~
~

=
WIPO

WORLD
INTELLECTUAL PROPERTY
ORGANIZATION

DOCUMENT MADE AVAILABLE UNDER THE
PATENT COOPERATION TREATY (PCT)

international application number PCT/SK2011/050021
international filing date 28 November 2011 (28.11.2011)
Document type Certified copy of priority document
Document detalls Country/Office SK

Number PP50053-2010

Filing date 29 November 2010 (29 11 2010)

Date of receipt at the International Bureau 19 December 2011 (19 12.2011)

Remark Priority document submitted or transmitted to the International Bureau in compliance with Rule
17 1(a),(b) or (b-bss)

34, chemin des Colombettes
1211 Geneva 20, Switzetland

WWW.Wipo.int



PLTISK2011 /05002 1

URAD PRIEMYSELNEHO VIASTNICTVA
SLOVENSKE) REPUBLIKY

OSVEDCENIE

o prave prednosti

{//
A
predseda '%7" ’/(“'—““"
7



PLTSK2011 /05002 1

URAD PRIEMYSELNEHO VLASTNICTVA
SLOVENSKEJ REPUBLIKY

otvrdzuje, Ze
tollmann Vladimir, doc. Ing., CSc. PhD., Odovsk4 cesta 58, 962 01 Zvolensk4 Slatina,
SK;
Smail Peter, Ing., MlddeZe 371, 038 21 MoSovce, SK;
Il¢ik gtefan, Ing., PhD., MlidezZnicka 45, 974 04 Bansk4 Bystrica, SK;
Suchomel Jozef, doc. Ing., CSc., Prazska 16, 960 01 Zvolen, SK;

podal  diia 29. 11. 2010 patentovt prihladku
znatka spisu PP 50053-2010

a Ze pripojeny opisa 1 vykres sazhoduju plne s povodne podanymi prilohami tejto

prihlagky.

. '.\\\?5{ : / P \7/ W
Banska Bystrica 1.12.2011 N 010



Rekuperacné lanové zariadenie s palivovymi ¢lankami.

Oblast techniky

Vynélez sa tyka rekuperaéného lanového zariadenia najmé na priblizZovanie
dreva, ktoré je tvorené pohonnou jednotkou s palivovymi ¢lankami.

Doteraj$i stav

Doteraz pouZivané lesnicke lanovky maria prebytoénu kineticki a polohovu
energiu nakladu priblizovaného po nosnom lane dole svahom na tepelnlu energiu
v prevadzkovych brzdach pohonnych bubnov. Prevadzkové brzdy byvaju
konStrukéne najcastejSie realizované ako bubnové, kotiCové alebo pasové.
V prevadzke sa intenzivne zohrievaju a opotrebovavaju, preto sa pouzivaju aj
odlahcovacie brzdy. Odlahlovacie brzdy byvaji najcastejSie realizované ako
aerodynamické resp. elektrické na baze virivych pridov.

Je zname tiez rieSenie podla vynalezu prof. Roska ¢. 261066, 1988, B 61 B
7/00 o nazve Visuty lanovy vytahovac. Visuty lanovy vytahova¢ je zariadenie, ktoré
umoZfiuje vyuZit prebytoénu energiu nakladu na vytahovanie dalSieho nakladu pod
nosné lano v prekrytom case.

V oblasti rekuperaénych lanovych zariadeni je zndme tieZz rieSenie podfa
vyndlezu ¢. 286944 o nazve Rekuperainé lanové zariadenie pre tazbu dreva. Toto
rekuperacné lanové zariadenie pre taZzbu dreva, je tvorené elektrickou pohonnou
jednotkou s rekuperaciou energie prostrednictvom toCivého generatora elektrického
napétia.

Dalej je zname rie$enie podfa vynalezu &. 287413 o nazve Termoelektrické
rekuperacné lanové zariadenie. Ide o rekuperacné lanové zariadenie s elektrickym
pohonom resp. hybridnym pohonom, ktoré vyuZiva termoelektrické c&lanky
v brzdovom systéme navijacieho zariadenia na rekuperaciu energie.

Dalej je zname rieSenie podfa vynalezu & 287411 o nazve Hydraulické
rekuperaéné lanové zariadenie. Ide o rekuperaéné lanové zariadenie s hydraulickym
pchonom, ktoré vyuZiva na rekuperaciu energie hydraulicky akumulator.

Dalej je zname rieSenie podfa vynalezu &. 287412 o nazve Pneumatické
rekuperacné lanové zariadenie. lde o rekuperacné lanové zariadenie, ktoré vyuZiva
na rekuperaciu energie pneumaticky akumulator energie.

Dalej je zname rieSenie podfa vynalezu & 287441 o nazve Mechanické
rekuperacné lanové zariadenie so zotrvaénikom. Ide o rekuperaéné lanové
zariadenie, ktoré vyuZiva zotrvanikovy akumulator energie.

Tieto rekuperaéné lanové zariadenia nevyuZivaju na rekuperaciu gravitaénej
energie vozika s nakladom palivové ¢lanky. Na akumulovanie energie lanového
vozika s nakladom vo faze gravitacného pribliZovania pouzivaju principy, ktoré sa
vyznaduju nizSou ucinnostou transformacie energie, niz8im vykonom, alebo vy33ou
konstruk&nou zloZitostou.

Podstata vynalezu

Uvedené nedostatky do znaénej miery odstrafiuje rekuperaéné lanové
zariadenie najma na pribliZovanie dreva po nosnom lane v plnom zavese dole
svahom, ktoré je tvorené palivovymi ¢lankami. Podstata zariadenia spociva v tom, Ze



pri jazde lanového vozika s nakladom dole svahom je prebytoéna gravitaéna energia
lanového vozika a nakladu pouzZitA na elektrolyzu vody v palivovom ¢lanku.
Elektrolyzou vznikajuci vodik a kyslik st uskladnené v zasobnikoch, ktoré sluZia ako
akumulator energie. Spatne sa energia ziskava zlucovanim vodika a kyslika, tzv.
studenym spafovanim, ktoré prebieha za vzniku elektrického napétia v palivovych
¢lankoch. Generované elektrické napétie je pouZité na napajanie lanového
zariadenia, napr. na vytiahnutie prazdneho vozika po nosnom lane spat hore
svahom.

Zariadenie podfa vynalezu sa vyznacuje tym, Ze je energeticky usporné
a ekologicky Cisté.

Prehlad obrazkov na vykresoch

Vynalez bude blizSie objasneny pomocou obr. 1, ktory znazoriiuje konstrukéné
usporiadanie zariadenia.

Priklady uskutoénenia vynalezu

Lanové zariadenie podfla obr. 1 je zloZzené z navijacieho zariadenia 3, tazného
lana 2, brzdy 4, spojky 5 a 8, prevodovky 7, elektrického generatora 8, elektrického
motora 9, elektrického prepinaca 13, batérie 10 palivovych &lankov, zasobnika 15
kyslika, zasobnika 16 vodika, zasobnika 17 vody, snimada 14 rychlosti tazného
lana 2, oviadacieho panelu 12, elektronického riadiaceho systému 11.

Zariadenie podfa obr. 1 pracuje nasledovnym spdsobom. Ak pride
z ovladacieho panelu 12 do elektronického riadiaceho systému 11 povel pre
gravitaéné priblizovanie dole svahom, tak elektronicky riadiaci systém 11 rozopne
spojku 6, zopne spojku 5, odbrzdi pomocou brzdy 4 navijacie zariadenie 3 a prepne
elektricky prepinaé 13 do polohy I. TaZné lano 2 sa vplyvom gravitagnej sily lanového
vozika a nakladu zaéne vytahovat z navijacieho zariadenia 3 a uvedie navijacie
zariadenie 3 do rotaéného pohybu. Rotaény pohyb navijacieho zariadenia 3 sa cez
spojku 5 a prevodovku 7 prenasa do elektrického generatora 8. Pocas priblizovania
nakladu elektronicky riadiaci systém 11 sleduje rychlost odvijania tazného lana 2
z navijacieho zariadenia 3 pomocou snimac¢a 14 rychlosti tazného lana 2. Na
zaklade Udaja snimada 14 rychlosti taZného lana elektronicky riadiaci systém 11 riadi
radenie prevodovych stupiiov v prevodovke 7 tak, aby rychlost pohybu lanového
vozika s nakladom dosahovala predpisanu rychlost. V pripade, 2e preradovanie
rychlostnych stupfiov v prevodovke nepostacuje a rychlost vozika s nakladom sa
zvédcSuje, uvedie elektronicky riadiaci systém 11 do cinnosti brzdu 4. Elektricky
generator 8 v tejto faze generuje elektrické napétie, ktoré je pouZité na elektrolyzu
vody, ktora sa nachadza v zasobniku 17. Pri elektrolyze vznikd vodik, ktory sa
uskladiiuje pre neskorSie pouzitie v zasobniku 15 a kyslik, ktory sa uskladiiuje pre
neskor$ie pouzitie v zasobniku 16. Po ukon&eni pribliZovania elektronicky riadiaci
systém 11 odpoji spojku 5 a zabrzdi brzdu 4.

Ak pride z ovladacieho panelu 12 do elektronického riadiaceho systéemu 11
povel pre vytiahnutie prazdneho tanového vozika spat hore svahom, tak elektronicky
riadiaci systém 11 rozopne spojku 5, zopne spojku 6, odbrzdi pomocou brzdy 4
navijacie zariadenie 3, a prepne elektricky prepinaé 13 do polohy H. Na elektricky
motor 9 je cez elektricky prepina¢ 13 privedené elektrické napétie, ktoré vznika
v palivovych &lankoch 10 pri zluéovani vodika a kyslika so zasobnikov 15 al6.
Vysledkom chemickej reakcie je voda, ktord sa uklada v zasobniku 17. Kratiaci



moment elektromotora 9 sa prenaSa cez spojku 6 do navijacieho zariadenia 3.
Rychlost navijania tazného lana 2 je sledovana elektronickym riadiacim systémom
11 na zaklade udajov snimaca 14 rychlosti tazného lana 2 a na Ziadanu hodnotu je
regulovana elektronickym riadiacim systémom 11 so zabudovanym frekvenénym

menicom.

Brzda 4 sa pouziva nielen na pribrzd'ovanie lanového vozika ale aj na
ukotvenie lanového vozika na nosnom lane 1.

Zariadenie je moZné pouZit v8ade tam, kde je mozné priblizovat drevo dole
svahom.



PATENTOVE NAROKY

1. Zariadenie na dopravu nakladov, najma na pribliZovanie dreva v plnom zdvese
smerom dole svahom po nosnom lane (1) vyznacujice sa tym, Ze energiu
potrebnu pre ¢innostzariadenia ziskava z palivovych ¢lankov (10).

2. Zariadenie podfa naroku 1 vyznacujuce sa tym, Ze vo faze gravitaéného
pribliZovania dole svahom je navijacie zariadenie (3) mechanicky spojené
s elektrickym generatorom (8), ktory je elektrickymi vodicmi spojeny
s palivovymi Elankami (10).

3. Zariadenie podfa naroku 1 vyznadujuce sa tym, Ze vo faze vytahovania
prazdneho vozika smerom hore svahom je palivovy ¢lanok (10) prepojeny
elektrickymi vodiémi s elektromotorom (9), ktory je mechanicky pripojeny na
navijacie zariadenie (3).
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RECUPERATIVE CABLEWAY SYSTEM WITH FUEL CELLS

Technical Field

The invention refers to a recuperative cableway system, mainly for skidding, which

consists of a fuel cell drive system.

Background of Art

The forest cableways used up to the present day spend kinetic and potential energy of
load on thermal energy in service brakes of driving drums when being yarded with the help of
a skyline down the hill. Service brakes are usually constructed as drum, disc and band ones.
They get warm and are worn intensively when working, therefore the retarding braking
system is used, too. The retarding braking system is mostly implemented as an acrodynamic
or electric one on the basis of eddy current.

The sollution according to an inventor prof. Roska is also known — it is solution No.
261066, 1988, B 61 B 7/00 named ,,Cablecrane Supplement for Wood Extraction®. This is
device which enables to use an excess energy of load to pull another load under a skyline 1n
overlapping time.

In the area of recuperative cableway systems, there is also known the solution
according to the invention No. 286944 named ,,Recuperative Cableway System for Logging®.
This cableway system for logging consists of an electric drive unit with recuperation of
energy by means of a rotary voltage generator.

Next, there is a known solution according to the invention No. 287413 named
,» Thermoelectric Recuperative Cableway System®. It is a recuperative cableway system with
an electric or hybrid drive using thermoelectric cells in the brake system of a winding device
to recover energy.

Then, there is a solution according to the invention No. 287411 named ,,Hydraulic
Recuperative Cableway System®. It is a recuperative cableway system with a hydraulic drive
using a hydraulic accumulator to recover energy.

Then, there is a solution according to the invention No. 287412 named ,,Pneumatic
Recuperative Cableway System®. It is a recuperative cableway system using a pneumatic

accumulator to recover energy.
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Next known solution is according to the invention No. 287441 named ,,Mechanical
Recuperative Cableway System with a Flywheel“. It is a recuperative cableway system using
a flywheeel energy accumulator.

These recuperative cableway systems don’t use fuel cells to recover gravitational
energy of the carriage and load. The principles which are used to recover energy of carriage
and load in the phase of gravitational skidding, are characterized by lower efficiency of

energy transformation, lower performance, or higher consrtuction complexity.

Disclosure of the Invention

The drawbacks, listed above, are mostly eliminated by a recuperative cableway system
with fuel cells for downhill yarding using a skyline. The system is based on the fact that,
when the carriage and load drive down the hill, the excess gravitational energy of the carriage
and load is used for electrolysis of water in a fuel cell. Hydrogen and oxygen made by
electrolysis are stored in tanks used as an energy accumulator. Energy is obtained
retrospectively by bonding of hydrogen and oxygen, sometimes refered to as ,,cold
combustion®, which takes place when voltage in fuel cells arises. Generated voltage is used to
connect the cableway system, e.g. to pull an empty carriage up the hill using the skyline.

System according to the invention is characterized by the fact that it is energy-saving

and ecologically clean one.

Brief Description of the Drawings

More details are provided in Fig. 1, which shows the system diagram.

Detailed Description of the Invention

The cableway system according to Fig. 1 consists of winding device 3, mainline 2,
brake 4, clutches 5 and 6, gearbox 7, electric generator 8, electric motor 9, electric switch 13,
fuel cell batteries 10, oxygen tank 15, hydrogen tank 16, water tank 17, mainline 2 speed
sensor 14, control panel 12, electronic control unit 11.

The system according to Fig. 1 works as follows. When the command for downhill
yarding goes from a control panel 12 to an electronic contro!l unit 11, the electronic control
unit 11 disconnects a clutch 6, connects a clutch 5, unbrakes a winding system 3 using a brake

4 and turns an electric switch 13 into position ,,I*“. A main line 2 starts pulling from the
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winding device 3 due to gravity of the carriage and load, and sets the winding device 3 in
rotary motion. Rotary motion of the winding device 3 is transmitted into an electric generator
8 through the clutch 5 and a gearbox 7. When skidding, the electronic control unit 11 follows
unwinding speed of the mainline 2 from the winding device 3 using the speed sensor 14 of the
mainline 2. On the basis of data on a speed sensor 14 of the mainline, the electronic control
unit 11 changes gear in the gearbox 7 so that the motion of the carriage and load was
according to speed limit. In the case, when gear changing is inefficient, and the speed of the
carriage and load increases, the electronic control unit 11 will actuate the brake 4. The electric
generator § generates voltage in this phase, the voltage is used to electrolysis of water, which
is located in a tank 17. Hydrogen and oxygen are produced during electrolysis, and they are
stored in tanks 15 and 16 for later use. After finishing the skidding operations, the electronic
control unit 11 disconnects the clutch S and applies the brake 4.

When the command comes from the control panel 12 to the electronic control unit 11
to pull an empty carriage back up the hill, the electronic control unit 11 will disconnect the
clutch 5, connect the clutch 6, unbrake the winding device 3 using the brake 4 and turn the
electric switch 13 into position ,,II. Voltage produced in fuel cells 10, when hydrogen and
oxygen from tanks 15 and 16 are bonding, will be brought into the electric motor 9 through
the electric switch 13. Water, which is stored in the tank 17, is a result of chemical reaction.
Rotary moment of an electric motor 9 is transmitted through the clutch 6 into the winding
device 3. Winding speed of the mainline 2 is controlled by the electronic control unit 11 with
a built-in frequency changer.

The brake 4 is used only to slow down the carriage and to anchor the carriage to the
skyline 1.

It is possible to use the system everywhere, where we can do downhill yarding.
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[Claim 0001} The system for transportation of the load, mainly for downhill yarding using
the skyline (1), is characterized by the fact, that it obtains energy for the system
running from fuel cells (10).

[Claim 0002] According to claim 1, the system is characterized by the fact, that the winding
device (3) is connected with the electric generator (8) connected with fuel cells
using electric conductors in the phase of gravitational approaching.

[Claim 0003] According to claim 1, the system is characterized by the fact, that the fuel cell
(10) is connected by electric conductors with the electric motor (9), which is
connected to the winding device (3) in the phase of pulling empty carriage up
the hill.



BTS2 3/ G 90021

Annotation

Title: RECUPERATIVE CABLEWAY SYSTEM WITH FUEL CELLS

The recuperative cableway system with fuel cells (10) serves for transportation of the
load using a skyline (1), mainly for skidding, which uses gravity of the carriage (18) and load
(19) to run an electric generator (8) with the help of a winding device (3) and a clutch (5), and
voltage from electric generator (8) helps electrolysis of water in fuel cells (10), where oxygen
and hydrogen are produced, and consequently they synthesize in fuel cells (10) into water
when pulling an empty carriage up the hill, and at the same time, voltage is produced, and it is
transmitted through the switch (13) into an electric motor (9), it runs the winding device (3)

using a clutch (6) and it helps to pull the empty carriage up the hill.
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Fig. 1
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