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ime the 1990s, many rough rrdls 
have adopt,ecl semi-aul.oinatic opti- 
mizing lumber crossclif.l.ing or strip 
chopping systems to in~prove pro- 

cessing efficiency and pr~fit~ability. 
IVii,hthcse systelns, defects arc located 
by employees, who then  nark the 
board's or strip's edges before it is 
scanned md optimized. The scanner 
detects l.he leading and trailing ends of 
the board along with the fluorescent 
crayon nrarlcs. 

In fully-automated opt,iuuzation, 
whidi is more corrurxon in t l ~  soflwood 
industry, the scanner is used to detcct 
defects without marks. Iricreascs in 
lumber yield of 4 to 10 percent have 
been achieved by some rough mills af- 
ter adopting oplirnizing saws. (See, foot- 
m&s 1, 2, 6, 7.) 

Another benefit kom optimizing 
saws is improved safety because the 
operator is removed from the saw. 
Reduced operaior/marker trainirlg time 
and increased cul.ting corlsistency 
tltroughout the day and ~ v w k  are o l b  
er benefits atlributed to optimizing 
saws. Some cornponenl ~nancfacturers 
alsu may realize grcater schedulir?g 
flexibility 'md find it feasible t,o process 
fewer part qumtit.ies. 

Whether all optimizing saws deliver 
these benefits depends largely upon 
how the saw is used and whether somd 
process and q~ld i i ,~  control practices 
lu-e adopted. Yield benefits arc derived 
from optimizing saws wlieri nlore part 
sizes and grades are cut si~ntiltar~eous- 

ly than would be pnss~ble xnlh a manu 
a1 saw. Yet, some roughin&? ustall new 
saws without ~ r ~ s t a l h g  addit~onal sorb 
ing stal ions and/or storagii space for 
parts. 

More Lengths = 
Higher Yield 
A study of the yield cffcct of processing 
more lengths at one time revealed that 
cutting 15 part 1mgtIls togctl~er, rather 
than in three groups of five'lengths 
each, increased yield by 10 to 12 per- 
cent,. (Seefootnote 8 )  111 wother study 
iri which additional lengths were added 
one at a time t'o a cutting bill, addmg a 
filth length increased yield by 4 percent 
and each add~l,ior~al length rcsultecl in a 
slnaller yield increase. When the mnn- 
ber of lergths was increased from four 
to eight, the total increase in yield was 
about 10 percent. (,See joot~zott? 8.) 

Some mills with insufficient sorting 
ca~acity will increase yields by manu- 
ally sorting' $.rip widths then proccss- 
j i g  only onc or t~vo widths at a time 
t.hrough (he optinr&tg saw. '!J+s allows 
the processjng of aclditiond lengths per 
widt;h ori saws wilh lirruted sorting ca- 
pacity, though at. increased cost for ma 
terial hmNig .  Ideally, i f  a gang saw 
rips an average of' four widths sirnulla- 
ncousl3.; Ille sorting station should be 
designed to cut an average of eight dif- 
fercrrt lengths pcr widtth. This cvould re- 
quire 32 part-sorting slatior is, assurriirlg 
lllat only one part grade is recovered 
per part size. Few opi . i rn i i  saw:; are 

irstaIled with a sorting station that has 
tlus much capracity. 

Basic Cor~siderations 
for Saw Operators 
Many operating guidelines for defccl;/ 
grade markers workitg with optunizitg 
saws arc sirrilar to those for operators 
of rna~lual crosscuttinglchopping saws. 
Operators and supenrjsors should read 
Length C u t t i n g  o n  a Manua l  
C~osscul Sa7~ (See .footnote 5.) for a 
general overview of how rnarkin~ciit- 
ling decisions aBect lumber yield. 

Generally, most of the cuts nmck on 
a crosscut saw in a crosscul-first rough 
rnill are made to cut the piece of lm- 
h&into the le~gtks  needed for the cur- 
rent part order, with most of the de- 
fect ing acconiplished on t h e  
straight-line ripsaw. By contrasl,, in a 
rip-first rough r d l  most of the defect-. 
irlg occurs on tho chop sm. In both a s -  
es, it is the second cuttiiig operation 
that performs the major~ty of the defect 
removal. 

Phil Rilitchell's ar1:icle published in 
the April 2003 issue of Wood & W)od 
Pm&~cts  .(?Tee f io twte  5.) includes thc 
following key concepts: 

To obt:ain lhe best yield, the cutoff 
saw's defect nrarker in a crosscut-frst 
rough mill should rrot try to remove :dl 
defects; most, defecting can bc done in 
.the ripping operation 'that fo l lo~ .~~ .  A 
rule of thmrib for many ~nilIs is lliat 
only [,hose defects Ltlrat oc:cupy at least 
one-half of the board's width should be 
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O p t i m i a i n &  Crosscut a n d  Chop Saw Operations 

Itttproved sal-ety and increased produdion 
are just two of the betrefils ,achieved wit11 
optimized ripsaw svstcms. 
Pholo Cu7.6l.tC.sy @j"f'iw???l?li Johnwi~.. 

rerimed on the ill.ossi:uf saw. 
If long a.itt.ings are especially irr, 

porii~lli and viiiuabie, ( ~ P ~ ~ c ~ U I #  i u ~  tile 
lumber cutof'C saw slwilld be rruni- 
niized. If lollget- cuttjngs are 1101 partic- 
lj)ar;y &Cscigt, t i i  ijbt&-, or7:ah21j&., de- 

fefcrsing wii.11 the ct.ttoPf si2W c;tn be 
ir~creasetl. 

The del'ect marlier at Lhr: crosscut 
or chop saw shorild inspect both sides 
of the board or str.ip. M%en cuti.u~g 
C:kar-7Lvo-Face parts, place the worst. 
face 01' the boar-tl or skirip up for Pasy 
&%ig \+%en c~~t t ing C1ea1--C)ne-Face 
parts, orienl: the best Eacc up. The lise 
olrrlll-rors, positioned so that ti te boa.rd 
or strip mai-lm can see Ltie underside 
of the piece he or she is workng with, 
can be v e -  effective It takes several 
clays, and ~lsually a temporay slaw- 
c!o\tm, before a new defect marlw be-- 
comes accustom?d to t d ~  mirrors, but, 
speed and accuracy graclu. ti 11 v ~ ~ c r c a s e .  . 

Ultjrrlal;ely, their ~ s c  will jmyrove ~narli- 
ing speed, marking qimlity, or both. 

Tlle first cut is ~ n a c l ~  to square the 
end and remove end checks. lioweer, 
:I single end split of more tbari 1 to 2 
inches should be left for the iipsatvs to 
remove. This di:;tincticm carir~ot be 
made jf an rplirnizjt-ig saw is set up to 
autornat.ic:;llly endtrim each board by a 
spec:iBc anwunl;. 

For boarcls with multiple end 
checks, rrrarkers must designarc longer 
rist-end tiirrt 1e:igths than would be 
made by a mtli~.lal saw operator This is 
becwse the nwker ca~xnni, reevaluate 
the board end after the Ikst; cut In de- 
tcrlnim whethct- another trim cnt; is 
needed to comyl(.:l,e tlw 1-elnova1 of 
cl~ccks or splits. Tlrercforcr, more xih- 
stantiid end t,rirns are tafcn to r.educ:e 
the risk that Ihe fir-st. and last palis a~t. 

Froin the board ors~.rip d l  be rejected, 
thus resrdting in a greater loss in yield 
on opljmizirq sa.w associated mith 
end-trim. Conversely, rf larger end 
I,[ nns axc not taken, mole parts ni l l l~e 
i epcted, rrsdtmg 111 ever1 greater yield 
losses ttlld operatliig rosls 

To t ic le tme th? optinul length to 
remove in orckr to mmirruze ylelcl lost, 
ina~l ie~s should rcguLirly cvaluale the 

parts and trlm (waste] secl,ions rc- 
moved from the I)oards/st;ril)s for 
cl?ecks. The trim :mount should differ 
lor tbffe~eut spccles. For esarrrple, 
checkprone spacics such as oak and 
beech must be trimn-led more than 0th- 
er spec,ies. Trim amounts also can vary 
deyending on ihe qimiity or ihe wood 
provided by &frt:rent suppliers. Efforls 
should be made by the rriarking team 

pract,ices and erriyl1asi2c the impor- 
tartct, of the end-Lrun decision. 

GeneraUy, spike luwts, fuzzy grain 
and badly d~storted or cross-gram 
should be removed at. the crossrut saw 
in a crosscut-first. rougf I mill. These de- 
fects a f k t  much ol' tlw nidth of the 
I-jvard and, in the rase ol spike lalots 
wid cross gram, can cause struciural 
f a~ lu~es  :S the plece as lt gors through 
subsequent rnaciunilg oliel;ttmns such 
as the mo~llder. 

It is more dif5cult to evahlale splltc 
kmots and fuzzy gram when flow 
l.hroug11 the ~narker stat.ioli is fast 
paced. Jt is co1mm1 for strip nralkers 
to process 20,000 lineal feolt rlurhg art 
%hour shilt, compru-ed to a rnarlual 
chopping operation which more typi- 
caliy processes 5,000 or fewer lineai 
feet.. 

It also is Clicficult to detect tmy de- 
fects ~111311 the1 c is a fast-paced flow 
rate of boiirt.ls/stri~x ttrough the mark- 

c1c:fccts mare visible bdorct the cross- 
cut or ripsax increases yicld and re- 
duces 1he n~urber oP rejectcd parts. - Mark ddrfrcts so that t,he nwks  
touch the edgc of the defect 'Tllere are 
occasmns xvlle~~ wen ndnor errors m 
mark placement (~.e., Winch) cim rvsnlt 
in a significant loss in yidd. For exam 
ple, a longer part that ~wuld  fit be- 
Lwem defccLs is not recovered because 
the marks Indicated that L11e available 
c l e ; ~  length was insuffici~rit. 

The average mark placwr~cr~t error 

n~easured at tbrec rough mills was 
about 1.7 inches. (Sw;fi7omole 4.) On a 
10-Simt board, this m a n s  a yield loss of 
1.4 perctm t per defect rriark if the rr  us^ 
placed marks are placed brlher from 
the dekcL5 t,lxm is opl,inlnl. 'Rti:; is 13-  
ically [.he case since markers are par- 
tb11a.i-ly c c n s c i o ~ ~  of the need i.o mini- 
11Cz the ri~unber of rejceted park;. it 
ltss been observed that a anew marker 
vdl often mark closer to c1cfci:ts tf tm 
will an experienced marker w11o 
processes l ~ u ~ b e r  and strips at a faster 
j m e  than the novice. 

Kenwing boa-d-ds/str@s rrom de- 
livery conveyors, forwarding boa.~dsi 
st'ips until the saw's irfred, and dis- 
tiibuthg boarcls between marker sta- 
tions shouiil not be tirne- or energy- 
cm:;~miing tasks for marlcers -- thejr 
tirne and attention sk~oulci be oriented 
twward the rm-king {.ask. Deep-piled 
station infeerl conveyors slow the rate 
at which a marker can refill hidher 
marking 1;able. The rnarker'sjub is made 
even more diEcu!t If Wshe must sort 
tl~rough 01- remove wastie edgings pro- 
duced at. t.he ripsaw. Moclificatioris in 
vrorlistat.iorl design often irrqxwe both 
the qwlity and p~~ocluct,ivii;y of the de- 
fect-nxarking task. 

Marking t\ccuracy 
111 a shlcly of defect, recogrution and 
marking perforir-lance a t  six rough 
mills, there bvme signilicant cbfferences 
in accuracy among defect markers a1. 
the various mills. (See foot.,aote 4 )  
Luntber grade, the ~narker st;ation's 
l,hroughpi.~t rate ant1 the corrlplexity of 
Llxe cutting biu affecl accuracy. Poor 
accuracy (20 to 30 percent error rate) 
wi1.s associated .rdh mills that; process 
lower grade lurnher at higher speeds 
usux n i o ~  cornplex and variabic cut- 
ti1 ig requircsr~ents. C;ood nwliing accu- 
rxy (less than 10 percent crror rate) 
wa.s associated with mills processing 
lugher grade lunxber at n slower pro- 
tluctioii mte through the marker sta.- 
tion. 

Markers in the same rough lnill 
seem to have relat,ivcly similar tl~&ct 
identification scores compared 1.0 
nwliers from different n~ills. Correct 
recall of the r~undm-, location and t y ~ ~ e s  
of defects on boards presented to two 
oper-alms at each of three rough ~nills 
sl?ouwi variial.ior~s ki defecl detectiori 
scores of 2.5, 4.5 and 7.0 percent. be- 



tween operators within each niiR 
(See footnote 3.) Potential lumber/- 
strip markers can have visual per- 
cep1,ion clifficulties that dirninish the 
quality of their decisions. 
Regular eye exams, quality ~11leclis 
and periodic trainirig can be used to 
uriprove rnar.1~-~g accuracy, as can 
emuring that &kt: station has stfi 
cia t t  lighting, pa~-ticularly where mu'- 
rors are used. 

lm portant Characteristics 
of the Optimizing Saw 
Mechanicxi anti physical characleris- 
tics oP {.he sen6-automatic ogti~nizir tg 
crosscut;/chop saw can be as cnicial 
to achieving the saw's fir11 ylcld bcn- 
i&s as t k s c  of t l i ~  iief~ct rr;zi'kcrs. 

Buyers of optimizing sa,ws rated 
13 saw attributes to be of equally crit- 
ical hnpcrtmce d m i ~ g  the prepls- 
chase evaluation period: crrt-to- 
lcnglh accuracy (lypicauy 2 % ~  inch); 
ease of clearing jammed boards; 
length n~caswing design; mark de: 
kction design; overall production 
speed; waste i~andlirg; sorbing acm- 
racy; ease of use; board drive design; 
inainlenance rcliabit;y; service relia- 
bility; warranties and assurances; 
and the degree of damage to wood 
products. (SeeJootnote 9.) 

Systems with the highest. feed 
speeds typically have Lhe largest 
scanning error rates. Atso, there is an 
inverse relationship between I,hc 
number of grade ~nnrks rnissed by 
thc lurnbcrlstrip scaruler and the 
number of phantom or nonexistent 
marks that are recognized; it is rliffi- 
cult tn find and maintain Lhe sc~mncr 
sensitivity adjustmnmt at the optimal 
set;Ling. ( S G ~ $ ~ K &  4.) 

Several olher irrlportmt factors 
that can vary irnong optimizing saws 
inc:ltide: the part priority modes of 

ydct on yeld as long as the markers/ 
operators/supi.rvisors have rercived 
adequate trarung 

Evaluate Sawing 
Performance Regularly 
hlaclime saw and scanner charartens- 
tlcs anti problems must be understood 
md tracked by rmll personnel to  opt.^- 
~nize the perIormance of the existing 

important conclusiu~~ of the rough rmll 
sl.udy was that there are many sawjng 
system errors that go undetected. ''m 

Joot?wb 4 ) 
Qudlity contt ol tests of system accu- 

racy should be conducted dally. 
Measures that should betrackedindude 
grade rr~,ults rmssed by the scanner, 
phantom marks created by the srrumer, 
the pmmtage  of pieces cut too short 

system on a daily basis A n  obvious and and too long, and part rejection rates 

Ibe saw; whellm the saw can rentcr 
parts in clear areas; w11elher it ran be 
sft  t o  automatically end lrkn lm- 
btdstnps by a given mount  on the 
l e d u ~ g  end; wl~rther thc saw can cut 
longer, lower gmdr but higher val~lur 
p,ai,s by cornblrdng two sechons of 
the rn;xrkcd boa~cl; and wl~ethtr it 
can automatically place new parts on 
the saw's coinputrr when a part 
quantil.y reqwrerntnt h a s  been 
achewd. Each of these factors, 1P 
present, shoidd have a poslt~v? ~m- 
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Op!,iniling Crosscut a n d  Chop Saw U~era i lo l l s  
Defect marking perso~mel sho~ild be 

rcsponslblc for many of these measmi.- 
ments su that they feel ownerslup of the 
quality of tlte system's proclilcl.~ and 
 em^ to be vgdant to more corrunon 
problem and recognix thosc sltuatlons 
in w h t h  lhey are nlor P likely to occur 

A Inalntenancc specialisl arid the 
rougl-rrull supemror or asslstml su- 
pcrv1Por should have an rxl ensive 
hnowlnidge of the optimizing saw and 

know how to troubleshoot problems. 
The markers &n should be given train- 
ing in troublesl~ooting problems. Saw 
suppliers (,);pically offer necessary trair- 
ing sessions. 

The rrrost comrrlorl problems en- 
courttered with optimizing saws include: 

Miscut parts in tvhicl t Wle ilrsL part 
cut pcr hoard or strip is the wrong size. 
This is typically caused by a belt or olh- 
er Ponn of mechanical shgpage, such as 

- - 
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crayon builduj? on the feed rollers. 
Miscut parts in which a given 

part is consistently too long or too 
short due to miscnlibration of the 
con~putcr's encoder. 

Saw c~1t.s (hat. are offset f Y o m  
crayon nwks by a consist.cnt dis- 
tance along the length of the board or 
strip, causedby the camerabeing the 
wrong distance Erom ll~e wood piece. 

Saw cuts !;hiit are offset from 
crayon marks by a nort-uniform dis- 
tance along the 1e1@h of t,hc board or 
strip due to mechanical slippage or 
poor calibration of (.he camera. 

Missed crayon r~~rirks clue to a. 
&tg- or hioclicd cmwa ierm. 

i2li1;sed marks due to low quality 
crayon marks c:msfd by r011gh 111~11- 
I J F ~  or crayons that, are vev old and 
have been overe,y~osrcl Lo th: sun. 
New fluorescent spray systems may 
elirnin2te this problem. 

Opportunities and 
Failings 
The greatest. opportunity for firm t.o 
impmve the performwce of Lhe m -  
toinated optimizing crosscut or c 
saw Lies in using the sim~lation 
pacity of Ihe saw's computer. 

The simnlation software 
\nth the saw cart eva1ual.e 
cultjng. orders using differen 
ber grades andor saw parwnete 
Employees who use t;he si 
sdtware will bccurne &hcd exp 
with thcir ur~derstanding of how par 
production and. yield respond to 
chrgcs  ~ J I  the cutting bjll a r ~ l  the 
part values input into the saw's corri- 
pukr. 

Ilie consisLency anributed Lo-the 
optLrnizjrtg saw often is lost when 
persowel with linutcd expertise ad- 
just the value setlings for different. 
part lengths to ernpltasize produc- 
tion of a particular length The re- 
sulting impact  on yield and  
part-length recuveiy is seldom un- 
derstood. By using tiaka on board/- 
strip lengLhs and widths 17ms~rcd by 
the sc:imer(s) locat,ed on t.lw saw's 
inked, valid sim&dtions can he con- 
ducted a d  supplier-based dfier- 
ences in lengths and widths can bt 
detenrlined. 'l'l~e size data is critic3 
information t.hat should 1w used tc 
pkm protiuct.ion for maximtun yieh 
arid profit. 



Train and Retrain 
Many optimizing saw markerslopera- 
tors who receive sh111ed ti-aning on 
saw setup, marking sprcif~cations 
and process control forget what they 
have lcamed by the time the new 
equipment is inslalltd in thc rougi~ 
mill Also, new oj~eralors often are 
nol tnmrd on more cornplex opera- 
tional str;tl.egies and the lugher levd 
iur~ctioix 01 the optuninng saw, or 
they are unable to absorb tlus d o r  - 
rnation. Thus, it 1s important to con- ~ 
duct r e t r a m  sessions, even with , 
cxperiencc~d op~rators, in wluch the I 
more detailed and complex strde- I 

gies fed ures of il LC opiii.itj5rig ' 
system are higkthghted 

ITrnfort~rr~atelp the typical re 
sponse to the cluestion, "What &stm 

gashes your best strip marker from an 
mexpencnced strrp marker?" a "pro- 
tiuctivity through the markuG stabon." 
It is common for ro~gh-rmll nlanagcrs to 
collduct in-depth feas~bility sturhes and 
just&catlons that mzlude yield stan- 
dards bcfole lnvestlng in opt ntuzmg 
technologies Ilowever, their focus 
quwkly shifls to production rates after 
mstallation A combined ernphasis on 
lumber peld, par0 quality and mill pro- 

ductivity needs to be in place if a rough 
1nill is going to realize the benefits pro- 
jected in the feasibility analysis. U 

T / z  aho?ie arlfcle i s  part o fu  semis 
to be published by Ihe US. Forest 
Service us  the new rozrgh mill opera,- 
to?-:$ guide. Almq with 0 t h  ar.Lick.s, it 
is u:uail,n.ble online at the NCSU Wloorl 
P r o d u c t s  Extension Web s i t e ,  
~ru~w.  ces.nc.~,~. ed~r/r~,reos/woocl under 
the puhlicutimts h e u k g .  - 
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