qu’un tuyau (28) est prévu à l’inté-
rieur des sections télescopiques (30).
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