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(57) Abrégée/Abstract:
The present invention concerns a telescopic mast (1) which at least includes one or more telescoping joints (2), where a
telescoping joint consists of two telescoping sections dimensioned so that one section can be moved into another section, where
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(57) Abrege(suite)/Abstract(continued):

between each of two adjacent telescoping sections In a telescoping joint there Is provided at least one actuator (6) urging the
adjacent telescoping sections away from each other, where these actuators are disposed internally of the telescoping joints and
offset at the internal periphery. By disposing actuators offset at the inner periphery of the telescoping sections, several advantages
are achieved. The actuators are provided at a protected location, and the actuators may be designed with lengths overlapping each
other when the telescopic mast is collapsed.
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(57) Abstract: The present invention concerns a telescopic
mast (1) which at least includes one or more telescoping joints
(2), where a telescoping joint consists of two telescoping sec-
tions dimensioned so that one section can be moved into an-
other section, where between each of two adjacent telescoping
sections in a telescoping joint there is provided at least one ac-
tuator (6) urging the adjacent telescoping sections away from
ecach other, where these actuators are disposed internally of
the telescoping joints and offset at the internal periphery. By
disposing actuators offset at the inner periphery of the tele-
scoping sections, several advantages are achieved. The actu-
ators are provided at a protected location, and the actuators
may be designed with lengths overlapping each other when
the telescopic mast is collapsed.



CA 02683981 2009-10-15

WO 2008/125110 A3 IHIHHVA!H AR AR 01 OO RS O Gr n

—  before the expiration of the time limit for amending the (88) Date of publication of the international search report:
claims and to be republished in the event of receipt of 29 January 2009
amendments



10

15

20

25

30

CA 02683981 2009-10-15

WO 2008/125110 PCT/DK2008/000133

Telescoping Mast

Field of the Invention

The present invention concerns a telescopic mast including at least one or more
telescoping joints with parallel walls, where one of two adjacent telescoping sections
is narrower than the other of the two adjacent telescoping sections, so that a first
telescoping section can be moved into and out of, respectively, of a second telescoping
section in a telescoping joint as well as the second section may be moved into and out
of a third telescoping section in a further telescoping joint, where between each of two
adjacent telescoping sections in a telescoping joint there is provided at least one
actuator, preferably several actuators, adapted to urge the adjacent telescoping sections

away from each other, where these actuators are disposed internally of the telescoping

joints.

Description of Prior Art
There are many kinds of telescopic masts of which some can be extended
automatically. In connection with such telescopic masts for military applications, there

are particular requirements to usability and to operability in extreme situations and

weather conditions as well.

US 4,151,534 describes a free-standing mast for an antenna including a number of
telescoping tubes. US 4,137,535 describes a telescopic mast which is controlled
pneumatically. The mast includes a number of telescoping tubes that may be collapsed
in a base section. A piston is integrated in each section. None of these inventions fuliil

the requirements to a simple, efficient and sturdy solution.

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
and it is expedient that the latter are not heavier or larger in size than necessary. In
order to live up to requirements to reliability and sturdy construction, it is a clear
disadvantage for a telescopic mast if the technology comprises frail technical solutions
wherein failures may arise, causing the telescopic mast not be operated rapidly,

accurately and under all conditions.
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In connection with high telescopic masts it is thus very advantageous if these are built
up of simple components which, irrespectively of the conditions, provide a simple and

uncomplicated use and operation. None of the prior art solutions fulfil these demands.

Summary of the Invention
An object of the present invention is to provide a telescopic mast wherein the mast
may be extended and collapsed rapidly. and wherein the mechanism therefore 1s

simple and efficient.

As mentioned in the introduction, the invention concerns a telescopic mast which at
least includes one or more telescoping joints, where a telescoping joint consists of two
telescoping sections dimensioned so that one section can be moved into another
section, where between each of two adjacent telescoping sections 1n a telescoping joint
there is provided at least one actuator urging the adjacent telescoping sections away
from each other, where these actuators are disposed internally of the telescoping joints
and mutually offset at the internal periphery, and wherein at least one actuator and
preferably several actuators mounted in a telescoping joint are independent of one or

more further actuators which are mounted in one or more further telescoping joints or

in the same telescoping joint.

More specifically, the present invention provides a telescopic mast including at least
one telescoping joint with parallel walls, the at least one first telescoping joint
telescoping sections where one of two adjacent telescoping sections Is narrower than
the other of the two adjacent telescoping sections so that one telescoping section is
moved into and out of respectively, of a second telescoping section in one of the at

least one first telescoping joint and the second telescoping section can be moved into

and out of a third telescoping section in a further telescoping joint, where between
each of the two adjacent telescoping sections in one of the at least one first
telescoping joints there is provided at least one actuator adapted to urge the two

adjacent telescoping sections away from each other, where the at least one actuator is
disposed internally in the one of the at least one first telescoping joint,

wherein the at least one actuator in the telescopic mast is offset at the internal
periphery of said telescopic mast, and wherein the at least one actuator mounted n
said one of the at least one telescoping joints is completely independent of at least one

further actuator which is mounted in at least one second telescoping joint or in the
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same telescoping joint as the at least one actuator, and wherein said actuators are gas

springs.

By disposing actuators offset at the inner periphery of the telescoping sections,
several advantages are achieved. The actuators are provided at a protected location,
and the actuators may be designed with lengths overlapping each other when the
telescopic mast i1s collapsed. Exactly this technical feature makes this solution
substantially different from prior art solutions, as the latter are often equipped with
serially connected actuators which thus only allow the collapsed telescopic mast to be
drawn together to the sum of the length of the actuators. The advantage achieved by
the protecting internal disposition is particularly attractive in connection with using a
mast according to the invention for military purposes, where a mast with visible

actuators may possibly be destroyed by firing at the visible actuators.

According to an aspect of the present invention there is provided a telescopic mast
including at least two telescoping joints, each of which is formed by two adjacent
telescoping sections with parallel walls, where one of the two adjacent telescoping
sections of each joint is narrower than the other of the two adjacent telescoping
sections, so that one of the telescoping sections can be moved into and out of,
respectively, the other of the telescoping sections of each telescoping joint where,
extending between each of the two adjacent telescoping sections of each telescoping
joint 1s provided at least one linear actuator, said at least one linear actuator being
positioned and oriented parallel with a longitudinal axis of the telescoping sections 1n
a manner adapted to urge the adjacent telescoping sections away from each other 1n a
direction of movement substantially parallel with said longitudinal axis of the
telescoping sections, wherein said at least one linear actuator i1s disposed internally of
the telescoping joints, wherein the at least one linear actuator of each of the at least
two telescoping joints in the telescopic mast are mutually offset relative to an internal
periphery of said telescopic mast, wherein the at least one linear actuator of one of
the at least two telescoping joints is completely independent of the at least one linear

actuator of the other of the at least two telescoping joints, wherein said actuators are
gas springs, and wherein the telescoping sections are drawn together by a draw wire

which is fastened internally at an upper end of the telescopic mast.
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By a telescopic mast according to the invention where the at least one actuator and
preterably several actuators are mounted in a telescoping joint and are independent of
one or more further actuators which are mounted in one or more further telescoping
joints or in the same telescoping joint, great reliability is achieved. By such a solution
1s achieved a mechanically simple and sturdy construction where two adjacent
telescoping sections by triggering an extending of the mast are urged away from each
other by an actuator mechanism which is not mechanically connected to other
corresponding actuator mechanisms in further telescoping joints in the same
telescoping mast. This extension is effected without using complicated cord or wire
connections that extend the mast via pulleys and the like. By placing the actuators in
the telescoping joints so that they are mutually offset in each section, as mentioned
above there is achieved the great advantage that the telescopic mast may be collapsed

or drawn together more than traditional telescopic masts with built-in actuators.

Moreover, a more sure operation is achieved by having several actuators, e.g. 2, 3 or
maybe even 6 or more actuators at each telescoping joint. By a system according to the
invention, if one actuator is damaged none but that particular actuator will be
influenced. If a telescoping joint only has one actuator and this is damaged, the joint in
question will no longer be able to be pressed out, but the mast as a whole will only
suffer from the disadvantage that it is no longer extended in full length. If, however,
there are more actuators at every joint, the mast may be used in full length
irrespectively of one or possibly more actuators being damaged. By such a solution is

achieved a telescopic mast with great redundancy.

One variant of a telescopic mast is equipped with actuators of the type linear actuators,
where the direction of movement is substantially parallel with the longitudinal
direction of the telescoping sections. A preferred actuator type is the so-called gas
springs. The choice of actuators may of course be adapted to need, and possibly other
combinations of various types may be used, including electric, hydraulic or pneumatic

actuators, and unmentioned types may be applied as well.

Particularly actuators of the type called gas springs are suited for use in connection

with a telescopic mast according to the invention, as no other operations are to be
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performed other than triggering the mast for pushing it out to the desired length.
Furthermore, it 1s advantageous that if an actuator of this type ._is damaged, the mast
may still be pulled down, the actuator being easy to replace and not requiring filling of
pressurised fluid, such as oil or air, and no connecting to an electric system either. It is
thus not the entire actuator system that is paralysed if a single actuator is damaged, and

the mast is still at least partly operational.

Furthermore, an advantage by a mast with actuators as disclosed is that it may be
extended without using external connections, thus not requiring a noisy pump in order
to be extended. Extension as well as collapsing may thus be performed without

disturbing noise.

A telescopic mast according to the invention may be designed such that the
telescoping sections are constituted by cylindric profiles. However, in a particularly
preterred embodiment, the telescoping sections can be designed as edged profiles,
more specitically as octagonally profiled pipes which advantageously may be wound
fibre composite tubes, e.g. carbon fibre reinforced epoxy tubes. Pipes or tubes of this
kind have the great advantage that they are very rigid, and if they are made of carbon
fibre reinforced epoxy, they are at the same time very light compared with other fibre
composites or metals. In that way is achieved a stable and light telescopic mast with

very high rigidity and strength.

In a particularly preferred variant of the telescopic mast according to the invention, the
telescoping sections may be drawn together by a draw wire which is fastened
internally at the upper end of the telescopic mast. The draw wire may, for example, be
fastened at the uppermost and thinnest telescoping section and thus run inside the
mast, where it is rolled up on a reel at the foot of the mast. This rolling up may be
effected manually, hydraulically or by another suitable method. A clear advantage is,
however, that the mast may be drawn back manually at any time in case of occurring
supply problems with the usual drive power. Such a withdrawal may possibly be

eftected by a crank handle or by an electric drill or similar.
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The internally disposed actuators may be of a type that may be locked at any position,
but preferably there is used a type which is normally extended and held back by the
said draw wire. By extending a telescopic mast by such actuators, the mast will
typically be extended from the bottom so that the largest telescoping joints are
extended at first and the lesser ones subsequently, as the actuators in these telescoping
joints will be the strongest. However, there may élso be masts adapted for extending

all sections at one and the same time.

In addition, the actuators may be provided with the option of being locked at various
positions corresponding to various heights. Such a locking may be effected manually
or via remote control to one or more actuators or to a device in connection with one or

more actuators.

A mast may thus be extended and locked at a certain height. At the same time, in this
way 1t may be controlled which telescoping joints are to be extended and how much

the individual joints are to be extended.

A telescopic mast according to the invention may advantageously be designed so that a
pipe 1s provided inside the telescoping sections. Supply lines and cables of various
kinds used in connection with equipment disposed at the top of the telescopic mast
may be arranged in this pipe. For example, this may be antenna equipment,

surveillance equipment, lamps, weapons or other equipment.

Short Description of the Drawing

The invention is described in more detail with reference to the drawing, wherein:

FIG.1 shows a telescopic mast in cross-section and in partially extended position;
FIG.2 shows a telescopic mast in collapsed position.

FIG.3 shows a telescopic mast as seen from the bottom.

Detailed Descrilition of the Invention
In Fig. 1 appears a telescopic mast 1 with two telescoping joints 2 which thus consists

of three telescoping sections 3, 4, 5, here shown in partially extended position.



10

15

20

23

30

CA 02683981 2009-10-15

WO 2008/125110 PCT/DK2008/000133

6

Internally of the telescopic mast 1 is seen linear actuators which here appear as gas
springs with piston rod 6 and cylinder housing 7. These gas springs 6, 7 are mounted
mutually displaced or offset at the inner periphery in the telescopic mast so that the
gas springs 6, 7 do not interfere with each other when drawing the telescopic mast 1

together.

Furthermore, there is seen a pull cord 8, e.g. a steel wire, which is connected to the top
9 of the telescopic mast and extends down to the bottom 10 of the telescopic mast 1
and on to a not shown reel or the like, upon which the pull cord 8 may be rolled up for
pulling the telescopic mast 1 down, or wherefrom it may be slackened in order to
extend the telescopic mast 1 partly or entirely. Furthermore, there is seen a helical
cable or conductor 11 which by extension of the telescopic mast 1 is extended and also
collapsed when drawing the mast 1 together. This helical cable 11 may be an electric
conductor for conducting electricity for powering equipment in top 9 of the telescopic
mast, but mﬁy also be a conductor for various electric signals, such as radio waves or
the like. By placing such a helical conductor 11 inside the mast there 1s achieved the
obvious advantage that the conductor is provided in a protected environment where it

is not damaged during transport or during use.

In fig. 2 appears a telescopic mast 1 where all telescopic sections 3, 4, 5 are drawn
together, thus not taking up substantially more space than one telescoping section 3.
The gas springs 6, 7 and pull cord 8 are shown in the telescopic mast 1 in the most

collapsed position.

In Fig. 3, the telescopic mast 1 is seen from the bottom 10, where the positions of gas
springs 6, 7 appear along the internal periphery of the telescoping sections 3, 4, 5. In
the shown variant, two connected gas springs 12 are fitted for one telescoping joint 2
and two other connected gas springs 13 for the other telescoping joint 2. By such a
solution, the individual telescoping section 3, 4, 5 is not acted on asymmetrically as a
consequence of the gas spring not being disposed at centre of the telescopic mast 1.
However, it is obvious that a mast with only one gas spring or actuator may operate in
a satisfactory way if this problem is taken into account at the design stage of fche

telescoping joints 2. By a solution as described, it is possible to use actuators 12, 13
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which are balanced in strength in relation to the weight of the actual telescoping
section 3, 4, 5. Typically, an actuator 12, 13 with somewhat lesser strength may thus

be used at the uppermost telescoping joint 2 as in the gradually larger, underlying

telescoping joints 2.

The helical cable 11, here shown with guide connections 14 connected with the draw
cord 8, is seen inside the telescopic mast. These guide connections ensure that the
helical cable 11 does not get jammed inside the telescopic mast 1 and that it is pulled
out evenly in connection with the extending of the telescopic mast 1, as the guide

connections 14 are fixed to the draw cord 8 with even spacing.
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The embodiments of the invention in which an exclusive property or privilege 1s

claimed are defined as follows:

]. A telescopic mast including at least two telescoping joints, each of which 1s
formed by two adjacent telescoping sections with parallel walls, where one ot the two
adjacent telescoping sections of each joint is narrower than the other of the two adjacent
telescoping sections, so that one of the telescoping sections can be moved into and out of,
respectively, the other of the telescoping sections of each telescoping joint where,
extending between each of the two adjacent telescoping sections of each telescoping joint
is provided at least one linear actuator, said at least one linear actuator being positioned
and oriented parallel with a longitudinal axis of the telescoping sections in a manner
adapted to urge the adjacent telescoping sections away from each other 1n a direction of
movement substantially parallel with said longitudinal axis of the telescoping sections,
wherein said at least one linear actuator is disposed internally of the telescoping joints,
wherein the at least one linear actuator of each of the at least two telescoping joints in the
telescopic mast are mutually offset relative to an internal periphery of said telescopic
mast, wherein the at least one linear actuator of one of the at least two telescoping joints
is completely independent of the at least one linear actuator of the other of the at least
two telescoping joints, wherein said actuators are gas springs, and wherein the

telescoping sections are drawn together by a draw wire which is fastened internally at an

upper end of the telescopic mast.

2. The telescopic mast according to claim 1, wherein a helical conductor cable 1s

provided 1nside the telescoping sections.

3. The telescopic mast according to claim 1, wherein the telescoping sections are

constituted by cylindric profiles.

4, The telescopic mast according to claim 1, wherein the telescoping sections are

constituted by edged profiles.
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