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>\i\fff   an*«   *«<*   r-pnn»»«,    *%*«*-   lag****?.    *r«   ••••>f   r   m«    .»t,-.t!»», « 

m   r*i *l ; i*t*>> i(    *i-   ¡tv-nnt .  .    ^-t« l     >f   *<'ä«)wtM'*    -»#    ,>f í*d»*<" *    :*«*,    nnd   *   *t-    '  - 

«rti«n¡     l**«f    •-'=»«*,    -iv *r    »g*"*«4    *>*«   *••*«    f»f*«r.    rf4nri,(i    #?'••• 

lutili     pr«gf»««t    '»   >«inf    i*"*»     >«    tfc»     '>.tt.i^f   <>ff    a y* r*. * i »    .«    » 

<"«Wf*tt*rt C4M    »-»»i»,    »Ml     #-l».»-•(«»»»» l    fnr    V» •     .#    ^(M     ir!>UMiu     **«•. «>    • 

at   Ihi«   vrtliM'    1»r»f«r»,    *•    .-««-«   #»r   #••**   r**«!1 . i    ***;,»»»,«    •«»«(» 

•»••   rirat,    »*i*'»>  «r«  »pi s * "•* ; •   la  **»*   . nrg*>r   % 4   •*«»,»»   f,*«t*   -.#», 

tt*f*1P»     {M»4»«t«^f    #P     t#     i*t»il      4«*»Î#P»*«**, WM'"»     lfc#*(*     pn»»«!;«^. 

4.      iÄr»*#ff    •*•»   • >%*    *«t«^|IM   •»* « #* 

.» ¡r    pinning •>i i*   wft«e».   «r«  «flaw   - «a»t    ti«ti«'   »e  »4 ;*#•*«-• »   <*f   * 

•««I  ii>,   s**ww»«Hi»i^ri^K  - t«*i   **r*r«Htt «m    o^t-uff •***  ar»  fr«^«»!;, 

*»«4.   y**»   %jrp««*» «M>ntn*»  nmrmmïn  narrt«*   *   ;¿- \nfh~4\m*»**t  4»i%ê*, 

•»eau»«   tt    i«  «•fi«»«!  <-tu#flf   f»r «»MM lit   innuy war«,   tu.«   s,«*»   s* 

M*U«»-é?r«****«  la «M/'-J»  g*--**,   «ad    ••   t««ti   «r« «»aigaad  far   «w*#th 

tr»Mii«g?.   itorfc MtOi »r«   f\»r*MaJia4 t»i     ft« «»««f*«. *»ir»r *itr,   l »u,   i >u, 

'#-.() er  »>f» *»«th,  Th« graat«r   »M fw***>«*r   •*   taatn,   ta» «mr  tau«« 

t««th  «r»,   »M  th« «aeathar  »IMI  ewt.   In*«.   \hm  «.«aliar  »M  t**tn,   i*« «lowar 

th» eut,   se   th« eu«t«Mtr   i«  giv** * chtwi   v for h'*  particular  pr«l'jr », 

»«twaan   »«•MMiluit  faat«r «on   or  aoa»wnat  aaoetnar  tr   «Bing. 

¡,      ïn anj»   «a««,  th« ??~ tnch-étaaatar bl<td«*  far fc« «api«»»*  to CM* 

»took  a«   thtafc  •• Vi/f"   to *  «MitaiM  width  of   *•**,   »I«KI  4"   t*n*a   «• 

wti« «a   14",   or «atarsa!   1",   ?*,   ar  I*   th;e«   t© «iiiw» width of   t».". 

Steck ha«  oftnn b*«n pr«-rtpp»d  and atharvtaa  werk*« Nif or« COMI nu te 

thti much in«.   Both i «ft hand an*   right hand »«M* of thia kind »r» «trai Ubi« 

ta l»fth«nd  •«« it mm with  it«  «roer on th»   l«ft hnrvd of th« dirn«-tly- 

*ount»d »oior,  «• VJ«W»<|  fro»  th« operator'»  poettton.) Hikin#r th««» »mm 

both left hand and rignthand allow» thaa to bn u««d  ¡n pair«    wh«r« 

dtatrftbl«. 

4.      Th« undarewtnginf saw am  on thaa« unita  ta lacurcd to a trunnion, 

on whtch  it  pivot« aa tt  »wir^ra. This trunnion  >• adjuatabla  m « 

vartical   T-alot,  allowing th« am to b« raiaad or low«rad.   0«n«rali.y, 



": ''"*      '"' "      ''     '•    ¡•,*»«»!'-#-      » :»rh*¡-,    ( row   li*«   to   l . me,    to   c omnonsnt • 

fi '' **' '        '*"''   "'#'    •'   '    *-i*   '•   v>..-f.»   ,   «hw-r   r««ultit   from   r«p»><it<*<i 

'"*"''''*"    n** •    *   -•.•»>•.»   t>r   f..   n<i«T,   i! 10   !rinnioi#d,   *n<i   »»purnily 

'*•   ':tt.y?f.f   W>   wsU-   titra,¿M    »srsf  «.»(ion 

«'. 'i«»      i»»    i#r,   r   •••••i   H4V'     »   *«,fs^in|f *©t i on  On   th*   **w   <m, 

ihtimm   mm   • •(>*,     ,«,<..   ',,v    ,     <r."#tc ,«-   ,:oi     i   for th*   blid».   4   tvp« 

l"**"5 • '    •"***     "   tr"     "   ? "^    -•'*-%••*     'i  Kn4«   in  tuth   hand-   *nd   ^yrtrnui ie-faad 

»<'*!•»•.     «•»«   smr»s   ,   »fci   • i, "h*   two «odala  «r« «lu«  in   important 

f-n«   t»,   on*»   o I   «h     »      <•.     %»...(    i.    »<nj IUWKP t   of  «   h«*v>   e»at-iror> 

<o.**r..   Th*   top  portion  of   tm. robMn   i«   op»n,   tc   r«c#iv«   th*   »«w  oUde, 

I«  4n»i>v wt.n,    *n«  *   isi»*r  t.v   «»un»  of   which  atr»>|rtn-l t ns   binde 

v»t i or.      *   f»t> t « < find, 

f,       ^<Mi   of   ai«i,«rtt>   t»#*w#..     th»   two «od«ta  *r«»  Th«  aaai«   typ« of 

'tq***#  for   .'«ad in*  t*>« *««#;   th* •«*?• #p»n*i.-(ii   typ«  of eaat-iron  t>««e and 

eot««awt   ««i'lt«y»«nt    «i   tht «aia« tu ad« di ««tatara,   through « ran««  fro« 

14  to  /•:•  <nrh»«!   the   «an* «titani«  »trou«  l»r*éTth,   which ta  20  !ner,«e,  and 

th»  «4MM   tBtefcR««^»-cuttirig  c«jvicit«j   up  to  ft'-thick aatartal. 

/.       Point«  of dtfforare« *r«i   t  «tapi« hand  pull   for actuating th« «troka 

on  th« annuali v-of-aratcd »«-hin«,   *«  «fatnat   n«c«B«%ry h,vdr*uiic   eq., tpmant 

or  th«  hydraulic «odali  *  l>hp motor  on th«  MM arbor of th«  formar,   .ti 

«ffainat   *   Ni//  hp motor  on   th« hydraulic  nodal;   l«jtc«pt   that a   ?-l/?  hp 

•otcr   ta  r«coan«nd«d   for th« «anual Iv-oparatad unit   tf cut«  ar«  to b« «ad« 

4  incita« thick or groattr);   •troko-Unfth adjuataant, within *..»•  20-inch 

rang«,   t«  incorporated on  th» h,ydraultc nodal,  ovar afainat  a limpl« hand 

pull  on th« annual ly-op«rat»d «achina. 
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C.     3a,w  etrok«  on  h,ydr«uìic   «od* i 

8. Th«  h/draulic  mod*l   ha* *   n.ydrati l M-*1 ¡ ,   vt>»a»*tl   «u-i«,    «r«r,-    ,# 

at  2}  str"kea   per mi nut«.   !Urok<»~ l *nf\t, «d   i«t*«rt     s>   t«   -<M»4»     «   •» 

the  ?(Mn.?h  mammut«  ran#r« )   t>y  niean«   of   •»   tv*n<l • apara« »<$  *u..     •     *       -•# 

this dial a  quick   turn,   «trois»   l»ngtn   -.a fh«n|»»   to  *r,»   » •• • '   *•»  »••<!, 

without  interrupting th«  flow of  work   throng  th»  «a«. 

9. The  firat   significant  «tup   forwm   in  d»v«»ovi«ig   !«f>r«v«l     .-•*   *   »gr--«»ff 

methods and equipment  pointing towitrd  obtatnaert  of irr»***r   «*   I  fra» 

a given amount  of  lusbt   ,   was  taknn  fair,,»   rarar«. : *.   "his  s»»|   «** 

réalisation  on tht part  of reaearcher*  lUt   if  rougt  rtèirhiw  of   .-*•*•? ** 

fumi tura-factory cutof   saws was  to -ontu.ua being '©neWted    « «f»»  •«*• 

general manner as  in  ¡.ha  racant  past,   and «ma »1st»  to e* dacidadìy   i«rr*»»4 

with apacific   raferanca to a lower wast« factor,   it  «out*   -all   fur  re- 

alignment of  tha then present methods.   !t  would to» neceaaary   te «»idrata 

the decision-making procaas (as  to pracis*! y  what potnte  »t  »fci-ts t«%r4» 

must be cut   for beat results)  fr<     th* «rtw»l   to* of rutiliti? off.   T*ü« 

would rapièce  the «infla ovarali   proceea with « ioutlt-ptairt  »«», 

II.     RESEARCH    At.'u *'V|   CATINI 

10.    Those who at  that  tiat had  tha esentar  in th» t**«*.gr«M*d *f  »*••• r 

thinking,  perceived that   this apparent ìy rmtìé bm êenm wmìr **>  t««i• - •* 

the actual  non-allowable defatta theeweiv»*,  aartna« tha»,  **ê e«H»«*.«r- 

recording their precise positions along th«  lengtn »f each N»r«.   **s 

recorded information could then ba utilised by  th# sea» <tm^é%mr  t« 

govern board  feed (with  irteraittant stoppa«* *t defecto) at«*# * • ,t«ff 

saw bene*.,  and to actuate succeeding stroaea  of  th« cutoff «a» »Sad« 

(at such points of stoppage J   to obtain greatest  pawetble  yiaid fra» »a* 

board. 

A. Foroat products l»k°£**0£yi, |fs»eli•«•«» _**i<,>f>e5»¿B_ 

11.    The Foroat Products Laboratory  »• «suait*   IR tha *a*#«rt radar*»** 

improvement« applicable to wood-uaing  industries,  and Me •  raaaare» 

program in this field. «hioting fro» Hr.  K* 

, t ths laboratory involved in this prograa 

*.   fcöonald»   *»•* Äeieatiei 

Utr  reaoarvh er-««*«*  '••  d»r**«< 



«*<*(    » • >-«<-   *   r<,'wir4   »i»v i n# *í <-«j-.|%rils   ai ; i    »JH»*MI»¡   »»ns»    i tu 

4«f»< !• b, -.<*> n# »«-, äilr4».wi. t.hf«t|fh trtnMlition ierhnKjy» that i« 

«•naittv» t.. («ti- d< r*r ti.--.)» 4«ii»r«»,fi« i.«-»tion*> of dafafta with tha 

•• <mp>» i m r , »nj th»n «<i. t h*. n#i-#n««rv pror»ai» \ r»jp-.:ontroi danaion for 

»n*t»v»r   *t»t>i ' "** > fr    >•   daaimd. 

i,',       '»   of   IfarrH,    i i',,   «r.    »Don«Id   Hl4   "lt    i«   »atiantad   that   « 

cmmmrw %ml   prndurtton  %,.-hin»  te  #¡#rt romeni ly   aanaa  «nd   locata dafacta 

«til   «ot   b«   r««i>. t«d   r©r  #»   l»«at   :•  «r   *   yaar«.    Howavar,   art  ultraaonlc 

•n«nrw<*f  tarimi f«a,   4«v«ko|>«4 «l   tha   iubomtorv,   ahowad prowie«   m 

koc*ttn«   »w«»ar  Itfwtt   io   »ha*   <-»n   b«   rartírdod   prariaaly.   Thi *   tachniqua 

»or* M  tipHiilh   •»*>  »ti»-  »not»,   mnê «tao*-- irr» i n found «4 i*cmt  to 

• «*€>*•,      I    »0*tkl»t us   h»e   |»««r>    i»t..,»d   by   and    I«  uva. t labia   froa   tita 

»or»a«   Produrli»   Laboratory,    tt   ta   anttttad "Loca tin* Umbar   Dofacta  by 

Ultraaen-r-a,*  «nd   --   4»a<jFMtad  «•   n.s.D.A.   For««»  Sarvica  lia a a* re h 

H,     «netttar u.ü    proa-n»«  ir  th» »MM rivi«  ta a«  Berth Carol im 

Stata Univarait»,   »near In* ararti©« of A.C.   Hall in «ni A.J.   Sarr,   of 

tao Sea«* I  of »oraat   Saarntrcaa.  Hw>  »fforta of  thaaa atn,   accord in« 

to fr.   aVDonaid,   hava  eaan on •    proto-typa Mchin«,  on Had a  coaput an sad 

itasaor aawar,   that  d«*>en«tr«t** coabitar control   of ripping «Ml croaa- 

©wtting «¡»rationa  for MD«M ?t«ld ef fumitaro diaonatten •teck fro« 

roiafts,  éry hardwood  »oar««.   8»facU   in »earda aro annuali; a»Head with 

liffcl-rofiacti*« P«IM.  Ito eoarda ara than aeannod with a  liffat- 

•MMtti«« miMf  that  ..n...  tfca patnt aorta.   Local tona of tttoaa aarka 

-ro tto« fad te • roai-tta* coartar,  «nieh ootia)iiaa pUcaaiont of 

eloar dt ••«•»•»-at «oh   pìmemt  for  raaiovai   fro« oooh board. 



C. ()liv«r *trhin«ry Company¿ Grand Rugida^ Michigan 

14.  Sine« inception of the id»a in the minds of careful reBearcerp 

that »or*-»cononucal reduction of hardwood lumber in furniture factories 

must necessarily include »orne kind of defect marking, plus separation of 

the marking operation from that of actual cutting off, Oliver Machinery 

Company  ha« been working in this direction. Having had long previous 

experience in manufacture of competent cutoff sawn, the "basic-machine 

portion" of progress MAS (to them) no problem. Me exprese here our 

grateful appreciation for help and information given us by Mr. Ralph 

3. Baldwin, Preaident of Oliver. 

1% Primarily, thin company too* one of their 94-DH hydraulic-stroke cut- 

off aawa, and developed it into a unit which employs an electric eye to 

register pre-applied chalk marks with the plane of the saw blade, so the 

beard will be cut preciasly on a chalk mark at each saw stroke. This 

•achine ia referrred to as their Mo. 494. It does not deliver prescribed 

lengtns, aa is done at either manually-operated machines or computerized 

aawa, but is called an automatic defecting saw; a true name for it. It 

does incorporate the basic concept of manual marking and automatic cutting, 

separately performed. Pieces coming from it are not of standard piece- 

part length, but are known to be clear, unless so-called one-side cutting 

is being performed. Even then, one side is known to be clear. 

16. Therefore, man who perform a secondary cutting operation on pieces 

coming from this unit need pay no attention to defects, and are relieved 

of a major share of the mental labor involved in cutting lumber in its 

original form. Whenever it appeared expedient in any given plant, drag 

sorting could ba performed on the length mix coming from this machine, 

or on th« major part of that mix, allowing it to be automatically sorted 

into lota whieh could ba uaad for obtaining standard piece-part lengths, 

as a mamma of further lightening the task of the sawyer who cuts to 

actual length. 



-    8 
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17. A special  Oliver chalk  is employed for marking defects for this 

cutoff saw. There is a sensing unit,   which consists of an ultra-violet 

light,   employed to activate the chalk.  When activated,   the chalk mark 

reflects light,   which  is picked up by the electric eye mentioned above. 

The resulting signal  tells the machine control to stop the belt conveyor 

which carries the board,  and to begin the stroke cycle.   When this cycle 

is completed,   the belt conveyor is again started.  The nert  signal,  at the 

following chalk mark,   starts this procedure all over again.  Because, this 

machine does employ the concept of marking boards for cutting ol f, 

as a separate operation, and then for cutting them off automat i ¿ally, aa 

the marked lumber is fed,  it  can be seen,  by hindsip c,   that it was an 

initial approach toward a computerised unit. 

18. At present,  we believe that Oliver Machinery Company  is the only 

U.S. machine builder that has at least one computerized rough cutoff saw 

in operation. The basic cutoff saw in this case is also one of their 

94-DH units, modified to make it suitable for this work.  This computerised 

machine also carries each board length-wise to the cut toff-saw station 

on a conveyor belt.   Momentum   is built up in some measure as the board is 

carried along, but there is a potentiometer which permits compensation 

to be made (within very close limits) for any slippage of a board on the 

belt as a mark approaches the "out" position. This saw,  with its 

auxiliaries, the firm has chosen to oall their no. 694. 

Major units contained in_s£Stea 

19. Four major units in the Mo. 694 system should be differentiated 

(Fig.3). Pirst, there is a teletype.  Secondly, there is a marking unit; 

thirdly, the computer, and fourthly,  the cutoff saw itself. The teletype 

is employed for feeding all necessary instructions and information to the 

computer that are not sent to it from the marking unit. The marking unit 

is directly manned by an operator, who sends exact positions of all marks 

to the ooaputer, using a pushbutton for the purpose. The computer, 

receiving all that is sent to it, uses it in carrying out all necessary 

instruction«.  In addition,  It send« a signal to the stroke meohaniss of 

the outoff saw, eaoh time the board is properly positioned for outtin«. 



Ill 

D.     Op»r<»t>r>r,   •<»  I'f'd«   "f   «*>•   «tornati.    nvst«m 

.'(>.     At   t,h-  Finnin, of  .,   n.n,   b.fnr* «nj a». k i n«  >• ion»    aitli«* 

UM»   Production   HXM*»,-   <>r   cH»ar*t0r   moa   th«.   t*l«t.vp*   t..   fmmé  v«riou* 

pi«r#p«rt   l-nrth«   , ••Vr«*«.«|   , „   f„•,,    )nrK„„   ,n4   {rneUon,   nf   lwh#|. 

to   th*   .-«put«!-.   AM   *tnv   as   ton   dirr«r*nt    l*n«th«   n»   i.«   f#d   to   th* 

^oaputar  for   »twiUn.«w   hmnélin«.     ..nl,4.rin|   thiit   .,«  »  Mnu»il»- 

op«nt#4  MM,   ..|«»P,.-4  -ith  aultM'-l.  »top.,   th,   t>«.t   rutoff  M„y„ 

c.nttot   «dvant«*«..u«Jv   hand i*   ûv*r   fiv*   dSff,r*nt    Un|fth.,    ,t   ,•   «Mn 

that   t«r «w.|*«   ih.   „^..r.   Thar«   ,„  .  4„.x4m4   ÍM-b«r,.MVinf ^„BIM. 

»har«  a« m,x,   «.   i.„   .««ft*« c»« b*  tonali«*  .,»   0flc,»t   lf é#.,r#€, 

ih«  «rr«.tl»-   ,nrr«««*4  a«l«rt.«,ty  «¿»«at«*»   r«««lto   ,„  , êmriêmêl, 

•toi lar  Mat*   factor,   tt**r#rora,   •  ,rra«tar   ,,.i«. 

?».     Ht.  «art.!.« »„,,   «WIM  *   »lor taon to I   b«lt   en**«,,,».   % ,|lo 

««••   th* r„ioff  .,«,t,   ffc*   taf  mrtmm, 9t   xhm   tw fi<wwif#ps -r#   ||g|l|| 

it.   th»  —- *«rta*«t«l   rlw,   .M   th*  tie «o«v«,or> *ra «la«  ,»  Ul«r*l 

• II0HMM.   ,*  ih« ^r*,** „„»i «^ «,lnr#r „„*,„« fcwi,  l«P4Tia>.«t««. 

«**   ••    a    ti«*,    t«    Ih*    cv«**r    f«*4   toit.    Itiw«    tit«   «art ta«   wit   Mi   «H«. 

«ff-«*\. ita it  «««a  «»«•«*  »w*ii««t*i*  ,»r  íIB«Ií   f««« #f  fltt#f. 

•»«.t   40  Uaaal   fa«*   aw  *««««t  f«r   IM(ti|(,llw  #f »#ffci   «^ 

Ttaaa.   i«««a»««rt««  ta»t   ••*•   i*.f«»t  IN»,«, .Ui   to ,»r*»w*»«i» ««««tot 

•»•?*>• i«at*  ¿l> r.«t   t»   r««%lfty   r#r  IM,  ^t»r^^##   ^.^ „, ||(|-a|   f##| 

la  all.    M   t.  pa»«,«».,   »»,   »t   lh.  j^,   ,rtll#jr ilfflwillt   ^ ^ 

a. «•«»•tot«*,,  „ tmm4 ^^ %mmm*mrmmlp l# 4fc. «M«,^ ^n, «¿e ^ 

p# •-.«*#*«««»*»   a**»l*  «, «*#. .UMat   f*«i»   -««Mil,«. ,», 

9*uwtt «a  *f   ttw !"• r l* 

«.     tfc. «wttKii «it   t,  rttt«* v,tR a ^|N •**»*» t«» «ata,   i «a 1*4 

a,   ,*.  ,.f»toa* •*••  «,   »r. *,.,„ ^«w,   „  ¥>^ fcj  |M ^^ 

* »««r«,   r«t  ^it«  tk.  a»*«^ ,,^,,Wi   ,^^,   f,r«vi    M(tt   ,u  l<wâll 

.««  •a»to*t.  th..   Ät«.   a««  **««*.   »fc#  m%.   ^;tta|   ^   ;%st|   ^^^ 

r»i.   «it«»*  fw,.«,.   u.  at«»   »** smm«,mr  ^H,    ,..rtlB  ^  %m ^^   im 

•*•*  tk.«   .t «««.  *.,   fc«^, »^t   ffm |ta  Mifi0 mm    m%  %^ tmf%lmm% 

4»f. fk.a a,».r,Ui ,„lM ,f ,«.,.,., t. %fc# ..„ ^,Mf lw^B,|#.t f-r 

*#t* th* «««.a* *„,, ##-| |fc. ftmtmim^t 4i| ^^^ äM i|^ ^ p#e#ri#4! 

a»   •r«.-,fir   «,.t#fc, „   Ttvm   ihim   $mrv   |iMfl% 



: s<       ;n    ,i,.„   ¡v«,ri >.'->,; *r    •!•'•',    *h«   «"«^   "*»f * ' '^'    h:t'   ' "*"     »«t-v*«"* 

(,.-     ¡U    r#f*r«'-*    *!    ' onv»»- i»»v   >    ruth"»    * h"*<"    f "»     »<»        *    »r»**'!    *« 

,H.ir»f».    •<•   •»»'»'•   «*»"»   •<-'l..«4i,   p.*f»4   <"-•   »   tu» Mi.    ?ti»   f¡'      •-=.rl--.r<*t»« 

«   *M*r*<rm   «¡ut«,   îhi«   ai'-4«    . •   ^.«m»4   t.»   »H»    ,,.«r»t>r   » . .*«*#   ^'¡#«BU> 

I*»,»,    or.    «t^rh    it     i«   *<>Mr.t*4.     ?h«   ail*«   -*rf;M    *    »-.»•,,«.«,,,    •    H.¡B    «fur* 

„r   ,|*clrii     ItffM    ••    i<M-.«to«l.    *   «fron   «l-t    •»   l'f"»'W   i ••   »*•   *><»*•'.««, 

thrown»«   whi^h  »   nmrrtm   , « «•   r»f   itgM   «•   throw*   ,.r.'-«^   tuo  ^n.'»   ourf*. •. 

M.      An   th«  «lié»   s«  o«vo4   «il*>n#  1«»   lumtr«,    I »n#i h». #•,   %b\»   > < «•    »f    . i«*t 

•ovo o  »vth   it,   until   tho   (>t.#r»tor  brunt»   i«   < «'•   ***   r»is«   ohor»   «   o*»r% 

«<»ii4   He   ploro*,    if   • rti**l   0»HMn#  ooro   M» » «#   4"««,    !>.'    t*#   ¡ • «»   •>'    ¿i«M 

costituto«   tho   o«"*oHo4   ••!«••.   •»•«   M   ****   fr«.*|f*<    th#   »l'**   *"   *»»r*»4 

Mffctmr.   potilia«,   ho  prooooo   «  puafcfettlon.   **»•   »*•«•   »•»*   i«n*r*»»•»••   iwtton 

of   tho  «rk   mt«  IM   '-<NHHtt*r,   «h«ro   ••»•  4»ot»iK«   fro»   tho   »or^  ^n«t    t» 

mutant i j  roc«*réo4. 

«?*».    Iti»  oporator oí  tM *»rtt«nf ***>* «**» mtmri  »*th  th- wrkific «»» *•  ** 

•tthor  tfco  iMliiw or  trwtltn« one of • N*ri.  ****•.   f*r  >««» *»»*»«*    *» 

iW#lv«é,   IKW  »hot*   to «#   ti»» PM**«** #f  I»» •****  ff» *"* »«**  «*' 

•  txmré   te tu*  othor.   H* •»*• «*• h«**« «•"»• |»r«e»«<m« rtftit   %•   lof 

tho *•*»   »• Mm«« o*tlo  Imwotin« ¡«ft  te ri*fct.  Homvor,  ho  to  •»* 

tiatto« to ifcso »roeto» »rwwhr«, •*** «•* »or*  t* »• •«•• «•i««!«"«« 

ro^wtr».   1*W<MM,  for  tuttiMi,  th** ho M» «lr««4r ma» »m o*ê- 

%r%mim mj*t  mi* mm m\m me» • p*»r of •«%•  *«»  n*»r« ro^»oi   »r   tho 

firot ê»f»*%. 

H.    ftoi,  pwpHtn« tita  »H*i «Itnf,  «i^ewi IM    **»o«t«i«éoéljf  §mm pò-»* 

tho «M«ni iofoct,  o«i< pr«-oo«o »o •»**  **• ***ri «M.   ïf  i» mmmmm 

eloar  m hi« «toi ttol  h» *»• •»••^ ••'•«» *••   ?«  *** M" #,^l3f  p•t,ír,, 

IM »Itéo «ni «M« «tftet  rw.   ?,   thon ro»or»o  it  *#»»« «•> »»»• ori#t««i 

oiroc-ttor, »f  tro»oh   poo» <»»#r  i»r*ci ft«.   »,   •*»«»> •»• **• •1P«^J'  «•!*•«k 

«ni >r««^i otth «WHtu« »»•• b«l«»eo of  *h» 6e«r«.  tho ea^itor »HI 

cmymmx*.   U  thoro  to €©«**   *" »>»» •*«».   h«^wor,  «r »f M ««««M« 

^ft«,«,^ .«r.  ti*t   no h»o Mi« • «W^tmr orror,   »fc« «j(»»o«  iMMf«*(N 

mm ".roo. pi.J*«tto«,-  ho  •to*lr o.prooo..  tul« out!«.,  oui «Utrt«  «tf 

i«u on  tho 
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?7.  To inaura perfect clarity, let us assume that four defects must 

be removed from a given board. The operator will need to make ten 

"•arks" acroBB this board. Two of these are end-trimming marks. The remaining 

eight, or four pairs of marke, are needed for the four defects. He need 

not take the slightest thought as to where, between defects, specific 

piece-part lengths will be taken. He need not even know what the piece- 

part lengths are. Thus, his mental labor and consequent brain fetigue 

are practically «ero. The computer takes care of this pp.rt of the operation 

completely. 

28.   Boards may be marked while lying flat on the conveyor, if the 

operator is checking and marking for defects on one side only. But they may 

also be marked while in a manually-tilted position. In this case, the 

operator places a board on edge against narrow supports on the back 

• inde of the marking conveyor. This way, he can see all defects on both 

•idee of a board, by using a mirror on the marking slide. 

Advantages of seeing both sides 

29. Now and then, knote or other defects show on one side of thb board 

only. By using the "on-edgeM method just described, a light line will be 

projected on each side of the board. Also, knots often slant as they 

pass through board thickness, generally slanting in a direction that 

agrees with board length, rather than in cross-wise fashion. On such 

defects, this method of marking insures that such knots will be removed 

in their entirety. After such on-edge marking, the board is laid flat 

on the conveyor again, before it is sent to the cutoff saw. 

30. What we have previously called the "marking gate," which engages 

the leading end of the board and establishes a zero point while marking 

ia in process, is also called the "Oo gate," for the following reason! 

After the board is fully marked, the operator presses a "Oo" push- 

button. This causes the gate to pivot upward and away from the board end. 

This motion is powered by an air cylinder. The conveyor aleo starts, and 

the just-narked board is carried beneath the Go gate. At this point, the 

computer "loses" the board until its forward end touches another gate, 
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called the  "cut  pite".   As  the board  end  touches   this  second pritr>, 

a  limit   switch  is activated  which  telle  the  computer  that   the  zero 

end of  the  board  is  now   }0  inches  from the  paw  line,   and   is advancing 

at  a known  rate  of  speed. 

31. Behind the  second gate  is a feed roll,   which automatically drops 

oni-o the board,   to assure constancy of feed rate,   and to minimize 

sl'ppage against the belt.  A second and similar feed roll drops onto the 

board just before th<? saw line.  A third roll,   located beyond the saw line, 

aids in    feeding the stock away,  after it has been cut. 

Three pushbuttons plus one acknowledge_light_ 

32. We have mentioned three different pushbuttons used by the operator 

of the marking unit.  First,   the marking button,   which he presses to 

send the location of each mark to the computer as it is made.  Secondly, 

the erase button,  employed to erase all marks made when an error is 

discovered,  so that marking can begin over again.  Thirdly,  the Go button 

he uses for lifting the Go gate, and starting the conveyor to carry 

the marked board beneath the gate.  These three pushbuttons,  plus an 

"acknowledge light",  are arranged in convenient,  approximately-square 

formation on the operator's side of the marking slide. 

33. There is,  then,  a pushbutton at each of three corners of the square, 

and the acknowledge light  is at the fourth corner. To use the company's 

precise language!  "An acknowledge light on the marking slide is the 

computer's constant conversation with the operator. Whenever an input 

(mark,  erase,  go or zero)  is received by the computer, an acknowledge 

flash    is given." Thus,  so long as the operator is receiving acknowledge 

flashes concurrent with what he is feeding to the computei,    he can 

proceed with continued assurance. 

34. "Tine out" is taken at this point to observe a fact well  known to 

all experienced cutoff sawyers.  It is thist  On any cutoff job where it 

is necessary to obtain a number of different lengths in specific quantities 

from a given cutting bill,  the most difficult part of the job is obtaining 

a sufficient proportion of the longest parts billed. In many smaller plants, 
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where multiple stops are  not used,  (but manual   cutting ìB)  the order of 

procedure (even though   it   involves handling lumber more than once) 

is  to find the longest  pieces shown on the cutting bill,   and cut them 

first.   Then,  the cutter drops down to the next   longest  pieces, and 

cuts them,  and so on down until he has only the   shortest pieces left 

to cut.   Thir practice  is   largely limited to smaller millwork factories, 

where  lumber is always  ripped before cutting to  length. 

Bias  incorporated in the system 

35» Such practice cannot be recommended, by any meane,  for large 

furniture factories, but  cognizance must still  be  taken of the problem posed 

by the fact that longer pieces are much more difficult to obtain in the 

majority of instances.  To properly over-ride this  problem,  the Oliver 

system has introduced what  is called a bias, which allows the computer 

not only to be"influencedy but to be "prejudiced  in any specific degree", 

in the direction of taking a larger proportion of  longer pieces out of 

lumber being processed,   and doing this at smallest  cost,   in the form of 

somewhat greater waste. 

36. Now the "bias",  as  incorporated in this system,  simply means that 

the operator is willing to accept, in waste,  in any length of good wood, 

up to the amount of the bias for which the computer is programmed,  in 

order to obtain a greater proportion of longer (never shorter) pieoee. 

We quote verbatim, from a high official of the Oliver company« 

37. "The bias may be set up to any length in units of l/l6 of an inoh. 

If the bias is zero, the computer will automatically select the "combination 

of lengths" from the bill  of materials whioh uses the greatest amount of 

good wood in each seotion.   If the bias is anything greater than zero, 

the computer will search,   starting with longest  lengths first, for the 

combination of lengths whioh will fit, with less waste than the amount 

of the bias. If there is no combination with less waste than the bias, 

it will then select the combination with the least waste. 
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38.   He then explains how the bias may be changed, at the will ot 

tht jne in oharge of the operation, thus: "The bias may be changed, 

by punching the letter "B" on the teletype, whereupon the teletype will 

type out "BIAS NOW" 1 in. (for example). You then type in the desired 

bias! 2 in. (for example). The entire change takes perhaps ten seconds. 

Employment of a bias does not result in a major length loss, as might 

at first appear normal. The computer will usually find a combination 

of lengths where the waste is significantly less than the bias." 

Obtaining printed record when *«,|fi£*h.le. 

Ì9.   At any time after, or during, the course of a run, a printed 

reoord of the present status of the present bill of material may be 

obtained. To get a print-out of the status, turn the teletype power to 

"line", and press the "L" key. A table is then produced by the computer, 

giving lengths required, quantity required, number made, and number yet to 

make. This table provides one with proper arithmetical clues as to 

whether or not the bias should be changed to a higher or a lower status, 

to bring the run to a finish with a proper proportion of longer pieces. 

Correct practice in this respect militates toward faster turnovers on cut-to- 

length stock than could otherwise be accomplished. 

40.   Regarding accuracy, distensions considered by the computer are in 

increment« of l/l6 of an inoh. On this basis, the accuracy of cut, per 

pieo«, i» plus or minus l/8 of an inch. This is necessarily allowed, 

beoause there is some slight slippage of the board on the belt; of the 

board against the power feed rolls, and of ths belt on the oonveyor 

pulleys. This is without doubt considerably less variation than is 

normally obtained in manual outoff operations. The company observes that 

this obtainable accuracy of plus or minus l/8 of an inch, whsn compared 

to the average length of cut pieces (about 24 inohes) permits an allowance 

of about l/2 inch of e*o«as length (for later double-end trimming) on eaoh 

cut pieo«, instead of the present industry practice of programing an 

additional 1 inch. This, by itself, is the equivalent of a 2* saving of 

lumber. 
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41. All computer and cutoff-saw systems in the Oliver layout are set 

up in l/16-inch increme¡,ts. That is, the marking slid« marks, the cutting 

conveyor positions, the saw kerf is calculated, the bias IB entered, *nd 

the cut lengths of stock required can be entered, in l/l6-inch unit«. 

Calculation of saw kerf is interesting from the standpoint that nome 

species of heavy hardwood lumber pinch up much more "violently" on m   »aw 

blade during procesa of the cut than others. The company can set the 

saw kerf value, in the computer, at any width in increments of L/lMnch. 

The l/8-inch and i/lb-ivch  values are those used in nearly all case«, 

but it is good to know they can go to l/4" or more should pinching troubl 

arise. 

How saw kerf width is adjust«d_ 

42. The saw-kerf width value can be changed in the computer in a »anni 

identical to that used for changing the bias, except that the letter "IT* 

UBed instead of the letter "B". Time for the computer change is about 

10 seconds. The kerf waste is considered as scrap, and is mathematically 

taken into account on each board, regardless of the number of cut« invol* 

In connection with kerf consideration, it may be notad that stroke of th« 

cutoff saw blade is variable in length, and alao variable in speed, both 

of which are under control of the operator. At the line of cut, th« board 

liea on a flat metal anvil, containing a narrow alot, through which slot 

saw teeth travel. This slot also forms part of th« dust-collection ayatea 

and aids in avoiding undue splintering. 

4?.   The entire tenor of this discussion on th« 694 computen»ed aaw 

system, of course, is in lin« with th« fact that its major attraction ia 

increased yield from high-cost lumber, «specially in plants wh«r* a lare« 

vol um« of lumbar ia cut. Efficiency of manual operator«, without qu«attot 

varies greatly from on« plant to another. Therefor«, on« cannot «ay juat 

what aavinga can b« mad« in specific plants. Savings will at gr«at«r «#h«i 

the compuerieed system replaças inefficient operatore than wn«m cutoff i 

rank highly in lumber-saving skill. It has been «aid, hewnver, that t**ti 

indicate it is entirely reasonable to expect a «avinga of about M£ of II 

currently wasted goo^ lumbar. This is usually anywh«r« from 4 te IIa* of ! 

lumbar as a whole. 



Ill, JWILtyWIfTS j£ 

45, Ti.rninn   our   itt»rit mi^   to   ri $-•••«,    i *    > «   «"W   *M> .»»    -* -.t 

oth«r«  'ir*   wortnnir   »t   *h»   |TIU'H»M.IM   of   «44   >•#     «^i    '-»   »• t   * • i «*» 

nyntwmr    to   «hut   Hm»   »ir««*4>    *"•''   ••"''• *»rl ' "*"*•   •" * * '   ,ff   •»•«*,    i»f<> 

btf.MU««   cutoff   a*»*   *ná   ri(»»*»   h«v»   » i »•% * «   ?>«••    ••«      r -i      *•*•   «*> » * »       •    r.-mgt' 

alita   of   fumi tur«   f*r t in««i   *!•<••   in  «ii,«i<>r»   4 .%»-*»   *«.•*   •^•!   lor» 

of  woodwork 1n§ ««tabi iat*a«nt».   Hfla»«v«r,   («-•«»! 1 •>#   -.-»f   *•••.«   «-,(>>«'»**• - *»« 

b«   r«Hort«4  on «HMput an«»a  rip«»»«  «t   ***•   •>«•,   «tn»r   !•«<•   t*»#  i»<-» 

that   tmch  «fforti»  *r* 4aftn*t«l«   ~in4«r   #*j.   *»   *.»i,   th»r«rur»,     »«fin« 

ronmd*nti on of  rip«*»«   to «ft»t   i« t^m»fi»   i»port«rt   < *w» r« in# **»• n » *»•# 

mm   no«   rmv«. 

Straight-i in«  rtf»-j-*» 

44. •% n««««»»rtijr  U«t* rip»»» c»»»i«»r»tt»*,   r»r«t,   t« CM<WU«I' 

ripMM,   an«  than o»»«nr»,   tlwit  tw> pr«*« 11 w.  rt»«*» a*««!« »• «»*»•»•• 

fer «ny pl«nt (»*»r» • eon»tê»r»»!» mmtmmX »f a»t»rt*i   «» ri»»«*    •n*k«r 

th»n » atr»tfttt-ltn« r»p»»»,  H» f»»*M»»*>Ul  f*»lur»  th»i «*»»« ••-'.  iir- 

of atratflit-lina   r p»»»» p«ttikU   i« t**t »oar»)« »r« r-.rri»*   %» *«MI 

through th« eut  whil» raattn* «ta***»*»» atrwtg*t-r*a*t«4r  '*«« 

o»»ins,  »hiefc sr»  IR tur* Buf^or*»« «1  tfca •»»*  »»Iti,   *»ji»l4li«tf 

untorptwiint »*  *• r«»»»fc*«   *«* t-romé». 

4«>. to tni« f»»* eh»»n er ofcatn»,   lurttor  t« «»mljr  i»»»4 by  * ••ri«« 

of •prm|r-lo»â«4 eraaaur« roll« •••»* !*• *»»*<• *«  tt P»M«  tur«***. 

»nj bttti««r« ef tfcia g»»»r»l  ijrf« <*f «*M*.   **• t*»r» «• • 

il «tff»r»«ea «»*r<iti«*>-«t»*,  *•*•»•* atuflo-rUam «Ml #••#*!»-«i«i* 

•»INI,   line» »p*6» «nllikli  f©r*i«a e»*»t»ari«* NU,   or .H»«r MI 

a#*tit»t  tfc» »tk»r,   »• ftiaelj  I«**   •«*• **»« è***«* *' *  t»»t«*ì   «t«#l«.-~ 

ch»in 'itr»i|(t»t-Un« rtfMM« {mm P>tftUHi 4), 

4*. Th« »••• of «hi« ri 

*U »tbrwtiot» of th« »aiNfet 

•rftcl««t t» er«wttt*4( 

utterly t»fXNi«iel« for 

t» o»«t t« • atncl« fi 

»feloto m turn avMMrt th» 

t«  #f  kMV|   e»at    iWi,   tMt  »HI   •»»•§* 

|«r%a «a  a  «ftoi •>.    it   i«  ptrtieviarl* 

f«»   th«  • iiajU  fa»i e»»!«,   It   i» 

lt«*ir   t» #«t  m*  »f  »UpajMM«,   •»»»•   •< 

mm a»o« fila*,  flit« «•••    ««MMta  t** *  •»»« 

»n.  fit» »-»»jra, »• »• •#««»* »f tl 
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nr»  often   referred   to un "trankw".   Th.»  tracks are  mount«d on  the 

marni ned   top  of   the  ban*.  Th»  method  of mounting completely  eliminates 

any  possibility   of   the  trucK« getting out  of   line   by   so much an  a 

h»ir¡   no  ahifting can  possibly  take   place. 

Urge area track veeR 

47.      Once mounted,   the truck« prwsant  two large-area male vees, 

turn«4 upward  to provide a runwa„y   for the feed chain.  Though we  have used 

«  plural   ter«  in  referring to th«   truck», both   *re  in fact cast   together 

in * single piece,   fro* careful ly-iil loyed »«tal.   Each of the two male vees 

present« *   large *r«a for contact   with the und*r side of the feed chain, 

targe block-type connector« fo¡   th«  two track« »re cast  integrally with them. 

4£.        The  treck voee «re «achinad   in precis«? parallelem. After machining, 

and «tounttng,   the only possible way  for one of then to move would be for 

both to •ove  together. This »hey cannot do,  because they are installed on 

the baa«,  using a groove pre-mach i ned in the base.  Thus,  to all   intents, 

and purpose« they are one with th« bass, and so rigid that deflection, 

even under heavy  strain,  is impossible. This is the worthy "foundation" 

for the feed chain proper. The track VSSB are carefully hardened,  and 

thus provide far greater wearing life.  Wien they  finally do wear to a 

point where  it   is wise to replace  them,  replacement  is a simple  job. 

The nal« vees are a sufficient distance apart to support the two edges 

of the ohain blocks (which blocks  for« the "links"  in the single feed 

chain)  thus giving boards rook-like support as they pass through  the 

ripsaw. 

V*.      Th«  lU-cksH«« nacstaary    n s  well-designsd single feed chain; are 

«. ¿i   wider  t*u»n une sight normal ly   suppose;   in fact,  their width  is 

au h grsstsr thi-n their length.  Tr*» under sides of these chain blocks 

are milled with  two female vees aiong their length,  near their edges,  to 

rest and run upon ths two male vsss of the tracks.  Qreat care is employed 

to sake  these female veas so thsy  fit perfectly on the sale vees of the 

track .   Like ths male v*ss,  ths fanale vees in ths feed-chain blocks 

provide large arsa,  to aatoh thorn« on the tracks. 
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Chain blocks_incorporate_integral bushings_ 

50. The chain blocks are cast with luga at the forward and rear- 

ward ends of their length, which serve as  integral bushings.  These 

lugs  project downward at an angle.  Their location is held inside of 

(that   is,   between)   the femáis vees,   so they do not  interfere with any 

other necessary function of the chain.  These lugs are machined,  and 

drilled axially through lug length,   to receive connecting pins    when 

assembling into full-chain length. 

51. There are three of these lugs to each chain block.  One widthwise 

edge of each block has only one lug;   the opposite edge has two.  The 

single lug on the one edge, however,   is twice the width of each of the 

two luge on the other,   so they present the same amount of wearing 

surface to the chain pins. The Bingle and longer lug on one chain 

block elides between the two lugs on the end of its neighboring block 

so as to provide Bimple and easy connection. Pull care is naturally 

taken to insure that width, length, and rectangular!ty of each   block 

íB precisely what is should be, to make up a perfect chain. 

52. In doing everything possible to make certain the machine's 

maintenance will be economical and trouble-free, the pins employed for 

connecting the blocks of the feed chain arc subjected to heat treatment 

which makes them a specific amount softer than the integral bushings 

of the blocks into which they are plaoed.  Some wear will occur on pins, 

and in the internal surfaces of the integral bushings, after many 

years of use, even when lubrication is all it should be. By making 

the pins somewhat softer than the integral bushings into which they 

fit,  however, wear is "invited" to take place somewhat more rapidly 

on the pins than in the harder bushings. When a chain must be overhauled, 

therefore, after many years of use,  the problem is usually that of 

installing a new set of pins, rather than replacing the far-more 

expensive blocks. 
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Lubrication of the  feed chain 

53. How ìB the feed chain lubricated ?  Its lubrication is 

completely removed from that of other parte of the machine.  Oil muet 

be applied in such manner and euch quantity that  lubrication will 

never be either underdone or overdori*.   Lubrication of the chain involve« 

applying a suitable oil in proper quantity, continuously,  to (l) 

the surfaces of the V-ways, and (2)  to the pin bushings which connect 

the chain blocks.  To this end,  an automatic force-feed lubricator is used, 

which incorporates an oil-holding tank or reservoir,   located under the 

saw table near the operator, where  it  is convenient for hiœ  to service. 

54. To describe the lubricator itself in detail would require too 

many words. We simply say it is designed and built to automatically 

pump oil  in small,  sensitive amounts,   into a number of small-diameter 

tubes.  These tubes are bent, positioned,  and supported in such manner as 

to carry oil (in the specific amount  in which each tube itself is supplied 

by the automatic lubricator) to various points,  as predetermined by 

designers of the ripsaw. 

55. The lubricator has no independent action. When the machine is 

started, the lubricator is driven by it, and when the machine stops, 

it also stops.  Oil is applied in suitable amount to the femal V-ways 

of the chain blocks, as the chain returns underneath the machine table. 

As the chain blocks ascend at the infeed end of the track, this oil  is 

automatically destributed along the track vees and along the female vees in 

the blocks, by wiping action. Other tubes coming from the lubricator 

apply a consistent amount of oil to points from which it finds imi way 

to the connecting pins, and to the inner surfaces of integral bushings 

in whioh those pins are held. 

56. What takes place if the automatic lubricator is overlooked in rush 

time, and additional oil is not added to its reservoir ? That would be 

disastrous to the highly-important feed chain if it happened, but  it 

cannot happen, because the lubricator tank has been fitted with an internal 

float,  held on a lever designed for the purpose. As the oil supply in the 
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«•art« f«»r «ttrtinAlly liiuilinf th« trvmmrm, mné, lh«r»for*, th« •»« 

fel»««i ««»»r«t« «•*!»• for ««Muattnjr th« ^rti»urt ron» ¥»rt»-»llyi 

ti»  t»r*k« b»  »• IM   of   w*st«*h  th# «piñal«  **»*   b«  broMfht   to   •   ,-fuir*   «to? 

at   •••--«,lMiof in«  tt««j      th#  ••«   101 nt tue   mmé   «i4»-4rti#i mt  4«v • <:# «hscfc 

*tlOM   MI bt»««»   lo   b»    i«it»t«4  »«4   • »•:•-•>••••«  on  th«   run,    • *«'.   »othtnf 

•or«   »*•*  0«r«  Mitttor   run  *• •«••   of   th«««   f»«tur#«,   «»»«   lo   «^o» 

H»< *«*!«*«,   ta*t   »il    »f   tao» «r»   t«|»or1»r»t. 

fcO, Attention «m«t   b«  ft*»«  te éewto ! »-«fté  cwtoff  ««•«,   wfctrh *r# 

«•«••••riti »••«  for  é*w*l«~«n«. trtaBiq«  of  »i«r« p»rt«,   ori|rtn«U;  trttn 

«ut   of   S»»fe«r «t  cutoff   wftwa   ir   rottfit  «iti«   of   fur-mUr*   H«*«  »M  at«il»r 

*«t«»li««ft#nta.  ffc«  etti of   rtw* !*••• •«<**• i#»  »r# <*••«:   i«   Ih«!   «*   1» 

t«p«««i»lc lo e»t   ploro«   tmljr  «fwir«  »t   < f.«   rawfk entoff   «•«,   «t«fl> 

•*««•«»••  th«r» or« »o  »•••Ut«li  »tr«t**>t   •**»•  to «h» e »i  »ft«   »<J«  "*r M«t*tft 

•  «#>*r« r«L«t ì«n«l»»p. 

M. fi»»,   «nt-t»-!•»*#***  «la-i   t«  th»  rot*ftt uli   i»  proM*«' »ith «* 

ovort*«jfttv »l.ii«*n<-*      m  »**t  pi««««   thte   N»»   &*•*  •«  •*4»tto«Mi¿   ine*). 

»»•e«  f»rt«  t»fc«f.   fra»   tfci» fiit-tp-¡••»«•ti»   i»•»*•» *r» «*t*s»»é  *t  th« 

«traiflUt-ltft« r«••••,   »ft»r **%eh  tfc«sr  •«*•*  *r* »c:U*Hi   «tr»iltit. 

T»M»«.   tu»,  e«f,  «MI   t«*o*   I«  » emhìm-mnà   .--utoff  ••*,   «1»>M*4  »»»» «*«H>tt» 

fwtUv  »I»*««.   »MM   th*  •«*•  e*»»  »>*   tr »•»*•"   «twf*  «it»   Ih«  «trmtfftt 

,,   «a«  to  ti»   »ot   roditi ro«   lonrth,   •«   «roo4. 

fri. BMI»lo-o«« cwtoff  HW <««o4  f«r  •«**»'   *«*»l»-«*«'   trtawin*- *t»t*   -f» 

l*r««  «wl •o4it*-«i*«4 pi**-»  »« *»• «»i*»•*  **«l»#.  h**»  •   ¡w «upper«'»« 

b*»«.     U«ft» »f  tki»  b*»»  *» •*«• «MMMKnu >>t»  in» #r»*»««t   i««#t* 

•f HUrut  te ••  trtMoi «r Htawt«  «or**«.  Upe* »»'•  »*••,  t»*> roti*»»- 

t^p« «mit« »r« «Huit««.   OU» «f  »*o»   »•   Unii   «MÜJ   *t   th«   ' igr-%%*mê 

•«i »f IM »*•«,  «Ml %fc» «t»«r »* tr«»«ro»ou *»OJH »•»• »»•»•.   »» >w*' 

iMlfimt« tljMtokUUi  «itfck» t»«   !•*#**  #r«v* «f  *h« »*rt»c»il«r *>**•',•, 
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Right  hand    column  in fixed position 

63. In describing a typical machine manufactured by a  large firm 

in the  United States,   the righthand column ìB the one that  remains  in 

fixed position on the base at all times,   while the iefthand one is 

traversible,   and can be adjusted along the base with such final sensitivity 

as to cut  piece parts within a fraction of l/64 of an inch of desired 

length.   Traversal   for changing length as necessary is by meanB of a very 

heavy horizontal milled screw in the base of the machine,   running the full 

length of that base,  and located about midway between the two ways on 

which the traversible,   Iefthand unit slides.  Use of the terms Iefthand 

and righthand refers to the way these column-type units are seen from the 

infeed side of the double-end cutoff sav. 

64. Each column incorporates its own feed chain a.d its individual 

pressure (or hold-down) beam. The two feed chains,  which run together in 

perfect parallelism and time,  carry feed dogs in nearly all    oases. Piece 

parts  laid with one of their edges against a pair of these dogs on the 

chains  (and also gaged from one end)  are,  therefore,  cut perfectly square on 

both ends, and to net  length. The chains are driven by an electric 

motor on the outfeed side of the cutoff saw, which motor drives through 

a suitable horizontal drive shaft,  that extends the full  length of the 

:hine  in each instance. 

6*j. Tt should be mentioned that double-end tenoners,  as made in the 

United States and elsewhere,  have much the same appearance and design as 

double-end cutoff saws we have been decribing. Taking tenoners made by the 

same firm,  they are equipped with two circular saws at the machine's infeed, 

which can and often do function as plain double-end trimming saws. Thus, 

any double-end tenoner of this type can be used simply as a doub]*-end 

cutoff saw,  any part of the time it  is not engaged on other necessary 

work.  While the double-end tenoner is a much more costly machine,  the fact 

that  it can be advantageously used both for double-end trimming and a 

multiplicity of other jobs,  makes it a rational consideration for 

some plants too small to investigate it under other    circumstances. 

(See Figure 5) 
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Figure    5 
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Double-end tenoners use circular blades with efficiency 

66. Thinking strictly of circular saw blade applications, consider the 

following» Double-end tenoners carry that name basically because they have 

two pairs of oppoced "tenoning Bpindles", which function in approximate 

registration with the center-length of the machine's pressure beams. 

When such machin** were first built, these tenoning spindles were thought 

of principally (if not altogether) as means for accommodating opposed 

tenoning hiads in inllwork plants, and in other woodworking factories 

where mortise-and-tei on construction was the rule. With passage of the 

years, however, thes» spindles have been found fully adaptable for many 

other kinds of work which have to do with end-machining, and many suoh 

jobs require use of circular saw blades on the«.(See document ID/WG.151/I6.) 

67. The double-er.1! tenoner is almost always equipped with coping spindles 

near the outfeed (coping spindles can also be installed on a double-end 

cutoff saw, which has no tenoning spindles, if such specification is 

included with the order). In either case, these coping spindles can be 

(and very often are) used to earry saw blade«, and their tilting facility 

makes it possible to tilt such blade* for making cuts at many angles, 

including low-angle cuts. In fact, they are infinit« within their tilting 

scope for this purpose. (See Figure 6.) 

66.   Thus, we have two spindles at the machine infaed whose function is 

to carry a pair of circular blades, which may be and usually are employed 

for double-end trimming to net length. These can nevertheless be tilted 

through a range from square to a 45-degree setting, up or down, allowing 

them to cut 45-degree bevels at one or both ends, or to cut bevels any- 

where in between square and 43 degrees, either up or down. We have, in 

addition, four tenoning spindles on which circular blades may be 

mounted, as need appear«, but which must nearly always be limited to 

square cuts (some departure even from this limitation can be obtained 

in specially-built tenoner3.) Again, we have two cope spindles near 

the machine outfeed, which oan also mount (and tilt where required) a pair 

of circular saws. Tilting scope on these is from 45 degrees toward the 

chain bearne to 15 degrees away. 
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T«non«r «Udo attachB.nt«_can_al.o oarrj aa« b^*«?». 

o9.  If on. d.iir.i to pay for an «*tra, h. w*  also hav. «hat »• eÄll«4 

a «Udo .ttach«.nt for th. tenon.r, «ho.« workin« d.ty aay b. vari.* •» 

•ounting circular ..w. on it, .ingiy or in any d..ir«d eo.btn.tion. *»• 

of th..« «Udo attachant, en b. provide «Uh a v.rtical "ju*> action", 

to sak« .a« out. of pr..crib«d l.ngth.. Cut. .ad. in thl. *«y ar. n.c..rily 

normal (or .quar.) «ith th. .urfac. of flat workpl.c«. 

70.  B«yond and in addition to all th... i. th. proportion of -.ceriti« 

.aw.«, which ar. appli.d to doublend ..chin., on «any ocoa.ioti«. f».ir 

u.ual function i. to .cor. th. «irfac. of a «orkpiw. to prrf.t.r«in.« 

d.pth, just b.for. that pi.c. i. «TW* b, a t.nonin« h.ad, but .o-.U... 

th.y ar. u.«d in advanc. of anoth.r and coar*.r-toot»»d saw. «h.« ooMi.t«itW 

powibl., th. .coring-«.« .otor i. dir.ctly attach* to th. «tor of 

th« unit for «hich it do., advanc. .corinf. This «*y, *«* Ujam^mX 

to a t.non.r .pindls, or additional ..w, i. faithfully follow* by th. 

•corine "«• How.v.r, th. .ccrinf «M al« ha. it. iná.p.né.nt *j«.%«Nit., 

up or down, in or out, to maintain it. full versatility. 

71.  Th. .cori!*-«« «otor usually (not alway.) rovolv.. th. bla«, with th. 

f.«d, thu. doing no t.arin«, whil. th. unit with which it i. X—4 out. 

a«.in.t th. f..d. Por any «ho ar. not awar. of th. natur. of th. diff.rwio., 

cuttin« with th. f..d put. th. wood .tructur. at th. pon.t of cut und.r 

.o». co«pr...ion, .o it cannot taar, wh.r«a. outtin« agam.t th. f.* Rut. 

th. wood .tructur. und.r .CM t.n.ion. a.id. fro. th. «toarin« con.id.rmti«-, 

how.v.r, cuttin« a«ain.t th. f.* is th. »et .ffici.nt ».thod, .<^oi«Uy 

fro» th. .tandpoint of pow.r .oonoay. Thu., th.r. ar. sos» easos, wh.r« a 

•coring .aw i. b.in« us.4 for oth.r than «corinf duty, wh«r. it i. mut»!!«* 

to out against th. f..d. 



.,Hh#r   »«te»rlü   of   »formi   »si»» 

?/, »»turnin«   lo   Non-t<Mriii|,   "«111   tti*   T•me"   »rorin«    •»*•.    *h«* 

or*   foun4  ••p«ri«lly   r»oo.  » »r  «ror»««  thr«igr*  *«»«« f%».   v»»««r«  »»« 

ooftowhat   éoopor,   to  oliainat»  poooibiitty   «f   **•  "t*** »*>«*!"   *   »t*K-   of 

• t*nonor hood  or othor  »««4- «m t1 » n* wot   t»#r»n* »•»  »»«••r«,   *i«i   taw» 

•pollini  ih«  work,   »notlwr  application   s»   tMnr   »w  to   prt«M   t*arin« »f 

tho  oitornol   corntr of  •  rmbtwt   vin PAglaMl,   "robot«"'   «*»  tfc«  *«»*»«  «f 

• cvttorhoa«  oaorgo  fr«i Ih« «it   »t  th» ourf««<*. 

7J.       Oh« «or«   initaneo  «Ul   b«  eitwl  af   ooortng «it»   tit*  <"••*,   fifwr«  ? 

•how« part  ®f » «oublo-on« eviefr  m,   i«»HMt   .M*   tr.  • «Mr f«t«fï 

for final  tnaaing of  wooa-vonooro« «©or«  to  long*h.   It   »• *  el«*»»-»!» 

plioto,  talion «pHirini fro» tho  lofthai** «*«• of »*• ««am boaao,   fr« 

tito  infoo«.  Prosiftont   tr, tat« »ton,  «hout oi«-» i«th »Ml  oligntlj abavo 

oontor, a Uf«*r »©tor  it ••o« lof toar« «a« • «Ml i or ©»*• ngfctoar*, 

which aro « otanaor« cutoff «olor an« * œor tng-oa» «©tor,  roopoetivolj. 

Mo cannot «o eottor at  thü pot at  than to swot« tfe» s«witn M4 o««**r»l* 

languago of Hr. wUtor J. ^MHt,   of Oroonloo,  froa o*a» »«»•  t »for»» lion 

•u obtain*«. 

T4. Tho valu« of  tit»« watt  to  to oeoro iroaoor« taring too ero«»-grai* 

pas«, M »aon tna»in* ioero to length,   to provottt mo-fa«« **t***r tear-out, 

«ad »loo te provont  t «or-out on Ik* trailing oégo iotUo)  *f t*« #«w. 

Tho unit con aloe DO ua«4 on oabinot «ni fumttur» porto te perfore tb* 

function. 

7%        "Oh a Oroonioo 154? eeoaiiie ohoon,   ta* ooortng MM,  »»th tho 

eeatorltneo ef thotr ereoro .os»«.«*   *•»«>* **• i«**-«"»»» i»»«1    •*• 

rotating with tao foot, oeoro tao botto» eurfeeet »f the «eer.  *» tao 

trantag 4©er «w eeereeehea, the oeortag ea«e joes «*»ner< to tiaa* 

the otilo up to tao ygw vonoere.  «HMwàti«,  tho cuteTf •»» **•»»«,  •»** *"»• 

oontorliM. of thoir *r*oro  loco to« hole« «Min lo*»!,   MM) rototio* agamo« 

tho fo«i, mt «own through tao ««Moro« l tao»,   »• eoapl»*o%oli«ta»«o 

any toar-out poo.tbi I it »oo. Tho atr ¡um ••»»•« »* **•  •«•riaf»«^ *•»»• 

la controllo* through a ooUnoi« OJM Uatt o«tteaoo". 
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76.       Th. principi« involved here   is not peculiar to Greenlee machinée, 

but  i. ueed by other, al.o,   including,   it i. believed,  soroe  in Europe. 

teferring to the "air juap action» mentioned by Mr. Pacsak,   one of the 

air cylinder, which jump, a .coring saw upward is eeen above the .coring 

as« motor in th« picture. 

3ettin| lefthandcoluam for worklenfth 

77.       Whether circular saws or other cutting units are in use,  the system 

used on th..« tenoner. for setting the lefthand column,  incorporates two 

dial.,  one of large and the other of .«all diameter (see Figure   8). 

The«« are located in a hori.ont.l plane, convenient to the operator's 

poaition, with their graduated faces turned upward in very plain view. 

Or.du.tion. on the large dial are used for initial setting of the column, 

while those on the wall dial are used for final setting. 

78.      In using this arrangeant,  the operator first set. a pointer for 

desired distance between cutter, on the two columns, «id then pushes a 

control button. Thereupon,  a 1 hp motor, driving through, a worn and won» 

.w,  turns the accurately thrW-illed screw locted horizontally in 

the bae-,  tr.ver.ing the lefthand coluti toward or fro» the fixed righthand 

colu-n, depending on where the pointer on the large dial has been set. 

If that pointer ha. been locked,  it will ratomaiically stop the motor so 

that a very close approximation of the desired setting is obtained. 

79.      The «aall dial, gr*tox*f* in sixty-fourth, of an inch,  i. than used 

in"conjunction with a hand*h..l for final, preci.« s.tting. Th«r« is 

.uffici«* roo. b.twe.n gr.du.tion. on the «all dial to allow adju.t- 

„nt. as e~ll »• .005". Thu.,  wh.ther on. i. «»wing square with «irfaces, 

..wing niter., or making .«w cut. at any angle, in between, exactitude 

in fini.h«d length or the ..chined piece part i. insured. 

80.      Doubl—nd machines n-de by th. other major U S.  manufacturer 

ftr. provided in what are know a. med,um-duty and heavy-duty units,  respectively. 

(Por «tel.,  .« Figure 9)  Thoir medium-duty machines are fMrnished  in 

cp.c,tie. up to 20-foot -aximum cutting length,  and with 8-foot pressure 

bee«,  while their heavy-duty mach.nee have capacities up to 24-foot 
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Figure   8 
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Figurt   9 
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.'utoff   *<*»-R   ami   !»n*in»r«   «i   r-*   *>|uip(ti»4   mlh   «ot.T«    ,k    t,- n,    » t    ,M 

• Ut ion«,    »hii.   th,,r   (.M**  4ut*    i»o4*la   r«„   *rr«*j.<i4« < •   »oi,-r   r. 

'' '   *'   '''    «tatione.   Etthar   ti i r»*~ tt    or   roiiar   hotd   4n*n<   si<% 

»•imw-a-.t»   wiiü,   «hi i*  *    -finira   hat«** :   nibb*r   hit«-*,   roiiar,   or 

p.   up   »f 

> »   Had   or.    t h« i r 

driven  bait   hoU  4 mm a -*r<   t-a    in<-on«*mta4   rtr    thair    h«*v>   ¡t..it;,    *o4* l 

QA»W    OH    WLTII/fc   Him»- 

HI, lana- or wilt'p,« .ippici*, »hirh«*^ un* r h«,o«*a to -,,, it, .s not 

»«piovati ir. «o «nvv pianta «p nifviTU-^n« r ppin*. but «Mr* »»«4, .1 ,. 

hirhl.v important. Sfc^v *r# probar, v not >\mr* that tn* »parnt.or .- ,, t>* 

parformad,    «r,  .»   ,.<»-< t.tf *»y,   or  «ei-fer«   .-r.ippad   -.ir.   u*,M.n*rti   .-frinir. 

Lim tat ion«   .ir«   11 m t   ih*  **»• «oìtf«r  car   »«¡do»   t.-  JS#,i   „M(Jlii   for   ^^ 

nii"V-   t>ar .,..*,.   iì;   tr. i >   „o ,14   <Mk*   th*   w^>,.   UMV.,lilb>   f.,r  ,„.-,-   ,nhtr 

important   *©r*.,   *ni   ,.     M»-*ourtmi  *pa':a *v.,   ;«;•  ..     P   . ,.y,-.    lPi,   #r<,4t*r 

than  «<'rt,-f   wdtt.   ,.f   in»,  toldar   .taaif.    "h..,,   -,    i;I   -r        ,    ,a.„r  co,,_4 

oni.v   (Ciir-r-,    -M'*r,=»4   >• ¡ i   ,neh«i!   «¡da  »ai.no«,   »t.,r, , ì:    ,   ....    n< • 

wer. . l'i •n?h«B  of   r.|.-'»*ti-: lad*  wi-t   •>• 

.-li   T . ! -i-d 
ìsuwv.-r, ¡r ^iititr where th# r.-jjr» of #!*?,#• nipi ^ 

wf,«r« tì,».r»> -. enc^h snidar capar it> UT »ne f.oor to n , •-, ¡ ;. .?..,' ,,-,•,- 

!¡Hh'n^ iJuBt uà ion*, ¡t worn« out waii, .-»r.d save» fi ,,ir .,.,/T i, , .• n 

C,n'!'    ìh*     "f^««   «PW-dle   oí   the   •...achir*    vwh;ch    ; a   f(ITCr    »^    '.ha   ... • 

ampio. -1   to   c*r.-.   the s*w  ¡H^P:,    U   f . tted .itr.   -,  ^( !.  -or.-   ...-„„r,;   motor, 

of   W::n:V.    "'^'V'iB   ,r»    je«d   which   f,t    tha   T,oid-i    ¿. j       .,i . e   pro,.,!,. 

Or  «ach  RL.-r   Pieívp,   Hv  i Udo     md  spacers ara   ueaa,   «i ;,.,r,;. ,V(   . t,   buUd 

up  the  ripp.nf pattern desired,   so   the  slenvt with   «te   ; i id..«   , ,n o»-   put 

in atoran,   aavir.f   tuia wh«n  the  -nach in«  saiup w,r,t   b«   •«.,   »¡   „ i -    wh,.n   a 

ID torn down. 

Pi.       A ^iv«n  plant  ¡my tmvt,  two  or mor«  auch aloev««,   prminantlv  »«t   up 

for different   ripping pHttsrns.   CM« advanUg« the moldar  ha«,   ov.r ««amit 

any diHadvanta««,   is that  the top «older head car.  be set   ,n< for profiling 

the top surface of stock at  the same paas,   m auch * way  that  each piece 



thn»   *•»<->    i --f«   i r.Min. »..1      r   •!,»    ,,,-.   *    ,      ry,„«   ,   -,,,,tail>    i..v«i 

r«M*nd*4   toj    Mf«       *•    •- r,   . *••*   •*-.*?-•    •.***>    n..-,P»„r   „,.,, »     ., 

«...   r.Ui.v.,.    th-r-    «t,t*.    ,-r   th.    .,«.,    ,*«  w)W|t   «*«   ..,**«,-   » i, 

t>r\-T   l.'   jf«n*-   ripj-irjr,    ;>*r «i*.*   ».¡u   .*f    tu*   aUl*. 

'-l. 

» • mr   r»!i:(, »4 

••* 1 * î »< Ì •    n p**w«    «nd   t h« i r    Us ¡ irr. 

H.        vknn   rtpaaw*   «r*   «ta«»   in   »with   rm , - f •*«   ,n^   -h*'-n-f**d   ¿«ai«*   > n 

th*  ltait*d   3t*t*«.    Th«r»   can  t>«   rs»  douht   »»»oui   »Ul.«r ; .>r », t,   .if   th.  rh*tn- 

f**d  unit   for  nijrh-voiua*   work,   Th»   fi rut   ^mt»4  .¡uu»   «inuUrt^r  of 

clMin-r»*4  «¡tipi*   rifHM,   *****   «   »»riM .'.f   throw   «««hin«*    »f   »«r? in* 

•fr*rttv*  M»-t«uittin<  «par» on   th»  nrfeor«,   of   L.',   ; .,   «nd   .4   .neh«, 

rasparti val,,   «rbor   ) *».t«.t   for  *U   thr—    * .-»/if.   .• capiat« «tth » .up-off 

outbo*rd  ¡»«arm*,   ai S   thr»« aaehin** »u¡   r*c*i»a rip*»«  bla*«*   mn«in« 

fra«  1U to   14    nehm m dta*»*t*r» 

í*>.       Th* doubt*  -*•• f**d eh»ma,   mnmn# on «out»!•-«•«   trae**  t* aatch, 

inaar« stratcM-lma tmokin«.  Tnia,   t»  turn,  provea*  «trai***.! iB* ripping. 

ate« "link"   in aaeh  f**d chain  la «rill*« wit» two vartioal   haiaa, aaktnf 

it  point, la  to aacwral,  Mount bad  »lata  of MIMM aluainiiai «croa»  th* 

two f**d chain«.    In  operation,   th*  two chaîna    *r* can »ad  ovar two p*kr* 

of aprockata.   Th*  pair of  aprockata at   th* outf**d «r*  •rtvm,   and »r* 

aountad m  th* aaa*  ahaft,   *« thar*   it  no poaaibilit«   of   th«« gatttn* 

out  of Ima,   or out   of  tia*.  fh*   raault   ta * ttrasfht,   laval-ruming N*, 

•wsopt for a  abort   apaca diraetijr  undar  th* -ptndU.  Tnia  *hort  apac*   ¡a 

provided daaifnoéij?,   to "dip" th*  running bad.13a* rtjnir*   io. i 

*l£éîB*4.0f*? ••tr*1»;:  *•* î°£ Î1**; e i a», ranea 

86,      for thie vary  ahort  «pac.   th* «achín*** running bad   11 depraaaad 

by two,  hardenad,   stationary oaaa,   Thie  camita  infinite »a» apaein« 

within tha arbor ran«* provided  for  it,   and «¡low* th*  aaw  t**th to 

fully p*n*trat* tha   luab*r ripped,   without coainf into contact  with a*t«l 

bad alata.  Th* faod  chama and track ara providad with 01     iiat   lubrication. 

Feed rataa ara infinite*; variabl* within a ran** froa •>€> to  l*»0 faat 

par ainuta. 
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87. This company has also developed a special   sleeve-mounting dolly, 

which greatly simplifies  removel and replacement  of blade-laden sleeves, 

and renders this part of the operation as safe as the  rest'.  Another 

decided convenience  is a saw set-up table they provide,   which permits 

simplified "tearing down"  of saws and spacers  from a  *1Ven sleeve after 

the finish of a run;  then setting of saws and spacers  (on the same 

sleeve) for an on-coming run that is scheduled,   with different saw 
spacing. 

Other multiplestraight line ripsaws 

88. Another producer of straight-line ripsaws  in the United States 

produces three models of chain-feed units with actual  width of their 

feed chains of 10,   14 and 24 inches. The drive motor for the chain in 

each case is of stepless,  variable-ppeed type,   built  in, and provides a 4U 

speed range. The particular range considered standard  is 50-200,  but 

one may specify the range when ordering,  so long as  it   u on a M1  basis. 

89. Either 10 or 12-inch-diameter blades may be used.   10-inch blades, 

with standard saw spacers,  rip to a maximum thickness of 2-9/16 inch««, 

while 12-inch-diameter saw blades will  rip maximum thickness of 3-9/16". 

By using special  spacers,   smaller in diameter,  maximum thickness npp«d 

can be increased to 3 and 4 inches, respectively.  The saw-spindle 

diameter on the smaller machine  is 2 inches;  on the two other model« 

it   is 2-1/2 inches.   Importance of maximum width dimension on these machine« 

centres around occasional  ripping of panels,  and ability to split them 

down the center.  The 10-inch machine has throat clearance, beyond the 

extreme outboard saw-blade setting,   of 27-1/4 inches.  This is more than 

half of 48 inches  .... the machine will,  therefore split 4-foot-wide 

panels. The 14-inch machine has throat clearance,   in the same type of 

setting, of 31-1/4 inches, and will, therefore,  split 5-foot-wide panel«, a« 
will also the 24-i neh maohine. 



length aap«ct«   of  smt«ri»*i   ripp«a 

40.        Th«r#   i« no practical   itmit,   of  cour«,   to  th« wiis»u«   length 

of   «took   that  an.»   of   th»  unit«   will   rip,   provitJpd  necessary   floor  »pue« 

m   1«ft  at   both   inf»«d *nd  outf««d.   Th«r«   t« •  «hort   limit,   how«v«r¡ 

this  correspond«  to  the  pip  b«twa«n   th« pr«s*ur«   roll*  rio»«   to   th« MM« 

on  th«ir   mf«ed and  outf««d  «id««.   Thi*  «hort-Ungth   ¡mut   i»   It   inch«« 

on «11   thr«# mod«!«.   Should  r i rcum»t«nr«»   m any  fiv«n  plant   r«quir«, 

how«v«r,   optional addition can to« *ad» of  two,   short~«tock,   hold-down 

roller a«k«mbli«i,   which make   it  po«mbl«  to rip «tock a«  «rort as  i-l/? in., 

without  pressure «ho««.  Th« «achines have »i«,   ov«rh«ad,   idI*»,   ball 

bearing,   pr«s«ur« roli«r«,   which properly dmtnbut«  f«»d preasur«. 

91.       Th««« pr«ssur« rol Urs may  be ad,)ust»d to f««d  for «ither straight- 

lin«  or glue-joint  ripping.  Th«,v  ar« properly  retained  in an overhead 

pre«sur« ass«mbly.  Thi» pre««ur« assembly can be rmieed,   by  mean« of an 

overhead power hoiet,   to an opening of 8  inches,   through «wpl y cotent of 

a built-in,   i/4 h.p.  motor.  When eo raised,  adéquat« room  is provided 

for  fa«t eet-up« and adjustments.  Th« «ame conpaivy aleo furniehee a lower 

cost,   roller-f««d fan« ripper,  which apace allowance forbid« describing 

VI.     TILTING ARBOR SAW BfllCHBS 

i?.      These are sometimes called variety saws.  A sajor United States 

nanufacturer has two »odels,  one  is unique because it  incorporates 

two separate notors, any one of which can b« used at a ti«e.   One carries 

a cutoff biade¡   the other a ripping blade.  Thus,  constant  changing 

frosi rip  to cutoff blades on a single »rbor is eliminated,   with  large 

saving in operator and «achin« time,  (see Figur«  11). 

9ì.       Their machine carri«« saws up to lfi-mches  in diameter.  A blade 

this sise will pro.ect 4-3/4  inches through the table,  and cut 

«aterml  of %ppron«at«ly  this thlckn««s,  «ith«r cros«-out  or rip. Th« 

•»achín«  rip« mntenal  up  to  \7  inches wide with a non-tilt   fence having 

miercwuntir %dm«tm«nt;  up to   }0  inch«« with a tilting-typ«    aicrosieter fence. 

Hitr«*«  or dado««   ire cut  square,   or at any angl« up to 4b degrees. 

Spec in 1   table «»tensions ar« aval labi« on special  order,   which allow 

ripping widthB up to 12  inch««.   Dado heads up to j/4  inch wid« can be 

mounted directl.,  on th« arbor j  wider dadoes can b« machined by using 

a wid«r head,  »ount«d on « dado «l««v«. 



-    Ì9    - 

rnur« 11 



40 

94.  T-slotB are cut in the top surface of the »achine table, on each 

aide of saw position, to accommodate universal miter gauges, with which 

square cutting off, miter cutting bevel cutting, or combination miter and 

bevel cuts may be performed, across grain. When a universal miter gauge is 

not in use, T-slots employed to retain it may be fillea in with metal 

strips, to avoid pinching finger tips, etc. Practically any kind of sawing 

j>b is done here that cannot be economically performed elsewhere. 

(See Figure 12.) 



41 

*\êêH   il 



3S§> ^ 
' f. 

United Nations Industrial Development Organi/attori 

¥     . 

*    n    Vr 

"I« H 

tr-.v*      ' : ,   L       '"• 

Cu» ,( 1    ,W'  •    . " <    •• • • «•»   •      r,- 

wor* i f ?   fi-ii-'. i n»»r.   1'• •    f'jrrn' •*•*•    ••• 

T' in'      ' :   i Oiftir.i n   *->o<l- 

''i,,,f   *',WH   ' '<•'-*•»   ,f"i,!-        ' '>'  nr,      tr-, ,/titi , n«,    ,r.i  h>.ir»wlic  not.on  *nd 

f*pi»    .-«"I   tor    io(cr' ,.1(     ,n«i <ttir.r r--,i»'h    :  ,:-,t>.*r  t<    !•>-•>.    TV-   r>"   , ï#»ï«    ir# 

umi-illv   ,-.    inchft-   m   diam«t#r,  •>•    .   -•'• in   wf»   ¡M», ,(     M     ,r      (Xi  t*».th. 

R««»«rrf,    mto   n»«*n« i-f   r.io-n,!    nt-   » r1#,   .v*» rut ion  to   i nf -MM   proi.ic 11 vi »y  ind 

•   >•   p.- ?   fT-.M.-ts  l.ihorit   -r,,   "1/i^! won,   Wisconsin, 

•"• •   '!"    '. • v.T   '-hrhin#r\     '•>.,    '.r.n¡   Rupias, 

"      'fft«   of   i|:o   ^hvfr   No.   >••</!   Bvnt»»m  and 

v i f i 'i   i«   nninf   i" » rr-1 »*.i      o.jt    , • 

North   Cirnj ; riii      ' 11 f   : nivprii1' , 

Wirtn *"m,     I i i     ir     ! '   *    ". ',. Â,    ' |;, 

•r**       '••*•   >Fìl  ^i tnionw  ...   ',.RI„.,I   ir,   i-!lt-   . -H-T <in« tho*.»   of  the author and do 
no*   níf«HMniy   rmilmcX   the  vi^n    >f  tn*   M.rTsUrnl   of   KNIDO.   'Hun  document 
'*»»*   t - •» • ri   .«rroducwd   witho'it   fort».-»!   »•n t i nr. 





its operation IB described  in detail.   Its main  features are a computerized 

defect  locating system which  is programmed to maximize cutting yi<:ld and 

fill  any cutting bill  of several  different   lengths. 

Ripsaws have not yet  seen computerization  in this sense but work  is 

underway. 

The feed chain and the precision casting for its bearing surfaces  is 

gone  into  in detail.   Extreme rigidity and control are of the essence here. 

Lubrication and other maintenance advice  is given as well. 

Double-end cutoff saws and tenoners also employ circular saws and can 

be extremely useful   in workshops.   Tilting spindles increase their versatility 

and  so nan  be used for a wide variety of jobB.   Dado attachments and 

scoring «awe may also be added.  The setting of these    machines must be 

very precise -   „o accuracies of  0,00e)  inch-to ensure consistently uniform 

Qang or awl tiple ripsaws can be replaced to some extent by moulders 

with circular saws,  but their capacity is limited by width.  Multiple rip- 

saws can be aade wide enough to be used as panel  splitters with throat 

clearances of up to )1  I/4  inches.  There is practically no length limitation 

to material  being cut. 

Til tin« arbor saw benches,   or variety naws,   can have Loth cross cutting 

and  ripping blades,  oan    niches or dadoes and do virtually any cutting job 

that cannot be done economically elsewhere. 
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Les scies à tronçonner et à déligner sont  probablement  les machines à bois les 

Plus importantes et   les plus répandues dan. l'industrie du meuble et  la menuiserie. 

Les scies à tronçonner peuvent  Stra à mouvement  pendulaire, à mouvement  d'avance 

r3cU_lgne et  è mouvement hydraulique.    Elles sont utilisées pour l'élimination des 

défauts et pour le déb.tage des grumes à la longueur désirée.    Le* lames utilisées 

ont généraient  un diamètre de 2? pouces  (n,-,, , environ)>  ^ épaiseeur de  ^ 

2 «t/3,25 mm  (norme    américaines  :   3-12-8)    t  ont   13O,   150,   1.   > ou ?00 dents. 

D.* recherches en vue d'automa,.ser le,  opération, de coupe afin d'améliorer la 

Productivité .t   le  rendement  sont  menées a, tu, lle^nt  aux Etata-Uhi. par le Forest 

Product. Laboratory,  de Madison (7i.con.ini,   l Mmivr.ité d'Etat de Caroline du Nord 

•t  la firme Olivr rfceMnry Co. de Grand  ^^ (Juchan).    L'auteur décrit  en détail 

Un élément« du 8y8t^ Ko rfo4 d.  la SociêXii ,JW #t  ßon foortlonnMMltt    & ^^ 

rUMqu. principal.  .*  un eyetea» de repérée dea défauta par ordinateur qui e.t 

pro^rnaaé de .amère 4 ÄXi.i..r le r.ndeaent de« opérât Iona de «claire, quell, que .oit 
la longueur dea coupe«. 

ne re 
1/ Ut opinion. .iprUé». dan«  le préeent   uoeuaent  Bont 
rident   pan néo.raauvMM   1er, vuea du 3»orét*riat  de  1» 

celle« de  1 »auteur §t 
OIWL»î. 

4d.7i-5êftÔ 
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On  n'a   pa;;   encore   :- v „   •    v,prv-,    i p..   -no.   à del i ';ie 

lea 
ordinateur  comme 

¡¡8  scie«   à  troni on; pr,   i.Vii c   ¡vc/pif;! en 't   Menées ;u i ce   ;:pruj. 

T.*  chaîne d • .iimer.tat io .  e,    >*•    ril>„.    ,ou],-.Pf! (lP  rr(Vlr   o;¡  ^^  les  !mriace, 

de  roulement  du    ,uia  ,n.,,t   -iv!:   ,)!;  P1,  .i(\a   i.     n   aporte  ,¡ue   \,   ridditi  et   le 

contrôle   eoier.t   parfait 3.     „e,  procrdure:     '. ?  .r: ...^e  ,1   .1-éntrete  -ont   indicées 
par 1'auteur. 

Les  machine., doubles  à tronçonner et   à .*i rnner uMl i r.e,u  des  .oies circulaires 

et  peuvent   être extrêmement   utiles dar.,   les  ateliers de  nemiicerie.    L'a.!jonction  de 

porte-outils   inclinables  permet  de  lea  utiliser pour une  ¿rande  vari .'té de  travaux. 

Des accessoires pour rainurer  peuvent   Clement  être monter,   sur  ce:- machines.     Leur 

rdfflage  doit  otre  extrêmement   precis;   lCf;  tolérances .ont   de   ü,COo de  pouce  afin 

d'assurer  l'uniformiti- dimenaionnelle derj  ni icen  façonnées. 

Les  seien à déli,ner alternai, ivea  ou  multiples peuvent   être   remplacées,   dans  une 

certaine riesure,   par de, machines u noulurer Oqujpées de  scies  circulaire,,  mais  leur 

capacité est   limitée en  largeur.    Le^   ;cier  à ckli^er multiples  peuvent  être   suffi- 

samment   lar,:es pour être utilisas pour  le débita^ dee panneau* ayant   jusqu'à 

31  > pouces  (o|7i, m environ) de   largeur.     Il  n'y a pratiquent  aucune limitation en 

ce qui  concerne  la   lnn/jueur des bei:;  ;   couper. 

Les  :;cieC d'rtabl,   à  arbre   melmnüe,   ou    ries cénales,   peuvent  être   éauipéee 

de lames pour .-ou,*  latíalo ex   rom   déli^a^,   elle* peuvent   exécuter de,  rainures 

et  pratiquement  tout  travail  de coupe  ,ui  ,      peut  être reali,     économque.nent   sur une 
autre machine. 




