Office de la Proprieté Canadian
Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2632173 C 2014/04/22

(11)(21) 20632173

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de depot PCT/PCT Filing Date: 2006/11/27
(87) Date publication PCT/PCT Publication Date: 200//05/31
(45) Date de délivrance/lssue Date: 2014/04/22

51) Cl.Int./Int.Cl. B60W 710/26 (2006.01),
A01G 23/00(2006.01), B60OK 25/00(2006.01),
B60W 10/30(2006.01), B60W 20/00(2006.01)

(72) Inventeurs/Inventors:

EINOLA, KALLE, FI,
HUKKANEN, PENTTI, FI;
RINTAMAEKI, VEIKKO, FlI

(73) Proprietaire/Owner:
PONSSE OYJ, FI

(74) Agent: FETHERSTONHAUGH & CO.

(85) Entree phase nationale/National Entry: 2008/05/27

(86) N° demande PCT/PCT Application No.: F| 2006/050519
(87) N° publication PCT/PCT Publication No.: 200/7/06029/7
(30) Priorité/Priority: 2005/11/28 (FI20051215)

(54) Titre : PROCEDE ET AGENCEMENT DANS LA TRANSMISSION DE PUISSANCE D'UNE MACHINE DE FORET
54) Title: METHOD AND ARRANGEMENT IN POWER TRANSMISSION OF FOREST MACHINE

!lnlllnlnllﬂll&tl-ww--ﬂu VN g ey A B SR THIR JYNA AR
-

13 10

(LT o T Y S PYR PYFPEmR Y e P

i1

M R Iy e e B B ol e s e e B0 e e ol 1 I
- »
- -
- -
- -
- b
I 2 : :

" T - --ﬂ*j

HIfsHrhFrrwmrrg P MAT I IAISCINSAIFR G PudddARp A dgypugppannny
.“ﬁ---—-

el

NI e e e e e ;
9 | . .
[ i z 3
; .
% i 1 7 | FEERELKSN
: :
% :
E i
T |
(57) Abréegée/Abstract:

A method and an arrangement In power transmission of a forest machine (1), the forest machine comprising a primary power
source (5) for generating power required for moving and controlling the forest machine and/or actuators (6, 7) therein. |In the
present method and arrangement, at least part of the power generated by the primary power source (5) Is converted into electric
energy by means of a generator arrangement (8). This electric energy can be stored at least partly in an electricity storage means
(9), from which part thereof can be used, when required, for generating pressure medium- transmitted power for implementing a
pressure medium-transmitted function of the forest machine (1) or at least one actuator (6, 7) therein.
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@ (57) Abstract: A method and an arrangement in power transmission of a forest machine (1), the forest machine comprising a pri-
& mary power source (5) for generating power required for moving and controlling the forest machine and/or actuators (6, 7) therein.
N [n the present method and arrangement, at least part of the power generated by the primary power source (5) is converted into electric
energy by means of a generator arrangement (8). This electric energy can be stored at least partly in an electricity storage means
(9), from which part thereof can be used, when required, for generating pressure medium- transmitted power for implementing a
pressure medium-transmitted function of the forest machine (1) or at least one actuator (6, 7) therein.
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METHOD AND ARRANGEMENT IN POWER TRANSMISSION OF FOREST
MACHINE

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a method of implementing
the power transmission of a forest machine.

[0002] The invention also relates to an arrangement for implement-
Ing the power transmission of a forest machine.

[0003] In the power transmission of moving working machines,
which In this context refer particularly to forest machines, a plurality of different
power transmission means have been used as the technology has developed.
In the case of forest machines, such power transmission may be considered to
be divided into two different main classes on the basis of the purpose of use;
on the one hand to the movement of the working machine itself, so-called pro-
pulsion, the required driving power transmission and, on the other hand, to the
power transmission of the actuators comprised by the working machine, such
as chargers, hoisters, felling heads and the like.

[0004] From the starting phases of mechanical harvesting, com-
pletely mechanical driving power transmission solutions are known that are
based on different switches and mechanical transmissions, which enable a
crude control of the direction of movement and speed of the vehicle. In such
earlier forest machines, the loading of pieces of timber, such as logs, took
place manually or by means of mechanical lifting aids operating via wires, such
as lifting boom systems based on a winch.

[0005] In fact, a significant breakthrough in the field of forest ma-
chine technology was the realization of applying pressure medium-transmitted
power transmission, which in this context refers generally to hydraulic power
transmission in an apparatus employed for the loading and processing of tim-
ber. As a result of this realization, a so-called hydraulic knuckle boom charger
was generated. In fact, hydraulic power transmission has established its posi-
tion as the most common power transmission method in boom structures of
moving working machines. The use of hydraulic technology in these applica-
tions Is supported by its excellent power density, the flexible ways of place-
ment thereof in moving structures and the feasibility to easily accomplish
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strong forces in a manageable and controllable manner.

[0006] For the implementation of stepless speed regulation in driv-
ing power transmission, in turn, hydrodynamic power transmission arrange-
ments provided with a so-called torque converter have been developed and
are known. In addition to an actual torque converter, the power transmission of
a working machine may also be implemented with automatic transmission,
practically composed of both a part similar to the torgue converter and a
transmission operating steplessly at more than one transmission ratios.

- [0007] Power transmission solutions based on a torque converter

are stilt in use in the transmission of high powers, for example in forest ma-

~chines that are used for skidding whole tree trunks. Furthermore, hydrody-

namfc power transmission is still common in mining vehicles, such as dump-
ers, for example.

[0008] However, in forest machines utilizing a so-called CTL (Cut-
to-Length) method, a change over to the use of chiefly hydrostatic power trans-
mission in driving power transmission occurred years ago because of its better
manoeuvrabllity and favourable braking characteristics. Hydrostatically imple-
mented power fransmission can aiso be more flexibly mounted into the struc-
ture of the machine than the above-described hydrodynamic power
transmission. The implementation of such hydrostatic driving power transmis-
sion may be composed of for instance wheel-specific hydraulic engines or a
hydrostatic/mechanic concept, wherein hydrostatic power transmission, typi-
cally composed of a hydraulic pump and a hydraulic engine, of which at least
one has usually an adjustable rotational volume, is arranged between the pri-
mary power source of the working machine and the conventionai, mechanical
power transmission. -

[0009] However, a drawback of hydrostatic power transmission can
be considered its poor efficiency, particularly at high driving speeds. The effi-
ciency also varies significantly depending on the loading situation.

[0010] Lately, manners of electrical implementation of the driving
power transmission of various working machines have been surveyed,
whereby the driving power transmission could be iImplemented either partly or
even entirely electrically. The interest in electrical power transmission has in-
creased particularly because of its favourable efficiency and the feasibility of
using electric motors for braking and in this connection even for using them for
energy recovery. Accordingly, heavy working machines, such as mining and
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quarry vehicles, for example, are known, whose driving power transmission is
implemented entirely electrically. On the other hand, hybrid solutions of pas-
senger cars, for example, are also known, wherein the effect of the driving
power transmission is achieved partly by means of an electric motor and partly
by means of a conventional combustion engine. An example of such an ar-
rangement is set forth in patent EP1034968.

[0011] However, when forest machines are studied, the replace-
ment of hydrostatic driving power transmission with electrical power transmis-
sion does not necessarily result in an important improvement in the overall effi-
ciency of the forest machine. It does not either provide other particularly im-
portant advantages in the operating environment of the forest machine. In
practice, such a driving power transmission solution would require at least two
parallel, high-capacity power transmission systems in the forest machine.

[0012] In the case of forest machines in particular, the problems
caused by electric power transmission in the forest machine environment result
first and foremost from the momentary requirements of the various boom sys-
tems, hoisters, loaders, felling devices and other timber-processing devices for
very high effects from the primary power source of the working machine. This
way the primary power source is found to operate in a situation wherein the
power source, dimensioned according to the maximum power required by the
forest machine, is loaded very unevenly. During part of the operating time of
the forest machine the power source is loaded even with a significantly slight
partial load.

[0013] The above-mentioned functions of the various boom sys-
tems, hoisters, loaders, felling devices and other timber-processing devices of
the forest machine are, however, extremely difficult to implement without pres-
sure medium-transmitted hydraulic power transmission. In these applications,
the advantage of hydraulic power transmission in particular is its extreme
power density and good adjustability. Furthermore, the above-mentioned, hy-
draulically implemented functions are most frequently very critical as regards
the performance and productivity of the forest machine. For example, when a
forwarder is studied, the loader therein is in use for a significant portion of the
working time, thus making high demands on the power source.
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BRIEF DESCRIPTION OF THE INVENTION

[0014] The present invention thus provides a method and an arrange-

ment to achieve an entirely new kind of solution to the problems caused by the

above-mentioned prior art drawbacks.

[0015] Accordingly, the present invention provides a method in the
power transmission of a forest machine (1), the forest machine comprising a pri-
mary power source (5) for generating power required for moving and controlling
the forest machine and actuators therein, comprising: converting at least part of
the power generated by the primary power source (5) being converted into electric
energy by a generator arrangement (8); storing the electric energy generated by
the generator arrangement (8) in an electricity storage means (9); delivering at
least part of the electric energy from the storage means (9) to conversion means
(14) separated from the primary power source (5); using the conversion means
(14) to generate pressure medium-transmitted power for implementing a pressure

medium-transmitted function of at least one of the forest machine (1), at least one

of the actuators and for enhancing operation.

[0016] The present invention also provides an arrangement in the
power transmission of a forest machine (1), the forest machine comprising a pri-
mary power source (5) for generating power required for moving and controlling at
least one of the forest machine and actuators therein; a generator arrangement (8)
connected to the primary power source for generating electric energy; electricity
storage means (9) configured to store at least part of the generated electric en-
ergy from the generator arrangement (8); conversion means (14) connected to the

storage means (9) for generating pressure medium-transmitted power at at least

one locations separated from the primary power source (9).

[0017] Accordingly, the invention is based on the idea of implementing
the power transmission of a forest machine by converting at least part of the effect

of the primary power source of the forest machine with an electric generator, for
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example, into electric energy. This electric energy can be stored and discharged
from its storage for re-use preferably for generating pressure medium-transmitted
power via a hydraulic pump, for example. Particularly preferably the electric en-
ergy is stored in the desired location in a battery placed in a working machine or Iin
some other known means that enables the charge of electric energy or a combina-

tion thereof, from which it can be utilized when required.

[0018] The invention brings forth significant advantages. Accordingly, it
enables the improvement of the total efficiency of the forest machine, and at the
same time, it facilitates the design of the forest machine by enabling an easier
placement than previously of the components into the structure of the forest ma-
chine. In addition, the solution of the invention enables an even loading of the pri-
mary power source in the forest machine better than previously in spite of the fact

that the momentary power level required by the different working phases per-

formed by the forest machine may vary significantly.

[0019] The fulfilment of the momentary power requirement peaks thus
obtained enables the dimensioning of the primary power source to be significantly
smaller than usually. This is a significant advantage as regards the total fuel
economy of the forest machine and the weight of the forest machine, for example.
Naturally, a smaller power source also lowers the discharge level of the forest ma-

chine and lowers the noise level and the vibration level caused
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by the power source resulting in structural advantages.

[0020] Accordingly, the invention enables the direction of a substan-
tially larger amount of power to the system particularly during the momentary
high power requirements of the timber processing devices in the forest ma-
‘chine than the calculatory maximum power of the primary power source alone
would allow, without the rest of the operation of the forest machine being inter-
fered with thereby. This is possible, since the required extra power can be
taken in the form of electric energy stored in different charging means. If need
be, such electric energy can be further converted into hydraulic power, which is
guided to the timber-processing device, by means of a hydraulic pump driven
by an electric motor, for example.

[0021] In a case of the described type, the manufacturer of the for-

. est machine is faced with the option to dimension the primary power source
therein optimally for its purpose. Such a primary power source can indeed op-
erate with the best possible efficiency, at a speed of rotation and a loading
best suited thereto, for example. This again results in the above-mentioned low
fuel consumption, which has an increasingly important significance from the
point of view of the owner and user of the forest machine, as fue! prices con-
tinue to rise. With an optimally even and well predictable loading of the primary
power source, the increasingly tightening discharge regulations can also be
fulfilled more easily.

[0022] Since the solution of the invention enables the electric trans-
fer of at least part of the power required by hydraulic functions closer to the
point of use in the structure of the working machine, laborious pressure me-
aium lines are also avoided to a great degree. In addition to structural prob-
lems, also flow losses are always caused therein, and they tend to weaken the
efficiency of the power transmission.

[0023] On the cher hand, a surprising advantage of the invention is
the feasibility to place the pumps, control valves and devices associated with
the pressure medium-transmitted system of the forest machine into one or
more compact arrangements at a distance from the primary power source.
Such a location may be in association with the pressure medium container, for
example. This placement has significant effects on the reduction of the noise
level in the control cabin of a forwarder, for example, since nc}lsy pumps and
valves may be placed in some cases into the base of a hoister in the forest
machine, for example, in contrast with prior art, or even inside a pressure me-
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dium container in the system. Accordingly, the different components associ-
ated with this pressure medium-transmitted system can be placed even into a
different chassis part of the forest machine than its control cabin and the pri-
mary power source. '

[0024] In known solutions, one or more pressure medium pumps for
pressuring pressure medium for the use of the different functions of the forest
machine have had o be placed with the use of mechanical connecting mem-
bers to the vicinity of the primary power source. This has resulted in a large
and bulky aggregate being generated in the vicinity of the primary powér
source, the placement of which aggregate onto the chassis of the forest ma-
chine has often caused difficulties. Thanks to the solution of the invention, this
structure can now be decentralized. Since the primary power source itself can
be implemented smaller-sized, the placement thereof in the structure of the
forest machine can aiso be reconsidered.

[0025] Other advantages brought forth by the iInvention are de-
scribed in the following, more detailed description of specific embodiments of
the invention. |

BRIEF DESCRIPTION OF THE FIGURES

[0026] In the following, some preferred embodiments of the inven-
tion will be described in more detail with reference to the accompanying draw-
ing, in which '

Figure 1 shows a schematic view of the present arrangement for
power fransmission and controlling an actuator, |

Figure 2 shows an alternative embodiment of the arrangement of
Figure 1, and '

Figure 3 schematically shows a side view of a forest machine.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0027] In the following, some preferred embodiments of the power
transmission of a forest machine in the present method and arrangement will
'be described with reference to the above-mentioned figures. The arrangement
-comprises the structural parts designated with reference numerals in the fig-
ures and corresponding to the reference numerals employed in the present
description. |

[0028] Figure 1 shows a basic solution of the present arrangement
In the power transmission of a forest machine. The arrangement is provided for
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exa.mple In a forest machine 1 according to Figure 3, comprising a front and
rear chassis 2 and 3 articulated to one another. The front chassis comprises a
forest machine control cabin 4 for controlling a primary power source 5 therein
for generating the power required for moving and controlling the forest ma-
chine and the actuators therein. In Figure 3, such actuators are répresented by
a charger 6 and a grabbing bucket 7 connected thereto. The figures show the
components of the arrangement and the electric and pressure medium lines
only schematically, simplified for exemplifying the structure and operation of
the arrangement.

[0029] In contrast to what is customary, in the present arrangement
for power transmission, at least part of the power generated by the primary
power source 5 Is adapted to be guided info a generator arrangement 8,
known per se, wherein the mechanical energy generated by the primary power
source Is converted into electric energy. Part of this electric energy is immedi-
ately usable for controlling the forest machine 1, for its displacement from one
location to another and for controlling other low-power control and operating
systems. However, part of the electric energy generated Is arranged to be
storable for a shorter or longer time in one or more electricity storage means 9.
which are represented by conventional batteries 10, super capacitors 11 or
other means 12 suited to store electricity in Figure 1. The figure also shows an
electric energy control unit 13 associated with the storage means and arranged
to mahage the loading and discharge of the storage means.

{0030] The primary purpose of such means 10 to 12 intended to

- store electricity is to lead at least part of the electric energy from the storage
‘means 9 to one or more conversion means 14 in the arrangement, when re-
quired, to use the stored electric energy for generating pressure medium-
Ltransmitted power In one or more locations. Accordingly, the arrangement
achieves a kind of power generation units operating in parallel with the primary
power source 3 of the forest machine 1. On the one hand, the power gener-
ated by the primary power source can thus be converted into electric energy
and utilized immediately as such for controlling the forest machine. Accord-
ingly, the forest machine can be used for a limited period of time without any

- operation of the primary power source. On the other hand, the électric energy
discharged from the storage means 9 can be preferably empiloyed for fulfilling
a momentarily risen power requirement.

(0031] In the latter case, said risen power requirement can be ful-
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filled, either immediately with electric energy discharged from the storage
means 9 or altematively this eleciric energy is convertible into pressure me-
dium-transmitted power with means in the forest machine 1 for this purpose,
preferably into hydraulic power for controling the actuators of the forest ma-
chine, for example. Naturally, it is possible to convert the electric energy em-
ployed for controliing the forest machine into hydraulic power by adapting the
conversion means 14 in connection with wheels 15 of the forest machine, for
example. |

[0032] The pressure medium-transmitted power generated in the
conversion means 14 with the present arrangement is particularly adapted to
conirol a timber-processing device in the forest machine 1, such as a pressure
medium-transmitied hoister, charger 6, boom system or the use of a timber
processing device, such as a fetlling head or grabbing bucket 7 supported or
used at the end thereof. It is naturally possible to control such devices also
only partly with the pressure rnediu'm-transmitted power generated in the con-
version means or to use it only to control the use of an actuator that imple-
ments a single working movement of a timber processing device in the forest
machine. |

[0033] The conversion means 14 in the arrangement preferably
comprises a pump unit 16 for pressurizing the pressure medium in the pres-
sure medium-transmitted arrangement of the forest machine and an electric
motor 17 for driving it, which is a permanent magnet motor or a short circuit
motor, for example. A special control unit 18 is adapted to control the operation
of the electric motor. If the pump unit is of the adjustable volume type, the vol-
ume flow produced thereby can be affected by changing both the speed of ro-
tation and the rotational volume. When the conversion means employed for
achteving the pressure medium-transmitted power comprises a fixed-volume
pump unit, the adjustment of its volume flow is preferably arranged to take
place by the adjustment of the speed of rotation of an electric motor adapted to
drive the pump unit. The speed of such an electric motor is adapted to be con-
trolled with a frequency converter connected to the system, for example. The
solution enables the utilization of geartype pumps 'havi'ng Inexpensive pur-
chase prices and other pumps of the fixed volume type having inexpensive
purchase prices in the conversion means. '

[0034] When the conversion means 14 employed for generating hy-
draulic power comprises a pump unit 16 having an adjustable volume, an elec-
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iric motor 17, preferably rotating at a speed of rotation optimized for the pur-
pose, can be adapted to drive the pump unit. .
[00335] In the arrangement, the primary power source 5 of the forest
- machine 1 is provided with a generator arrangement 8 in connection therewith.
It may even be integrated into the primary power source itself for achieving a
compact structure. -

[0036] A particular advantage achieved with the arrangement is to
be considered the option to place the conversion means 14 employed for
achieving the pressure medium-transmitted power almost anywhere in the lay-
out of the forest machine 1. Accordingly, at least one conversion means can be
placed substantially in connection with a pressure medium container in the for-
est machine. The conversion means can be adapted even inside such a pres-
sure medium container, whereby the noise generated thereby can be efficiently
dampened. A solution can also be selected, wherein the conversion means
and the electric motor 17 therein are placed on the rear chassis 3 in the forest
machine. Such separation of the conversion means from the primary power
source o simplifies the design of the layout of the forest machine, particularly
the forwarder, enabling a better weight distribution of the forest machine than
previously.

[0037] The conversion means 14 and the pump units 16 and electric
motors 17 therein can even be placed in a base 19 in the charger 6 mounted
on the rear chassis 3 for avoidance of long pressure medium lines. '

[0038] The one or more storage means 9 distinguished in Figures 1
and 2 are preferably placed inside or in connection with the rear chassis 3 of
the forest machine 1. ,

' -[0039] Figure 2 shows an alternative embodiment of the present ar-
rangement. This arrangement comprises the same main components as the
arrangement of Figure 1, provided, however, with some additional features.
Accordingly, Figure 2 shows an arrangement wherein the primary power
source o of the forest machine 1 is employed not only for generating electric
energy but also for generating pressure medium-transmitted power by means
of a pressure medium pump 20 connected to the primary power source. The
pressure medium-transmitted power thus generated may be used both for con-
trolling the forest machine and for controlling the devices therein. The pressure
medium-transmitted power may even be partly utilized for controlling the same
devices employed in timber processing that are otherwise driven by electric
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energy with the pressure medium-transmitted power generated by means of
the conversion means 14, |

[0040] Figure 2 also shows an arrangement wherein the conversion
means 14 driven for generating power medium-transmitted power comprises a
pump unit that is a pump motor 21 rotating in both directions. An electric mofor
17 driving such a pump motor is also adaptable to operate for recovering en-
ergy, whereby it constitutes a generator that feeds electric energy into the
storage means 9. In this case, for example, when a load nydraulically sup-
ported in the charger 6 is lowered, the backflow of pressure medium can be
utilized in such a manner that the energy comprised thereby can be converted
Into electric energy. Naturally, the electric energy produced thereby can also
be directed to be used by the electric actuators 22 comprised by the system or
to be stored in the electricity storage means.

[0041] The arrangement in the power transmission of the forest ma-
chine 1 according to Figures 1 and 2 operates as follows. Power required for
moving and controlling the forest machine and the actuators therein is gener-
ated in the primary power source 5 of the forest machine, whereby the operat-
ing instructions are obtained from the user of the forest machine. conveyed by
control devices 23. At least part of this mechanical power generated by the
primary power source managed by the engine control unit (ECU) 24 is con-
verted by means of |the generator arrangement 8 into electric energy, which is
stored at least partly in one or more electricity storage means 9 comprised by
the forest machine. Such storage may be both shori-term and long-term. Such
storage means enable the discharge of the electric energy stored therein even
within a very short tlme if need be, sheuld the power requirement of the forest

" machine suddenly increase. |

[0042] When the power requirement of the forest machine 1 in-
creases and exceeds the power generation capacity of the primary power
source 9, part of the electric energy is led from the storage means 9 to one or
more conversion means 14. In such a conversion means, electric energy is
employed for generating pressure medium-transmitied power, preferably hy-
draulic power. This pressure medium-transmitted power is guided into one or
more actuators located at different locations in the forest machine. In an actua-
tor, the pressure medium-transmitted power is used to implement a pressure
medium-fransmitted function or to enhance the operation. Consequently, the
pressure medium-transmitted power is used to either entirely or at least partly
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control a device that processes timber in the forest machine, for exampie. The
pressure medium-iransmitted power can also be used to control a single work-
ing movement of a timber-processing device comprised by the forest machine.
The solution achieves a high efficiency, since such a pressure medium-
transmitted system can be function-specifically optimized for each function.

[0043] When energy recovery is arranged in at least one such elec-
tric energy conversion means 14, the fuel economy of the forest machine 1 can
be significantly improved. A manner of achieving such energy recovery is such
that the structure of the above-mentioned conversion means allows it to be
used also for the conversion of the energy contained by the pressure medium
and its feeding back to the electric system to the use of the electric actuators
or for storage in the electricity storage means 9.

[0044] It is obvious to a person skilled in the art that as technology
advances, the basic idea of the above-described method and the arrangement
for the implementation thereof can be implemented in a variety of ways. Con-
sequently, the solution presented and its embodiments are not restricted to the
examples described, but may vary within the scope of the claims. For example,
It Is evident that various solutions are associated with the generator, electric
motor and electric energy storage components that are not separafély de-
scribed in this context. |
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROP-
ERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A method In the power transmission of a forest machine (1), the forest
machine comprising a primary power source (5) for generating power required for
moving and controlling the forest machine and actuators therein, comprising:

converting at least part of the power generated by the primary power
source (5) being converted into electric energy by a generator arrangement (8);

storing the electric energy generated by the generator arrangement (8)
In an electricity storage means (9);

delivering at least part of the electric energy from the storage means (9)
to conversion means (14) separated from the primary power source (5);

using the conversion means (14) to generate pressure medium-
transmitted power for implementing a pressure medium-transmitted function of at

least one of the forest machine (1), at least one of the actuators and for enhancing

operation.

2. The method as claimed in claim 1, wherein the pressure medium-
transmitted power to be generated is at least momentarily higher than the power

generated by the primary power source (5).

3. The method as claimed in claim 1 or 2, comprising the further step of
arranging energy recovery in the conversion means (14) in such a manner that the
conversion means is employed for converting the energy contained in the pressure
medium and for feeding the converted energy back for use by electric actuators

(22) of the electric system or for storage in the electricity storage means (9).

4. The method as claimed in claim 1, 2 or 3, wherein the conversion
means (14) employed for generating the pressure medium-transmitted power are

driven with an electric motor (17), the speed thereof being controlled.
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S. The method as claimed in claim 4, wherein the speed of the electric

motor (17) is controlied with a frequency converter.

6. The method as claimed in any one of claims 1-5 comprising the further
step of controlling a timber-processing device in the forest machine (1) with the

pressure medium-transmitted power generated in the conversion means (14).

7. The method as claimed in any one of claims 1-5 comprising the further
step of controlling a timber-processing device in the forest machine (1) at least

partly, with the pressure medium-transmitted power generated in the conversion

means (14).

8. The method as claimed in any one of claims 1-5 comprising the further
step of using at least one of the actuators to implement a single working move-
ment of a timber-processing device in the forest machine (1), the at least one ac-
tuator being controlled with the pressure medium-transmitted power generated in

the conversion means (14).

9. An arrangement in the power transmission of a forest machine (1), the

forest machine comprising

a primary power source () for generating power required for moving
and controlling at least one of the forest machine and actuators therein;

a generator arrangement (8) connected to the primary power source for

generating electric energy;
electricity storage means (9) configured to store at least part of the gen-

erated electric energy from the generator arrangement (8);
conversion means (14) connected to the storage means (9) for generat-

ing pressure medium-transmitted power at at least one location separated from the

primary power source (9).
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10. The arrangement as claimed in claim 9, wherein the conversion means
(14) comprises means for recovering energy contained in the pressure medium

into electric energy.

11. The arrangement as claimed in any one of claims 9-10, wherein the
pressure medium-transmitted power generated by the conversion means (14) is

adapted to control a timber-processing device in the forest machine (1).

12. The arrangement as claimed in claim 9, wherein the pressure medium-
transmitted power generated in the conversion means (14) is adapted to at least

partly control a timber-processing device in the forest machine (1).

13. The arrangement as claimed in any one of claims 9-11, wherein the
pressure medium-transmitted power generated in the conversion means (14) Is
adapted to control the use of an actuator implementing a single working movement

of a timber-processing device in the forest machine (1).

14. The arrangement as claimed in any one of claims 9-13, wherein the
generator arrangement (8) is connected with the primary power source (5) of the

forest machine (1).

15. The arrangement as claimed in claim 14, wherein the generator ar-

rangement (8) is integrated into the primary power source (5).

16. The arrangement as claimed in any one of claims 9-15, wherein the
conversion means (14) for generating the pressure medium-transmitted power is

adapted substantially in connection with a pressure medium container comprised

by the arrangement.
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17. The arrangement as claimed in any one of claims 9-16, wherein an

electric motor (17) drives the conversion means (14).

18. The arrangement as claimed in claim 17, wherein the electric motor (17)

is a variable speed electric motor, the speed thereof being controllable.

19. The arrangement as claimed in claim 18, wherein the electric motor (17)

is controllable with a frequency converter.

20. The arrangement as claimed in any one of claims 17-19, wherein the
conversion means (14) for generating the pressure medium-transmitted power is

driven with a permanent magnet motor.

21. The arrangement as claimed in any one of claims 17-19, wherein the
conversion means (14) for generating the pressure medium-transmitted power Is

driven with a short circuit motor.

22. The arrangement as claimed in any one of claims 17-21, wherein the

conversion means (14) for generating the pressure medium-transmitted power
comprises a fixed-volume pump unit (16), an adjustment of the volume flow of the
pump unit being adapted to take place by adjusting the speed of rotation of the

electric motor (17).

23. The arrangement as claimed in any one of claims 17-21, wherein the
conversion means (14) for generating the pressure medium-transmitted power

comprises an adjustable-volume pump unit (16), the electric motor (17) adapted to

drive the pump unit.

24. The arrangement as claimed in any one of claims 17-21, wherein the

conversion means (14) employed for generating the pressure medium-transmitted
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power comprises a pump unit (21) that is a pump motor rotatable in both direc-
tions, the electric motor (17) driving the pump unit (21) also being adaptable to
serve as a generator supplying electric energy to the storage means (9) when a

load in hydraulic movement is being braked.

29, The arrangement as claimed in any one of claims 17-24, wherein the
conversion means (14) and the electric motor (17) are located on a rear chassis

(3) of the forest machine (1).

26. The arrangement as claimed in claim 25, wherein the conversion
means (14) and the electric motor (17) are located in a base (19) comprised by a

charger (6) installed on the rear chassis (3).

27. The arrangement as claimed in claim 25 or 26, wherein the electricity
storage means (9) is placed in connection with the rear chassis (3) of the forest

machine (1).
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FIG. 2
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