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SUMMARY 

Finger  jointing is  the most reasonable and beet method to joint 

wood  together preferably  in a  lengthwise  direction.   It leads to  an im- 

provement  in quality of  the wood and the  products manufactured  thereof. 

Wood  ir, better utilized and  can become an  engineered material. 

Today- ¡-  mort:   ccmmonly  uped  sizes  of  fingers  in  the  woodworking 

industry ronge   between 30mm   (1   1/V» )  and 7 mm  (5/16"). 

iieff.ro nnv  invention!  is made  in fmßer .lointinp machinery puf fuient 

.•»tin*» nf «fio«  Rh ou id h*? >indf»rtakon,  «specially when relatively unknown species »re 
to  be  ui-ed.   v.,rthor-iore  certain  provision."  will  h« ••»   to  be  made  depen- 

ding   on   the  flinch ;n»>ry  nn.i   mxterii:]    to   be   u.-eô. 

1/   ".'he vLevis and opinions ejcprestsed in this paper are those of the author and 
do not necessarily reflect the views of the secretariat of UNIDO.    This document 
has been reproduced without formal editing. 

id.73-1771 
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A. fnr BE the investment in concerned the technical and financial 

effortr wuí.t r>tey within u rror.cnablft relation to the improvement of the 

product and   should   only  be   eerrie^   out   se  far   ur.  necetnnry. 

Today's -.Hchine   industry ofer    rxraple   and   r.t.nndard   equipment  ns 

well   --.í;  remi   .'inri   **ully   nuto'-iti"    en.n orcuit, r'he various 

finger  Joint in?  lia«;,  -re haaiml ¡ya>i ignei either to work   ah ort   .'tock or 

long  rtock. 

Considering r^re  or  ìesr autrm-n icel iy  operating equipment   there 

»re   two fca;jic  ¿ystenu:. 

In .*» tran*fer-íy tem the VHTIOUR opérations take place at different 

location/ while tn«? work piacer are conveyed in crosswise and longitudinal 

direction 

In e   rtraight  through  .-.yr.te»   the board   i¡. tnrnrod only     in a   longitu- 

dinal  direction ano  *.h,-  esprit .al  and  rrrln operations arc  executed while 

the  boord*.  remain in a   fixed po-;i ti'.-n. 

Consideration  rhould  be ¿iven   to  the  question  if  a   particular  finger 

jointing plant thought  of  can be  adequately and appropriately operated and 

serviced. 

/inger jointing of wooa deserves more  large scale application   than ia 

presently the rase. 
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I N T R 0 D U C T .1 0 N 

^ • tfhat it; a Tinger 

1 The finger jointt which ere ursed in today's woodworking in- 

dustry probably ongm>H~ from the long-scarf-joint. If one "folds" 

a long r.carf several times a number of fingere would be obtained. 

Depending how often the ]ong-r,csrf ie   folded the fingers received 

have a certain size and are more or lesn numerous. 

2 It seems that finger jointing ir. the mont reasonable and best 

method to joint wood together preferably in a lengthwise direction. 

2. Advantage of fingerjointing 

3 Fingerjointing of wood means an improvement in quality of the 

wood and the products manufactured thereof. Wood ie better utilised 

and finally can become an engineered material. Thus the aim is to 

overcome the malformations and imperfections of nature in respect to 

the properties of wood and the goal will be to produce «ore wood as 

an engineered material with predetermined properties. 

*•  In the phase of fingerjointing one tries to modify the suitabi- 

lity of wood in order to achieve better applications. 

5 Especially when finger jointing wood a certain degree of homo- 

ganiaation is achieved. This meane a technical gain, because  fia- 

gerjointed wood for example can be better than solid wood of the 

eeme eise. The more pieces are jointed together the more homogeni- 

zation takes piece. The variabilities are reduced and an internal 

compensation occures. It is obvious that this homogeuiaation finde 

its ultimate application in the laminated beam. 

6 On the other hand it -hould be pointed out that any improvement 

in quality in  tied with higher cost. 

3« Application of fingerjointed wood 

7 The following products, are typical applications of fingtrjointed 

wood : 

windows and window framer., door.- and framer., boards for wall panelling, 

strip*, bo.irdf- and solid beams for conrtruction purpoBen, conversion of 

random lengtn stock into ¿olid given length, laminated beams for large- 

span buildings. 



.itfi_ « j ' *• « • 

¥       -  ,„»   ,,Vf     nJ  ^r....i..^       -J»., p.      '   ftn^ri- the on«. 

• fc.rH    .rr   .*•   .TtMi.r.iT   t->   ^        -   •> "    U.»   l^M   n- V»   r.ur»lvrd 

,      • „t-,.   „frM   *•*»     tn*   i#**tn     • '   •lnp*»r«" r-.nrtá  fro« ¿0 •« 

,.     ., .-     ,„,», t     •    •*« <*. kt ;.  T>*   (r»  „-ptw.- *•»»   tnit  th» lonftr 

f«      *   ft.t<v   m '"«•'   ?**r      »  »>*"   '•'•••! »-***••*  th#,t " -oUt 

with »v«n r*tn»»   .-a  :     •   ^^ *•*•    v»,-, M«h t'.ivnfth  pro*trtit« 

roM  o*   *»•-• «"•<•»*   tH*   ^r#«fth   *•   i«   '»ini  ut-xnf  ih*ü#  »noft  '*•- 

g«*» • #•*   **r *•»-*•• »iiiTfttlv   »it   «^r»r«#*R  -f  *   joint   u-i of loftf 

flu««!' . 

fftur  «rt-wf*  •>»   »   »*#tr   '*»P»r  *»<"*• •  b*  «   n i-l»r*«l: 

1*        íhm   *.rî.t   r«m'.'.   b#  " *   i*d  r^-«'    î.r^tr*   or   lorg   'inf«r« »r • 

i«»i6tt^.   -tf^f.   -h*lr   '«u«tN     r-ar*   fro*  '-0 *r   > .?   V'S" )   tow« 

te   ÎC ••  » *   \ -'    . 

» i   1/«.   \  und   i^ »*       * •*   ' . 

1»      th»  t»»H r-.u» %»• u:i b* siUn »iir.   fin**-r-,  rin^iiif fro» 10 « 

f »,.*•*)  I--  *   ** t \"fc). 

1'*      ?k#   '   art»,  frea» *r# »ior-,   tin««t>. Th»v *oanl b» tiiywh«m %•- 

•*.       i»tiK«t  fr'»uv       .   .' •"»'   * *r«  rtUitAt.'»  f.-r  'i nicer  .loiat» b«ing 

'i fh.«    '  tyr*»,   ,,•  ,u...   I-*   '.no    "in.'.r»    ,   h«»V»»   *»   -.©diu«   t(»   low 

»tir f||fl h .    A     .u i ri* 

(i   i«       »r    '•!»'     » 

« , v 

t..*-   *•   f . rtf -* !      - •>'"'• ' n' "   i f   " ftp ' ¡ «d   for  pr«c- 

.-.      ;,**    ir-.      r.    tf^lf    V-r.»    f--'    ri>*m*¡    *t'-. 

n . -     ^. ' sfi^*"*-    '(i  *h» woodworking »r VJ 
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18 In general it would  be hard to rtate  what  r.ize  suits whet ampli- 

cation bert.  There  seems,   however,  to be e   certain advantage when us- 

ing mini   fingers,  because   of p  rnther high   initial  strength of  the 

joint  immediately after  preying; due  to  high  pressure which  can be 

applied when using this  size  of   lingerr..   It   ie assumed that  some kind 

of interlocking takeb pince  in this cate. 

19 In many cases where one c*n take advantage of this effect the 

wood just jointed together can be me chi ned er otherwise handled be- 

fore the glue has cured. By the way: s mini finger joint has a nice 
appearance. 
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**       The ""«tur,,  content., of  two »(. 
••«T «hou» „ot «„., too Mc„ 2 ;;i "ooä to >• w-t.a t.. 

81      Further•,    ,. " °n °VmBir> »"""• furthermore  the moisture   content    », »k 

•«• one  as could be exacted  on th.    , •">Ì'" Sh0Uld "«  th« 
•*M.   the  two wood ,Ms- joi„ V 8C" °f  in«»n-nt.  I, pos. 
atructure(Kraln „.„^ ^"^ t.„t*., rtould h„, . almiur 

22       In  eo*. „..„ dryi       of 

•i— »o». op.cie6 ,8pecial .     ' "' "««P.m.« », P„M.„, 

>«*- durinB the dryme procee, »I J' ;°0d *"  ' »»«•-» -- 
». «,i..m> ,he nrflet actc ]ik;nh *out,r "»*•••»• i«.» 
PliMting furth,r drying. °r ">"!u1*' ">»• «•- 

J2Î  Th. .«chiubiiity deserve* close „h 

*•Mchi"- -'«, ^ r„„lts. ^.z°  -   s°*- «>«*« «r 
"W! «y result m rapi(i *,.,„,! T*""1 °' C""'» "»« 
un..<,00„lc8l. 0n th€ « ' "nd Mlte a»1* "- 

-* -i«ht cr..t, prool.B3 durlne lo '" ""^ " "" «"-«M 

*      - ^ of . a„g.r Z " SObM,U'Dt 

--" t; :;rie:;:;s:°;;:;r;i; r r~te ^ *- 
»«in» .,. «te r„ietant gl2

n»' *•'«• «sorcino! .Bd „.. 

«      Most  coniferous „od u ..„, to gl«. ,„d    „ 
Honed tyj*s of giu„ would be        * ..*"•*"* '" »"»».«l, „„. 

'•«"t vh.„ n co.es tohird " I. !"             BÌtU,tÌ00 "' * «'" a woo« and to c»rt*-i«  ••««  ¿    , P?       o certain  tropical «Deci«. ¿'      Some   epecií»« «««*-• •P»oi#«. 

»- -«»um, ;„•;::::",:;:;;::; rr"tlMth-—- 
* «P.«t.a.   SoaetW. different  tv J°lnt   ^ "»"'"«»» 
* «»a „, iBprovf glui        ' "° •' «I- »hlch ere not coM... 
j8 

glt<Ke.c.  ,pox, resina. 

'—Tire8"to °arrv °ut -m-* *•«*. — 
•P.«!« are   toT. uI7/. ,°l"tÌn' MChÌ"^ — ««— wood 
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29 The  curing of   the  glue of   the   f ingerjomted wood  normali y 

takes  place  at   room   temperature,   i.e.   at  Ic-.pii  tenureruturei- above 

20 centigrade   (?0°   F).   The  period   in  which   the glue   ran   te   con- 

sidered  cured   dep<vndr--  on  t.hf  surrounding temper« ture.   The  higher 

the  temperature   the   faster   the   giu     curer.   To  give   vn example: 

surrounding  temperature  PO centigrade   , ?0'   F)   -  curing   time   15 

hours;   surrounding   temperature   r->0  centigrade   (120*    K;   -   curing 

time  *""   hour.«:;   surrounding  temperature   70 cwntigr;->ce   'IcO     F)   - 

curing  time   ?  houri^. 

30 Tf  for   f ome  rear-on  *   faster  curing than that   oorresoondinr to rot» 

temperature   if   dpíáred,   the  finger   jointed wood  car.  be   stored  in 

e  drier, 

31 Another  pof-£ ibi 1: ty would  b*   to   heat  up the  two endf; of wood 

immediately  before   jointing to n   temperature  of opprox.   80 centi- 

grade   <180° Y). 

32 Radio frequency, ulr.o A mean of curing « linger joint In • 

very short period of time ,rhould only be uteri if large .-cale in- 

duötrial   production nuke/s  thi;;  essential. 

33 A  precondition   for  the use  of  radio   frequency  if-:  the  possi- 

bility  of  gooò   service  and  the  avri.Lai-ility  of  ..peciaiists. 

When       these   conditions  cannot   be met  one  should  refrain 

from using high  frequency. 

'•  Economic      aspects 

3k       Ar. usual   technical   ?>nd   financial cone,; durations must stay within •> 

reaoonable  relation  +0  the   improvenent  of  the  product.   Furthermore 

the  improvement  of  the material   should  only be carried  out ar»   far 

as necessary.   It  would  be  of   importance  to  consider all   facts  and 

conditions  •».•--•   described  under    friantcr   ?rI   1. 

35 Another   quei ti on   l       <vh«*i:i"r  tv><?  ennnn^nt wl. i~r.   in  to 

be   installed   can '.•'•   •,"><»i\it»;"  -*w\    ;rrv:-.*j  ,1 :pn   it.*»; v. How   good   is 

the mop.t  modern and   • < DVI ••t, r-) * ed   production  line   if  after  the   first 

breakdown  no   <~ne    will    b<-  fibl*   t<¡   get   it   bnr.k   , nto  operation again. 

36 Thi.    r-ta ternani   dne..  not   nrr e- r» 1 i\ y  rr.enn   th*t   ->n»»   should   ae- 

lect   the sort   simple  or  prltntjve   in: tel'l=:tion.   -iimpie  and primitive 

does not  necessarily  mean  econ.>mt<••-> : 
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UM!.  U.  .*..,.  to  t. Joint., to„tl>.r.  A,  „r M  thi | * 

ti.. »te of «  i».,.,!.,!,, t. „«„„,  4t AölX1 to  .0..t4md 

lo stay within controllable }*«<•.,    T* «V  ¿ somroiiiin li«u».   It obviously sot«« fetttor to 
•toy on two |H.  l»»t««i of aUntriiic on on« big l.f. 
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TKK C lìAR ACTKPIST-rO  OIT/.: ¿I r_£ J £ o JJiy"'^ A  FTNGE-R   JOINT 

v)8      The   í,t'-k   te  be u-H  ¡ u,   t ->  be   .'ri-so  to a  moisture   content     of 

appmx.    b'.  ••   "•?  ••' "-"•'   h<r'p   -: "  t.-"5"'-- 

J9      T>i3  no.it   operation wi 1 1    >r   to   >'r( e  the  boards   from  defecte  likt 

knat;,,   art. ,s   ot   croi .-•  /mi*;   wrip^a ano  twisted   boards have   to   be   cut. 

dovn to  belisi'   I'ír.j'hR.   Krpecinlly  ti»? en.ie of  the   boards which  «re 

to  be   jointed   tok.-tl.er h H -a  to   be  r.>r rsri of  splits  and knots.   The 

letter   for  iriüf.n.!<-r   i-,  :i;ii-,!;i,or"   for  ihr- production  of  laminated  besas. 

Hu Ch.-r th     t>n-j of the board   i E  cither per- 

* • -iv>'!L:-K .,crk piece.   In any  case  a  fir« 

.¿:   t ; .•   > Ü" err 

ferried  by   trp veil in ;,  l> •»" 

hold of  th* wooH  io esentisi.   Vihrnt"..nr. of the work piece results in 

an imprecise  ïiupcr shaoe as vìi   a*  iti rü'iticea tool   )ire. 

't1.      Long finder',  : ?I-ïU.
;-i to  pre.1-] ot tri, prior  to  »zhapinp the  finger. 

Tt nino  etesii  ii;oortnf¡t  h.::1'   the  two bo^rd ena¡   to  b«  shaped    h#   se- 

curely referenced  to c?:;fc other  to   ivoii s<ibsequ«n'   off-fiet of  the 

finger  joint. 

k?.     Clue   LP either »»plied on ono or both sides of the  finger shaped 

werk TMüCPP.   In  Lome  cer°f   (.'lue  application on both  sides ir« »  mandatory 

regulation. 

l*J      Usually  clue  j.c applied  by n  die which catcher  the exact  nhape of 

the  fingere,   by  menar oí   a profiled roller or by  a   rotating  brur.h.   la 

ca«e of long ano  ;;hort finger*  tha method of die  or  profiled  rollers has 

proven   to be   the noct common  one, who rear- a  bru^h   »ee.nö  to  do  a better 

job on r.iui   and  micro fingerr .   The kind of  «lue   used  for a  finger   join- 

ting prices:',  olr.o may influence  tho  reliction cf   the  glue  applicator. 

Ml       Jointing   the  two piecoc   cf wood together and  applying pressure 

on  the   joint  would bo the last  r.rùn op^rotion.   If  the  finger   jointing 

arrembi"   lin«"   is a  trrnnfer  Byttem, provi fionív will   have  to be  made    for 

the two piecer. of wood    '•<>     reach      a propar predetermined position 

vhere   they will   fit  in c u.i   o'-.hor exactly. 

't^>      The  prfi.'.üinp  time avrPTc-r a  few  ..ocondr: and   nhould  not  be below 

two  to  three   seconds. 

'16       The   following opf.r-t i.on*>     uch ar. cutting  off   the  bean,   discharging 

it,   stacking  »no"   r.torin(*  c°.n  be   nnr:  according  tc    :,everal  methods. 
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MACHINES  ANJ  PRuD^TION JY'iTSM.-;   > uK   t-TNG£K  JOINTS 

V?       In  the   following chapter   the   mort  cmmon     tyowi     of   fingtr  join. 

tinK  machines  »nd  production   lineo  win   be   introduced.   Prior   to 

thin information v\!J   h*   *iven      f.».    <v„  K.**_>       . M   e''     f  r    * 'e  better understanding of the 
description. 

^ r'H        •P«<-ity  indicated on  .sever«;   illustrations  shall 

only give  a  rough  comp,rison   between  two  posible production  lines, 

i.e.   between the  version shown  on  the   left  hand  side and the  version 

rhown on the right  hand side.   If  for  instance  both version*  .re «ark.d 

100 '/  toil   shoula  odiente   that  both  versione would have approxi- 
mately  the   nam*»  rate of output. 

^       The  output  caoacity ir,   nnrer   joints  per  ^nut«  mentioned  in 

connection with  .13   version*   dencribed  in  thU  chapter   ia   to   be  under- 

stood at  a   capacity  rate of   ICC  %.   The number of  jointe  per   »inute  de- 

pendb in many cacee prinarUv  on  the wood section to  be  u«.d.   Therefore 

i:.*  indicted  number of jcintr   per minute  eh.ll   only give „ expected 

rate  or output  under normal  and  average  conditio».,    uther factors affecting 

output are:     incorrect nf»t*inf     m«  rri„¡„(     . »...inf.,   influì, icieni preparation of ntock,(i.e.  twig ted 

•Z oï í^a•! aPlittin" dUrlng nre3S^ dUe t0 — «*** - the wide 

50 The  number of operatore   for  the particular production  line is an 

estimated numbor and could be   varied depending on certain  conditions. 

51 In the  following illustration« all machine systems are   shown in 

symbole. A   finger  joint sharer   for  i-tance is symbolised by   the tool 

cad   the movement of the  tool.   Whether the  shaping tool  has a  horizontal 

or A  verticnl nove^nt wns not   considered  to be  of any importance  for 

the  understanding of s working   operation.   The same applies also for 

example  for   the  glue applicator.   Whether  the glue applicator  would  con- 

cist  of a  roller,   a brush or  n   die,   the    ymbol  ia always  the   .ame. 

52 For  the  various example   of  production linea  it   iE assumed  that 

the  raw material   to enter  the   procese  har, already  been  pre-treated, 

i.e.Vnot.    inn*  other defect  «reas   in  the «teck nave  been  cut   out,   bent 

rU^liïÎ^UïNî^TÎ'T r1"8'  ^  "0r idw""**"«» of «hi- "• the *i.»  on na,e M. "able   1   u.Í8 lhe carácter sties of «ach  syste«, (paÄe 3?). 

1.  Standard equipment and  process 

33      For the  simplest method  of  finger  jointing wood only  the  basic 

machinery would  be necessary,   Ir.  this case only single  machines would 
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be  v.r.tiü  »m.i aiJ   troru.no port  of  ¡ti <*   between   the   individua]   operatiom 
would   be   done   by  hand  or   r.impi.   transport   ^uip..«„t. 

1 * :  £^gfer   ,1^inUng  of   fhort,   rtocK^^«^^ -:, e ''Fig.   ?) 

A      Accordi.*  to  th.  ver,,on   >n   the   i.,t  nana   side   the  ctock(l) 

i«  Mcfnn.d   va  ,n.31   p.,k,r(,r  on  ,   .tand.rd   chapar,)   „uipped 

with  .   tri«  ».„(,).   The  operator align«     sverai   boardc and 

actuate,  the working   <-trok«  by h*nñ,   unie,,-,  the  ,h*P.r  ib equip- 

ped  WJth   a   .;elf-si-tur,t«?!i   r M ding   table NO. 

V       Cone   :haper,  c«n work   in  0B  opposite   ,en^,   i.e.   th. wor- 

king  table  with  the  ttock  r.s*;n,  :--t.t ionary,   «here.,  th.  tool 
*nd  the  trim saw rr.evp. 

%      After  this operation the op.rntor  turns the wood package 

by  ito degre.r,,  aligns     the eni, and  repeat, the  «... operation 
as before. 

5V       The  presan)   ir  equipped  with  «   nearby  glue  applicatolo). 

I«  thir  ca«e an operator will  apply Kiu,   to  one  or  two ends of 

tach  piece  and at   th-   .,«..  ti«,   feed,  the   pr.eB(5>.   The  press 

»a   followed   by  a   rut-off  s»wí7)   ftnd  ,   rolUr   t(,bl.fg)   with an 

*i.ctric«l   6top(?)  a,.d  a   décharger'*«).   A,   the  wood  beam hits 

the  electrical   „topic)   it actuate,  the   cut-off   ,aw(7).   After  the 

cut-off r.„<7)  ha,  performed  ite  operation  the  diach.rg.r<1.) 

• jtcte  the   finger   pointed  be,,,   thuP   imn^.ately makxn^    roo«  for 

the  finger  jointed  bear*  to  follow.  ¡i»te  of  capneity:   100 #. 

53      The  version on  the right hand .id. is  vary similar axcapt th.t 

the   shaped)   lr.  not  equipped with a   trim  cawl?).   In   this case   th. 
f!Uttin/T off    of     the  boHr»i  »*A •   -     v,-_f ooaro  end;   Xt. perfor-T.ee;  m a  ceparnte opera- 
tion  preceding  r-'haping, 

^       A   next  operator   receive,   t fc.  mnrhinei   rtock and  applie, 

«lu.   to  one   or  both  .«„>   of  .„Ch   pi.ee.   A   third   operator  feeds 

the   pr.rw.e->   ly   putting   piec«  arter   [lece   into   the   preset)   r.nd 

•l.-o  »clutter,  th.   pre«*  operation  by a   „witch  unle*r.   the   pre;.«   le 

not  eo.i-,,M.i  w,t,v ;i  ,W]f.n  Ur      dctortiní.   the   „^  enñr  snd  then 

actuating  the  prerc   outrmstically. 

6o       Wight   after   th.   pres,e,)  0   cut-off  ^w(7)  and a   roller 
tabled)   with   r.top   i-,   ¡oc.Hted.   A* cm ac  the wood beam hite  the 

'M11)'   th"  pP«"tor  nctunt.fi   the  cut  -off  :•:.*(?)  and  empties 
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the   roi: er   ti u'i e (..- ¡   bv 

Ka te   of  on pò e ;. ty :   7'">   v . 

6l       The   output    :ou": d  be 

based  on   '¡00 >',  c0f.ci.t7. 

.'ov : r.¡r   i he  roa ;• 

-e-i  with 

.'».-.p:nb] e-";   be «m. 

1!'   Jointe   per  rr.inutt 

Semi-aut^TUitic   :n;u-hinevy  --.nei   rc.pect 3 l/epr.',c<»:-w.i 

62       In  this   product ».-.n  line   two   or  rr-.c-r-  ¿p^ration;,  ore   combined 

in one  unit.   Most  c.:iv•tìr.t.,  either  of r,  échine  part  or  of  the work 

piece   to be  m-cnintri are  per forran   nutorcaUcrUv.   Certain  transfère 

or   transport.v   are   execute-:!   rn^nu.i ; ly.   The  viri.-.uf:  "noventpnt.n  of  ma- 

chine  parts  -,re  dorm  by nechanical,   pneumatic,   ,na  in some ease* r,y 

hydraulic.      -nei.r.r •. 

2,1  F':"K»r  .loirtinft  of r.hort  ctork   -  stnekvis« 

t-3      The  production  line   .• hc.vr.  on  the  left  hand   r.ide   is  equipped 

with a  sh¿per(2)   inoiu-i.i;.ic   triti  ^w^i  nnd a  self-actuated  sli- 

ding tabled).   The  operator   take.-   --.everni   pieces  of   .short  stock 

(1),   «lignes ail   prerer?  or.   one   ^ide  *nd  the  shaping  of  the  pro- 

file   i-s   periorrpftà   ty   tra-   oh«per(2). 

6*»       The   operator   ';un-   ri U   board*  by  leu  degrees  nnd   the   »sat 

operation   i-    repeated  on   the   other  «;jde cf  the   board.   Thereafter 

he  etackF.  tho  board's  xr.  ••   n^erby  magazine   (1?). 

6*3      An out feed sy«*.^': . ì   rero^<   piece   by piece   from  the  na. 

«Mined,"),   .,*:!  each  piece   par^r  a   glut   appi icator(6)  which 

applies glue  on one   rie'e   ->i   the   t..-" H ni. 

06       Fol 2 cw mg   thi.í-,   piece   after pi«ce  is «oven   into an  infeed 

equipwntCl'O  which  it,,:f   feedt   the  prer,C5)  and  th*   following 

machinery.   Tne   pr.sr;   (...)   i...   r,e--aeU.ti^,   i...   the   press  ope- 

ration   in   por formen e».::h   Lune   the   bourd  ends   to   be   ; minted   to- 

gether  ere   lóente-1       h»U>en   the   prer;r-   sh< 

the   two  br.,'Td   <-*nrìs   ;•.  thnr«   ' 

67       The 

f .   Kegi: taring oí 

mechanic^   or   olectr::al   sennors. 

H-   prösr.("1   1:    f.:.;:.olíC--?   by  3   cüt-c '    ' 

tflble(8)  with   disehr-rcerdoi   •-•:,   «,e] 1  ? 

end  jointes       tir.ber   in  «.   . ? rUjit ;-•    j .   -^ ; 

moved   in  n   eros..: wir o   direction   with 

r nw{ ,' )   .and  n   roller 

provision*   for  stacking   the 
rni.-  .rtackd1;)   nay then be 

ro:.s   fee,ier( :6)   to   itr. 
final   ::lorr..Ko   nir.,;o( <?>.   so,:,,* re,i   to   the   Vtr„^   0„   the   right 

hand   r.irte   tht,   predion   Tin,   c,ul-3   be  n,e:'  with a   cecity  of 
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•'**•   P- : :,|f      <*f      • * *     n   „h»   r.^îit   a. r n    >snt-   if   equipped 

<      "'   •**<    * "".••'    tifi   ' -  • 'i > '•*• - .r ''    t    'I-    ;•*># inn: ng    >f   the 

.    ,».«   h     I, .r<,f,i    »»» .:. . n*» • '  •    -i- i;-»¡offií.r      /.   tnr   ;««(?), 

*» *-,   (fj-j*   '• »• r     .->»•.;   •      . n.»        . * ; f-.-iCtuatf .1   Hiding 

* «i r,   •».**>.„*  -. ,rfi,i*» ,"     «n.-ihnf»!    *n.v one  , im of the 

r-'   .      t-'&'t   -     i   *v»«:tr   *h«.  t   o     ¡Hiní  •ublef.f'O' of 

»e.«     *r uè #h»   .»In,»   we M   - «e_,   • *r  ue '      ."• ' w.; -,.   • *,*.v   .ir«   ,r    -t   i*,*r':un   pigilo»,. 

**"'•»        *fl*i    tí"-»   i*< rwjri    i »*   .•<*.    th'   ,•( »nl  r*fhin«   pite*»   bv 

Mir»    ,.    trw.i. fer-fl   «.&<••>   *n   i^fti»1   • v^te-ir • *f»,    foUi«(l   by a 

# r«   - »ft   "•  4  I:»«?*  •--.p.;*-';   «iKirh  j.>»ntt   the   . tock   together 

.*fl«r   **fnt   pi -r,«-ur* ,   ', h;      -i   ;r»tiy   , i r*e   rui'*.neriior»   conriete 

»f  «   t Jl- 'Í î   •'.*''  '   '»i.«"   •   nllir   t(»b>;»'"   with  electrical  ¿top 

»»?.   Mter   -»•  »•   (>#••**.».»<-     tee*  îi-t;    ui#  * .«etricâi   f,top('l5,   it 

i     cut   ^f;   »rte  tro.'.,    í«i:   ini.. «   s<ju#*»!i(     tntl©n{2o)  where  th« 

*"'MH   «¿re* sure  --.i»  th*   » ii.r-ct1 »»î  ' tr,.v,   ir  f ft»  ied.     hii~-  squeezing 

^UUwiik'o'   »*er  c-'-t   î«   incorporate»;  ;r.tc  th»  roi"   r  t«bl«(8) 

*oìlft*4tig the  'lit-of    -jt*-'.*»,*. 

*»-»      îh«  r«.-«i. «••  !i!h»iH.'i| b«ft» no*  ie  rjec*«<i,   -tacked «nd crocs 

fe-t on » «T'   !   tonv«jK>ri *•      to i«,     fUui   location  for  th« glu« 

***  "*%»r#.   '*'«•  '.if*, it»  ' '    hi-   produci ion  lin« can fe« »ssu«ed Mü 

*00 1, 

**•      Th« eièSput  n!  th   .   *.s»«Mh:>  Une run*«»   b«t.w««n  lo «nd ?o 

j^ÍMtf»    B#r   rt*«it    ?   :    '      Mpnút1     <»f    iO.*»   *. 

lillf¿^iglMi¿l_A*   l*Aâ -.^g»   ». <-.ail»  Pí»C«-.     (nf.  i») 

?**      Th*   pretiuftiyr   u      ,r   tft#   -,«•« h*»ad aid« coaei«ta of g ti ritt er 

¿..n?-.i   r|H>B«"  ,?*  with  tr*ff  --««("O.  ?h#; « mnchintr  f*c« ««ch oth«r 

,..R4  ».f-  t   »,n»>r(*, »4»n  -   :-f,:i,»r tiii» v.)   in R   certain  position. 

?h#    »p#r«*"r  Pï* *   <*/. 'H   ifê,s,in\mi   novd   jnto   na-itien  on a  sti- 

A fi» h  n- "'f .r   -.'v •1 :     »h.   bo.-rd  on f,«id  roll«r  tnble 

tt    t*.»   -»ï/i    Hrt.-h.r*-   «cert-.-   .h*   i'#. T>«ct ' •. *•   michininr;  ^  the 

•y.th   ft   ut   rbj   /lu»   nii ¡n.'or 

pre   » 

• ur •rrl   'it. 

omrA b-'upht    ,n  í»   roller   tnbl«(tì) 

' ^  *±r><\-f   m ^per^toi   »ppl 1er. glue   to 

.•   n a¿i   îrif'»©d  «-vitemdlO   for  th« 
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•?«       The   pro-,!'.;   r,r.  ',,*   ,eî f-;.cu«t in*   bv   ei.ctrical   or «echa- 

nirnl   •anfi.   Tr*   wP^:-l    ..    f..ïow^   fcy  „   cl:t„off   „^^   ^ 

charge   tholef-,',   H¿t.¿,   ,ta,^n>,   ^,-.„í?;)   rrd   rro-.-   f>*dCrM*) 

where   tue   re.,¿;.   . t.-..-kM   t,.,T.: -• ,   Cfin   Le    a,H(?:;, 

7v       The   !.«.nfrth  o'   the  ^-.-^led  temn  cr.n   either   be   detected 

by  an  electric       ,t< v<l)   or  bv  H  countinf, wheei(^}   which would 

actuate   the  cuL-^f     ^i7..   The   c^pi-te   production line BB  dec- 

cri bed   above   ir    r'-ted  n t   f.   capacity  of 00   ,., 

?C       The   finger   jointing   ry,.ten  on  the   right  hand   side  compared 

to   the   one  on  t".n   left  hand   eli*  dlírers mainly  in  the   finger  joint- 

ing     operation,   ir,  tr.l&  ca.-e  the   «hnping machine (2)   operates  in 

connection with  «  routing   table(.H)  where  the board  ie rotated 

by   1Ê0  degree«  afier  c-,ch   .taping opération.   The   capacity of  this 

version   can be   rated     <ia r/ 

11       A   remark   on   this assembly   line:     The  glue  applicatole) 

could alno   be   installed within  the  shaping machine (D.   Further- 

more   it  would  be  F-of.v.ib^   unner  certain  conditions   to  machine 

two  or  more  boari, st  «   time especially when  small   eros*  sections 

are   to   bo  use-";. 

70  The output of H   production line a;; described *bove iß 

approximately three t> 'our joint;: per  minute Ht a rate of capa- 

city Of 100 ;'-. 

5* ^"lly automatic art-embly linea, tranefer syatem 

79  The followim; machine .syr,terns operate automatically in euch a 

manner that the board*- pur,«  the production line without being touched 

once they have entered the first machine. 

So  During the various operations *hich take place at different 

locations the boards «re trancfered by a variety of système such as 

convenor beJtß, driven roller tables, crot.s feeders, tilting mechanism, 

turn tables to rotate board;- etc. 

<;1  Depending on the machine rysten, the rtock is machined and 

Kluerl rtackwiòe or aF ,^inrle piecer. From thereon all system,: aßoemble 

the board.- piece by piece. The assembly line can operate either con- 

tinuously or intermittently. The various movements of the machine part?, 

«re done by mechanic«!, oneuir.Htic  or hydraulic  meane. 
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another   ti^ack ci    -nort 

¡••'"fit Ï-»*: -»- •»;.«. ••.-;.r-r has aìreitdy prepared 

.e'/., jh»-; ir'-i-.i..M y ^hapert yt.**ek in moved 

in e transverse •••'ii art .GU p.., .5ì»K " ;*!u* - i¡ri i citoria »nt#riiig nn 

unetackini/,  'ievi.ee '.ri * . 

?^i       Fram  thyreo.,  oie'e-  vftfr  r.cre   i •   *"*.  e'i   into  -in  Infeed  i"- 

viceC"»^/   feeding   tho   pr»> •••••(r '•.   "Me   vr» :   : lì: .    ir   • ctvate^  by  #l«e- 

•^n 

t. •• tr   tu, 

iV.   (-OJ 

trie«'1   ci   me'har.i ~ ' J 

jointed   tepethr-. 

35       Tr.e  e.vf   .ivi'.**- 

along-  the  dx.r.c!./,riii' 
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f-li'lin? tabiei'-) ì^'i:- 

th« ihr.pi .ir i.'jn*. (1 . ;. A* -'v 
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ni ignea 

cu 

t«äct 

• ;M'-^e 'ì   i - 

hhfi ."t •?'• 

i'0-ird  er.di   ti bt 

.iw{'.'N  sn'ì •povt.s 

o.'.ir  Vff   th«  »litctricnl 

-•• ••:•• -nple  nt.   ^   ttf.fiking 

ut  ha n«   ride  \ihmr-  two 

'     -»riT eut h  utn«r    with 

\â:nH   t&l'l 

ñ 11er   i.'t»i up    -M   ! 
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before. 

,-«.r-'-l.  TA-;-t.".   l'f   .h.'.rt »"tock lato po« 

- ;.   .ite*   th«     toc!?  if.  cl;.no«d  the 

•.  ôtîok--,   p»;-*.inç  the  tiiffi  -fw(3)  »nâ 

•?*;a  '.: **   tnr»   .• :.rok*   /.Il   .«--tock   is 

ii rtetion  to  the 

afe:-   ;;<.->•! rv.   ehapfC?). 

''.'•'r.^   '.;'• M:T!pe3   the   r,«»e 

" i.  ¡,i "' 1   piece r.  of   r.hort 

, *   r »i«ipet .   The   cotfiplet« 

ci :    •  brought   into   the 

e* i  i*- .. .-s ' ,íi •  .-. r    -;t.  íT(»í;P;M.  From th«re- 

t. ••->..'      pive   •'-   'h»    .- "t."  ifBiier a f.  -lef.crib«d 

•.,.-,   •'-I.-     r.f 



ttU t.* h >%r,   ir»:, i»   . „ri   if,   r„ttii  with a 

ríidsjft.   a  im*   '-.cc.rding 

:..*   -••   t   •,   n,-.n   v*r   . ro»j-f-n   * i nft«t   «oint    .napin* 

»ach ir.*   f.r   -a:.*   -   tu*--  operation  t.»r»£,«tr  o'  two   off.Bet firiger 

-"inT   •'-•'•-r-      ',:'m••'   •' *»''-  **•' <>v*rW»»i»in,- .»r«-ii8 nonve.yorB  tmi«]iln/, 

••'       A«-<>r'i:r.»   U     ftrr*     ft      th*     tockfl)   i*   ftd  automatically 

"n  tr>   {    C'invevùriTl.   en^pFer  nth  evenly  rp^«tl  lugr,.   The   lugs 

-ßrry   ihr   -fieli  ande,    ,   hHdwt  device which keeps  the   stock  in 

i.»rur»   portion w.iie   it  p«.ke£,  the-   fir,t   fin€er  joint   ch«per(?> 

wher*   »he   rtock  »nor   are   t-iM*d  «nd  ;.h«p«.i.  The  et«ck  then  con- 

tiruwi      to  -s,n-e   "r*^i   ***   i.   «utoiwtieally  thlfted  laterally 

by a   d^rn» '   trnr   fer   con-fyori?V)   wftich brifVfiS   th#  oppo6itB 

end oí   tn*   ptoek   in  »i;  enact   position  in relation  lo  the  eecond 

f :nf,nr   J.-, xr. i     h. D*r . !' . 

V       After  th*  proper  KAcfcininf  =t   the  .second end hs«  taken 

pUce   the  itoclithea pa-i.tt a flue *pplir<itor(6} where  glue  !«•; 

applied  te  one  &irte  r;t   the  . tork.   The   t teck  continouf.   it.-,  for- 

«r-.ra -novement enr.   4ii Jr^wn into «   feedia* uniti i<0  preceding the 

pr«t 

•n 

r.('   \ 

Frcrn  tluf   j...int   on  two  po.-.-<ibil iti«?  for the arserabling 

line will  be    dt-alt with. 

'.»'•       The •.'.iemk-Hnrr   i;ne  on  the   left   hand  .in»  nhwii  a   continu- 

ous* operating prer. Ír >.   ¡nfht after  the oresr(^)  a  two  to   four 

médiat« mschininp? of the rHe  pi?.ner(?K'   *i*v  be   \ n * 11 * 1Ì •» .1   for 

«••''••it!»'!  beam. 

Th#   be .in  then   pa; .-er-   a   trave.lin*   eut-off   rawC:9).   Thit 

y.nv  C'T<» id   Le   actuated  either   ty  t«   rounttne.  wheel i.?"*.)   ponribly 

electronically  operosi,   er  '       ,n  »lertnr   t'topC1"»)   at   the   end  of 

tht roller  t « b 1 e ( ;     wï#i*  «•  ;n. c*h«r*e  devj r-e{ "n^  could  be provided. 

'»' The  a¡ »;erbi in*   'if!.-     ü   «>.*•   npti.t   h'ir:d   MM«   roul.j   he   rf>(ip«red 

to  »he   ore   le.-rnted   it,   :tK.   -,   right   Und wide,   ?«rair«ph    6?. 



-    (-K,    - 

97 rt   is  aim   popsil,le   thet   thi-   rompUto   linger   .lointing 

end neaerably  line  work.«--  lonr  »teck   if  th«   two   r*ng*r  joint 

i-.hapr-r::   nnc   their   r*Lnt«,i   '.n,Ri*.,rt   eQU¡rr„nt   would  be   ch?mged 

respectively. 

98 The  output   of   this  production  line   ran**«  from JC   to ¿0 

.lointR  per minute. 

3,3  Finger   jointing of   long  stock  -   strckwig^     (ri€.   7) 

99      A   fairly high   capacity  automatic  a-achine   system  to   finger 

.1oint and a^embl*   r,tock  i;; : hown  in    XipiJre      ?   .   Roth  versions 

shown operate with   the   Jong rtock   being rtark^d  durine  the shap- 

ing    and  gluing operation.    The machine avete-  un the left  can «Ino he 

u«ed for short  stonk   <>v shorten* taf,«  (A) ariò   nr.nveyor (16). 

Io      In  the  finger   jointing  line   -shown  or.  the  left hand aid* 

several  boards are  stacked and  securely damped on «  aiding 

tabled).   The  charging  of thir.  sliding tabled)   is done  auto- 

matically,   ¿he sliding  t.ble<*>  „ith the  uock  then moves to ita 

other position «nd  thus p.1«*«,      '„he  trim «,*(*.),  ahaper(l8) and 

the glue  ijpplicptorO', ). 

1o1       In  this position  the  camping oí   the  wood  i3  releaetd and 

all  boards «re pr.ahed with their    umnachined enda  in  a   longi- 

tudinal   direction  to  ,   predetermined po>:it,on  in relation  to  the 

aame machine   eet-up on  the opposite  „id* of   the   first ««chining 
unit. 

lo?      From thereon  the wood .tick on the sliding tabled)  iE 

moved past       the trim 8aw()),   ,haper(i8) and  glue applicator(6). 

During thin operation the first  Miding tabled)  ha, already 

bean reloaded and has begun  it, movement   through  the  ah.ping 
unit(P). 

10Ï      All  bo,rdr, of  the wood  it»ck have now  been machined end 

glue has  been appUcd  on  both  endr,.   The  r.tatk   if.  now  diR 

charged   from   the  aiding   tabled).   By *~*w,  of   «n unpacking 

»yete«^)   boari after  board will   „ow enter  the   mfeed unitCHO 

for  the  prea.(5).   Thi*  pPtsr(,j   is pr<¡r^y COntinuoua ope- 

rating pre,« which  keep,   the pr-^ur.  on  th-   joint  for .   certain 
period of  time. 
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'°" Tü  d*r'r>"'-"  •-•iriv:   l:rne,   a  re ilo  fr-rj ,«».,., 
tunnPiMo-   can   b-   IIK-I*: le.-.   .J:u>r   ti- •    r-^..'r • ,w •      ^ 

f.r«:-»(;;    if   thi:    ..--np^.:t    ,:    •'... Lg,:..f:   .. c-ord i nrl?. 

Io«       S.-.ore   the.   minted   lv„„   ...nt« a   ti,..   ir^e.Uns  cut-off 

SOWCN)    ,t   cm  be   jr-lane-.   on   tv.,  or   four   ride,   if   deîired. 

lof        >urth.rr,orr   xn   th.,   .reP   the   re,dy  Rfieeiabled   fceum, pas,e, 

>•« «lectronic   counUn* wheel,--   for  ..curing the   board  length. 

TU   travelling  cut-nff   ,ftw(,,;   then   cafci    lfte    .^^   ^^   ^ 

the  de.ired   length  which  h.s  Wen  predetermined  Scordine   to   the 

retting  of  the ^«tmic  count:^ whe*l.    Ln thi«   i.yout  this 

particular   set-up   nhuuld   be   preferred   chared  to  a» electrical 

f. T,op st   the  fnd   of  the   di.-hnra-p   >.,ki„f.',-i     . •   . 
•n   'iP   -'Die!. ,oJ  which   interrupt« the  flow. 

lo?       Jt   should  b-  mentioned  »t   this  point   that,  with  the ue.e  of 

an electronic  counting wheel  in  connection with  a  tape controlled 

electronic       prelector «   complete  program    for the production in a 

certain sequence of varios b-.w   u^ths can be executed. 

1o8       The   btnms   then  are   conveyed   tc   «   discharge   tableOo)   followed 

by  a  stacker(,2^.   The  etacked  bearne n)  then will   be  placed on 

a   crof.fi  >.onveyor ( ""t; ?. 

•>o9      The  achine   set-ur  f,hown  -i  the   ri*hi   hand  side  connints 

of a  turn  teble(M)  which  is  charged  with  n   number of  board.«. 

The  turn   tablet)   then  rotates   to a  certain portion,  all  boards 

will  be  aligned an'   clpr.ned  and  ,,  machine   anit(?}   cut*  the  profile 

on all   board  ends and  applies   the  glue.   Then  ,11  board* are  con- 

veyed  to  the other end  of  tne   t,irn ub.U(.^;  while  the  latter  it- 

self rotate?  by   1*0  degree.   In  thit;  position  the  seme  operation 

if executed  *B  describen  before. 

110 The   turn  tabled)   then  rotílt#fü   in „  po,ition which aUow6 

the  discharge  of ni:   board.-   in  o   unit^f,)  which uncUck*  the  boardc 

on   to a   crof£   convcyor(lf).   Kror   thereon   board »ft«   board  in   drawn 

into  the   indeed  OeviceMM  which   preceder  the  pr-.;£-(5). 

111 The   following  operflUon,   would   be   the  ..ame  BF,  described 

before.   Both   finger   jointing  Une* hav-  a  capacity  of  100 %.   The 

output  can   be  turned   between   -   an;   W   joints  Per  -ninute. 
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11?       ?he   víiriou-,   finger   ¿oLnting   ! me? which  will   be   derribad under 

this eoEtiûi. and  the next     can  be   '.on-.iv.ere,]   ae   *ery  common   for 

"so    wi t.h        1 ong   ::toc'.{, 

113      According  to  t.h*  prr,H.-,.. ; cn   ^ ne on  thp   >ft  hamJ   riide 

board  after  board   U  being   ?>,l   to  a   srnperii)   which  shape«   both 

boMrd  ends  : irnu ». ttmeour.ly  afur  they have  been   brought   in  a 

proper  and   »refléter*•:.ned   pora t ion.   The  boardr   then ¡,re  croes 

conveyed   te «  glue *ppl icp.tor(6)  which «ppJies glue  to one or 

both  endr   of  the   boardr,. 

II1*       After  sluing  the   beard-  are   again  cross   conveyed   to   the 

infeed  devi ce (1M   preceding the  pre.•:=£.; rs), 

115 According  to one   possibility   the  boards  enter  a  continu- 

ously operating  pr^nfsi^)  which  i*  followed  by  a   travelling  cut- 

off  saw(29).   Cutting action will  be   initiated   by an electronic 

counting  whael (?".*)  which  .-houli  be  preferred   instead  of on elec- 

trical   t"topO)   at  the  «nd  of   the   di-charge   tabledo). 

116 A   two  or   four  rude  planer^)   can «lternstively  be   in- 

stalled   between   the   pre .Tí«)   ond   the   travelling  cut-off  eaw(29). 

After  the   beam   it   rut   <o  : ^gth  it   i.    discharged   to a   stacker 

(2?)   and   can  be   .st..-red  on   •*   croe-  con»eyor. 

1^7       Another  possibility-  would  be   the u*e  of  n  single  stroke 

presati)   in   connection with  a    .tationary  cut-off  :cev(7>.   A   planer 

(28)   and/or  »r,  electronic   counting wheel (?')   can be  installed bet- 

ween  the  pre:,r(5>  ani  the   cut-off  saw(y).   An electric   stop(o)  in- 

stead of  the  electronic   counting wheel  can alternatively  be used. 

US       Ready  ¿ointei  beams  now   enter   the  dischaj 

be   stacked   and   crt/i's  conveyed. 
»rge  tableOo),  can 

111       The   finger  jointing  line  rhown  on the  right hand  side 

work,  in  conjunction with   two   off-set  finger join»  nhapers  (?) 

farin* "ft'*h  "ther- Ench  single  board  i« clamped  on a 

••.'.Hing   t«b!e('«)   ,rA  ^   ,e:.   through   the   fir, t   nachining unit  (?) 

which   .«haprR  nr,;   n,pl...,  gIue   tr  one   side  of   the   board. 

Uo       After   tnji.   ope-aticn   the   board   if- moved  n< a  !on*v 
turiin-l   direction   to   »nter   the   second   Mùang   tabled).   After 

the   :.:..-»rd   t.;   .-tarme-   -n.i   its   en-;   t.r*;>.-» 

-ftbo*m. 
in *.iie OH '<? w.y as deacribed 
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The  lattar  cnn be  equipped  rfi.-.b  ^n  ..If et ronin  .-.ountinr wheel   (23) 

fur sosEunnt-   the   'e-.-i   length   find  r,c;nr. tin*   the   rut   off   r.hw(?9). 

,\fter  rpi.oTii.-i»;  the   rti:,ch;.ri:e   t^i-•'"••>>   the  bo-.m   is-   fc.i«:tted  r;r.d 

r-tneked.   The  v«riou:;  cizcVt ÍV->   cîn   b'í   nUr^l  on  e   « row.  con- 

veyor ( It ). 

17;1       The   •inger   ,;ointi.r>r   11 ne   r-.bown  oa  the   fight   hand   ride 

operates  basicly  the   ^<nc  •••¡a:'  «•'>  tl.ñ  one   described  before o¡i 

the   left  hsnù  :.ide,   except   thflt  tV-   two  board? nfter   s-huping 

nnò glue  application »r«  only   jointed   together   anc<-r   light  pres- 

sure,  while   Itì.-svinp  thin or*o   l^euia te 1 y  tfcut; .nakinp    way  for 

the  beginning  of   the   next   joint.   The    .n.u-.l  pre.;-   operation  takee 

place   in   the   çr<i>:(fO   behind   the   nutfeed   fyr.te-»C 3) . 

'32       The   be air,  car.   par.,  e   .wo  or   four  .ide  pi/jn«r(?ii)   if desired 

before   being   transporte Ì  through  the   cut-eff  :-aw:?/   and  the  dis- 

charge   t*rle(1o).   Cutting action of  the   cut-eff   ::nw(7)   can either 

be  controlled b.v  electronic  counting vnuvlCZ)  or  by  electrical 

atop(9).   Discharging,   Msckinf .'uic-   r.t-rinr of the  beams csn take 

place   in  the  usu^'i   .n:,niter. 

"70       Th*   cfap«c.i.tv of  th«:   "latter  :ie?.cr.LLeò  finger   jointing line 

is a E sumad to be 100   ,,   where,-..:  the  precedine  finger   jointing  lina 

i;? r&ted with a capacity  of '/O >'.. 

iy»       Output el  "»00 ^ capacity ranges  from U to 6   ¿oints par 

minute. 

»markr, 

1*c.,      Ml   !..yr»t«!nf and machine?  described before do  not  necessarily 

«present  t>1i   possible  rennr, and unyc available  on  the  market, 

pecinl  requii r-m-'nt;   rome time;'.   might  rr.nke   it  nece'-ary   to modify the 

reduction  uys'-ems ,¡or,.'ribei ai.ce. 

136       ¡""or   a   large number  of  cñsf-s  tne   'systems d-ambed above will 

e   suitable. "Pario  1  s mnv\ri /e?   'he  i.ysie'ns refe^rea   to abovfi. 

"Y<       Furthermore ail   i-rt^s   pre:'yr;.-bly   thoce  described undar sections 

v,   "*,,   ¿*,   cor;   -iridi-.I-T.-ì; 1\>   be   equipped  with   ; uch -r&terin)   ns un- 

tncker   .*";:• r   r-t»ck,   H'i'ïii'iiv    or    autoniht ira t'i v operated   defect  &aw, 

n i   tur»"   or.iitr.'J   «tí.. 
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1^8      '»'hen  it   c.>mes  to  *.he  point   where   the  Duplication of   finger 

jointing  wood   '. :.   to   be   corrid^reù   uK-'ïin   economical   aspects  will   arise. 

There are  carer,  wher«   finger  jointiir wood should not be considered at 

all.   In other  ca.e:   the manu facture       oí   certain products  iß impossible 

unlenc wood it  finger  ;'ovntoi.   In   the  lntter  case  the Rtudy alone  can 

determine  what   particular finger   jointing equipment    is best suited for the 

manufacture       of   n   particular product. 

1?9      It  could  be advisable  to begin v. i th »mall  steps if  circumptancea 

justify thir    in order to obtain bapic knowledge and  get acquainted 

with  finger  jointing of wood.  However,   even  the selection of more  so- 

phisticated  finger  jointing eouipment  can be  considered if  the  respec- 

tive provi: ions  can be met.  Anyway the   tendency in developed countries shows 

the trend to more or lesa automatic  oouiprrent. 

1*+o      In countries  having  large   resource?  in wood   this materiel   is 

orobably not uaed     tu its full  advantage. 

Just consider how many industrial  buildings,  halls,  large   assembly 

roomf.,   churcher,  bridges,   and  similar buildings could be  manu- 

factured using  wood   3K material   in  conjunction  with  finger    jointing 

and  laminating.   Probably a  considerable   industry could erice to manufacture 

these productif. 

1M      Processing short stock can be done in  finger  jointing plantr> 

according to Sections  1. - }.  of ;ihaptf«r V.    These production linee would eleo be 

euitable for boards with small and medium croas sections with jointed beam length« 

up to 8m to 1Gm (?S*  --  30' ). 

1*42 Processing of long stock or heavy crot:e sections or producing 

jointed bearaa exceeding 10 m (30') should be done in finger jointing 

linen described in sections ?,  Ì and ¿\ of chapter V sections 3 and 4« 
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Equipment for finger    jointing vr)CJ  i, manure turtd by  «v*r»l  companies. 

Among other,   there   r-.r-î   í:i;tr-!   ï :.   -»ph-r^í.   c-,i   .. *qu#nei» ) : 

DIMTBRüMBH   i Ci.,  V91¿   ti .erti «r er,,   ;\0.3ox ^6,  tf9fll a.raa 
«y 

West Germany 

.  INDUSTHAL WCOüWOSKÍNG «'ACH.-N? C,\   tPC..  Gsrlpnd,  T«x«r ?5o*o, 

P.O.Box H»66,   L'nited Ste.tee 

. SAUÎEK Ka«chinenb»u KG., 7^1'í Zniív.nhnua»», tf«r.i Germany 



wpptg ,T m:vw?m «i» Kini:»«5r 

1 Stoek 

2 Sha pei,   •h&pin»-  m« chi ¡it 
* Trim raw 

h Sliding tub]» 
c Fr«».B 

6 Glu* applicator 

? Cut-off s«w,   stationary «av 

8 Rollar tabi« 

9 Eltctric  stop 

10 Discharger«  ¿igekargt tafcit 

11 Mechanical   stop 

1? Maga ss i at 

1? Outfaad syeta» 

11» Inftad syst«« 

15 Stack 

16 Cross faadar,  ero*« convayor 

1? Storaga place 

18 Shaping tool 

19 PrasBur«  hold down shot 

2© Squaating  station 

21 Stationary tabla 

22 Stacking d#viea 

23 Counting whaal 

2** Rotating tabla,   turn-tabla 

25 Uaatacking devica 

26 Convayor with luga 

27 Diagonal transfer convayor 

28 Planar 

29 Travailing  cut-off sa« 

56 Radio frequancy  tunnal 
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TABLE  I    Cpmpj«£UriJlìÌ^^ 

Fro !uctinn 
( iointü/minv *. 

al o ur requirements 
Number lìn?vi' i«r 

?.1 

?.? 

3.1 

3-2 

3-3 

3.4 

}ian  »itomaie. ..arose»: 

Finger  jointing of  short   ftee; 
- staci: wi.ie  (sec   r'ig.^< 

q)    3hn.pt-r vrith  -atoff  "a ' 
b)    Sh-.per .nthout.   -vitoff «.;*••; 

Sem i --ant om? t it: p rooerj- 

finger  jointing o;   jhort  »rock 
- staokv.isc (see Fi?.*) 

a) one nhoning n^etàn^ 
b) Ufo shaping Twiohinos 

Finger jointing e:" long .Uocc 
- single pie ce r. (see  Fig.¿) 

a) one shaping rr.ai-m.r-.ff 
b) t-ïo shaping machin«:* 

Fully automatic .tP.aemV.ly..l.inegi 
transfer sy«teins 
Finger jointing of  or ort «t»;ck- 
Btftckvìi3e ( 'ce   ~'i.' ' ) 
a) one  shaping machine 
b) t .-o  snaning, maeniner 

4.1 

6-1 
-0 - O 

1', - Xì 
1r, - ?û 

Pinger jointing of  short r.toc',;- 
single piecos (see Fig.6/     :/3 - ot 

Finger jointing of long stouk- 
stackwiee (see fig.7) ß  ^ 
a) one shaping machine > - 
h)    t-;o shaping machines -l - *y 

Finger jointing of long ntock- 
singte pieces (see Fig. 3, 
a) one nhiping machine 
b} t .70 shaping nuchines 

Fully automatio rteaenbly line^ 
BtraignlTthroagh syrjtem 

Finger jointing of Ion* ntc-ck- 
gingie pieces 
a) 'without pre-pointing 
b) with pre-pointing 

i(   -  o 

i - 6 

6 

3 •) 

1  * 
¿ * 

?*) 

3*ì 

1**) 
1«*) 

m« 

1»«) 
1**) 

1**) 

*)    A  skilled person (mechanic) 
sn >uid be available upon requent. 

**}    A high qualified person has 
to be avail-'ible upon request. 
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