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1   . 

IÏTRODUCTIO» 

On« shouldiVt be overwhelmed by ih* number» and typo« of a »p*olfio pi«o« of 
equipment whioh hat been deatgnad to do a «peoifio tank, evrn though all or «oars may 
do the work in a dlffnr«nt manner using different mechanical fcoohnique«.    Th«r« ara 
*fcvarai methods you cor  take to help you »•>!*ct whoi you need» 

ïou C«J take a guene, buy fro» the moat convincing salesman, copy from your 
neighbour,  analyse th« merits of each syst«** or pieiie of equipment, if you are 
qualified,  or hire th« ««partivo to help you make    ha choleo«    Before you ohoov« your 
method you Bhould take a ration«! ioox at tho situation,,    I hope that this talk will 
assist you in tho rationalisation of your thinking about your ohoiee *r method of 
choosing,    It i« not intended to go into th« meohanics of estimating produotion and 
coat» but to outline «cm* of tho factors «fcich affoot productivity, and thu« coat», 
in order that you know what you n*»od to ^  ,-. »c that you can make a good effort at 
selecting the oorreet aye tern or equlpewint for your operation. 

For the mo:rt part,  equipment manu facta ru re are responsible, reliable,  well- 
meaning people,  trying to prodvee a product which will fit a »pacific job and produce 
at the lowest vinit cost,,    ¡kuiy of those manufacturers will design, or modify «lightly, 
tfemlr equipment to «mit jour particular needs, and again «any offer «orvlcea whioh 
will ensure that you got the proper piece of equipment,    JPor Instance, many truck 
manufacturer« »ill  Inaiali  certain o cap unente such as the drive train to fit your 
roads and loud**    TbH n»*y entail travel and e,tpp.n8*>s, but the reeulte, especially 
If tha operation i* large, fthuuid pa,y off by dependable oervice and saving«. 

Again, ina-v «uinafaotu^T-« havo  rr»en it.  the "uuainoae long e.ioutfh to provide reliable 
and productive «quiomont for any  ,10b anywhoïe iv th? world.    They design baeod on 
experience and gut «ntinuw feedback fro*, thai    dealers or sub-off i cos.    The work 
which has b*en put into a gr« at   i«al of equipment auouid rot bo ignored«    Where «owe 
Manufacturera fall ri»«r.  la 1-, not pronuctnp impartial cage erudì««« of their equipment 
in actual producing oport«,',i on«,  r-r if they ¿o,  they confino t.etr studios  to fit tho 
listing bit; markets if th« u*vi>io»'e>l countries«    ;TucL studio« do n-jt necessarily fit 
tho exiutim,  big mark'!-a of the deveiopeu countries,    3ucb euidl«>e do not necessarily 
fit condition« in developing countries and do little  lo he"! p or convince people such 
a« yourselves,, 

3omq manufM-turare proviso operator training a^d um* run mai ntenance courses fox 
mochan.lcB.   Tho nlao <-f your urwr may hi Erwine tho coat   >f th««e service» to you,    îr 
any caso you can a"i tiirt wuiu facturo;^ generi1.i./ i»>*nt to provide a p-oduets» t'. maet 
your nse'lo, which in lu*w wir. bsnefit th*m in  He  Jong tirm.    Still,  sortone may 
tnadvertenti/ ìvommeni a poou,   reliable piece of o'mipnent or » ayetem which ia not 
evitable for yoiv/»   pi;,     ehi-'h^vor i*nb-n- /(•••> .:hoon-,   r.ontifiiJIy rot by guoveivig,   yoy 
ffiBt t.ikti i :ltei   look  at th,> «i tesiti on at  ;;ith one» of ;rour 1 oggi, at; '.»^'írntí an#    Thl» 
te ratiomUy i ¿.-»H on   im   »niot   ;t>i VJ  ignorad,     UVoough we are  talking nbout leming 
equipment,  I m, '-yira you ¡\r- cxar<iiri^;, áiacuíwlng,  probing and even arpiin^ about 
tho oth*>r .i(,ttipf.¡oi:t  m dispJ^v,    fhia  'j goclt «uui will aenint you when th** time 
comea t,i f?t l:'i»gr.ng jr.to your ;.«v»ra.-J  industrial ;iían0 



l'or any indepardem  loggers hero, you muai; lino know whera your product,  the log, 
ìB going to»      You ¡m'.tt ileo kn"* whnt l^ggin^ equipment will produce a product to fit the 
needs of the industry you will bf «ailing to,      Industry cannot be divorced from logging. 
•Rie forest  induntry "tp-rtc with the tree, whether it be from a natural  or* planted forent. 

Now that we how put the lojcglriß «sector  into e bit of peiapective, we ehould oarry 
on arA talk about hew KP go About rationalising our mftthfxl of selection .*nd logging 
equipment« 

The primary elective in f»*l»oting equipment should be an economie one, whioh earns 
the moet money for you, always bearing in mind and giving due consideration to the 
environir.cnt ani to gcrernaicnt policy.      Por scolai reasons a government may wish to prooeed 
with a venture «yen though it  li rio*  f'lna-viallj feaolSUj    however  the goal of economic 
viability throng efficiency ahould not be forgctton. 

Sijfr-.atiaLiy,  thy problem is to «elect an appropriate, or the moet appropriât», 
logging eyetom.      Then the equipment selection problem iv almost wolvad. 

Hertnln preliminary steps munt be taken before one oan «tart the eeleotion of a 
eyetem.      Por ea*o of detailing the procesa fr?m atari  to finish, the varioue step« can 
be broken down into «eoîionr,  eaoh wtth «I lear.t a major heading. 

1. THE BASIC PRELIM tHAKT STOPS 

Prior to embarking on any venture whether it he logging or a completely integrated 
industry, the potential entrepreneur muet look at! 

- the forent r*nonroi>B and natural condition«! 

- the markets    and 

- the financing to marrv th*» two. 

These three can be further broken down into numerous sub-faotora, not all of whioh 
oan be inveotipited by one type of expert lee.      The sub-factors will be listed and followed 
by a short discourse on the positive anpeotß ami the  pitfalls «hich may ensue if not carried 
out, or carried out properly. 

It must be re    mbered that each step -jnnot be divorced *rom the other and although 
the faotore aro ijsw in erquenoe eaoh muet always be borne In mind when making an 
évaluation. 

lsl    Inventory 

An inventory of th« forae*. must be oarrted out and thia requires epeoial 
ßk4l(3.      in mrtüt countries,  forest services are oapable of oarrying out an 
inventory.      However, they may not put the correct emphasis, from your point of 
view,  into their work.      Por inetanoe, many people spend a gre** <*•*! of time 
gathering very preolse volumetric detail when the most Important aspeot may be 
epeoiee - for often that is whnre the money lies.      Similarly, defeot and breakage 
studies mu«it accompany an inventory whioh will be used as the basis for planning a 
foreot industry.      Rsmemher even a simple logging/sawmill unit oan run into some 
US$10 million.      A modani  ì'yQ (XX) «3 log/saw/ply unit oan run to USt}0 million. 
Por fcuoh production, nome US$5 million may be needed for the logging oomponent alon' • 

Tue resulta of an inventory complete with volume, decay, breakage and speoios 
detail may be miff to lent  to «top a projeot If It is being analysed in financial 
terms alone.      And  rightly ao. 



The Inventory tv the mo«t Important preliminary step, but this must 
be eooonpenied by a oorrect and detailsd analysi«.      Again, mor« «kill« than 
thoM of Just an inventory man ara generally required. 

Th« inventory resulta must b« analysed for loggable volumes;    speoies, 
whioh muet alao y laid datai la of weight (gre«n for loading, hauling or floating) 
bark thiokneaa, «uBoeptibiiUy to inaaot and fungue attaok, in addition to 
marketability and th« d«t«rmination of market valu«.     Muoh of tht« detail la 
already avaiJ«»bl«, «uoh a« green and dry weight«, and »ueoeptibility.   How«ver, 
if theee are ..ot available the inventory required to gather thi« information 
will be more oompiex. 

Th« logger is interested in unit merchantable volume« which oan    be u«ed 
to estimate logging ooat« and road density, among oth«r thing«.      Ih« pulp mill 
•an will usually want to know th« total r«oov«rabl« volum«« down to a lower 
diameter limit than a «awmiller and h« may want more detail« a« to th« colour 
of the wood and silica oontent. 

Although planning and equipment purohase« are normally carried out on th« 
basi« of a forest Inventory, an operational crui«« (enumeration) oan be extremely 
useful, and alno« it must soon b« executed,  it oan be very u««ful to o cm duct the 
first year's cru is« prior to equipment selection. 

Inventory orews and expertise are not always available - howev«r, th« 
expertise may be readily hired from numerous ounsulting firms, although th« 
potential entrepreneur must know what h« wants and what will be enough to suit 
hi« need«, before ho oan properly direct th« p«opl« ht hire«. 

In many oas«« PAO oould provide muoh of the expertise needed through one or 
•ore of its service programmes.     However, this aeeietanoe i« normally limited to 
government« cf Member Countries.      Thus, state-run «nt«rpris«» may qualify through 
requests made through their government«. 

1*2 natural condition« 

Th« operational «ffioienoy of mo«t logging «quipment ie heavily affeoted by 
th« natural conditions and forças on« finds in the forest area.      Thus, such faotore 
as terrain, soil, availability of road surfacing material and precipitation muet b« 
determined p.   or to syst«m and equip  nt seleotion. 

For lnatanoe, fragile soils liable to «rosion in a high rainfall area, on 
steep and broken terrain, may ml« out th« uee of a skidder/treotor system and 
similarly soil« ir. which compaction may b« detrimental to growth of the next orop 
nay necessitate th« uie of low ground-praasur« equipment or cable eyatena. 

In order to geJ; this information further work must be oafrisd out and 
another set of specialists will be required. 

Terrain oonditions oan be obtained with reasonable accuracy fro» topographic 
amps nade from aerial photographs.     However, a denae tropical forest oanopy 
normally hides minor variations suoh as low stsep-eided hills whioh often beoone 
a costly embarrassment when road oonstruotion is started.     For suoh areas, 
topographic maps oonitruoted from details gathered by a topographical orew (whioh 
oan operate with the operational oruis« orews) is muoh better;    however» this aystc i 
is more expensive. 

Regardless of oost, topograph io mapa, or terrain information, are usually 
a necessity for proper planning and for equipment seleotion.     For Ínstanos, steep 
terrain may nécessitât« the uee of a cable eystem. 

Ì 



Soil corvi IV:or,--. •-.»•••    er-¡ 1  typing c*r. be a -eiatjVQly  low-coet  venturo, 
provided  only mechanical qualiti.ee are  rehired.      Howe-/ex-,   if growth capabilities 
are also needed  i hs sosta will  be much higher.      3uJ-be*r:rig teste  provide 
extremely useful  information a?  to the  amount  rf gravel  required for a road, and 
1hus the number of truck«,  logiere and  ßnr-eadere which will be required can be 
estimated.      The n=ied fcr a large *ir>mmt of ¿rravsl will   -influence the size  of 
the gravel aud losing trucks an well at; <:'r.p ru-nber required. 

The  availabilHy  of .rrave'L   or   other m¡ i table road eurfacirìg material 
(laterite,   rr'-,  c-ral)   < *• tho  lack r *   i.k,  will   ltsfluen«-?  the  transport mode 
(road,  river) and r>^-t~"  ^r lengthen  nkiddin»-- *i 'tancer. 

Similarlv,  a acmplote absence  of «rave i.   In a high ramfall area,  and  thuB 
«îxoeuBive  rord cons'.met ion/h lulin^r costr,  m*,- force  tue .«eoieion te use a cable 
system with a minimal number of roads,   prowled the   nivicültural evsteir, will 
tolerate  its vas.     Tf the eiivioultural   pre neri. :ot ion cannot he changed then the 
problem becw.er. tacici .uirt/or o-r^ronmental  and aubsidien may he required or the 
enterprise abandonaos 

Soil   seriously affected  by rain arid the churning effect  of ¿ground working 
equipment  can 3oon he  in  such a stati-   that, equipment cannot  continue io work. 
Often long haltr; are required with resultant  lost productivity and high unit 
production costo.     Not  only  1B the  fixed cost of equipment which continues to 
pile up the culprit, but the large overhead charges usually also continue. 
Similarly,   if worker;;, are laid  off,  social damage results. 

Another f?ct which  id often overlooked is the effect  of ram (and enow) on 
the productivity of the workers.      In Borne countries work ceases when rain starts. 
Rain oauseB slower work through reduood vision and resultant poor footing, 
especially  in steep terrain. 

1«3 environmental considérât ions 

Precipitation and the effects of runoff, especially when forced into 
unnatural chaanolc by road e and skid trails, ar« well known to 

High precipitation coupled with  certain types of lagging and road construction 
equipment  cai  prove disastrous to downstream areas and habítala.      Careful planning 
and road  lay-'t and conotruction méthode can often alleviate much or all of thia 
so called "If,,, ring problem". 

Hainfall data and stream flow data, along with a knowledge of downstream users 
are as important for environmental reasons ae for system selection and as a matter 
of faot  the effect en environment should have a bearing on  system selection.      The 
entrepreneur should be »in to gather any- additional data ae soon as the idea to 
industriali":   ;'. ¿i-ric-iivîd. 

Similarly, the flora and fauna muet be considered,, and this requires more 
expertise   if these »ro to be  preserved.      Logging disturbs the animals, but dependi: g 
on its  intensity thev may return ae logging moves on.      However,  some animals need 
an undisturbed primary forent.      A major factor is to determine what havoc logging 
is plaving with the food source and its capacity to renew  itself. 

Environmental considerations may dictate that a foreiit  in left untouched, as 
has happened in some countries.      However,   i.-i vour particular circumstances 
government  policy will  prevail   and logging for social reasons may be  justified, 
in which case the loggor must find the least damaging solution.    In some countries 
logging by balloons and helicopters íB done fcr precisely this reason.    Similarly, 
more costly road caiLtruction techniques are sometimes used to lessen the 
env ir on me nt al  i mpac t. 
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The logger ehould ensure, or talc» steps to ensure, thai he leaves the 

foreet  In * stat« in Whtoh it vili produce another orop tn addition to the other 
benefits whioh may be gained from It, provided that it  la Intandad that it remain 
in forest, and ia not bain« logged prior to olaaranoa for agricultura or a dam 
flood baain. 

1*4   Government polioy 
Tha typa and eiaa of an operation Will oftan be govarnad by   Oovarnmant polioy. 

tn riohar ooun-riaa tha naad to harvest th<* forcate may r it be as graat as in 
poorar countries whioh need the employment -%nd revenue.      Similarly,  oountriaa wail 
endowed with foraata oan battar afford to harvest  tfi« standing waalth than ona less 
andowad. 

In any case, moat govarrmanta kaep tha control of their foraste  in thair 
handa and will  lay down tha ralaa for thair usa.      In order to ohanga tha rulaa, 
antrapranaura must ba able to show (prove) that thair proposed type of operation 
will be advantageous to the country as a whole.      This requires knowhow and 
knowledge of your propoeed equipment and its productivity* 

1*,,/   Silvicultura! system 

The system laid down by sil ivioul turai iste to ensure a continuation of the 
growing oapaoity of a foraat ia one of the moat important factors governing the 
unit volume recoverable and thua the harvaet ing ayetem and type of equipment to be • 
used. 

For instanoe, an inventory in a tropioal rain forest might indicate volumes 
ranging from 45 to I50 rn3 per hectare of sises suitable for industry.      However, 
the silvioulturai preeoription designed to ensure another orop and the preaenoe of 
preeently unwanted speoiea, singly or together, may lower th.le volume to 20 to 
30 n? per hectare.      These lowered volume e indicate a whole new ball game with 
regards to operating ooats and road «pacing. 

A ooun try would have to be in dire oiroumstanoea or be well endowed with 
foresta to disregard suoh a preaoription.      Until tha silvioul turai iat oan find 
another «olution or worka from a better data base, the lngger will have to adapt. 
In ordar to adapt he must be knowledgeable or he must hire trained personnel to 
help piok the equipment whioh will do the  job economically, 

lf6    *n»e industry to be fed 

Loggers make a produot for uee in industry, therefore they muet know their 
log market.      Similarly tha industry must know tha market for its producta. 

For integrated enterpriies the industrial planner basa e hia unit on the market 
to be served.      He sometimes overlooks the logging and, thus making the combination 
of machinée required to produoa the log input volumes uneven or mismatched, with so» •* 
equipment remaining idle and some being overworked.     This ia particularly evident 
in intermediate phaaee suoh as loading and unloading where only one of few units 
are needed relative to the other items. 

For too long planners have assumed that anyone oan log, simply because 
"even our forefathere did it with their baoks and with oxen".      Tha real situation 
ia quite the oontraryi    the industrial organlier must ensure that he hires or buya 
tha best expertise.      In round figures,  a log has oost mora than double that paid 
for it  in odd cash whan it antera the mill baoauaa of tha conversion factor, to whi( 1 
must be added the milling oost whioh is normally lower than the price of the log 
before oonvereion.      The oost of the log is usually the single biggent oost factor 
in a meohanical wood baeed industry. 



1,7   Fm&naíT& 

Without tlu» nocenears funds neither the logger nor the  integrated 
enterprise can get Parted. If they start under-funded ar* cash flows do not 
materialise as expected,  the enterprise will fold,  or someone else s money will 
have t., be pumped in to save it.      If you are iur.ky lor unlucky depending on 
how you feel about government assistance) public moneys may be fed  in for social 
reasons. 

The lo& er can only get  f jnanc...g by prying hie    ¿an,  ideas and capability. 
In order to do "this ne m*i have tre knowhow to draw ap a plan, complete with 
equipment listo and production coste.      These must be worked out  to determine the 
feasibility of the proposal.       Some enterpripes or governments have the expertise 
to do this, but when they do not,  insultant firms or individuala can be hired to 
do the  job. 

However,  special knowledge of logging systems, equipment and its produc- 
tivity and overall planning are a prerequisite to performing such studies.    FAX) 
through  its programmes can provide assistance in this field, to the prefeasibility 
level, to Member Countries.      It can alßo act as a neutral monitor for these 
governments when feasibility studier, have beer completed by third parties. 

A rule not to be forgot ton ie not to go in under-funded.      Thus,  reasonably 
accurate equipment prices must be used in estimates.      Similarly,  equipment 
operating costa must be reasonably estimated, otherwise costs may be up and 
profits down,  thus affecting the availability of operating funds. 

One pitfall to avoid  ltî ^^ the lowest Pnoed equipment when money is 
in short  supply, for sometimes the equipment is not suitable and you are soon 
back in financial trouble. 

Government policy with regards to foreign exchange  is an extremely 
important factor for some countries and in extreme cases,  afte:   the initial 
purchase has been financed, there are no foreign funds availabJ e when spare parte 
are needed.      This can be disastrous. 

2. THE LOOOING SYSTEM 

There are man- ways and many machines *hat can be used +- log a tract of timber 
and many of then* cat. be grouned or linked together in the process of lodging to form a 
so-called logging system/    Generally each machine performs a very specific function 
within a system.      However,  its purpose is  to fit  into the chain of events to produce 
logs, at the lowest possible cost.      There are certain machines which do not readily match 
up with others to form a system, and yet in certain circumstances they may be an aid to 
the apparently  incompatible system.      Simple examples of this latter are a tractor 
cleaning out difficult oorners for a cable  system,  or being used as a mobile tailhold 
for a skyline cable system,  or feeding logs to a skyline system, 

A "system",  therefore, as the word  implies,  is a planned method of logging, from 
standing tree to final delivery point of the log.      Since a system implies planning, the 
role of pre-planning,  inventories and engineering surveys are or should be a part of 
the system.      This paper will confine  itself to the production equipment portion of logginé 
systems, bearing in mind that the preliminary steps enumerated earlier are a prerequisite 
to any system and eventually   to equipment  selectior.. 

Sinoe the groupings required to form a system are very complex we will confine 
ourselves to the major systems of extraction and transport, both of which form the most 
important equipment component of a system,   and follow up with +he ancillary or auxiliary 
functions which are al0o axtremely  important but  in most cases fit  into any major extractici 
and transport  system. 
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There are inumcjrabl« extraction system» whioh if fully dit*oues«d oould fill many 
ft book.      Wo will therefore confine ourselves tu the - until reoently - mor« standard 
système whioh for the mont part will be appropriate for indigenous tropical min forests. 
However,  come of these systemn are aleo suitable for the tropical and sub-tropioal 
plantation« whioh are now reaching maturity end ready for logging.      The leteet and most 
highly sophisticated »yéteme now In UM in  th« northern temperate ûonUerou« forests, 
and ««rial logging, will not be discussed.      Basically Ion« dintano» transport la part 
oí a system, but «ino« it can fit with any »attraction aystem it will be treated separately. 

2,1     Major extraction «yet ems 

Som« people braak their major systeino down to th« length of log or trta 
whioh le  to b« produoed.      However, w& will at lek to tha major extraction methods. 
Theee are basically! oabla (off, or partly off tha f-round),  traotor/akiddar (often 
eallad ground »kidding), eemi-msohaiuoal light acnïtrnaiit (auch as the winoh lorry 
of South Eaat Asia, farm trmotnr« with or without forasti? attachment») snd 
»afiual/a>iimal (swamp logging in some countries). 

At this point it aust be remembered that th« extraction ayetem oannot ba 
divoro«. 1 from tha transport ay stani and the auxiliary funotion» «uoh as felling and 
loading.      Each oan or will have an effect an the extraction system. 

The basic problem of the planner/invest or who has little «xperienoe to fall 
baok on ia how to piok the system whioh will provide logs at the lowest cost and   ' 
•till be oompatlble with si Ivioul turai and environmental needa aa well as adhering t« 
government or company policies (employment, foreign exchange).      The problem is 
amplified for those who have little or no experience to guide them.     These three 
basio points,  Jointly or singly, will or may foroe a decision into the use of a 
oartain system or method and  in any case they will, or should, provide some of the 
answers to the handling of other orlteria (unit volumes, soil considérations) which 
must then be brought into the selection system to form our guidelines. 

Kaoh of the systems mentioned above are affected by certain basic criteria 
whioh differentiate» it from the other.     Th» effects of some of these orlteria 
show up on the balance sheet once the wrong system has been tested«      Similarly, a 
selection whioh eliminates their bad effects or utilises them to advantage hae a 
poaitiv» effect on profite. 

The weliminary data, fathered in the initial  eta«*,   is where the condition* 
and/or numbers neoeesary for an «valuation are obtained. 

The basio criteria which will  influono« the choice of system arei 

- topographical conditi ont 
- leather (preoipitation, heat) 
- soils 
- silvioultural système 
- volume per area 
~ volume per log 

and these are variables whioh must be considered when attempting to rationalii« a 
choioe, for each system U sensitive to one or more of the criteria. 

Other criteria whioh enter into the oalouiation arei 

- availability of manpower 
- meohanioal capability of personnel 
- operational capability of personnel 
- present experience of personnel 
- animal pow»r, availability/experience 
- aooe»sibility/infrastructure 



The lettor ero essentially rse li-explanatory.      On« would not «ormally ohoow 
thi memi eophitttented {ami nxpoiiaiv:) equipment if the available people are not 
mechanioally inolirsd, unloaa for some policy reason the operator ia willing to 
forego immediete profit* until a training programme has remedied th« situation, 
formally in euch on».« oni> »taHo off with th« leas sophisticated eyatem, where 
feaeible, «ni rork-i upwaHs a» experience ie gained and aa original «quip« ant waara 
out or where spedai ctroixffiQtamnB dietrt«, auch aa a dwindling auoply of workera. 
Similarly, acoetiulbili ty io easily understood »a a cono*pt but can baooraa a major 
problam in f it' '~tg ii in as a 1'notor affecting the salearon of & trtnaport system. 

The major oritorir. oeiy a oimplo ayatam of evaluation whioh will ahow the 
relative effoot of caofc aa iwrltc or demerita in or upon each ayatem} or between 
ayatema.      In ordir to ¿how thin,  th« intisrlinkages and variations within criteria 
nuat all be definad and would be the oubjeot of a epeoial book,  let alone thia 
paper*      The delineation 1* riot BO ^vere for cne pieo*. of equipsmt or system, 
but la excès J iv»i when briding ayatemn.      Perhapa the boat maimer in whioh to point 
out the effects of evitar ir, would bo to handle them ayatam by systam and than let 
the reader draw hie cvr conclusion» for hie particular oircumatanoaa. 

2/11   c*blo iiiyatamCo) 

There are maty oablo method« of logging.     The primary onea may be oalled 
"high lead'» and "ukylliie" »/ith inumerable variations, especially in the 
akyline nothod.     This paper ia too ahort to deaoribe them all, but auffioe 
it to aay thnt there r>re tho heavy duty ayatema in UM in the Meat Coast of 
North America, th« Philippinoa and Borneo, and the lighter oable aystam» 
used 4n Rttsfipy nround in the southern U.S.A., aa ".«11 aa the numerous 
lighter u'-liïis tmthodrj ucfld predominantly in the mountainoua regions of 
Europn a-d in a fet-r developing oountrie« in Latin Amerioa, Asia and Africa. 

Topographic o-ifttions auch as steep alopea and broken terrain are not a 
aerioufi foot or in cfible lagging -  let u* aay not aa aar i ou a aa in tractor 
logging.      Tho nr-jor problem whioh euch s.-éditions impoae on the eyeteme 
is mostly to do with labour whioh must b* w*ll trained and whioh can ba 
very unproductive in difficult terrain. 

Cable ayatema hero been woed on alopea whioh vary f om flat to ete*p. 
Horaver.  lavai ground, ospsolally for the heavier systems,  ia not always 
the bea    en w> Loh to uni oable«, unleaa aoil oond>  ione diotate its use. 
BaoauBü uftl«. x^M^.s AuH>»¿ret> %«iy wuii »¿mined tuia skilled operators it 
should be limitad, if possible, to f ornât areaa where no other extraction 
system can work .ratiafcotorily. 

Rainfall end mowfrll am not cxoea'-ively detrimental to the systems, but 
the #»«,?--A ;i ti, lo.seri, can cirastloally reduce production.     Rainfall 
and ite aireóte on aoil   are negligible with regard to movement of th« log, 
since thi her/y mcohinery is stationary.   Improper planning in the high 
lead system can of o cur BO load to serioua eroaion. 

Similarly, esooeaive heat oan have an effeot on labour productivity, but 
this io ocraron to any system. 

The silvicultura eyatem praacribed oan ba a limiting faotor to tha uss of 
oablo a*      If es in many tropical fore eta a diameter limit aeleotion system 
is imposed, not only wtll the volume poaaibly be lowered to the point where 
oablo losing oen bi ur»30oro;nical but the attempt to try to selectively log 
a few tro«s from «meng many standing onen without damaging or destroying 
tha rocidu^l utrud in c difficult task.     Some prceoription «a to damage 
to rasidnaXu,    f rigidly enforoed, oould preolude the use of high lead 
oablo le£cin# und norr.r. rHyline eyatame. 
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In «orne areas where the forests aie rich and heavy    volumes are to be 
removed and régénération io assured,  the system(s)  oar, be UBed effectively. 
Essentially,  cable logging 13 best, mi its a to clear felling operations. 

The size of log dictates the eise of the cable system.      However,   since In 
nany canee the fixed machine costa plus the fixed cost of lost time   in 
setting up arc  very high,  the eise of the area to be logged (setting)  and 
the unit volumes per unit area are very critical.      'the critical unit 
volume varies with regions ar* experience of the logging ".rewe.      The new, 
larger and contlv (some now <-*er USI500 OCX)} Webt Coast USA portable  système 
have coneiderably reduced the moving and set-up time,  but the volume  ovur 
which theee  iteme muet be written off is still a factor to be reckoned with. 

The following is presented to give some idea of the volumes come companies 
are logging with high lead systems ?n South East Asia on tropical h ili 
forest s i      One operator high-leads on volumes of some 130 m 3 per hectare 
and roughly 2 000 HK per setting, while another stopped high leading with 
approximately the same unit volumee but smaller total volume per setting, 
due to the broken terrain which reduced the area por setting.    He found he 
could log cheaper with traotors.      At another location one operator is high 
leading in eome 50 m^ per hectare of forest on terrain which is not  too 
steep, with an average volume in the order of 1 200 m-> per setting. 

One report frcm the early 1970*s indicates that certain Philippine  logger* 
are high leading in stands which yield between 00 m^ to 100 m3 per hectare 
and with average setting siteB as amali as 15 heotares.    Some or many 
operators une two or more systems and therefore can afford certain high oost 
operations which are necessary due to the terrain conditions and still reach 
an acceptable average delivered oost. 

Prom the above you can see that the spread is wide, and it must be noted 
that the tropical forests of South East Asia are the riohest in the world. 

The selling price of the log will determine how low a unit volume can be 
logged, but if ycu oan choose a lower coBt system which is capable  of 
efficient logging in low volume forest, the higher your profits will be. 

Manpower requires special training for use of the system, and experienced 
supervision is very essentia   if the best tech»   ques (tricks of the trade) 
are to be used effectively.     Some companies have gone broke trying cables 
in Asia* 

Por plantations, skyline systems can be very effective and the light 
equipment of alpine Europe wish their multi-span skylines oan assure 
longer set-ups and substantially reduce the amount of road required. 
On gentle, easy terrain, however, a skidder/crawler system is likely to 
prove to be a cheaper method. 

Por sii.gle span akylines the shape of the slopes to be logged is very 
important and without the deflection obtained by a concave shape the  systo' 
cannot be used, which  indicates the n*ed for accurate topographical maps. 

The best advice one c-* giv* on ceole logging is to bring in experienced 
loggers and forest engineers aa assessors.      They can be obtained from 
the Philippines, where high lead logging in tropical forests has been goin, 
on for a long time, and from temperato oountries for logging plantations. 
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2»12   *^<^r/akjtád»r tjrytsm 

A term often applied  io thin system  li "ground »kidding".      The faot that  the 
•kidding machine nume over the «round, dreggmg on« end of th« lofi, givt« 
one th« picture of th« effects of eom« of th« major criteria, on the »y«t«m. 

Tractor« (crawler tractor«) oan be used alone or th«y can bo uaad in 
combination with another machine,  th« articulated four-wheel drive skidder. 
As a m ^ter of faot they make    - effective oombir ition and in moat case« th« 
akidder cannot be '»r*<? without tb* »«eiatero»  ;f a nrawler tractor.    Th« 
ratio of crawl«r» to »kitüers generally varies with the terrain and log 
• ise, thee« vary from ill U  1«3 as a rula.      A 1 to ? rut io logging unit 
oan now coat in th« order of* US$300 000 o:r «ven mor«. 

Both maehine«(aní therefore the system) are very sensitive to terrain 
condition»,      Ine crawler le limited to slopes of 403t to 60% but the uppar 
limit should not ho considered a norm, and the adverse grado» muet he 
limited to som:» ì% to ?0# and only for short distances which do not ooour 
too frequently,      I hava seen Large orawlers working on steep elopes 
•kidding loga up skid trail-* in th« order of AOf, but production was low. 

Th« ekidder le normally only effective on slope« to 3ö# ~ 40^ with th« 
upper lirait b«ing considered only oocaeicnaliy«     This machin« which is 
Intended for fast haul in* is very aensitiv« to adverse grada« «ino« ih« loát 
tin» (or «tnall«r load,)  trying to skid cr winoh a turn up the adverse grada« 
defeat* th« purpose of the raaohin«  (high productivity through its »p««d)f 
thus broken terrain b«ooiï*s an important consideration for it» use. 
Similarly the advantage to be gain»d by fast «kidding oser long distances 
la lost  in advere« terrain and a   consequence  la that more hign-olas» truck 
roads will be required.     The Introduction of th» skidder to th« ground 
«kidding «votera did lower the amount of truok roewl required par area logged» 
Th««« machine limit« have been presented h«re to indioate th« «ff«ot of 
t«rrain on th« ground «kidding ey«t«m. 

Soil typa« and the el'feot of water or; th-m is equally &e serloue to 
•ffiotunt skidding.      flood, apparent 1¿ tirrn soil«, sometime« beoom« quagmire» 
wh«n wet.      In area« cf high précipitât ton a careful look must be taken at 
both t*«ee oriteria and their rosalbl« combinatici.     Extremely wet 
condition« oan «ith«r «low promotion per day or wan stop oparatlons or»r 
day« and period« of tin*.     Limiting the number of day« a maohin» work» 
(or machinée in cumbinatioh) raise« th« fixed charge« and raaohin« inventory 
carrying ooat«,  sometimes to the r>r»tnt of taking the operation unprofitable. 

A new «kidding machine hss recently com» an the market which may help 
overcome the detrimental offeota of water on »kid ways and improve the 
adverse «kidding capability of skidder« while retaining the advantage of 
•kldder apeed,  time «nhanotng th« ohanoes of uaing a ground «kidding system. 
The machine is now in use in some places In the tropios.     E«a«ntially, 
without going into gr»at detail, th» maohine ia a high speed tracked vehiol* 
capable of operating   in muddy conditions and on elopes to 3#.      It ha« an 
added advantage In that it exerts relatively low unit pressure on the ground 

Conventional ground akidding doe« bar« a lot of «oil and can lead to ««riou» 
erosion problem«, but careful layout and training of operator« can le osen 
this. 

The effect of the «ilviouitural pre»oription on this sy«t«m i« not a« 
•«riou« a« for the high lead oabl« rysttm «ino« th« maohin«« can raano«uvr« 
amongst th« «tending tree«.     However, th« us« of machines whioh are too 
oumberoom« along with  improper supervision, oan play havoc with th« 
r»«idual «tend.      These problème oan be overcome with oareful  planning and 
«uptirviaion. 
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Orawler/ekidder logging can be carried oat profitably often at low unit 
volumes, out the high valut of «any tropioal treee it a groat holp.    There 
art virgin foravia now being logged from whioh only 15 •* per hootart ara 
being harvested.     Som rich foretto of South Bait Asia y it Id ovtr 100 m3 
par haotara.     Generally th« minimum volunta which oan be logged or tht 
point at whioh on« takte another oareful look at all the other factors to 
eae if they will alleviate the possible high oost», ie in the order of 
30 «* per heotare. 

the elee of tree and/or log dictates whioh aiae of traotora/ekldders you 
tihould nhooee bu* not necessarily the «ysttm, for orawlers and skidd«rs 
oome in i¡mny siate. 

Ine ground skidding eyeten hat been in use around the world for a long tine 
and the use «if crawler tractor« is common in other fields, therefore the 
ohanees are quite foci that in moet countries there are expert orawltr 
tractor operator*.     They may, however, have to ohanfe their outlook and 
nethoda to effectively skid Ioga.     Skidder operator« will he more rare 
and require sptoial training even though they had previously operated 
crawlers. 

2&3     ß«al-a»«toioiqAiafrt —chanlcal  systems 

The heading for this «tot ion may appear to be wrong|   however it la intendi . 
to convey the idea that there are many pleoea of equipment other than 
highly special iced and costly unite whioh funotlon very well under opeoif ic 
oiroumstanoes.     These eyeteae have a distinct advantage in th«t the 
component« are not too aophietioated, nor are they usually too expenaivet 
plu« th« fact that they require more labour input whioh often sects a 
critical «colai need. 

formally thaat «y«t««s are not adequate to supply loga for large operationr* 
alno« their relatively low productivity make« the logistios problem 
enormous.     They can however often be an arm of a large operation, producir < 
in «pedal areas and at a low coat. 

Two system» which come to mind and are worth di«ousslng are the wlnoh lorry 
ayate.« of South Baet Asia end th«i farm tractor «round «kidding adaptation. 

The winoh lorry system has been in use for «onte 30 year« and performed very 
effectively In the eaeier terrain typ*«.     However, with the move to th» 
mountain« whioh was required a« the foreste raooded, the nyots. adapted 
and went along.     Originally a t rao tor was only used to build the crude 
roads, but in the steep and often rugged terrain the t rao tor beoana the 
prime mover, bringing th« log to the winoh lorry at the road.     The ratio 
of winch lorrie« to tractors ie in the range of from 3 to 7il»     The system 
le still in use in Malaysia and Indonesia.     It is beliovod that the 
Philippine version called the "Bataan Logger" ie still in ue« but to a 
limited extent. 

Terrain condition« are a limiting factor with normal winoh lorry roads 
being limited to 3056 gradee, but I have eeen them hauling down olopes of 
50>.     In one cave the logger uaed loge a« a drogue. 

Adverse gradee naturally also slow the lorry but sino« most winoh lorry 
roads are crude the normal «peed ie «low.     Adveres gradee of 35# have been 
measured. 

Boil and the effeot of water on it ie important, but the 6-vheel drive 
feature permite the opsration to «tart np soon after the raine «top. 
Production ie definitely a lot lowor during the mensoen raonth».    Th« faot 
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that the machines are operated on contract or through a contractual system 
and since they are relatively cheap, down time  IB not as important as for 
expensive machinery being operated by daily paid workers. 

The system can function on very low unit volumes, as low as 8 m^ per hectare, 
and has been particularly effective in relogging, as market trends for 
species change.      With a prebuilt rudimentary road network I have seen an 
operator logging an area (third time over) and bringing out less than 
5 m^ per hectare. 

The system is unsophisticated and drivers and crew soon learn to repair all 
but the engine cf the lorryj the tractor being as in any other system.      It 
is labour-intensive and production costs are usually lowor than the major 
systems.     AB old machines wear out and higher priced trucks are needed, 
the system may lose a bit of its low price advantage;    however,  it  is 
believed that ooBts of other equipment are accelerating at the same rate. 
The system works very well with medium uized to large logs and is used very 
effectively in some plantations of South Australia. 

Farm tractors adapted for skidding form another system which fills a need 
for low cost equipment and a high labour    input.      Manufacturers have made 
many accessories such ¿is winches and towers (to form a cable unit) to fit 
farm traotora and they have become quite common in the United Kingdom, and 
parts of Europe.      They are limited to small trees and do very well in 
logging plantations on moderate slopes, to say 30 peruent.      Essentially, 
the same limitations apply for these as for the winch lorry. 

2,14     Manual/animal labour operations 

This section does not readily fit into the them« of this Seminar.    However, 
it must be mentioned because it could be one of the choices available to 
you, and it may remüid you that you don't always have to buy motor driven 
equipment to move logo from the stump to the carrier or dump. 

An excellent example of this is the Kuda-Kuda system of Borneo, where it 
is used to harvest the freshwater awamp forests. Until recently even 
the tree waa felled by hand saws and axeB.      The sole concession to power, 
other than human,  is a miniature railroad with skeleton cars pulled by a 
small, used mine diesel locomotive. 

Many push/pull,  slide/roll logging operations still exist and produce logs 
cheaper than we normally do with our high geared maohinery.      Manufacturer« 
make sleds,  chutes and pans pulled by radio controlled winohes and the like, 
over and above AXOB, wedges,  levers and jacks. 

Animal pulling power has only recently left some of the temperate areas and 
today Malawi is in the process of training oxen for log skidding.     Elephant» 
are still used very extensively in Asia.      The manual systems are not dead 
yet, and you may yet find areas where they fit the bill.      The big problem 
is that as people get more sophinticated they want change, and everyone 
likes to do work which is less physically demanding.      The logistics of 
supplying a large industrial complex can be an enormous headache using 
these systems. 

Now that we have reviewed the basic, but not all extraction systems, you 
ar« probably as unsur« about what system to UBO as you were at the start. You 
really shouldn't be, because the basic limiting criteria have been pointed out. 
With a knowledge of your forest and its environs you should at least be able to 
asses« the most probably suitable system to use. Individual pieces of equipment 
within a system is essentially only a matter of numbers, sizes and configuration« 
and thus will be covered in a general way later on. 
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«vt.«.0^11*1?* *hl?ï ßhcttld Dî evidí,Bt from tht ab°•  ta that ground «ad oablt 

ftZTiLL^ Jï? OCTd"**»-     Strafora on, cannot aay „hioh i. ito toit, 
tony lontra undar actual cperaiing «onditiono *oun detarmina whioh la tha baat 
Ed ÎLîM'H ^ 0flnÏÏ««f » ** th^ "«y * *i«wd to thair aarliar training, 
ïiEE   Í   y î     'S*1«"1* 0i*0li*-*«">«" or phygioal ontaria of thair 

îîSîtîSif ~ ^ricw.,, i« »* CTrort „y t0 f   ld th3 ri<*t ^ for your 

mllTt d cl-¿C*- liMA Yil0U Crn * Ua6d wiih «* of th» .¿traction ayat... 
hSTîî 5 ï Í f' Hewviir, w met ohoeaa tha appropriata one. Sort inai wa hará no er.oio* tat or.*, œd itu use is oV-iouo. w 

arai   b^SV*^1** t^ Wffyo to ao• lo^ oVlp lTOß «loiaiioaa, and tha.a 
SSad^ai^ "y * ' md 5 W't<!r# n8 Wc ori*^^ «oi»* for axtraotion mathoda airo rpply to tiwîriwrt, but aa ia evident, aooasaibillty rnd availabilitr 
of infraBtr,eturo end «rtortnya bacon« a koy iaau« ta tîÏÏÏportï        avaiUMlliy 

th.«. «S* thi^4
tTfi0° tofo^ ffolnff in to log n area which ia very romota.    If 

Uatan£T¿¿ rÄllr; Cr Fí¿"** Pocd§ <or * »H«**) »«hin acconto £Jf¿¿ • 
ZÌ*   2   rîlthf for,,c   tbcn th3 c:rtra Oot* of oonotruotion of a InSyMoiii 

in Bra.il   nf'^I^K inB*•°* ^ «« tair^ haulad fren 3 000 to   4 00O km 
ÜJTiil   -?     Î   y °M Cf OTli»ot* 8î*°i" «d at -back haul »toa.      Hood hungry intrico Ln prta of Asia hrul lo*! frcm 160 to 500 km. 

«Mjotbl« .oro.*.;- ftiv, ftx-ovt o•pl,to> ai„,WW5d fro.   ih. vjtalto of 

Í^•i?r\    "     - -'•-•-•"> ï0 "Ui »ilei to i-t.r »nd flo-it.S to mill.. 
«rSMr?Ti0

til?r,x:-IJ !a ?•=*»»«« 1= '-h, nor» for « ^Z'U« 
ir»S!î      n    ?*  . ? *>''" CT,,r t«,sn»I»rt 1. FIX, tho Ion «ni flrit bT 
¡Site M r•«|S V " " th" í""-»^ "T>lr.d to't.U »h* SEr'SÎJ 
SÄSiiui'-Ä^^t: «TíAS!' °f *—ta - ^111 -"*-" 

railroed hrvlr• nrji h? j0ot c?fcotitra. ' 

«flaaaaiaiü p;iw,.,?1*h 90nt '«"»•*•, «•« aaid aarll.r, io that they ara no longar 
ÎTÎÏ Í aî-îï. «Sîtr7\    P».fo«f th, loI8 nraat Í. truokad and onoa ïoadT 
f«!t *;^Ì    ^       Ì°^00:C Ä t0 ft ^bUo Potd «*"* dollvo*" di«o+'ly fror, tha 
íríS «aìa^Ì     7n    (•o-c^ll.i. door-to,door delivery)  provide tuî dïSan« 
Îï ïol•       5\v*       BW;"ÎK1* ifl Poiitiv., loff^d tod«y and at th« mill îodîy 
ZiïXFSL , G m K"xthe? nod9 ,Jirolva" 93ctï* handling and d«laya anHh. •anagor often loroa icm oontrol ovsr hiu lc^ for pariode of ttea. 

Of th* tfcrro nodon, ee^Jiall^ fer long öiatnnoo movemant, it oan ba aaid 
that tha oorrt par vjiit ^ locf rma in tho ratio of approsimatoly 1 t 1.5 to 
2.51    3.5 +'0 5»  fer »rr.trr, rail eund truok roap«3tivfly, nattOTilly with graat 
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variation« for «ffioienoy and ratio of fi»d tima (loading, unloading, terminal 
oostsj, tc hauling tin» which it ««««ntially a funotion of dead tin» to haul tima, 
-lut Liad faotor« aff«ot«d by regulation« and road oondition«, atowsg« and 
•arvioa.     Hauling ooata ara sometimes higher on inefficient railway» than by 
truok.     Road, «pur and loading faotlitj ooat« ar« ex*ra in all oaees* 

!*»• various factor» which affaot ooata ai-a tima, diatanoa, terrain and 
waight (volume).     On« oan readily rae the interplay h-Hwaan thaw item«.     For 
Ínstanos, a road with poor alignment and a IPW carry in« oapaolty due to diffiovlt 
terrain oonditiona and laok of surfacing material will retira low apeada (time) 
and laaa will b* carried j>«r trip (weight/volume). 

Similarly, on a winding aarpantina river, barge» will travel alowar and 
ooata will be higher than on a atraight river. 

However, thee« factors need not affaot »aoh transport node to the same 
degree provided one knowa the relationships of eaoh.     For inatanoa on a twisting 
riïiïT T

A
iv*r*m "***• Jbl« to inoraae« the load alee, partially lowering the 

Inereaeed unit ooata due to time. 

If one ware to calculate the unit ooat par m3 of tranaport for the threa ' 
moda, ovar varying diatanoas he would be able to plot a graph of theae whioh 
would look »omewhat aimilar to the one shown in Figure I.     One muat ramember 
that there oan be graat variationa. 

Truok hauling is very aenaitiva to »oils and water, and thu» to the 
availability of surfaoiiìg material in order to allow for all-weather haulam. 
The truok ia muoh mora versatile than rail in difficult terrain oonditiona! 
Thu» to hauling costs the ooat of forest roada and their maintenance must be 
»aaaa.      m most oaeea, however, roada are neoeaaary for a first move. 

«..•     ITÌ" 0om Í 'Wnjf "l*!s Md °onfi«ttrations.      The system is so prevalent 
that many firma manufacture trüoka and trailara ¿uat for logging.     Theae are 
fanamluor In the heavy duty range and ooat of one unit oan run to USI100 000. 
Truck« in the medium and light duty range are usually assembly line units with 
parhapa »orna apeolal feature» suoh as beefed-up frames, heavier suspension» and 

•„. ^VT^Ì l°!k T* b* ***** Ät tht m,iU to u V^àkmma for trucking, 
ÜÜJÍ ! í!d truokiJ1* *• neoeaaary and/or deeirable.      Tbe «is« of thV 
operation« and th» operational periods and ahifta ara basic to any oaloulationi 

ì^lTL 21 Tí1*' ff?otid by tht grt,n *?iÄhtof l0«•• (and bArk)' *»A l0*d 
«w<      ^o     roada (and on soma private) are equally important in the final 
üíí¡iÍfln\-.!0-* ï?0k*' wlthout lo*d. »i«h aa muoh as permissible gros» 
vanioi« weights on the lower »tandard roada, whioh are often found out near 
roraet areaa.     Soma manufacturara use light weight materials to increase the 
¡üiiüÜT w,?1 !TÎ,1* ?*U* 0f tr*iU•> «• » *"° P»»P«. oan increase the payload, but a oareful look must be taken before thi» ia adopted. 

t*»t~J*tl dPlVlac S£Mliîy of th* ortw wfU ofUn *»*m **• Moeeaorie» 
iîïîr^îÎ ! P0"tr ,hift' •Bd pow*r •*••**»••) •»* •!•• »ino» hug» trucks ara 
difficult to manoeuvra for soma inexperienced personnel.     Similarly, low forest 
road standards may indicate th« need for front-wheel drive and load limita are 
usually higher for mor« axle a. 

The loading and unloading- méthode oan also be oritioal.     A amali operation 
oannot always afford to   employ or buy a fast msohaiiioal loader, thsrefor« 
loading oan tain up to 4 or 5 houra.     It is rather pointleas or oostly to have 
a hug« «xpenaiv« truck «tändln«- around waiting- to b« load«d.     Another «Ampia 
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is the use of a pole trailer which  is normally loadad for the return trip, which 
oannot be loaded or unloaded for lack of a sufficiently strong loader.      In manv 
parte of the developing world Ioga are loaded manually or semi-manually,  or at 
least without the benefit of separate  special loadera.      Many ¡systems are  in use, 
but the truck should be bought in fit   into the system. 

Truck hauling ia  often the highest coot phase  of logging.    Thus it seems 
only natural that special attention  is taken in the selection of trucks and their 
configuration.      One  should remember that expertise   XE available,  not only for the 
initial  select i •  ,  but  also for the effettive operation of Mauling.      Some oompanies 
employ full-time  trcnfuiort  ;;apcrt inten^r-nts ,      A.   •:;* -J. ".' lar'Li•:v -rr.t  trick 
manufacturers will provide the expertise to supply  the truck to do your  job, but 
remember you must know \our basic requirements and have  the basic data at hand. 

You must know the terrain to determine the typ«  of road you will build; 
sharp curvee and steep gradea will require certain specific equipment including 
trailers.     The size of log required by industry and  the oize of your trees will 
perhaps require special  features capable of handling say,  long logs, and here the 
site of truck and the extraction equipment muet be well matched iDr the best 
overall performance. 

Highway hauls require that you know all the regulations, not only those 
pertaining to speed and gross weightß but aleo as to sise,   such ao overall length, 
width and height.      Quite often you will find antiquated rules which no longer fit 
the situation.      By presenting a well  outlined and calculated case you may be able 
to assist the authorities in updating their regulations OT get special hauling 
permits that will save you money. 

Above a oertain distance hauling by rail  is usually cheaper than truck hauling» 
however  in many cases  the rail haul  involves a truck haul at both ends,  therefore 
a careful look must bo  taken into these added costs which must  include rehandling. 

In some countries rail hauling on public systems  is not as efficient as truck 
hauling, and private railroads into the forest area are usually not on because of 
the difficult terrain found in most remaining forests.      Because of this it  is 
doubtful that anyone still extracts directly to a railroad, an exception being the 
m ini-railways of the  swamp forests of S.E. Asia, which are the  only ground haul 
methods suitable and which usually only haul 3hort distances to the nearest river. 

With the now  Increased and continually   i.ncrea.«r.-;.;;  -rice  of fuel  it   m 
possible that more companies will look into the possibility of putting in rail for 
their long hauls.      Similarly, remote areas far in the hinterlands will probably 
best be served by rail which  is put   in for another purpose,  say for mining.      In 
all publio rail hauls the logger is at the mercy of the railroad and generally 
railroaders have not given much time or effort to help solve the loggers'  transport 
problems*     Railroaders often claim the logger is inconsistent.      Perhaps it is the 
loggers own fault for his inconsistency, or perhaps he  is inconsistent as a rusult 
of the government's forest licenoing policy. 

Ine rate structure on public railroads is usually very complex.      Railways 
play a prominent part   in the overall economic policy of some oountrieB and often 
these policies are reflected in the rateB for certain goods or commodities.    Of 
course,  the same can apply to internal water transport, and to some extent trucking 
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on public roade. where ratee ar« applied to Meet a epeotfic naad or encourage/ 
dieoourage c©rt.»'n act ¡vit. ¡a», often an a market regulatory tool,     Before 
investing in equipmant, * logger who mus»  raly on rail for MB long haul,  should 
ensure that he has a long tarm agreement with prooedurea laid down on how to 
handle any vat« altérât i one, 

Rail transport  raqulran »ary np<»oial »spart la* if on« íB to operata a private 
road.      Or. pu^Uc roods tha numbers o-n readily ba obtained but during preliminary 
diacuaaiona O.S-J must ask all tha quDa^cns,      failway people tand to assuma that 
you know aa much aa ihay do.     Some unman timed it «ma oan ba costly and ara tha 
public railwayß willing to put into a-srvioe spadai oara (wagons) which will handle 
loga moot effectively?     Of tan, they «fill not.      On* «fc»lM:«i p--.r «an ooat  in the 
order of US$20 000 and thay «it idla for a good part of tha time  in addition to 
which you mt\y bava to  pay dead heading ohnrg«*. 

Public railway« (aa public roftds) have «at load Umita wb*oh muât ba 
carefully lookad into whan calculating.      Orean weights and hark can make a haul 
expansive, especially if tha wrong care ar« used and load configuration (pyramid) 
ia regulated. 

Until reoently at leaat, road  tranaport haa out into the railway business ao 
badly (other commodttlea) that many ware unprofitable.      Bowavar, where rail aarvioe 
la available a careful look Hhould ba takan into it* uaat  eepeoially for long hauls. 
Similarly, if a iogg*r must build privata roade over great diatanoe» servad by a 
railroad, tha rail haul will win out unless aervtoe is too unreliable. 

i- 4. ±J**
UT

 
tranBPork hM •l*ay» b««n the most «oonomloal method of moving loga, 

but tha water system  in not always available in the forest and trucking must ba 
raaorted to. 

Ooean tranaport  ia a specialised businete and Implies moving loga out for 
manufacture In Knottier country, therefore It will not be oovered here}    however, one 
•hould mention that Indonesia, tha Philippines and Brae il,  for instance, have vaet 
distances which can ba covered Mithin their territorial watera.      A look into theee 
would be the auhjact  of a complete tranaport study. 

Traditional water transport normally entalla floating the log« In controlled 
groupa on riw   3 without use of equipi, .nt or towing log    afta and/or bundle» and 
barges with tv^a. 

The former ia gradually dixaprearlng along with the river driveB of tha 
northern ooniferoua fcrists.      fiaftirig and barging are still quite common though 
moatly reatrleted to countries well andowed with rivero and/or a -.en.      In Indoneeia 
vaat amounts of log» move down the rtvero to tidewater ooaan ahipping pointa or 
mille.      Similarly,  moot !.oga in Amasonian Bra»il move on the Amaeon or ita 
tributaries. 

Por obvious reasons a logger muat know the green watghta of hi« timbara and 
the oondltione of hie rtvarB or tha aaa.      Remote foreat area« oan appear aooasaible 
until one observes the river flow« during the often prolonged dry aeaaon.      Fast 
river riowa oan preolude towing upetream or raise coate eonalderably. 

Tuga used for towing «r pushing muat bo especially daaigned for a partioular 
üEÍS ^ Although 0M «"* "**»* ol<* *<**" -t^ing log rafts and barga a in many 
oountrlee, thay ara not often tha most effioient. The main advantage is that they 
are already owned or that tha owner who has a lot of tima will oharter out at low ra*s. 



~ IB- 

Tugs used for moving logs oome in all eia««, and power sources range fro» 
lc69 than 100 hp to big barge puller/pushers of over 1 500 hp, depending on the 
application.    Costs oan run over US$ 1 million«    Initial ospitai outlay for a 
bar«:e/tug system oan run into a sizeable amount, for instance the oost of a tug 
(towing/pushing) and two 2 000 ton oapacity barges oan run one into on expenditure 
of U3S 1.5 million, Jspending on the countrr of construction.    When looking into log 
barging a oareful look must be taken at the stowage faotor.    k between-decke or 
welled barge will not usually handle as many logs in volume as say a flat decked 
deck-loaded soow, and loading is simpler on an open deck. 

Thus, it oan be seen that it is important to have a tug   with the correct 
features, one of which is the power source and the correct barge.    Regardless of 
then high figures quoted, if you have a floatable/navigable river it is essential 
that you investigata its use.    But while you are investigating, be sure to check 
on boat crew staffing and manning regulations.    The rules sometimes force, an 
operator into core oapital (and operating) outlay than he envisaged and thus higher 
ooots. For coastal or deep sea shipping, a person is forced to use water but 
eoaetitsea he oan negotiate or force lower rates« 

In areas with good rivers and ooastal waters along with a forest which 
supplies floater-type logs, simple rafting système are most often the answer. 
The surest and fastest method is to tow the flat or bundled rafts of logs,and 
again,speoially designed tow boats are the most efficient. 

Forest roads form an important part of the truok transport system, and in 
general it oan be said that the factors which affect cost of extraction by crawler 
will have a similar effect on road subgrade construction equipment, where crawlers 
predominate.   A tendency whioh has oome in of late is the use of power shovels 
and taok hoes for subgrade construction in some temperate oountri.es.   This method 
oould well be the answer in some problematic soils in the tropios and could also 
help to alleviate environmental problems associated with or caused by the orawler 
method of construction. 

Surfacing and grading equipment arc basically standard.    However, the sise 
of gravel truoko mar cause a minor seleotion problem in order to balance out the 
loading.    If gravel ,0 only applied lightly -md over a short i<;riod of time, the 
trucks might stand idle unless they can be turned to o ¡.nor use.    In suoh 
circus3tanoes an operator might be better to hire (or contract) his trucks and loader for 
the raquisite period,  if he oan. 

Road construction is a special i ted task requiring a lot of supervision so 
c;u;h so that moot large, well run oompanies employ a road foreman. 

3. ANCILLARY PROIXJCTIOH IHJRCTIONS 

Although these items have been listed as being subordinate in this paper 
they are by no means insignificant, and if not properly carried out oan disrupt 
an operation to the point where production is lowered drastically or oosts are 
raised unnecessarily. 

The salts basic oriteria affects these functions as for the major phases.    We 
can discuss these in the order in whioh they normally take plaoe in an operation. 

Ï 



3.1    Fall ime and croflBouttiag 

Today noBt of tho world's industrial timber is filled by meane of chain 
(power) saws.   These are siaple (relatively low-cost) little «achines ihich 
ara   aaaily eervioed by the operator or owner.    However, they are a high production 
•achine and have  increased a worker« output many times over the «anual axe/saw 
»athods. 

Beoauoû they are fast they can also cause a worker to perfora his task in an 
unsafe manner.    In addition to picking the correct eav, (horsepower, blade length 
and safety features) feller» should be given oareful training on their use and 
proper felling techniques. 

In addition to safety, the manner in which the trees are felled can moke 
the extraction easier, thus lowering extraction oyole time, thus the importance 
of training.   Similarly, it doesn't take many broken trees of a valuable speoies 
before you vish your fellers were trained. 

Hand felling and sawing is still used in some countries, especially for 
fuelwood and small tree felling.    Axes are wasteful and this beoomes a serious 
matter in wood def icit areas. 

Productivity in felling is also affected by terrain and weather.   The sise 
of the tree may cause a feller to work longer on one tree but if the height is 
good he will make up in volume. 

One oould sot begin to name all the brands of ohainsaws on the market, but 
•office it to say that the market is big and competition amongst manufacturers 
enmures that they put out e. good product and most have a large research and 
development staff to enuure that they put out better products in the future. 

Associated with felling are the supposedly still more minor items such as 
clothing (helmeta), hand tools, files and repair toole and jacks to name a few. 
These may seem oinor but they are essential. 

°)   M   ***« 
Debarking is still done manually in the forest jn most developing countries 

where logs are generally barked before entering the mill or where logs are 
exported.   A logger must decide whether to do this in 'he field, manually, or let 
the miller do it either manually or mechanically at the mill.    The logger's mein 
oonoern is labour availability and whether or not the weight of the bark will 
affect the load else which ho can haul and of course he must be reimbursed for 
him work.   Tools are Bimple and readily available. 

c)   loading 

Loading normally entails the loading cf logs at a forest landing on to a 
trucie but oan also be required for rail and barge hauls and can be carried out 
at the stump for pulpwood.   Rail and barge loading does not normally have the 

urgenoy to mesh in with other functions such as extraction and hauling, since 
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th«80 -ivo transport uociea are norw.lijr fe<l fron « stockpile as and when the wagons 
and bargee are ready* When, however, barg*« and wagons are available, the loading 
process «uat be fast and efficient» 

In truok hauling the aost difficult piece of équipaient to fit into the 
overall nohow is     nally the loader,    Thi   la especially eo ..n mall operations 
where quito often -lie log* art* big, but « ulg piaoe ol equipment needed to 
load big logo on trucks is over-productive and thus novio be under-utilised. Many email 
operators do without, and devise «akeshift system or us« self-loading trucks, 
all of whioh ere umifvlly slow coapared to «eohanlsed loaders, and tie up the truok 
for lon¿ perioda, thus high priced powerful truck» also becca» redundant. 
Sicilwly, unàtr«pr©ductive loaders bold tip trucks thus raising hauling costs. 

ibstly, all loaders are now Mobile.   Soon loading in oable operations is 
still practised b*t Its use m declining.   Basically «obli« loaders can be said 
to be front-eni loader*, »cunted on wheels (rubber) or tracks, heel boca hydraulic 
lo«/lero aleo ou wheals or tracks and tbe hydraulic knuckle bee» grapples used 
for loading cailler trees or log» and pulpwood which ca« be Mounted on anything 
fro« th« hauling truok to a far« tractor» 

All loader? ooae in varying degrees of sophistication and tbe large-log loaders 
are oostly.   Big heel boo« bydreulio loaders ran into the US|300 000 figure, so one 
oan sos that they oust be productive, and to be productive they «uat be where tbe 
log« are nnd usually to be where the logs are they omet b« «obile. 

The dec iß ion as to sise of loader depends on the sise of logs, whioh has been 
decided in the extraction and/or transport phase or by «ill r ^atramente.   The 
dcoislon as to whether to use wheel or traok mounted «achines depends! on how «oblia 
it «unt be, whioh is essentially the distance to be travelled between loading points 
and the soil and water condition«.   Vor eoa« speoiel loaders the adaptation to rubber 
wheeled «cunt oan raise the ocst oonslderably, even in the order of 4G"X over and 
above the cost of a traok «ounted «odel.   ïront-end loaders mounted on rubber 
cannot clweya function on wet, soft landings - they soon clip and slide and bog down. 
Traok Rounted sachlnas «ove slower and their weight is better distributed, thus they do 
not churn up the 1    ding so auoh and are n     so vulnerable ti soil and rain conditions. 

Tint*, for 0 erta in soil oonditions a traok «ounted (rubber if the road 
Burfaoe    is wide enough) heel boo« loader,loading fro« logs piled (windrowed) beside 
the road is sorctlaM the best oolution.   This of oourse entails being able to plaoe 
tbe ejctr&oted log» in windrows.    Clear felled forests being logged with a portable 
skyline eyatca lends itself very well to this loading unit.    Ground skidding in a 
selection eyctuu could also use this aethod and thus prevent the clearing of large 
areevs for landings with resultant extreae disturbance and oo«paotion of the soil. 

On sons big operations where loading tlaw is a significant part of a truok*• 
total available time, soae operators preload trailers and thus the truok (tractor) 
whioh Is the expensive part of the unit Is acre or leas acving continuously.   The 
preloading of oourse aust be foreseen to be much faster than nomavi loading in order 
to cake the extra invsstaent pay off.    Preloading also requires «ore space and 
better landings than those required for direct loading. 
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Rail «nd barge 1-mding uaually ravira «paoial load In* points and dapanding 
cm tha faciliti«« provided, tha loading aquipmant or ntthod 1» Oüoaan. A kay faotor 
!• to be able to Manoeuvra th« log« eo that th«y tak» th« laaat apnea in tht bar«* or 
wagon. Bom railway oompaniaa oharga lay tha wag«* with weight Unita, and naturally 
aooording to diatitno«, thua a logger must enaure that he load« tha aaxianun allowable. 
The MUM principi« Appli«« to barg««« 

Büoaui« loading la euoh a or it inai function to aeleot equlpaant for, «par« 
oapaoity in marginal «ituation« «hoold be allowed for.     »He oottld «ntail th« oo«t 
of «nothar maohin« «tending idi« for poaaibly meet of th« time.     On« eolation i« to 
try to ord«r lo« unloading and gravel loading «cfulpmant wh*ti can hm brought into play 
a« required« 

As for loading, th« obj«ot i« to g«t the tnwk back on th« road aa fa«t ar 
po»«tbl«.      Oft«r. th* mill tak«« OV»T» thih function and th« logger lo««s oontrol of 
hi« truok, whioh,  If th« mill «mpioy««» ar« not oon»oi«nt i ;me, oan b« ooatly« 

Loga ai** iraloa&ed >,y ft myriad of method» «nd «yéteme, and a logger ha« to find 
the ohoapast 010 «hcd »ihich will alio enaure that his truok i« not h«ld up unduly* 
Eeeenttaliy th« «am* m«ohanioal methods a« loading ara availabl« but th« front and 
rubbir mounted load«r appear« to b« th« favourit«.      On« nu«t r«mamb«r that log yard« 
ar« eurfaood and/or compacted and «oil condition« do not aff«ot thie opération a« i« 
th« o««« for loading in th« foraet. 

An integrated oparation oan buy unloading ecnilpment whioh will unload truck«, 
•ort th« los« tor «ii« and *p*ol«s, «tookpil« them and f««d th« mill.     Thu* the oo«t 
of th« machine to th« losing op«rttion can o« minimal«     Big yard naohin«», which oan 
oft«n lift a whol« load ar« oo«tly «nd one oapabl« of lifting 20 ton« ootta in th* ord«r 
of U3I225 000. 

Loggars dal iterine io water oan »mpioy "A" frani« unloadere whioh ara cheap and 
•ffioi«nt,  provided th« truok ia suited, but «inkere. whioh ar« oomraoii in tropical 
foresto, may prevent thl?.     Bon« operator« ua« "A" fram«« or parbuckle their log« on to 
tha ground, g«t tha truck back on th« road and nor« tht depoaitad logt with a «iralltr 
front-end loador« 

3« 3    ft^rhffr4 *<&* JPÜÜ*n * 

lt\ln reading oovaro »il th* non-pretta a ing itane, although lieted with th» 
production fvnetionfl, unì  Is. ao important that it ita« b««n   bieldad h»r«.      îh« numbfu'd 
and placen of thie equipman-'. ar« larga and their prioen ar* uaually ralatively amali«»* 
than pr<v4uatlcn  U«irc|    how«v*r, n<> operation oan function without «-»mo or all of tham. 
Ttoey fon" a car*  oi any »yaiow» 

For in'-tanc«, an operation oavmot b» ruparvieart prjjxrrly without a «uperviaor and 
ha mua* have -»ranaport«      S.^iJarl.^  im* er"«**; mutt g*t to «nrl "ryrr th« ,)eb«      Tha 
Mtata of   h"» reíd« »fid the .lob to le den« ¡Untata *hc* typa of track ticprüed.      An 
example of thin is f cur-wheel drivs v«rKUH íw>*h#«l  drive» 

On 30attarad opareiions u>t*. Itr^s tvuok hau..a a vài j diipatoh »yatem otm pay for 
it«*if in no tira«     A r.cbil« wnrk«>>ov wiH m duo« wwiohiii« down ti/wr w «jiiy operatior. 

\'a )movf tha'. rs wuat «na\>r^ tVu 4tpupnant auppUara provid« poof, n^iinttnanc« an-'. 
«p^ra prrts a«r-/ic«.      Similarly tra wu**t hav<» n good  »-«pair '.lapot.«      flh:>p tn^ipttmv.t  4. • 
r, my.st •»jH'* e*n cm into ^ oor^idarabl* <su» '*h«n you add up th* '?o«t; of all tha bits ar.d 
pite «ti.      W« rraat alao atoo'.: th« «¡»aantiaï, moat if ten n«od«d. apni'? -parte« 
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And ninoe we wart  coot  control  on mr operation,   and each  niece  of equipment and 
,ts major componente (tyree.  wire  rope),  we need an office and   the cannent te «o with 
• t,   like power (plant),   telephone,  and  office equipment.       Housi** ar.d otner euch 
m fra in rue ture can add UP to a lot  of money. 

Ao vou look around the Fair,  I  am aure you will aee manv  i tema which are a muat 
on * well 'run losing operati or..      Again your particular conditions muut be oxammed 

before you choose. 

A . INDIVIDUAL CONSIDERATIONS 

Once a ohoice has been made as to which svstem to use the equipment chec-. has 
almost beer made.      The  only problem confronting the operator now is which  i:,d ,v,<iu.nl 
machine f<ts hin particular terrain,  weather ar.d forest corditv-ns.      Tr:  other  words 
if »-e han chosen a orawler/skidder combination he must determine the  ru^c of -ne to 
the'other and the ni«e  or uullin* power of each.      The  f-evi oun section h*.s covered 
much  of what  could be  Bald here but as »aid earl er one cannot divorce  one part  from 
another  in a good onesti or and  it   is  ju^ at, difficult her«  in a short  oaper. 

Skidder- r*r-era*l/  •"»   ¡r  three  lues w.thm narrow limito and crawler tractors, 
mutable  for  logr'mg,   in about five.       The  «eLection  of  individuale entails a productivity 
vnlveir haced  on dvavb ¡r pull and relevant  «peed of each machine as given by the 
manufacturers,  and the  load vou expect  t-, pull.       It will be obvious in oo«e cacee that 
certain machinée are not  auitahle,   for  instance a 75 hp tractor would not be much us« 
m low-inn- the large tropical  trees whereac a 300 hp tractor would be  out of piace  ma 
pulpwnod Bt^d.      A careful   look must be  Laken however,  when tract ore are   in ornear   she 
same ran«e.      In tropical  areata some  logger« maintain that a MO ho tractor will do the 
job while another claims he needs a 180  to POO hp machine.      Different  soil and terrain 
condition«, pluo the len^xh of log,   plus  the  philosophy of logging,  »ugh  speed  or low 
Bpeed, are generally the critical factors!. 

In  the case of cablo  rjyster•  the anal;/Mì a  IH ha^d  on cyclo  tire  or tum  Urne, 
related to nroduotivitv   the  «atre a.  for ground  nkidding methods.       In cabl«  xogging, 
non-productive Urne such .is changing roads and  netting .is a rcijar pr-ducivi .y (non) 
factor which rmiBt of ccrse be  included  in  oroduct iv i tv/un J t cort  ^cu.aHnrs, 

In vour operatic,  hoover,   you will   he   m  on« format,   therefore   •• .y -v.n   •»••** 
direct  com'narisons between machine, m-uiufacturod V,- the   r-a« oomwiv,   ,:„<*  th-   , ore». 
oondit.on   muut« will     e  the  .am,-.       F^!uct ¡v • V-   • e nei  enough  -   M,^   •u   -,   meryed  „.h 
mich ine  operating co»t   to .jive. r, ,iP,t. cor*.       W"-n -..t ira-.t,^,   tne  lowern  *n:t   coot 
•vichine  should be  the  wnner,  but   if we  ov-.vork  the  orna,1er rnchm^   ., civ dovr«   -, 
<wht  ho higher than we  pu',   into the er,ti,TaU-a ov  it m:«ht wear »ir.  .aater ,'w; w<> a 
for,  therefore,  marinai un H   coet different «r>r,  ne malead-m> at     .nee, 

Coman nor, of two m^hisu-f.  of the  ::ame apr-oximste  fciz« and  r->wer brinda 
i if feront   input   ¡no,   a calculate,  «reluh-ütv»,   ^   i-hi n ^nerally can   •„..,   o«  fund 
out by eipt-r!ero^; arid   coirm-: flop, with  other  operatori-.. 

r ^..-   >, n'(.fon+   -«i •."••! M-i«r d«T i^n^d   to do  She  name   ]ob   ir? HI.T- a t ^m pari pon P oí   tw" ui .f \ "renx  TU- MU-L  H...I,... U-J   » •      ., 
problem when we'^ave nr-  .,p,ratmp m*r iei-.ee nrh>,d ua.       We ca..  onl,   ta*e the   wore or 
advice  of  the dealer  -r ve  can try   t- t*arch  out   «i-oar.), and  ¡rtudv  tvx^r-, 

LOW'.' 
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(»»peeiaily on new unit«), but gitine »round and talking to other operator« and 
owner« ia one of the better «athod*.    If &n operator continuo to ua« a oartain type 
of aacaino «nd la »tin in buainee« he mat be «at taf led with hi« equipment. 
A word of oaution, aoa<? people buy oa price alona bcoauae of thair particular 
financial clreuastanoe« and do net alway« buy the aont euitanle équipaient. 
Similarly operating philosophy may be différant than your« i.e. high apaed-low epeed, 
longer write off period» and th« Ilk«, 

A aiailar proo««« oaa be carried out to determine the ratio o? nkiddera to 
orew.era, onoe the baalo «ice »einotion haa been »ad©,    i<v>r thia »yate* it oan b« 
mid tbat crawlera are «lower thnr «kiddtra, i'-.*rafer* the crawler ahould log 
the oloaer area«', mid th« uitídda*e th« furthaat.    Productivity oaloulatione oan 
giva you the diatene*; *t wM.oh tí.© productivity of eaoh aaohine la apprcxiaately 
equal» 

When it oo*ee to aite and configuration of truoka and extraction equipment, 
! "Ü* Cf ltl¥fth   ,f lo* b»«'*«»« very important in the aal art Ion prooea«, over 

and above terrain arai road oonditioua and other reetriction«,   for inatanoe a 
peeler log U Maually of «uoh higher value than * aawiog and uaually rarer in 
the rore»t.   Loga for plywood, and for eewtng for that »mtter, require to be out 
Î?-!/**?1*10 1«a**V1"th *rl«i to »«•* »til apacifioa+iona.    We know that it i« 
difficult to tsain the faller/booker to buck (oro««out) hi« loga to the oorrect 
length and »till gat the ¡noat value out of a hi*h quality tree.    3on«tlise» th« 
lie of the tree prevent« bucking for uualtty.    In order to overooae thia, eon« 
operatore extract tree length and «van hau* tree length tu the «ill, ao that the 
tree oan be oro*«cut under viay olo«e «uperriaion.    You oan see what effeot thia 
raotor haa on your ohoioe of o.t*e and configuration.    Perbap« you need the 300 hp 
traotor and perhapa you need a pole type tracer truck with extendible reach (pole), 

Hothing beat« actual productivity tua ooat figure».   Baoh and every new 
operator ahould, iT 'de oparat ion i* lar?* enough, hir* both & oo»t aooountajit 
»nd a »eohanioai miperlatandaiii.    Thaae -'.wo onerala «et up a ooat accounting »y»t*m. 
ooaplete wich Individual amchlnt! ooatiiut,,    Th* foraaen ahovld be trained to 
undaretand p/ia*. ooat.« w\ fee abj*  „« »¿noolnt what ia ramina; aoatà.    With a 
aet up moh a« this you suould b« *ol<> to coaa up «iti* a batte* piotur« before 
your eld. etjuljaient wear« c<ut, and before H  te íia« to rar-laoe it, poaaibly with 
•oaiathing aloe.    A probi»..« in many ©*»»8 la th« abi]itv 4o keep the H.«r «tan, toe- 
often the loaeütiv* i» not there an*?, they leave for other work,    Salaria« ft*» 
» key p»rt rf sn,\  «oonomlc rachiae oat cuiatlor, »'nd if A mir ir doing V:i.; job 
and worth its  pay h ta,    îïiarliarly, younger »*r> ahou^ b« iti t.h* trainttar pi pai in« 
to that thn arterprtao na« ».or.tUuít; t 

Jitailar a« ¡letale« oan ha «ai!« Ter :h* othe>  «y*i«aö,    rivdwtivitv wid 
operating ».o*.t. * 

^wi tn^Án«  Hie   |on ^ou a*-- * ;^r yr,i nxk y»ua waj- tft?ou«>< saov. anohina, 
lou find yot a-e-i r io+ £-i  ,is^ai  tf  tta>:tt A few ** (M-.^ ,•,<,•. nartionadi f»»al. 
iuaraoanta. -iy,*-*,  »-¿«r- r«---« (the =wiou>it  lo 1-J used of e*o» anc   l,h> ooat), 
laboar i«*,«« ,itid frinir*« l,nnefitor dop.veuiation period«,  tneumne«. :UiJ.«r*n, 
reaaie vn>j*¡ >it-«¿l on r*r.-il >«. 



A new venture In * developing country should not try untested, undeveloped 
ayates» or equipment unless it has no other oho io«.   And it should alto be pointed 
out that what work« in a developed country, probably In tempérât« forests with 
different ortteria than those mentioned in Soot ion ?, may not work in your oase. 
Too many factor« are involved to pick «or« or lee« blindly txvm a large assortment 
and risk having your venture fall. 

Meohanised lagging ha« been going on in the tropical forests for * long 
time and there are many proven system« and pieoes of equipment read il 7 aw. il able. 
In your particular oase you should be sur* that ^ood servios and spare parts are 
available«    A oase in point is which msnulacturis cr '¡tc.'rr has the »osi tJtohinen 
out working in the forest.    I have seen an are«, wit©;« «¿most «very skidd er th?ú is 
manufactured was in use and many ver* X¿ing idi«,    When a dealer sells only one 
amohine he oawiot afford, to have ¡auoh »«rviee and a big stook of spare parts*    In 
another area one machina doelnated */] the other« and the dealers servio« was 
excellent. 

It does not take yny long of having a «»chine sitting around idle for laok 
of spare parts before you wish you bad ohosen the other smohin«.    The m^ohanioal 
capability of your personnel or the people in your area «ay Influence your oho lo« 
of high, medium or low mechanisation.    Similarly, your expertise in all the 
preparatory phases such as road layout and construction, to name one, must be 
considered when selecting systems or equipment. 

Visad oosts have a direct relationship to the amount of time worked and thus 
productivity«   Some amohines ars very susceptible to poor soil conditions and 
therefore may alt idle,  eating away ^.h« fixed dollar«.   When you have euch a 
situation you «lthar have to find another typ« of msohln« which ma/ extend your 
working period or modify what you have (chains, \o? ground pressure tracks).    If 
all als« fails and you atill want to operate you oan resort to double shifting 
in order to bring your operational hour« up to your fisti expectations.   Pro» 
thla latter oomee the alternative of  louble shifting anyway.    Many operations row 
load and truok on two shift«, thua cutting criminal capital layout and lower!n« 
fixed orate«   As a mattar 0* faot in SOB» '.emperat« p^-ea« %Wj even lt>% under 
floodlights just to iceep thöftu fc.i¿;*¿ prised OMì.LM» prodi « UIì; , 

Wear and tear is a factor to be thought of when ordering equip»«it.    'Thin o»n 
oome about through miau»« «¿id/or ïhrougn the toil and i<t.v..r v»*ther oon^Uoji« 
prevalent in an area*    For iiistanu«, crawler t ranks normally r:««d  tur-iin« at about 
2 5OO hours and o complete rebuild '.» needed %% now* 4 000 hours,    T-.u. oovJid change 
-lrastíoally for the worse if you are «-wking in sandy sol;P.    3i*,/Uer'>;y *.ruoV tyres 
will wear out » lot faster 0« laterite «.uri. orusheò hard roo!, t.-u»^ e > *a?-.d or clay 
and overloading of iruoks cari seriously «horte»! IV «ir u«nfu5  Ufo. 

In *losir¡g this station :-«t ms miterai e that "servine* ìa tîie u? the west 
iapox-iant faoto;rs to bo considered when ml.0>>t uv; •»q\uim<*n':. 
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tfe havt   new ta/en a qui ok tour  through the basic principies or factors which 
any prudent  operator mast   tula«  ir.to account when selecting hit ) -^mp equipment. 
We have by no nwans ewe rod everything,   nut -ve have  gone over the basics. 

You may haw r.ot*d   that »Mcnowhcv" and "training" were mentioned throughout   the 
paper.       Ir;   àie event  that  tUae  poirt;; were not stressed sufficiently  or correctly we 
should puint  them out again. 

A system  implj.cn o planned rneth ;»d  of lugging.       Therefore  olanning an operation 
ir the key  to   ite gu„cees or failure.       In crier to have the b« «t  chancee of success you 
muct have trained, qualified people du mg your planning from the  lint, not half way 
through the exercise when  corrnctivs act; r.r will come too late.       People beccr;-;  " qualified" 
through  training, whether  it be from nxnenence or  t n-ttie-iyb training,  or f nal 
training supplemented by experience. 

If trainirg   :s r.ut  available an  eifcr-i  wit  > .*  i'.f*  ' ,< t;.e .  a   tra mini.; prograra-ne 
started as soon IB possible f-r there   IF I .a,,   --e two?;,  UH* «tart  and corcpïeti'.n   >f training 
and making tht  training of r.oT,o -aw «br ^ rxperuar.ee.      Training covers the whole rang« 
from the simplest to th«; upper UwU   )" aoadenia and  should be recognised ao^ being a 
must or even a part   ;'  v.-vr <;/ercll operation a& well a:, a must  for  individual   phasen 
or machine  op«ra* K'r; ar.-i   r.i« rating +.e<.hni \uufi I ;.e.   {'oiling;. 

tn  operation wh:r;h  storto off from poor or improper planning  through tr-  nelention 
of equipment,  followed by t)ib use of untrained operational personnel, will  have  leoa 
chances of becoming profitable than a well planned  one, and often   it cannot be   turned 
around,  due  to built   m  problems that  cannot be eradicated, without eoe in«? the   operation. 

Above all you must  remember that  logging  te  only one phase  of the forest   indu itr;., 
which covers the f-,eld from seedling to market.      Don't do an --owie havejl<\->e:   bui"d a 
mill, then auk if there are any trees and what will   they cost at  the rill ^t<?. 

Many countries do    rot have the necessary  logging errer».;.no r.-.,r <'.<•• th v  have 
facilitiet, to tx-ain  people   in the requisite  skills,       I WOLí.í li<e. t-  ;r.forr<; von  that  WP 

at PAO have a considerable amount  of expertise  to ^riw upm,  » -o  thai our -rv-^-v  Uuk 
is to help Member Nations  to th- i-wi-ma,.      If v(,u qualify for ou.- assistane«,   do rot 
hesitate  to contact the appropriate Tnvun^n    x   the  rV.reBtry Deparum*»*    >f ?V-   in ¡ione, 
especially  the forest Industries Divi;-.: or.. 






