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Detailed finding! Mid recommendations addressed to the 

Management of the various plants are to be found in 

Annexes I to XIII. 

oarcm REPORT 

The purpose of this mission was to visit a number of 

furniture f plywood and particle board industries in Bosnia - 

Horssegovina and Montenegro in order to ¿¿ssess the present 

situation regarding gluing .technology,  to discuss immediate 

problems locally and to advise on improvements. 

The mission took plaoe between 1 and 30 November 1971. 

The undersigned found most valuable help and assistance at i 

•11 times and he is especially grateful to Messrs. Martinica \ 

and Thorn of the United Nalions Development Programme (UNDP)/ ' 

Pood and Agriculture Organization of the United Nations (PAO) 

Special Fund project in Sarajevo, Prof. Skopal of the 

University of Sarajevo and Ing. Vujisió of Titograd. 

The faotories visited have been the following: 

1* Boaanka Plywood Factory, Biazaj 

2. Standard Forniture Factory, Sarajevo 

3* Vrbas Wood Industry Combine,  Bar;ja Luka 

4* Radnik Wood Industry Combine, Boeanska Oradifka 

5. ¿anji - BUI, Donji Vakuf 

6. Marko Rado vi 5, Titograd 

7. Sik Javorak, NikVié 

0.   Pol imi je Plywood Factory, Ivangrad 

9«   Kid Vukman Krusoit, Mojkovao 

10.   Konjuh Table Factory, Zivinice 

It should be mentioned that the planned visit to the 

tabi« factory "Konjuh" at Zivinice has been cancelled due to 

ted weather.    The problema of this speoii'ic firm have been 

discussed with Prof. Skopal of the University of Sarajevo and 

suggestions for improvement have been made. 
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Most of the firms visited have been erected about ten 

to twenty years ago and have obsolete machinery and equipment. 

This applies in particular to glue spreading machines and 

presses which are decisive for the glue economy and for the 
quality of gluing. 

On the glue spreaders,  the scored rubber surface of the 

rollers wears out gradually which consequently leads to 

asymmetrical and unverifiable glue spreading.    The consequence 

is very often glue penetration and the necessity of prolonging 

pressing times.    Therefore, more attention should be given 

to the glue spreading machines.    The system of exchanging the 

factories' used rollers for new ones or ones renovated by 

the suppliers could possibly be adapted in Yugoslavia as is 

already customary in Germany and Scandinavia. 

4V acquisitions or renovations of glue spreading machines 

attention should be given to the hardness of the rubber surface 
(whioh should lie between 40 and 60 shores). 

Sinoe a long time the UoA and reoently Central Europe 

use soft rubbers in glue spreading machines as the softer rubber 

better adapts to the irregular faulty of the veneers,  particle 

boards, -mong others, and therefore guarantees a more even 
flue spreading. 

The prssses in the factories visited are out of date 

(with the exception of one short-cycle press in the furniture 

factory Vrbas, Ban ja Luka).    At a rule, they have long press 

olosing times whioh exolude the use of a quick hardening glue 

and furthermore could lead to pre-drying or pre-hardening. 

This applies in particular to the rlywood factories 

"Boeanka" and "Fbliiiljo" who either have long press closing 

times or long press loading times.   To reach the quickest press 

loading and olosing tistes, Western countries use pre-prsssed 

plywood;   More attention should be paid \o this method in 
'Yugoslavia. 
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German manufacturers of presses report that of the 

bigger furnitur« industries nearly all buy short-oyole presses 

M they improve productivity by shortening preBB timec (to 

aa low as 20 aeoonds).    It is therefore recommended to 

Yugoslav furniture manufacturers to purchase such presser for 

veneer gluing. 

Other wood-working machinée in the factories visited,  i.e. 

veneer peeler,  planing,  sanding, boring and routing machines 

are very often in a poor condition.    This influences the 

surfaces of the working pieces to be glued and consequently 

the consumption of glue as well as the quality of the gluing. 

The glues mainly used for manufacturing furniture in 

Bosnia - Herzegovina and Montenegro are: 

Urea formaldehyde : (Uï\> oa 80   % 

Polyvinyl acetate (PVAO) oa   6.5$ 

Hot melt glue ca   5•% 
Contact glue oa   8   i (for upholstered furniture) 

In this connexion it Jiould be mentioned that normally 

ÜF is extended with wheat flour and water tr» lower its consumption. 

At    the faotories visited, the extension of UP is 

«ndertaken, to a greater or less extent, to reduce the cost of 

the flu«. 

This is only admissable if no great demand is put onto the 

quality of tho gluing.    The cold water firmness of the glue line 

is reduced upon excessive extension which tends to inoreased glue 

penetration and prolonged pressing times.    These negative factors 

must bo controlled as they present an impediment for application 

of quiok pressing óyeles and use of thin   veneers. 

Por that reason ai>d for technical reasons the appi i oa I ion 

of ohina clay as well as of partióle board     sanding dust should 

be considered»    the more so as the latter is in most faotories 

a waste product.   To prevent frequent glue penetration walnut- 

shell flour can be successfully added.   Furthermore, the advantage 
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of using walnut-shell flour is that the glue mixture is 

Wing ooloured whereby the quantity of glue supplied iß easier 

to oontrol. Such a colouring of the UFt presently used in 

none of the firms, can also be oarried out with any suitable 

dyes. 

In the firms visisted the glue is stored in barrels in 

the open air* This is economically and technically 

disadvantageous. First, the handling of the barrels is labour- 

intensive, uneconomic and therefore expensive, second as 

urea formaldehyde and phenol formaldehyde change their 

characteristics at relatively high temperatures (during the 

summer months),i.e. the viscosity, storing and reacting 

ability are adversiy affected. 

It is recommended to store in underground tanks the 

glue| if possible at 10 to 13 C. The glue then can be 

delivered in railway tanks or lorriee at longer intervals 

thus reducing cost of transport. 

The need for a quicker setting time has been discussed 

several times. As already mentioned, when using UF, the 

amount of extender, the glue consumption, the type of glue, 

the used haidaer as well as the temperature influence the 

setting tine. 

The most usod hardner in the furniture factories is an 

ammonium chloride solution. A wrong opinion exists that 

with a variation of the amount of hardner the setting and 

pressing time oould be changed. It is only by a strong' 

reduction of the hardnsr amount (ammonium chloride or 

ammonium sulphate) that a notioable delay of hardening time 

osa be obtained. The risk of insufficient polymerisation 

of the glue exists which subsequently leads to bad glus 

lines. An amount of 1 to 2y» ammonium chloride (dry) of the 

UF iûxy)  should be considered optimum. 
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A quicker setting time of UF at temperatures under 

IOO0C can ba reached if free aoid» (i.e. formic acid, 

oitrio and phosphoric moid; are used w, a hardener.    However, 

the pot life of such mixed glue is nhort-in thene casée a 

••parate glue and hardener mix should be kept and combined 

only in small quantities   when actually needed. 

Por example, with a hardening mixture of ammonium 

ehloride and potassium aluminium sulphate (alum)  a quicker 

hardening mixing glue with a s\iffioient pot life (one to 

three hours) can be produoed when hardener is added to tho j 

resin solution« 

The produoers of UP should be asked by the consumers j 

te offer them a wider assortment of glues and hardeners. < 

At present, the furniture manufacturers receive mostly 

UP which is suitable for manufacturing particle board but 

leas suitable for veneering because of its heavy viscosity. 

Yugoslav manufacturers should strive to supply a greater 

variety of other types of glue, as for example phenol formal - 

dehyde (for the particle board industry), hot melt glue and 

polyvinyl aoet at e. 

Usually, the glue technology sesti ore of wood research 

institutes have the task' of giving advice to the consumere 

en choioe of glues, their application, and to make suggestions 

on controls.    In Bosnia - Herzegovina, the industry makes 

no use of this service. 

The controle on raw materials, machines and finished 

products are mostly insufficient. 

To use glues at an optimum capacity, not only the glue 

should be checked but also the materials to be ftlued and 

«aohines used for gluing. 
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Varieties of noiitur« oontent, room temperaturas - 

and with it wood and glue temperatures - thickness of 

particle board and veneers, toleronce of dowel and dowel 

holes, and BO on, have been identified in the plants visited» 

affecting the quality of the gluing. 

Improvements are necessary in the maintenance of 

important regulation and control equipment,   drying rooms, 

air conditioning planta,  glue roller,  presses and edge 

veneering machines. 

To reach this goal, every factory should entrust one 

ehemist/technician with the responsibility of controlling 

the various factors enumerated above and of correcting 

•4stakes. 

The list attached (Annex XI) to the report on 

«Keyed gluing rules» ahould facilitate the controller in 

identifying gluing defects. 

A »ore detailed control would be of benefit to each 

faotory in form of better quality of the products. Furthermore, 

it facilitates the introduction of new types of plue and new 

Cluing techniques which have to be introduced on using high- 

frefuency gluing,or in conjunction with new surface materials. 

.'if. 

I 



líame of girai "BOálüKA» Plywood Factory 

H£ct« Ulazaj 

Production» 15030 m~  plywood 
15 000  ton?  hardboard 

Glue Consumption,     1000  tonr   n3r annum,   of v;hich 90,;  phonol-f ovr.ialdc-uyde 
and  10,J urea   iornaldchyde with melanine  r .-in.; orci ncnt. 

Qluo Uccdt All locally mad«. 

Pr«¡?cnt Cituationt 

ft) t ííachin/ry 

1. The major  oiocen   of  ^ttinment nw   I7 year*  old and  have   on.;r~î> Ù 
practically continuously nince   they wore   im ta ile : . 

2. The  vernar  o-^l.r  produce  v,n-..,n-  with  íoo roo-- h  a   .-uriacc   Iv- in-   tn 
an inerme  in  the  -lu« consumption and 1 luotwitionr   in ' liu-   l<n~ I 
thicknc-£ e. ' 1 

3. The  two  rtryerr   lack adequate  control  in to iar ;:r=tiiw dry th-   v-n-r- I 
unevenly.       Although  tha aim  i*   to  obtain vencer,   with noir^'innt^ntr 
01 X-lV,   it  ií;bMi«Vüd that  the actual moisture  content ranao   ic tre 
ereatar (from 1>.-15>). 

4. mhe ¿lue  rpro.-îder'e rubber rollert  arc worn. 

5. The  dorine  time   01   the  pre y e   lai tí;  2-3 minut.r.       It  í-muld r.nt  '-cd 
2 minuter  to minimise  pro-drying of the venoere anû dryina or    ven" 
polymerisation of   the clue. 

6*    l%el*t  í,t0re  ie n0t a-eauatü ñtJ  •c  ttnpfrnture   in runner can attain 
35 0.  thus cnufinc a reduction  in th* choir  life  and  hi-h-r vircor ity 
IcRuinc  to aa  increata  in tho  need  of water in tr.o  mixture  etc. 

7.    The laboratory ir well equipped. 

b). Glue Technology 

I.    The  technician at  the   plant eta ted  that  the   properties   of  the  nhÎMlic 
rosin cupplied varied considerably. 

2#    harden ^f? '*?**•» ^ eood.      The glu„   Uohnolo,y ir €ood and the 
naraener urcd i& adäquate, 

c). Qualification? of staff 

No comments. 

jjccotamondationg for Improvement 

ft). Kaofiincry 

Re 1. New equipmant should b3  installed ae SOOü an fiu«ncinG ir aru-urod. 

He 2. The voneor pr.clor muet be replaced r<-  rooti ae poe&iblc. 

cont./,,. 
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He   :.    'l'ho noir-turc content   of  the vener ri-uld ^ ch -.c'- •-   -ore 

wh. variation* m v,n -or noi^tur« cui nt .im •t a^c in tv« '-n ... 
van..:err that nr. • ith-.-r too damn or too dry'. i.oirtrr, .: v v'c^ 
choula  bo  carri,! out  :;v,ry   2«;   hour,.      Ven^r;   that nr'¿r-r Si 

ÍV*h ï!*  tt'T'!dl
f0T ^(ntno^•) cou'liUoPim:.   '   V-.n^rP 

vilh moro  than <?,., «should-b*   vc-dritd. 

He   4.     i'ne  r^ua   brider».,   rubber rollere nurt   ba  replaced. 

He  5.    The  nr,,, must be nodlfiod to t-poed uo  th,  dosinr .in,-.      Mhe 

aavic«  o!   tn,   •-.•uiHBumt mnnufneturor mut-t Lu  ;,u,.ht on hov;  it can 
ut.-et be   nchi^Vad. - 

Ho 6.    '¿'ho Gluo c-,;0r« Fhoul.1  prcf.nnly bo titubead in a cellar 
- underground - to mining   •fcnr.x^tuvo variation,    "v^î       n 

.ho^la L,   exored m a  v.nlc and not in barrel,.        iuwh.,f, by fcn,er 

- r,iWy  or  lorry- should  bo  cnvir:irocl to mininir..-  trPrrSt cat- 
ana cofx  of return of mrLy  barra IF. ' 

b). Qluc decimo I of^y 

?u   l*    VÌT  ^oc"'ic«tion of   the Clu,: purcliarod inut-t b.  obtnir-d .ron 

rcciSt ndtiJ      V*»*«*** c"rie, ou*   on each batch  «.on 
S"1    cif^u'n* r P    CCd  lonodift*^ - «V  lot  that ,oo,  not M.t 



AIIÎÎ FTV   " J 

FíO.::: 'Oíicirt 1SCCÜ í; its  cf  Ja^-.v^ro  ^ ••-••ih :^JOí   ..a;  u; :.o._:.\;. r ., j 
6C.   or r. lr.3  o.   -v-c .Uoticn is rrhO-Ut.ir JM / a_v.'.'G''.?••" 

"T'T.' rv "'H >:'TiV i 70  tour; Uro a '.-'OíV..:! ::;':"d* 
  & tor.r. Polyvinylccetcte  ^PVAc) 

GLUJíi USbDl 

P3.;J"T UTUAvICi-lt 

6 teiu '.:ut i.alt 
Neoprene for ii?h.vls->-ry 

All locally nc-.de (Ur2afcr.naldohyi.v5:K...KCL -T il-Oj 
erec-npt  for  act :.ulx yluo ,.:hich i-;   i:.r-crtí J. :.VOU    O; 

3er:, 1-jiy (:'.;J:CLL 7tC¿). 

(O I.-ohinoryt 1.      Ti-3  .'1^ ^pr,>aaor is in v-:ry bad ^::iitio:>.        _ 

not bain;  ablo  to cûi;?ca'..ate f~r    -iy irr?y".i ..ri'^i':-   .ta 
volitar or pan? i   thioanorn. 

3. Tilo    Ano  ütor-j  ic aot  „a. a\atc  :^  -«ño  tv.; :•:.•.'tir- i.i 
oun.,jr cv.ii attain 3^°C thiv:  oaiuriir; a ro'assiev. i:    "Ivi 
shelf life  of the .-lue  a::.- hi'.;h;r vir:coL\ity 1; ..;!.-:   -¿o   ~r. 
incrino  in "i, ho II-J-Jû. oí i.aater in tha :nixi:ure  e;c. 

4. Thero  in no labor:" ••ry to t3&;t   the   -lac ¡yiality. 
5»      The  presa   iti  inado'.aiate. 

(b) CUuc i'jolir.oloyyi .due ... ,.       ,   „ -..,_ 
\  /  _~-  ^      alue ll.Jo;ling occur .J/to uuovan -cmarriar.;-  oí   ;ae :,.-iio  ¿n.a 

aa a recuit  of the  bad ¿tato of the  ¿lac r.pr^aOius 
machine  lcaainy to an in-r^e  in   -/las coner-yiicii. 

2. Tho ;;lue  rai::in.; formula in not    -ood.       It contains   ¿co 
rouohVloar and too nach vint or f acilitatir.j ¿Ino bì^uirr; 
and tîlovin;* th~ cv.rir.-j lino. 

3, •   The pressing cycle  fer tre Vi ko usad in soli.'. *:ocd 
furniture  - ? r.inutes - is  xoc   :hcrt  for "il:-?  type of   ;lv2 
used and pr jvaiiir.y rear.; t.':;*: ••.av.arcs. 

4#      The ¿;liv¿i"j' of the e...- v^ruarc onto partido boara ir.. 
not 'ooa. 

5. The relative hwnidity of the wooden dowels usad i ;. .'.r.oir.^ 
is the same ao that of the wood.  It diould co lo;¿r. 

(o) Qualifications       The control of the quality of the yluo nixed and the 
of staff oontrol of ito UBO is net adequato. 

meo:: ::I>ATTC!TS yoa- ihrx'^-lg 

(a) Kaohineryt      Re. îîo.l   The ¿lue spreader must bo completely overhauled as 
ooon aa possible» 

Re« ÎIo.2 . Rubber rollers with softer in/Hers (40-60 Shore) should 
be ueed.      Th3 present onsB must be changed. 

• ,  ' JJ0. ¡.;0,3   i»h3 ylue toro should proforab^'.y be situate:  i.i a ciliar - 
und«;rjrctt::d - to r:iinir.iisu tjp.peratur? vnriction:;.       -ho 
jptir!'i"Ti tomperature is bctv.'ejM 10°C and 15°0.    Liqi'-id uree 
formaldehyde should be stored in a ti'-nk and not in b;.; v.i.-_. 
Porch.".oe  oy taïbcor - rail/ay or lorry - should lo envida•• 
to nini;:tirc tran.iJpcrt oor.ts ci.l oost of ïjiwa of ai:i;t- 
iîsœrel^« 
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Ha.4    B30i'j.i£;e cf tho n:où to control fluctuation  in tho 
quality of  the looclly ;.ia-uf r.ooured yluos e Uboi-tory 
uith tho follo;-in •; ..ìiiùniu c-ui orient  should bo 
ect obi i Piloti» 

(a) 

Ci 
A •Jhor.-.osihct r, /ulutod br.th -,'ith v;;iru w.tor  t« te ri.  a.: o 
ciirirì., -tir.-io  oí' tho  yiiv, jnizct'.ire. 
A vircocáty Mjter (J'crd Soohcr typo)  -io oh-ch vine—it-, 
A laboratory balance. 

(a) 
(*> 

(o) 

Additional equipment for .--:uoh a laboratory (ciuip:::ont 
that it' ¡-.oi, y^oontial) ici 

PK Motor. 
Dryin-: ovan  to '.: iure yiuo t;olid ..cti-jr in 
solution ¿nippli3:.'!. 
:i.-.iupi.i.::.t to  u:o...uu*c   tho frt* f oiNualdohyiìc oontout of  th: 
¿lue   ru..;lied (by  ihj r.iüphitñ  ,.v;thoù). 

(&)•      ;3Iua   fe C: mo lo,-v 

Re. 1 

Ho, 2 

Th-3 repair of the   uLu-.» nnr¿/i.iy ,i:^:dnc ;;i.:.l 
enabìo bot tur control of th- ylu•: li.-^ -f.ìo :.¡.J:.; . 
thus  roducir. ; the   '.yaauv, it.y of    y1.1.,;;  piv:;.;>itl"  -r-d 
frou Ito   :ru/a2 to ao lo;/*::  :.bout i -iü    rr/aC    * 
If :aoci)rn  j-ruipmon-c io  u:;ed .---.f th„     --lit'- o2 \ o 
partiólo  loard i:;   /.uy  -i; h,   yluo co:.: :.":;ti  n*o;ir 
bo ;¿.:  io;.'  r.o ,0 ¿rc/rr  - xu;ciny   c;-  y;-.,~i;. • C-V¡ •-••:••» 
duration. "'    " 
Tho  p.rcor.t:v-;o cf  -four  -.::t,:—r ehoui;  h? .--cd 
froa the yro¡.;;nt ii-ju-e   io w.iy «j-lo p,r CJ.Vï 

looaura of  tholfc M price  of .lour in  f :
.:OK1L viz - 

pricoa v.'hich -:T:> .\O\- nc:.rxy —  hiyh -:\r: tfr'.i  cf~the 
ureo, fcrnuld.-h'/'.ls  ro-.in.       h'r.laut  :.holl flo..r : ..zvl' 
be usod.      Kaolin ?.ud r — iir.y ¿\::t of th-;  r ?I-biö?"e"*" 
board sar.ioro should ?.lzo fo 00ns: dcrsd.    ' h'ho:i 
tho flour cO:.t:-ht  is ; -seuc^d the ntor ooutor.t  • •;•-''-• 
also h^ r? :V.C.T1 to rj-oh  5 to 3.5 ^.jroont f v   -     ---.. 

'turo  of 5 to 10 ;. îrocr.t flour,   \Q • .rô'-it  .~*i-"t~~ 
shell fio-or .^ul >  to 5 ;.«rc¿:v¿ article lo:\rd 
soudor du&t.      Tho   v.?.ir.  -. h/;;;;  * 3 cf  u.: : - ~-'-"t 
shell flour ir thf.t  it iv.yrovo:- "f±ov¿ ccutvcl   •"-.;. 
roduc.s bli-diny.       ^.0   -e litio;; of -::.l:;ut r;h«il 
flour    fcrhoriO th3  o:lo-ir of -h;    I'.vo r.ii;; tde 
facili-ctin.2 "t::3 visuel control 'oC   'lus l-tr.-. 
thicknocc.       if :-.o -.::.li.ut  tholl flour 7c l/ivc it 
is rooor^ended to  xl\ ^M.-.II   y.-.rjr.titi^r. of "a po'-;d3rod 
ùyo  to dur::on the  colour of tho   ;.!.u_>  uixt'uv.       f.\_ 
vff ;ot of o::tendi::y with  flo'u' on  ;luo ifr.e    0:1 
etran^th .croportioy  irj ßho'.;r. in tho  TU oh boiovj. 
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H«. 3 The  -lu-: quantity playc  an   >:variât ro\,it       .---.r :. •.-c: • ,i.:   ' *. . 
of J.vO,  IpO  •••••'. ..',C0 .rn/u      na ?  pr.n."  t<n •  s. ' -'.  n ..!.- -i    '   '   -•        - 
,:1LIC  uno  ^Lrj;:;thí3 obtni-.'d  :.ro|     -lu    (. i^/cr.i,.!^ yp/cni    and  '.; Kn/cn' 

riPpjotivcly. 
The r on 1 .: aparatara ai'.o a. .' r. *: 

por a pro:.'-'inj ti:.ie 01' l>-:n ni: ",1.3:. 1 
the  "l'»y lino  ciren "th is a*; fcllouai 

LOO 

Ve rape r et lira    0 

aluo  lino  rtron-th 
Kp/'om«2 

25°0        20°C        1^00 10°G 

ï>ï 37 

ri 

20 

The raoiaturo content or th<: \:ood ni GO  i.'-.'octs  t'a;    lue lino 
slren'-'th,   ?.ts  i'ollo ¡rs  ;for  n aonai: r;+;i.cn  of  ICO    '.••' /r.i'" at 
20°C and ¿i pi'os'jin;: time  of  inn uinuv;;,) 1 

Koií'tnro content 

01 uè line ctron ;th 
KP/cm2 40 

13x 

16 

lt< 

1C 

It is rooownsïidcd that under ainter co.vlitionc   tha prozìi- 
be increased 'ko a mini,vra-n of  tcni UíIUVóCS. 

Rs»  4      The present ed';e   almoin-.; machine ir r too foa roll-n1;.;  and 
conso,nently cannot exorl;   a:e noce. :: n\: pr.nanrr    0.1 f.o   •. oa 
panel  and tho  veneer  loa;; -mou jh.       In pnrcl .sha;  a a.'.' r; 
it should bo  at;c artained taat  it naß a longer pro  i'; in;: li:... 

The  tormerataro  of  the   jiuc  on op adi enti on uaat  he lotaonn  .'X 
and 2¿0 C at   the spraa-iar roller«       Tho profilo   on lae 'j„„.l 
rollar can uoar out.      It fhn-vilà '. c onooa .-a   .0 en,.re   ¿h..t "'.lo 
Slue lino  is  cuff ici nit ly ihiok (a-oat fr«.  200-300/^2). 

The prudano roll :>-•!•;  2...all be  o'ochod to   .naaas  'an.a  tho 
pr^-iar^ a~pli?:¡   is cufi'iciant ^-"'O'Jit c: _-,, c:.f~). 

fhc  ri y.t an ;lo  of xaa  eh ai   of  "0 '.0 parxiola  locm. nasa   -a 
¿Mall  roao?a\r.'.sioc"  leal to  a  Ian  cor.'". 

i 
accural3. 

ar.oiör.t  t:npora^ura   e.   :.'..<  aaa  ìus'c   .-aiT^'r.U'n;;  aa 
kept hijh in rintor. 

The fiodinj speed choald ht   itou!; 20-30 altars/niñato. 
3lu3 reservoir nust lo  claan^A with a gratula or.co a day. 

Ite*  5     The relative humidity of the wooden dowel« should be 4 to T, 
lower than that of the wood to be joint. 

(•)   ^alifioationB       The firw should ««ploy a ehemiet/teohnoloirUt to «airy «t the 
Bf «tafl routine quality oontrol test« on the rluee,  peint? tcid va.Tii«h«ii 

it use«. 



"y.'.'   of  fHrrtJ. "V'üsÁS" Wood Iiv.Umtry GoraVj.na SE-u>-.-.-..i 

PI:'.ou t 3anj:î Iv.i^a 

pyoiuobjjni ICe.CÇu niec-r  .:•.::'  . urei tur.. ('.:oo::' -:.-:   u  '...I.--'- -.•- •   ). 
"~**~~ 60,     :'\.oivk.;rod, 

I.-.o;.,.'"-ne   (¿'or uphold tory) 

'Jluc ^ú--a| AU  hiv; hot  ri.lt     lue   "'•-•;... ::•-   •: o .'.;'.o J( .      Hov. .vit   '.u. 
"~*"~*~"~*- *" i aporto i i rom „02t   i jr..-. ..:.;/ uid It^ly. 

fr :-:::mt ;:_ivu:vbia.ii 

r- ).     ^ voJyi»g.rj¿ 

1, Thj ru: ;:.ar rell-r1::  or   the   -'lue  aproan.'     echino ¿vo  oì^>.  iuavi :\i:„   ..orti oer. 

?.. Tha plc.rrjh   'lue ;;torc  ia vili  a^i^ied. 

3» ThJ etlrc»   piatii: j machine ie noi   aiecnv.to ¿or   L;..-.ì job» 

4, ïhero ie no ;.;lue quality control  laboratory. 

fe)»       CHLw 'l'eohnolg*/ 
* 1 ..mm ni MI • •   1 » t   ~"i ir^Tr 

1, 'i*hj   'lus   raixiir: .l'ornala in rot   --ood.       It  ccntr.ìnr   too  nuch i'iour  ¿uni tco ;.r:oh 
*.;ater facilitatici; ¿lu«   ül5o;lir.5 and alouiiir t:i. e urina tine. 

2. The prosein- oycla for F/Ac used  in solid -co: furniture  ir'only 3   r.-.inr.to:-. 
It if. ±ur  too short for tha ylue type ucad er A pro vai lin- reo;:: t .;up 0 roterer. 

3, Iho relative hmiuity of tho woodon uouele  uijje in jointing is the   o:une C.-J that 
©f th« wood,      it shouli b- -L-r.Jsr. 

4. Ilo "a:>iity octroi  01'   the  ~lu©   ru'„lity is  presently  u-ìir.'j «_one« 

e).     ' Ciarli fica: ions of Stggf 

Ho corx.ient« 

Äc. I       Rubber rollers with softer roller® (40-6O äh-ar«) should bo usod» 
fJ?ho present ons« nu»t be) ahanrod. 

•i« 3        The pV3sor.t ©'. •«  'jla >.in^ M&ohino has too to:« rollos s.td oonat .•.'.cntly 
oannot oxort tn» nyooroary prj-r:ure or. tho n-ocd praial :rid the von.rr 
Ion* enough.      In r oro h ".u iti;-; a ne:; rechino it nhöuii "so asc3rtr.1r.ee. 
thi;t it h-vs a l«v;o.r proeairrj line« 

•/• • * 
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He.   4      Because  of the no;;d to control  fluctuations in the quality 
of tHo   locally manuf actarod ,'fu?'-   a .Laboratory with tiv: 
follov.'in.": nini aun <.vpuipr.v2nt  ahoLaid bo  .utnaü: aod» 

(a) A  tharaioalat .va; -ulatad bath nith warm nator  to trtt t'u 
carina  -¿in? ox" tiio   alno ui::turc, 

(b) â viyoosity lattar (Ford Bichar typo)  to chaoì: viscosity. 

(o) A laboratory bal.anee. 

Additional equipment (that  is .¿ot essential) for ouch a 
laboratory is» 

|a) PH meter 
b) firyiny oven to r.ioaaure    luo  aalid .aattor in eolation su;'  lio 
o) liquj.prntint to no acuire the free forvald.ïhyâe content of tho 

glue  cuppliod (uy the eulpbitc method). 

b) ^lue Taohtiolpay 

Re,   1        fhe percentage of  ¿lour oxtan lor rheuld bo rarn'ood fron taa 
pros-ent figure  to  only 5—10 porcant bcaauao  of  tho hi/h '••rice 
of flour in Yugoslavia    -    price.   \n.ich aro non n-nrly a., hin; 
as that  cf tho urc-a f ormai l.ehy.lo  noain.       ,n.laut  a'h-i]    'loar 
chould b3 ucedi       Kaolin and sanllia . Unat of  tho  partido 
board sandera rhould aleo bo oon^iâored.        ,'h n tao flour 
content  ie r a due od the  .¡atea content  ahoulj   alvo be ri.du'j.d to 
reaoh 5 to 15 p rcorit for a nizctur : of 5 to 20 agréait f.Urr, 
10 porcont  arlnut  ahcll flour  ;aò  2 to ^ percent particle 
board so« der duct.       ïhe Main adv Jita./a of iva in;.; -anlnut 'shell 
flour  is that it  i.iprov. a fio.;  control   :r.d acnavo  s   OIJ alina. 
'Pho addition ofvulnut shell  flou" darr.-ana tho  colour of the    ;la-3 
»ix thus facilitating the visual control of  tho  a;li\e line 
thickness.      If no vaalnut  ah oil flour is aided-it  is r^cora.^ndsd 
to add s.-aall'quantities of a powaerad -dyo to u.arkon tho colour 
of the ¿'luo mixture,      l'ho effect  of e;;t«:idiiv: vith. ficai* on   ;1< na 
line  on ütrjr.;;th properties  io s h "ax in the  jnaph(see »jinex "II", 

The  i lue qu:gtity plays an,,i.aporaor.t role,      ?or  a conoiv. "taca 
of 1C0|   I50 and jCC   -ra/n" arid a ?ra;f;  tine  of tan niñadas 
tho  jlauo» lini atror. /the  obtain ad am  .^ • fp/cm-,l5Kp/cm<: and 
5 Kp/o*    respectively. 

The  room tanaar.tur-33  jdKO affect  the atranjth of tan   la 
?or a pr 0 s-:i:i? tino of 10 niñatos    nd 100 .-m/irr jiue 
consumption tha   rluo  una etror  th ic a« follows 1 

°n ?*°n 5^°n is°n io0,! *° r.",-i xeaipsrature w0 25"0 20 û 15 0 10 0 

Olu.  lin. stamath 5 27 20 

Kp/OKl- 

fhe uoistur.i oontant of tao 'fooc. also nffnots th?   -'lue ) ine 
ctrcu;;th, at» followa (fcx- a oonaua; iion of iu) ..i,3/ra'- at í-;ü 3 
and a pro'jainj; timo  of 10 ninutaa}» 

Molature sontant % 13- l&,l 

Jlue lir.-i ctra/ijtii Kp/o:a2        4¿ It' 10 

It i'j r 000: mended that iindt:.- ..ia^a-   oor.iitioa.s tlio prcuain j-hi-;ft 
be i.rj>s'.r;--.*i. to f, Mininiv-a of 10  ..mates» 
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Re.   3 ïhe relativ: htt::ü.'ity of the ;:^O:
[
M:\ do-:-:lü  "ho-.d^ lo   ï: :.\\t 

%J - ¿v
rl   i.r>,  rxout />/.   io 7;-  lo::cr  t.'.::r. tho  ;•??',   ;c  '--:   •>'-.-•', 

Thic  oivd:le;:; the voo.l to ab s o IT noi-v.-". i.a"-:! 4:10^::, ."v.iohl'..""  ..hv '. 
tho    ;luo itno and thtiF  b„il„ ivo ;>r,.:-;nir:' ivi the •..•.?-.• h. boio 
and 'inicicir. tho dry ir. • ti;,io.       ï'hr*   ':ì-.vo iïu-."t  i. ;  -:rv ••   . ,.i 

.    •   uidoB  oi'  tho  äo'.;.-:.l  helo,   \¡i':.'-\  ••:. :..p_tula er Vy r.,;;. •..-.•.?.       \h< 
haad oí* tili? ;;.i.uo  injector --t  v/v.*  ter o.?  th.:. hol.-  :_,d .10t  at 
tho bot tow ac at proj.jnt.      'l'ho i:i.tro„v.otiou -JX   tho       .'h1 

pushes the  ..;luo  ¿o:-;:i tho hole,   cpi'oaaii:;- i¿  -.Ion    tho '.-'aj.:1.:; 
of the hole,      ïh-  . .'.ao    J... 0   ;.h:u..d bo .sprona on th.-    -y> :•: 1 
proviouo  to its iaoriaaiotioa.       a'ho  aovol r.rat hit   .;•:!!  la ho 
the hole.       Ite ..aiutar should bn  aoaìhor b,: ûtL'or» to 0»h-,v;, 
If  softwood or partido  boora is a?.¡J0;.icicd cad the ;.;Oi."T.uro 
content of the dowol  is th? r.ano,   the   liar.'.jtvír f¡¡;--y b 2 0.2:/::. 
bi;.;2<5r than toat of tho hoi..3. 

Re»4 The spocifioation of the  yiao  ourch.-ased irr.v.rt bo cbtaiii-d 
from tho ./ariufacturor.      Taits or. the ph vol. no, tho aay 
mattar contenti  th.; caring ti.ue,  tho  pot lifo, ;.tact  i.o 
carried out on oach batoh upon reooipt;  and ciaias placed 
iuroudiatoly on any lot than doos not ..."•et tho upecificutior.» 



llame  of Firm 

Pinco» 

Production» 

Qluc Comumntion» 

Gluo Ucedi 

ANN:\ T; 

"KiUEHK" VJooà Indue try Combine 

BoFamrlca Gradi?.]» 

burniture  (wood and unholctored).      6?,'- unholrtcrc-d 
furniture. 

60   toni'  Urna ¿'orina Ido hydo 
r¿  tone Poly Vinyl Ac.-1.- ".e  (PVAc) 
5  tone Hot Molt clue 
3  tonp Me oprano 

All   locally nade   except for  Mtot Molt clue* :V.JS :i 
All IW<1    I  lj'       I.WH...«J        V .i-V •- • '   -      * - ^ v 

r.rc   navtly imported from Italy (Atl'iX) brrud;. 
Vho  balance  ic   locally  ::nde  by Uura  in j;ol;jrnd( 
(I'JIuMtt.oyiX brand). 

Prccont Situation» 

a) . Machinery . 

1. Although  the  Clue  spreader  if-   in a bettor rtato   than thorc at Vrbnx   anu 
standard,   the roller?•   CTOOVCL-  need ro-cuttinc. 

2. Tho temperature control  of  the  pro*e  need*  to be rehired. 

3. The rluo ctoro ie not adoquato ao tho temperature in runner can attain 
35°c'thun causing a reduction in the shelf lifo of the ,-jluc ana hiejinr 
viecor-ity  lendini;  to an   increar c  in  the  need  of  va ter in the Mixturo   ecc. 

4. There ie no  laboratory  to toet the ßluo quality. 

fc).  Qluo Technology 

1. Tho ncaeuromont of tho  solid componente  onvirinft  the ¿:luc miseria by volume. 

2. Far too nuch vii ter and flour arc added  to  tha mixture,   lee. cine  to a   lo:crir;; 
of  tho ctroncth of the  glue. 

3. Tho DTOE-oinG cyclo for  tho PVAc wed  in »lid v;ood  furniture - 5 ninu^r  - 
ir. too thort for the tyoe  of c\\x« used and ^availing roon terriera „UTCF. 

4. The gluoinc  of cdeo venocre  onto oarticlo board  panels  is not  rood. 

5. Tho relative humidity of   xhc voodon dov:eli- veod  in  jointing ie  the  came ar 
that of tho vrood.      It  should bo lower. 

e), qualificationc-  of Staff 

There arc no technicians  to control the clue technology. 

Re commendetionc for Improvement 

*)• Machinery 

Re 1.    The common practice  in-'.Joe* Sornany and Scandinavia io "co arrange 
for a L-oociftliaod firm to send a cot of newly cut rollert to „tho olant 
rnd tho'worn once fcant  to this «specialized lira  in rotUTU.      Pcrhaor 

cont./... 
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euch an arrangement could «aleo be introduced in Yugoslavia.      ?ho fólle\;iu£; 
firme, undcrtako this type  of ;;ork i 

Adolf Friz,  ORI'DH.,  Ilaldenr traste  94, 7 Stuttgart 50, 
i'cdûTîil ¡ie-mbüc oi'  Germany. 

Tho od or Hymnen K/j, llaschinonfabrik, Foptfach 4240, 
48OO Bielefeld, ¿'oderai Ucpublic  of Germany. 

Ro 2.    The therm dement needs chancing«      ïhie if n. minor job. 

Bo  3.    'iho fluo  store  r-hould preferably be rituated  in a cyllnr - 
underground '- J¿o minimise  température variations.       Tho  optimum temporäre 
"ip between 10° and 15°C.      Liquid    Urea    ?omaldchydo  should be ctorod in 
a tank and not in barro Ir.      Pure hace by tnnker - railvay or lorry - 
should bo  envisaged to minimize transport costs and cost of rotura of empty 
barrels. 

Re 4. Due to the nnod to-control flucuationc in the-quality of the 
locally manufactured clues, * laboratory with the follovin- minimum 
oquipmont should bo  established  t 

a). A thermostat reflated bath with varrà ira. tor 
to tost the curia;  tirna of the clue mixture. 

b). A viscosity noter ^Ford Lecher type)  to check 
viscosity. 

c). A laboratory balance. 

Additional cquipnont (that is not essential) for auch a laboratory io  1 

d). HI motor 
e). ï>ryinc oven to measure solid matter in solution 

tuppliod. 
f). Squipnont to moasuro the pre formaldehyde content 

of the clue supplied (!„•  tuo sulphite method). 

b). Oluo Technology 

Ac 1.    Lcasuroacnts of powders should be by weight *nd not by volufw. 

facilitating 
shell flour is addod it if rocotauended to add sr.mll quantities oi  ¿v 
poi-dorcd dye to darken tho colour of the £luo r.i::ture.      ïha effect rf 
estendine with flour on ¿'lue line  on strength propsrtics is shovn in the 
attachod eraph. 

¡Ic  3.    1'ho filuo runntity pl^ys an importent role.      Por a consumption cf 
100,  I50 and 300"i;r/n    aud « »vets time of  10 *inutcg the  -lue  lino 
s tronc th obtained ir /r<ì Xp/cn ,   I? ¡In/cia   r-nd ^rj/ca" re s poc tiro ly. 
Vho room tempora tuvs nlso affects  the strength of  tho  uond.      ¡t'or a 
proteine tine of 10 minutes and  100 GT/U   ^luc conrur.pti a the ijluo line 
strength  is as follow  t 

cont./ • • * 
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Tempert.turc °C • „        25°C        20°C        15°C        10°C        Sr'c 
CUtta  lina strength Kp/cm*" 57 43 37 27 2e 

The moitture content  oí  tho vood nie-o a.ioctr^the  -luci  lino  r tron.-th, 
follone-   (for fi cor., ueiption  of  100  rr/n* at 20 C. and a  prar-sln j   ti:.;' 
10 minuter)   I 

lloirturc  content ,        9/- 13',- 1&, 
Oluo  lino  ctron-jth Ko/cn**      /,8 18 .   10 

It ir  recommended that under vrinter conditions  the  pr- - riiv,  tii.v-.  V 
increased to a mininum of 10 uinutot?. 

Ho  4.  rJhc  ore rent od.^c  ¿j lucine,  machine   it- a    'oo fev ToU<;ïa:   and  e-'-e.-ee;if ly 
cannot  exert the necorcary  prueeure  on the vood panel and  tao veneer    or 
lone enough.      In  purchatinr: n  novxiachinc  it fhould be« nt-certaincd fìat 
it hae a longer r-rerein,? line. 

Uo  5.     'fhc re In ti ve   huuidlty of   the  vooden a ove It-  ¡.houle  bo  a', cut *;,,--'- f 
i.o. about 4^-7,.  lover than the  vood  to bo     lued.       x'.iU-  cniill't   the J 
vood  to absorb moro  ruickly noie turo  fro.a the  r:lue   lino and   thiue  bu- L ,   U; ¡ 
prot-rurc   in   the dovei  Loie  and  ruichen  tho  di\yine,   ti;:..:.       a1 h o   - Ito ; u.-t j 
bo  toread  on the  ridete   of   the  dovol   hole  -it h  ;•   ::oaXi'la   or  by   \A. civ     ehe . 
head  of   the   ~luo  injector at  the   ton   of   tue   hole ant   non;  at   the  bot.o-r.i a.. 
at present,      '¿.'he   introduction  of   the  dovei  then   m e he. e   the ßUv   e ciao   the 
holo,   t-nroadin;;  it alona«  the v.;Uf  oí   the  hole.      'fho  ;luu  rhould al¡/o de 
uproad  on the dovei  previous* to   itr   introduction,       f'he dov/ul i.iu. t i it 
well   in  the   hole and  itr  di?, no tor  chould  be  a).lr.in - C.2r:ir.i  evali jr.       Ji 
FOituood  or  navticle  board  ÍB aeToriutcé an1.  r.,oirture  content  o.   the  ecvel 
ir   tho   fa tie.   the diane ter can "bo   0.2  ran Merer  than  that   of   f i.   hole. 

c). Cualifica t i omy of ¿tnl'f 

A firm  of itodr-il:*£-  ciao onployinr;   1100 portone  chould have a  quality 
control laboratory to checi: tluor- and vamit'hee.      It rhould be itaifcd 
lay a connoten-; technician» 
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Donjl 7r::uf 

.;inJ..o--;r;,   docrc1,   ^-.nolr;, a:.-;or:¡cly  -'.iv.-in,;. 

1¿0 tons  p.a.  Uro- •.*~i?:v.l:\:::vC.s ("L^-u:"'   - rei  Itv ) 

per luiu.) Pol-  /inyl i.ev;;.to    (/ 

NSJM of Firmt_ 

Plr.co_j_ 

Pro'-vict i ont 

^ 1 "•;-!. ^A'!ì-:T^ti.ont 

a).   ¿¿¿Ei 
1. Th«   -lue aprcaaors are in vary bad condition.      They aro aoi-o  thnn 

ton yor.ru  olà« 

2. Th- -ri^r roller- on the spreads ars   boo hr.rd,  thus -:ct Loie ; :¿lo t-o 
cooperiate for any ir--e.~ularities in v^oer or ;:cu..l  ^xene-.. . 

3. Tin   -luo otoro ie rot  r. ^tóe r/; thi t . ;.U: :r-turo  in  u.i:... .or c: r   reirán ^> 
tWcaur.ini a r^otion in th. shslf Ufo of   c.w   .;lue  «id r.i-, ,r 
leading to  cui iner-v..so in the n.od cf r-.t«r in t.o r.i.rturo,  o óU. 

4. 

5. 

There ie no laboratory to toot the   jluo quality. 

The tenporatu«  ana procura control on tha two pr^aoc aro  in t..-¿I con.-.Hi:- 

b),    31 u^ •rrichiiolojy 

1. Glue blaodin, occurs  du» to uneven thicks,, of  th.,   yluo ^.oanjx *«M of 
tho bad stato of tho 3lu« spreading conino loouinc to an luOio.-e  _n .1 -c 
oonmiiption. 

2. Th3   -lue mixin, xomuU io not tíood.      It oor.tj.ias too uuoh flour and t,o 
•     mwhrotar ^.cilitatinj; jli» bleodin3 and slouin- t:io curin.   ,v,x. 

3. r-   —,  n? +.:,- ,.0H¿ cor.sonr.if nr.f rirr; t!:,   -lue .i,:r 1, Tg yolgE. 

«)•    Qualifications  0I" 3-aff 

The control of tho quality of tho  -lu, uix»d and tha control of ita ose in 
not adequate» 

ftcoon¡-.wnj.at.in»ii "or T.nrovsnontB 

*).    I.aohinery 

So !:o» 1 Tha  rluo aprsader maB* ba «placad. 

Re ¡!o. 2 Softor rubbor rollare (.'O-CC Shore) «hottld *• *»**• 

13 
ituvtcd in a collar - r_'d;r/ tf      *      «im~   --.n« ato--  — oulJ  c-'-for^bly ce    ituvted. in a c^iar - u^-i/ HO.   3       •hc    >tt0   3*0r'   «-oai.  p. ...      ..    ^ 

-round - to BiniKiao tenpor-tura vari^.ioar.      T.IJ oox.nua 
t«apcr,tar-' iß hotwîon IC3 and 15°0..     Li-uid ure*    iornûl'-c:.;'-'. 



- 2 - 

should be stored in , temi: and not in ^«i*. J^° 
by tPjL-or  ,  r-.il.^y or lorry,  »houlu  cc ,mi.^,>d to 
äniui^e import oeats  *n, cent of rex.• «   w+J - ^- • 

8« Ho.4      See "Radnik". 

*0 

8« Ho.4      See «Radnik». ._.-*,,-, „d press control on the 
R. No.5     The equipment for the temperature ana pr. 

pria« must be repaired. 

control oi   tne   .-l-o  L1..J   - -i-•«»- - -i    '2   ,     .. ,  ,       ,-.     -,0„* 
of  ¿loo pr^ently iu*d ir• IrO ^V»^  ;; /^ ;„ T^ 

Ì2 Ä >„*. I» r^*¡4-..^r^ii•.      •' 
lori ai bO crz/uT ~eu:iai^ tao r-.s^m^ o„ox. 

1. v5    J    Wx- pe-oonta^  of flour oxteirfor elioulù ^ recced ft-o.1 the 
11      ' ^oSi fi^   to only i   - 10 terrât  ««a««  oi      .  ,i >^     ^ 

5ri03 of aour^in Yn,^w,ia -P^cc, vaca.. » ^ ^,,/ 

flour Elvjuld  oe  u:.Ou.       »...olir ;— •*  -.,.,.„. ; • •-.   ;-><9 
particle  boevrd cvJ.sre  ^ou- cl.o  u:  ^1,1.^.  ^   ^    - 
flour content  is ro'-uo  ó th* '.mto;-  o^v^ ^T-V^O 
„Lad to reru* 5 to 15 -rent for a    ^— °; ^ ^ 
U-t fio-,  10 preen, -^ -.1 .lour -u^    t    ^ 
n..ro^nt  r-art iole ho-ur.i  L-.r.-yr 'j.i^..       i—  ~i -i- 
tSiîoî^t ah ,11 aoM* in  t-t it  i--,BB v.0!   oo,o^:_^ 
and rencos bl^'.in;.       ^ a,.U,on  o; ,-alnu t ^11 a-, 
d^kens the ooiox- o"  tiw   -uo m:c t.us .^\-J^"^u 
Visual coirci  of ,;lU3  lino   ^o^.      I.  Io   ^-.-}z 
flour ir  a:¿eá it i" ree ..-ended to avi ~-U <---^^ 
I adorad <*o  to d^ke:    th, colour "\^\*f *l::^\y 
Shi affect oí «tondiz t::e flour on  >uo lino  on c.. t.. 
prop3rtieü io chovjn in  "w/ : graph (»^ 4,int3t XIIIJ' 

a. &»    t   The ••aa«re»ent of the ioli* eoaponentt entering the «lue 

o)      ^lifiovttlo^s of Staff 

©ut the q'-olity osatrol toste on -lus. 



A-::.. 

llame of '¿'trat 

FIncet 

Production! 

Oluo conswmtioni 

F, II. Harko Bsidoviô 

Titograd 

Furniture 

Doorn 

BO ton.  Iroa VoticiUehydü,   trad, name -Urofi*» nanufaeturod 
by ltoniofci KoM'uinnt  in Corico. 

2 ton* PVÀo  "liwlcol 3- from r.itol i^6"*•*      w 
7-0 tone  Lot kalte, Arck -ici ^vor-tik,  ¿TOHì I«.lj-. 

pycrmit Sjtun tlont * 

35°8 *•»* c,,,irc a «dúctil 1» *,  . ...1.   U- »;  * ;    -  ^ ^^       ^ 
vipcociiy  Ui'.ùin;,   »o an  i»cTc..n:  il x.K.  n  ce 

2. Th.! clu^  corroder i e n-..\r tnw.  in Lood condition. 

3. Vhc pTf ; f  ir: r.f.crunto. 

4. 'JhcTo it: „o  laVorr.toTy *-»Ü»*irt to  "'-r-* «*" si««  ^.ity. 

•«     *.,  „*••• • W It civMnr   -boo i.-.uch Hour an',  'too 

much vnt,r fr.cllit.tinc  ¿1«" ^'^  nvA   flovi*    -       —. t.,-. 

2.    Th- ¿lui«C  of  nAL-, v,n.-er  ont, : rticl. ^r.r. !«<v.-l=   If   too rU-.: 

I,    1'hv tctn.-T-tuvo In th.    ^.r>.\., ...i..iv  . »-*-. 
rirt*t (tO'C> • 

•?'<>•- con'A   •    •- 
uo';" ftdvj^iv. t • • 

*i*c?- ••"'•'tJ Tnr ^a' T_" 

nli-t     o. "\u .•  r.iiiod ?>n'. 0.,4.„n|  ^   4/„,    •.:. .   it- 

r 5 •   •''' c';i'-"TI 

Bt I. Th« ß\«« *>*• eii^wAd  ^T " -w":V; 
ti . inf.r.iï«  ter _,   .--->-.•. -rv^tio-v;."'"   ^'»v   ->':tir¿ua  t..A-..r^rt--   '.'•  tct'.\. r 

- r. ..'•"' "" "-«..     , «i * .«.   .-       ' ini'   1)     r*-v d  *.TI n  t-:   •.: :'-U. 

r-;ì.'.?.~. •:   ••;-.•   .  •ni,ii^-.   ';•;;• ".--oit  •. . • -    •   •-•   -    '"*' -   * 

•- «    >..   to t=      i-i ^ c^V'T- .l--iv^io»r in -.h* aunlity of the- 
V^"îv- — *'*iirt • 1-  -   r. vaov tory vith tha followiac ^i. ir,n 

"'.'   AC;... -    •       .'.-..•-»    — •   --• - » -• -•• 

c.':"'t 'i •/   • < 
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n). a thurraoetrt vsulntud 1*1 h viti;  vara '.ïVT V.. t-d 
•the curia-  tino o:'  the  "lut1! ¡.dduro. 

bj. a vifcoc-ity ndcr (.''on: fcchcr tyoa)  to check vircority. 
c). a Inborn tory La lauco. 

Additional ccvuipn;;nt  i'ov cucii r.  laboratory (oc-ui;-tn-;ut 
not OL t.-'•'. dial)  ir   J 

i). HI noter 
ii). úvi'ína  oven to monture ¿lue relià i.vdtcr in i-o lut x on 

r up ¡iliaci. 
iii).  iScjUionant  to  nant'Ure   tho.   ft<«i'or rddch.yfc- coûtant  of 

the flue   supplied (toy  rulohits nethoAi')» 

'Li). Gluo IV chnolory 

ile I.     Vhc  ncTCcnt'iT,  oí Hoar  ¿deader thould "bo rociuc-od ¿roa ilio 
prêtent finuro to  only  t?-lt>(- L.cauc,;  cf thj   hi~h  .iric«,   of  flour in 
Yu^odnvia   -  oric :¡    vhich arc  nov* ivjarly ar    hid at:   xhnt   o\   the 
Ire  ^ornaldehydü  r dn.      .¡dnut  rdll .lour  r-uouu. b-   uid.      Ha o lin 
and famliiT-  c=.u= t  of   the   oarticic   borra ::;;ndrr   doulf airo b*  condire. 
Uhon  the  four contant  ir-  reduce^   the votor content  rhoul - nUo be 
reduced to roach  »o-l^f  vulnut  fhall flour and 2-5.-   partido   .cara rane:,r 
dud.       ri'ho un in advantage of  usinf;  '.dnuí  end l dour  i-  that  it 
improver flovcontrol and reduce   bUdin^.       Wis addition of valnut rivdl 
flour darlccm   the  colour of th*  due  lit);  -'f d d       .       Tf vo    : .      . 
.--,„,,-.   -;,   •   '   .;   it   i'   r   '.•:.'       ".   A   to id   ' . .  '. "   quantities   of a    ^ori cv« d 
dy.';  to"d;d:..a th-    colour of   'd  du,; .d.dx .       '..:.    efiV.ct   ox   e;:x-inai;i¿o, 
with flour on élu*  lin-   O" ctrenßth oroporties  U<  tkoun  in -¿ho {.raph 
(•M \nntx XÎÎT). 

fta 2.    The duine  of cd-« ven or onto  -vtid - drr..    ddd ',- done nt 
A tpocd of 20-30 aw ten-  par minuto. 

He  J.    :: ?:••:•• r   r-hould bo tadn/o ' -iirur; a   t ^n^vaturs   of  rot l.-a   fan 
15°C in pViccc rh3v« sluainc i© carried out, 

l.^udificdiont of   ¿trig, 

Vho cho..iiit/tcchnole:;id vho carry* out the control teetr on tito *Hmi<-t..¡ 
chould airo control tho quality of the tluo. 



ANNEX VII 

llamo of girmi "3IK JAVC.ttK" 

Piniol HikBitf 

Production» Furniture for a»proximately 800,000 ii.B. 

Qluc Conrui.iPtiont 16 tone per annum Urea Forran Idohydo 
?  tone FVAc ' 
0.6 tont   Glutin clue 

Qluor Ifeed* Urea Formaldehyde "Urofix" nado "by ilasiitlci Koutinc i 
in GoraSdo• 

PVAc  "Lokol YJk20rtH undo by Kitol  in St2f.no, and 
••¡Jufix" made  by líu¿v.,   Belgrade. 

Qlutin f:luo  MTctlmloM  ic  locally nada. 

Prêtent Gituationt 

a) . line h ino ry 

1. There  ie no mechanical stirrer.      Cluo mixing is dona by hand. 

2. Glue £ prendine it; manual, made viith a bruth.      The mechanical tn-oadcr 
docs not vori:. 

3. The  nrccs  is adéquat«. 

4. The me;hine for r.akinc dovei*  producje  slight onci--. 

5. The çXVLO E'toro  ic   inadequate. 

b). Qluo Technology 

1. The ßluc mixirr formula ìF not co°à.  The "glue mixture contains lumps and too muC 
water and ir thereforo too thin. 

2. Gluo bleeding occur? a»   a result of %he lov; vircority of the rlu?. nix 
and the hi{;h or.rure used (12 Kp/cra*1). 

3. The glue uccd for cd-jc veneering ("Tutkola")  i* too ¡-low in rettine. 

c). Qualifier ti one  of  Str.fi 

Too control of the quality of the &\uo mixed and tho control of it* uec 
ic not adequate. 

Becor-ncndrtionr. fOT Inorovenent 

ä). liachincry 

Ite I.    A mechanical rtirrer r-hould "bo iurta lied.      It providor a bettor 
die integration of  lucip^ and a wore homogeneous miri. 

Re 2.. A four-roller e oren dine machine  should be  in^talU-d.      The hardness 
of the rubber rollers rhould bo 40-60 choro.      ïhcy nutt have adequate 
profiler-.      A F*>rendir.^ machine car uprsad a ;;lue vith hich viscosity vith 

c ont./... 
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rnoik» uniformity than can be done with * brush,  thue preventing flue 
bleedine• 

lie  3»    A machine for making profilaci dowe 1c  should bo  inetnlied. 

Re 5«    ^'hn fluì rtore rhoulct pr-.l ;rnbly be s ituated in a cellar - 
underground - to minimise  tempero iure variations:-,      '''ho o'.^irnum 
tempor;ituro  ie bcti.'oon  lü C and 15 C.       Lifuie   Urea     formaldehyde 
FhouId be ttored  in a -La ni: and not in barre Ir.      hure h: ! te  by tanker 
- railway or  lorry - rhould be  envión •• od to minimizo  tirant port co: : t". 
and coct of return of onpty bárrelo. 

lita 4»    A grooved dowel alloro for bettor t-pre;.din;-,  of  the c;:luc  on the 
fide  under  injection in the  hole  than a n li;-lit one.      fho dovele  chou Id 
have0.l-0.2mm loco  in diameter than the hole  and the moisture content should 
be 4 to 7% lower than the wood to be Jointed. 

.;•). Glue l'cchnolory . f 
Í 

Ho  1.     See "Standard" - Re 2. { 

Ho 2.    Ho im ter ehould be added to the ¿,luo  mi::.      A bichar viscosity 
Oi   the ;r;lue nix prevente  .;:lu.o  bleeding,      ïhc prercin," muat be  carried ' 
out with a pressure of not more th.m -} Kp/cm  . 

Re  3» The planned      machine for od- c vonotrinc with modern iiOt holt it; 
to be taken into action at- soon a e pot-tible. 

<»)• Qualifications of Staff 

There chould bo a technician for control of the £luu mix, the nproading, 
the varnirhop and the mo it« turo content in the wood and venoort«. 



ANN^X  7T1.I 

llamo of Girini »•POLBILJE» Plywood Factory. 

Placo: Ivanrrnd 

Production» 3,500 m3 Plywood 

Glue Cnnrunntion: x9° ton!:' lirc:a *or-^ldch do 

"~~ — 25 tons Phenol l-'ovnalcohydc 

Glue Upp.d> Urea If'orr.wlcloii.ytlo a chef ivo «? 90. _ 
  Phenol Formaldehyde ndiiurive Aï uo. 

Uoth ih-jfo  clues; "~3  frou Hiî:.ùfl:i Koru'inat m -.:-or;   ¡:    . 

Prient Situation! 

a), knehincry 

1. Th»  major lacees   of équipant ere   10 year*  old and   virtoUy vorn  ou,. 

2. ïlic   tvo drvorts   lack actuate  control,  in  co f-:r ar.   t:.oy dry  tlu:  v.-nce-.. 
unevenly. "   Although  tho aia  if-  to  obtain venacr:-   vim ir.oiiïuru   co.:.,    -: 
of  %-\0,.i     it   ir  believed  that  the actual moi; turo content, wu:x   if-  -.r 
creator (from ly-15; )• 

3. The clue cnr^adcr'n rubber rollen   are vom. 

á. Thr rlou ftore it not adecúate ;u tho tonnera turo in fíu-.r.or en attain 
3^°G time cav^in:: n reduction in the thclf lif-: of the ¿lue nnd .n-aor 
vitcority lordine  to an  inerme  in the need  of va tor  in "¿hu ui^ur«  ecc. 

5»    There  ic no  laboratory to -beet the ¿jluo quality. 

b).  Glue ïochnolory 

1. Tho elue mi;cin£;  ctation  i£> adequato. 

2. lío hardener or filU-r io uccd for to* PLonol ?->r~aldchydc rein.       -'he 
-lu«  hrr a reli.tivsly b« PH value  (o.bS).        ¡auch a  cjluc necee  r.  ¡u; acv 
temperature i er  hardening,  vhieh ic combined vith  the  riel: o:   e:::.   • : ~v 

••-!..     ..--   -.--,   --.^o.^,.   „.-     iv.    y---.   •-•••    -    v    ..v- .       I'-  .-.'.r.y ale happen that 
the face  inpr rnntcd pnoor '/ill bo  hardened prematurely. 

3. To protect the  edror  of  the  rater and boil   proof  olyvood 1h-nol 
ynrnaVobydî adhoÙive  is?  uecd.       "o  hardenin;; occurr  of  the  achorivc. 
This  io  not adecúate ar  the adhcrivc  ran:• ims vntcr rolublo.nnu thorci ore 
door not protect tho eC.roe  of the nlyvood. 

c).  qualifications   of Staff 

Tho control of the punlity of vntcr and boil nroof plyvood ic adequate. 
Other controle  euch rp the quality of the f.luo n?x ID inadequate. 

Recommendations for Imorover.ontr 

a). Kachinory 

Re 1.    Tho Gluc-rpreadcr'p rubbor rollorc muet be replaced. 

•_, o      The moisture content of the veneer rbouVl be checkod moro fr^ruon- 

cont./. 
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Workerp unloading the   lino e h ou Id bo trained  to foe I th» variations  in 
vonocr noicxure content and nut aride   in  tro   nil.-tr   variations   in vono.-.r;. 
that arc  either too da.r.v>  or too dry.       ^oirturo muter cuce?:?-  :. aould  b;. 
carved out every ¿-3  hours.      Vcncore   tint aro dryer than /',.  ; Lvul/l  bo 
stored for ¡.olí  (atmospheric)  conditioning.       Veneer::   Kith „or     than  .;,. 
Fhould be re—dried. 

Ro  3.    Air  already ttatod,   tho clue-tpr .ndor't-  rubber voUorr t.iu¡.. t  bo 
replaced. 

Hü 4.    The ¿lue ptoro  should preferably bo  ti tur-, tod  in a   cellar - 
undovj;-      y\ -Qto r.inigisc  temperature  Variation:'.       Vhe  out i:.: un  tci.v.'cra v;r •. 
is  bot:       i   10     and  15 0'.       Liruid  Phenol r or: .a Iddi, de   should  b :.   :torcd  ir 
a  tank ana not   in barrels.      Purchase  by tankar - mi Iva,y  or lorry - 
should be  cnvira¿;cd  to  minimizo   tra ne port costs and cost  o_   i.-Lurn   ox' 
enpty terre 1B. 

He  5.    Duo   to  the need  to control   fluctuation!-;   in  tho   ¡uality  c:  tho   ":oc; I: • 
manufacturen clues,  a   laboratory  vit h  tho fol ìovin,;;  ¡niair.nw u>ui:>i.;unt i-.-jy.-.l, { 
bo established  t 

a). A  thcrrioftat  recula.ted lath  vith  vara -.'¡'tor  to 
toFt   the curia*,   tino   of  the ¿lue  i.:i;:turc. ! 

b). A vit'cofity meter (¡«'ore Lecher typo)  to check. • 
viocority. 

c). A  laboratory balance. 

Additional ¿quipment (that if not cosentini)  for tueh a  laboratory ie  t 

d). F'il motor 
c;. Drying oven to noaeure gluo Eolid nnttor in rolution 

supplied, 
f). läquipmcnt to neru'urc  tho  ore formaIdchydo content of 

the gluo supplied (by tho  ¿ulphlte method). 

*>)•  Oluo Technolopy 

Re  1.    At  tho ,2lut mi_\.in~  station  the ncac-uror.cnt 0.    the  i olid co:.ipononts 
entérine the clue rr.i;:cr should bo  by voieht cud not  by volunc. 

Re  2.    '"Jo achicvo correct flue flov in tho  orcss  it  u   rcconuondod  to a- • 
sonc  filler ac chalk, walnut ihell  flourt,«t>. 'J he advice  of  the  -;luo 
manufacturer Fhould bo  rccuoetcd.       Consideration should alto be yiven to 
tho  ute of an alternativo ¿luo,  c.¿-. ïcnofix fron Chror.or,   ¿a  rob,   vith 
higher PII value rnd an  hardener (similar at   in bosankn  factory).       ïhis 
chance './ill allov: the  uto  of a lover toBpornturo  in  the   prcVs and reduce 
tho risk of pro-curing;  tho rluc film used  on -sue faco vencerá. 

He  3.    Advice vili bo yivou Inter.      I.cam:hilc  it is  reeonuonded that 
Uroa ¡?or¡anldohydc vith  V nr.u.ioniurn cloriao  ic   at-cd fir   protection for plyvood 
odcos.      It  ic  norrible nUo to ucc votox&inol  f orna Id.ehydo rosin vhich is 
moro   r*iítcnt to moisture than L'roa ¡''«m.ialdcliydo rosin. 

«)•  ^Ufaific-ationr  of ntnff 

¿•'or routine  torts tho unter price  should employ a laboratory technician. 
This oimloyco e-houle", be rotooniriblc for intake and operational control of 
chomionls nud towtinj; of linichod products. 

,+  / 
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h fellowship ctudy tour ©f a  vae nonri"blo and  :;ui:Uftod  port'on 
fi*ra F h ou Id bo ron. ÜB od t       A vie it to ^ lue un nu.ire turerà a ne'. ì 
plyvjood factory thetilù io  inolttdotl in tucb a touç. 

.'vom thic 
¡.tot curi 



Ilario oí" Firmi V.ÏÙ VUKÜAÜ K;«JSCIT 

Pirco t I.ojkovac 

Production; Particle foard«? - 10,000 u-yannua. 

G lue Po ne urn ut ioni     7,000  tont' Urcn. l'orna Icehyde 

Glue  bcodi AT 90 from llonit'ki Kombinat  in  .-..-Mtlgdo. 

Prevent òituatjom 

a). Lachinery 

1. Production  lino   if- equipped v:ith  uovi.  Carinan machinery Cov-irncü by 
jir.   ¿clmitalcr urinr  Ricuoci Kamp prot-t?.      For -Av. rlu^ror  o±   'xrrfcic . 

DraiBIMrte  ~lu-a  t-prvader  xe ur-ed.       'i1ho  uac'iin-.ry  i¡:  a oeuf   12  .voarr.   '.•!••. 
vorn  out, 

2. 'i'h s   nroí-c   if  nor  operated vith a  temperature   of   I50 G and n   nrc   r-wrv 
19 Kp/cm  ,  v;hioii  ifc'  too  lov? for a modern production. 

3. It vac noticed that no  laboratory or equipment for the  tr :tin-;  of ra\ 
materials,   or thes i'inishod product,   ir- available. 

b).  Qluü Tochnology 

1.    The  c;lue formula  it* adequate. 

c).  Qualifica ti om-  of .¿Staff 

Vhe firm hac no technician to carry out the control tests. 

Hoconiaonda.tione for Innrovemontct 

a). Machinery 

Ho  I.    It is  nlaunod to replace the machinery in ^hs Girine  1972. 

Ho  2.    Tho now  prese  will operate with a  icmoer^tur-j  of  180 C and a 
promeuve  of  ¿3-24 Kp/cm  .       ^his will reduce   th-i  nvn-finr cycle  fror. 
the  procent time  of 6-I/2 minuter to 4-1/2 -linuxcr. 

Re  3.    Because  of the nocd to control fluctuationr  in tho quality of 
locally manufactured, clues, a laboratory vith tho following minimum 
equipment should bi cctabliched» 

a). A thermostat regulated bath vith.-arm viator to tc^t 
ti.o curing timo  of  the ¿-lue misturo. 

b). A viroeity meter (i^ord ¿Jochee)  to .-hock vireor ity. 
e). A Laboratory balance. 

.. d). Ado qua to equipment to "tort the moiri »AVO content of 
tho v;ood. 

e). Adequato equipmont to tet't tho moisture content oí 
the  partiólo bonrde. 

cent «/ » • * 
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Additional equipment, ("that ie not eeeontiol) for ruch a laboratory 
ip   l 

f). PH motor. 
#). Jurying  wi 
f 

g), Jìryitìc ov»n to. non cure the colici suit tor in ;jluc 
in the solution ruipliùd. 

h). îîçuipmont to r;ienfcurc  tho í'rco ¿'ornaldohytlo coûtant 
of tho f;luo supplied ("by tho Sulphite method). 

°) • Qluo Tcchnolopy 

¡To changes 

c).  ìlualificntionc- of ¿tnff 

A chcniet/tcchnolo:-iut should bo employed to carry out tho control tot'te 
on the clue.'i the vjood and the final producx. 



ANI ira 

llame of ^Irn» 

Pinco t 

Production* 

Glue Urcdt 

"IXIMUE" Tnble ¡tactory. 

Zivinico 

•Aiblc* - 400,000- ni teer  po? annuo. 

VVAc,  locally made. 

A vie it to this enterprise var.  planned i or Ii2 "ovot.ib^r bu-.    .'.t:  iv.--' 
realised due to und '.-.-outlier conditions.      ïho problem*  oí' this fnd,or> 
vere diecusFcd with Frofcreor ¿ko pal from Sarajevo University nnd   .lie 
follouinf; advice rar- given lor improvement of  tl.a clueinr;  tcchnicu. : 

Prozent uituntio.nl 

1'Uo  main problem v«u   tao  \xirpinc  of  tabic   p;:nuU-. nitor .^luoirr,. 

Prorotit Mot hod I Partido learde   of   Vjrm  tiiickncr-. nrc   l:,i.iinav --d 
"' • onto th« face surface with t>lantic 

Ifimim-uu   1.5 to 2.0 nr.i thiclaiyrc.      '*ïio  le. -r 
curfacc   it:-- venderne,  "ith  booch ven  or  O.o   »o 
1.2 mm thicknoc-p. 

200 c/»o Pitting Conditions! 

Advice for Improvements! 

Glue inroad 
ProtPUTO 
Protturc tempern turo 70w-o0 G 
PTOPC timo fippror.inntely        10 minute. 

C Ko/cm ,o  • „or 

l). Glua cprend thould bc  roduc-ù to  100 te 

/    2 
2). Proíí-UTe Pboul.1 bi   reduced to 2-p Kn/cn   . 

3). Pr«t«£   temperature  r hou Id be r^dveed to 
jO to 60°C, or o'en better to 20    to  20 C. 

4), Prep »ina interval e houle! bî kept ae short 
ar poeii'olc. 

5).  Iwtend of PVAc  {:lu<-,   it  ir  recomnende-d   tly. i. a 
Qraa Fornmldohyde flu» with high concentration 
to tested.    A celd fast reacting 
hardener pnould bo rprend in n tonarate operai-iou. 

6). Yho nntcriaU for ¿-lueinc muet "bo carefully 
conditioned. 



ANMFX  :.i 

K2?m omina üuLhS 

1. iiotato ycur atocles,  avoid ovar-a^ad ;;lue,  ttora  pjlUG  in cool 'U-y pi•".co. 

In To a i en13 u in v ¡.e   31jue_hóx 

2. 'JÌ100S3 the Cv.Ti"jot type of  ;;lue  and catalyst for your ;-lr'.:-  -. :-:h.i. i: • .•     . 

3. Determino ;¡ú;:irr; proportion;;  Oí'  ir. ;r:>ui-.:i.i3 hy veijit,  no» \:...v-.,.-. 

4« U»o   o^ot enough water to provide proper Epiv..dii:p; coi\::ici .uc-y. 

5* Uì:O  only fresh,   '.:hite  v.'heat fiorir -zitonuor v:ith  leu así. cc-.ri-r.L and  lo- 
víater-ta-anj capacity,   and not   too luuch    ¡::^...àor. 

6. Use Bhell flour as 10 to Z% of total c:;tví..r.jr - to prevent Vljoá-ti.rru.h. 

7. Uoop your nircr ol jan airi in ,,ood working oraur,   aiv* ron ova  all trac-.*,   v. | 
cleaning compounds.                                                                                  ._,_.,.                             I 

Add tiio ir: r¿dienta in the ordyr uirected,  for V; ut rc-'iut;:,      '.*.:•.:. . 
mixing pov.dern,   nakc  a heavy ni- firr;t - th.m  v.,iu   "vior. f 

Use water beti.uo.n ÍQ ex¡& 70 i?. !JO not fill ini:.:cr to uor- than 2 m. I 
above top blade. 

8. Operate raijeor at 60 to 65 rpn. 

9. Do not let ¡nix ctand for Ion;; periods. 

Prying out and plant conditions 

10. Do not dry coreetock or venooro below % - 6h  unless they pick up moisture 
before uee. 

Iluaidify ylua room if heating "yet on arias air be loi! 2rfr relativo hu..: .it;,-. 

11. In wet seasons,  dehuraidify plant or keep etook dry in epeoial storaye. 

12. Maintain plant temperature» at 70°F or iu^or './hero urea and recoroir.ol type 
adhäsives an used»  60 ? ulto polyvinyl adhesivas. 

13. Allow kiln-dried v.-nears and oorestook to ccl before spreadin?. 

Core E took 

14. Avoid ooretlook with vara holes, denta, knots, eto., and do r.ot use dopcr 
and fillers that absorb water. 

15. To prevent warpinei IJO not use woods of different density in the sur* cor;. . 
Do not uee wid« boards in oorestook.  Avoid rouyh, rotary-cut veneer core?. 

16. To avoid sunken joints in oorestook, do net surface corea too BOOR after 

•dgs gluing. 

17. Keep planers in adjustment to avoid planer n^ka and dips in ocreEtock. 

18«   Do not eurfacs oorea unless they will be used within a few dayc. 

Veneers 

19, Avoid wavy and warped veneers, 

20, Do not uee vendors of unequal thiokness in oror-sband or as core o took, 

21, To prevent warping I    Avoid diagonal grain veneers.      Use seras upeoies una 
thickness of veneers, where possible, for fas-» .«nd backs, 

22, Avoid thiol: tapes or ¡oarquetry on face veneer», 

23, Use ninimua epread v.hon splicing to avoid scut^o-oat it Brlicor  joints. 



:"'JD GLUTI: 3 HlllÄJi.,..  continued 

Be r.tira venears axa within the proper noiEtura  oontent ran;*) for th» 
adh.j.:ive bain," u.::ei. 

6. 

S^rnadx-rr -.-.-.d •jt|r?r.f.in^ 

.>. R^covor and r--vr-, ovo vorn : preucior roller«, R-pl-o- worn b.-».rin ::J  0:1 
rolls. lac pr:per .reeving for typo o:' lue aiv. --i»oad rc<;-;ui.:".«'-i. -: P1)~ 
fflue rollara ;<?•••. alinea with o?ch ut:-r ;-.nd. ..-at!, doctor "rollara. \...-"" 
spr^-der rollara clean,   ¿j  euro tcp a-u Lotion roll« a^ply o:;iv.l    or;..  / 

Appi/ proper eproad for •_. dh KìV* ni:: h. in: urici-. -nOL coivlitii.-n od -¿'-.oc:.. 
ìo.t;h, loor;y-cut and porour- stock r . rr.iroii a hsnvi ;r r/pre-.d :: -.a ~:;¡ .odh 
Jjni'j  atocl:. 

_ndlin - -¿pro"•.'.! Vor.^-jrtî 

27.        Do not v;i;-.;    ino  off oroc-sband cy :jlidi:v; Iunior cars on çprKci v^w-r, 
Ál-.o rtvoi-i wiping yluo  off   ,luin~ ar.ia with ^lovo:.*. 

-'0. .'hjnrpiwjid Vjr.cjrs ars ','arpod end looerjly ¡-ilo.'.,  concillar it a...  "open 
a-JceMbly". 

'¿9» Usa a Ion jo r a^anibly pariod to prevent'bl «stars (hot proas),' M .. id thro- ••> 
or etarvei Joints (on densa stock). Wh:r. lonj cwtÛy ir, i-:-v.irod, are, 
if nooea^ry,  a slower oatalyr.t mid lo^j-jr pro.'ru.ro  -orioa. 

30»        Ur,o a fjhortor a-JSjmbly period or slower oatalynt to pi-evont pro-jurin-, 
(,/hsre r.hort acaombly tir.» iL practiood, a fast catalyst ...?.y Vr,  -~. .dT) 

il»        "Jo sure that  -.11 panala in one proas oponin,; ara the earw thiokuoas. 

Caul Boarda 

32.        To avoid .-veon:-a, cool hot prosa caula before assor.ibly. 

33»        Kasp oaul3 olaar-i smooth and v<a;:9d. 

Pro3S3o r.1 Pzvcsure 

'•4»        3c ::,ira all ct-as traps ara working propsrly,  and ci^an cut c h annal» in ti-a 
platans if water-loj'jed. 

5.        La. sur; steani prossitM is'adornata to attain rsquirod presa tormentara, a.-.i 
do not ctart pr^scir.» until presa is fully heated. 

36.        Uso automatic loader v;h*r~ ri3ces3ary,  audi be 3iu*e pros« cloase  -r.iiokly. 

37»        Be curó* pracs in not out of lina, cauain¿' uneven pressured 

30.        3o sura proas dolivora roca.nanded pressura eo that ail ourfaoaa ara brought 
into intimate ocntaot. ° ' 

39»        Avoid excessive prossuros on denes «took urlesüj delayed assamblv- is used. 

^0.       dDo not u*e hi.;h hot praaj tinp.jraturss to attr.ii short pressure parios n 
unl3S3 ¡ncistura oont*r.t of stock ia carefully concrollod. 

41«        To avoid excerriye drying or ovarourin-, do not le ava nane! H in the hot prae^ 
d'arine lunch hour or "broa*" parióos, ana always rsaov* par.el3 ¿s soon r.e 
tho press ia oponed. 



KSÏ3S <&yiK3*SIUl¿í3    ...» contimwa 

42.     Fer quickest ooolinj or hoating,  glue* pawl» aculei bo stioiwr-l. 

43«      For ¿r-.,aial ooolin-3 of panale, to prevent t jar pin?, tï^r 
»quartly dead-plloû and wjiohtsd ï'cr 12 ' •""*- 

44.     Ail« a period during which ooupUto cor^ develops ^roro  -   ^ir. > 

ourc« 



Trouble shoo.*"-'«   -^^ ^ F. wood» - £^£22^^&LzJ¿¿^J-^~ 

ANN*-" 

Olttlns F.-.uli 

;       310- !i>    t*LÍ¿ll;':-:J£S 
¡.orti/"in c-3.:-':-r part  of l^ri'e 

po;o raíble Ccuec» 

pro^s time   too short 
"..oir.trra  coriti.it oí c"-oc:: 
-¿-JO lii :h. 

.    panela,   in a.l'1-v.'iuür coi-.trr.ot-       ,n-xli-0i.,n noir;turo ccntor.t 
j    ion and b.3tv?£-n coro  and O/*OKS-      ( .;0-¡,-L.potr) 
:    band ¿u-anbly tine   coo mort 

i r>r.' nxi JO ."o:.v, •y (=11 cv*r 

or in E pots) 
Pre:: i  to rap J rr^ture too  hi'Si 
pronunce  of d';t\-otc  ii: 
th'j e took. 
Acihj;:ivo laiz xoo tl.in 

2K,       rC-.,     C.'II 

11:1, :.-"i 

l.'/i 

171:, -$: 

4011 

Preouro 
i;.j írsj^íer or spotty trjicfer 
of   ;iuo frora orosaband to free 
or bao?; or to cores,  S^reaaer 
maries ohou on c-'os^band» 

Bleed*-through 
Araao difficult to finirò, 
won »t  take ct-j.in,  ato., duo to 
•xcer.u penetration of slua 

Warpaj« 

Any v-.riation froa flat, 

tttfV»4 joint« 

M3túc bond,   ~lue transfers, 
but very ltttlo jluo in 
joint 

« Hot-pro3sad or Cold-pra-Jod 
C • Cold prece only 

Ashonive  irti:.: too re" ci ivo 
Spvor.d   -00 li 'lit er :.o:.-imiiora 
¿í vc:.bly titv.-  too lor.;; 
¡lot vani;-TO or corea 
Hot orals 
prosi.;  •fe'3;,v.î3raturo too hi'jh 
porous  venoors 
Stock of uon-uiii-orm ti-ic^ieci; 

Faulty  t.-pe of extension 
Pace vonaars too hi;,h ir. n.c. 
Adhesiva mi:'.  '»00 thin 
Spread too heavy 
Assembly period ¿00 uh ort 

Unbalanced construction 
iion-oaii orm moistur    cor »ont 
ÎTon-uniiorn: spread 
Faulty oore stock 
Pr-'ES  t jiTi^orat ira ~co n-jn 
Ovar-oarir.¿ in hot pro-s 
I..ipropor conditioning 

i-;:f îïiî 
4H 

-• 3    - 
¿Ó, ¿7 ¿5 
20, >á 

13 
32:: 
40:; 
26 
íü, IíO, :i 

6 
11 
4 
26 
29 

21 
10, 11 
1;*,   ¿0,   25 
14, 15tl°" 
-10 
41 
42" or -!2"» 4dO 

Foexy aix 
Adherí'.'« ni::   ;co thix 
Spread too li.;ht 
Aaacnbly -sitae too short 
TJsces-ive procuro 
porous  ntoelc 
Faulty t.-pe of extension 

4, a 
4 
191 26 
29 . 
39 
Zd 
S 6 

K • Kot pr-Tsn only 
All others applicalo to uotii 



- 2 - 

iluin^ faults 

Spot-!,;.' Jond 

ìooò hi rome areon» 
Poor in others 

Hoir'? 

Po¡.;¡ ible eauces 

IiisiúV.'icient or non-     c 

uaiforn prjcjiivj 
ì:o:i-,.t!-.ii>orr,-i  jpricù. of 
cdhceivo 
Uneven pr?.~:;; te;aporct ;ro 
Aüfieubl.y tine,  too Ion:; 
i'V.c J von.) :rn too woil  ; àrseci. 
L.mropñ- :.ii;:ir.j 
CerelOEs 7o;.oor h:ailing 

Seo iíoyoil .íulos 

lo,20,22,:í,?7I20 

14,16,17, ÍLVO,:^ 

34 __ 

23 
71 e, 9 
27 

I*ow w.;.V;r resistance 

,,'ith :-oc;. dry ctr-jnjth 

ïa.;tinj teiors 4 to ¿ ¿?^*s * 
nr.turin^ 
¡oo hijh or faulty type oí 
extension 

44 

5 

Powder;" i'lu-slino— Steal: (particularly co:-^^) 10 
nao al*? o "procuro1* too dry 

(Jraen or rùoiet jlue line * A-il¿.\'3ÍV3 nix not roaccivj .r.oujl: 1,2 »3 
Pr¿.;3  t.np-.ir^t'u-cf toc low » :>:, i- 
Preus  pj.'iod   íoo ¿l-crt 30, 40,  12 
¡.oi-t^rö oor.tcnt of s tool. 
too hi;;h 11, 24 

• 
3pre?.d of a,'Jij^-ivo too hsr.vy 26 

j^ace Chackinj i>toal: ;r..c.  toe l.i :.:i cr too low 10, li ,'¿4 
Iwpropor co:—itionin:; 42Ii or 43:í 
frc.:¿ torpor .tura "too .;i--h 40II 
Presti period too long Oi: 

Indentation« Dafootive equipment 33 

• Kot-pressed or eel impresa »A 
0 • Cold prase only 

H » Kot preca only 
All ©there applicable no both 
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PELATIOH 0» THE B0NMN0 3TPSNGTK TO THE DEGREE OF EXTENSION 

\ 

, 40 
(5*9) 
P.B.1. 

30 
(427) 

J5        2° 

*> 
i* 

10 
(142) 

0       40     75    100       150        200 y»i 

Proportion of %*•«* flour calouUted on »olid roiin. 
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