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TRAILER, SUPPORT WHEEL AXLE AND METHOD FOR UNCOUPLING AND
COUPLING A TRAILER

The present invention relates to a trailer, particularly

provided with a device for removing and/or arranging a bundle
from and/or in a heat exchanger, comprising at least one wheel
axle, wherein the trailer comprises a coupling which is adapted
to couple the trailer to a tractive vehicle. The invention also
relates to a support wheel axle and a method for uncoupling and

coupling a trailer.

Frequent use is made in industry of tube heat exchangers provided
with a tube bundle for throughfeed of for instance a gas or a
liguid. In order to clean these heat exchangers this bundle has
to be removed from the heat exchanger. Provided for this purpose
are so-called bundle extractors which are adapted toc pull a tube
bundle out of a sleeve of the heat exchanger and to arrange these
buncdles in such a sleeve. The bundle extractor must be able to
support the bundle independently during and after removal of this
bundle.

It is known to arrange such devices for removing bundles from
a heat exchanger and inserting such bundles into a heat exchanger
on a trailer, particularly in the form of a semi-trailer. Such
a trailer is normally provided with a wheel axle, and more often
with a plurality of wheel axles, for the purpose of supporting
the trailer. Such a wheel axle is provided with at least two
wheels close to the outer ends of this axle. A coupling point
is then provided at a distance from this wheel axle for coupling
of the trailer to the tractive vehicle, for instance in the form

of a truck.

This trailer can then be placed by a tractive vehicle in front
of a heat exchanger to be treated so that the bundle extractor

can pull the bundle out of the heat exchanger. It is a drawback
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of these existing trailers that a tractive vehicle is necessary
for the use of the bundle extractor. Such an assembly of a trailer
and a tractive vehicle moreover takes up much space, which is

not always available.

It is therefore an object of the present invention to provide
a simple and/or efficient trailer, in particular provided with

a device for removing a bundle from a heat exchanger.

The trailer of the type stated in the preamble has for this
purpose the special feature that at least one support wheel axle
comprises a connection adapted for connecting to the trailer for
the purpose of independently supporting the trailer in at least
an uncoupled state thereof. The support wheel axle can be
connected here to the trailer in order to independently support
the trailer in at least an uncoupled state thereof. By connecting

a support wheel axle to the trailer, the trailer, for instance

_provided with a bundle extractor, can remain standing

independently without a tractive wvehicle having to be coupled
thereto. This makes it possible to use the bundle extractor on

the trailer without a tractive vehicle having to be present.

It must be noted that independent support is understcod in this
context to mean that the trailer, for instance in the form of
a semi-trailer, and for instance the arranged bundle extractor
can function without additional support being necessary here
from for instance a tractive vehicle. The distance between the
wheel axle and the support wheel axle is for this purpose

preferably sufficiently great to provide a strong support.

Although reference is made to a bundle extractor or a device for
removing a bundle from a heat exchanger, it must furthermore be
noted that such a device can moreover be adapted to insert a

bundle into such a heat exchanger.
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At least one of the wheel axle and the support wheel axle is
preferably connectable to a drive for driving the trailer in at
least the uncoupled state. The trailer particularly comprises
a drive, for instance a motor, which is adapted to drive the
trailer in at least the uncoupled state, wherein at least one
cf the wheel axle and the support wheel axle is operatively
connected to the drive. A suitable transmission, which is as such
known, can be provided for this purpose. This makes it possible
for the trailer to be displaceable in uncoupled state without
the assistance of a tractive vehicle. The tractive vehicle can
then for instance deliver the trailer close to the heat exchanger
and, by connecting a support wheel axle, the trailer can be moved
independently to the heat exchanger. At least one of the wheel
axle and the support wheel axle is more preferably steerable for
this purpose. At least one of the wneel axle and the support wheel
axle particularly comprises a steering axle which is operatively
connected to a steering device for steering the trailer in
uncoupled state. This enables an efficient alignment of the
trailer. The support wheel axle is preferably steerable. The
other wheel axle can then be arranged fixedly here on the trailer.
Steerable must in this context be understood to mean that it is
possible to steer the trailer using the steerable axle. The wheel
axle can be provided for this purpose with a drive for rotating
the wheel axle. It can however also be possible to arrange the
wheels in steerable manner on the wheel axle, wherein turning
of the wheels relative to the wheel axle provides for steering.
The trailer can be provided for this purpose with a steering

wheel. It can also be possible to remotely control the trailer.

Particularly in combination with the connectable drive the
trailer can be independently aligned relative to the heat
exchanger without the assistance of a tractive vehicle.
According to the invention it is thus possible in simple manner
to convert a trailer, in particular a trailer provided with a

bundle extractor, to a self-propelled unit. Although
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self-propelled bundle extractors as such are for instance known,
these self-propelled bundle extractors have the drawback that
they cannot be transported efficiently on the public highway.
They generally have to be loaded onto a trailer for transport
purposes. The invention thus provides a trailer which can be
coupled easily to a tractive vehicle for transport purposes, but
which can be easily converted on site to a self-propelled unit,

and vice versa.

According to a preferred embodiment of the trailer according to
the invention, the trailer can be coupled to the tractive vehicle
close to a first outer end of the trailer, wherein the wheel axle
extends close to the second outer end of the trailer and wherein
the support wheel axle is connectable close to the first outer
end in at least the uncoupled state. In other words, the support
wheel axle and the trailer are adapted to connect close to the
first outer end in at least the uncoupled state. The support wheel
axle is preferably arranged here at the position where the

trailer is coupled to the tractive vehicle. The support wheel
axle is connectable here close to an outer end of the trailer
which can be coupled to the tractive vehicle. This provides &
sufficiently large wheelbase between the support wheel axle and

the fixed wheel axle and thereby provides a good support.

In a further preferred embodiment of the trailer according to
the invention the trailer can be coupled to the tractive vehicle
close to a first outer end of the trailer, and the support wheel
axle is connectable close to the second outer end of the trailer
in at least the coupled state. In other words, the support wheel
axle and the trailer are adapted to connect close to the second
outer end of the trailer in at least the coupled state. When the
trailer is coupled to the tractive vehicle, the support wheel
axle can be arranged on the rear side of the trailer. In this
way the support wheel axle can easily be transported together

with the combination of the trailer and the tractive vehicle.
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When the tractive vehicle is subsequently uncoupled, the support
wheel axle can be removed from the second outer end of the trailer
and the wheel axle can preferably be connected close to the first

outer end of the trailer for firm support thereof.

DAccording to a further preferred embodiment of the trailer

according to the invention, the trailer comprises a coupling
point for coupling the trailer to a tractive vehicle, wherein
the coupling point is connectable to the support wheel axle. The
connection of the support wheel axle is more particularly adapted
to connect to the coupling point. The coupling point used for
coupling of a tractive vehicle is moreover adapted here to couple
the support wheel axle. This results in a simple assembly of the
trailer. Particularly when the support wheel axle takes a

steerable form, it is advantageous tc couple the support wheel

axle to the coupling point of the trailer, since this coupling

~point is able to enter into a rotatable coupling. The coupling

between the trailer and the tractive vehicle can for instance
comprise a fifth wheel, wherein the trailer is provided with a

pin.

According to a further preferred embodiment the support wheel
axle comprises a pressure distributor. A pressure distributor,
also referred to as a tralling axle, 1s used to alleviate the
axle loads of for instance a trailer or a tractive vehicle on
the road surface through distribution thereof. It is therefore
mandatory at some locations to use such a pressure distributor.
According to the invention it is possible to use this trailing
axle or pressure distributor as support wheel axle for the
purpose of independently supporting, and preferably
independently driving and making a trailer steerable.

The invention further relates to a support wheel axle connectable
to the trailer according to the invention. The support wheel axle

preferably comprises a connection which is adapted to be
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connected to a coupling point of a trailer. The support wheel
axle can be provided here with a connection similar to a coupling
arranged on a tractive vehicle for connecting the tractive

vehicle to a trailer, for instance in the form of a fifth wheel.
An efficient coupling is in this way provided between trailer

and support wheel axle.

According to a further preferred embodiment of the support wheel
axle, the support wheel axle can be connected, or is adapted to
be connected, to a tractive vehicle and/or a second outer end
of a trailer opposite a first ocuter end of the trailer connectable
to a tractive vehicle. The support wheel axle can hereby be easily
transported in the coupled state of the trailer by connecting
the support wheel axle to the rear of the trailer. By furthermcre
making the support wheel axle connectable to a trailer, a trailer
can be used to position the support wheel axle under the trailer
for an efficient connection. In this way the support wheel axle
can moreover serve as pressure distributor for a trailer and/or
a tractive vehicle. The support wheel axle is provided for this
purpose with suitable connecting means for connection to a

trailer and/or a tractive vehicle such as are known for a

conventional pressure distributor.

The invention also relates to the use of a support wheel axle,
in particular a pressure distributor, or trailing axle,
according to the invention for supporting a trailer. Such a
support axle, in particular a pressure distributor, is provided
for this purpose with an additional coupling for connecting the
support wheel axle to the trailer, preferably at the position
of the coupling between the trailer and the tractive vehicle in

the uncoupled state.

The invention further relates to an assembly of a trailer and

a support wheel axle according to the invention, wherein the
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support wheel axle is preferably connected close to an outer end

of the trailer which can be coupled to a tractive vehicle.

The invention further relates to a method for uncoupling a

trailer, particularly provided with a device for removing a

bundle from a heat exchanger, from a tractive vehicle, comprising

the steps of:

- providing a support wheel axle;

- uncoupling the trailer from the tractive vehicle; and

- connecting the support wheel axle to the trailer for the
purpose of independently supporting the trailer in the

uncoupled state.

Arranging a support wheel axle on the trailer after the trailer
has been uncoupled from the tractive vehicle can also provide
for a firm support of the trailer in this uncoupled state, so
that for instance a device for removing a bundle from a heat
exchanger can be safely used. The support wheel axle 1is

preferably connected close to a first outer end of the trailer,
this outer end being connectable to a tractive vehicle.

Connection of the support wheel axle more preferably comprises
of connecting the support wheel axle to a coupling point of the

trailer.

According to a preferred embodiment of the method, the method
comprises of providing a support wheel axle which is connected
to a second outer end of the trailer opposite a first outer end
of the trailer connectable to the tractive vehicle. The support
wheel axle is connected here in the coupled state to the rear
side of a trailer, and when the trailer is uncoupled this support
wheel axle can be removed from the rear side and arranged on the
front side, i.e. the first outer end, of the trailer in order

to firmly support the trailer.
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According to a further preferred embodiment of the method,
connecting the support wheel axle comprises of coupling the
support wheel axle to a tractive vehicle and, using the tractive
vehicle, positioning the support wheel axle for connection to
the trailer. After providing the support wheel axle, for instance
by removing it from the rear side of the trailer, it is coupled
to the tractive vehicle so that this latter can move the support
wheel axle in efficient manner under the trailer for an efficient

alignment of the trailer and tractive vehicle.

The invention further relates to a method for coupling a trailer,
particularly provided with a device for removing a bundle from
a heat exchanger, according to the invention to a tractive
vehicle, comprising the steps of:

- removing a support wheel axle from the trailer; and

- coupling the tractive vehicle to the trailer.

"Removing the support wheel axle preferably comprises of coupling

the support wheel axle to the tractive vehicle and removing the
support wheel axle using the tractive vehicle. The method more
preferably also comprises of connecting the support wheel axle
to a second outer end of the trailer cpposite a first outer end
of the trailer connectable to the tractive vehicle. The support
wheel axle can then be utilized as pressure distributor, or

trailing axle.

The invention will be further elucidated with reference to
figures shown in the drawing of a preferred embodiment of the
invention, in which:

- Figure 1 shows & tractive vehicle with trailer and pressure

distributor in coupled state;

- Figures 2-5 show the different stages of uncoupling; and

- Figure 6 shows the trailer in uncoupled state.
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Figure 1 shows trailer 1 in a position coupled to a tractive
vehicle 3. Arranged on trailer 1 is a bundle extractor 12 which
is adapted to pull bundles out of a heat exchanger. The trailer
is connected on the front side la to trailer 3, and close to the
rear side 1lb of the trailer the trailer 1 has two wheel axles
11. In order to further distribute the pressure on the road

surface a pressure distributor in the form of a trailing axle

4 is provided on the rear side 1lb of the trailer.

As shown in more detail in figure 2, pressure distributor 4 has
an additional wheel axle 42, to the outer ends of which are

connected two wheels 41. Using a coupling 44 pressure distributor
4 can be connected to the rear side 1b of trailer 1 which is
adapted for connection to coupling 44. In the coupled state as
shown in figure 1, trailer 1 with bundle extractor 12 can be

transported in efficient manner over the road network.

When bundle extractor 12 now has to be deployed at for instance
a factory site, it is advantageous to obtain the smallest
possible assembly for the bundle extraction. For this purpose
trailer 1 is uncoupled from tractive vehicle 3, as will be

described in more detail below.

Firstly, pressure distributor 4 is uncoupled from the rear side
lb of the trailer by releasing the coupling 44 and moving the
assembly of tractive vehicle 3 and trailer 1 in a direction I.
The pressure distributor is now separated from trailer 1, as

shown in figure 2.

Trailer 1 is then uncoupled from tractive vehicle 3. The trailer
is now in the uncoupled state. The trailer provided with two wheel
axles 11 is however unable as such to pull bundles or to support
pulled bundles. The support is insufficient for this purpose.
Pressure distributor 4 is then connected with coupling 44 to the

rear side 36 of tractive vehicle 3, for instance by moving
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tractive vehicle 3 in a direction designated with II in figure
3. Once tractive vehicle 3 and the pressure distributor have been
coupled as shown in figure 4, the pressure distributor can be
efficiently coupled to trailer 1 by moving the assembly of

tractive vehicle 3 and pressure distributor 4 in a direction

designated with IT.

As also shown in figure 2, pressure distributor 4 is provided
on an upper side with a coupling 43 in the form of a fifth wheel.
Coupling 43 corresponds to the coupling of tractive vehicle 3
for the purpose of connecting tractive vehicle 3 to trailer 1.
By moving pressure distributor 4 in a direction II, coupling 43
is connected to coupling point 13 in the form of a pin of trailer
1.

When pressure distributor 4 has been firmly coupled to trailer
1, tractive vehicle 3 can be uncoupled from pressure distributocr
4 and tractive vehicle 3 can move away in a direction I, see figure
5. Trailer 1 is now firmly supported by wheel axles 11 and 41.
As shown in figure 5, wheel axles 11 extend on the rear side 1b
of the trailer and wheel axle 41 close to the front side la of
the trailer. The thus obtained wheelbase ensures a good, firm
support of trailer 1 and allows utilization of bundle extractor

12 in the situation as shown in figure 5.

Trailer 1 is moreover provided with a drive 15 in the form of
amotor for driving one of the wheel axles 11 of trailer 1. Trailer
1 thus takes a self-propelled form. Because the support wheel
axle in the form of pressure distributor 4 moreover takes a
steerable form, trailer 1 with bundle extractor 12 can be
efficiently positioned in front of a heat exchanger to be

treated, as shown schematically in figure 6.

With the trailer and the pressure distributor according to the

invention it is thus possible to convert a trailer provided with
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a bundle extractor to a self-propelled bundle extractor. This
makes the use of a tractive vehicle 3 on the factory site

unnecessary, since the trailer 1 provided with the steerable
additional wheel axle 4 takes a self-propelled and self-steering
form. Tractive vehicle 3 can now be utilized for other purposes
and the assembly of trailer 1 and pressure distributor 4 moreover

results in a very compact assembly.

It is noted that the invention is not limited to the shown
embodiments, but also extends to other preferred variants

falling within the scope 0of the appended claims.
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CLAIMS

Trailer provided with a device for removing and/or arranging a bundle from and/or in a heat
exchanger, comprising at least one wheel axle, wherein the trailer comprises a coupling which
is adapted to couple the trailer to a tractive vehicle, characterized in that at least one support
wheel axle comprises a connection adapted for connecting to the trailer for the purpose of
independently supporting the trailer in an uncoupled state thereof, wherein the trailer
comprises a drive which is adapted to drive the trailer in the uncoupled state, wherein at least
one of the wheel axle and the support wheel axle is operatively connected to the drive, wherein
at least one of the wheel axle and the support wheel axle comprises a steering axle which is

operatively connected to a steering device for steering the trailer in uncoupled state.

Trailer as claimed in claim 1, wherein the trailer can be coupled to the tractive vehicle close to
a first outer end of the trailer, wherein the wheel axle extends close to the second outer end of
the trailer and wherein the support wheel axle and the trailer are adapted to connect close to

the first outer end in at least the uncoupled state.

Trailer as claimed in claim 1 or 2, wherein the trailer can be coupled to the tractive vehicle
close to a first outer end of the trailer, and wherein the support wheel axle and the trailer are

adapted to connect close to the second outer end of the trailer in at least the coupled state,

Trailer as claimed in any of the foregoing claims 1 to 3, wherein the trailer comprises a
coupling point for coupling the trailer to a tractive vehicle, wherein the connection of the

support wheel axle is adapted to connect to the coupling point.

Trailer as claimed in any of the foregoing claims 1 to 4, wherein the support wheel axle

comprises a pressure distributor.

Support wheel axle connectable to the trailer as claimed in any of the foregoing claims 1 to 5.

Support wheel axle as claimed in claim 6, wherein the support wheel axle comprises a

connection which is adapted to be connected to a coupling point of a trailer.

Support wheel axle as claimed in claim 6 or 7, wherein the support wheel axle is adapted to be
connected to a tractive vehicle and/or a second outer end of a trailer opposite a first outer end

of the trailer connectable to a tractive vehicle.
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Use of a support wheel axle, in particular a pressure distributor or trailing axle, according to
any of'the claims 6, 7 or 8 for supporting a trailer according to any of the foregoing claims 1 to

7.

Method for uncoupling a trailer provided with a device for removing and/or arranging a
bundle from and/or in a heat exchanger as claimed in any of the foregoing claims 1 to 5 from a
tractive vehicle, comprising the steps of:

~ providing a support wheel axle;

- uncoupling the trailer from the tractive vehicle; and

- connecting the support wheel axle to the trailer for the purpose of independently

supporting the trailer in the uncoupled state.

Method as claimed in claim 10, wherein the providing comprises of providing a support wheel
axle which is connected to a second outer end of the trailer opposite a first outer end of the

trailer connectable to the tractive vehicle.

Method as claimed in claim 10 or 11, wherein the connecting of the additional wheelbase
comprises of coupling the support wheel axle to the tractive vehicle and, using the tractive

vehicle, positioning the support wheel axle for connection to the trailer.

Method for coupling a trailer provided with a device for removing and/or arranging a bundle
from and/or in a heat exchanger as claimed in any of the foregoing claims 1 to 5 to a tractive
vehicle, comprising the steps of:

- removing a support wheel axle from the trailer; and

- coupling the tractive vehicle to the trailer.

Method as claimed in claim 13, wherein the removing of the support wheel axle comprises of
coupling the support wheel axle to the tractive vehicle and removing the support wheel axle

using the tractive vehicle.

Method as claimed in claim 13 or 14, also comprising of connecting the support wheel axle to
a second outer end of the trailer opposite a first outer end of the trailer connectable to the

tractive vehicle.



