
ut'v

RUS', SsirrY ron 3m Eoorsosdle

by

B01ft6.Im t0cK1Y00D IItRrcE

A fI{ESIS

salnaltted. to the

OBESOS' STATE CO],T,EGE

Ia parttal ftrlftlLment of the
regulrements for the elegree of

sACffiIOR OT SCIEITCT



EA3]jE 0r C0SSESIS
?Etre

?ho nllI stud.1ed"--------- ----e

Resul.te, ?eble +f-- ----.-----B
Resulte, $rnnh- -------g
Coneiusloag- ----+--- --------*-10



x.

HII,I ftUX $TU}Y FON gfiE EOOfi'O$IC TOS

0BJqc,T ary! I&TFolusEr0N

The obleet rf thie thesls ts to f1nd. the eoonomlo 1og'

o! the reL*.tton of the sl6e of the log to the sl,ze of tha

ntLl, lEo make thls stud.y on s, ssale whleh 'r,rou'l& be posslble

for a studlent, coets of marrufacture were not taken tntO eons-

i&eratlon, aa& the ecoaomLc 1"og for the n111 stuelledl' is aes-
I

umeel to be tha,t size from whleh tt takes the least tlme ts

noauufaoture oae-thousaail boaril feet sf lu.mlor.
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p!ffi urI,I . srrrrJEq

[he stud.;r lras performed by Herbert ]ennis and- rnyself ,

and. several $aturd.ays vnere spent 1n looking for a milL of the

stze rvanted". 'rYe final-Iy ehose the Wlnney Brothers lr:-mber Co-

mBs.ny m111, looated. about one mtLe $rest of Corvallts.
?he d.ally er:t of the m111" ls from twenty to thlrty th-

o'asa,nd boa,rd feet .:rer day, and. it soen+d- to be abo'r-t the rt-
ght slze ftr st'l*pnf t n*ite s. m111 stud,y, ta"klng lnto oo-

nsLde:'atton tiro lnet t}:.r't ' nll-1 cutting' over ihat a.mount

vp-ald- reor:.j.re mor+ then trE,o men to aocomallsh,

fhls ni]-l ha,Jls e,11 cf the l-oss atrout tr.relve mlles by.

truek, the slses ranglng from elght to thlrty-one inehes ln
d.lameter, vrlth a 1og length from forrrteen to tvrenty-four fe-
et, the arrerage 3"ength of 1og 1s about twenty feet.

?he trucks unLoad. the logs on a 1og: roLe lead-lng to the t

carrlage. fhe carriaEe ls about twenty feet Long equlped wl-

th a hand. ratehet. The logs are all turned. by hand. Ihe fa-
at that the logs are turned" h)' ha.:rd ls a. lar.qe faetor ln clet-

ermlniag the eooncmie l-og, }lsna:i,se lt ls aluost lrn.:ossible f-
or tlle men st tho 6a31i*rn to t:rrn lOgs.JVer tl'.enty-Slx lno-
hos in d.ie."eter. I,ors over th"t d-i^meter requlre hel":: frorn

the other nen ln tle atl]- to t':rn tl.em.

?he head.-rlff is e-q_rrlrned" wlth a fifty-s1x lnoh lowerran([

a fourty-etght lneh u..1*'rer eiroular Baw, both havlnq lnserte&

teeth. The m111 also has a three s&",, eAger rf t;re table type.

fhe edger 1s aapable of hand'ling lumber three lnches thiok w-

1th two saws cutting, but the best tt can d.o r",lth nilore than

two s&$rs cuttlng ls to hand.le trvo lnoh material. ?tris 1s &ue

to the faet that the head, rirr a;nd" ed.ger are rr:n by the s&me

stear engin+, eorrpled ',:lth helts. A &o?e efftoient nay of
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supBlytng the porver to the ed6er wou1fl no d.oubt tnerease

the output r A.?t& glve a better grad.e of lumler.
nr Ihe 1ar6:er tlnbers are aut and. ed€ed on the heed. r1g.

Ihls lnoreases the tlme of outting beoause of the extra

tlme taken tn outtlrlg the ea.nts lnto tlnbers a,nd. planks

oa the head. r1g.

From the head. rlg aacl e*-.qer the lumber Ls move& by

hand. or:.shlng oltr,.r dead rll1s tc the orrt-off sa.w. The cut-

off saw betns e singl-e eiraulqr salr rull by a:r tnd.lvtclaal

englne.

In the aetual manufaetu.re, the length of logs brought

frouo the wood.s were he1d. to the length of Lumber ealJ.ecl for
by the orclers on hand.. fhe logg:lng equlpment ls a htgh leacl

system whtob requlrecl th*.t the 1-ogs be eut ln af,vance so as

to have them on hs,nal whlle ru-nnlng, vrhloh was a han&loap 8,s

they eould not always hxoi{ slze of 1og to eut sufflclently
far ln ad.ve.noe tc have them ln the woocls a.s the ord-ers re-
quLrecl, Often due t: the r:rd.ers they were autttng two to

elght feet off the Leneth of tlmbers of ten by tea ancl

tl-relve slzas, end- uslng the waste for flrewood. A more

mobtle type ef logglng eoul.Bnent woul-cl ha.ve remeclle& this
by greater seleetlvlty rf logginq thus supuLylng tbe m111

vrlth more overrun lnstead. of an unclerrrr:r &ue to the large
omoutt of vrpste.
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HETHOD

In. ma,klng this studyr mY coll-eague a.nc[ I lookecL up

varloue artleLes ou the Derfor&ajnee of these stuilles, &s

aonduete& by the Unlte& States Forest Se:ryLee. ?b.e follow-

tag quotatlon gives what a mtLl- aro(ttrctlou Etudy lsr aail

what 1s requlre& to make oae,
*

nluubermen are realla,Lry more ancl more the la-
fluenee exertecl by log size a:rtt guallty oa logg1119 an([
sawollL costs anilproilts. thls ts evldent ln the gr-os-
1n6 praetloe of seleetlng logs 1n the w-ootls, the estab-
ffEfrire of mtl-ls speolal-Iy equipped. to hanflle small 19qe
eeonomIcally, anfl tfre greirtef tend.enay to sort. a.n-il hold.
Logs for thl ltems a3& grad.es they ryi11.yteld. to best
arliantage. Ihe neeesstty for norb teuttt?8 to ord-err
and. the*need. for keeplng- lpventorles of elow-movtng lt-
ems at a ntntmu.B ha.s"hrought home foreibly the aeed" for
better ]arowler5-ge rf the oosslbll1ties ta eaoh 1o8. Sueh
hrowlefge ts obtalne& throqgh an.refully nlarned. an& oon-
duotedl mill-saa,l"e stud"i.ee o?r a.s they are more s,!rrop-
lateLy eelled, mlll-produotlorr stud.leg. n

hA ralll-rroduotton stuay d.eterrnlnes the mtlltng tlrye
for losns 1r dlrfpr+nt sreeles, sizes, e.ad. oualttles, an([
the l-um' Fr .r-ptov^ry therefrom by erades an& by slzosr-
under ourrent o':nAittons ta the m111 r,there the stutly X,a

ma.d-e. $awutl} oosts, egtl seL1,1ng rrtces of the proels.et
per::elt of volume ari matters of-reoord". flre msnufaotur-
ing eost for a given 1og e,t a glven &ate can be ooEl-
puIed. from the 6a'stng ttme and"'" the ssrirrnlLl oosts of that
d.ate. IJlul1ar3.y, a logts recovery value, tb9 lalue of
the pro('raots reL6vered.*from lt, can be compute&-froa the
lunber-reoovery &ata en& the ererreat seIllng prloes.
[Ire dlffereaae- between the reoovery Yalue and thO taa;nu-
faotqrln€; cost ls the logrs converslon value. If the
value of-the Bro&ucts from a glven log; ls lese thaa thetr
manrrfacturlng oost, the ]-ogrs eouYerslon value ls aeg-
atlve. If t[e va1'6.e of the procluct |e greater thaa the
manufaeturtr:g cost the converston value of the 1og ls
posttlye. If, the Latter oase, lf the margln over ancL

ibover the oost of narmfaetrrri ls greater than the aost
of the Lo9 d"el-lvered" et the :ronc[, a ytel& ts obtaLaecl
on oapltal tnvested", n- nffre Unftea States Forest $ervlae has been aoncluot-
1ng m11L-rroduetlon stucltes elnee early ln_lts.extstenoe.
fh6se etuiltes hove bepn of uacuestlonetl val-ue to the
Forest servieer ',rartly throlgh xrovlatngi eealers rtltb
flrst-handl lnformatton "s to ]-um]er-grafle recoveryt

* From ?IIE EIffiBERhf.&$, tr'eb, 1955
"a Ml1L-.lroaqotlo4 qfudy,..'ilha,t rt rsrrby J. El"trn lode'"iek
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Bamrfacturlng oosts, a.?t& returas from logs of d.lfferent
quaLltles a,nfl sizes ls lnd.ispensabl-e la timber apprai-
saL. to d.ate, ho'riever, loggers and. sawnlLl- operators
have macLe ltttl-e use of the lnfornatlon thus aocu.mulateil.
Is thls because the purpo e of mlll--procluatloa stu&Les
have not been uad.erstood? 0r l,s 1t beeause lrreseatatlon
of the resul-ts of such stuclles has B1aeed" too nueh em-
phaele otx collverslon vatrnes an& too Ilttle on the ctata
from whtch these valuee were eonputed. and. through whloh
they can be ad-Justed" to ftt d.lfferent operatlng eondllt-
lons?ttnlnformatlon as to conversloa values permlts the
operator to cletermlne whloh sl.zes andl grad.es of Logs
are betng manufaetured. at a, loss or at such a low nost-
ttve return that they are reduolrg the uait retrrrn oa
the ontput. A l"ogger-ma.nufaetrrer ts&y oa,rry log se3"eot-
ion stlLL further by re--oiBtrtng that only those Logs be
removed. from the wooils $rhlch rrytLl show a uonYerslon
value suffiolent to d"efray the eost of dellvery to the
nlLL. 0f oourse, there may be Lnsta.noes ln t."'hlah a 1og
of low posttlve cr even of negatlve oonversion value wtll
yleld materte.L of a quallty neeiled. to round. out the mllIts
;lrorluotLon. In suoh ca,ses the value of ft1L1ng orclers
may offset l-osses oceasloned. by manufaeturlng thte 3.ogl,
b':lrether margLnaL or submarglnal Logs shaLl be retalnefl
mrst be eLeeLd.ed. by the operator on the basls sf hls neetls
and. of the eharaeter of the reeoverles posslble fron sucb
logB. n

n[he eu.tsta,le.d1rrg ltmttatlon on the use of coaverslon
velues l.s that they are ind.loatlve oalg un&er the speo-
lflo marnrfaeturlng conilltlons, costs, atrd. sel1lng pricos
lu effeot at the tlme of the aaaLysis, 3y the time the
results of mll"L-produatlon anaLyses become avall"alJ-e,
oonclltlons usua]-ly have ehangecl to sueh a d"egree as to
render the conolublons poteutially mLsleading. Anotber
llmltatlon ls that the resuLts of shrd.les ma&e 1n oae
m111 are not d.lreetly applieable to a,nother. R

rrUse of the &at-e, reeord.efr &urlng a nlll-pro&uetlon
stucly, howev*r, nermlts ad.Justing oonve?sion va].ues to
flt bhs.nqed. oond.Ltions. It aleo "rernlts ad.Justing suoh
values to a rly rn,ther eloseLy to the irrof,uet of anotb.er
n1lL, lf tbts -seoonal mllL ls using aaproxl.mately_the
ss'me type and" crrallty ;:f logs as the origlna} mlLL and'
le slmllar ln l"ayout. It woulct be foollsh to atteaBt'
f or ex+mFIB, to comp&.re a mll-l- saxlng logs wlth Oeep
eLears wlth one sawing: logs wlth shall"ost a}eargr or &
m111 sawJ.n,s 4,11 large J-ogs rvith one sawlrg a mlxture

of &lapetare. Slnllarly lt vro'rrld- be mislea&lug to con'
Bare a nl1l equlppecl to proituoe 501000 feet per &ay
wlth oae Bro(lnclng 250,000 feet.



6

logs.

I-es,

nEo d.eternine conversion values ancl to ad.just theu
l.f neeessary to d.lfferent nanufaeturlng. oond.ltlons and
to &lfferent milIsr' d.ata are neeileA on (1) type, qualtty,
and. size of logs siwed. i (2) oapaelty and- equi3ftent of
m111 i (5) sawlns ttne Berthousand. fbet lumber tally 3o,
Logs'of d.fferent slzes; ancl (4) lrr-mber reooYerlr, bI
st;ee anil gre,d"es, for average logs of e*eh slze, fhe
ftrst and. seecnd. ktnds of d.ata l-lsted- nermlt oomparls-
ons bet'.'e+Il frt€ferent nnlIl"s: the thlrd. ancl fourth kln&s
glve the ='.sis for n-'tcf ttng menirfaeturlng costs-and
reeovary v-lues r.rnons thr vn.ritus l-og slzes *m.d fOr ad-
Justlng- them in eonerrmlty lrith ehnnqed. eosts a,nd' selLtngl
nrloes. t'

fhe stud.y m8t,le by m5. eoJ-league and. I is not aS ela}orate

as those performe& by the Forest Servtce. fn makinir our stu-

&y, t:e v,iorjcecl for the sai,vlng ttre Only of tire Vari-ous stzefl

Ilsregardlng the leneth, anel a.veragi.ne the timesr 8C&-

and- taL1ys of the sa.nrles of each d-iameter stze.

The eollecting of iiatR. "'e"s ccnBaratlvel;f simple. One

ms.n stcod at thp losr &eck, so*,l1ng the ]-ogs, &nd tlmtrg them

throuqh the mi1l. fhe cth^r m*n tal-Iled. the lumber for eaoh

lndlvi6::-"1 1.og as lt eq.me through the m111. fhe tlme belng

te.rren from th. mt.nent the t 6s wp.S fi"rst sa.vred on rrntlI the

last board. rrent thro,-tsir the eut-off saw, Working that way

we acqulred. the gcale, ttme of manufaeture, and. taLLy of eaoh

1og.

fhe grad.e of logs and. lq.mber w&s d.isregard.ef,, In eeo-

ond- groath lougl-as I'1r, there has 'leen no set metheotl of

gracle elasslflaatlon for ]ogs, As for Lr:rn]er gra&es, the

snaIl mllls of the louglas Fir Region cut largLy to ordert

and" for the most part d.o not requlre lr try to get J.tilIber

OVr"r nl:.mber One common. The OrAerS are Usrtally fOf eOBSt-

ruetlon t1i"t.g of lr.rmber, anf therefrre ba'sed' on strength of

mnterlsl rptirer than ..,ryPde,

In ti:o crfiee tl:e tell;r was rulr,q u:l for eaeh gam-1Ie.

For eaeh d"iameter slze, t]:.e seales v'ere average& to glve



7

an average 1og. The tlmes and. taLlles were also average& for
eaeh d.lameter slze. From this averaged tiats the tlmes Ber

thorrs"nd- bonrd feet v'ero fnuntL h::r the fo]-Lowlng process,. One

thouss,n.d dt'r,'id.ed, 'l-..'r the everaqe telly times the aver&ge tlme

eouBls the tinre tr mannfaet',:re one thousand" boarcl feet.
lhls was also done fcr the average soales. The results wer6

then plotted. on the graph (firi.L) . ?he ta1ly end- the seale

plotte& show how overr.un affeets the tlme for outtlng one th-
ousand boarcl feet.
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CO}TCIUSIOSS

Frrm the grnnh rf reg,rlts, one oonclud.es that a twenty-

trryo inoh '!-og r,,rou1d be the eeonomlc log for the ra111 stuclie&,

but that any 1og withi.n the renge of sixteen to twenty-stx

lnehes ln dJameter are cLose enougb in time per thoueandl to

be good. 1og slzes for a mi1l cuttlng twent3' to thtrty thors-

and. board feet per d.ay with slniilar equlpaent. Although

not.sufflalent samples *?ere gathered. for logs orrer twenty-

slx lnohes ln d.tameter to glve any sou:rd. basie for a oonelu-

slon that they B,re uneconornleal for this slze of m111, otle

Yrorrld gather from watehtns the oBera.tlon that too mueh time

ws.s beln..' tplr^n to tura tl:e Lors d,'ie to the neoesslty of hav-

inq mentror':tnr" in otl:er perts cf the mi.l-l rrin be,ek anil he3.B.

the fect that t:,,enty-four lneh d.tameter logs take about the

s$.me tt,re e,s the tvrenty-two inci:, e&n be expLalaed. beoause

the m111 we,s uslng that size log to make two elght by slx-
teen tlmbers, thus cutting &oun the sawlng time a great &eai[.

The secular trend. of the graph ls d.oi:n to the tvrenty-two

lneh 1og, from there the trend. starts up. Although as I
satd. before clue to laek of samples obove twenty-six lnshes

in d.laraeter no d-efinlte eoneluslons ean be reached. that Logs

etrove that slze are uneoonomio. ff power turnlng equtpnent

l,Iere used ln the mi1l loss over twent;r-two tnehes 1n &famet-

er rrou"!.d e.r l ta.11s, R'rout the se.me tlme per thouss.nd. board. feet

t r roanrrf a,ot1lre .

Sinee the Columbia Rlver

rrrn ls less on the large logs

Those Logs showlng an rrnd"errren

l-og ru!-e wa,s uged., the o'\rer-

than on the snaller ones.

are caused. by the great BJto-
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ted

Lt

the tlmlers to the leugth apaeLf-of waste tn trtmnlng

la the rrd.er.

Ehe faet that

ler goaLe thsn the

Grelrea€y ln leath
aail oonBrehensr.ve

some Loqs of larger dllameter harye a anal-

lrev:tous d.lameter slze tc elue to the dH.a-

aad^ havlrrg to fev,r sampl,es for a oonplote

study.


