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This issue of Forest  Research Notes is devoted t o  abstracts 
of p ro jec t s  under way or recen t ly  completed by t h e  Section of Forest 
Products, This sec t ion  conducts research designed t o  contr ibute  to 
better and more economic u t i l i za t ion  of t h e  products of t he  forest. 
As shown by the variety of subjects  presented in these notes, t h e  
projeotes range from tho s t a t i s t i c s  of production, which is carried on 
in cooparat ion with tho Bureau of t h o  Census, through the improve- 
ment of rmnUfacturing ract'nods, t o  improv~nents i n  t h o  utilization of 
unavoidable waste In both moods and m i l l .  Its rcscarch is by no 
meaiis confined t o  the problmns a r i s i n g  i n  the management of public 
t imbbr lands; it a l s o  a i m s  t o  scrve tho  operat o r  on private t inbcr- 
lands, t h e  sawmill owner and t h e  consuming public. Tho Section of 
Products functions as a roprcsontativc of the United S t a t e s  Forest 
Products Laboratory at Itadison, Wisconsin, making available t o  tho 
citizens of t he  Pac i f i c  Northnrcst t h e  f indings  and appl ica t ion of 
t h o  research of t h i s  agency. 

Thornton T. 1.3mgor 
D i r ~ c t  OT 
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The greGt Tiliarrlook F i r e  of 1933 has focused a t t e n t i o n  on the  salva- 
b i l i t y  of timber h i l l e d  by f i r e .  inves t iga t ion  of de te r io ra t ion  and t h e  
fac to r s  influencing it was undertaken jo in t ly  by the  Sect ion of Products, the  

C 
.A Division of Forest Insec t s  and t h e  D i v i s i o ~  of Forest Pathology. The follow- 

ing statement and d i a g a m  s u m ~ a r i z e  t h e  s a l i e n t  r e s u l t s ,  

t The ordinary c r o m  f i r e  des t roys  l i t t l e  sound merchantable wood. 
m e 1  f o r  t h e  flw.es i s  p r inc ipa l ly  brush, debr is ,  dead t r e e s ,  t h e  highly corn- 
bus t ib lc  f o l i a g e  of l i v i n g  t r e e s ,  <and an occasional s tanding defective t r ee .  
The outr ight  loss  by f l a c e  is concentrzted mciinly on negat ive-value t r e e s  a d  
if the  timber of merchm-table s i z e  could be immediately logged most of it 
would be s u i t  able  f o r  economic use,  

Less s p e c t ~ c u l a r  than t h s  l o s s  by flanle, but more c e r k i n ,  is t h e  
de te r io ra t ion  f o l i o a i n ~ ~  f i r e  when insec t s  2nd fungi  destroy t h e  wood. Un- 
l ess  winter is at  hmd, t r e e s  k i l l e d  by f i r e  a r e  at tacked by i n s e c t s  t h e  s,=e 
year. h-ong t h e  f i rs t  a r e  species which mine g z l l e r i e s  i n  t h e  bark, Ceposit 
eggs, ?ad r e m  broods of 1::mze ~ ~ I n i c h  ~ s s i s t  i n  t h s  work, A ycrlr o r  s o  k t e r  
sc -p~ood ixsec t s  burro-;{ through t he  bzrk i n t o  t h e  szpwood, and z t  a s t i l l  la te? 
pcrigd,  her-.rtnood insec t s  a t t a c k  the  hcartnood cn.d r i d d l e  it v i t h  ga l l e r i e s .  
S inul tz~eo-us  ~ i t h  i:lsect depred~.t ions aro those of f i ~ n g i ,  t hc spores of ~ h i c h  
:irs :2v2~.  prssent  an2 obtz in  ccccss t o  ths ~ o o d  of k i l l e d  t r e s s  t h r o u w  cracks 
in t h e  bark, insect  g a l l e r i e s ,  and o tne r  openings. Uhile insec t s  are nin ing  
galleries in  the  sapwood, fungi  ( r o t s  m d  s t . l i n s )  are discolor ing it and cnus- 
ing dccay. Later 01: 30th ugeacics a t t a c k  t h c  heartmood, 

On the following gage is a gcnoralized sketch, rcprcscnting a cross- 
sect  ion of a Douglas f ir  log, i n  which is sho~m the  depth of dmage (dctorio-  
r z t  ion)  in di, i^ferentyears a f t e r  t::.e f i r e ,  Each. sec to r  i n  t h e  diagram repre- 
s e z t s  .we3 where d e t e r i o r a t i o r  Following fire w a s  studied. A s  a matter of 
i n t e r e s t ,  " T i r e  No, 1" is  t h e  well-hxovm Ti l lmook  (1933) f i r e .  Then thj .s  
burn was exanined iE 1934 the  sapwood was found t a  be s ta ined though s t i l l  
s u i t e b l c  f o r  use, In  t h e  diagram t h i s  s t a in ing  o r  p a r t i a l  de te r io ra t ion  is 
indicated by cross-hatching, 

Ordinari ly tile sa lvnble  l i f e  of f i r s - k i l l e d  Do~.zplas fir extends 
@ll t k L 3  way from 2 -bo 15 years nrllon lumber logs are t h e  2rincipcil product 
c11t frm fhc  t i a h o r ,  \71ion u t i l i z c d  f o r  fuclv~.ood, salva.su may contixdc, over 
:.: lorgor  period. TI;@ r a t s  of dc to r io ra t  ion depends on scvcrr.1 f a c t o r s  
pl-arrlno:~t :mong r h i c h  is the  s i z o  of thc: t L ~ b c r ,  U r g e  na tu re  t r e e s  over 
A0 i~ iches  in dia;~ett;r wJ. t i l  rat t ier  dense wood and a s;nclL perceztage of sap- 
aoad. rc,r!ain usable 1::1t?ch l u q s r  . t7 : ;u  s:a,zll second-growth *ess ~ i t h  wide 
;~;rowth rln~~r,s m a  r l 2 . r ~ ~  proport :on o+ sapwood. During 2934 some opcrctors 
s~-lvr .g& 11.u3i;,r,.r I G ~  f-ox. t r a c s  t ! ~ ~ t  h ~ d  been killed uorc than a decade be- 
fore,  a ~ d  qui" :: nl.mol:.r of sn lvcro  ontcrpriscs w r e  conicct td i n  5- t~ 8- 
year-old bxms. Is co::itr-jpt, t ' i r  7-.ccs durzble specics  1iB.s ves-krrr hcmfock 
rc53:.zin us=Sl-2 onl:? t r o  o r  t h r c c  ;;c,lrs. 





The l a t e s t  hardwood s t 7 ~ d i e i  i n  s aeri.es of i n v e s t i g ~ t i o n s  on 
the  u t i l i z a t i o n  of minor t r e e  species  of t h e  region is nor them black 
cottocviood ( ~ o p u l u s  t r ichocarpa  hanta ta) .  T h i s  i s  nn abs t rac t  of an - 
a r t i c l e  of t h e  s ~ i ~  t i t l e  t o  appear i n  The Tinberman a t  an early. date. 

Northern blcclr c o t t o ~ ~ o o d  grows from southern Alaska t o  
northern Cz l i fo rn ia  arid f r ~ m  t h e  P c c i f i c  Ocean t o  nes tern  Pf:ontana. It 
rci?c'rlcs best  development occurs i n  tho  grcatos",uantity n w t  of 
the; C : ~ . s c ~ d o  Rmge i n  Washiilgbon and Orogon, -where it a t t a i n s  a greztor  
s i z o  than any other  hmdrrood of t h e  P a c i f i c  Morthvcst . Cottonnood is 
t h i r d  Fmong t h e  hclrdxoods of t h i s  region i n  qucat i ty  and vr.luc of lum- 
b s r  uscd, Scing surpassed only by red  a ldor  biglcclf m?.plo. The 
prescnt s tand of northern black c o t t o r ~ ~ o o d ,  12  inches and over, i n  
western Oregon and nes tern  Washington is 249,785 r!: f e e t ,  log sca le ;  
143,126 I!: f e e t  in  'tVoshington, 2nd 106,659 1: f e e t  i n  Oregon, 

The woad OF nor thern  blcck c o t t o ~ a o o d  is S e m y  nhen green, 
but l i g h t  i n  m i g h t  mhen thoroughly seasoned, It is s o f t ,  uniform in  
t ex tu re ,  a d  f ~ . i r l y  strq, ight  grained, Whsn dry it is tough, odorless 
m d  tastcless. The ~ ~ o o d  t u r n s  ctnnd gluos cnsi ly ,  holds nails m d  
scrcns acll and does not r c c d i l y  s p l i t ,  It is Iov i n  bending (w-d can- 
press ivc  s t rength ,  st i f r c c s s  c.rd shock r c s i s t ~ . n c c .  

The consumption of northern black cot t onmood in Washing% on and 
Oregon i n  1910, 1923, aLd 1930 amounted t o  43,103,000, 16,415,000, and 
21,624,000 f e e t  respect ively  . 1;Iay indus t r i e s  t h a t  used c o x  iderable  
q u a n t i t i e s  i n  past years have now turned t o  t h e  sortwoods o r  o ther  na- 
t i v e  hardvoods because of t h e  increasing scantiness of dependable, 
r e a d i l y  ava i l ab le  supplies of cottonwood. 

The footages consumed by vzrious indus t r i e s  i n  1930 were a s  
follows: Pulp and papor 12,660 1C; ~ x c e l s i o r  2,700 P!; f i r n i t u r e  (lumbcr 
form) 1,870 M; f u r n i t u r e  (venccr  for^) , 4 2 1 ;  baskets, f r u i t  pzckngcs, 
and cgg crn tcs  ( v o n m r  form) 1,530 El; boxes and c r a t e s  976 L;; chairs 
460 E:; cuto body construction and r c p a i r  3 IJ. For t h r  pczst several 
years cons idcrcblc  quant it i c s  of nor t  hem black cot t onwood logs  have 
been shippad t o  t h o  Orient f o r  mztch manufacture - 603 M f e e t ,  Brorc- 
ton scz lc ,  i n  1929; 2,000 E: f c e t  i n  1930; 14,,500 M f cc t  i n  1931; 2,500 M 
feet i n  1932; 2nd 8,500 13 ffect; i n  1933. 

IE tho past  +the a a j o r  3=t of t h ~  p r o d u c t i ~ ' ~  h:s' come from 
Icnds being cleared f o r  aagicul turc ;  fu ture  suppl iss  --'IYXI such aroas 
w i l l  bo negligible, Thcrc arc, howoircr, rimy s i t e s  x:lsuitcd t o  agr i -  
cul-turo, ospocia l ly  on lorvlznds, vhcrc t h i s  spccios s i l ~ u l d  bc crrcour- 
:?god z it her by plant  in: o r  m=egcrr;ont. 7.Tncrc nort  hcrn blzcic: cot t onmood 
occurs i n  rzixturt; with o the r  comerc ia1  spocics t h c  mn;:agi;.a.xt should 
aim t o  prcscrvc it 3s cz intcgr?.l  ga r t  of' t h e  stand. Becnuac. of t h e  
casc mith ~ih.ich. tho t r ~ c  rv:jprcduccs cud i t s  rapid  -tzld pe r s i s t en t  gronth, 
the  e s t a b l i s h c n t  and ~~cintsn~::ce of t h i s  spscics  on f~~vor? .b lc  o i t c s  
should of fe r  no d i f f i c u l t y .  



The cconomic value of the  farm t imber lm~ds has ncvcr bccn 
f i l l y  apprcciatcd i n  any of t h e  major lumber producing rsgions of t he  
ns t ion u l i t i l  such tim ae t h e  axtcnsive s tands  of vi rg in  timbcr have 
bcon l a rge ly  cut out, This has bcen t h c  oxperiencc i n  t h e  Northcast- 
el%, Lako, and Southcrn s t a t c s ,  r ~ g i o n s  vhich havc srrcccssivcly held 
tho lcad i n  l m b e r  product ion. Although t h e  fam timberlands have 
ahays  bccn a sourcc of f u e l   ad t o  a lcsscr degree of fam min ten-  
m c c  matcr ia l  t h e i r  re31 iri~portmlce as a comncrcial source of timbcr 
prodlxcts r-.s not fully apprcciztcd so long as large s ca l e  lumbering 
operzt  ims prcdminzt  cd, In  1029 t h c  t o t a l  vzluc of t he  lam t Inberm 
land products cut i n  thc?so t b r c s  rcgions nmowntcd t o  $168,000,000 o r  
about onc t h i r d  t h a t  of a l l  tho  kunbor produced, 

The oat ion 's  l a s t  graat s t m d  of coniferous swt imbcr  l i e s  
in  ncs tcrn  Washington and mstcrn Orcgorz. ,As would bc expected i n  a 
rggion of' cxtcnsivc ttnbored arcas t h c r c  is a llmgc acrcagc of timbcr- 
1c.n.d includcd i n  farm u i t s .  The 1930 repor t  of t h e  Census Burecu 
ahoncd tEn.t t h e  f :.ms of t h i s  rcgion included 693,354 acres  of mpas- 
turod t hbcr lnnd  and 2,103,262 acrcs of pastured t imbcrlLmd, a t o t a l  
of 2,796,616 acrcs,  This reprcccntod about 4 4  percent of t h 2  farm acre- 
age o r  36 acres  of lr'nd, more o r  l e s s  timbered, per farm, 

On thc  bas i s  of f h~ recen t ly  co~aplcted fo r c s t  survey of t h i s  
region, it is conservctivcly c ~ t ' i r n ~ t o d  t h a t  t h e  stand of mcrch,mtable 
timber ~ i t h i n  t hc f n m  uni-t s mounts t o  25 b i l l i o n  f e z t ,  log  scale. 
Thore a re  ~ l s o  thousands of 2 c r w  carrying heavy s t m d s  of reproduction, 
and of pole and sapl ing s i zc  na t c r i c l .  Douglas fir, tho major spccics 
of t hc  region, conprises z t  l e a s t  90 porccnt of t h i s  timber, Other 
spccics includc mcstcrn ho~~ lock ,  1 0 ~ 1 n i d  ~ ~ l l i - t e  f i r ,  nost em red  cedar, 
S i t k a  spruce, ponderosa pine, incense codzr, red a lder ,  biglcaf maplc, 
neat orn  ash, northern bl rck cottonvood, md Oregon 3h i t e  and Calif o r ~ i ? .  
black oak, 

The tot0.l vzluc o r  f'1m t irn5c?r products cut in  t h i s  region i n  
1929, as reported t o  t he  Consus INrczu, n2s $5,510,444, rn amount noarly 
equal t o  t h o  vzluc of t h e  s~all f r u i t  (berry)  crop of the  rcgion t h i s  
S~LTZIC yocir. This vnluc n;ks mzac up as fo l lons:  711,307 cords of f'uel- 
rrood, vr.lucd at $3,200,432; 233,929,000 f cc t  , log scnlo, cf scJ?logs, 
$1,454,318; 45,281 cards of pulpT::ood, $274,083; 1,227,832 posts, 
$154,863; 184,361 t i c s ,  $121,640; 142,747 polcs and pi l ing,  $317,108. 

During t h e  past  y x r s ,  cu t t ing  on thcsc arcas has pro- 
grcsscd rriorc rapialy  than  uomazl beczuso of t h e  lorn p r ice  of farm crops 
a7.d t he  accd of 43nnsrs P c r  ready money, &a a r e su l t ,  somc of the  f i n e s t  
sccond-grotrth t b b c r  i l z  t h c  rogiorr is bcing secr i f iced.  The proper pro- 
t e c t  ion, u t i l i z a t i o n  axd mmagcaent of these f2m $im5crlands is of 
v i t a l  hgor tznco  t o  the  ocanm,'aic ;7011 bcijig of -the i ~ d i v i d u a l ,  the  immc- 
diate cammunity, and the  s t a t o ,  

11. Me Johnson 



One phase of t h e  Forest Survey of the  United S t a t e s  is t h e  es- 
tinlation of present and f u t u r e  requirements of wood f o r  d i f f e r e n t  'purposes. 
There are ce r t a in  so-called minor items which should be included in such 
estimates. Wen though individual  items comprise but a small proportion 
of the  t o t a l  requirements, i n  t h e  aggregate the minor i t e m  loom r a t h e r  
large ,  m d  may provide out l e t s  f o r  small o r  rough t inlber unsuit  cd t o  major 
products. Among tho minor i t o m  a r o  t he  posts  and Lumber usod i n  fences 
on f m s ,  Various est imates of  farm fcncc requircmonts havo bcen made, 
with as many answors a s  t h c r c  have bcen invest igat ions.  ConscquontLy, my 
promising source of more d c f i n i t o  da ta  is worth analys is*  Such a source 
was fond i n  the  loan appl ica t ions  and appra i sa l s  on f i l e  i n  Federal Land 
Banks. Thosc f o r  Oregon and 'flashington havo bccn analyzed with i n t e r e s t -  
ing r e s u l t s  & 

Thorc is a d e f i n i t e  r e l a t i o n  between s ize  of farm and tho rods 
of fsncing pcr acrc. Thc r e l a t i o n  is t h e  samc i n  both Orcgon and Washing- 
ton,  indica t ing t h a t  tho  P a c i f i c  Northwest is  a r a t h c r  homogeneous u n i t  in- 
so fa r  a s  fencing p rac t i ces  q e  conCcrnad. Tho fencing-acrcagc r a t i o  do- 
creases from 14 rods of fencing por ac re  on 10-acre farms t o  8.5 rods on 
40-acre farms, t o  2.5 on 600-acre farms, and t o  1,s rods per  acrc on farms 
of over 2,500 acres ,  

By using t h e  abovc r a t i o s  i n  conjunction with ccnsus figures of 
number and s i z c  of farms t h e  mount of fcncing now i n s t a l l e d  i n  Oregon and 
Washington has been estimated as 81,636,170 rods. Under the  assumption of 
one fence post per  rod t h e r e  a r e  now 81,636,710 posts  on farms i n  t h e  Pa- 
c i f  i c  Northwest , 

Since western red cedar and Douglas fir a r e  t h e  predoninate post 
woods an clverage l i f e  of 12  years  may be expected, making t h e  annual re- 
p~acements for the rcgion 6,803,014 posts .  Under an averago volume of 1.08 
cubic f e e t  pcr  post t h e  f o r e s t s  of t h e  region w i l l  be ca l l ed  upon t o  supply 
7-1/3 mi l l ion  cubic f o c t  of mood snnuzlly f o r  f-rm fence posts. Thcre is 
no reason t o  bclicvcl th7.t tilo znnu-1 requirements w i l l  bc greatly modified 
through t h e  use of s t e e l  o r  concrete pos ts ,  through a change i n  the fenc- 
ing-acreage r a t i o ,  o r  by an increase i n  the  average post l i f e  by preserva- 
t i v e  treatment. 

T. Elton Lodewick 



I n  a region whose econonic welfare l a r g e l y  centers  around a s ing le  
industry,  as is t h a t  of Oregon =d Yashington around lunbsring, it is  of in- 
t e r e s t  t o  note  t h e  t r end  i n  t h a t  industry from year  t o  year. 

The t a b l e  shows the annual lumber production of' Oregon and Washing- 
ton  during t he  period 1925 t o  1933 together with q u a n t i t i e s  cut of each of 
the f i v e  major species. Peak years were 1926 and 1929 when t h e  proc?uction 
exceoded 12  b i l l i o n  f c e t .  I n  these years Oregon provided respect ively  37.1 
and 39.5 percent of t h i s .  

The l u b c r  indust ry  was wrong t h o  first t o  c u r t a i l  output with the  
advent of subnomal ~ c o n o n ~ i c  condit ions i n  1930. Product ion dropped from a 
provious avarage of fron II t o  12 b i l l i o n  f ~ c t  t o  9 b i l l i o n  i n  1930 and t o  
4 b i l l i o n  i n  1932. During t h e  depression years Oregon's proportion of t h e  
production i n c r c a s ~ d  3 o r  4 pcrcent ovcr t h a t  of peak years. 

The decrease i n  production was accompanied by a change i n  the 
r a t i o  of tho species  t o  oaeh o-thcr. Whereas Douglas fir formed 7 1  p ~ ~ ~ c n t  
of t h e  Washington production i n  podk years,  pondcrosa pine 6 pcrccnt,  =d 
wcstem hcmlock 1.6 pcrcsnt i n  1932 and 1933 t h c s ~  spccics  nade up 78, 8 ,  
and 7 percent,  rcspect ivs ly .  In  Oregon the  proportionate quant i ty  of Dou- 
g l a s  f i r  decreased 4 pcrccnt and - that  of pondsrosa p ins  incrcascd 2 pcrcont, 

--- 
Sta-tc and : Total  : Douglas : Ponderosa: Wcstcrn : :$a. red  : S i t k a  

year : production - : fir : pine : hemlock : cedar : spruce 
Pd'I : b! 15 : nlr - - - - I2 - : Nf - 

Oregon 
1925 

H. ?I. Johnson 





During recent  years the  pulp m i l l s  of t h e  Pacific Northwest have 
purchased an increased proportion of' t h e i r  wood supply i n  t h e  form of cord- 
wood r a t h e r  than as  logs or  sawmill waste, This change In policy suggests 
severa l  i n t e r e s t i n g  problems, among which a r e  (1) t h e  r e l c t i o n  between log  
sca lz  and cords i n  logs of d i f f e r e n t  s i zes ,  and ( 2 )  thc  r e l a t i v e  degrcc t o  
which t r co s  of d i f f e r e n t  d i a ~ e t ~ x s  aro u t i l i z c d  mncn workcd up i n t o  cord- 
mood. An invcs t igs t ion  durihg thc  s m e r  of 1934 provided snsacrs t o  thesc. 

IlTcasurcmonts of tho  s t i c k s  i n  230 cords of vood ind icz te  a s o l i d  
contents  of 86 cubic f 2 c t  per s tandard cord. Tho rncasurar~cnts wer9 made on 
m~?.tcrial stackcd i n  t h e  xoods by the  c u t t c r s ,  2ilcd on r a i l r o a d  s id ings ,  o r  
r ickcd i n  t h e  m i l l  yard. Ricks with from 50 t o  145 s t i c k s  p L r  cord were in- 
cluded, and f i v e  spccics wore rcprescnted. For these reasons t h c  average 0b- 
tninod is considered represcnta t  ivc for s p l i t  wood n i t  h in  t h e  rogion. 

The niunbcr of s t i c k s  par cord appears t o  cxcrt Fut l i t t l e  infLucncc 
on s o l i d  contcnts  i n  s p l i t   rood. There nas incrcasc from 80 cubic f c c t  i n  
cords with 50 s t i c k s  t o  88 cubic f e e t  i n  cords of 100 s t i cks .  Further increasc 
i n  t h e  nwnbcr or s t i c k s  did not chm-go t h e  s o l i d  contents. 

Thc dcgrco of u t i l i z a t i o n ,  arid the proportion of t h e  s o l i d  contents  
l e f t  i n  tops,  sturilps, 2nd unused pnr ts  of t h e  m~rciiantable por t ion  arc pre- 
sontcd i n  the chart .  These da ta  p.rc f o r  old-gromth -t?estern hemlock m d  white 
fir t r e e s  i n  ncstprn Orogon, U t  i l i z c t  ion t r ends  ncrc similar i n  second-growth 
S i t k a  spruce and Testern hcmlock near Abordcon, Washington, though u t i l i z a t i o n  
was s l i g h t l y  lonor, primari ly because of t h o  p rac t i ce  of c u t t i n g  high stumps 
or long-butt ing beccuse of interlocked gra in  z t  thc  base of  t h e  t r ~ e s .  

Vt i l i z e d  
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I OUTPUTS IN S l S L  DOUGLAS FIR S&Q'.III?3 I 
One bas i s  of comparing ef f ic iency i n  sawmills i s  t h e  output 

per  man-hour. The Section of Products has recent ly  enlarged its pro- 
gram of work with small savmills  i n  t h e  Pac i f i c  lTorthwest with the  idea 
of e s tab l i sh ing  bas ic  man-hour output curves f o r  m i l l s  i n  each capacity 
c lass  from t h e  smll r e a l l y  por table  m i l l s  c u t t i n g  one o r  two thousand 
f e e t  p e r  day t o  the permanently es tabl ished m i l l  producing 50 thousand 
board fee t  per  day. Those w i l l  be extended l a t e r  t o  include m i l l s  of 
l a r g e r  s i z e ,  i n  an e f f o r t  t o  answer t h e  perennia l  question of t h e  in- 
f luence of m i l l  s i zo  on ef f ic iency,  

During t h e  v i n t c r  of 1935 preliminary investigations were un- 
+ dcrtakcn i n  throe  m i l l s ,  mainly as  a t e s t  of t h c  work plan. Tho man- 

hour output curves obtained are in tc rcs t ing ,  and a r c  prcsonted on t h e  
next page, 

For uniformity it vas nccassary t o  consider i n  these  curves 
only t h c  men in  t h e  savmill  proper, i.c,, from thc: log  deck t o  and in- 
cluding tho  grccn chain. Such a segregation i s  l o g i c a l  because t h i s  is  
the por t ion of s a ~ m i l l  opcrzt ion t h a t  is influenced by log  size.  Yard 
handling, seasoning and planing a r e  dependent upon the  footage handled 
r a t h e r  -than t h e  s i z e  of t h e  log  from which t h e  lunbcr was cut.  

From t h e  curves it i s  cvident t h ~ t  t h e  mm-hbur output when 
haEdling small logs is decidedly smaller than when sawing l a r g e  logs  
rcgardlms of nil1 s ize .  I n  f a c t  with 10-12 inch logs t h e  output i s  
only 2 / 5  of t h a t  obtained when sawing 24 inch o r  l a r g e r  logs. I n  each 
m i l l  t hc re  appears t o  be 2 log  s i za  ~.bouc mhich t h e  man-hour output re- 
xains cons tmt .  Previous o t u d i ~ s  have indicated t h a t  when logs  become 
SO l a r g e  as t o  overtax t h e  machinery i n  t h e  mill the re  w i l l  again be a 
downward t rcnd i n  t h e  output.  It should be noted t h a t  the downward 
t rend i n  t h e  curve f o r  t h e  104: m i l l  is not t h e  r e s u l t  of log  size.  It 
i s  a t t r i b u t a b l e  t o  t h e  f ac t  t h a t  one-inch lumber w ~ s  being cut from t h e  
center  of t h e  large logs n t h e r  than plank and t i e s  which would normal- 
l y  be produced. 

n t u r e  annlyscs w i l l  b r ing out t h e  e f f e c t  on output of s i z e s  
of lunber sawed, t h e  e f f e c t  of various q u a n t i t i e s  of power on output 
i n  m i l l s  with s i m i l a r  equipment, as wel l  as o the r  points  which should 
contr ibute  t o  b e t t e r  oil1 planning and operat ion and t o  c lose r  u t i l i z a -  
t ion. 

J. Elton Lodemick 
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Under t h e  assumption t h a t  the  headrig s e t s  t h e  pace f o r  t h e  
sawmill it i s  evident t h a t  t h e  a b i l i t y  of t h e  sawyer t o  produce will 
markedly a f f e c t  t h e  nanufacturing cost.  During a recent study i n  a 
Douglas f i r  m i l l  operat ing a t  a capacity of 20-25 p3 per 8-hour s h i f t  
the re  was an exceptional  opportunity t o  obta in  comparative da ta  Qn 
two sawyers, which though not cxtensivo, a r e  very in te res t ing ,  The 
f i r s t  sawyer had hem at  t h e  m i l l  some time, and was f a m i l i a r  with 
t h e  c h a r a c t e r i s t i c s  of t h e  logs  and with t h e  items produceda m e  
second saiy.jr came d i r e c t l y  from t h e  pine region and had not handled 
"the s t i ck t '  i n  a fir m i l l  For over a year. Both mere sawing t h e  same 
typcs and lengths  of logs  frm t h c  sane source, n i t h  t h c  s m e  m i l l  

d nere producing t h c  same items, l m g c l y  bridge plank with 
somc "'""' 4 7 4 and 8 / 4 s i d e  c u t s  a ~ d  an occasional  s n i t c h  t i c .  The man- 
hour outputs  of t he  m i l l  for  logs of d i f fc rcn t  d i a ~ e t s r s  under thesc  
tmo men a r e  presented bclorr: 

: Output pcr man-hour (board fzo t  log  s c a l c )  
Log diameter : S a ~ n ~ c r  Xo, 1 : S a w e r  Eoi 2 -- " 

( inches ) . - (86 logs3 :Fiyst  75 1ogs:Second 75 logs 

It is evident (1) t h a t  t h e  s c c o ~ d  saTaycr was not as c f f i -  
c iont  as t h c  f i r s t ,  ( 2 )  t h a t  t h c  output incrsaszd as  he became more 
fami l i a r  with t h o  nark, ( 3 )  t h a t  h i s  lack of cxpcricnce mas most ovi- 
dent i n  tho  vcry smll and i n  t h e  l a rgc  logs. 

Even when thc: socond sanycr 76s attain in^;: h i s  bes t  output, 
t h e  manufacturing cost  pcr  n9 f c s t ,  gross l o g  sca lc ,  rangcd from 5 t o  
15 pcrccnt highor than when thc f i r s t  sa-rrycr was s ; t t l n g  tho pace, 




