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?aa doaeriptian of tho mont Important log oattint aaaaiaary fatar to 
taaif oonotructional composition,  t chnioal data, warHaf raafi Mi to 
the ooaporinon of reah>r*r of dtftv-<aiit typaa of m%ohir-e.    flat« aaoalaaa 
dlocuaaod arai 

Horizontal î*g Band law 
¥cì*tieai leg Sua Saw 
taag SOM (or Fran* San) 
Doubl« Cantor Chippor 
Cirouiar Su« 

Soveral typ#a of aaehinarjr ean ta ooabinad la a satani aaaalll ala»t 
according t« lo« dlataaion, wood ayaciaa, Otttpat and oattiag 
l*to ooavon ooabiaaUon» «s« briefly aaplalaad. 

feqairad for ta« aueeaaaftl aparatloa of a aadarn l«g tattHaj «ataja» 
it ta* «ooaaaiaation of tht «•tortai fia« ami ataar apmUaaa «Atala «ka 

r aataUU.   á capacity iacroaao la aot tho oaly adwaafa« «f «oahaalaatiam 
anota«» la mar« fri et ionio« «tut faaltlooo oporationa. 

It la alao rtcmacmdod ta oract «oofcaaiaod aaanilla ia davalafiag 
eoajitrla«, ta tatto of tho aeaetaary lavaatawiit «xpo adita«.   Un aiafii 
«f aoohaaUatton ir Jadoed dopondaat ta tho wag« rata, «at aatt aaflalaaly 
fe* dacUod «pan ia oui» a «ajr that «nauraa production «itala ooaaatltiva 
«arid markot prieta. 
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SEtECCIOK B2¡ ¿vUIPÖ ÎAÎU U PRDÎEIU    ¡UÄWOSBACIDH 

SIERRAS V. «VTA,  SUSHIS ID LH »LIE Y 

FRafflENTADTRafi ES CCSTOHOs'."' 

por 

Paul Imbery,  Ingénier© de Proyectes de 1» 
3ebrtíder Linc'e,   de Cberkireh/Baden 
(República Feder?.! de Alemania) 

RESUMEN 

En las dos últimos decenios,  la ccnntrucei5n. d>- aicjuinaria. par~  -ü
1
« rrftder*3 

ha progrecade con gr.\n rapidez.    St h^ medrado l-, .-.onz.tracción   • aumentad»  la 
Cwpaoiò^c. ilo casi  tcjxja lo? tipoi. ex la'^tirus.    ï ;-..t aparea de en t,l aereada una 
nvîrpiina totalaüsnto nuev.:    l.i ft'.^cnt-'/o-a -le cosU-ro.    v-.a ,u:.v;ue doble. 

El resultado de este progrese tesm.cn ha cido ne sólo una mejora de la produco! «A 
y una modificación de la ectruotura tecnológica del aserradero» sin© también, en algosa* 
países, una reestructuración de la industria de elaboración primaria de la madera, 

Su el inferme ac,uf r ornimi de so estudian imienca  r'.e loa l'actvrct  dei perfecciona- 
miento de la maquinaria para certe de trencos y «o consideran maquinas -myo 
empleo está indicado,  en mayor o menor grado, para loe paltos en desarrollo. 

En cada caso, han de tenerse en cuenta las circunstancias geográficas, económicas 
y forestales.    A juagar por ul progreso económico general, es de presumir que, en 
eso« países,  la industria de elaboración primaria dj la madera   ha de ir a más, 
i-ienpro çue, mediante una acertada política de ordenación de bosques,  puedan 
explotarse las resurva* de «adera en tic existentes. 

J/ Las opiniones »-ue ftl   va'^or expresa en erto nocumento no reflejan necesariamente 
las de la Secretarli ele la QIFJDI.    La presente verrinn i¡.;pañol---. m  traducción dr un 
texto no revisftde. 
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INTRODUCI!' :j 

1, Jn   t!i-     !'«.!-.<.    -<*  y ••••u  '   r>.»    i1"';-   » .•<•[!    .'•   •.'•':      •".'.•;     !
I   ''ÎJWtnt 

\n th<*   ri© ).<1  of iy-wfi'l     .mirri»   r? n.v, >".n   i   •     1/•    . •(•• .o'o,*v   vi  '••.in t.'.e 

•nwmill   íriüut'»-! ry.     Crnvf^io' ù   vun* :A'^ry v;.r.;   «* -.iK'p'.i : : i ;    .mprovrri,   ^w 

types Of ri; .  ninety   invoru« .   .ai  -       ••  ui!  mecnfvru.- 1* un of   • !.••  wor-. flow 

litó  internal niUri-  '   tivmr.p. f.   -;fcrt.  p-rf< ct,v¡ri   ir   v. «», >'oi v   '.o .ícnicv« 

greater wuUut with <«v» r «n-ilìer »lo^tu in wvf¡e.    í\¡-iher labour w i¡- 

s»¥«d with i>l^<strn*iicfliUy   -ontroliel complet« prawning; 1 tr.fs nnd 

autemotícally functioning «•»"CtroriiC measuring and sorting divida,  so 

that mottern ¡Mueaillf» ut ne« nigh rucord« in cuUinp r.*pa«it.y re i.-it ivo 

to hourly waf»  expenditure. 

2. few« »«wills Row r«iuife only 1 wage hour for the processing of 

1 m   of log veiMpff»  awl oo*ett»o» even I»«»» depending on the cuitintf 

programe.    It rouit be >*ided that »otae worisinf «tepe on th# Xof IäIich 

were hitherto done tn the foreat»  auch as debarking or ¡neuBwriai, have 

now been transferred to tre o^antll, where    tney c?uv be bailed ww 

rationally with stationary machinery. 

Jt     TU» remit of «esterni ssat io« and mechn»i*»ti©n ««S the inveotwent 

•aponditure eooiiected with thai« wa» not only m improvement in output, 

with reipeat to e «dttotlo» of production costs, but mi«o » émmp ia 

the »•«tot«?» within the woodwork lug Indue s 17 which io still oontiöuinf. 

Thi* in especially apparent in « oo»ft«ntr*t1 on of the sm.iU iatatiiy 

brought eètmt by the flow dit«pf>o«i>.-ndo "f » «»•* nunotr of Oftali »ilio 

and by the »ttftbUohinf of m optima »ill IìM, sole to v»w »cordi«! 

to looatlo« and proéuetio« ppQgetmm, 

4»      Wm optimum si*o of m aawmill in Central lufepe li preeeptîy «*»• 

with an Minual o»t*i»# of betwrtm 20,000 - P»«0 »   of lot «ol«»». 

teca « fwt tint *»!«•• i* olr***y de«ii«é»i ey the p^rohw» of 0»« feeffetr 

or one heavy duty gang now.   8*«H WWRììII» will not puto o*«/ eo»pl«tely 

but eon only find a r-i#it to exist fcy cover ng locally rest rioted need» 

or ae branche» of a ¿arc© mill. 

1 
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<:f7Ulpp. ;j    í -„WT- i.I  '      ^~':C::        .•'.'     •". :   .       Vs'.T,-'   •,.'       -• V-   0 t r,   "    t-Vltr.    n ". 

"'/•'* vaf"('   f/'Ov   I'M   ''(,.',f;   -    -""•».'   .i<- '     " ü    '    ' t   ',.'!"      "    i  •  ' '.'.'•   i.''>"/'."*•'•'.'•       k'.,';'• 

fi'.yxc.  net,     r.l\    .:><".U'¡»¡;   /> • "   "'- ~":    ,  c. i   " ;-'ïI:'' "'i '    i-';i    • '• '    i .z~: I mry 

equips» nt,   pi1 -   ;-ü Id i. .'*•.;      •''•   rr-v.    c,^...<    • -••.«*..'.••.      r'\u;;   '>"   '•-r< rn:'1. l:on   »ust 

b«    üpv.tlt   for  M. r.a«n>ij "I   v:i > \    ••:   •uir.uu       it! . :.-• ." ?* .-¡(\ü'T;  ¡c     ..;.   " off, ve i wf:« 

6. A few countrim  wi^'i  -.n.'i^ar  L-.uî'-t ici? in Europi   and Nor'!1-, Anw ri e.-* 

»forti ynsen*ia1.1y rf.'.;ponr;ihi r- for  the  tcciini.-V  df/fclonmont  lì   i."t: i'i^ld 

of sawmill machinery co;)¡itruciion ¿md preparation of suitable  u.-lin¡>lo/*i*--í:. 

They were of r.ourep :nade to rr.ee t tiro economi'; condition« and needß of 

thes* nou atrita. 

7. Thie report ftxaminfcfe thp speciil  situations of the developing 

eountrie« and the machinery *~<i equipment within tlwir aiwftiUf. 

1     SITOAHOM AND WEDS OP THE SAWWILL mMETHY IN 0EVKIÛPIKO COUMTCflB 

S»      *hmm nation« of Asia-»  Afri na and Latin Amerjca díií im*d as Economic 

Cíate II ^y the P.A.O*  are clas»ified ia '.."-•v".opini? >;ountriia. 

9»      Thes-s oowitriee hav«f  by thfir fjeo^rapi^eU  location, part of th» 

world*a SttMropioal forest region **nd therefor* iimtt BQ$ of ti»ir tog 

production coneiyt« of tri»pit,HÌ or «mbtrftpioal deoi*uott& *«W3. 

10. the tetal anmt:iJ  production of tlio 4tv*lepini« eountri*« in saw legs 

and veneering «eod iti 

Conifer« ?5 .villion «^ of loff win»« (4.^ of world 
production) 

•1 

Ateismo«» treeet-      7S million «* of i^g vol««« (39$ of *orIi 
production 

•j 

11. Of this mmm%i   1 mill:an m    if log vol«»« of conifer« and 

31 million M   of lap, volunto nf deciduous tree« are presently exported. 

t?.    Th© total forest ari-.-: of ti¡    ócvf-lop¿n,» count ri on ie estimated aâ 

beir,; 2, '00 million hectare,   or ..bout iì,Mr of t>»e woriê'a ont ir« forest 

area.    The productive f^-t.n .-n.-i is,   how^-cr,   '.i;,-.îtPd  to approvimatuly 

500 million i.txtarnc, of   »-•••.. p. .. : .iV^. D—L  10 0r,.... p^xV'ily u^ed. 

The   rcrJlïi'-'  ..nn pr.rne..ne.,t  - ••• i.. ¡  ;c   fecui.   :.r«;!  .imcuni^   xa &U to 9.4^ 

in Africa lo .-.Dj« «.1   .r  L::i . A-.r-rjca  10 O.vi uf tV   toial  /orent area. 

I! 



13. Mos1   countn..« i»v:c   . f'V.* ^   ' •  '•>-"''<'   •»•".-•  fot-* ,t  tv^n:; over   uro 

a foret.try  reputed  cu!.1    i-". ^     »   -    • f       '"''•*•   '•>•»   -^^   b-SJ~ for u 

by forest  laws.     H   <nn >>c  o-.iv.c^.,   '>;•  V   '< •: t  • npt-J,   trru   tiit-se 

measures will   pruvont cc-r.-u :-;r. ove   rüttln,: v,i-. « ••   i ro;u;oniM" amount of 

time,   enlar¿?e the pr-oduc» ive fTi'i'.  at"*»   ml -^enUnily vid <:i festivei.y 

increase in quality vd quantify th:- forestry production.    Foreign aid 

for developing oounsrie;.--  aas ope;:«'  fruitful  í'ielns of a-.Uvity. 

14. Hot only ia VJM material  a part of the buildup of an industry»   out 

so is trained labour - a factor thai is oft«« underestimated.    An 

industrial plant only operable with the   ad of forei/m apecialist© leads 

to dependence and to a new type of colonisation and thus fails in its 

original intent. 

15. Developing countries with rich wood resources haw the possibility 

of creatine a solid basis for ary further industrialisation with the 

creation of a sawmillim* industry and ot educating for themselves a cadr* 

of labour from whioh specialist« for particleboard plants, furniture 

factories and other wood  industriai  plant: cai later be recruited. 

16. Soma conclusions can be drawn fror, the above objectives with respect 

to the erection of sawmill plants and the selection o!  nuit able machinery: 

Hie machinery rnuet fulfil in construction, dimension and 

capacity ti    special i-eouii-wpntc for the cuttinr; of tropical 

wood apecies» 

Material -ief>d,  especialìy electrical equipment, must takt 

into account the climatic cirotinstanoee at the site* 

Local labour must be able to do tnu service pnd maintenance, 

including small repairs.    Suppliers lust be in a position to 

thoroughly train the personnel operating the machinery prior to 

its coifffiisfiionir^. 

A ready supply «of spare nartü mû, tool« mußt be assured oft a 

long term 'oasis.    A op&m p.-vrts assortment to the value of at least 

5$ of the cost price ahouid ilec  o>: bough ¡. at the same time as the 

machinery. 
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i«i«tM  1««. m:^B  ,m  t_f         J  '                  * '    '*" '  —   "*   Hà^tiy 

i 



¿MM   %»f>       »» <     f, ,    * h, 

i ff»«piti i vf» ,-,f e-^fi ftI|i#>I ..-i - 

*   i» 

*   s     !   .        -, ,   •• * *•     M       or 

•  in  >•*•   r,«.i«i ? • •>*-,,,, 

-   -* ,!   H*.   - !    ¡off 

infinity *ijw-»-.r 8„tfint ^,r.. ltl urétr t9 |t   , ^^ ^ tiM 

ilffütoi*   o««fr.   -^„u-c.  of   ?fJ,  **,,.-,   lrt„^a?   .„»w%ble   DÌMm 

t# «Mi'   n- ite- f?m- am i*t«f   r*,~ -tMìt H»H,** «m**,   t«t ;i 

#f tfc* «%»i'4^?» ^ p*-?ft#f#s tp «fee*!;«* ^Ü^neMNit 

«n*te»M«ia«|;«t »Äwi 9nM „»ft» TVtoittig c^ir,# 

!*§# ««   to   »**•¥«* Mt«  tte ewH«|p HUI  tfci* 

toit tt* ¿eetrtt «tt«**4 fßtmttim* 

m 
t 

•fe tt U ¡U».- tp, » ^„^ ^..lt^y Ä<^tMt#  ant «^ te 

n» 

*S*     TH. 

4««u* «to»/   no   t» tot torfaM, nm*.   Sm« u%mm\ 

t*ul te* « «fit* m the «fcfe*WM «f «*, t*» 

i*#««l«r l^a «HH «to*«** im toM fun». 

in 

#r 

«ft» *f i te»^% » «ipüiMy #f JIM© «» »f ioff 

I*» P^B*U«n f^i^ «f tj» fumimi,  tmun »f the 

^ «to »rt^Ai MwkK   HMimtmtiMi & %Um m^Am m%mm 

titolili? #r l^iB Mf a^wi lur.brY. 

24.     th* natiti-   ¡¡.-¿4 '-»-e vi» • n-   Ä) ». w*-..-»   . •«.   - 1 
PHtttfMf Of hji«ii.-lu-,}   * .  |N,   .,, ,     rt   , 

• ••• »**•': .^1. *nn,i.ii.-il  nutting pattern, 

.    .                                                 l tJ  '   '•t'wpiV..njt m neQ«Bi*ndftíl far 
r*«fiiftír to ti*» -.ir-,-..«r, v   :,.'¡-.. "..    .  .    . •    .. lk .....   o/.*   .-.f   th'- :..T.m imbt-r in b**at 

'•¡.V     ...p.<    .T •,,   ft -^f , ,i-!t(    ..   Une i'./riic, 



ä. Vertici.;  Lor   *f»nr:  ;'-•:..' 

Tff.f-ni' ri t. " '• 

r.i; íimuí.-,  cut tin/"  'i ;   :i.. 
•••.•..'    I)i '1(1'-    1;1«"-!Ì 

ff ori   !'.><»< .: 

^'¡turn Blu--."-* o-f* .-,-ì; riflt;r 
,-n. w« !* •'•pqui "er.: » i f. 
biade chi ok neo i? 
tilde viitUi 

¡uW -• WC  :-:r.t 
'..¡o - ;:';(Xi -tin 

0 • 0   '".HOC 

,!p to 0 ri/.-'Ui! 

,ii; 4,o ,;L>; m/i)in 
T) » ' •• '   k>} 

1.1 - /'.t- iiim 
1 '0 - 40^, mtr 

2b.      This raaehtne,   ìik«   the horizontal  log band oaw, Jiaa tv/o saw pulleys 

whost? diain<:;or hi .IF ten i ¡ed i--y  -he :;izo ci"  the i:o iel.    Tpc.y  ari; po.,i*.'.om:d 

orjp over the oth'-r.    The  tor stiff pulley si'i on upri.rhts,   the more tìe.ivy 

bottom one eery*«   it the «{»no ti.-ic as flywheel.    Dir <iaw pulloyn must b* 

aiatioally ¡md dynamically nal ancori and the oc it act  surface hardened -«id 

cambered.    The e.iw blade  runs verticali,/ from the top to the bottom 

pulley.    Tr,c lo¿ L¡ oiariped onto h earmaçe and passed by tne saw blade 

ja moved closer to the »aw blade after roch pr-wwfçe by the diraenaion of 

th« thickneae of cut. 

26.      Tht* verticil ]c; band m* is the; aiast vergatilo lor cutting machin* 

*#it'i respe yi to ior* dimensions .ind outtinr: ponaibil iti*-a.    The maohin* 

is .'. ade in nuwerout-' ei?,t s and vfirictit?s, whioh explains the wide ranfie 

of the abovu tn..micrl drta. 

7}.      Moder.* lo>j band s-wa h..v-   num muc ac<;rt--.or*«o   .. errior to attain 

a hifjh cutting onp&citv.    Th* / offer,   he» des* the f i#h opoed of the 

carriage and .•» cormepn rutin** ifiw bladt^ 3peed,  the ponsibi'   *y of «tttting 

o» the return stroke of tne Garriamo ^y usinf? a douWe-ad^ed saw blade. Hite 

remits in a Capacity morena« or abcul 3<JÇ* \n «ompirisen with a machine 

with isingl«! oat. 

?9.      Hißh ¡Ved apeed renjiren  m aderiate fast adjustment of the nuttim* 

«.hickiieas.    The cutting of the entire log ij pre-proflra»med by an eleotrir 

control arrangent on tb<  newest modela and th.. machine then workr 

automatically.    Trie e.^rrio^c normally has hyrtrauiioaüy or pneumatically 

operating ol war in«? w (:u<0,   ì lfhvi ¡uni ty ,..?vi :ò'.'. i-.ecutMoofca and u 

Kieker for the reeidual  pî-tfA. 



y.      The  rcr.uv1   oí   r <        -'•••  .'•«••..  m. o, . >     <-       i 

lur-oer  ein U  tuU.y r v - ;<•»..• d   'Y.-   ,n- v« ;-;...-   W!    ^   "nrofu -   U-   '.r.t! 

horizontal   le- UH  -nv..     •'•   -.oir^,   thr   ^-r-   -,- r^ch-m.-aMo-, att.-xincrt 

ly the «ani; w or dculùt -.,a -.• r-;,-:  <, r  v,   rv-t .v n^nbi, ;  ¡.cev^,    Lhr 

voritin^ Ho*  for e:,r.i    v-uf      ' , .^ -   •'• "•   •»'   ^v.-inff*,!   xn mn.  .t .,.v that 

the compiete work im; /lo*;  ir. cnrtro.lod   -  on^y one nan-    TV-  capacity of 

a loC band saw corre aj-onri. *«>   -h..   ai^rou»  .ii/.^ and motel,, of  Lai.; type 

cf machine «id cannot be »jivtn in  a «i *ln  figure,  not  to mention that th* 

catUmc or.paoity deluda ai no or  upe-úes,   log di»enaion  and boarti thickneo». 

The oapacity mages for plain   menine without- mechanimtion from .»boat 

3O-5O »* of lot wiw,   and îo- moâcrr.,  ivlly-«echiuit«w» heavy-duty machine 

f-o» 80-1?0 »3 of loß voliïi»  p«r 8-hour shift proviso,   however,   that a 

band n-MM work- in conjunction wiU- th»» headuawi 

30.      Sut to th* versatile er.n-omnt pcasvi-iiity of 'he vertical loff 

band saw,   th* «nienUo«   in por.c-1 --v.n <vm; .i/tam whether thi:. »whin«, 

ehould be preferred to Vî-  ,~uv; r..*.   IV fender« of the ler h.i-i saw 

point #>ut above all that u h;,:hev cpjir.'.i-.iti•* i-eoivery  is ,'ive», due to 

tht •nailer kerf (sbout '.•>*   J ; ronparicon  to 3.. in by the ßAnr saw). 

HoweW,  thii additional  rrw.wry  crtstc or.iy tkearottoaliy; what Í8 

confined in practice  ir. t M IK  cut ".-y th.- los t-wd er« M m'ite often 

wavy, a© that the Ions 0" »r;t m-iaiw: jry tie gan.» saw i« compensated fot« 

by «ore acettrate er.win£.    A --a .7 eut occur* if the «aw Wide har. not 

been accurately maint? in*.1. 

31.      The relativo)y diffic-ùt   .pkeep of ih* loir Kind ¿saw trades has 

cawed »owe diaappointment in d*velM>tT#: oowntriee.    It U not feasible 

unleos iitveetr nt io »ad« in modern and fexnenetve i-qvipnent for the sw 

doctor«• room, includinf automatic aharncninr and «nfflnf »acMwn, 

aligning t*el»f roll i IV »achine and «oldnrinjc apparat uà.   The trustent 

difficulty is to fini an experienced apeciftHrit for the saw blade 

tiwttMirt.   Higher opcratln.- «onto ftcoru* with th** io? band saw than wit« 

the ganff eaw due to the ebener of procurement and treatment of   nv e» tu*. 

3?«      Invefiflwnt •«pe'ttditure ¡* fbout y?C hj#-h«r oomp.ired with ¡fitvf 8»w. 

33,      Wie vertiCÄl  ìc*#» cani O:JJ  J*IO«M b# i»ipjayeri '*h.ïrev?r uee of a f,wft •«• 

íB reatricteí by the dir»cn»^on of th#> IO,T ^ni whfrt  individual cutting of 

valuable lu/m 11 importan'.    .,r »    ^-«c    1 -Uvier «f «»0«.,  r/tr^cl;/ nhort 

and heavily twiated  lofv  ^     ^^- l-.. b .'^.-   -u--  b/   •  1er band flaw.    Certain 

special   jobs,  'ii:<.   the ?r«p- .    - -:   c ;c. -   ff.r  /«,,-,«r   nnnif ir.turr  or oatttfyinr 

a variable production ^rofrru ••••>•   c ,n cnl.y  bt >inne on  «hr lo^; band »a*»« 



C.        0 a-ir S-y/  (^" rr-^ -••,v 

Ter.hrù<;a'    ¿f,-.   ; 

-a¡.h   fii :t'n 
) UU;îI<V- beirht 
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inaximun  rov »luti u  . 
feed  spred 
saw binde  spec! 
power ri qui rom nt 
aw biadi; tr, i ok ti«* si; 
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34. Ai« report «m «,,,,! oni,, ,Uh tn. VfpMcal ^ ^    other 

nonaction« HV „ldc.frMÖ . ,,, or ^^^ ^ ^ ^ ^ & 

minor part in tone's e.wili tt,chm>)o&. 

35. fl» can,: ««, u the KO!3t colora,- «oc* n-adrl* in Sirope for the 
Cutting Of conifera.     :fravv mcvVlj of tMi.  *-„    „<• 

•  mo-*1" Qi  *'•*«•  -.>"<•' of machinery are employed 
*ith eucee«* for <n« pro^n, of „oeUuo,, u,• including hardwood. 
W» **ta ginn atx>ve ,.fwi .,, thtì uf!Ual „^ flaw ^  ^ ^ 

«rebuilt on occr.ion, lut ,r* ¡WBa ,h. npfl,m ^ of t 

•T Ml. «Hennery tyac. 

*•      th» guiff «aw conMdta of* a ¡rieh MAVì« .,* ... i  j 
"  """ «""ing up and down, oupportaii Iw two 

_^_     -      ... -ru,< "-'•'«".r ' n flywheel and cmimti» 
«*••    a^.Ml^ on th, nl3„ Md 4.ylM til)e. „,„, of ^ to 

WWM.1, * .w M^ , .„ te rtwd int>, tBla Mshp    3TO hud>> w 

««-i««d * h«* or m^n.-.i!, „„ ,„ thc Md,.rn h.lvy.duty ^     • 

*•• * ». i« „* holo. u tl<M ^^ tho Wlte PTOIMIII ^^ 

<£^-" «mi,*«* ,*«. K^auHc fM*»H« and a„to»atte „«.^ 

«ttvle^pi ire controlled nlcttri"»!!- rrtm *u.. 
^^   *• 'Ac »-.irriaflß an which the 

Operator ri«^«.     L.-t^iy,   rPnol-^-rürt^livn''. ,. 

fo^dinf «r.t»o nrr applied to rull.y nt:Uw t.r„ rftlncltl. or h 

f^txr on» teuoh ..-:» nne;*..iP -, sp .Vf.r,,^ rr,.., v- •• lv , . l4, 
eontfPr6. ""'     !/*f,ln Whllc «•»**"« 



3<S.       The  hydraulic widti: n¿?nr,m  ¡.'   .K r v. i.  :'• r     •<•  i,:. ••-r ut ' n," of 

conifers and especially  i'or   ¡.'r<   production of   -, t r -jrlunl  UnV.cïr   :nd 

railroad oleep*?rr.f   whore  t./o  Cfinkc o,    ,a*u o: n  !-'•  prjKir Lonnd  whilr   the 

machine  ic   running so  that  thr diit ir»co  between   t--,p  inner r.-iw blades 

is changed according to the   Lo.-• diane-'er. 

39»      Another special  model  of  the £j»i£ saw is utjod for ihr  simultaneous 

re-sawing of two cants.    Por thin machine aplit  upper rollßrr. are 

utilised,  and it is mainly employed aa a re-saw. 

40.      The output of the gznr; saw depends on the log dimension,   the 

species and the euttlnff programme.    It amounts to about 10Ô-150 m   of 

leg volant in plain uniting by a heuvy-duty machine and within a working 

time of 8 hours, and is# thus nicher than that of a vertioal log band san* 

'Hie capacity ia not only ¿uè to the fact that the whole lo£ is split up 

into boards in one pass, but -ileo because the r^A! aaw 1* outstandingly 

suitable for mechanisation and can be, with adequate expenditure, made 

fully automatic.    The bringing or loga,  feeding to the machine, automatic 

separation of main and side 'umber and removal of the sawn lumber can be 

bettor aooompliehed than with n band saw. 

41»     the employment possibili tie s of the nan/? «aw arc almost as versatile' 

as with the lor band SAW.    Indenti, the diameter of lotfs to bo out is 

rest rioted to the passage disinolo;  of the maohine} also required for the 

safe guidane« of the log i3 a lo/,  unimura length of 2.50 meters, with the 

exception of spooial models built in particular for the cutting of short logs. 

42i     The gov» eaw Is the most suitable «achine for producing largo-volume, 

etandard-sised lumber from both coniferous and deciduous loos with 

diameters of between 2O-50em.   The most oommon passage sise Is therefore 

a sash, width of 56 or 71 0*.   Bnployed with success are models with a sann 

width cf 90em for the processing of largo-diameter   tropical wood (up to 

80s* in disnoter) which rcrniire no individual eruttine. 

43.     Besides ite hich cutting cavacity, the ranr, «aw has tho .¿vautras» of 
sturdy construction, ^simple neM bi^e treatment and relatively low 

operating costa.    The investment expenditure is less than that for a 
log band eaw. 
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t ' Il   ', friuRditia»« 
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-.»r.iVî  inont«!*  «f Mw «*w»f»ti»«t 

*c        the do>Jt>l«   enru- nttrpor   ' :? 
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f«,<>4 apead prwk<n*g ««Ja   ^Pfe        ^ *    í* « «/»ta 
I>a4 ap«** »rvtaai.* bo.rf« «MP*      * ; *' J 
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length oí board char-                             . IOô/Vô « 
eammî aepth per ,*.¿                  w.'i( 

w;,'l0 ^ 
poner raquireuent ap ' ¿>                   • *• 

46.     fh« -.chinr n.:n8ir,-    ec.vni      i y of t*> tfiltfer »*ads po.meaed 

oppoüt«. tach othar at diav-uu»« to «aeh other «hic* en« b* adju.ted 

«•elicili* or hyirH»\ioai:.v.    'B* chi^f h««l* •*« «PÜP»«^ **« »í^11»» 

«j* th.ir m*r {minímm :i. ****** P) ^P*««« «• *»^ «*••«• ***•»» 

and ieneth ef chip.   S*ch «H^pfKir he«« ií APíV*» éâwtîy ^ «» 

el.ctric motor.    Ttw fiven f«ffrf in**«» •** »»«*i«fci«.    * «kMi» H» **•« 

«Mi« «MU » <*mee in the UnrWi of ohip«, Aie** i« «M Maeti«« •# 

«»ber of Knive».  f*ed ^»•* «* ratt tff svolutilo« »f t* ^iPH' *"•*      J 

41»     An iapwtant P»* •f *^ ••**•• î» **» ^«*4m <** ••••••*«• 1 
mtohanisa *« tl» l»f«^ •*•• «i«« Mitait i« f##éî«i »• ialli»«MlM* «*^      . 

the hi# f«*4 tf»«*«. ! 

4â.      Planing he»4» f«»r 9blaifilnf a planai  :»«mbtr auPiTMt taA *• ••••••%•* ! 

te th« outf*»eâ ma«,    A fwrtiirr pfinmbùi», i» t*v«fi ìf Ih« atiaOlwiail »f • ^ 

circular re-raw unit muh \ -«trn'-t,á.lt uaw k.adf« «»attilli it» *«•• «e«ÍHf | 

fro» the »achino ap to ••• cutílftf -aptu ^¿   'Ma« in ona worüin« «t*p. 
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^4.      Poin».  (e)   ; lie.-;:,   th,-:!    i >,,    .-/f. ;    ¡  wi.jj'..- ti-- oí   , ; cm or ."'8 cm are 

onerali y not  procan^d  -ti\/   ••or-.'  on   the dunbio c.iuter chipper,   since  it 

in more  lucratif;   to   ta-'    U.;    i-j.teriJ   ..Hicti->n:-. (r;iab:-) of  these  logs 

into boards. 

irj.      Beuble canter chippen ire up  to nevi prt don, x nate ly employed for 

%tm cutting of ooniiYrn.    Cutting tríale with tropical deciduous trees 

and different eucalyptus ftpecies have however yielded very good results. 

If one consideri! furthermore that plantation« with fast-growing conifers, 

in particular Pinua apeeife«, have been started by numerous developing 

Munt rie s which will in a few .years produce large amounts of small-diameter 

logs from tiuntungs,  this will give the prerequisites for a successful 

employment of double canter cruppers in those parts of the world as well. 

>6« ft» circular saw was introduced in England in the loth century 

M s tetaArig for log matting. 'Hie machine today still plays a major 

role in the forr.c-r British colonies. 

ft.     Hi« simple «od«! of *»e ©iremlwr um has on« saw blade.    Its saw 

arbor 1« driven via a dirne., driwt moto» or via v-belt«.   %e log is 

clamped onto a travelling carriage and is pushed through the circular 

»aw blade manually. 

5§.     Ködern types and tho^e far tiu* cutting of large-diamater logs have 

* clsaping ctvrfcsj» with «leotrio drive, isydraulically operated headblocks 

and présélection of the cutting thickness. 

W*     H» oircul r »aw m heurig iti a sawmill will be eliminated within 

a reasonable amount of tum in favour of the gang say or log band saw.    Of 

ail «achines,  the circular mm yields the «sallest recovery of lumber èia 

to its large kerf which, ctmpanding on saw blade diameter, amounts to 

Ì5-?Smm.    Circular sams with two saw arbora,  working with one top and one 

betten snw biadi-, do not brine any fundamental, improvements. 

60.      In comparable out tin,: < opacity the power consumption of the log 

circular em i& 1-3 timec higher ttmn that of a r.mg saw or log band saw. 



61.       Circular uawo as  aoadri^ <u»   juctified  in -nodorn B-wmill* where 

they  are uoed  as re-s.-.ws for Ine productor, of -.ilroad  ulecpcro or cunts. 

Lesser cutting deptns and aaw blade« wit*   -. marinu-n diamoU-r or BOOnm 

suffice  for thia assortment. 

6".      Double log edge• have  two adjustabîe saw bxadec ponitioned next  to 

each other.    The infeed h.« a chr.in-bwd with fixed or iwortable dogs. 

6J.      The low of out pl^s a minor part wit* this machine,  ainoe the 

kerf 19 only on the outer part of the log and apart fro«, thia,  only iocs 

of lower quality grades are used. 

64.      It appears from the descriptions of these machines that their 

feature« of construction arr adapxed to specific lo* dimension«, wood 

.yoles and production pr^rsjato«,  and fürther that their ranges of 

utilisation «or« or lea« overly.    fhta last « S rcumatanee often givaa 

eause to the issue of what machine type onoulU be preferred.    IM« i» 

than decided in traditional ignorance of othor machines in favour of 

the oustomary and hitherto oomuonly uuod type. 

65.     Criteria fer the proper selection of a »achine for the cutting 

of log« arai 

- Ug dimensions   (minimum - maximum *ia*etei» 
minimum - maximwn length 
log shape) 

»     Hood specieo 

- Qepuoity 

»     Cutting pjss^^W**«* 

lé,     mam m********* mm as investment ©osta» **mw wxmmvtim, 

•aw Male mmmmm, «t«.» a» *# mwmàm W**** *•* ** 
optimum teohnioal solution. 

67.      A sawmill will often require a combination of various machines in 

order to meet the given "requirements.    The following is a general view of 

the most frequent sawmill types: 



Wi Í h    <JT\C    ."i !'   ' lOr•"' 

to   'i   lo,'* d i.,;,:   U- 

i: •••<:;•,   ".u  tin," -.;f raan  asr-ortments  up 

tx >ut • i-c'i,.,   ":oni:'i:rr-j or deciduous   tre-.irs. 

1')     '•' -¡bjncd  (Jai. :  -  "•••>•   .«: ,,..   "   ,. ••;ii 

with gan,~  saw ,i!'    ¡u-  prr.-sa-.; and double  lo(T ect/jer  JB the 

ro-aav machine,   sawmff of -mlroad eieeperr, or structural 

timber up   to   »bout  n diameter oí'    Öcm. 

c)    Plain Band 3-tw Mil] 

with horizontal or vertical log band saw as the hoadrig 

«achine and hi»ivy band re-eaw an the re-ssaw machine?; 

sawing of special  assortments,  larg»-diamet«r logs,   also 

'      tropical hardwood, up to a log diameter of 1500m. 

d)    Combined land - Gang Saw Mill 

with vortical log band saw as heodrier and gang saw (if 

occasion makf* neres.;ary, with split rollers) as resaw 

machine;  cutting of  ill mark«tabi, aosortmonts up to about 
•i log di.-uneiur of  'Wen:, 

•)    Chipper Mill 

profiline by doubl* cantor chippar, r«s«w on circular 

ï*WM or double band 8W» sawing of mass assortant» of 

conifera f*ad deciduous» log» up to a diameter of 30c«, 

IV    -WmilZATIOW OF SAWMILLS IN ttVELOPIMC COtfilTOrra 

«8.     A fow Mutata eo«aiior«tioi» on ths m^mismim of «wwiU« 

wt«g %hem mmhinm «ill foUoW in order to fiv* « 0IMP plot«« of ti» 
«aeiiinary described far the «awing of lop, 

69.      fcohanlaatio« within a .««mill io first of all «ftcteratoad te bo 

tho ropl^ent of «anual labour for all intanai «ill mat„ial iraaaport 
by  tho application of conveyor uni*«;    lifti«,. ,„.„•• jr«ï mu—,   lifting applíanosa and cram»® or a 
pneumatic conveyor aye tern.    Part of  it  ia the f^edin* of •»,» »   * • *•'* *ne i'Cdxng of the maohmory and 
material removal   from  the machine ,      «,,„„».„„  ,,, c  •    Nur,,?I,0i-« «Iher working procesaos can 
be mecnani:od besides pur*  tremspem   MOr      ,IM.h ,r 

^C      WOr •   3urh a" «neonurxnc and sorting logs 
;ind e awn lumber with  tre  a-c' rf . i ,,.-»».«-4 • t..e a.o cf . ¡,u,t,omc cqmpmcnt,   automatic aeration 
of main .-.nd ci,ic produca,   «n.,<-:jr,.   pan ^in{%   ..tc# 



The  fully  automatic sawmill  function  without   any   labour  force and no 

longer presents technics   problems,   but financial   investment  as against 

corresponding earning capacity must  be. considered. 

70. It Is a widespread,    but eriü    une,  idea that one can abandon 

mechanisation in the developing countries due to their low rate of 

wages or be satisfied with a minimum of mechanisation. 

71. Also,  of the »achines describid,   the »oat economical  is always 

the noèti with a high or the highest capacity.    However, heavy-duty 

machinée en recuire fer their full capacity utilization of unbroken 

•»»•rial supply and fast removal of material, which is not achievable using 

a large working fore« but only by adequate electrically driven oonveyor 

unite,   this Is true in particular tor tropical hardwood sawmills where 

logs of large dimensions ani heavy weight must be handled. 

72. The method of operation takes its cours« in a well run sawmill 

fro» beginning to end of each shift in a pre-determined steady ases. 

Äs output of each machine is coordinated with «ash other.    Hamas 

nuscle sanar depends too much en the working willingness of the 

individual and other imponderables for them to carry out in the long 
run.the required optimum working tempo. 

73. Another aspect is the duality of the work performs*;  ia mteR»ftissi 

plants it is oftsn estimated to be   igher, but in all casss mors uniform, 

than when using manual labour.    For instance, no mistakes oan be made 

with an automatic lumber sorting unit duo to inattention or fatigue of 

tbs Operator*   Likewise, less mistakes ars possible on an automatic 

sharpening or ¿»waging machine than on a nan« operated one. 

74. Additional investment expenditure for the mechanization sf sawmills 

in developing oountries should in principle be answered in the affirmative. 

Äs all-enconpacsing answer can be given to the degree of meohanUatiest tt 

ast only depends on the production programe and investment means available, 
but also en local conditions. 

75«      A characteristic facto» for the degree of mechanisation is the hourly 
costs per as3 of log volume. 



76.       Pi111/   <*toh>\n\/."ú   -, ..»  In,   ir   -'inpi   v .|U »•»>  prwtiatít i Vàljr  figUftt 

'•f   '.0 -  .'•.'. nom ¡«, .T '  ->î   ]*? -ffi.jnt .     li.t.liMíi.'ít    n  li-« filter»-  i» »11 n»rt 

<J«it*>   in   ».h»  lo,: ¿'%i";,   •    lì   bii'.dtn,- .    PW dec -„or' •  f«a*   \ìM§   ì«*>b«r ywd, 

üiria.hng  lo-hn^.     Whilst   im  prtif     of «^ co«tk  , n i^j-»^  r#Mlt«« 

t-W%    tf ti.t li. tal f-*win*   .uíi'i,   i      ,  ì. of i«# <t#v»l*piag «©«ntrit» 

it elisie I« at, «feo«i 4# #f tfc« caififtg r.eru.   >rw  titia it ea» to 

©«««inane tMi m •««••kitalty .'i«bi* #pir*ii«r, a» »till it itMM 

in tfcM» ««lutri*« »tie M fr«wí,f «t^p «^vMitttM •# frm ).0 - é«0 

tM»r«/b* «r l«,t v#l*»# ma it i il pnêmm *t aMprtjtiv* 

c»¿yfüffi 

«» 

«•:Ü 

??,      I« «tunny»  tt «*n M **H t<;*% « 

ccoruxttft devtlopWBiU ig|%Mm i«lP§ffp§4<f 

ffc* »it« MEW*!? •    A «•**«» «f tfttcMt 

!«§• U «Mtlttttft f«* e***'*** MMlttet    H» 

Mill wtU fegMi»  a*** *tHt r -hvi-,   on litt «#l<* liait «f U* 

«Ü t|» *iM*l«lf» *f *i»tr ft«Nmft«tt 

t ptmftfeiltur«.   »ï*,%aft »irti«» «f »*.- m*,in «§•»*%«•«§ 

I« ^TiMitl^t   IH «fil« * f   U»   : r«il «t«§§ l^##   tn 

?§.     fiw t.chatcM 
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