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mﬁziiing tM!w of some countries.
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%77 and deals vith machines which sre

Not only must the minl data of sawmill machinery be considersd

prior to {te purchase, tut also %ome other important features, dectsive
for the operation of tire machine,
M
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The deseoription of the most {mportant log cutting mashinery vefer to
their eonetructional composition, t chnical data, wor'ing rangs amd to
the comparison of featuren of 412f» ~ant types of machines. ‘Those nsohines

discussed are:
Horizental Log Band Jaw
Virtdcal Log %and Jaw
Gang Saw (or Frame Saw)
Double Canter Chipper
Giroular Saw

Several types of nachinery oan be conbined in a modern sawsill plems
scocrding te log dimension, wood species, output end cutiing Progrewse.
The common oombinations are briefly explained.

Rogutred for the wcoessful eparetite
in the Wechenisation.
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Reunifn téonica serre seleccibr ie maguiraris
para irabajar la maders

Viera, 19 - 234 noviemhre 973

SELECCION DZ GQUIPO PARA LA PRIMERA TRANSPORMAC
SIERRAS I3l QIWTA, SIFRRAS MILTIPLES
FRAGMENTADORAS 1B COSTEROS.

Peul Imbery, Inguniere de Proyectos de In
Gsbrilder Linok, de Cberkirch/Beden
(Rbpiblion Pederal de Alemania)

BESUIE

En los dos dltimos deceniece; la construccibn de maquinaria pars asc praderes
ha progrescade con gron rapidez. 8¢ he mejcrade 1o contirucoién v =umentade la
cupaoidad ce casi tedos los tipor o mfuuinas. T 42 afereuide en ol mercads una
micaina totalmonte mevy: 1a framentedora de costeres orn atague doble.

El resultado de este progrese téonico ha sido no s8le una mejors deo 1o |
¥ una modificacién de la estructura teonolégica del aserraderc, sino tanbién, ,
pafses; una reestructuracién de l» industria de elaboracidn primaria de igﬁaaégj ]

Zn el informe auf rosumide e es tudian muchea de log factorees del perfaaaééag@rf
miento de la maquinaria para corte de tromecs y so consideran nfquinas ouyo
empleo ¢std indicado, on mayor o meror grado, para los palses en desarrolla.

En cada case, han de terersc en cuenta las circunstancias geogrificas, econfmicas
y forestales. A jusgar per ol progrese ecoondmico goneral, o de presumir que, en
esos pafses, la industria de elaboracidn primaris doc le maders ha de ir o mds,
Llempre que, mediante una acertada polftica de ordonacién de¢ bosques, puedan
explotarse las reservas de madera en pic oxistcntes.
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1/ Las opiniones ~ue el -ulor cxpresn en e ‘s documenio no veflejan neccsariamente
1a8 de la Secrctarf. de 1n OMUDI., La presente versién copaficl: es traduccifn de un
texto no revisade.
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ANTRORICT 10
1. In th 1ot A% v oo bor rven oo cens omter terelonment

in the Tield of v wmi'l  4opipers acnzivae 1o e et 0oy 4 tan the
gnwnill inguvirv.  Convestiooal aae artery wans ©oaertl L oamproved, new
types of n. ninewy 1nvente. ad o0 o ait meenaniotion o Lo wore flow
wnd interansl anteri * transport sere perfected in o elvort tooachieve
greater wulrut with ever anslier couts in wares. Mi-ther labour was
saved wit) eleatrniicallvy centroliel complete nrocessing iines and
automatically functioning clectronic measuring and soriing devines, o
that modern sawmills set new high records in ocutiing cupacity relative

to hourly wage expenditurc.

2, Bome sawnills now require only 1 wage hour lor the processing of
1 m3 of log volume, and sometimes even less, depending on the outting
prograsme. It must be added that some working steps on the log which
wore hitherto dons in the forest, such as debarking or measuring, have
now been transferred to ihe saamill, where they can be handled mors

rationally with stationary machinery,

3, The result of modernization and mechanization and the investuent
expenditure oonnected with them was not only an improvement in outiput,
with respeot to a reduction of produciion costs, but also 2 chanse in
_the structure within the woodworking indus:ry which is still ocomtinuing.

- This is especially apparent in a concentration of the sawnll industiry
brought about by the slow disappear-nce °f a greal number of emall mills
and Wy the establishing of an optiuum mill sixe, atle to vary accarding
to location and production programme.

4. The optimum eiso of a sawnill in Certral BEurepe is precently one
with an annual outting of between 20,000 ~ 30,000 asi of log volume,
Such a onttiing volume i siresdy demanded by the purchase of one barker
or one heavy duty gang saw. Small sawnills will not pass awsy completely
1 but can only find a right o exist by covering ioecally restricted needs
or as branches of a iarge mill.




- Furapean oot et oy . B T N I RS

CaOVLpped ol b ST e 0 LT L vyt ar 0 e ate e teeatnont
nvergee (ror oe PUG - e e o el s e ter, s
fimure net  niu o peapder o e tho eo Lm0 i % it wnliany
equiprent, ol cadlay. oo ooren eoue e coglr. Tl TR oo Tlion must

. . . . o 4 .
be wpent for o soamill w0 anneed attore S F 20600 w0 s Tog vooere,

G A few countrires Wity simitar toadrtiens in Furepe and Norih America

"

wore vosentially reaponeible for the technica’ deselspment ko the ield

of szwmill machinerv conatruciion and prenaration of saitable (ochmnlogier.
Trey were of course nade to meet tie economin conditions and needs of

these countrirs.

-

7o Thie repert exaninedb the speciz) situ:ticns of the developing

countries and the machinery and equipment within their s~wmilie.

8. Tose nations of Asiu, AfPica and Latin Awerica defined as Economio
Class II by the F.A.C. are claggified aa coveloping sountriea,

7. Thece eountriec have, Uy their pecsraptcal loeation, part of the
world's eubtropical forest region and therefore almost BOR of their log
producliion ronsiutas of tropiusl or subtrepiesl decituous treea.

10. The total annui) preduction of tie developing countries in saw logs
and veneering wood ie:

Conifere 2% »illien ?"3 0% log volume {4.5% of werld
production) '

Deciduous ireest 78 m1llien 53 of 1log volume {\39‘?5’ of world

produetien

11. Of this amount, | million m3 of log volume of conifers and
33 miilion m3 of log volume nf deciducug trecs are presently oxported.

12 The total forest aYen of th r’:f:w-luznn; countrien ie estimatcd s

beir; 2,100 million hectarer, or shout i of the world's entire forest

area. ‘The prodvctive torest wrey is, however, 'uited to spprovimately

500 million jeeturag, of w0 o iaree prel 1w onlc parii lly used,

The remilar ind permoneat ¢ Ly c¢ Foceui rpan arounict in Asii to 9.4‘)&",

in Afrrea 1o cuUm andl oo Loty berics o L3l of the toval forest aresa.




13. Mast countrics mase ¢ DTnv o o Co e r e TOVe SE rediAnn over into
a forectry resu:aied culli Lo o b Lot Lo tho Le0al basiz for it
by forest laws. 4 can b ocuwctac, o b et baped, thot these
meagures will preveat sernsclsss ove cuatilng witn o oA prensonable amount of
timé, enlarge the productive Trrest area nd caaenbialy and «{feativelry
{ncrease in quality and quanti.y th- foreatry preduciion. Foreign aird

for developing counirie: aas opeined fruitfual fielas of aziivity.

4. Not only is ruw material s part of the build-vp of 2n industry, but
80 is trained lavour - a factor thal s uften underestimated. An
industrial plant only operazble with the -id of torei/m specialists leads
to dependence and to a new type of colonization and thus fails in its

original intent.

15. Developing coumiries wath rich wood resources have the possibility
of oreating a solid basis for any further industrialization with the
oreation of a sawmilling indusiry and of educatirng for themselves a cadre
of labour from which specialiete for particleboard planis, furnitare
factories and other wood indusirial plants can later be recrui ted.

16, Some conclusions can be drawn from the above objectives with respect
10 the erection of zawmill plants and the selection of muitable machinery:

The machinery must fulfil in construction, dimension and
capacity t! epecial requireremts for the cutting of tropical
wood apeocies,

Material ueed, ccpecially electrical equipment, must take
into scsount the climatic circumeiancees at the sile.

Loeal labour mugi be able to do the service and mainienance,
including small repaire. Suppliers must be in a position to
thoroughly train ihe personnel opersiing the machinery prior to
its commissioning.

A ready suppl. <of sparc parts and teols must be assured on a
long term Lasis., A spare paris assortment to the value of at least
5% of the cosi price should alsc e bougni at the same time as the
machinery.
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developing acunte g Wl evoePiente & Fagt frowth, Pievible plants
should therefore b establirhad wnick ap sed: thalted marnet
conditions in PAPICIY as weli a2 im ke Nt ting progra

e e machinery dezcribed in e folloving c'apter for the
Of loge is wimaliy refe-red o ac the nenPis of & smertil, Mie
io nainly resporsibie for ti. TR o G ale plant, Tee 4 :
Sharastaristios munt e CoPRLinAted o ihe ot prosremes wd 1o the
local situstion. (reat IPOrLANGe nust lempierg be Binost on the
eelestion of the proper mashine, Only th e msabinn sre sentioned
vhich are of inportancy for 1o mlerime cons. oty Tetiminal dnin refepa
to the wsuni maching wise. fpEeia. oRsirotions are vt congidered,

A,

Technieal datas
Pul.ey dimseter (lopg pass fe )
feed npeed

. ™is machine ta part oy Al mttabie Por vhe Wting of henwy
deciduoun lope. Both of 1« pillievs npy Fiited oute Wrimte, which
are adjustable in heymnt, TR caw blade rong her:zartaliy o sty
with the loweyr PRPL of tie Blaga . p. Yo cappyy o, with infimtvely

variable SPeCd MAVEY hetes. o (LA PP . olve rFenteut ady .
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Nodern mode o buve, Peoide. Lhe revrogte TOOtrSL oy o apine device:,
infinivels adiuetqiie GRTERRE preer b order 8 e ot hapt to the
difforent auteir - eniEinee of the ageeiacy iateraily ad ugtable ol ade
fuides ta POIN Te e Pree say tengty o aank suttine widthy and o
precsnlestion of tae thiciners of et Jor the Apvt poapd,

W wns perfonted Yy anwcalled slirnment
mesptrol led suivel aras with rotating chalr i,
Rehaly logs can be conveved onte the carriafe vith this
g inti. LPe deriped entbing poattion,

doonte the earctage, i3 recm d v)
wods The Lot io cimpad ‘wtwesn the %ﬁsf ##m&ia sleeves
B %t Ba da e B g vepsep e iigh mashise, and can be
R side,

o8 band vav baa, ef oV} Yo sutting nachinery, the

,;ii&%wg reGovery sad  he .eat surfsce Fiaish, Bince lateral
) oot 2u the thicknsss of eut, the

o U vith vertieul ios hand saws.

L ﬁﬁﬁ: a miig tine af % ﬁ%é%; & gity of I0e40 n
- in A having an average log o :f'jfi%#? gi‘ “;ﬁa ﬁ; a ﬁﬁk
ki st * ‘&s capacity limitation {n comsed by the high propors
%ﬁn o i& medey sreparai ion i?iﬁtﬁg of the machine, turning of the
) ha resigual nlank). Menhanization of these worzing stens
is !'EQ &ﬁ‘iﬁ%* and iﬁp&r@‘gﬂm. 80 that «'nual work sammot Lt aveided in
the handline of loms and aswn lunber,

SRS W i

24« e nanhin: hns PIEVeD 110 it whese 1ie employrent 16 lirited to the
cutlting of hishequalits hardeons 003 seauiringe an oinidvidusl outting pattern,

Acrane (e.rr. bridce CPRAES ats s hueranl o elarping-tong im rccommended for
fesding to tie horizonial loe Loag oo, Tre conoval of the caum lumber i beat
d0n0 with a VARGUIme ] 1y Wparitis of sgecuate Dl ting fopee,
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24, This machine, lixe the horivontal log band saw, has two saw pulleys
whogse digmeter is determiqed by the size of the model. They are po.itioned
one over the other, The tor saw pulley sits on uprirhis, the more heavy
bottom one rerves at the same tise as flywheel. The asaw pulioys must be
statically and dynamionlly halanced and the contacl surface hardened and
combered. The saw blade runs vertically from the top to the bottiom

pulley. 7Tre log is olarped onto & carriage and passed by the saw blade

is moved closer to the saw blade after each prusage by the dimension of

the thickness of cwt,

26,  The vertical loe band faw is the most versatile log cutting machine
wita respe 3t to lop dimensions and cuttang yésaiisil ities, The maohine

is 1 ade in nunerour eizes and varieties, which expiains the wide range

of the above tecanicsi datia.

?21.  Moder. log band saws have num rout acces=ories .. order to attain

a high outiing anpucity. They offer, hes:des the high socef of the

earriage and » corresponding aav blade speed, the possibi’ ‘v of outiing

on the return stroke of the carriage by using a double-edged saw biade, This
resulis in A capasily inorease of abcut 30% in comparimon with a machipe
with single cut.

28,  High leed speed requires an adevuate fagt adjustment of the cutting
vhickness. The cutting of the entire log i3 pre-programmed by an elegtric
eontrol arrangerent on the newest models and the mashine then workne
automatically. The curriage normally has hydrauiieally or pneumatically
operating clamping jows (dug), i.diviiually woveable headblooks and &
kicker for tihe residual plrk,
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Y The rerove! of 10 e Toes oot ceper e ang Pareeo? of siWn
luwber can Le tully mooronns A TeroWne VOO oG aaae!l cg onpote st e e
noricontal lor band caw. Ut f0arse, she ¢ oeerers o7 meehan.tat ton altoaned
Ly the gang “uw or deabie ol o ohl o wer us oot acmievabhie) hdaevar, e
working flow for ennt cublr 07y Cofowe o0 arTanged 1n auen ooung ihat
the complete working ,lou io enrtpo led v on'y onre man.  The capaecity of

a log band s AOrTES;ONNE TH L LIArous sieer and wnidels of Lals type

of machine and cannst be given an A gl .zle figure, not to meniion that the
cutting ocepacity demenda alto or gpecies, log dimension and board thickness.
The capacity renges for rlain jachines wrihout weehanizition from about
30-50 53 of log volumc, ani o moders, vily-mechanised heavy-duty machin:n
f-om 80=120 m3 of lop woiww por 8-hour ahart providea, however, that a

band re-saw work., in conjunctisn wilt the headoaw.

30, Duc to the veraatile empiovment pessibility of the vertical log
band saw, the question is posed nroaan and again whether thic machine
should be preferrad te “hr gang naw. Defenders of the log bha~- saw
point eut above all thai o hicher quanitntive recovery ic given, due %o
the emaller kerf (about 2.2m. in comparisom to J.mm by the gans aam)s
However, this additioual recnvery priste only theoretiocallyj what is
confirmed in practicc is tnat the cvt Ly the log tand saw 13 quite often
wavy, 80 that the loms o7 cut a1 ginp gy ihe gang saw is compensated for
by more acourate sawing. A wavy cul scours if the saw blade has rot
been accuratily maintained,

31, The relatively difficait -ipkeep of ihe lor band saw blades has

caused some disappointment in develoning cowntries. It iu not feasible

ualens investr nt in made in modern and expensive equipment for the saw
 doetor's room, including autonatic gharpening and swaging machinea,

sligning table, rolling machine and soldering apparatus. The greatest

diffioulty is to find an experienced specialist for the sav biade

treatment. Wigher operating conte acorue with the log band saw than with

the gang saw due {0 the expenae of proruremecnt and treatment of ne¢ 8sav blade.

32,  Inveriment expenditure a1 r~bout U hipher compared with gans gswse

13. The vertical Yo eand oot 3q0uld be iployed whorey:r use of a rane saw
is restricted by the daimemiron of the logr ond wiore individual cutting of
valuable lopn is important, Lo~ koo o Ay ter of S0, ertremcly short

and heavily twinted lepo are - oo by bolter ouw by - 1or band naw. Ceriain
special jobs, 'irc ihe arep oo 0 or @ Torounneer sanaficture or satisfyinr

a variable productior aroprme o noonly be voae on Jhe log band sav.




C. Sang Sov (e Pric DESHY!
Tachnicy® o
sash Wi itk - U= 900 m
Fasuace hedg bt - S0 - 00 mm
riee e SU - 700 em
maximun roviiutyoy - L0 o PH (?.'(. 4G stroker/min)
feed aspred -  to 1 n/min
saw tlnde speed - 0~ 7.0 nfmin
POWer roquirenent, - O - 100 kW
saw blade thinknesg - e = 204 rm

M. This report will de-: only wilh the vertical gang cad., Other
conatructions like mide-framo SulvooT horizontal ~ane onw vlay only a
minor part in today's sawrill technology.

35  The pang saw is the most cormonly used neadrip in Furope for the
cutting of conifers, Heavy models of tlin Lype of machinery are amployed
with success for the proceseing of deciduous treep including hardwood.
The data given above refrrs io the usual sang caw 8ize; larger aises
were built on ocersion, bvut are beyond the optisum range of employmont
of this machinery typo.

¥. e B8 Bow consists of a4 pash moving up and down, sunported by two
lateral uprights and driven Ly a orank essesbly via flywheel and connecting
reds. Dpending on the nize and degired thic neus of beards,up to
ipproximately 30 saw bladez ( w be plazed into this sash., Saw blades are
tensioned .y hand or nydraulically and in the modern heavy-duty machines
vith a tennion of up to 10 ‘ons ¥or each saw blades A double pair of
rollers, positioned in fron’ and to the rear of the cash, provides the
feod of the log and holds it tight during the cutting process, Modern
£3ng saM arv enuipped with hydraulic feedworks and antomatic overhang

of juntaent.,

3. Peeding of the pany sow e done by a suiek dogping carriage having
- Rydraulic clamping and turning devices which oun quickly put even the
hoaviest logs into the desired sutting position, The machine and the
carriage are controlled electriraily from the earriage on which the
operator rides. Lately, remote~econtrolluble oarriaras or automatie
feeding aystems are applied to fully ut:lize the capacity of 3 heavy-duty
€ang saw which can operate . .n sverare fecd o g fuin while cutting
conifers,




38,  The hydraulic widti acmsim ' aorves or 0 goe-catt e o)
oonifers and especially lor wte prouuction of ~tiucinril Limter nd
railroad sleepersn, where Lo vanss oo saws oin v pogltioned while the
machine ig running 80 that the di~tiree between *tre inner saw blades

is caanged according to Lhe Lo diuse cr,

39. Another upecial model of the pang saw 15 used for ihe simultaneous
re~-sawing of two cants. For this machine split upper rollers are

utilized, and it is mainly employed au a re-saw.

A0, The output of the gans aaw depends on the log dimension, tLhe

species and the cutting programme, It amounts to about 100-150 m3

of
log volume in plain eutting by a heuvy-duty machin. and within a working
time of B hours, and is thus nigher than that of o vertical log band saw.
The capacity is not only due to the fact that the whole log ie split up
into boards in one pass, but also because the pang saw is outsiandingly
suitable for mechanization and can be, with adequate expenditure, made
ﬁﬁr sutomatic,. The bringing of logs, feeding to the machine, automatic
ation of main and side 'umber and removal of the sawn lumber oan be

iﬁi&? asoompl ished than with n band 5.

&h The employment possibilities of the pang saw arc almost as versstile

as with the lor band saw, Indead, the diameter of logs to be out is
resirioted to the passage éﬁ;ﬁum of the machine; also required for the
safe guidance of the log i3 a log .inimum length of 2.50 meters, with the
sxception of special models built in particular for the cutting of short lope.

'ﬁc ﬁc gann saw 18 the most suitable machine for producing large-volume,
: ~gised lumber from both coniferous and deciduous logs with
aimtsﬁ of between 20-50om. The most common passage sise 18 ilerefore

a sash width of 56 or 71 om, BEmployed with success are medels with & sash

width cf 90em for the processing of large~diameter tropical wood (up to

80om in diameter) which require no individual ouiiing.

43. Besides its hipgh cutting cavanity, the gang saw has the .dvantcges of
sturdy construction, a_simple saw blade treatment and relatively low
operating costa. The investment expenditure is less than that for a

qu band saw.
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n. Double Capter Coipper

45. The donble cnriny cbipper v o2 cawnill machime of new concent 1 on,
developed over the lact 10 vearo almont aimoalbaneouniy by AmeTLIEDR,
Seandanavian and Cerwan mashiie annul cturern, Pulp chips, particleboard
chips and sawn Sumber um produces with t oan one war<ing otep. The
following description 6f the oopsimciien enpraciorintios, sutput and

technological utilizeijon refers 10 1 Gu-wmarn fane, Puilt in two Biaes

under model designations V7§  rd Féide

Pechaical datat E VAO i
log diamaier, AnR i AG 5 on %
log diametor, minimum 8 W0 po ¢
log length, moximw 6 (8) 6(8) =

log length, minisw ) L .

feed speed producing pelp hipe 45 0, 4%, 60 .

feed speed produsiop boarc chips = 22,5 n/nie

length of pulp chip 171~3 17-30 -

length of btoard chip - o e

cutting depth per heid 1060/ 17, 100/1:0 -

power requirement ap ‘o i The) Jx14Q i

46. ‘The ohine comein’: comeni 1y of twe shipper heade powitionsd
opposite each other at disiances 10 asch other which can be adjusted
sechanically or hydraulicalliy. e chipper heads SPe 2QUARP | with Knives
and their me.oer (ninimum 2, maxiswe 17) depends on feed speed, Ahiokmees

" and length of ehip. Bach chapper head is driven directly by ome

electric motor. The given Feed spewds are invariable. & change in foed
would cawse & change in the length of chipa, vhich is the function of
mumber of knives. feed speed and rate of ruvolutiions of the ohipper hoad.

41.  As important part of the mashime is the fecding and osptering
meshaniss at the infeed side since sutomatic feeding 1s indiapenssble with
the high fecd epeeds.

48. Planing heads for obtaining a plapsdi lunver gurrace cah be conmected
to the outfeed mide. A further pousibrint, 1s given uy the at o of a
ciroular re-saw unit wiin 3 retractuble ‘waw biades cutling the Oants OoMing
from the machine up %o -~ cutting ~epth Omm in cne woriing step.




1, The vie T e C b -
determined by 1o ' Nt N Y TR R A SIS E R L Aertion.
it 18 the purpote f pue canbipe Vo ol G e g T B de et
lumber from Mai Losf, gt oge Wi b L P S AL TR eietoard chipy
from the lateral o ctione oF s syl o ipimer o

0. A recovery s terinaiior on wvhe 740 double canter shipper had the
rollowing result:

g § (om) Cy Tyttt e 1Y
Cants {em) A 0 VAR R LT ©x B/
# ’ " %
Lunber .0 %.0 9.0 6.0
Ship 1.0 .0 ¥%.0 33.0
m ? #é é -ﬁ i‘ui‘ %ié

51, The Mapertast featwre of log prode g with the deuble canter chipper
ammmm{maiﬁsﬁai. ﬁ&m,;%mmm

‘ meter lags with s sean dimseter of 0om in 3 pre- and Fe-0

sin & capesity of about 700 a’ of log veiuse 1n A beurs. Twe eam,
parate of the dowbie capter chigper and coe Tor the re-sam
sathiee (sireular or Bt re-asw) saffios for the Randlin: of thie 108
velume, #inoe the whale processing o alabe ie dose swy ith.

52, Thie givee the prereg:-iles, that po other sashine has, to out
small-gtametor loge 8 an scomamical way.

§3- The scomsnical calcuiaticn shows, however, that a double canter
Aigper with the ussausary mechas sation oxpepditare will saly be
Iusrasive if the fellowing anﬁ;ﬁm are fuifilledt

s) fMameal osttiag veluse wust be at lewst 20,000 a3 of log volume.

8) Proseds realised & tia sale of palp or parti siehoard chipe
should W o large a8 to sover st %ﬁsgmz wid operating
ste an weil an deorecisting.

o) Proveeda realise! Wy the nale of pulp or partioleboard chips
aﬁﬁﬁﬂ%&w towrr *han the mm?ﬁa&iﬁbm&?m
side slabs and rdgings «hioh oouid be cbiained from the same
asount of woad, misus :'c¢ hamdliag coBis,




%4, Point () vhewr the io, cuer 1 airster oL cemoor Mdem are
generally neo! proceassed wny ore on the donbie canter chipper, since it
is more lucrati.c to tasr th, tater:) sections (olabre) of these logs
into boards.

‘5. Double canter chippers are up to nou prudominately employed for

the outting of conifers. Cutting trials with tropical deciduous trees

and different eucalyptus species hnuve however yielded very good results.

If ome considers furthermoure that plantations with fast-growing conifers,
in particular Pinus species, have been started by nunerocus developing
sountiries which will in a few years produce large amounts of small-diameter
loge from thinn.ngs, this will give the prerequisitos for a successful
employment of doudble canter chippers in those parts of the world as well,

%6, The ocireulsar saw was introduced in England in the 18th ocentury
an & headrig Tor log outting., The machine today still plays a major
role in the fomnrer British colonies.

$7. T™e simple mode! of the circular saw has one saw blade. Iis saw
arbor is driven via a direc’ drive motor or via V-belts. The log is
clamped onto a travelling carriage and is pushed through the ciroular
saw blade manually.

58. Modern types and thuse for iuc cutting of large~dismater logs have
a clmmping carriage with eleciric deive, hydraulically operated headblocks
and preselection of the cutiing thickness.

59. The eirculor saw as headrig in 5 sawnill will be eliminated within
a reasonable amount of time in favour of the gang saw or log band saw., Of
all machines, the cirmular saw yields the omallest recovery of lumber due
%o {ic large kerf which, deponding on aaw blade diameter, amounts to
15-78mm. Circular caws wilh two suw arbors, working with one top and ome
botiom saw blade, do not bring any fundamental. improvements.

60. In comparable ocuttins cupacity the power ceasunption of the log

eirouiar sav i -] timec higher tnhun that of a2 mang saw or log band saw.




61 Circular uaws ag nexdrigs o guctified in modern aawmilie where
they are uged 28 re-stWs for the produactior of w..1lroad sleepers or cants.
Legser cutting depins and saw blades with . marimun diamcter of 300mm

guffice for this ascortment.

¢”. Double log edgers have two adjustable saw biades ponitioned next io

each other. The infeed 'ias ~ chrnin-bed with fixed or imseriable dogs.

63. The loss of cut plays o minor part witn this machine, since the
karf is only on the outer part of the log and apart from this, only logs

of lower quality grades are used.

'3“}. OI.!

features of construction are adapted to specific log dimensions, wood
species and production progrumies, and further that their raages of
utilisation more or loss overlap. This last uircumstanoe often gives
osuse to the issue of whal machine iype should be preferred. This is
then deocided in traditional ignorance of other mauchines in favour of
the oustomary and hitherto comnonly usad iype.

% 64, 1t appears from the desoriptions of these machines that their

65. Criteria for the proper selection of e muchine for the cutting

of logs are:

-  log dimensions (minimum - maximun diameter
minimum - maximum length
log shape)

- Wood specien
~  QGapasity
«  Qutting programes.

66. Other oonsiderations, such as investment costs, power consumption,
saw blade maintenance, sto., are of secondary importance for the
optimum technical solution.

67. A sammill will often require a combination of various machines in
order to meet the given requiremenis. The following is a general view of
the most frequr 7t sawmill types:




a) Plawn i L0 40
with one e rpes LT e ety tine of rogs asscortments up

to volos dear oo L0 ALt SO, tontTeres o decidusus breas.

V) Cabined Ganvo - oy L .ot
With gang suv a0 be pre-say and doubije log cager s the
re=-saw machine, sawing of railroad gleepers or structursyl

timber up to “bout =2 diamcter of "Ocm,

¢) Plain Band S-w Ml
with horizontal or vertical log band 3aw as the headrig
machine and reavy bund re-caw as the re-saw machine;
sawing of special assoriments, large~-diameter logs, also
* tropical hardwood, up to a log diameter of 150cm.

d) Combined Band - Gang Saw Mill .
with vertical log band saw as headrip and gang saw (if
occasion makes necessary, with split rollers) as resaw
machine; cutting of 111 marketable assortments up to about
3 log diameter sf *Q0em.

e) Chipper Mill
profiling by double canter chipper, resuw on circulap
iaBaw or douvle band gy sawiag of mass assortments of
conifers and deciduous Logs up to a diameter of 30cm.

68. A few fundamenta) considerations on the meshanization of sawnills
using these Mmachines will follow in order to 8ive a clear picture of the
machinery described for the sawing of logs.,

69, Mechanization within a Bawmill is Piret of all understood to be

the replacement of manual labour for 411 internzl mill material tranaport

by the application of conveyor units, lifting uppliances and cranes or a
prewnatic conveyor system. Part of it in the freding of the machinery and
material removal from the machines.  Numerous olher working processes can

be mechanited besides pure transgert wer', sueh an weasuring and sorting logs
and sawm lumber with tre aid of « loctyonice cquipnent, automatic 3epuration
of main ~nd oide aroducts, «iaciire. pac aginger, ote.

i
i
i

]



The fully automatic sawmil) funntior: without uny latour force and no
longer presents technical problems, bhut financial investment is against

corresponding earning copacity must be considered.

70. It 18 a widespread, bLtut eriu ous, i1dea that one can abandon
mechanisation in the developing countries due to their low rate of
wages or be satisficd with a minimun of mechanization.

71.  Also, of the machines described, the most economical is always

the model with a high or the higliest capacity. However, heavy-duty
machines do require for their full capacity utilization of unbroken
material supply and fast removal of material, which is not achievable ueirg
& large working foroe but only hWy adequate electrically driven conveyor
units. This is true in particular for tropiocal hardwood sawmills where
logs of large dimensions and heavy weight must be handled.

72. Te method of operation takes its courss in a well run sawmill
from mmag to cnd of each shift in a pre-detemined steady pace.
Tas output of each machine in coordinated with essh other. Husan
muscle power depends too much on the working willingness of the
individual and other jmponderables for them to oarry out in the long
run, the required optimum working tempe.

73.  Another aspect is the quality of the work performed; in mechanised
plants it is often estimated to be .igher, but in all cases more wniforw,
than when using manual labour. For instance, no mistakes oan be sade

- vith an sutomstic luaber sorting unit due to inattention or fatijue of
the opsrator. Likewise, less mistakes are possidle on an autematic
sharpening or swaging machine than on a hand operuted sne.

74.  Mdditiomal investeent expenditure for the mechanization of samills
in developing oountries should in principle bs anewered in the affimstive.
No all-encompatsing answer can bde given to the degres of mechanisation; it
not only depends on the production programms and investment wesns aveilable,
but alse on local conditions.

75. A oharacteristic factor for the degree of mechanisation is the hourly
wage costs per nm

3 of log volume.




60 Felly mechonmived om bin a0 amipe 5ot prodactivaty Tigures
.0 = Tt pourkc T ot up robame . Bicluded notics fiare e all werk
done 1n the loo yard, 11 baidir, . maw docsert - room and lueber yamd,
immelading lo-ling. Whi.ot the poartie  of wage coets .o E“;;'ﬁgﬁ reaches
Eh=70%  Af tic total fawing wete, . 1. of lue developiag rcountries
tt shruld be al about 40" of the rawing costs. From thas it can be
concluded thal an ecomomically -iable operatior aam =4il]l be sttained
in those couutriea with an rourly wage cxpenditure of froe 3.0 - 6.0
h&aﬂh3 of loo volure awnd still produce at compet:tive rates,

77« In sumary, it con b ssid that & consideral
ccononic development witnin develeping scuntrim

the wod industry. A serien of officient sachipe
loge is availsble for equipping swmilis, The 4
ril) vill depand, monz ether thince, on P wal
sachinery amd the xnewledge of 'bo'r tetimicl festu
mmployoent possibilitiva. Mechan sation of ‘i SAiN operations
reoommended in primciple, in spite < the : +xl) vage reies in

developing countrica.







