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1. Introduction
1.1 Development of the manual
This manual was developed by the Social Forestry and Extension
Division with support of the Participatory Forest Management Project
based on the identification of key problems and training needs related to
timber harvesting in CFs and logging trainings held for CFMG members.
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1.2 Objectives of this manual

Improvement of timber harvesting practice to ensure sound and safe
timber harvesting is a general goal in Bhutan. This manual contributes to
this goal, in particular by providing guidance to the loggers who have a
big responsibility. It is mainly targeted loggers for whom it should give
new ideas, help them in their work and help to improve their knowledge,
skills and safety of logging operations. It should also help loggers to
harvest timber in the most environmentally friendly way. Thus, this
manual has been designed as a tool to conduct practical trainings for
loggers of CFMGs. It is hoped that this can make useful contribution to
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the improvement of logging practices in the country and to the
sustainable management of Bhutan’s forests.
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1.3 Use of this manual

The structure of the manual follows the order of events in practical

logging operations. It starts with the connections between logging and
silviculture and the timber market.
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As start of the practical explanations, a description of appropriate
equipment and how to use a chainsaw is given in Chapter 3. Mastering
proper chainsaw techniques and having all the essential equipment in
order is a must before starting with any logging operations.
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The next important part is about the organization of timber harvest and
logging operations. It can be used as a guideline when planning a logging
operation.
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As a main part of the manual you will find technical information about
the felling, de-branching and crosscutting of trees. Proper maintenance of
chainsaws is very important for these and other practical tasks. It should
never be left out and is also described in this manual.

&squqaqaamaziangqaﬁqmﬁagaa;qfqméqaéaxqq
AR E N §F A=

iﬁ:'aﬁ‘n‘yj’a' ENRE R AET ‘%5'(«1 ?ﬂ 5



Finally the manual gives some advice on how to reduce wastage of
timber in logging.
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2. Connections between silviculture, timber harvest, processing and
marketing

Before the start of any timber harvesting operation you should think
about the operation you plan in a bigger context. Logging is linked to and
dependent on other activities such as silvicultural decision making and
processing of the harvested timber. Because of this, it is important for a
logger to have a good understanding in these and other fields related to
logging. It is important and very useful to involve loggers in the marking
of trees. In this way, potential problems can be discussed and prevented
before they arise in the logging process. The participation of loggers in
the marking of trees also allows to explain silvicultural decisions to the
loggers and to make sure that the logging will be carried out observing
silvicultural principles and rules.
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While taking silvicultural decisions and marking trees, consider the
following points concerning logging:
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* Think about the whole logging operation and how it is going to be
carried out.
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* Where are the most important trees and are there valuable
regeneration in the surrounding of the tree to be felled? How can
these be saved from damage?
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* Can the marked tree be felled by the loggers?
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*  What major problems will the loggers face?
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What unavoidable damage is likely to occur while felling the
tree?
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Is there a tree standing so close or grown into the marked tree so
that the marked tree cannot be felled alone? If yes, mark and fell
both trees together.
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Is there a tree standing in the felling direction which will
unavoidably get damaged when felling the marked tree? If yes,
consider marking and feeling this tree as well.
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Mark trees as per silvicultural principles and rules.
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Mark trees to be felled in a way that makes the marked trees
visible also from distance (e.g. by putting an additional mark on

the stem). This makes it easy for the logger to find the trees to be
felled and keep the overview.
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As a logger, consider the following points concerning silviculture:
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*  What are the silvicultural reasons to fell the marked trees?

agvﬁquﬂmv£ﬁu' J/ERVWRS‘%I:gq'@NW\SKN'asﬂvrﬁvaqw@ﬁq@ﬁ:
YN NS - SENE e NN ) |

NS AR ER R FR R 5

*  When is the best time to do the logging for the tree, the forest (in

particular the remaining stand) and the soil?
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* Where are the most important and valuable patches of
regeneration and trees to be saved in the area surrounding the tree
to be felled?
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* How can I avoid damaging the remaining trees and
regeneration?
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* By doing my best, what damage on other trees and
regeneration can [ not avoid?
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!For the safety of the logger it can make sense to fell a tree that is

likely to break and split in the felling process prior to the felling of
the marked tree. Especially dead/dried trees are dangerous!

FroaBaRghn  BregiRanyrmERadug s RRa R s aEs
PR RF & NG AR
As a logger, consider the following points connected to timber
processing and marketing:
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*  What products should be the output of the logging (firewood,

logs, sawn-wood, planks etc.)?
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* What are important steps following the logging operation and

how can we avoid additional work and expenses in transportation,
conversion and storage of timber?
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*  Who is the user or buyer of the timber? Stay in contact with them.
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* What are his/her requirements in terms of the size and quality of
the timber?

S
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* How can we actively ensure a good quality output while logging?
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When responsible for processing and marketing of timber, consider
the following points related to logging.
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* How can I maximize the production (output)?
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* How does the logging influence quality of the output?
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* What are specific problems that are caused by logging operations?
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* Stay in contact with the loggers before they start the logging

operation and discuss your requirements in terms of products and
qualities required with them.
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3. Equipment

37

Before you start with any logging, make sure your equipment is
complete and in a good condition. This will save you from
dangers, problems and save you unnecessary additional efforts.
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3.1 Personal safety equipment

Safety equipment is important while logging. Its use will be
beneficial for you in different ways. It protects you, for example,
from hazards such as falling branches. It also protects you from
long-term damages such as becoming deaf because of the
chainsaw noise. Lastly, it will also help you in your work and
make it easier.
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1 Helmet protects your head
mainly against falling branches.
The best is to use a helmet with
attached muffs and  face

protection.
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2 Hearing protection in the form of ear plugs or muffs:Hearing
protection will save your ear from the very loud and unnatural sound of
the chainsaw. If you use a chainsaw without hearing protection, you risk
to damaging your hearing and even become deaf.
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3 Eye protection, either in the form of glasses or a face protection
attached to your helmet. It protects your eyes from small wood and resin
particles that are thrown against your eyes.
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4 A colorful shirt helps your fellow loggers to spot you easily in the
forest.
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5 Gloves protect your hands from injuries and scratches. They also lower
the steady vibrations of the chainsaw. Chainsaw vibrations can damage
your hands.
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6 Cut resistant trousers protect your legs from the chainsaw. Special
fibers in the trousers stop the chainsaw if you cut in them. Because of the
thickness of the trousers they also make it more comfortable to kneel on

the ground or on timber. They also keep you warm in winter.
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7 Safety boots with good profile help you having a safe stand in steep
areas; protect your feet from sharp branches or stones and from logs that

fall on them if you use boots with a steel cap. Furthermore they keep your
feet warm in winter.

3R AR FR e
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3.2 Logging equipment

For every logging operation, you need the following essential equipment:

ﬁ'@?ﬁq‘qﬁm@'a‘a'aﬁwqgrwq%a;‘ E’gx‘gﬁ'qgm'@'aadq'ﬁ:'qgm'a%q'@'
G\“"?“W':'qqq"ﬂ A ARG
B R ER AR Ageran H e Ay
aaﬂgﬂquRvav@quqﬁsqaqw

?ﬂv / A first aid kit and a mobile phone:
— ) always bring a first aid kit and a mobile
' //'/ 7, phone so that you are prepared for the
ShsS case of any injury or accident and able

to call for help.

655'&%1%&'65«[ gqm’ﬂﬂ'ﬁqﬁl'mf\x’%gz’
aasil
The chainsaw maintenance tools:

Always bring tools to sharpen and
maintain your chainsaw

o\ g o N g AR Ag g GV
)t = X 6q [RX Oﬁql\l [’ 2 g& §5 wﬁ SN 68'\
. e F Ry

pre j\ A fuel container, if possible it should
‘ » B be a combined fuel and chain oil
container
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The Wedges are wused for
directional felling or to avoid

getting stuck when crosscutting.
They can be made of wood, plastic
or metal.
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A knife (patang) to cut climbers of

a marked tree, to make wedges and
for other purposes.

. ?TR ﬂ:'ﬂ'ﬁ“’f’q'ﬁ’:@é“"
AR AN Sl

A ARG NG|

A hammer or axe to be used with
the wedges. The axe you can also
use to de-branch, to cut climbers

and for other purposes.

B FRA ARETNR T AN F
£ﬁ"15""%'ﬁ’:a’:ﬁa’ﬁ?qéxqqﬁ'
qj“”f"’ﬂ'q(a\q'@'iﬁ'@'ﬁi’ﬁq'ﬁ'
NS

Measurement tape to measure
logs before crosscutting as well
as for the conversion of logs and
other measurements.
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- — Chalk to do markings and to write on
~— _ timber.
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3.3 The Chainsaw

The chainsaw is your most important and expensive logging tool. It is
essential that you maintain your chainsaw well and keep it in good
condition. Only then you are able to do safe and efficient logging.

DN

AR FOANRLE NoMLTTRAR N G Vel
Ao AREERTVERAN)  sqNRFyaNy Ry BRIV A
SR a:aﬂﬁaﬂaqngqsm am@é‘:qmmmqgw

If you buy a chainsaw, choose one that fits your requirements. It should
not be too heavy nor too small. Furthermore if you buy a chainsaw, the

dealer should provide you with basic tools to maintain the chainsaw.

@S.@.Rﬁq.a] ﬂ“’aﬂ'ﬁﬂ"—ﬁ'ﬁawﬂ'%q'ﬁg'%ﬂ“"‘iq'ﬂgmﬂgx§:§'§’a§§'@'
a@'q & @x BN qgl\l qax gﬁ QR q ﬁﬁ ar qgm qax @x BN ER AR NS gaw
ﬁﬂﬂﬁﬁ@ﬂ@“ qaxgxaam ﬁrm\l 6§N§x@5@qu\wq AR quﬂqmg
Ra|

You need: chainsaw manual, T-combination tool for guide bar screws,
screwdriver for all visible screws, and screw-driver for carburetor

adjustment, guide bar and chain cover.

55\ﬁ%“ﬂgﬁqqﬁqafﬁq“’@@"”?ﬂ*‘ﬁ“qﬁxﬁ?’/z Stroke_
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When operating the chainsaw the 2 stroke-oil and fuel ratio has to be

1:50 at all times. This is most important to avoid damage of the inner
parts of your chainsaw. This means you have to add:
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1 litre fuel add 20 milliliters 2 stroke-oil

0@“’36&'a'ax‘%@'f-@@aﬁxﬁ'g&'a'a'a'ﬁx'jm]
5 litre fuel add 100 milliliters 2 stroke-oil

0@11'gai‘a'QR'@@'f@m'qrﬁ?ﬁg&@'aﬁ'a? N
20 litre fuel add 400 milliliters 2 stroke-oil

?iﬂ}'@'ﬁﬁ"a\d'RI?'EN@&\:WWG\S'Q&'%G}N' Eﬂ'ﬁ“]"}*’a' - ﬂ“"@'&: @Qﬁﬁaﬁﬂ
In the illustration below, the most important parts of your chainsaw are
named.

Q0 |
N
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7. qﬁﬂ%’ﬂwqﬁﬁa‘ﬁi'@'0@’*"%54"@%'?41' ﬁﬁ.qaq.m.@%q.g}q:@m
1. Fuel pump for easy start (on some models)

2. 0@11'&154'ﬂc\}ﬁﬁ'@f@?’?ﬁ'ﬁf:@:ﬂ@]'@'ﬂqw

2. Twist lock for carburetor and air filter cover

y SRy R R e AR Ry
3. Chain brake to immediately stop the chain.

&. ﬁqﬁﬁs*aq

4. Saw chain

«. ngaq"gxéﬁ'@@qmﬁq]

5. Guide bar to guide the saw chain

G. qﬁ:‘aq‘@xaﬁﬂ @qm‘aqﬁqﬁ%mwu‘\m:@m

6. Front chain tensioner (on older chainsaws)

2. gx‘aq@x’qﬁx] ﬁ}qm’@;s&g@"ia‘@qm‘\

7. Side chain tensioner (standard system)
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8. Adjusting wheel quick tensioner (only on some chainsaw models)

(- VR PR AR N Y AR 55

9. Chain sprocket to drive the saw Chain

70. qﬁx’ﬁ’@q&'ﬁ\yﬁqm]

10. Chain sprocket cover

7. SRR R SRR YT

11. Bumper spike to hold saw steady against wood

JES 65‘ oY gqm aq a| @a\ gR& 5!: W5 FA Ry 53\ Sy qaﬁ aa\ Sy
R A G Y= A Y g R R TR

12. Chain catcher to reduce the risk of operator contact by a chain when it
breaks or comes off the bar

75 Qﬁ'ﬂ@'ﬂ"l\l'GES\I'EQN'@'@:'@EH'&'ﬁ'@%ﬁ'@m'éﬁl\l]

13. Decompression valve to make starting easier

28

20 |1

2o, §=|

20. Muftler

37 aﬁng’qquf:@q

21. Starter grip to start the engine
23 TR B AR TFN|

22. Spark plug terminal

A biAVA

23. Oil filler cap

8. AR AR EA

24. Fuel filler cap
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25. Master control lever with start, run and stop switch position
3. FOUAS LS 'S |

26. Throttle trigger interlock

3P, grvesraer ey agera gy ey A g
27. Throttle trigger controls the speed of the engine

A A S B2

28. Front handle for the left hand

3. AR FR R

29. Front hand guard

e\omqqmm@qéqquﬂ?ﬁ

30. Rear handle for the right hand

EVR SR NER NG

31. Rear hand guard

s oy NamAsy
4. Chainsaw operation

In the following, the most important safety rules and the proper handling
of the chainsaw are explained to you.

&) HE
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4.1 Safety

A chainsaw is a dangerous tool. Especially its chain that turns with a very
high speed can harm you badly. So it is important that you know how to
use your chainsaw professionally and safely. When using your chainsaw
follow these simple rules to increase jour safety.
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!Start your chainsaw safely by holding it between your knees or on
the ground.

Lo W Rg wrar Raes P quasrtans SR gr v R < 8eq S|
!The distance between the chainsaw operator and other persons has
to be at least 2 meters at any time.

! Agrraar R A RN TR R RN Y AR ARS FR AN KA AR S R AR

!Never touch the chain while the engine is running.
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!When walking around make sure the chain is not moving. To do so,
turn your chainsaw off or apply your chain brake. If the chain
rotates without pulling the carburetor, adjust your idle speed.

!6§'ﬁ'§'¢N'\;—n]'x'mﬂwq%w@tv'3:'%:'%'qaq'qiﬂq@m}m]'qa'zﬂaq'é'ﬁ:'q:'
e s S e A B o B AR

!Hold your chainsaw always tight with both hands. Hold the handles
cradled between your thumb and forefinger.

!6§'ﬁ'5:'%u]'mx'r§'qﬁ'&'q§qm'qa'§q'a"gﬂxv‘m]&v'q:@a;'g:'q:'aqw%'ﬁ:‘%‘
8l

!Stand properly and safe before starting working with your
chainsaw.

! q&'x'qq:i's:'sq'ﬁ'ﬁ'ﬂ:‘ﬁ'@ﬂ'gﬂmﬂ'ﬂﬁfﬂ"Rg‘%wn@a;'qawa'a'?-f:']

!Never work with your chainsaw higher than your shoulders.

R SR s sy SRS A g g |

!Know about the reactions of your chainsaw when you saw.
AR AN
’éﬂ“"’?’q"ﬁﬂ@}'ﬁﬂ'mlﬂ'i'q'%a\'
o5 Fxman B SN garaRsy;
AR RS

Pull in reaction

If you saw with the lower side
of your guide bar your
chainsaw will be pulled away
from you
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Push back reaction

If you saw with the upper side of
your guide bar your chainsaw
will be pushed against you.

a!%:‘qgm‘@‘nﬁ:‘mq‘
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Kickback reaction
Never saw with the upper half of the tip of your bar. The chainsaw will
be thrown against you with
huge force

LR at A oy
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4.2 Ergonomics

Logging work is hard work and if done for several years it can cause
health problems.

Observing simple behavior rules helps you preventing such health
problems.

VAN ISR PERAL IR A R
BRI R

=
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* While logging and chain-sawing, try always to work in a position
that feels as comfortable as possible.

° W@'@’*’“'%ﬁ'”é'qq’i'qa'%{W@%’i"'ﬁ:@%{“5‘3‘5’1’3:““’?"7“1'ﬁ'ﬁ'
ST

* If possible, work with a straight back and in a comfortable back
position.

qep By AR R NR A RAR F FR T AN RET VA RN Y R T g E
qu@ﬂm%QQKQ%Q%ﬁquﬂa’ﬁﬁqx"ég‘RE&ggﬁgqqﬁ
RS

* Ifyou have to work very low, for example to fell a tree at its very
bottom, work on your knees so you do not have to bend your back

too much.

° q%“?qm'5:'q@“"@\“mﬂ'qgﬂ'qavf(ﬁq“"@'sqﬁaéﬁﬁa’:ﬁqﬁqﬁﬂx
&

*  When de-branching, put the weight of the chainsaw on the stem,
if possible.

LN N RAN T AF R A G5 F AR AN Y R JINRR FE ST
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* Wear safety equipment such as gloves, ear protection and glasses
to prevent serious long-term health damage.
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5. Organisation

Following are some very important points you have to consider when you
organize timber harvesting.

W AR ERARe )
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AR AR R R R

5.1 Organisation of the harvest

Timber harvesting in CFs always includes different work steps that are
highly connected to each other. Main steps are felling, de-branching,
crosscutting, conversion, transportation
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Before you start with the logging operation you have to organise the
work within the CF. For that you have to ask yourself different questions
about the logging operation.

Brrarq R Aty ? agranmmEavas ¥ TandsasaRe s
How do we want to do the logging? What machines and techniques are
used?

- S S | N A N N N 2N gV
AR R BN R Ry A v § R g R § Ry Py
qa‘aﬁqq? aaraﬁx’qa\mﬁzwgqﬁqﬁq'@:’ﬁ&'ﬂ(‘@&%ﬁ'ﬁ&'@:&'&q'
5}?QEW%:%%%MQéaﬂ'Eﬂaquﬁvéﬂmq? §?§m'ﬁ’:q@wﬁ'ﬁﬁ’:§&'
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A Fn A R e ! Frnu AR A g e S A< Rey?
When are we going to do the logging? When is it convenient to do the
logging? When do people have time? When do we damage the
environment the least? When is transportation easy? When is traditionally

the best time for logging? In which time is the timber quality the best?
How much time is the logging operation going to take?

A HURRAAGIAAYRRRE? SRR ey Sy
qa'ﬁr:samﬁq' % 'gz'ﬁm'a&\rﬁzgxﬁﬁq WEE 'xt:nﬁ '@&'@q%‘

What should be the outcome of the logging? Do we want to have fuel

wood or construction timber? Do we want timber for sale or is it for
consumption in the community?

iﬁ:‘a‘nﬁ&'@qﬁ'ﬁ? Brmarana s aR s 8E Y= s &S Hnrass REr
%%ﬁaéaﬁﬂaw%qqi’ﬁ”ﬁ?
Who is going to do the logging? Is the logging done by specialized

loggers, chain saw owners, community members or non-community
members? Who is responsible for what?
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How much timber is there? How many trees are marked? How much
volume is expected?

3:5'§'W§§'S'§x'qqqﬂ'§? ‘g"ﬂﬁﬁ'@qg'q@q'qaﬁ:'g'o@m'asm%m'aq:
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How do we convert the timber? Does it make sense to use a mobile

sawmill, to convert in the forest by chainsaw or to transport the logs to a
sawmill? How can wastage be reduced?

AmGURAPrRYARRT e H YT ARy
wiﬁaa'aqmﬁmgqﬁwxvq%"qiq,?

How are we going to transport the timber? Where are the next paths
and streets? What is the best transportation technique available?
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What do we have to organize before we start the logging? Do you
need to hire machines like mobile sawmill or other tools?

Frod i s g aR TAn S A asn R us g SR §7

In which size and quality can you use or sell the timber?

Ry R A Py R YR F g AR RR 9
ﬁa‘gz*@a%mwﬁqwa'@'ﬂg‘@t‘q&v'@Nq%‘qaﬁ'@w?

Are there any special hazards close to the logging operation? Streets,
Houses, electricity lines and what can we do about it?
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By answering these questions we gain an overview. Decide n within the

community, which are the best possibilities of the different ways you can
figure out. Make a decision and wen clear the responsibilities of involved

people.

@T@N@F,SSJ,ng.aa.gqm.am.@.é.qﬁi.qqsa.qém.ngmmﬁ.g,.@@,ﬁ,q.q e
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Write down your decisions for each harvesting step and explain them to
all people involved.
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5.2 Site organisation

If you organize actual logging site, it will make sense to make things

clear in a drawing. . Once you know how you want to do the logging we
can include following information.
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A

Marked trees, paths and streets, transporting ways, places to store the

timber, villages, houses, meeting point for emergency and other
specialties like the processing placeof the mobile sawmill. You can

include many other things that are essential in your case. See the example
below.
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!Safety organization is very important. Before you start logging
always be aware of what to do if you have an emergency. Think

about who you want to call in an emergency and where you can meet
help and ambulance.

AR R R e o S= S = B
The following points are essential
° ﬁ'@*‘@mﬁﬂ'51'qgﬁ'qﬁﬁ'@’:‘ﬂméﬁl\@mﬂ'ﬁﬂﬂ
*  Write emergency phone numbers down and bring them with you
on a paper.
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* Know a good meeting point where you want to meet ambulance
in case you need them.

By <Ang o g el
* Bring your phone so you are able to call in an emergency.
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* 112 is the number of ambulance in whole Bhutan.
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* !Bring a first aid kit with some basic things to cover wounds.
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6. Felling
Once you have organized the timber harvest and you know what should
be the outcome of the timber harvest you will start the logging.
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One very important step of the logging is the felling of trees. If felling is
done according to silvicultural rules and in the best possible way good
forest condition can be ensured.

For felling trees it is crucial that you are experienced in chainsaw
operations and aware of dangers that can occur. If you have no
experience at all get advice and practice while

working with an experienced logger.
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When you decide on which tree you want to fell think first about all
marked trees in the area and start with the tree you are most convenient
with. Also it can increase your work speed and safety if you start with the
right tree.
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!For your safety don’t fell trees in
other marked trees they can split and
throw branches back. If a marked tree
stands in the felling direction, start
with that one.
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6.1 Assessment of tree and felling '
direction "
Before doing any cut on a tree that you
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want to fell assess the tree and the most appropriate felling direction.
Every tree is different so this is very important.

SERAE AN AR VAR YN AR I A SRR AN R JxmAvady
SET G AR B R AR s R R R A ans 5

To assess the tree consider the following points. Start from the bottom of
the tree to the top and then think about the surrounding.

7o REARANR) SRARTecRe) (dameten SRgs s
1. Tree species: also consider tree diameter and wood condition.
t BmR EefzemssAeeReE
2. Bottom of the stem: look for rotten parts and root direction.
4 P W= N Ve SO |

AR ot R I SRt ES RV SO AL
3. Shape and lean of the stem: where is the main weight of
the stem?

. [ N N NV Y A SN VU SO |
S FREF RN ERE AR AR R
4. Crown of the tree: where is the main weight of the crown and how
big is it.
RS A A TR SR
5. Special hazards: for example dry branches, climbers, broken
branches.

€ FRRmEq RisssAnevy s R Es g Rs !
6. Tree height: how far does it reach when felled?

2. Zﬁ:‘ﬁ'&ﬂr—t‘qﬁﬂﬁaqm'qmm'imaig:'ﬁq'aq%am'@ar@
7. Surrounding of the tree: Special things like paths, electricity cables,
houses.
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8. Felling corridor: Dry trees, slope, laying timber that could move,
stones, movement of the tree when fellmg it. e aa
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To assess the felling direction it is important that you first assess the tree.
If the lean of the tree is very strong you can influence the direction just to
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a limited extent. But if the tree is straight standing you can fell the tree in
every direction.

AT

Consider the following points to decide the felling direction of the tree.

7. !x:'s@ai'm'aﬁ'qxfﬁ:ﬁm'gqﬂ'nrﬁ'rﬂ'gq'qfriqw%a;ngq'ﬁ?
1. !In which direction can I fell the tree without putting myself in
danger

2. méﬂ‘“}ﬁm@ﬂﬁ“’%bﬁ:ﬂ%@R’*%’:’ﬁﬂé‘“aﬂ%m@:%aﬁi?
2. Which direction will cause the least damage to regeneration and
remaining trees?

3. méﬂ“"ﬂ'ﬁ'm'\aﬂ"q“\q'R"%ai'a:'a'a‘l"qéﬁ""Wﬁ%@'@gwa'aﬁ'ai?
3. Which direction makes it easier to transport the felled tree?

& F“'5“1“1"W'3'r“'@ﬂ'qiq'“'%‘ci'ﬁ"ﬂéﬂﬁ'?'@'qﬂ?@a\'ﬁ?/@“'“ﬂ'qﬁﬂ'%ﬁ’:
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4. Which direction makes it easier to work on the felled tree? (de-
branching, conversion)
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5. In which direction the felled tree will not break or get damaged the
least? (maximal outcome)
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A Tree will
fall over a
rock and
possibly
break.
Furthermore
this is opposite
to the
transportation direction and you will have additional work.
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B Regeneration will get damaged.
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C This is the perfect felling direction. The feller has 2 possible retreat
paths, no regeneration will get damaged, transportation is close and the
tree will lie flat on the ground and not get damaged.
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Remember that there will very seldom be a perfect felling direction. It is
all about finding the best solution considering the above points.
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!Never choose a felling direction which you don’t feel safe with or
where you have no retreat path. Your safety is most important.
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6.2 Danger zones and safety behavior

When felling a tree you are responsible for the damage we do to the
surrounding. In the surrounding of the tree can be many things that can
get damaged or injured for example -People, animals, roads and paths,
buildings and other things. To protect people and animals it is your
responsibility to take actions.

B rR TR R R Y R G AT g e R A RET § R
Ry S A B

!Before felling a straight standing tree send all people away in the
red felling zone within 2 tree lengths.

Rl g s TR A iy g My <A Ay A e YR A
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!All people in the yellow danger zone have to stop their work, watch
the felling process and are prepared to move immediately.
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!Consider your escape path; it should lead you to a safe spot some
meters away from the tree. Consider danger of falling branches and
movement of the stem when it lands on the ground. Best is to escape
a bit sideways not directly opposite to the felling direction.

Also take the following actions before felling a tree:

° ?“]:'5\"q“\q"'*la'%'5"*%I’;'ETaaq'qﬁ;'ﬁ’:éﬂ“‘m'@&“'ﬁaﬂ
* Clean the surrounding and your retreat path before cutting the
tree.

®  Sewrres F A AR N NN YRR AGERY|

* Chase animals away and make sure they don’t come back.

* S INY AR A AN YRR AFE RN N RN A FH R E
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* Do not start felling when you have strong winds or other very bad
weather.
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!Before felling a tree leaning sideways out of felling direction also
send people in the leaning direction away within two tree lengths.
The red felling zone becomes 180 degree.
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!Before felling a tree against leaning direction send people away all
around the tree within two tree lengths. The red felling zone becomes
360 degree.
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6.3 Felling straight standing tree

The technique you use to fell a straight standing and not leaning tree is an

important standard technique in logging. Especially in conifer trees you
will use it in most cases.
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Notch

If you are ready to cut on the tree you want to fell start with cutting a

notch in the exact direction you want to fell the tree. Never fell a tree
without cutting a notch. Follow these steps.

7. 361 (g7) Aqard Rrais e Raran /o f g gy son
/"6’35‘@ 5\“55\@5“1 il _®7) qq&‘iﬂm"“ AN "’W“‘?"“’W’W\
gq Sar (M=) qqaiﬂ:xq%qmm qaq&r\q:aﬁ@ﬁaﬁafly

1. Cut the ground cut to an extent of 1/5-1/4 of the stem diameter (mark
the ground cut before to avoid making it to deep) cut on the bottom of the
tree to reduce timber wastage.

. G'ﬁ'Kﬁ'@’iﬂ%\'51’;'%“1"'\’:%’:'SW@N'““1"}’5\'qﬂq'ﬁﬂ"“‘“'qiqéﬂlw’i'
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2. Control the direction by using two sticks or the direction line on your
chainsaw.

4. aq.éa, (2 m=) %“1'&a'%"‘}q%&E'a:'ﬂ%:'aﬁﬁ’:iﬁ] %”WQ'%“W’R’:'&“W‘W
PR JrmRysmenmradARST| ARgpraRaaAgass
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3. Cut the final cut of the notch so it becomes as high as deep. The 2 cuts
must meet in a straight line in the notch (use small sticks to help you to
make the 2 cuts match in the corner of the notch)
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4. Remove the piece of wood.

5. Correct your cuts if necessary to make a smooth line in the edge

G. aqmwaq':qt:'aq'§:qmm’@q‘é&@‘méqwéqq‘éa\'qqg'gn‘ﬂ
6. Control direction of the notch again with your preferred technique.

2. S Rm Qe 5O R (5 NS N TR gy S g R e
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7. If necessary correct whole notch (ground cut and final cut) to one side.
When correcting create straight line in the edge again

FERS AR
Bq'éar%'adaa‘q@g‘gwaﬁa'ﬂm'?1:'%‘gxéqm'@'ai'q@mnx'q;t\wéqw@'a@w
EQN@KWQE’:@T%WW% ﬁé’:ﬁ:\f“"@?ﬁ'GQ’R'S{M?’:'%'W"\i'ﬂ“wﬁﬁ'
a@wqa‘;{qm'@'qg:'?l:%mq'&qqaq':15:1‘&6\]

Remaining Timber (Hinge)

Once you have finalized your notch consider the remaining timber that
will lead the tree in the felling direction and prevent that the tree falls

sideways out of direction. This wood works like a hinge when the tree
falls.

=
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1. Control the direction of the fibers in the remaining timber. Vertical and
healthy fibers are the best.
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2. Mark the remaining timber as broad as about 1/10 of the diameter of
the tree. Select it broader if the fibers lead towards the notch. Only fibers

that are not cut will hold the tree sideways.

4. a:@‘,qf\q.m.a.a:.%q,&a.%q.éimm.&éfﬂﬁ.sqﬂ.qﬂmﬁaﬂ
3. Mark the height of the felling cut as high as the remaining timber is
broad.
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7/90 1/10
7/ geriaRady 1/10 of diameter
7/ go%qwa‘ﬁ@mﬁq'ﬁj‘ 1/10 of diameter remaining
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Felling direction
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Felling cut

!Before starting the felling cut check again your danger Zzones.

Somebody could have appeared. Shout loud to warn people that are
watching the felling process from a safe spot.

7. :ﬁqva‘q‘t\q'm%va@éivgﬁvgﬂﬁgvawwﬁqg‘ﬁaﬂ a:.gw,qf\q.ma.&géia.
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1. Make sure you do the felling cut on the right height. As high over the
edge of the notch as the remaining timber is broad.

2. If you have to cut from two sides start with the more dangerous side.

4\.6§'ﬁ'ﬁqm'31'ng?a'aqm'@'ﬂqmﬁmqﬁqﬂaq‘ﬁﬁ]

3. Use a wedge to make sure you will not get stuck with your chainsaw.
« %ﬂ'&aﬁ:v%ﬁa’mqqgﬂV%&ﬁ’:w qgﬁ,x.gq.&aﬁg.aéx.m.,,W,qgﬂ.a.x.a.
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4. Do never cut into the remaining timber especially on the sides.

. @qéﬂ‘“"i’:‘qx'6\%“1'5’3"“'5@'@“1“““5“1'%a"?ﬁ'@'ﬁ’:‘@méﬂw‘@’f
<X 6%'Kla'%ﬂ‘@q'@é'ﬁﬂ'fﬁﬂgﬁ"?q’ﬁ'@%ﬂ' éﬁ,gqﬁqqﬂ.ﬁaﬂ

?1:'55‘&‘5’3' ENRR EEEEN %5*«1 ';5’1 40



5. Keep the line on your chainsaw in felling direction to know where the
tip of your bar is and to make sure you don’t cut too far on the opposite
side and in the middle.
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6. Be prepared to reach your safe spot.

2. 3’:%‘2@‘”’5'5'@"—ﬁ'ﬁ'x’:ﬁ‘r%ﬂ'm?qm}'@ﬂ
7. When the tree falls take your chainsaw with you.
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!Once the tree falls and you reached your safe spot watch the crown
of the felled and the neighbor trees for falling branches.
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6.4 Felling tree leaning sideways to felling direction

“]‘E'm'6§@'ﬁ’:qiq'qa'gﬁq“"@"2@"*‘@“}“"@'3@'q:‘@;‘éﬂ‘“'@'q@"‘@ﬁt{’ﬁ'q'%ﬁ'
qaqqaq'@qqgﬁﬂ

When felling a tree that is leaning sideways out of the felling direction
we have to be very careful.

T H R G A B A e e By Ay ae

Use the same basic technique with following adjustments.
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1. You can choose the direction of the felling notch a bit to the opposite
side of the lean of the tree to make sure the tree will not fall too far in
leaning direction.

. %ﬂ'&aﬁ’:ﬁﬂﬁ'ma @qéﬂm'm'@qua:&%q@wﬁﬁ aa\wiglqaqﬁma
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2. Choose more remaining timber on the opposite side of the tree lean. It
will hold the tree faster and avoid that it falls in leaning direction.

3. %ﬂ'&aﬁ’:%ﬂ'55'°W"§'%“1'§5*‘q‘3\“1"'%“1"\i'%ﬂ@}"”?"'f’@'&é’*’%"ﬁ"'
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3. Remember if you choose the remaining timber broader also make the
final cut higher.
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!When using this technique on strong leaning trees it is just possible
to influence the direction to a certain extent. Be prepared for the tree
falling in leaning direction and send people away in leaning direction
in advance.
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6.5 Felling tree leaning slightly against felling direction
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If you fell a tree that is leaning slightly against the felling directions it is
important that you do a very careful assessment of the tree. If the tree is
heavy or leaning too much we can’t fell it against the lean.
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The basic tool to lift a tree that is leaning is wedges and a hammer. Use
more than one wedge and a good hammer to lift a tree. Use the wedges
early enough when cutting otherwise you will get stuck with your
chainsaw.

iﬁ:@Tqu‘ﬁm Lean of tree
q@a\rgm‘m Felling direction
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6.6 Felling tree leaning strongly in felling direction
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Strong leaning trees often appear in broadleaved forests but can also be in
conifer forests.
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If you fell a tree that is strongly leaning we can often not influence the
felling direction very much. The only thing we can do is to influence the
direction a bit to the side.
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!Felling such trees contains big risks because high forces work in the
timber. It can happen that you get stuck with your chainsaw or that
the tree splits up in the middle.
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Also it is likely that long fibers get ripped out of the timber while felling.
This leads to timber wastage of the valuable bottom stem.

FE=YPURARGIHTT &0 RByans Rga@armR ey qimaEs
RN TR R Rapry

For small trees up to about 40 cm diameter on the stem leaning very
strong in felling direction
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You have to make your notch bigger than on a standard tree. It should be
% of the diameter or even reach a bit over the middle of the stem. Take
extreme care not to get stuck with your chainsaw while doing this notch
cut. It can make sense to start with a smaller notch tree but as fast as
possible.
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For big trees bigger than about 40 cm on the stem leaning very
strong in felling direction

To fell such a tree we use a special technique called bore cut. The first
steps of the felling remain the same, as when felling a straight standing
tree but the felling cut is different
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1. In this technique you start by doing the normal notch cut of the size of
about 1/5-1/4 of the tree diameter.
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2. As well as the notch the remaining timber is with 1/10 of the tree
diameter the same to mark as in felling a straight standing tree.
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3. Now you mark about 1/5 of the tree diameter at the back of the felling
cut. This timber will be your holding wood.
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4. Bore your bar from both sides in the tree to cut the final cut in the
middle of the tree.
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Finish this cut to the mark of the remaining timber on the wedge cut and
to the mark of your remaining wood. (Start on the more dangerous side)
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Do not cut the remaining timber (1) and the holding wood (2)

5. Cut the holding wood in an angle of 45 degrees. Cut it fast until the
tree falls and be extremely careful to take your chainsaw out of the cut

immediately when the tree falls.
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!Send people away for the felling direction before you start any
cutting on a strong leaning tree
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7. De-branching and crosscutting

For de-branching we can use the chainsaw or an axe.
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Before you start de-branching and crosscutting always assess the
situation. The tree that you have felled could have caused new dangers. It

might easily slip or move.
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When de-branching and crosscutting follow these rules.
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* Hold the chainsaw properly with your thumb surrounding the
handle.

* A A
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* Stand properly.
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*  Only move when the chain is not moving.
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e Watch for pressures in the branches you might get stuck.
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* Don’t cut with the tip of your bar.
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* Ifthere is a danger that the stem rolls, stand on the upper side of it
to de-branch.

R E R WA G R IR AR S R AR
* Don’t stand on the stem you work on.
*  Work steadily not in a hurry.
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* Take extreme care in steep areas, the tree can move as soon as
you de-branch or crosscut it

* Logs can roll down the hill and harm property and life
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e Keep yourself in a S T
comfortable position N
and put the weight of AR 77—\
the chainsaw on the &
stem if possible NS
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7.1 De-branching techniques

When de-branching you can use different working techniques. Normally
we start from the bottom of the tree. But this can change if it is safer to
start from the top.
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In broadleaved trees and any tree with big branches it can make sense to
first cut the outside parts of the branches to release tensions and forces. In
the end you cut the branches on the stem. This system is good to release
tension in big branches and makes them lie flat on the ground in the end
of the de-branching. Remember that all the branches will make good
firewood so cut them accordingly.
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7.2 Crosscutting pressure zones and movement of stem

Before you start any crosscutting you have to assess the stem you want to
cut. When doing that you have to think about three important things.
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1. The stem: How is the stem
, e lying? Where does it have
(l—ﬂ'—"‘i—j‘gs tensions that will be released?

. SO How can it happen that 1 get
stuck with my chainsaw?
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2. The movements: What is

going to happen if I crosscut?
How are the two ends of the stem moving.
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3. The surrounding: Is there anything in the surrounding that

could be harmed due to my crosscut and the movement of the
logs. Logs sometimes start rolling when you cut them.
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¢ - Agerga
P - Pressure

T - Tension
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7.3 Crosscutting techniques

Once you have assessed the stem you want to cut and you know what
will happen you can start the crosscutting.
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!Always stand on the safest side of the log. If you can’t cut the whole
stem from one side start first on the dangerous side and end on the
safe side
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On a stem that has no or just very small tensions, you do the normal cut.
Start from the top to the bottom.
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For stems with tension always cut first in the compression zone as far as
possible without getting stuck. Afterwards finish from the tension zone.
This will avoid the log from splitting too much.
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When cutting in the pressure zone it is also possible to use
wedges to keep your cut open and not get stuck. Like that you
can finish the cut from the pressure Zone until the whole
tension is released at once.
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8. Maintenance of chainsaw

In logging, the chainsaw is one of the most important and expensive tools
you use. To avoid damage and problems with it, it’s important that you
take good care of it.
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A sharp chain is the most important when it comes to using a
chainsaw. If the chain is not sharpened well you will need
more fuel, more energy can, more time and it is more
dangerous because you slip of the timber you want to saw.
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8.1 Chain and chain filing

Before you can file a chain it is necessary that you know the parts of a
chain and to understand how the chain cuts the wood.

7 .ma@ﬁa&‘gqmﬁqw
1. Guide bar
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2. Wood

3 AU RS
3. Right hand cutter
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4. Left hand cutter
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5. Drive link

G. q%m'&@ﬂ

6. Link

2. qgk\mﬁx]

7. Rivet
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8. Depth gauge
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Before you start to file your chainsaw it is important to do the following

points:

AR S R AR R ST AR S R R 97 A
RS

Make sure you have a round file and a flat file of the required size
R AEA R IE SRECRE Kat SRt RR AR ES
Gy =rass|

Use a handle for the file, make one of wood if you don’t have one
TR Ex e ey By A AR

Use file help if you have such

R AR g g e g |

Clean your chain of oil by saw dust.
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Control your chain tension and adjust it so it does not hang down
under the bar but is still movable when you hold it with 2 Fingers

?}E'aﬁ‘m‘ﬁ’ﬁ‘ LS }\jk k}?{m a‘a'au} L\\Nl 55



(] 5§ﬁq§xqaﬂq“’@ﬂﬁqﬂ“%qqﬁaaﬁﬁeﬂ%’:%’;gq(ﬂﬂﬁﬁ
* Put your chainsaw somewhere so it is stable and does not move
when you file
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Cutting tooth

When you file the cutting teeth, file all teeth of the chain to one side first

and then to the other. When you do the filing of the cutting tooth you
have to take care about three things
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The angle you file the teeth normally have to be between 25 and 35
degree to have the best cutting performance.
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The less the angle you file your chain the smoother will the cut be, but
the cutting performance is not better. The chain and bar can get more
damaged. This is often done on chains for conversion.
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If your angle is too much your cut will be very rough and it can damage
your chain and bar.

A AR |
Some chains have a fine line added to guide you. Use this line.
AiAlataii
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Your entire cutting teeth have to be filed to the same length otherwise it
can lead to a very crooked cut and you will have problems when cutting.
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The depth you file is important.
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If you file too deep you will create a hook on your teeth. Because of this
your chain will always hang in the timber and get stuck.
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If you file too high your chainsaw will not have the best cutting

performance and your chain can get damaged.
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This is the easiest way to file and it will make it easier for you
not to file too deep and not to create a hook tooth.
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Depth gauge
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When filing a chainsaw it is important that you also file your depth
gauges. They lead the cutting tooth and are responsible for how much
wood is cut out by each cutting tooth.
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The gauges should always be about 0.5-0.8 mm deeper than your cutting
teeth. This is at least the thickness of your fingernail. This you can
control by putting something straight over two cutting teeth in a row and

you will see the distance the gauge is deeper. You can also use a file
guard.
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If your gauges are too deep you will have the problem that your chain
will hang in the timber and get stuck.

Also it makes it impossible to cut into timber with the tip of your
chainsaw.

o7 0) Zifn

If your gauges are too high you will not have a good cutting performance
because very small wood will be carved out by each cutting tooth
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8.2 Daily and weekly maintenance

Follow this simple maintenance chart to maintain your chainsaw.
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1 Complete machine cleaning v
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2 Air filter cleaning

3 Refill fuel and chain oil

4 Check tension of saw chain

ASENANAN

5 Check sharpness of chain
and file if necessary

6 Clean cylinder fins v

7 Clean guide bar groove and v
oil entry hole

8 Turn guide bar

9 Remove edges on guide bar

ANENAN

10 Check for lose screws on
the machine

11 Clean fuel tank and filter in v
fuel tank if dirty
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9. Outcome maximization

When doing logging try to waste as less timber as possible. Also try to
use every part of the tree and not leave too much behind.
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9.1 Reduction of wastage

To reduce the wastage of timber actively in your logging operation
follow the simple points below:

" R g SRR A G R g

* Choose the best felling direction so the tree doesn’t break apart.
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* Cut trees on the very bottom. Do not make high stumps.
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* Do your felling cut straight otherwise you have to cut the stem
again straight when it is on the ground.
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* Inspect your tree and think about what timber lengths you or the
buyer needs before you do crosscutting.
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e Use branches and remains as firewood.
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* Use remains of conversion as firewood,
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9.2 Market demand

When harvesting timber for sale, remember following simple points.
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* Check out possibilities for conversion to maximize the outcome.

(conversion by chainsaw, frames, mobile sawmill)
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Know what kind, sizes and volume of timber the buyer wants to
buy.
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Cut of rotten and hollow parts of the tree and use it as firewood.
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Cut of remains of the felling.
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De-branch properly and close to the stem.
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