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1)     Introduction 

tafere ¿roin; into datali« of definition, raw notarial* aarketa, 
production aathoda and ooeta, it nut be stated that plywood itili 
raareaauta ont of the aajor forest producta in world trad«.    Hhile 
erlfiaally aainly leg« wr« «hipped fro« thoa« oountriea with for««t 
reoouroee te thoa« area« where hi*h technology and labour «kill 
allanad for th« prcduotion and th« coverage of tha looal aarket, 
ooat« have alno« ria an «o auch that tha produotion of plywood, 
veneer «ad bloekboard waa largely tranafarred to tha developing 
ooentrlea. 

ant befora £oin« into auoh dataila and ^ivinj tha reaeone for 
awn a ahiftinf proeea«, it nicht b» aooeaeary to give a elaar 
dataradaatloc of tha product« firat. 

Mltraf 1«9t tf rtmrt 

Orijiaally plywood waa deelgaed to próvida tha narkat with a 
•ora atabla produot than naturally grown tlaber. 

on tha toehnologloal knowled«* that tlabar «wall« or ahrlak» 
aaoh aera in tangential direction than in radial or longitudinal 
direction, veneer waa out and glued together in oroaa banda ta 
eeaellea tha etoiakaga or «welling tendaaoiee of tha alarla layara. 
Today everything la oallad plywood whioh U a aaltlleyer ooahinatioa 
of venni aaeete.    Snob plywood eheete ara uaually produced in atandard 
eleee, bat aeaatlnaa for epeoial purpoaaa alao in vary anali er vary 
Uri» dloanaiom.   fella tha anallaat ara juat in tha ransa of poet- 
eard alta, thar« aro large plywood ahaata predaoad up to a aiaa of 
9» x 50» or 2.70 a x 15.00 a. 

Hoe tha range of thlohneeeec variée vary auoh.   Malie tao tal meat 
•lyveoi wee »»«ally for apoeial parpoaoa auoh aa the produotion of 
«emplane«, teday'a thinanot plywood aooaa to be aaad far the 
of baainaaa oarde bolnf not thlokor ant aoaatlaaa «van thianei 
ortlnary paacr.   flee ranea of thloknereee coco »««ally up to 1- or 
29 an, but for opeelol purpoaaa alao anali thloker plywood oen be obtained. 

"'* ****" 



b)     Çtyy actor lutici vi  ventar 

The determinati^ rf veneer is  a thin piece cf 1Ä>od,  ««loh »i-*t 

be  either pooled by a r^j-y lutile or mi-ht  be aliood by a veneer 

ducer.    Alno Gx.r. veneer i.    till in we for certain opeeial purpose«. 

Peeled veneei   la  eclrt *B a semi-product,   but  is usunlly ueed for 

plywood productif cr tr- covei   tht. cere of blockboards. 

Sliced fancy wnecr is used mainly fo:   decorativo purpœee, whit* 

atara U cover  ~jiy other woodoa Wrclj or panela to ^ive them a 
beautiful >   ¿ ¿"•ice. 

The thickness cu   clicod venear be-ins with the very thin laterial, 

»»hieh is usad for special purposes mainly in Jnpar. wd whiofe has a 

thickness of 0.1 mm or lese, „hilo ordinary f*iey plywood is acinly 

producod in the  thickness Ten,* between 0 J «id 0.3 «a.    Veneer in 

*sia ie  morally produced in thicknesses fro« 0.25 - 0.6 aa.    Bttropa 
j^nernlly produces O.53 - o.r -am 

e)      Char^otgrigtlce of bj[nck,bo,yd 

Tlie ori^n of blockboard ooraes from a time, where ordinary 

plank« have i»«n *lued together to form ,n block of approximately 

O.50 m hei.-ht and n.50 a width.    This block wns then sent taro««* 

a -an¿ saw.    The single dices vara oooposed tether after tat (mp 

•aw and were coverad by oroes \inA veneer in e hot prese. 

This process is too expensive to be used today and for this 

the blookboard coro is manufactured out of wood waste which ia out 

iato Btrip« and ocr.pc3ri together to the core layer. 

A» a special product BOUO coapanie« still produce so-oallei 1 

board, where instead of the formerly used wooden plank», peeled 

le f lued toother to large blooks and out to slioee, thai feraiaf tha 

©ora layer of suoh blockboard.    auch laainboard today rsareteata «fea 
•oat stable product ia board fora. 



1   — 

Bioofchoard la mainly produced in etimdard e i zea of 4» x 3* or 

1.25 • x 2.50 •.    In central TÇurope however -th* standard sifc for 
blackboard is laxjor and usually in the ran;;e of 6» x 17* or 1.9} m 
x 5« 10 a. 

The thiekneas of blackboard usually rsn^ee between 12 and 25 an 
(1/2» to 1»). 

fi     leriew and Projection« 

f   Of  DlTMBfld in Taxlaue ar.a» 

In the Itoited 3t*tee tmd Canada plywod is widely ueed in the 

oenetructio» indnatry.   The ordinary Jnerican houee oonaiata «f a 

"°*" **•*• »•*i *»*«* io oovorod with softwood plywood on both 
•On».   Tali daeisn represent« the walla of the honae.    The softwood 

Plywood ueually will be protected on the out»id« by either asphalt 

paper, aebeetra aanant plate« ©r other protecting materiale.    The 

inaio« of the wall» will be decorated fcy aetna ot hardwood plywood 

or formerly ¿yfanas ho-ird and wall papar.    Beside« far thee« etandard 

henne« plywood ia aleo widely uaed in office« for "all parti timing 
er alnply deeeration of the wall«. 

another eewntry with a rery lari?« °em\u«ptl*i of pl/voed ia Japan. 

In Europe, plywood ha« been partly raplaead by the ohaapar «hip- 

M Ions an it waa «red far the «nwnifaoturin« of furniture.   In 

•«natia« bu«ino«• and fer other apeoial purpP«M plywood is 

•tall laraaly in ate and hard to be re»laoed.    por wall deeerntion 
plywood has even an iner«eain£ narket and danand. 

!• dtvelepins eevntriea plywod ia 

ef eenetrvotion and furniture nakinj, 

pójetelas *wy etahla ehareeterUtie« 

often need fer all 

it 1« n flat antarial 



b_l    llanda of plyuood rjpsj. blackboard In various ycaa 

Ir. the  United  "tate:-«  plyy.>d rnrket   tv;c different types have to 

be distinguished:    softwod plyjood nnd hardwood plywood.     Softwood 

plywood accour.tr for rb«ut  75,. of totil consumption.     It is totally 

supplied by domestic production.     The bulk nf softwood plywood is 

used in houein • cv-a.it ruction 

The aof tweed plywood  i;i,  however, mini y manufactured fro» local 

rav nateriala and,  therefore, rj,t of considerable interest for taie 

working p;por,   rhieh coroidei-' the production of plywood in developing 

countries.    The roaainin,: ¿y   of total plywood consumption in the 

United St:.t«8  if.,  hov^vui ,  ni hrrdwood.    This  ic a plywood type 

produced in developin    countii«"..    Hard-rood plyuood is ra&inly used 

for intericr decor-'.t i on 

Durin.» the l«t tventy yam's tho ?J5 hardwood plywood narket under- 

went ai^ificant structural chrji~e3. Ori finally, »cat hardwood plywood 

urn -sanufacturea domestically from either local hardwood apeoiee or 

lar.• quantitiee of i «port cd lo*s.    Importe of the final product war« 

na^lijible. 

Various factors made local production coat rise atoeply.    Aa a 

rseult, hardwood lo;   inporta declinad eharply TAIIO imports of flnlahed 

plywood roae.    Total hardwood plywood ccnaunption increased at a rata 

of 7.5'/* P.»    i« the 1',6G - 1y?0 pariod. 

Aa doawatic hardwocd plywood production, wtiioh In 1966 had reaoüed 

alnoat doubla the voluae of output of i960, declined alno« than. 

Iaporte capturad *ost of the expanding aarket and eocounted by 1910 

for about 55¿ of total united State» • hardwood plywood ooneunptloa. 

Alian countries supplied mora than 90/» aa* all hardwood plywood In»at lad 

by tUX 

tinea lai an aunpliera started to take ovar the US hardwood plywood 

lnporta, only Japan had production oapeoitlee oapaale of heap lag pnaa. 

Utar tèa Philippine and Taiwan anaree banano auaatantial.    Bat ay tna 

•isti« the Bepnblie of Xarea eurpaeaed all of team, aran Ji 
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to WO, Kor«a and th« Philippika supplii most of th« US hardwood 

pljrwocd iaporta.    lfc« share of Japan, which oouMd to participât« in 
tho aarkatt» jrowth, had fall«n to about 15*:. 

Aria; the period from 1561 to 1570 th« US hardwood plywood iaports 

CWH« by an avtra^o of about  15;. p.a.    flüs ia doubl« th« rat« of 

inert»»« i« hardwood plyfood coneuaption (7-5A) in th« saae ptriod 

of tí««,    fort r«c«nt obMnrvtion» havo shovm that th« inert«* in 

aardwood plywood iaporta is be-innin- to l«v»l off soa«what earli«r 

tfc» «xpacttd (fro« 1973 onward).    Ther.for«, form«r projection« of 

tfca uin cognant« of th« US hardwood plyvood aarkat hav* bttn rtvi.«d. 

Ifca futur« expansion re.te it tstimattd on th« basis of th« 
follovin* assuaptionst 

ttrtil 1972, 08 h.<u*dwood plywood oonsuaption inor«as«d by 

7.5£> pt*.   Proa 1973 on th« averv« amual growth rat« will 
b« 2.3J6 (until 1985). 

ft» to rising lo? und production costs, doaastic produotion 
will fall by 5£ annually froa 1?70 to 1935. 

IJS «xport« b«in3 rath«r aarlijibla will r«a*in at th« 1960-lml. 

m a raoult th« saar« of US hardwood plywood iaporta in total 

plywood ocmuaption will k««p on jreutnz.   Figuro« «a ta« 

01 svawaod plywood aarkat in th« past, at praeaat und ia tat faterà 
art oaapil«d in tabi«« 1 and 2. 

ijiatk. 
,5 
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Mark.t in th. USI 1960-1270 

T»ar Production Importa 

(in »OOD 

übtporta 

of a*) 

Cons ustión*/ Conauaption 
p*r 1 000 
ospita 

»3 

I960 976 633 3 -.  606 8.89 

1961 1  155 644 4 1 795 9.77 

1962 1  342 789 3 2 128 11.40 

1963 1 AjQ 828 1 2 317 12.23 

1964 1 693 921 3 2 611 13.59 

1965 1 814 927 6 2 735 14.05 

1966 1 838 1  110 8 2 940 14.93 

1967 1 636 1  101 7 2 790 14.01 

1968 1 778 1 670 12 3 436 17.08 

1969 1 621 1 865 14 3 472 17.09 

1970 1 540 1 812 y 3 301 16.0Î 

¿/   Couraaption - Production plus Xaportt »inu» Export« 
So«•«:   US StpartMni of À*riauiturt, Tvr—X Stnr&e*. 

tMnyhaaaMiiaiii^diMlfaMM 
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Tabla 2t 

ftPitOt* Pulli* for Hardwood Plywood and for Importad 
üirtKMá Plmod in tha Ma igftwwfc fin .rw. ., „3) 

# 1Î70 1975 1980 1985 
factual! 

1. fatal Datant^ 3 301 4 o34 4 576 5 126 

2. E*porto¿/ 5i 12 12 12 

3. Production* 1 540 1 192 922 ^3 

4. femad for Hardwood 

nywood toporte^ 1 812 2 904 16« 4 425 

V   1970-1972Votrtk rat« 7.5^0.*. 
1973-1985 conili rata 2.# p.a. 

|/   fro» t972 on «porte maintain 196&.volwaa 

y  Fro» 1970 en annud rati of daoraaoo %, 

y  him 4. . 1. 4 2. . 3, 

W Papar fact of Apicultura, iter«*« Sarrio*. 

ALi^*. * JLiti ..      •    ,   - 
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The Japanese PlywooI XarKct 

In Vj6y, Japan accounted for ¿1;. of the world's total plywood 

consunpti^n.    This share is conoirtdrably lar^r than that of the BC 

and of the United Kinjdra combined.    It makes Japan the only Asian 

country with a significant part of +he world's plywood demand. 

Similarly important  u;  thu size of the Japanese plywood industry. 

By 1970 there were rrorc than 600 plants many cf which were rather 

snail, indeed.    The industry's record shows an impressive 17,v - 

average annual rate  of increase in production dur in/; the  1960s. 

In the fifties:  a major part of Japan's plywood was exported oaialy 

tp the United States,    'lien exports declined, because of Korea's 

crowing competitiveness in tne early aixtiea, the industry could kssp 

on expanding at a rapid pace due to a ateop rise in domestic demandi 

looal consumption ro3e by 20> p.a.  in that period of tima.    In 1970 

less than 5;: of total production rare exported as against 25/Í- tan yaara 

a£0.    One of the main factorc v»akeniivT Japan's export co«p«titi*«ns«s 

was the sharp increase in raw material prices»    between I965 and 1970 

prioes of imported logi marked an increase of about yy-,'% 

Like in the United States moat of the plywood is usad in housing 

oonstruction inoludin': prefabricated parta, tenporary structures ani 

scaffolding (about 40 to 5o£).    Furniture accounts fer a parliouiari/ 

hija share in plywood use (30/-')«    This may explain the hi^h plywood 

consumption par 1 000 capita of Jr.pan as comparad to other industria- 

li ted oountries.    In Europe, how3ver, plywood formerly usad for fumi tur« 

has *b—n substituted by chipboards to a larpe extant. 

Logs, which in the early sixties ware supplied mainly «jr tfcs 

Philippins«, have been purchased more and more from last Kalaymla sui 

from Indonesia (Kalimantan)     Fine* 1572, Indonesie« Borneo Is th« 

main raw material sour00 of Japan's plywood industry. 

Estimata« of future demand have been tasad on the fell ovia«. 

as*uaeti9Mi 

Looal oencuBBtion will inoreaee by 7.5$ m.«, fra« IffO to 

1975i •»* >V 2-355 P.». from 1976 to 19«5, thus grani«« at tarn 

peo« aa the Ub hardwood plywood aarkmt. 
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toaaetle production vili noither ris« nor fall. 

Imports art expected te reess» f*rtk«r îqr o.3;í anraiaUy 
for tU «hol« period 1370 to 1385. 

ftb}M J and 4 sir« a quantitativ« manary of Japon•• plywood 

, trad« «ad eon«uaption in th« p«riod until 1985. 

i* * %ti?i - 
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SÉbLii 

Ti»      Production      lacerti      Export«     Conraytio«!/ 
ptr 1000 

T 
11.2 

1*0 1 403 155 1 043 
t96l 1 666 - 346 1 320 14.0 
1962 1 833 - 357 1476 tM 
1963 2CT3 - 341 1 73t 10,1 
W4 «453 - 361 2092 11.6 
1*5 2 627 - J85 2 242 tt.f 
1966 3 101 2 3T5 2 726 27.4 
19#7 377S 21 m 3504 39*1 
15*0 4T4J 4 410 432J 41.5 
t*9 9 093 27 140 5540 54.4 
We *m 27 m 4 454 44.4 

UrainUti p\m 
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IlttLJl 

1979 »975 

4.   IMI for IM. 

tt* firmer 

19Ä> 

««54 

227 

«924 

S 553 

2S4 

8 122 

i.  fet«t Om*l/ 

t.   »»arto*/ 

i.   Fr<*Mlion¿/ 

10 703 

271 

8 122 

it m 

€ 122 

y tm-w5 
tro-i?« 

y tjio-t?» 

*•** «*• 7.5JÍ 
5F*wtà ratt 2. j$ 

4/  4. • 1. 4 2. - J, 
«•** (««2 OR**) 

jÉi^'à-i ÀvV '    -** 
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n». ¡surop.v. iv ood ^ nlockboard Market 

^ the wJ  of the ruxtie,  ,    To -tc .^.^        , 
was «bout ,1.5 ail „3,    n,j+ ;tC "* 0^"> */*>od eon.«.,!« 

41.   «nd the -jilted Kin düm for 22 "      '   ^   * *»"»*•< ** 

U«.VT. ,Wiurop.,, suW ,„/'    *Wth °f ~»»*"««• r«» 

-*ot exuded ^^ °' ^ *   ** *»*« «-P«. 
ree *y nWt ,, t -   1    '' I,  COnSUaPti0n in th* *"- "«-o. P-  • «*  m the cm»« marJwt ^ ^ ^ 

p^:~ ;h:1;:1: r; .^.r——-—^ „ 
deviant of the   w»^        "     '    ^ "^ r—« '" «"• *• «» 
th. bulk or •„    , ohipbo.-wd inductry,  „hich h« tik» <~, 

oowtructlo« ^ inteii.r decoratlon yrt~* ••»«• ** 

"rie, »od. produetinr co,t     'a"°B-   lBport«d '«' ««W. trm 

Local  productif oovei   d M    nf tntft1 

«*ropetji exports) nnd {Jrtrt Uritirf» *v       ,    . 

l»or«ssyi-6;     ü.í•I «•««•• •.« 1-. than 10.f ,„„ 

•«t. ^n» xjrpe of produot. trillali k.». « .   

nm <v o.    i, ppod«o«l« «oil. MM ««.M,,,^ 

^gìagte^'fiMi»^»,^ 
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i*M tK*«! MHM pl^o,.  4„  l„e.  „«!«...    „ „^ 

-'^ *U° •»— *~ »• ««»1 ^.   ^ .„, ,J" 
finiahtd plywood. 

I» ort„ ,. s„lœt. tt< futuro mwktt rtM ic ^^^ ^ ^ 
it ion« h«y« b««a mode: 

ftrom 1970 to 198: . 

IxportB «« «pKUd to i»»cWM. «»ualiy by 5/, until 1975 
«* *r 2.5; fro* 1975 to 1980.    They will u «t*l. from 
1981 to 1965. 

1970 to 1975 production koep. at the 1959-lwel of 
«"*!»*.   It «ill **,r.M. »t « «»ual r*t. of tf fr0B 
t976 to t9ô5. 

* • ~*.U iaprt. «ill ri-.   », putativ, dat. o* En, <*.., 

ppi-f 
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EA&2& 

T 

2 551 Ü63 
..-JSflÎJL«. 

i, 'Tff XA KÀ 

1950 ó^O ? 684 
1951 2 724 31? 6*0 2 931 
1952 291; m 535 3 179 
i?53 3 239 i ^ 705 3 :>33 
1964 3 231 1  21 fi OIO 3 6J5 
I96r 

3 303 1 263 865 3 706 
19^5 3 338 1 250 0*5 3 723 
19Ö7 3 373 1 W f« 3954 
I960 3 508 1 723 1 052 4 ff9 
1959 3 310 1 787 1 US t 4Í3 
1970 3 ?40 1 956 1 202 4 á*S 

8o*re«»i   FIO Yearbook 195J-1970, Sow 
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 tksas?LäPaXo2:^^rtj|d 

1*   Total Dwiftû^V 

2. Sporta* 

3. Production* 

for Inpoi 

1970 

1 202 

3 940 

ttdPljvo 1958 

1975 

5 339 

1 534 

3 940 

2 933 

19Ö0 

j 070 

1 735 

3 M 

4 757 

19Ö5 

S 900 

1 735 

? 359 

5 27S 

J/   1970-198$ annual growth rat« 2.ó> 

V 1970-1975 «nnual growth rata 5.0,4 
1975-1990 Manual growth rat« 2.5,, 

19ÖO-19Ö5 «tabi« export« on 19Û0-l«vol 

3/   1970-197? rtabl« on 1970-l«r«l 

1975-1985 aanual rat« of d«ersatt %*, 

y 4. • 1. • 2. - 3. 

WÊÊ 
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riarc'w(>od  pl/nooi' can hn usr.l for 

furniture, either a:   major matffrial m arfa« where seasoned 

lumb-r i* not  ivallnbl«-,  or 00 decorative coverage of a 

wooden i'l-u-.if) g-trm-tur» # 

dec o rat ve pi.•-.od such :s> 1 rito ri, >r oladJing,   dnor ekins, 

construction Fl>T'*-d ouoh E.E coáctete shuttering plywood 

bo- Y*«, exterior eluddins,  ^uiliinj coronanti (the latest 

•di ti on of African Plywood Stance P.S. 1 - 74 appro« tb« 

uae  of cortain Aia an npocies  1.   «h? production cf plywood 

which would <iu.--.hfi- under their published load bearing «d 

design  .-.pacifi option. ) 

Û IlS&JUlJU^SñÁ, Jßd bloofcboyd oonjr* C^pbosgt 

The tendency to use chipboard (particle board) matead of plywood 

it always based on economical and not on technological reaaone.    In 

Europe,   for example, where the plywood industry waa widely replaced 

by chipboard producing companies,  this proceae wa« only possible, bee«_ 

tht coats for raw material for chipboard are juat about  15,$ of the eoete 

for raw notorial for the production of plywood.    An additional problem 

is the different  recovery, which made *t potaible to aell chipboard at 

prices of 25 to 10,Í of the prices of locally produced plywood.    Swan 

coirpared with imported plywood,  chipboard prioea are «till aa low at 

juat 40^.    Vfcia make* it mat natural that chipbotud it now ueed, 

whenever it la poeaible to replaco plywood. 

l'ho chipboard tendency, howevar, will be limited towards tala 

direction, because only in certain areas in the world, such as Surepe, 

the United States, AuetrelU and South Africa, euch a cheap sat eri el is 

available, which enables the cheap production of chipboard aa a competition 

of plywood.   In other parta of the world and mainly in the deve lopin, 

countries with large forest resources the production of plywood is alili 
tate* cheeper than any chipboard could be made. 

liiimaïiiiiiiiia multi ha-  'r'**^'^^ 
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¿2SS5~*Bäfo»^jD£ vea *Br 

Cons^Lion  »a doma«, of VW»oer 18 diwetly rented to «*, 

fluctation« of fnahicn.    0c»eraUy veneer provides a natural wood „,„. 
to . iar«o  ran*, of *oo*3n Pi-oductBi  ^ M furniiur, fluah docr 

rrrrdpartition,tc" ^dt^°n^•*-««"*« 
V      aptlC,OS tb° 'iC^d of -<^ Hpcci=3 v,rio3 a, *uch M th, 

total Q(!»cnd of veneer altogether. 

In tl*. ro.p.ct vena.r «t only b. considered *, th. sliced or 

^ Cf VenÄer> WnU08 ^ >eeUd — i- o»* a «^.product 
for th, plyvooa production and U considered under the section o„ 
plywood. 

6Ucd v.MW «„ u8Ußll, prodttC8d in dev#l0ped counipi38( ^ 

a« U thl« p^ of the woo^r* industry tb. ^ftin^ pr.ee- h« 
*Tt.d *«* y.«• ^ ^ ^ ^ moM of t]M vgnw iB ai 

produced in developing countries. 

iL-T***** W» Vff^rjaodjiction lB «-f^m ^trj.. 

^rtrie. de^tr.u», th.ir production •*„» iB nUiim u ^ 
•"•»•• "f producing factor! ce. 



mmm 

Factorial 

/»ICA 

Alj»rir 1J71 

ca»«roon 1971 

Cofu;o (BraiiavilU) 1<;72 

Ethiopia 1972 

Oabon 1971 

Anna 1972 

aiiaa& 1971 

Ivorjr CoMt 1972 

Ktnjra 1972 

MAIOMì 1973 

KcMafciqu« 1971 

Moroooo 1972 

»¿•ria 1;72 

Swasiland r;yi 

T«uunia 1072 

ftalsia 197? 

%a»d» 1971 

leAv 1971 

C«*odia 

fe«»!«»! r»p. or 

IMI« 

IMA 

Production 
Ye-r PLywood 

1971 

1571 

1271 

19Î1 

1SÎ1 

*9?1 

ITTI 

1911 

19T1 

23 OOC  a* 

5 700 «3 

10 00O m* 

2 500 

75 OOO a 

4ú 761 • 

2 000 a 

2Ç 000 a3 

15 2>6 .3 

¡3 

} 

,3 

2 

3 

1 000 

7 100 

22 POO a 

J^ OOO 

3 700 

110 000 fc 

¿SO 

5 600 a3 

aro 000 a3 

10 000 a-* 

4 000 a* 

S04 OOO B3 

10 000 a5 

110 000 a3 

«600 «3 

14 eoo a3 

tot TOO a* 

11 900 aJ 

87 352 •* 

«7 «3 

55 000 a3 

500 aJ 

1! JtJ a3 

10000 a3 

II9OO B¿ 

2 

5 

3 

2 

3) 

3 

t 

I 

1 

5 

t 
4 

t 
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P r o d u 0 t ion           Pao t   0 r  i   • a Caia*ir» V1M*T Fijn-noà.     Ihiur 

ma 
Labanen 1971 33 TOO mò 

Sabril 1573 oa.   25 266 m3 oa .  28 060 m3 
3 2 

Sarawak 1972 3 C34 OOC ni2 1 213 OOO a2 2 
Hart Kilajpia 1972 67 060 063 m2 80 •)2€ 461 a2 

35 
Mongolia 1971 3 COO a3 

Pakistan 1971 6 OOO w} 
Pap.  of ti» millppima 1972 73 037 ^29 a2 1 O03 755 a3 24 23 
Rj-tkyxi filanda (Okinawa) 1971 60 000 ra3 

Slfjjjii  -1 « 1972 60 579 OOP a2 22 OS2 OOO a2 
13 

»i Lanka (Cayl *) 1972 2 78C 608 ai2 
44 334 a2 2 

%ri« 1971 11 200 a3 

ftailard 1972 65 761 a3 
13 134 «3 2 5 

fcrfeajr 1971 53 "00 a3 

Hap. of (Basta) Vlataaa 1972 IO 100 a3 
10 750 a3 

1 

Lami laMlCA 

Ar fantina 1972 5« 000 a3 5 000 a3 
33 10 

Bolivia 1972 1500 «3 1 
Bruii 1971 336 000 a3 

377 000 a3 

Cnila 1*71 IO 300 a3 

Colaabi« 1973 66 000 a3 

Catta tie« 1972 31 520 »3 3 195 •* 2 1 
Cuba 1971 

1971 

2 000 a3 

19 000 a3 

Obataaala W1 

1972 

3 OOO a3 

11 585 «3 t 
Natio» 1971 99 400 a3 

finar ajaa W1 

1971 

1971 

16 500 a3 

12 300 a3 

6 80O a3 

Un 1971 

1972 

21 500 a3 

19 aooa3 
1 

IH»» 1972 5017 a3 ' 7 3 
IMMA» t*ft 40 009 a1 

.* 
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¿ÍHÜfiL 
Production Sottriti 

Year ««^ V«n»r        ^ 

Fiji 

Papua Ktw ruima 

W«8t«rn Snaoa 
1971 
1972 

18 400 n3 

1 0?2 a- 

1  TOO 

Source i   world "ood Mariti». 

3)     Production now 

In th« following producta« flew chart« th« diff«r«nt «Up« of 

production ar« d«»onstrat«d bttwett th. input of raw «attriti and UM 

output of th« finiehtd produot.    UM «BM«1 UOIM ar« ••If-fxalautaty 

and dotailo of th« various production lyatt« in connexion with «toa 
difftrmt production g tap ar* TìV« in ohapttr 4). 
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UW IWWBT LAID 

tot »«wort (Lorty) 

Tttmmpcrf 
«ora#i /Lo# Tard) 

) (Loe Uatter) 
ï*«»»«^ (Convtyet ) 
Croa« ovltla« (dMU Saw) 

Lo? fri 
tfcloailc 
fraMpori 
«•*•*• ft©* Pond) 
Transport (Conwyof >*•** 

Croaa-outtla* 

LIST (cr~" <Mm"") 

•a* PLVBCB 

ö-ä* ' 
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BLOCOOâRD PRODUCTÎOH ÄOW 

LOG IKPUT BT LASD 

to?? Trajiaport (Lurry) 
Unloading (Log«) 
Transport 
8tora&«¡ (Lo¿ Yard) 
Transport (Log Loader«) 
CroB»-cuttin3 (Chain SAH) 
traaiaport (Conviyor) 

t 

LOO IlfrVT IT Stt 

log Transport (»Ml) 
Unloadin* (Lojp) 
TrwÈpckx 
Stor^V, (L»« Pw«i) 
Tran«.    * 

Cr 

Transport (íptwayor) 
Storage (tog »en*)—•* 

Transport (Croaa Catmyor) 
Braaft^om 
Transport 
K»sa/ 
Transport 
Tabi« Saw 
Transport 
Stacking 

' srt 

-*» -4. ¿5Ú^Sf¿'V-->£¿E>lt»SaÍr A-.^¿, A 
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sucr» «sor mwervm wuw 

I LOO om iruD l p—  
Uf   frawport (Lorry) 

IMUMUM 

LOO UPOT3T SU 

i 
(U«r Ite«) Itera«» 

frmaert (Let inaiar) 

TrmtaH (Conrtjror) 

Crow itttag (OMA« IM) 

 j  
Lof Trosaoort ("Borni) 

IMoaiiiu (Um) 

Transport 

Storci« Ucf real) 

Tr«w»ert (Conrojroe)^1! 

»•» ^»Uá— 

I 
POJMMOr t (Cotwoyor ) 

Transport (Convqror) 

•»orago Ilo« Pent) 

Troatfrort (Cr««« Coaroyor) 
f 

OttttiM FtltoJoM 

frwport 

foillaf 

• ffc¿ ' "#'' 
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A)      Production gyttwae 

¿I—hoi MpHHftii i?r geiw»* 

M far aa loj handling ia concerned it uaually «tart» wit* taa 

delivery cf the logB at the factory alta.    9uoa a delivery alafct 00 

c'en« by boat vitfc unloidin,! froa tha veeeel direetly into the ooaawaay' 

own lo;; pond, but it might alao ba realised by aeara of lorriee 

carrying tha ioflB diractly into tha factory ara« and unloading at 

tha In.? yard or lo£ pond.    In certain area* lota are alao delirara* 

to th« factory ait« by tha railway with a*oin diroot müoaalnf iato 

tha factory«* log yard or I05 poo*,   ûry land atorara often reovlta 

in insect and fun^ua attaok.    This can ba prevented through ohealeala 

addaci to the water spraying ayates (in aoaa areaa aen equipped vita 

a baok-pock sprayin/r devio« over, traat tha lo*» in tha foreet 
ianadiately after felling). 

Stora,^ of the lop «t tha factory aite différa rreatly ani 

depande mainly on the local conditiona.    Nherever it ia poeslble la 

tropical areas the 105a will ba atorad in a log pond, whloh ata^t 

alao be a fenoed part of tha aaa or of a river bad.    Tha raaeea for 

euoh a at' rara of the loga in a lo s pend ia aainly for ,'^raan paella«, 

which means that the lo^ will ba taken out of the log pond direetly 

into the rotary lothe for tha peeling Operation. 

In non-tropical oountriaa it might ba neoeeeary to haat tao 

darin«: the cold eeasen to avoid freesing of tha log poni ani tèa leas« 

Hwrtwt euoh a natural lof pond ia not available or an artificial 

log pond alight be too exponalv«, lega will be atorad in tao la« yar*. 

the saaxs happona for einkar loa«, for whioh storace la tao water la 

iapoaeible.    Dry land etorage often oaueea splitting of lof aada vita 

tao roault of a lower recovery.    It ia vary iaportant to taf» aajr 

eeemirea to reduoe splitting.   Soaa protection ia available tarata» 

aatrolov* sprayln? and *8«-heoke (aotal or bettor plaotla) ay tao MM 

effective natal aplat anti-epllttlaf platea. 
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Handlin? of the lo^u in the lo? pond or at the log yard usually 

•tart« vita .iridine, uhioh na «ne that the lo*, after ta« unloading 

will be «elected <md ¿raded according to further production requirements, 

Proa the atorare arc« the ¿raded I03B will than ba brought by 

•»«•"» oi ornnao,  eonveyors or aoaKjtimec aaiually to n orosa cut saw, 

*here the lo? and« '..-ill be out a»my -«1 where th« log» will ba cut to 

the raquirad ais« for furthar opération,    cuttin- of th« lo«« by aeant 

of a portabl« ohain saw ie waatiar material,  because the out will never 

ba rectangular to th« l«n,"th of tha loj, v?hich means that a considerable 
paroaatage of th« raw «ateri.-ü will be vmated at th« nart machina,    ft 

ie,  therefor«, advisable to have a atationnry chain saw for tha cutting 

pro*««* inatalled.    Nhertvar conveyor Unas for the lo* might be too 

•xpacnUve or too sophisticated,   the lo*r should at leaat ba carried 

on a railway lorry,  whereby a,,ai» it is deoiaive that tha atationary 
ornai» saw la perfectly rectangularly installed to the railway lina. 

Xf th« lorries «ire equipped with V-shaped leyere for the lo,^ the aas 
previa ion is ande to get reotan^ular cute. 

Important part of the lor» handle bafor« operation ia ala« the 

debarking proonae.    'liarever labour iß aheap   debarking aight ba anali 

nor« eoonaaicol to be done aanurlly with simple debarking iront, 

©•untries with hijher oosts for labour will prefer to inat«11 

aM a aeohajüeal debarkin • ayate«.    lebarkin? of tha lo/*a may ba dene 

in tha I03 yard or in the forest, conditions will vary by specie« 
and country, 

anali diameter lo,,* will ueually be sent thronet rotary daberkars, 

*hil« large diameter lo()e will ba debarked in naehiaae rotating the lag 

\aneeraeata a travelling debarkia« head,   further transportation ef 

the loca te the peeling operation oen be either manual or meohanieal, 

whereby the deci a i 00 »ill alwajns depend on the nanber of lega reealred 

per hour and lower «eats for lew aandling.    Oanerally, it earn he «aid 
that operating on «anil lag dlanwters rttptirea always a lar-e nueber 

ef !•*• te ht operated par hoar to «at a oertaln factory outf/ut 

whtam «¿aia auet be U a oertaAn relation to tha iavestaant.    Per this 

plyeaed faertorlee werkUg an Mall aiaawter ior» will uoaally 

a fully aeohamited eyaten for th« lag handling insinuine cutting 
to alae and dabarkisj. 

-ftf-fc t 
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b)   fk*\i - for1".; 

Pflrticul-vly in this section of tha production flow it is dacisive 

to Bolect the r.rchinsc nni the nrouuetion aye ten in scordano« with 

the diaoetei  of the 1O*B bein:T available,    ito aentioned before it is 

••jenerally necessari to have a cartain output in c, plywood faotory to 

keep tho capitnl  coßtr for depreciation and interests in a certain ranga, 

vhich '.nil be considered in a latex  seotion.    To keep the espita! costs 

lov it in necessary tr h.ive a cortain hi(ih output from the faotory, 

vhich af.ain require.-: a ver; different number of lo,"s to be peeled for 

oither 3D&11 or Lu e dir.:.etern.     ;<n very small diameters, auch as In 

Finland or the "outhern 'fine plywood industry in the United States it 

ia netassary to peel -.0 much a« 200 to 400 loia) ner hour to get the 

neceosary output   fi;,-ure, 'Thereby in factorieo operating on tropioal 

timber it mi?ht be acceptable to peel only 6 to 8 1O<JB per hours.    HM 

lax.?* difference in the number of lo*s to be peeled per hour d snows trates 

the difference in h-jwUii; ; of the loge and the veneer     If, for exaapls, 

small diiraetor ]-> ^ will hive to be peeled in lar; e nuaber», it is 

obligatory to have the tr ruis port at i on of the lo~s from the log yard 

to the rotary l~.the completely mechanized,    AIBO centering of the legs 

and ohnr-in~ into  tho rotary lathe r/ill be completely meohsniasd and 

partly automatic.     Tbio automation roes that far that in the United 

States sometimes the votary lathes   rill not even be ctopped for taking 

out the peeler core and charging the freah log into the machines, but 

the upindles will  continue rotating during this automated process. 

On 3uoh operations uith amnll di-«aetj:   lo-«,   the best method has 

proved to be n tray ayotom inetnlled aftor the rotary lathe, whare 

the short veneer ribbon is aent into the different deokt.    Peeling of 

the lojs will always be 4ono in rotary lathes beins; equipped with 

telenooolc npl indien to enable a anxious of output and recovery out 

of the saall-ei e lo /«o.    On the other and of such n tr-i^ syttea it is 

00—on practioe to out the veneer to tho required eise and, depending 

on quality requireaants, to cut out defects l>efore the venser will ha 

aent to n roller veneer dryer.    Loading of thic rollar dryer alsjrt at 

a anual or «eohanized by means of an automat io loading system.    AI tat 

outfeed sida of the roller dryer the veneer will usually be fTatal 

aooordin ; to sisa and quality, whioh ai^t be done ntrietly 

or OR a grading conveyor or rotating table. 

•*!r V*.^:.,:.^,a»V 
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Mhen operating on logs with larger diameters, nuoh as 50O an or 

20" up, the MohiiMry beint «elected for pooling ¡aal drying ia usually 

a different on«.    Lo^3 mi^ht also be brought to th« rotary lath* on 

conveyors and might nloo bs mechanically centered end charged into 

the amohine, howevor,  it ia not obligatory to do so.    In th« other 

oaso usually simple hoista r\r« teine used to carry the lo.-'* near to 

the machine.    At thin poaition the centering will be done manually by 

»imply measuring the diameter crosswise and fixing the oenter point. 

Loading into the machine -.rill then be realizad by the setae hoist, 

whioh will lift the loj into the machine.    Ifce labour foroe must 

arrssvje for the oentralized clapping of the lo-; in the machine. 

Waturally, thir operation takes more time,  whioh raust be considered 

as a loss of time, beoauee during this period the machine cannot produce 

any veneer.    Por this reason a rotary lathe boin? equipped with a 

centering und dhvrr.ing devioe vdll be producing approximately 40?« more 
veneer than a machine beirr, operated manually. 

The rotary lathe itself should preferably also be equipped with 

telesoopic spindles allo»:inj for usaller diameters of the peeler cores 

being ifaate.   Modern machines also provide for high revolution« in the 

range of 20C to 30C rpm md variable speed drives.    Ine drive« Should 

be over-powered to allow for the alow turning of the lathe when starting. 

Th« fnudity at th« veneer peel is very important raid depend« to a groat 

extent on lathe aettiivjn.   Literature is : -   wailable regarding the 

peel inj of hardt/oods, refer '•Veneer Specieo of the World1* -va published 

by the Forest Pioduots Laboratory, Madison,   risoonsin, USA, on behalf 

of IUFRO, also from the Centre Technique du Boia of Paris, Prance. 

"hen operating on lar,re diameter I03«, th« veneer ribbon is mueh 

longer then it is on small diameter log«.    Additionally, it 1« normally 

the feet that «mall di erne tor logs will 1M peeled for oonetruotioo 

plywood end th« veneer thioknee« i« in the ran** of 2 or 3 a, thus 

dirima %T«in a very «hort veneer ribbon out of the small di«je»t«r log. 

Contrary en the larr« diameter log« th« product is moatly thinner 

plywood for deooration or other «iailar parpo«««, whereby the veneer 

thioJnsees is jnat 0.6 mm.    In suoh a oaee the veneer ribbon boing 

peeled offa log with 1 » diaeeter mi¿* be ««veral huadred noter« loag. 

On MMà long veneer ribbons it is not praotioabl« to lue«« a troy «J»«« 

W*rft 
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iL 

in operation,    because euch a tray i/ould h«w to be of a trensndou* 

len th.   Por this reason the reeling system has been developed end 

particularly for thin veneer it is neceas-».ry to use the fully 

synchronized reelin : system.    In thiß caao the    speed of the surface 

of the rotating lo- will be electrically or electronically determined 

and will be synchronized to the surfaoe speed of the reelin1? ayate«. 

This happens  fully lutomatically and the rotary lathe operator has 

uGually only one ?xlditional hindle-,  whore he ocn control the reeling 

operation by ju3t arrondir.' for some minus or sorae plua tendency to 

the synchronization. 

On such nn operation it  is desirable, but not neoeaaary to 

have a chain conveyor in front of the rotary lathe for the reawvoJ. 

of the peeler cores and a  ;aste conveyor after the rotary latti« for tbe 

renoval of the pealin; v.'aate. 

The round-ups «e   enerally a problem in this oyatea, bacana« they 

cannot be reeled (vithout very expensive and not very ooanan equipment) 

and ouat be taken out of the line.    This hnppene either manually by 

selecting those roiaid-upp on little caringas or meohanioally by 

installing a rvbbcr conveyor,  which will carry the rounA-upo oait of 

the production li:ie on another carrift^e, from .diere the round up« 

will be taken to the rouid-up clippers. 

Drying of such venoer, vhioh is peeled from lar^e di an« ter lo<p 

can either be done continuously or in a roller dryer. 

In the continuous dryinr ayatea the veneer will be atorad in 

reeled condition in the reeling magazine until  it ia brought to 

unreeling station.    A synohroniain^ devio© at the unreeling 

provides for euffloient, but not too muoh vene«r to be aent into 

continuous veneer dryer.    In this kind of a dryer toe veneer vlU »• 

dried sa a ribbon and the design of the dryer nuat provide for «l*iaf 

the veneer auffioiant possibility for shrinkage to avoid i 

or splitting before it leaven the dryer.   Ih« unsplit and 

ribbon will then be pent to the olipper, where d«feeta will bo on* oH 

and the other veneer will be out to the required eise.   Direotly «flat 

the olipper uaually a conveyor ia ina tailed, fron whioh tJw enasto* «Ul 

be graded according to quality and aite. 

^t.m 
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Ulis system of oontinuíoa veneer dryia* provides the advantage of 

Bavin* son* 3 to 6,1 of material, because no allowance for an uncertain 

shrinkage muet be *iven to any precut veneer sheet.    Instead the veneer 

will first shrink in the veneer dryer and the cutting after drying oan 

be done very precisely just considering the minium» of oversize for the 
further production. 

Hie other system providea also for a reeling storage in which 

the reel veneer will be atored for a certain period.    Unsuaily this 

storage is amen emaller, because the cutting of the veneer in ?reen 

condition can be done with a continuous change of thin or thiok veneer 

(for either face and back or core), whereby the different veneer 

thicknesses will just be stacked on different veneer stacks.    In the 

continuous veneer drying operation it Ì3, however, necessary to provide 

sufficient veneer reeling storage to operate the dryer for a oertain 

period on the ease veneer thiokneae.   When changing the veneer thickness 

the drying tiae will be different and such a change requires always that 

the dryer met first be emptied before the change con bo done.    This 

again represents a eortain loss of time, if it is done avery hour. 

Por this reason the continuous veneer drying system usually provides for 

sufficient storine space for the reeled veneer to make it possible that 

long periods of the iw veneer thiokness oan be dried in the dryer. 

Also the dryers are usually equipped with more then one deok and the 

decks are having a separate drive making it possible to utilise one 

deok for thin and another deok for thiok veneer mainly. 

Back apain to the so-called "wet dipping erstes» the veneer will 

alee he trovght to en unreeling station, whioh, however, requires no 

synehr orni sat ion system, but just a simple drive.    The veneer ri been will 

he sent through a frees clipper and veneer de feote will be out out and 

the est veneer will be out to the required sise.    This veneer, whioh 

will he emt to the required sise must be -riven a considerable shrinkage 

allewenee, whioh might he ussaeoeesary.   Practice has show that the 

ssrisfcagm faster for a oertmin veneer fpeeies theoretically is a 

ftset flgmre, whioh, however, dost not apply in the praotloal operation. 

In sua sn omwretlen it HIJSJUI very seek on the Initial ami final 

salature •esrteftt as well as em a ammber ef other drying conditions. 

to srnch eeniltlossi the shrinkage of one species «vi 

JìiàÈkÈLk ,        ^bï, "M'l     ¿i ,4Sv ,.   -      --.       .-' 
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thicloiöBi   mi,^ht  vnry considerably between, for example,   G and 12>. 

In such  -\ capo,   vrhioh OTT easily be demonstrated  at any dryer,  it is 

neceesrvry to ¿rive the ,• .retir, venoer aheat generally en allowance of 

12,. for nhrinka;.>-.'   The dry veneer will,  hovever, show that the 

actuel fchrinkcv;« only sometimos \n\n tu> hitfh an 12/", but in other oases 

ae lov? er only c'.    In thia cu'e a considerable over3ize has been 

war ted,   because  it cennot be nea¿ anymore.    Thia,  actually, deaonstrates 

the economical  --«1 vont 13c of the continuous veneor drying eye te«. 

It  iu, h - .evor, not --J way*  possible to install only continuous 

veneer dryers,  because theno require a mass production,  whereby a 

production, whic*h próvidas for a lar?e rrjve of sizee and thiofcnassns 

(and probably  úoo wood sp«cias) will not be very practicable in ths 

continuous veneer drying system.     Additionally cornee the fact that all 

round-ups must be out to pize in .rreen condition.    Por thia quantity 

of veneer, which usually represente soné 2C;C of the total, the continuous 

veneer drying ayatem in impone ibi«.    Por this reason and for the reason 

of providing aufficient flexibility to a plyuood aill the praotio« 

has shown that it is mont advant.-vpous to '-cabine both system in a 

way that n certain pat of the veneer will be driod in a continuous dryer 

and all the roet passes through r. roller dryer. 

At the end of thir paragraph the Finnish system must be nantiensd, 

which alao includsB a fully mechanized centering and oharrins systsa 

for the rotary lathe.    This machine vdll usually be installed in a 

very h-.flh position.    The ven«er ribbon vili then be 3ent via oonvsyors 

overhead of the continuously operating veneer dryer, which will be 

fad froo the oppooite side.    The veneor will pass through the vernar 

dryer in various 3-lines and will leave the veieer dryer on the opposita 

side again bein c fed strai.tfit into the dry olipper.    This eye tea works 

without any tray system or ree lin; sywtem and the «io ein,'; a toraf» of 

the *reen veneer will be equalized by the fact tiat the rotary lath« 

operator can see the veneer ribbon und can apeed-up his peeling aatislna 

as long as the new ribbon reaohes the last one.    Only than ht will slow 

dovm his aaohire to the drying speed.    It is naturally necessary with 

this syaiers to arrange for very fast loadin.  of the rotary laths ts 

a/oid any empty zones in the venser dryar.   This systsa, howevar, is 

only desirable for snail disaster loga. 

'íiifín lin1" fiinilBM *"^--   • «--'  -     -¿*-    •-   • ~-~^-~..    .-..   -."-Ï •   J...,^,.*fcM^ ...»••J.    —       •• .««.»JJIM* ¡Jjte-r, *..,kMM^... : í^^í .. -^„. ^ a. f fr iitiiiirfi**1 • -sfc.*JL. jrifc» 
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A4« U ih« teotion of th« production vrhoro all vanear whloh twj 
not produce in full «us« will be handled.   Hi« operation of thla 

Motion and th« equlpaont baine ueed will wry auoh dopand on quantity 

and quality requir«ia«ntc of th« production, but in th« aaae rcav« «Is« 
oa tho quality of th« raw «storiai.    In Japan, for exaaple, » MM 

product «uoh a« door akina *fill be produced on faat operating continuo« 

Maoor dryara with fol loving rotary ven««r clippere cutting permanently 

•11 MBMr into th« eeaa else.    Th« quality of the a«l«ot«d raw aaterlal 

ia good enou h to allow for th« aaM quantity of lowor crudity back 

vaneer ahaata a« hi/*h«r quality face v«n««r «hMta in th« production. 

AIM th« quality of th« loga for to« sor« venoor la «till higa enough 
to allow the aaae cyataa. 

Ai an oppo.it» oaa«, th« production of «oftwood plywood in th« 

(talfed Statai con ba oonoidorod.    Quality raquireaent« ar« thora M 

low that no defects haw to bo out out and all voneor can alao ba out 
iato full aia« ahaata not considering any dafacta. 

»at those two axaapla« ar« th« «xtraaa outsider«, ¿herea« th« 

wido rang« of nomai production osnditioae r«qulr«a handling af a 

ooMidorable quantity of ventar, whioh ia not out to full required ala«. 

feo handling of this vanaox has ,-ot alao a vary wide rant«.   Ia 

•leale oporatioa thoa« vomer atrip« ar« n«ith«r jointod nor aalloo* 

toMthor, but will ueually b« «ant through th«   lu« «praadar la th« aaall 

fora and will juet b« laid togataer at th« Mttiag «tack M loas m 

th« full width of th« inquired v«m«r «1M i« reached.    Imy ovarolso 

Kill thaa not M out, but aiaaly torn away.    9aoh a production usually 

alaa aliavi for patehlaèT of th« «ore «mtr, whieh IWM outtiaf iato 

oaellov atripa «al hoops full «lae vaaaar ahMta toaotaer, jvm% patoalaj 

if It 

it ooaM to hijear ojaaUty 
of too MBMT ««ripa will w 

m to aliti proaaetioa fi*»«*, 
oottiac of 

io net o^lowfar tao 

iijl   4sJ*^ 
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The  joint in;; of the- **ne«r stripe it don« on travelling head 

jointers,   en ¿cintin - rachines   -here the hend ia stationary and the 

veneer tr-»velr overhead of it,   yrf  m aiaple    villcttnes.    Sono of 

these machines  ni-ovide   •:! o thv  . '   ; application in one operation, 

while other require     lue application afterwardc. 

Por the ;>plicin    r.l.c- r -rid« r-ui^e of machines is aval labi* 

ranjin.; between the o 1 <-* tapirs «achinea, whioh or« now mainly Toltati 

by Zi.fi-Za,' or ap-->t   ,lue r/iicc-ie.     Ml those aplioin   aaohinee ©parate 

in fibra direction.     *!• o i-¿Aieerr providing « clone    lue eplieing 

of the vence: •   iherts rj   available "ud very successfully In op«»*!«». 

Alio those on«3  operate in fibre direotion, 

The-o ;j« .-UFO cross feed splieers on the markot, uharohy the) 

tluein»* of the vaneer sheata  io either done in a prosata   operation 

or during the passage  ot the vaneer through the naotiine 

feedin ~; preaeur'j ir. cormecti ^n vith heat supply.    All that« 

aplioers are also equip?*' -rith clippers out tin? the endleos 

ribbon«   int    veneer sheets of  the required siac, 

'Jtader -limpie conditions  rund particularly, where the labour ontts 

are lem,   it ic naturally p sbible to do the splicing operation 

by »«ans  of nanu-ú tnpr appi i ortica.    In 3 ora» factories ties 

of the    lxo irill '„e aouieted by tj J uca, e of Irons. 

A new development V-M node in Jaçan a nunber of years a,;.«, 

jointine and splicing ie don« in one laaohina.    Th« vaneer strip« will 

be fed into the machine across the fihrs direction.    A knif* will fiftt 

out the veneer and provide a atrai'ht «des.     Ai» vaneer will than he 

forwards«! a/nlnst the opposite streikt ad;«n of the last vanear ani 

at the tine, iihan bota ed^aa  join to**ther either spot gim or spot 

lupins will ha proridnd fren the top.   At thn «an» nonent ti» api i ani 

veneer will be fed out of the anthina and the »ana knife, wale* in 

wad for the jointin» operation, onte the vnoaer shea ta alna to tan 

rtomira* »ir«.    The vnnotr sheet «ill ht emtonetiOAlly fed oat «ft» 

sjtjtitnt and »tanked after tan nee*ins.   This system is vary 

vith rnnpaet to the ra^iresassit of lahenr, hnt is nan the 

«at it doe» not provida a -?l«a lint between «he vanear aaneto, slatta 

is definitely require* far nnrtain ply nod quallUe*. 

<**.>J$!H '%ájgil 
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At the end of thi« section all veneer is available In full »is« 

as it is required for the further production.    Usually thi« section also 

includes a oareful repairing of the veneer sheets and the (redini and 

setting.    In the grading operation not only face and back qualities 

will be separated, but also the different ¡realities according to the 

trading rules. 

In the setting operation it is quite common to have one face and 

on« back veneer always laid together for the easier setting of the veneer 

steak after the clue spreader.    This applies, however, »airily in such 

factories, where pre-preaains is in une. 

dl     PreaalM 

The prese in« ••otion usually ber ina with the glue spreader, where 

the core veneer is sent through and ie jlued on both sidos.   Other 

ferae of glue application are by hand in very simple operations (whioh 

la not advisable beoauae the quantity of glue application is very uneven) 

and by neana of curtain costing or «praying naehlnee.    The latter, 

however, provide only one side glue layer, whereby the ordinary glue 

•r will apply flue en both sides of the core veneer at the 

»pendini en the production sethod ecaetlnee the plywood will then 

be laid together in single sheets, aeanlng that only the nunber of 

layare will be laid together which are required for one plywood sheet. 

Thle astaci i« nainly need where pre-preaeing doee not exist and where 

eolie or tablet« are available for the loading of the hot prese. 

In noiera operation«, however, It ie eeanon to set veneer etaoke 

of a height u» to 1 a after the «lee «»reader, whereby always one fase, 

ana aere ani aw back veneer are act en top of each other and always 

ana sheet following the near» n»Vl the stack haMht is reached,    fach 

a eet steak «ill thai ha tatua via a roller conveyer into the odd 

it «ill raaaia far aeae It to t5 aiaatee tine for pre- 

cept seeing aoaa net aetaally «horten the creasing 

tin» oni a teahnelegleal effect eon hardly be «ISM«, hat it 1« nainly 
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usci to allow th. voneer sheete to stick better together and to allow 

the eaeler handling of the pre-preased plywood, «hen .ending it to 

the hot prosa.    Thi. applies in the same way for manual loading of the 

hot press as it applies for automatic loading equipment. 

Between the cold press and the hot pressing operation usually 

a quality control ia done to «pili   »y Pasible overlapping, which 

may have happened during the pre-preesin* operation,    «hit 1» «other 

adv.ntaye of pre-pressing, because thia overlapping may otherwise 

happen ir. the hot prese  and may not be repairable. 

«hen decidine about a hot prosa it is always worthwhile to ooMider 

whether thi. one ehould be loaded «dually or by «• ana of an autoemtio 

loading device. 

The practice has ahown that hot pr.ee*. up to 15 opening, oen be 

loaded and unloaded »anually relatively fart, -o it i. not nace.eary 

to have any automatic equipment for it.    Aleo fro- the .eolici point 

of view it is not advisable to have a» automatic loadin* and unloadin« 

device for such hot pre.ee-, bee«», thi. equip-ent »i*t o»t nearly 

M much a. a eecond hot pr.ea and might improve the cycle time by not «ore 

than Juet 20 to y*.    However, it is imperative that when u.ing manually 

loaded pre..e. the period of time between the loadine of the firat 

panel and the application of the full pre..ure .houli not .xoeed one 

•inut' to prevent pre-ouring of the ,?lue. 

Hhen it come, to higher production figure, and a certain •*- 

production, «hie* ».— that the fluctuation of thick»—... «i*-, 

„A .peci.. 1. not very bi*. it i. advi.abl. to install hot pre.". 

with »ore than 15 opening and autopie lending end unio-i«f ••*»»«". 

Frieewie. it waa demon.trat^l by the manufacturar, that a hot pre« 

with 30 opening will not coat very much more then .ueh ~^"V 

20 op-in*.    For thi. rea.cn it i. u.uelly *««*»*» ^J^To 
o». hot pr- with 30 or »or. opening .hould be installed «* -«"*• 

loaainff and unlosdin? *«vice or whether e «-ber of 10 or 1^-ofiM 

hot praana. should be eat up for «anual loadla« end unload!««. 

_¿M 
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11M decision, whioh kind of hot press has to be taken, is not only 

depending on the production quantities, but naturally alBo on the 

OMta of the labour and the relation between output and investment 

ooete. 

Usually only one sheet of plywood is loaded into one opening of 

the hot press, but there are also presses available, where the plywood 

will be aanufaetur«4 in double-site or ,/her« two nheets of plywood 

will be loaded into one opening either one besides the other or on« 

on top of the other. 

Iter« are also single opening hot presses available particularly 

for larger sis« of plywood.    The largest of those »ingle opening hot 

preeeee for plywood is operating in Australia sino« many years and 

produce« a final plywood siso of JO* z 9'.    Otherwise single opening 

hot presses are mainly in use for laminating of plywood or blookboard 

with fancy veneer or «»lamine paper. 

Reason for any pressing faults are mainly preourinj or inoorroet 

moisture oenditlons.    Procuring is one of the reason« why presses with 

more then 15 opening should not be loaded manually.   Even with a 

very trained and skilled orew it is almost impossible to reduce th« 

loading time of plywood into the hot press per openings below 4 seoomds. 

But even under such ideal oonditio.* it tato« alr««oy on« minut« b«tween 

leasing of the first «toot into the hot press ma th« end of th« leadin* 

operation, which «emns th« beeinniM of the closing operation of tarn 

hot are*«.    TH« first plywood sheet is, therefore, under th« infittene« 

of the heat of th« hot pre« for on« minut« without bain* press«« 

tofsttor     Ä« elm« must b« mix«d in a certain way to allow for «moll « 

leaf tia« «nier heat influence without any preeurin* «ffeot.   othemia« 
taie will he a defected plywood sheet, whioh has to be rejected afterwards. 

tot «to sAJuetaemt of the slue oennot sisaly to done toward« too leaf 

yet life, toeaaso this would «1«« «steal the time b.ing required for 

the freest*« epsratlon.   Xa this oaee tto oycl« tie« of th« whole 

presela* operation wostld he too lene «a« tto output too low. 

. if 
«tot it is advisable 

loailae of tto tot 



Other pressing defoeta may reoult out of ooisture probl«M* îf 

veneer is too dry, the -.nter of the 'lue will be absorbed Into tho 

veneer to inorcioa the uood molature content and will not be available 

for the dis tribut i or. of the :lue ^xiá  the h-irdenia1? proooss. On tho 

opposite side toe v;et voneer will cause too «uch development of otos* 

in the hot press, vhich racy rosult in ~lue bubbles or even explosions 

uhen the hot prese ir: suddenly opened. 

It ia advisable tc check the aoiaturo content of the veneer fir«* 

if any pressing defecto we rerlized. '.¿unllty oontroi BUS* be very 

strict to -void n hiTh percentage of reject« due to euch rei 

3)  Si tin- - B^dij^ 

In the ordinary operation the plywood will be stacked after 

press before bein.r sont to aizin? and sandln* oforation«.    owe« ft 

e tackln- nnd nr.y further stor*, e of the pressed plywood le not 

teohnoloííicolly required,  hut ir mainly advisable,   if the rem?» of 

sites and thiokneesce in the pr^uction is lar a and the «ooklnes for 

sisin-; «vl snndin- must be continuously adjusted.    In suoh a ca«e 

it is better to collect a lnr^r number of plywood stack* of the oaj* 

sire and thiokness before sending the «uterini throve sisin» and 

sandln? operation. 

In n, nass production it in, however, possible withovt any 

ttohnolcHoal problems to unload tho hot press directly into tho 

feeding oonveyor of the a i zia? machine and to oontinwe with 

shoots beiiv sent directly through sanding and mains afterward«. 

Also ao-oalled ooollni wheol», <rhero the plywood shoot« haw 

180 áogrses in n lar-y wheel, wall« •*!*; blown with fresh sir, 
lary and have aoetly been dl««see«bled a¿ aln. 

•&on ©onoiderinf,   sanding it is also important to doterais* what 

the «antis« operation is supposed to do.    C*i «si*»« «a«« produotlon 
plywood factories, for siasele, it is vary niin to operate with emo 

botto« wies belt sander for oalibratin» th« plywood ani orovUUj ft 

roa* ««nila* ftt ths plywood bask,   »»re uoually an ei#hty-*rlt 

is 
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UM »ooand sanding machina IB than • 3-feaad top wido bait »andar. 

fimi hoad usually li a contact roller with m »ighty-srit aandin¿ 

Ih« aaoond ani tho third head ara uouaily oqulppod with omohions 

«at tho panar i> 1fK> ant 2»«Tit.   ïh» frit of tha asadlas papar 

nntvrally depanda vary euch on the required quality, ont alao on the 

wood epeeiee being wad. 

Ta Plain In fin Till j »een under «uoh an operation tha botte« 

prortdea for tha aaln oalibr&ting, while tha flrat toy haai alao ?iree 

* aortal* ealinrating affaci.   Ilia aaoonl and thenird toy heaao, 

r, próvida only peiiehin? of tha plywood »urfaoe. 

Ute end of the production lina ia aoatly aaan with srading of tha 

plywood and repairing any dafaeta. Quality control in thia aaetion ia 

neat laportant, boom»« riajit aftar thia operation tha plywood will ba 

ataeked and poekod for delivery. 

Qaallty oontrol ia tha kay to all atop« of plywood production fro« 

the lathe (anoothneee and thieknoaa tolaranoa) through tha dryar 

(nolatvre oontant) through aplioine (eloaa Jointe) throueh tho prowins 

seetion («ina nix and aran spread, aaaaatly, praaa tin» and oor» over- 

layoUtf and   apa) and anditi with tho cutting and a and ir« tolaranoa» 

and Ine gradlng 

inynt fa» largo 
«t «nodifforomt 

legi« 

JOSÉ «t 

Ino fallavi«** Aafinoo tha 

^àmâajàÈ^^ÊÊ^ÊÊÉÈÈâÈiÉÉÏÈÊËÈÊÈ mmmmmmmm 
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round le;? input at 100.0 i 
wet wnete • 12.0 i 
peeler ocres - 3.0$ 

» w«t veneer . 80.0 f 
shrinkage - 8.0 ;.' 

- dry vsneer m 72.0 -'A 
dry wast« ' 7.0 £ 

- spliced veneer m 05.0 % 
pre»«in,^ lo«a (volune) - 1.0 i, 

» pressed plywood . 64.0 y 
dry wiste - 7.0 £ 

sanding dust . 6.0 >í' 

rejeoted plywood - 1.0 f 

- marketable plywood - 5C.0 ; 

»1      Leg cutting for ven-r 

Por +*t production of alieni veneer there is *3 ray« the first 

decision to be nade, whether complete loga or out to «is« flitofces 

should be stcaaed or boiled,    Whereas the stessili? of logs reduoee the 

d«)¿er of «od craokiBj, th« ateasrtnj of fliteaee hns beooeo «ore 

oeaana, because th« «team pit« oan be filled with lwcer quanti tiee 

and th« ateaalng happen« faster due to th« faster heat transfer. 

In the usual operation it is, therefore, ooaawc to »end the le* te 

«à« band «aw first, where they will be out to flitch«.   Ttioee ili toh«« 

will then be taken to the ct«w pite and out of the stew pita a*raig»t 

te the slioer.    «nee it i« soet iasortajtt to haw« the flitohee «• hot 

•a possible in the elicine machine, they will ueually be left in the 

«tea« pits right «til being taken into the siloing aeohlne. 

.¿ib. ..^4.*fc,AJ 



»• *M«1i<m wtetter ««y wood tptoi^ w-,t ^ i1t—,4 w hoilH 

te awnnd ¿«Mrally, bu« mm% te found cm« by «xporlanc».   UM 

fa.« it «te« bolli** ka«pa    ih* filióte« in «te watar and «te «oiatura 
«M««««« «f «te wood will rather bß inerenMd than (taoraaMd. 

•tMaUc !• «••4 «er« «xtamlvaly bu« «oa» apa« IM MS« te bollad 
W »rotte« «te colour or saintain * ««fxjtb aiu-fao« if ite apaoi«« tes 
iaterlaokaal «rain. 

In «te at«nain¿ «paratiöa, howtvtr, «te êmntm wt aoiatur« 
•t*««nt it unavoidaala, alno« praaaura omwt b« apollad ajj 

Ute* oonálllon« of tOO°C. and NX# r«la«iv» air tenidiiy «te 

«oi««ur« «auUlbri«. i» Jt-« around 28^     <fey hinter vood ni,t«r« 

«•aten« in «h« fli«otea vili, t bar«fora, te trying te tran« far «te ««ter 

ttm «te wood in«« «te «uroundlas te« «i*,    mia drying «ffaot «atiaaa 
«ramini fa a»ll««ln¿ particularly, if «te nanita? capacity of «te 

•*•«• P** *• vary hiah and tha tentinsMip prooaaa of «te fi liete« la 

fa««. Than net only «ha diffarano* batwaan aetu»l .»od Molatura 

»««*« «ad wood aoiatoura aquillbriuai of «a« aurrowndi*? »ir, te« alaa 

lien ««nalona will oouaa auch « apli««in£.    It la, «terafer«, aaV 
«laafcla %• arrtavn for a alow haaUn>up prooMa of «te aatavlal ta 
te ataaaad in «te pit.. 

Ite qwMtion, wtetter dira«« or indir««« ataaain¿ ateuld te 

«• te amvarod, teeana« «te dir««« ataaain¿ raaul«« in a lar«« 
1«M «f water, wàlla «oat of «te if m em te re turnad «• «te teil«r 

M • ml IM at water in tha Indi rao t attanin« ay««aav.   But not «te le«« 

•f ««ter only la lapartaat, bu« «te faot «te« any >oftaala< «ni 

tefa*lM «tvi«« far «te «ollar au«« te audi l«r;*r, if gr«at «j«am«i«iw 
•f «ftter ara amtlnuoualy la«« la » diraot «tannins ooaratloa. 

ft» ra«jmirad tia» for «««aala* or teil inj of «te flirtea i« «IM 

• Mtür, *laa «^.«ily u found «art by «aanfnja.   Al Witter i% 

•m te «aie «te« ««««jnta« «A baili«« of «««4 i« .«m tte aoa« wàrnm 

HT« «f «te froéteUon wi«a rap* «• «««te*l«fl«al «uaatlona.   te« 

witte«« « «elMrtlflo tiateulujioai tenatajawl, i« «M te «««tei 

«te InalNtM of «te teat i« «te «Mari«» «M and M«* aar« 

i «fe« tf*n««M of «te tefetej», waten la no« ava. gl««, 
I« 

**""• 
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.'J-tai- sterynin; or boilin- the Hitches will be sent quickly to 

the ;licin • rechine.    There aro thi-et different kinds of slioers 

."A*ailaMe ir. the :,i u\;et.   uori:-:>nt\l onen,  sl-ntin.-: ones and vertioal 

ones.     lono;-ali;/ i-t en b« ^-.i-'  th--t hori." ntal   onee are providinf, 

the .-nai:irïiuî:i <->í  -iccur-icy,   while  the verticil ones  «re the faateet 

oper-tir. _: -n.chine". 

The lcteet  ievelcpnent h^ been -dien elicili* and drying operation* 

•;erc combined into one continvous production flow.    Ttiio ia 00 far 

.->nly poBiihlo v;ith vertici "Jvù. slcmjin • machine«.    T!ie veneer will be 

Tiided bv meanr  of converyora out of the machine and into the direotion 

of the dryer     on ita way between the slicing »achine and the dryer 

the space between the air* ;le veneer 3heets will  be reduced to alnost 

;:ero to nllov a maximum of coverà-':« of the dryixi    spaco in th* dryer. 

In ulicin¿: it ia eseenti-il to hr.ve ¡¿-«ihine* where the knife «rie 

,-Nnd pressure bar opening orjn. be adjusted according to the requirement 

of the species. 

*!hen the continuous proceac ia used, the veneer aheets will enter 

the dryer on the end,  vrhioh is next to the alici»/; naehine.    In at 

least three deck« in '>-f orín the veneer will paais throu~h tha venan 

and will leave, the dryer or. the oppooite end;  «nera mostly an antonntle 

etaakin , device ìE installed. 

Tnis automctio ayate» iß applicable only for certain veneer 

whereas othere nueh aa Aformoain require a etoravre period bet' 

allein;: and drying.    If auch a period ia required, it ia 

ataek the veneer after allein; operation and to keep the ataoka in 

storage for a ©ertain period of tine.    Afterwards feodin-: of the 

is aaialy done manually and the dryere be in- weed are mainly twe-deok 

dryer« with the »ana drying direotion of both deck«.    Unlearning ef 

the dryer« la then fv ain done nimually and the matber ef aheeta will 

•^•¿*-J,i^i:y,,^''>^   '-^ - - " '-^"  -**<*" 
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*U1 U countad to hAV« tha singla pantera rr.«dy for cutting at th« 

ulllotiim «id bundlin;.    Suoh bafora-nontion*d «uo-daok dryors 

o« Qiao ba a^tippad -.¿th «utooGtio loodin- rjid r.utvwtie ataokinj 

Javioaa.    Ht«ra aro aaohcnieal bandi in- problema <ih«a dryin- vary 

tain vernare.    3uoh venóos  'n.3 am «ad loas) a-*'   «nor ally air dri«d. 

ftoae paoketa of 15, 20 or mora vantar ahaeto of rltraya «ors or 

laaa th« aaa« vanear -rain will than be san« to the guillotina,  Aar« 

tfcty t/ill ba out on rül four onda,    ita next ctep of operation ia then 

VMBdlin-, 'Aioh oan either be done Manually or by nwanii ;f a Baehin*. 

ilao tha rooordin- of tha produetion oan be dona manually by «lupiy 

•aaawi^í ,ddth and length and .lultiplyin ; it by th« minibar of sha*ta 

or by amali computerò, -.Aiioh do the «eaaurin;   nnd ornanti*«   automatically 

md provida iaaadir.taly eoupleta lists .-¿vin:: auifaca and all tha other 
data la ona «tap of operation. 

It 6 veneer fnctory produeee not only fo:   Ita own ooneuaption or 

far lanijvtirv  of ito o«« plywood, it is moat adviaeVble to have a ltuy» 

ftaal ator«v a buiidin,- available, whioh aei-vee at thai tiaa aa atlas 

building    it ia ooat coa»on that buvere want to IM a larra rwi • at 

prettatts and vent to aalact tha qualitiea thay raciulr«.   For thia reason 

W«h a larga atora, a 'juildin ; ia vary neease*ry mA odvieable. 

&LS2BÌ£Sk 

«atlity oontrol oonoem* aainly tftiofaM»« telerane» and aiietur* 
oearteert. ç*. opean staMarda allow thiekneea tolerase«« of t P.o) m 

ma aaisvare contant« b«tt»«n C - 1^ depending on tha »paoia«. 

*«M cseroxlaate Wr of rawal lee 
following d«finac tna tmnm loaaaa U ¿ifforeart protaotion 

^,¿ *3b^^.:^*_,^J^ 
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: ".und lore input «      too -£ 

log off-cuts,  ain duct      - 23 - 28 jC 

niton«« » 7T _. ?2 .- /* 
tälioiar -..'aste "7 fi 

aTeen v«nee>- 

shrink.%1« 
¿•? - 63 ^ 

5 ; 

dry veneor • ¿3 - 53 J& 
tria waate 13   >.: 

marketable vene or » 45 - 50 

4 C) Blookboard 

a)      aiodcbon^ rr    »^r^f 

Tha production of M-ckbonrd in independent fastori«» is aalnly 

known in contra! E\urop«, -hil« in ¿«vtlonin.? countriea it ig «eat sal 

to add » manufacturing lin« foi blookboard to s plywood faetory to M 

of the :>eei«r corta rjad aoa« lo.mr olas« lo-*». 

Uhdor rmoh conditions uaually th« peeler cor«, will be oollaoto« 

afltp th« rotary latte* and uill then be sent to a band or ñu* mm, 

wh«r« thoy will be just out into 1>» planks.    Uto«* piente will bo ot 
and prepared for drying. 

In a plywood frotery with *JM or two rotary lathes th« reoovory 

on the \0yt in alro.Tdy so ,?ood and the vol une of the reaaiaia* pool«* 

oor«« already so «all that on« oor« conpoaor oamot be f«d only with 

th« «aterial from the pooler oorea.    For thi« reaoon it 1« advioael« 

to utili»« also lowor rlass log« for blookboard production ratter than 
for low CIAM plywood.    It io a raot that th« pilo« for blooktoard 

ar« alaoot a« high ao for plywood of the san« thiokneee,   jiiru« ply- 

wood requiree hi-h olaae veneer l^r«rt and ¿luo lin«o in tetwta«, wail« 
Uookboard la mid» out of a ono-layar oor« with only two clue Un» 
and wy little   lu« for th« gluolng; of th« etrlpo 

JL^ .->\ 
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If a ••< «ill la «latin«, it i8 «lao wry own 
of ti* aa» «all and th« io« «IM« pi «te fro« tni 

for to« prodttotioB of blooknoar«. 

to tttlllM tbe 
ontniéo of ti» 

*>o 1«-piwk« ootUng froB ih« «a» or aa* «111 will net bo «antro 
l, but will be etaokod in raw condition.   If tat aolttur« oantant 

U al**, air drying ia alweya an adwnnta*«, wbereaa it to «IM poaaibl« 
!• put tat atante direetly into the dry kilna. 

Illn drying la   alfaya MO*Mary, aim» tat ¿latin* prooe« 
• wood mistura oemtent wblob to not obtainaala fro« air «ryin* anly. 

1M «took» with ta« k;la driad plante will «atially bo 
dtooetly to UM multipla rip aw, wnnro ttoy will be paeoo* 
Un« tbe aultiple rip aaw a aalaotiac prooaaa ia ntotaa«r>,  
•11 tbtN «trips hiring not four aharp out tigta will ba «olootod and 
9mm m littla oiroular saws to utilità tbe retaining «ood part. 

•trip« will W bravant to tat «ora ooopoain«   •„••„•,  
• aft« ft«« Mao will be appllod to tho aid« and under tent «M fonila* 

the «trip« will ba glued 

in uoo and have been la _. wmmwwm9 

ne «to« to appllod between th« einöle «trip «M walea will bo bold 
*•***•* Ip »Mai of atrUpa baine pro-«d litte a «mil «reoon, «blob 
•111 ti ont urani tb« fibra dirootlan over tin fall widtk of tao boat«. 

r. *—m not provino far tba tlnetoj tetwoen «te aia«l« 
•trip «annoto neoordlnf te Ma naiaHnro 

•Millian.   Ihtn of eenr«o «in not *** a geed proda**, bnnannt any 

i, on» to Miaiwn «bane«« *n tno ana**« «trian, 
« «ntUoá.   If tt» «tripa, ntwttni, «re proporly «lut* 

of ont «tri» «til b» oonlor bnUbaod by ti» 

$'**.* -y.%..i 
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<f the next strip,  thuB  causing a certain tension, but not allowing 

for such a varpin»; nf the fintü boardo. 

4J      aiookboard production 

M»sn the core is prepared it will be brought to th« flat 

however, not the core will usually be pent through the glu« tprsaiar, 

but th« covering ven«er  layere.     Po utilize the two-«id« «ffeot of 

th«   lu« apre.Tdin.; operation,  it ia CôBHMWJ practice to s«nd two TIMII 

lay«r« through the  »lua spreader at one tin* to get on« «id« ««oh 

applied with clue. 

'«•n cold presses aro available for th« production of blookboa«*, 

it i« very easy bec nue«  the same «yeto« can be used as for the 

of plywood by forming larca stocks qnd sending them Into th« oold 

first, before loading th« sin/çle sheets into the hot pr«M. 

If thin is not th« can,  it i« necessary to uie either oaula  for 

th« carrying of the layod-ehe«ts or to hav« a fully aeohsniced «at 

converyorized »yet««, which avoids any nhiftin/? of th« single 

8uoh a meehwized system is alraopt unavoidable,  if large sits 

is produoed in 6* z 17* size. 

Th«r« is a fully mechanized and endless eye tea   or the production of 

blockbosrd existing, which must be m«ntioned heure, too.   Unser this 

syst«« all three layers of the blockbonrd will be forasi at the tin* 

ana directly befor« the hot press.   The smaller or wider sheet« of TS««T 

will just be layed into conveyors to be brought into the hot prm. 

ft« lower veneer, which ia endlessly rlued to«oth«r, carries at the) 

tine the oore layer, which will be composed, whil« the whol« syotosi 

•ovos iato th« hot pr«s«.    S»ttinß of th« oor« layer ia just layin* 

one strip nest to the other and filling tho whol«) area with suoh »trips 

without any glueing prooeas bet wean the strips.    All the strength of 

the board ia only provided by the ¿lu« layer« aottteen the oor« saut thn 

ooverinff veneer sheets. 

Th« hot proas is a aingls opening hot preao, whioh is iaatallasl 

on wheels ant which moves slowly forward whil« it is olaaat for 

MmaÈtÊL 
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it faat and olaaaa agaia with 
Uaaia« raiga to «wid ^ ^„i,, 4#f^t 

Aflar araaaias tlM ate««« mil to «it lato tao 
far gratin« má aldpaant. 

ft Ml**!« 

rMalrat al M Ml 

•Aia sjwtM proridM m taolata bal« of alookaoar«, 
•ot arovida gluaia*, »•«•aaii ta» iiocU atrtM. 

»  M 

H 

»• iataralM a owta-ariao atraataro la **rj élfflaatt,     imi 
M« «1/ »TIOM of «ha proéuett art flattMtiag vary atMaly, tort UM 

ta» «Mi« «M a »attor of A oartala flaotiurtion.    «Aia i» MrtUalarlf 
H* ••*, Woauaa th« lop « r» attoria! npr»i«t 1M aajor a*É 
Matait* MI« faator. 

ta «M latt alga prie« parió* a ealoalatioa atwU a» 
» **• «Mni tabla ITo. 11.   faoaa condition* aay 

•aajr otaar aora «xtraa* oonditioat. 

m ta 

»m« 4a tal« otlouUtioti th« lagt aa I»M Mttrial 

out of tat aalM prie.   If Miar oartala coati ti«*, Mk 
or J^MB, tat tranaportation of loa» ia vary iiiiatlii, 

far tat ten la tat factory aay aaaliy aa doubla,   la aaoa 
raw aatorlale ooata alom wait inorata» ta« oalMliU« 
100.-0*.    Mah a traaaaaoat lamm of tka log ooata 
nj aartap «t Ma laaaar aita M «t M daproeUtlM M 

M««!»* faatora.    In tuoà a oaaa it ia, tharafora, MMSMB 

•at aalM prioa aanaliaiaWj.   «ti afata, OM only ta 
prafMai tat law* ladastry la trottata* ir taaort raatrlotloM. 

total iaaaatry «tUkM»^9t«M 

•apart t« 

taw praftt •1*« ta aaatiaaraal/ 

tttilatla la M warl*, 

ia NHi 11.    la 

lat it ia 

Jai 
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ta« CAM ta%t under enea condition* people do not raidi/ 

the awiwa of pomwibU production, but tfctir output la weà lever 

than «ho*n In th« Tibi« lî .   11     In tais erma all tèe fis** «M*, M* 

M labeur, ¿«prcoi'-U.» ma cmvU. ¡a* will  influe no« th* oaloeJatiea 

and bal «co  ^ part et the ndvonta** of ta* low rw Material «wt. 

Ama« Calculât!« af 11«^ 

loa* - *\- ur>3  i 0 5 reeewry                                 - WO.OO Wl>* • H.5 % 

gl— os «V«"" » 250 *2/»3 x 0.40 us*,**              • ».OD wtyfc* • tt.| f 
labcw • 30 hra/a3 x 0.40 US$/hr                                 « 12.0e \m,*k* •   0.5 £ 
éfjf«oUtlon ma interest* , 

4 000 000.— US*. 1 3 yewa t 36 ooo u^/f—r 

(tO (»0 itoats/d«*/) s 1.6 (IMI. interost*)               . 35.00 8tf/»* • H.J) 0 

• 182.00 0i4>J • H.« % 
• te % ewerheaA* and e*l*.a oeata                                 m ^20 tJtfyb* •   8.4 jl 

te**! oeit*                                                                      . 300.20 0«>J . 93.O f] 

- ••!«• priée (80.- UN/1000 tq.ft.) •   tt5.10 8*>J .100,0 * 
wmmmmmmmmmmmmmmmmmÊmmmmmf- '• 

. J,^ ....... ..„.     „,        .  -«n,«,-,   «     hkf    lÉllflll $SM¿E IíI# 
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«1 

atoaU it atoquataly protetto fr», afcipplaff atoae«. 

lyttraa* alywaaé or laator orato« aro «M4.   Currently no 

la availaala oa tto a«a«l6la toaaflta of làrlnk-wraptoJ« 

prodaalaf plyt»o«f www or Uooktoard la tevaloping 

1« la awl toeialv« to tor« «ha anohiaaa properly balaaoW 

wit» tto laeal «otoitloaa ato am vaimt tèa attor. 

4» aamtloato »aforo tto rijat oynto» 1MM to at aalaeUd far «aa* alafia 

•tof a* pro***lo» ato tao «aaaeltlaa of tat alalia aaealMi k«vo to bo 

pr »parly tolaaato wttà —¿k otter,    mia aaajw «tot tto eaaaalty aaowl« 

»to to flato la aaoaratoco with tto «rallaaUlty of raw aatorlal ato ta> 

araapaata of «to aartot alaao, tot alao la MOOT« Kit« tto aala 

I» «to) praatiaoj «paratia» It aiaaly a»«** that tto iiyaro theul« bo 

«A« aaiatato to dry all tto pool «I raaaar la tao aaaa tl»a of oparatiaa 

m «to rtoary Utto «parato «at tto Jolatiaf ato apílala« Motion 

to wall i «topaia to aovar tto toaana of Jaliitto« ani 

far all tto «rito raaaar.   rorttoraoro, procaine eaaaalty 

tolaaato ta praaa all «to arailaala «aajaar lato pljwato alaa 

ato «toa of eaarmtlan aa «to ««tor part of tto faatory 

H aoato» vary alasi«, tot «to araattot atowa ttot It la far fraa 

Mata i» aaaH fattoriaa U aamy aaajrtrlw U tto «arlé, »at «to 

of a faatory to art aroaarly tolaaato if tto rotary latto 

aaa atoft a day aal «to  i éryar toa to to to aawratias 
to toava a iay alaa 

Part »f rato a prapar ailaatoaf la ala« ta prorito not ta» ama», 

aarfrutoat alili—•• far arato it taa fliotoatloaa.    If, far aaaay.li, 

• ftotoaj la aaaa#w« far aa avara*» prtototlo» af 4 m pijwato ato 

I« «ato «toa atoft to a laaaar »aria« aa* anlaalag |aa« «tor tolas, 

mm toll to atoto alffarost.   «tora toll to assA« érjrtof 

rt to« «ha aasatoto of «to rotary latto 

JI¿É>V%.**   *   'v^' 



.. ;o - 

Under 3uch conditions it vili bo wißt to consider overtime for the 

rotary lathe reetion rjii to work >n ordinary prcxluotion tinea with 

the other sections of the factory. 

In the opposite,  when such   i factory is suddenly r-ettinj lcx«e 

orders  ir. 2e, nni -jhutterir.j boarda the dryin;- capacity nitiit be rather 

snail and insufficient,     ir. men  a crise it vili be advla%ble to have 

certr.in allowance con.3 ider»id in th* dry in,; capacity fro« the very 

besinnin;* to avoid much overtime  in thii section. 

]'.'•>:-1 import tint, howevar,   i-s  to   ;et the machinen working on 

paisible output.    Here it i¿ moat important tj diapare with other 

factories and to collect figures  from colisi uea or coap«tltara »bent 

their machinery output.     If, moreover, a set of aachine* la operated 

on 50>í of the nonin&l capacity only over longer period«,   all tie« flsad 

eoate for labour, depreciation ind intareats and overheads will 

ately double and influence the caleulationr very nefatlwly. 

£i a>ti»y aachlnary ctlnction 

The second main iaportant   item will be the proper ••leotiosi of 

nachines.    Her« the p«rseraphs of this paper Bight be «fuite useful ta 

determino, whether the one of the other uachlne is better for the leoni 

condition*:,    "c. only the eystem mast be evaluated, whew 

selected, but also the qruality requirement« awst be taken into 

slderation,   Cb*eyi copies of precision nsehinae or équipement, «bien la 

b&sed on trenendou* know-how, such ne the veneer dryers,  a« siaply net 

provide nuffioient quality of the product!.   Very often it la »oMible 

te it art a production with leoond-hand or 

than if buying «xpenoive oiaohinerv fro» reputable oonpemiea, tart after 

trial aseratioB it «¿at be realised that Mat quality atandard stanly 

eaaaot be obtained with »«eh maohinea.    Tor thie reata« it If ejeet 

laaertant te determine the quality requirement» before final eeejialan* 

baoitt •eoalneries are 

.^.. . j». ^ ^^ ^   J^m¡..  .a^a^. ^  _ .M1t ; 
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Plywood is a multilayer combination of veneer sheeta making up a ah«et 

«1i
Pün!Í^t,rÍal*U*eÍUl f0r a larre Variety of P•*w*"t  especially fumitura 

and building construction.     It has very high strength-to-weight proprie, and 
is less influenced by economies of scale in production than other wood-aaaed 
panal product-,      Vanear   iB both a raw material for plywood, whan peeled, and 
i?L T c°nhiA*redl * decorative and strength-giving surface finishing for panal 
tí 2 ?BJ*ÌT« ni        °\^i    "" thickn*s" c• ""«• fro. 0.1 « or even let. 
to 0.3 ram and 0.8 mm.    Blockboard is composed of strips of wood glued toother 
and eurfaced with veneer.    Most hardwood plywood ìR un*d in furniture product i on 
and interior decoration while, especially in Worth America,  noft woo* plywood 
is a common construction material. 

Much hardwood plywood production has shifted fro« the developed to the 
developing countries, particularly in the Par East.    BIP preference for 
particlebo%rd over plywood ia baaed on economical rather than technological 
arguacnts m any given situation - the two being oompetin« oat «rial s in 
many applications. 

# fa11*0"1 Englnwin*» Si"«»PO" 1  ««4 Roaanhaia-Sehloaaberf, Pederal l«?u»lic ©f 

¡/ ft« views and opinions expressed in thia pnper are those of the author an« io 
not naestaarily reflect the view, of the gaaretariat of UWDO.    Tàis M»er has 
been ra-iasued to incorporate the point, raised in the di »cuse ion of tüi¡ tóale 
durine th« Workshop.   Aia docuaant ha« beer reproduced without fornai «aiti««. 
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