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(57) Abrege/Abstract:

Power unit that can be telescopically lengthened /shortened and performs linear movement which power unit comprises cylindrical
parts moving telescopically within each other In which case the mentioned parts are equipped with at least external or internal

Ll

Canada

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca

50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca



CA 2789081 C 2018/03/13

anen 2 189 081
(13) C

(57) Abrege(suite)/Abstract(continued):

threads In such a way that the mentioned parts form a power unit that can be lengthened /shortened when the parts are being
rotated In relation to each other and that at least one part of the mentioned parts is locked to be non-rotating or locked to rotate in a
different way than the part of the mentioned parts to which part a rotating producing movement to the power unit iIs arranged. In
order to reduce the construction weight of the power unit the mentioned parts are made of plastic and of the mentioned parts the
iInner diameter of the part having the smallest diameter is over 25 % of the useful height (H) produced by the mentioned smallest
part.
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ABSTRACT

Power unit that can be telescopically lengthened /shortened and performs linear movement
which power unit comprises cylindrical parts moving telescopically within each other in
which case the mentioned parts are equipped with at least external or internal threads in such
a way that the mentioned parts form a power unit that can be lengthened /shortened when
the parts are being rotated in relation to each other and that at least one part of the mentioned
parts 1s locked to be non-rotating or locked to rotate in a different way than the part of the
mentioned parts to which part a rotating producing movement to the power unit 1s arranged.
In order to reduce the construction weight of the power unit the mentioned parts are made of
plastic and of the mentioned parts the inner diameter of the part having the smallest diameter

1s over 25 % of the useful height (H) produced by the mentioned smallest part.
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A TELESCOPICALLY LENGTHENING/SHORTENING POWER UNIT

Technical Field

The disclosure relates to a power unit performing linear movement and that can be
telescopically lengthened /shortened which power unit comprises cylindrical parts that move
telescopically within each other 1n which case the mentioned parts are equipped at least with
external or internal threads in such a way that the mentioned parts form a power unit that can
be lengthened /shortened by rotating them in relation to each other and that at least one part
of the mentioned parts 1s locked to be non rotating or locked to rotate in a different way than

the part of the mentioned parts to which part rotating causing movement for the power unit

1s arranged.

Background

Previously cylinders that can be extended with hydfaulic pressure or compressed atr are
known as power units that can be telescopically extended. The purpose of use of these is
mostly lifting in which case the recovery of the cylinder to be short occurs with the help of
eravitational force by letting the pressure out of the cylinders. If gravitational force and
removal of the pressure cannot be used to pull this kind of cylinder back to be short,
mechanical pulling devices, such as withdraws occurring with a wire draw are known.
From a Chinese publication CN 2809309Y telescopic parts equipped with threads that are
needed for uplifting of a lifting platform construction are known which telescopic parts can
be extended and shortened in relation to each other by rotating. In this construction the
telescopic parts are made of metal and they are considcrably heavy. In order to avoid
excessive increase of the weight, the telescopic parts have as small diameter as possible. In
order to function, one such power unit requires yet the fact that at least one telescopic part is
locked to be non-rotating. A construction that has a size of the power unit will thus cause

more additional weight with which construction the opposite end is locked to be non-
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rotating 1n relation to the location of the rotating device of the power unit. When the
telescopic parts are made to have small diameters in order to save weight, the construction

will buckle easily 1f one tries to achieve great endurance of the load and lifting height or

great elongation with it.

Summary

Certain exemplary embodiments can provide a power unit that can be telescopically
lengthened/shortened and performs linear movement, which power unit comprises:
cylindrical parts moving telescopically within each other, wherein the cylindrical parts are
equipped with at least external or internal threads so that the cylindrical parts form the
power unit that can be lengthened/shortened when the parts are being rotated in relation to
each other and wherein at least one part of the cylindrical parts 1s locked to be non-rotating
or locked to rotate in a different way than another part of the cylindrical parts to which a
rotating producing movement to the power unit 1s arranged, wherein the cylindrical parts to
be rotated have threads at outer surfaces only at a lower part corresponding to the inner
thread of an adjacent cylindrical part, and wherein the inner diameter of a part of the
cylindnical parts having the smallest diameter 1s over 25% of a useful height (H) produced
by a smallest part, and wherein, in order to reduce the construction weight ot the power unit,
the cylindrical parts are constructed of plastic and the stress of the threads 1s hightened

during the extension movement of the power unit by directing compressed air inside the

POWET unit.

With the power unit equipped with telescopic parts according to certain embodiments
unexpected improvements can be achieved to the existing prior art and 1t 1s characteristic of

certain embodiments that in order to reduce the construction weight of the power unit the
mentioned parts are made of plastic and of the mentioned parts the inner diameter of the part
having the smallest diameter 1s over 25 % of the useful height produced by the mentioned

smallest part.
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The advantage of the power unit according to selected cmbodiments is 1ts lightness, weather
resistance and a great buckling resistance. Further the power unit i1s not position sensitive but
functions 1n all positions in a controlled way by lengthening and shortening. Therefore, it 1s
suitable for a vertical and horizontal installation and also is suitable for any installation
direction. The locking ot the one end of the power unit to be non-rotating when the other
end 1s being rotated can be performed with the help of a profile bar directed inside the power

unit and also with the help of an external construction of the power unit if the above

mentioned locking is necessary.

The rotating equipment of the rotatable telescopic part and the gearing belonging to 1t, such
as a planetary gear can be adjusted even inside the part itself in which case the construction
length of the power unit does not become longer. When the telescopic parts are plastic
cylinders with rclatively thick walls, their threads are easy to manufacture, a lot of bearing

area can be gained to the threads, the threads do not become damaged easily and they don't

cause significantly frniction.

Brief Description of the Drawings

In the following, embodiments arc described more dctatled by referring to the accompanying

drawings in which

Figure 1 shows a power unit as a side view partly sectioned.
Figure 2 shows a telescopic profile bar.

Figure 3 shows magnetic devices installed to the threads.

Detailed Description
In the figure 1 a power unit formed with the help of telescopic parts 1 - 3 made of plastic

material is shown. The telescopic parts 1 - 3 are attached to each other with a thread and one
implementation form is such that the inner part of each parts 1 and 2 1s full of threads and
there are threads at the outer surface of each part 2 and 3 at the lower part covering the
distance h. When the lowest part 1 is being rotated with the help of a motor 9 and chain

gear 11 and the uppermost part 3 is being kept as non-rotating, such as the base 12
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belonging to the uppermost part, the power unit lengthens and shortens depending on the
direction of rotation of the motor. Only the parts 1 and 2 rotate. Each thread part has

most advantageously the same pitch per cycle.

The lowest, rotating part 1 of the power unit is bearing-mounted to a base 9 from its
flange 8 with the help of a bearing 7. The bearing 7 receives vertical forces directed both
downwards and upwards. Thus with the power unit the base 12 can be pushed when the

power unit 12 1s lengthening and pull it when the power unit is shortening.

In the figure 1 a solution to keep the base 12 and the uppermost part 3 as non-rotating
with the help of an external, telescopic profile construction 4 — 6 is shown. The profile
construction 4 — 6 is for example the same as quadrangular pipes attached telescopically
within each other to each other. These pipes convey from the non rotating frame of the
bearing 7 force that keeps the base 12 as non rotating. The profile construction functions

in use also as a casing so that the threads of the parts 1 — 3 stay clean.

In the figure 2 there is a corresponding hollow profile bar 14 — 16 that can be adjusted
inside the power unit which profile bar is attached to the base 9 from its lower end and to
the base 12 from its upper end. The profile bar is elliptical regarding its cross section.

Also with this rotation of the part 3 is prevented.

The part 3 can be locked to be non-rotating but regarding the functioning of the power
unit 1t 18 not necessary. The part 3 can rotate, too, if it rotates in a different direction than

the rotated part 1 or with a different speed than the rotated part 1.

The parts 1 — 3 are plastic cylinders the wall thickness of which is approximately 30 mm.
In that case trapeze threads of sufficient size can easily be worked at the inner surface of
the cylinders for which trapeze threads a lot of bearing area can be gained. For the
smallest cylinder 3 a certain diameter size is chosen according to the maximum load of
the power unit in which case the parts stay at the longest exit position and stay fully

loaded without buckling yet.
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The inner diameter d of each part 1 — 3 being made of plastic raw material is
advantageously over 25 % of the useful height H of the corresponding part, in other
words of the part having the high limit and coming out from the previous part 1, 2.

The lightness of the power unit can be achieved with the help of plastic materials, such as
polyamides used as base material of the cylinder parts 1 — 3 the density of which
matenials 1s 1,4 kg/dm3 or under it. The parts 1 and 2 have threads covering the whole
inner surface. The part 3 has threads only at the outer surface at its lower part covering
the height h. Similarly the part 2 has threads at the outer surface cévering only the height
h. The rotating of the parts 2 and 3 out of the previous part 1s prevented for example with
the finishing of the inner thread part before the edge banding of the part. The rotating of
the part 1 can immediately move to rotate also the part 2 till the prevention of the rotation
for the part 2 occurs or first the part 1 rotates its whole movement distance and then it
begins to rotate the part 2. The number of the parts 1 — 3 1s not restricted to three but in

the solutions according to the invention there can be more of them, too.

The plastic material of the parts 1 — 3 1s most advantageously polyamide and specially
most advantageously even so called self-lubricating, slippery plastic material as such or
mixed with some known mineral fillers or formed to be a composite construction in order
to improve the matenal properties, such as in order to reinforce the material, to reduce
the friction in the threads or improve the weather resistance. Further the plastic material
of the parts can be reinforced with known fibre reinforcements, the outer casing of the
parts can be reinforced with fibres or with a reinforcement net. Also the surfaces of the

threads can be treated with nanotechnology or coated in order to reduce friction.

The stress of the threads of the power unit can be lightened during the extension

movement of the power unit for example by directing compressed air inside the power

unit in which case the compressed air pushes the power unit to be longer.

In the figure 3 a solution is shown in order to reduce the friction stress of the threads in
which case for example banded permanent magnets 17 are located to the threads of the

parts 2 and 3 in such a way that the magnets 17 of the adjacent threads repel each other
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so that the magnet of the thread of the lower part 2 repels the magnet of the thread of the
upper part 3 and thus aims to support the thread of the upper part 3.

As an alternative to this coils 18 located to threads to one part 3 and coils 19 to the other
part 2 are shown. By leading DC currént as opposite sign to the coils 18 and 19 in such a
way that magnetic fields 20 and 21 repel each other, support eftect to the part 3 can also

be achieved through the threads.
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CLAIMS

A power unit that can be telescopically lengthened/shortened and performs:linear
movement, which power umt comprises:

cylindrical parts moving telescopically within each other, wherein the cylindrical parts
are equipped with at least external or internal threads so that the cylindrical parts form
the power unit that can be lengthened/shortened when the parts are being rotated n
relation to each other and wherein at least one part of the cylindrical parts 1s locked to
be non-rotating or locked to rotate in a different way than another part of the
cylindrical parts to which a rotating producing movement to the power unit 1s
arranged, wherein

the cylindrical parts to be rotated have threads at onter surfaces only at a lower part
corresponding to the inner thread of an adjacent cylindrical part, and wherein the inner
diameter of a part of the cylindrical parts having the smallest diameter 1s over 25% of
a useful height (H) produced by a smallest part,

and wherein, in order to reduce the construction weight of the power unit, the
cylindrical parts are constructed of plastic and the stress of the threads 1s lightencd
during the extension movement of the power unit by directing compressed air inside

the power unit.

The power unit according to the claim 1, wherein a part of the cylindrical parts having

a smallest diameter 1s attached to a base 1n a non-rotating way.

The power unit according to the claim 1, wherein a part having a largest diameter 1s

attached to a base in a non-rotating way.

. The power unit according to the claim 1, wherein the power untt comprises a rotating

motor, with the aid of which, a first or a last part of the rotatably attached cylindrical

parts is rotated.
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The power unit according to the claim 1, comprising a telescopic bar adjusted inside
the power unit having a profile that deviates from a round form or comprising a
corresponding, telescopic structure being outside the power unit so that a part of the

power unit that 1s non-rotating can be maintained as non-rotating.

The power unit according to the claim |, wherein the power unit 1s adjusted to be a
litting and lowering power unit or adjusted to be a pushing and pulling power unit

functioning 1n any direction.

The power unit according to the claim 1, wherein the threads of each part are equipped

with a pitch of equal size per a cycle.

The power unit according to the claim 1, wherein the threads of the parts have a

profile corresponding to trapeze threads.

The power unit according to the claim 1, wherein the parts are made of polyamide

plastic or are made of mixed/reinforced polyamide plastic.

The power unit according to the claim 1, wherein the density of the material of the

plastic parts 1s under 1,4 kg/dm3 :

The power unit according to the claim 1, wheretn the outer casings of the parts are

reinforced with fibre or net reinforcements.
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12. The power unit according to the claim 1, wherein, in order to reduce the friction
between the threads, magnetic devices are adjusted between the cylinder parts with the

aid of which magnetic devices a support effect atfecting the threads and reducing the

surface pressure 1s achieved.
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