
5 
s ow.~ AN L 

{.4. 6 '.5 

k-welopment5eco55. and 

A sual,swdll enerpris 

Simons.... . 

4. DOTODWST-G~t S mow" 4wIP5G g5 ol., 

vs .1MVER4f "A -WAM&WW DW 

I* IStSSam. 

Siml scle dustrs nd lpdusrial atto 

"0 ses-I40-4 



5 

EQAAA*,Afs 'AHNIAUnA" A:NAC L EUR EW 

AAAIIA,~~ A'~~ 5'np'"" 
4 
T A ,'" U ' " A A ' AA 

'K '4AA~ ""'' ''Q'A A;A, S M A L L AAt~A '~A~lt ''' 

''"AA~A\,U
A # g>, 4,~ A 

A - A 
A.A AA AA 

A ,i'AAA ~A "A 

VkAS '~" A t'AAA15~ " 5~ ''A lfM IL LA' d tIA A 5~ 

Pt' A AENTERPRISEA 

A' Avised~AR 

AA ''"-~ 1959~~~ARI 
A AA A ~ A ' '', 27 Ai~5A~re 


A'0''A'-AA~ AA
 

4 1 

-AN OPERAT}ON MAUA FO-COPAAIE R'~ S* 

t"A"A%"" A * A 9W P 

ACAIY """ A AifnAt'" Awk(WiAfldsrW Rs 

_________MRMI 

O C ______________________________________ 

5i){Eawruor.L 
A5 

S -"5' 





----- ----- 

TABLE OF CCNTENTS 

PREFACE_ Paige 
PREACE .. .................... 
 I.................. 
 i 

INTRODUCTI!ON
 
IThe Lumber Business .....................
 

Deli tition of a Small Sawmill .. . . . . . . . . . . .

Ad.- ztages and Diia antages oi ,rrali Sawmils . 2
 

REQUIREMENTS FOP TARhN2G A BUi ESS. .................... 3
 
Personal Reqmure-i.en s ............................ 3
 
Timber Supplies . .. ................................. 4
 
Labor.4
 

....... .. ............... .. .......... 4
 
Contract ard C .stom Sawing.......................... 5
 
Legal Requirements . .............................. 5
 
Safety 66........................................ 

Capitai . ....................................... 
 7 

CHOICE OF MACF[DiERY..............................7
 
Headrig ....... ....................................... 7
 

Frame or Sas, Gang Saw-.8
 
Multiple or Gang Circular Saw Headrigs ............... 9
 
Twin Circu r Saws................................ 10
 
Single-C= Headrig .............................. 10
 

Band vs Circular Saws.......................... 10
 
Log Bea -.s Headb ck................................. 12
 
Setworks............................................- . i
 
Feeduorks ................................. 16
 
Permanence or Mobity ........................ 17
 
Headrig Costs ............................... 18
 

Saws,.......................... ......... ...... -0
 
Accessories .323.................................... 


Log Clearers. ................................. 23
 

Material Handling .............................. 

Edgers ...................................... 24
 

25Trimn Sa ws ----- ----- ----- ° ---...
 ° 26 

Log Turners - - - - -- - - -- -- - -- - - - - - - - -- - - .. . . . .. ?8
 
Residue Disposa! Equpmer. ....................... 30
 
Other Accessories................................32
 

P ow er U nits - - - - - - - -Poe Uis............................................3 - - - - - - - - - - 32
 
Equijment Costs for Typical Small SaurmiU Installations.. ...... ... 35
 

SETT~iG-UP
&ial OPERATIONoato ~dLyot...............................35
 ....................................3 5
 
Mill Location at. Layo . ............................ 
 35Location...................................... 
 3
 

Soetting.. Up a Portable ill....................... 37
 
Setting Up a 3obile Mill ........................ 42
 
Setting Up a Permanent Small Mill ................. 43
 

Log Storage .................................... 46
 
Prevention of Damage irom Insects and Stain ............ 46
 
Prevention of Ead Checking ........................ 47
 

i 

http:Reqmure-i.en


Page 

Lumber Storage ................................. 	 48
 
Remanufacture .................................. 	 48
 

RUNNING THE .ILL ................................. 49
 
Lag Procurement ........ ........................ 49
 
Mill Operation ................................... 50
 

Recruiting ane Training Labor ...................... 50
 
Star-dards of Efiic:ency ........................... 50
 
Duties of the Sawmill Crew ......................... 5!
 

Deck M an .................................. 53
 
Sawyer .................................... 53
 
Saw 1rr .................................. . 57
 
Edgern ar.-Cffbe-irer .......................... 56
 
Trimn errnr.... ............................... 59
 
Loading-O : Cre,. ............................ 59
 

Prevenive Mainte..anc etnz * c-ub!e 5!.ooting ............... .59
 
Behavior rfhre H.,.,............................ 60
 
Lumber T.lk e t-%za,urqcrrenls . .. .. .. .. .. .. .. . .. 61
 

Su.mar-,. . ...................................... 63
 
M kettng. .................................... 64
 
Cost Corc. 6....................................65
 

Need for Acco.nis. . ....... .............................. 65
 
. . . .. . . . . . . 


Reco.-r-nenced . -ounting Syster .......................... 66
 
Systems -4f Bookkeeping . . . . . . . . . . . . . . . . . . . . . . . . 65
 

T .e C!.ec kba.. ..................................... 67
 
Notes Pa-?b e. . ....... ............................... 67
 
Noes Reze-abl, ............................ 67
 
The Da-b'ook ........... ............................. 67
 
The Ledger. ................................. 68
 
The Time Report .............................. 70
 
Profit and Loss Statement ....................... 70
 
Balance Shee: . .............................. . 75
 

APPENDICES: 
i. 	 Gloss.ary . ................................... 76
 
Z. 	 Partiza ill turers in iheLast of Sawm lachinery Manuia 


United States ................................. 83
 
3. 	 Partiai L:st o M n acturers of Suppize: or Sawrrm ls .. 8,6 
4. 	 Sciected References ........ ............................. 87
 
5. 	 A'igrnmera Char;s for Convering rGn. Engiish Unit.s of
 

Measurement to Metric Units ........ ...................... 89
 
6. 	 Horsepower Transmission flating of V- an.! Fat Beting .... 90
 
7. 	 Standard Saw Gauges ........ ............................ 92
 
8. 	 Extent to Which Inserted-Poirnt .awtee:t arnd Tooth. Holders
 

Produced by Variour Manufacturers Can Be interchanged . . 93
 
9. 	 Power Requirements for Equipment Other Than hc Headsaw
 

of a Small Mill ........ ................... ........... ... 94
 
10. 	 Usefui Life of Sawmill Equipment As a Basis for Estimating
 

Depreciation. ......... .................................. 95
 
1!. Re,=ommended Solutions for Prevention of Stain. ,Mold.
 

and Decay in Lumber ............................ 96
 

ii 



4'4~ Y 

.~,(~,: R V * 

00n i,fbuofctseqi*wz~ fti nene obeueu t hsonth eiaihen~f& asml s.trial,busnse ino.' 

Themsraopo lg intrectien. and o44ati of sn4crcl4sw 
of tan an trffital typa~es aedsct. TAUwil 

bsadLaotth.ssltes of macinj such wfrdltalot j com-i 
soniely auomatc ino sawisoprt . i ThesedeauoatcLsmall milles
 
hoaercentl bee quabitenispofua ~nthesawilld States, whre
 
welat ar eaiv andib whr beenaba a
~r 
educted to doabusiets. o osrqiigcniealehia 

sksmall circalarlsale. 
The na~i derection ahis peration sol eur ii 

nmUxn of,sevanarntorades~ionly tkipe mendosroducteewiln 

sared aotteppbltes of maln aeius ail d alhstreort: 
(1)tea prato mil inr saogwit a~ captonheeacty:fomc s0l0 mtol 
have0 brenl eo da.i2 plremnnth foraeslog whp ut nied 

capvarity ofrm1,0o 
smill witha aaciyu t 000 ordfe pry 
adet 29obs beor consiadableatecil 

Thenlsdsrbdi his publication hl mini'wspeaeso refuice 

tare ofheen toreis'ssignuykledtotoensto perodce Noetee 
ea0t000 a Fo0s,0Experimet Satsifn. Upecabfo Pa- &apitloinest 

fouthree ztypson sin!sawis ae icauhor on suhs reort 
(1)d aprtable nFll r smalilogs with axi paierofom 6,000 t 

Tech0qu0 boanfeter day. perm.ne nited with.preare fm latgeios 
a recapct of fatoa Con oar feet d 3)a obile10.000e mvatl0 

Thls publemican a prcepay Mecd for hca Office ofInustia 



For further information and assis:ance, readers should con
tact their local Productivrity Center, Industs ial lnatitute, Servicio, 
or United Staes Operations Mission. Three other ICA public&
tions relaed to the lumber ivdustry a-re available. They are 
"Rouh Sawing of Logs." "Pl-anning Mill - Dressed or Finished 

Lumber," and "Sash anD oor Plant." These deal with capital 

requirements, techn iqes and operations. 

This publication is a revision of the June 1957 edition. 

April 1959 

iv 



M' MDKTIO 

Thebusnes ofcon rtu&logs 

cal#, he ube LIne inhr eUie 
Stae. It is anexcellent type ofenter-

suppisital aaf tiberandwere 
inustrial expansion. is getU4n under 
way. In such areas mucho the timber 

Oodce my b uedlocla,,inbid-
ing hones 'bridges, atu idns 
adas,,the raw nyi* terial for otlir in

dustries,, such as furniture factories 

an b~-u~ig wrs nadto 

lumbro ceraiLkind mabe~ex
poted to ote onret build up,a 
fzvorable'trade biiianceo. 

The busiess of umanutaiturig and, 

industriaLized nathomiandrbelped create. 
the capiii' mecessary, for building up, 
other industries. Not only wvas this true 
in the United States and Cand, u 
also in many, countri es in Europe. 

up term~s ofcailaneqpmt 

%sOssL.~Fig". 1. A rn~kal mml 6km -11m~l As~lnsK 
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requirmt l....umber nepis 2"...my+ board feet* produ ced. I pub

fuly The mahinery requiredo ma-sdered as one which produces, less 

++.4, + +P'P :+++++ +++-++++' ' ' +" 
of the: number of people tiky employ. sawmill site. In the fourth place. a 

the s Ize land, type of. machinery. the small sawmill requires, only a mini
amuntt of power required. or their out- mum of labor; cie the few men needed 

put of lumber per elg~t-bour shift or mnay be recruited loca~ly. eiiminatiag4 
per -work 'day. Nose Qf,i these criteria need for extensileciiin r h 

recrum:orn th 
letet 7 eap ofvillages. ortsbe 

daily production is probaily best, since Finally. the whole enterprise is'oat-such 
It: Is easily ~Ieterunined, is applicable a size that itma be readily.supervised 
t&oU 'by the mit! owner or operator himself.,aHypes of~ mills, and is a relatively 
good indication of size: and efficiency. 
In the United States, this daily output zAnother imnportant advanatage: of a 

Imeasurd~i e~sc Rasd of small mill1 entejrrse is, flexdbllity is 

*SeeAppendix I for definition of terms-Glossary 

ufactulumb r asial sim~ple. 

rip roundo 6paaelogslinesmahi to alog 

generally to o ae is.
'pee h thicknesses desired. (Z)-o 

another machine to cut the, round edges 
off these flat -faced,, pieces. and A3) a 
jnachite to square-up thie ends, of the 

_______ct_____ tw precedin'oper-
t''IS.i 'Tfiese ojeraiUns'ca! be- per-
hirmed by hanU, but hand sawring is 
~slowt hard. an'1efiin and the 

prouctIsnot> l1141y to be, cut very 
accurately. Hence.,a variety of ma' 
chInery has b~een developed to do the 
required work. Some of this machinery 
is simpleand relatively inepeiasve. as 
illustrated in figure I and described in 
this book; se is quite elaborate and 
costly. Properly operated. the simple 
types f o!*lpnint way be made to pro-
duc ~and as salable a product 
ast mori lbrw machinery.

I 

Deflinmaof a Sm~l' hawmill 

.. .. 

There ~~~is ~~......no......................
 
defnitonof. what con~litutes a small. 

sawmill,and what distinguishes it from 
a- mniium-slzed 4min,~--or a~large cne. 
Sawin4Us maybe classifledon the basis 

++++++++++ generjally recognized 

hnZ,0 board feet of lumber~per 

hl~ 

1 h m. 

The -ma H saw.ilU as a busines*
 
enterprise has some very,real advas
ta es over, a mnediuznm- sized or a large
 
sawmill. istpaE, 1nte ni
 
mnill can be erected and put into opera
tios for a relatively modest capital in
vestment. This feature in itself makes 
it. a good type of business for a person 
with limited financial resources. In thme 
second place, for successful, operation. 
relatively smaIIamits; of timber are 

Xrequred. This mayl~eparticularly-im
portant in countries where trausporta
tion facilities have not been developed 
and a mill may coast on gettIig logs at 
an econmical.price onlyfromaiited 
area. In the third place. small saw
mills cam be moved from ote .ocation 
to another relatively cheaply and easily 
and thus adjust to limited timber 

supplies. It is usuallymore+ econmical..-.. +++;++;, 
to transport lumnber than logs. About 
50 percezz of the weightand a cornder
ably Larger proportion of...... the cuibc 
Volume ISLsremoved from the log at the 



re&"-tt ecnoi coaditi mI Be- SawXad handle, the sawersduies.
 
caue O "ite apialre-,,in adition, they ima the logs~
labr'ad prcr


qruireu~ small uuill a epr n slteir wdllpr04u~s. The latter
 
age uhuc~dtim~e oodan suttask. Particularly, is,. frequently~ not
 

do..whe*jn.hey d~it a~ua donse to'best -ad'#~
 
codto _YsskY b brOUghi eason for falure~ of small
'a 	 couzwi"-

about by poor inizfAs, unlavorable *a'wjill, eoftedies. jBecaus h 
weatheri or' temzporary kas ' labol lacktkeoledge.of marhtU pAd market>
 

duoeldceftageukeu 10nr other Spcfcations., many such' owners Aell
 
aciiis uha farv.* terproduc t.aj price flt- os;nt
 

Toa a a hes advan- adequately refleCA their true, values.
 
Cages, a 	 small 7mill has certain disad 


,as cmai-tolarger 
.,,. 

of, a
.atie ~ opra Another disadvantage small 
tioms. La t*first place., th oaor mill is that in many countries it has 

is usualy unbet afford v,-ploying the reputaion of being a~producer of 
mchskilled hels, nd 'iene to be iph-rlor lumber - lumber that is in

succssfl mst nowmach more accurately sized. not sawed to grade 
about all details cot hit business than specifications., or degraded by checks. 
does the owner ofa ,arger-sized estab- warping and twisting, staining.and eVen 
Uishmint. U 'is common practice for rot and insect damage. These condi
many small mill owners to perform or tions are , nt necessawilHy related to 

direct their own mechanical repair mill size and can be avoided or im
work. They often -doctor"6 their own proved if they occur. 

NOUIRETS FOR STAR~ING ABMSWES
 

PeroeaI Reulureuts If at all possible, a prospective 
sawmill operator 'should gain experi-

As has already been mentioned. ence before embarking in business for 
an operator of a .suctessful small saw himself by working for a time in otbier 
mill must be versatile. Gemnerally. he saw.mills, where he may become famiU
must haveboth business and mecanical iar with the jobs that have, to be done. 
ab!Vy. Ini 'Some cases. mills I are If a mH1 operator has helped set up and 
opel ated3 by partners: one takes care maintain a mil. oprated a .headrig. 
of the business details. including pur- edger and trirsaw. filed saws. and 
chase of logs. paymeuts for labor. graded and siacked lumber himsel, he 
equipment and supplies.aud sale of the is better able to instruc and super-wise 
mill pro.ducts; and the other, the me- others. in Some parts al~ te, world 

chancal ork.inIcluding SettigL" theire are Schools where men maler 
operating. an. ~ teml-and these Jobs.1 
'Us acc"gory; equfpneat. More often a 
smallmt *"I.'Mt u esLacking such ex perienceor-t-aiu

anaj ' theie -asn have to6 be in11ii best for aprospective~aml 
*-ndled by one ma.operator to start out ou a Very Small, 

1'3 	 
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scale, so any mistakes will not be too 	 operator must also make sure that suf

ficient labor ill be available. A smalldisastrous. 
mill properly equipped does not need a 

Timber Supplies 	 large labor staff. but the fe-w men it 

does need must be reliable. ;ndustrous. 

When. after study or .ra:n:mg. or and !.'ae certai apitudes. Alt'ou. 

bolh. a prospect v-e s rr.a 1.I sawrnII the output of ray srau ,-.l!s is 2000 

operator is ready to enter bus:mess. board feet .;,er.worker per day, the 

one of the most zm.oriant f:rst deck-	 a'.'eraze is about 1000. Pro.ducti.-vty 

sions is selection of a suitable site- rates betweer S00 an-d 2,000 board feet 

Of first consideratton :s the avatlacitly per worker :er day' should e .oassible 

of r.oght.mber su-.Xa61efortr.e enter- for airnms: anv At iner.tsnal m 

prise and the cost Of obtaintng it. Lf of suc eff:c:e.-.c;, however, requiren 

limber is scarce. closely held or to- careful : electzo-. an. trai.--.g of the 

high priced, a pro:ftable -nterprise r-.:17 crew as wel! as smoothly oer

rm.ay be :m.osstb!e. at=.g mechiaracal eqtuprne.t. 

In ju;dgtng thettrnber s-.;py *ad.ere 

locat rarkets are i-rri-aed. ex port sal:es Markets 

posstb:ltt:es should h e consdere 
of timberSome p'ec:es. I:ke m..ahcgar. . :s T e type an.: q.a:ty 

. ae taoea cons:derablei-
e catered to,. 

cedar. in,.a. ind abeche. at. es-	 d: o 

tah',:shed retea :o : -orLd ra.- exte" ",e - rsKe, :5 

.


ke's, are cj z ral., ve"-;" easy -.3 sel	 One tv-e :b: .'er fo . con.ferous 

Omrer Spec :CS no*. so "AC.f !:r~ Treans s-C- =s e e~r.~ 1"h s is 

more z:u to rre- a.iro.* e-ee co r-..-,3 ., c ie~ sz u- and ':-as 
though tehe:r technicai q;ai,-ties are w:de :siaht,.euec-a v useful for 

exce ie.:. Before attem..g to . , cornstrcticc r.:rposes, and ca be sold 

ft 	 o*herd-.ce a speco-e -. t It- in a great rangeac ;a ie s. I -e 

expor: rrmrkets. se*'ers r:s" ass.-.e ty,.eu,:-e.er ror. zroa-aeaded trees, 

- The qual:ty isprospective ;.rch.asers of cae is cal . 

supply ~n:e.7e incrsdrte ua~~!.ses -nore sz-ecialc*~te-	 are 

i . d iua I* r. a~ m rran -a' ,, rto Lzed, m-srark~ets rr.-oe derzadng 

abie tG g:ve such ass- ranrce, t f.an soft,o AcLt alh-y, tne woodzor d. 
of some :s !zghter ar.iardiOOs 

Ntarkeizng pss~bth:-cs for m~any softer t~~that ofrrany '-softsoods"; 

spec.es may be rn:ted becau;se o. thne:r z.4ank a.d blsa are examples. high
-propert-es. Same spec:es m-,ay 6e d. grace ?_ad'o. lu-,ber is often sat

ficult to season. The usefulness ano able for rmuch ?uigher prices th-a. zoft

sa ability of others may be limited by wcO lurnbCer. 

heavy weight. extreme hardness. or 

poor machir.abiity. A pros ptct : -. .ira.rn..st inves

tigate " e -market sitluat'o.n carefully-

Perhaps there ;s a Local market. sucbLaW r 
as a construc;:or. industry. that will 

In additio-to a thorough evaluation absorb all of is productat a fai t price. 

of thetimber supply. a prospective mill Perhaps sucha localmarketwillabsorb 

- 4 
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his por lubr an h oeselect local setesI h ntdSae.ti 

gradebestbe sod fora hgher iJs call" "custo sawing." Under this 
prie i th exortmaret-Leat sste a illmaybe ,prmauealy' 

desirable of all is tlhe..iu mweelctd ihhuig ftetg n 

e.Xrt aret has to be dieendd Upondnatteml fra gedno 
, 

to abor all of the sawill ",jh Is. 
In such cases usuallyuly 153 .-yst togs 
o(~~ifthmree-rd pasr ,"ed. 

andthn nl the betktez-grade lum~ber 
produced fro them shipped jaway for 

___sale. The Jower-grae material re 

e .isorrotherwise ma om 

S 
It aprosp~gve sawmill operator 

is uacedtaina~i timber supplie or 
roarkets, hemaTstill etrthe business 
by 	engging ,ts contract sawing. For 

insanc. atimber roperator may be 
foud:whodeire to sublet the job of 

sawing part'or all of his log production 
to as independent miloperator at an 
agrreed-po prc pethoasanad board 
feet processed. Whmconsiderable 
Volumesof log&, are to be sawed. a 
portable or semi-permanent sawmMisI 

us;ua~Moedin on Itheproperty to 
prorezs he logs. A contract between 
the Uimber opmvtor and the mill owner 
is drawn up. This should stipulate the 

tye nd quantity of logs to be supplied 
the miill, the specifications for the 
prod"ct to be m-ade rfrom them. the 

qi(MeWsure and the price per~ unit 
tbepaid. Ah ethod and tetime of 

payment. and allother pertinent details 
covering rthe operation. If the agree-

ement-isto euxtisd several year&. the 

should be provision for periodic e 
visiours to zover changes in costs or 

THs Same type ofoeato 

Ufted be caodcted osallosof logs 
sa~ed to'order fot farimers or other 

price per unto utu-I somneareas 
a mo~ rc rtra~-one:, 
4awmiil may,:be taken t,sce place 
along a, road-where the logs have bees 
cletdIfor sawing. The log owner 
ullstiulates thew etboi ofsaig 

course. apt to, limnit rthe *etrisl rorn 
the business that Msight be z1ealliz oy 

a ,competent: sawmill operator: tiiough 
good business methods in his log buying 
and lumber sale practices. -Onthe other 
hand. when the opaeatioa is reasonably 
efficient and the contact, rate fair. 
contract work often provides a good way 
for a small sawmill operator to get 
started. since it reduces 1is initial need 
for working capital and m~y elements 
of risk. 

TeAul Rlequirements 

In the United States. sawmill 
operators are subject to specific 
Federal. State and local laws govern

tnhir business, depnudingo hr 
they are located. Somewhta imia 

regulations maybe required of, sawmill 
operators in other countries. IRwould 
be 	wet for aprospectve sawmill ope r
ator to consult the local4= laws and 
regula tions that may apply in any area 
in which he plans tolocate. 

The phases of sawmil operations 
affected by regulai may include the 

I.Sfgad of the hltand 

working condIions; W emioees.. 
These may include regulations 

<-5-+ 	 5. 
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Coe OU I"'Podcs."Tce-ayicld 

sct dsfetydevieafrste~am 

to CnuIOyCes incase of indrY' may 
be: required. 

2. Measures to minimize 'tom_ 
Inanty azards. These'may in-

cde coutros over stream po u-
~tios and refuse dispos.l zoning 
ornnaes, and fire prevetiona 
measures.; 

3. Special rtrs.lations controlling 
the esnployment of women and 
child.re 

4. Wage-hour regulations. in the 
United States. Federal, and in some 
instances. State laws prescribe the 
maximum number of hours em-
ployees m~ay work per day or pe~r 
week, and the milnimumn hourly 
wage that may be paid. 

5. License to do business~. Such 
a license, and perhaps a bond to 
cover possible failure to carry out 
obligations. is required by some 
States and communmities, 

6. Social securty taxes applying 
to employees. In the Uuited States. 

''iach employee must have a social 
security number assigned by/th 

SFederal government, and a speclfi-
ed percentage of his wagesmunst be 
withheld and paid to the Governmant 

foroldagean mauuuoymutin-
surance. The employrer is required 
~t *ath his.contrlbution. 

7. Sales anad excise taxes on the 

t sdiSafe t esalsw 

mill operator to beaert to the re
dimtioisof udager to his eznloyees and 
to others, even where he is no reuie 
by law toi do so. If available'at realson

e ca 
protect him~self fromu posible 'loss of 
his business should a worker be seri
ously injured or a fire break out. 

Wherever practicable. moving 
parts such as saws, belting and shaft
lug should be covered with guards or 
fences to prevent workers or visitors 
being caught in them. Such guards are 
not expensive - often they can be made 
from scrap lumber - and they may 
pn'eveuiit serious accidents6. An example 
of a simple protectivre device is a sturdy 
post behind the sawyer and on thae side 
toward the log deck, to prevent any INg 
from roiling down upon him and throw
ing him against the saw. Kejping the 
mill clean anid promptly repairing 
hazards such as, loose floor boards, 
rickety steps and ladders, and holes 
in the floor are other important safety 
measures.* 

Most important of 411. however, is 
a safety consiousness on the part of a 
mill operatorandail of his employees. 
Workers m~ust be constantly warned 
against Augn things in an unsafe way. 
Loose or, flapping clothing that. might 
catch in a saw or a movin belt and 
pulte worker into lt should-bepro-
Wlhited. A practice such 4as reching
with a barehband. instead Iof a &tic, to 

cerc"p or.savers from the side of 
a moving saw should be strictlybanned. 

-6



Such safety precautios~ iRl co upi ibr n os-yosrpi 

Ments to lInjured emapoyees, but they astati luber stake fo drV2an 
will .also haelp assure continuity of awaiting sale, In theI itd Stat is h 

ope ration. Every a,ccident iIsapt to' de- amount~ uneededi forwrkn cpta:t 
aboralize the emIo es aind~ resultiaasal amll uies scm 
ost proaduction.: in :addition, to the Um)ily considered iobewicehearnOum 

piossible loss of a trined and difficutt- iuvestied i'achiiiery adeuimept 
to.-replace orker. This 'ill vary. of course, iIth the 

meU 4o payment for theviou 
cap+l items needed and the arrgeen s for 

sawmill operation + bec paympentfor the lumbher.,: 

Finally. a prospecive millu~ opea 

tor Mnust be 'Sure that he hias eo 
financial resources to enagage in inasi- someimes a prospec~tive buyer of':', 
ness. The initialcost w, some all, of muill rWiIot.machinery or the Products 

adother equipment necess,ryte start advance fiundsi to bi used 'as -working 
smalRs~w~ opraZn~aye cptl, Such ad vanaces: shuWd be ,~ 

easily,determined,. accepte with cation because ty 

carry the obligation to supply the pur-
More variable and more difficult chaser with the best species andgrade 

to determlne. however. is the *%workin4 and probibit thw operaof 

capital" needed to lanch a business. ,Aaking advantage of more profitablie 
*.Tflis includes money that will be tied markets that may develop later. 

CHICKE OF kAOCIIEEY 

2 ,iI+#:+ 242 22+2 ++. '.22'5+'++++Rea&*i+ }++ + ,2"';'.'2 2 22.+ " :++',++:++2 22' 22 2''2?2 
+++ +u+ 2 

---- V .. +++,++++ 2 2:++ 
...+ +++++++++:i++ + +i+++ +++: lkind~o( headrig. maling only one cut at 

Mlany different types af machinery a time.' is by far the 'type most CA)
2, )2 4- «2 22 2 22P22.g252, 2 22242. "<Q2 +5Th+: +14. 2.+2 2

22+2 . .< 7 <2 2 2+ - .J 222l~ l++++.++ 22:
are used for siiwmiling operations. monly used in the UnmitedStates, 
The primary equipment used for the 
first operation in sawing a log is known A second kind of headrig consists 
as the headrig. It may coUsit of one. of two!saws. mounted paralleI to each 
two. or a lar~ger number of saws through other. with provision, for vryiang the 
which the log is passed. Each type of distance between, them. through which 
beadrig has its special advantages and logs are moved by a convyoria c$on- . 

di~advantages. 2iuu lUine.2. -~2-2j-. 

A headrig may have a ,sngle cir- A third type ofr headrig sit of 
cula, fbr b.a "wt te log moved More do two saws seinuh a 
Lick and forth byit onu a carriage whicla that the intervals between them are te 
holds thelog =Inine as It is cut and ad- thicknesses at lumher desired tobe ut 
vances it between each pass b~y the with provision for mor=g togs throuh~ 

thickness of the.nest. cut. desired. This them~ by means..........~ chai or 


- 2.-7 

. 4222 

.<e 



4 >T4;

dri' ssas 
a1P 

'; 
4ou~yUO ='4~ 2.Md bbui1ces4 

p-	 ia c 4" mio3taezakctt atzfhes hneak;produd. 
in fiite4WUdt thee framee -a rwaL 	 PZshCIO oLlol' 

which r ~ pushed adpuldtbePocthen 	 rathe of the frame sawlq ~ 

Theframor.sashgang saw (figure is relativey Inflexible. To obtai-
Z) emea~yCutmstacurtey of lumber.~ it is,te 	 diferent thicimesses of 

Won" O roteS -S.e".MMOSOLOA$1*WX. 
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necessary to shut a mill down and sktlt 
thIe position of the saws. Furthermore, 
the frame saw functions efficiently ou 

only a relatively small ranfe of diam-
eters of logs. At the better Scandin-
avan mills. this disadvantage is over-

come by a sorting of logs into abot, 

one-inch diameter classes. One diam-
eter class at a time is savn. Beiore 

another diameter is sawn, the mill is 

shut down. the :ntcrvai between the 

saws altered, and the frame adjusted 
so that the saws will engage the log 
throughout the down stroke and thus cut 

most efficiently. 

The frame 5aw does a relatively 
poor tob of cutting max-mum grades of 

lumber. for all cuts are made ;-arallei 

to the ,nazn ax:s of the log. With many 

species it ;s more desirable to make 

thef:rst c ut:ings r.arai:i :ththe 
since the test g:ades - thosc :hat 

br:ngc h ghCst p::ces -- arc gera. 
fouv.,; :n te clear urnb-rrhat :es*hs" 

-;naicr the bark. To qua.:,y .7or ,,hese 

grades. the 'unber must b5 o. cera~n 

minimu. -dth throughout :ts :ength; 

and "he percentages o: .c.-.r or'er 

ihan 8 or 2 feet ha.-t may be .ncluded 

is closeeyrv r e st r c cz . Fi.rst an-

Second' hardv.ood. urn.be r ;n the United 

States cals for lengths of 6- t.6-fe. 

and at .eas" 73 ppercent mus- be 11 feet 

or ionger with a minimum w:dth of 6 

inches. 

In some spec:es the sapwood and 

heart-wood have d:4 rc n t* ,echiica' 
qualities, of:en requiring different 

treatment in drying, in such cases. 

"taper sawing. or cutting paraiiei 

with the bark. may increase the value 

and utility of the products. Such saw-

ing is possible on most single-cut 

headrigs employing a carriage bu is 

- 9

impracticable on multiple-saw head
rigs. 

quarter sawing
produces u;mber which is more 
readily marke.able at the highest price. 

Such sawing is approxumTately parallel 
with the radii of the log. It generally 
oroduces lumber whichis more dintea
sionaily stable than that obtained at 

r:ght angles to the radii. Quarei
sawed lumber also may t-a,.e a more 

attr-cti.e :.gure tz.anit-sa.,ed. Logs 

cannot be quarter sawed on frare saws. 

Consequently. :n the United States the 
use o:* frame saws is recommended for 
sa-ing of types of Zogs:n -&%.chiumber 

grade :s not rnpor.an and for mils 
,pec:az--ng in relat:.eiv fe- thick
nessrs o:"produc:. 

In other markets --

Multipleor Gang Circular Saw Headrigs 

Another tvpe o: hercr:g :f- one 

us;r.g more than t-o c:rcuiar sans 

mount con a single shaft As -A.:h tle 

frame sa-. "his cuts pFaraile: to the 

hea.ts o. the Iogs and. consequent"y. is 

s.'b1yec" "othe same object'on - a:!ur 
-o get the maximum output oz the higher 

grades from logs in which grade sa-a:ng 
-s important. in addition, these ma

chines require relatively heavy saws 

with deep indentations :n the rim (rift 

saws) to overcome the heating di.:cui
girs experienced when a numnber of saws 

of hzs type are culting parallel with 

each other (figure 3). Each saw con

-erts about 3 8-inch of wood into s-w

dust with each cut. Such multiple cir

cular srawing devices. however. are 

reiatively inexpensive. compact. easy 

to maintain and productive. They are 

sometimes used as portable units and 

mill economically convert low-grade 

http:rnpor.an
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~4'~2~$ill U~i s 54ches ammii is 'rarely d cca 

in * zaese, ~~o~wI - )a 

cauequite tW=u sawsthat cut a kerfb qnIpd"ih ,tpa,(iue 
4of about 1/8Sinch. but such saws are whic will enable i octlgee 

e mntaln k. The,mills larger tn40 incs s , to 

and,sws; mus hae constant an1d ex- maintain., 's--s less. power, co 
petmaintenance in oride r to run VO t-s less wOdit Sawdust' bn; the 

cIhrectsaws Ifntmited properly1 , giantJ single naw.~If a topsaw IS not 
re+,+y++ If... ...EDSI+ta.u
th,awwilUlut anctof n available., los too large -- beru, 

and_ the, potential sa ingi sawdu.st~ thogasn s~~aw: of, omlsz 

ot"_ Moreover, ti adwsmay~ he-i:P~&to a size that can-be__tie 

feet, per,minute -aborkt half, the rate carrilkge.,A s
 

of a, comparable circular saw;.,The first
 
cost of small band sawing maichines is
 
three to five times as.siic that of~
 
a circular sawingi machine o~f similar
 
capacity. Proper maintenance is also,
 
much more costly. The larger band
 
saws. with wh~eels over S4 Inches in
 
diameter, cut' about the same kenf as
 
circular saws.
 

It is believed that purchase Of a
 
circular sawing-machine woul~3be the
 
wiser choice for small mill operators. 
 -

since first cost is lower. produictivity
 
is higher. and maintenance is easier
 
and less costly thanr With band saws.
 
L.ogs can. be, fed, through a, properly
 
maintained circular saw at rates of ZOO0
 

: +++,!++ ++ ' 

lineal feet per minute or more - twice, 
matntmce ss 11 

J, that of aband mill. n i,, -,h+€o~~~y++++:,. 'I ............. + + +' +.........
+++++++++++++++; +++" 'I ' 
A circular mill can produce accu..... 'A'"4+++ 

rately and smoothly-cut lumber. The 
kerf;:++.cut,V.2by Ia'.4'circular'. ''. aw can:+,+,'14+generally1+'+:+'''~+ V4 4' -A"++ I + 4' 7 '-1 ..+ .4"'",,++++ 4 
be held to lf4:inchlor very little more. 
Generally. the larger' the diameter of a 

- the,'ate from whicR Fi . Sim bu& .theheavier 

it has' to be made if' it is to, run
 
correctly.
 

Loua& experience in many partsof 

Circular saws are available in theworld- has shown that the sta OdaT 

-A 72-inch Amernican type, of circular' sawmill.
diameters up to 72. inches. 
saw, can cut logs -40 inches, in,diameter. headrig wit asaw oftesiid cated 

but willnake~abo 4 , 3/4 inch kerf. In- is, more productive thanrany otherltype 

http:sawdu.st
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and tine adjuted 
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OpWCT@ tin1ST Thm IA^9 091 

FV=*. LA behs~en W-iW wwlep.. 

are made by turning a vertical screw 
which leads in a crank at the top of the 

There &-- two major typ.-s oi dog upright. The most commnonly used 
circular mills with the difference rear dog. which irlarymnp
mally~iin~coastructiomiof the carriage. lated by, the deck man, is a post or drop 
Thjes~e different types- are. called the dog (figure 8b). This may be rotated 
"log beam", (figure- ), and, the, "headS- on its shaft. toprovide differen.t depths 
bhiock" (figure 7). of: dogging. and then merell,dropped on 

~ the top of~th~e log to. givce.lienetration 
W eam and grip.in HrthAmeica.the 

typ rlge~s uitiv~In of rearued ewSome the knees, may also 
England au& eastern Canada. In this be provided with, screw-type or p'stol
t.,, the~knees s p tn ,a tog Ifrom grop, "board" dogs which are~ generaUly 
the rear are mounted on a heavy timber used to provide a tigbier grip only as, 
beamn~which is advanced;,and receded the piece on the carriage becomes thin, 

byraksoarte eds#epgginpinions especialy, in spring timber which is
on asetshaft mounted at the rear of the. apt to twisCorbowif insufficientlyheld. 
carriage. This~type of carriage ordi- Thus, the . og ,beam millis best,adapted 
narily has more knees than aheadhiock to: cutging smail and .springy timber. 
sandli of simiar, size.. particuliarly softwoods. 

Onyaportioaaof, the knees oun logco~aot Blf cr 

12Z, 



cirulrndbm m smalier mills e~ybe excepU 

" ........ . .
 
!! i ! i~ i : . ..... 

inii 

Aheradhiock carriagke ha&s independet 
knees. which, ai ost oftena advaced 

or recededl: by' individual racks under
iddnaiDeath each, oce, enggn 

pinmions 0the setshaf. Sime aft he 

larger headblocki c'arriages bi've rotaL

iuog~screws to provide for advancingad 
receding th~e knees. and Oters use 

~ ~.5~ vcrchains; both 4are sme~iiatC r
aaamI~?roll 

sturdy and accurate. than the. ",ckadre&.Logbom w -impmop. 
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/C, ~2CC or e-

ceded prvi mjmsm 10oi 

v &aigor receding each knee tadi

tset u the imail, end of tapering
logs to that they, may be sawn parati ' 

aitste barkan also to tproside oftte 

hoden grsceat vary ofdhe 'is 
thank'logs Ilbugft hie" V" carIn 

~itha cC e as 
a"=*co~rcs r- "n"co (partmm the d-ratainingsfr oe"o 

F iffe9. WI mre sies hare bcetrled bn thde 

~roI~e tpe sue for tsphel The most 
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carriage pushlbaUS~. bablc for lced to thede orfstheC 

viddJheknes.Foit swin tfoe san L-hapedstee for &r h 

slirtt' 10IZ eetin enth.out lognrllyefwhc cauan beled r pebeshe 
Awokiesaye povded Frsa- nthe sawmin cwta te std inerot. 

ing~loC thn1Cetog:fu Whiseesrew membrsamor of-theggin~g. 
or i v. eknearepeee.Eac kne i oriet crriagbe. osanet-cytle togsak 

~ ~ ~ omoly uregeneral ~ aproC~ providedae thloZ).uhd aka(fig 4ecn 

Some caiges have deesaundernethe 

careis pushed. forwmas fo aeve 

. fthe saee hincheri dog~c onauinig 

Z oerally e 13opaoiultedbh mbersroSfl 

ofthe carriage Whre re semesof 
'~ '~"U srie thed, srae.lfeer-actntop dogs 

fand comonl vioi (figure 1).On. 

C..Some Cave carags C dogs underneath' 

thChc CCag Cotmfaeo o 
CCC ClC ." C><C ."..,,..C C C'2I.ICl' CIIC C,, 
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is puhe hom byCC f alvr
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The h~eadblock type carriaBe is 
geet-,Ially considered better than the 
log beamLu typIefor bigger toss. partic-

udalyof arwo~S.Headblocks pro-
vide for easier Ltaperin~g and firmer 

support~croe los.fo 

n :, a 

Both log -beam 

etworku. The &*two is 
im by which a~l Iis 
between each muccesysiv. cut te 

t5.ypes -acting middonblo-aacdg.-sin~gle 

F~pse 12. Levw-cambell A ~~00"i 1* 

Single-acting setro r~vrLe
 
for small mlls because they are oper
ated by the head: sawyer. ashe stands to
 

ground (figure 6)hsPosition on the 

supp4f. c..ook..dlogs. 
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b@mere;tS2 a.e~a n the 

Fip .,6 Boss&%~. 

knees when the lever returns. In the 
ube-actingsetworks. which are more 

generally used when a crew member 
rides the carriage, the knees are ad-
vanced whenever the, lever is either 
pulled or pushed (igure 17). The knees 
can be receded manually with single-
acting setworks by turning the hand 
lever. This lifts hesetting pauts in 
the setworks from the geared setshaft 
drum and engages the opposed receding 
pawls. Thi knees are then pushed back 
to the desired distance by pulling the 
lever. 

Single-acting setworks, also fre-
qimily ha ~ power receder. With 
this recedir, the sawyer pushes a foot 
p~edal which lifts a fricion:+++ +++ +++bar;+ +this bar,++++++ + +++:+ + +++ ++++>+ ++++
+ 


"da',' thcan guc i iurmpi; 

Firw. IL Aw musor 

the knees back .rd on the carriage., 
With ado e-aing setorks. a spring 
receder is frequently used. When the 
pawlsare lifted fromthesetsha t drum. 
recession is automatic. 

Fee"...&a 

Several types of feedworks are 
used to advance and recede the entire 
carriage past the saw. Most small 
mills have carriages which are moved 
along by a cable attached to the front 
and rear of the frame. The cable polls 
the carriage backwards and forwards as 
it rotates on a cable drum moa~n"e be
tween~the tracks on which the] carriag 
rides. The drum, is' generaly actuated 
by a "belt-tp feedworks .(figure 19).. ' + .. +' L:
+ +++ +++++ ++. ' ++ + + ++++ +. ..++. .... . . ... +. . . . .... ..... + ...++ ++ +++......... 


in turn, engaees a wheel at the back of mounted in the husk of the mill anede
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Ma-in'ghat, feed-
Tw opse b~eftz iding over p.ule ya woi ves &tailable'ta plaeo d 

uuowd on are Hgened beit Cl~if ,d Iag o tierthe ~DWdrel lwltau 
or toosened as the sawyer moes's chains and~ cluches. plan"r gar 
feed Ilewer fox ward or backward. tight- and brake drums. Choice 'mnte 
egfiebIteltw wic feeds the car! ' aglamte fidvda fr

the: elii "rgSit back into poiil~ rdcinmls tte ey, op of the 

fastr am ore~ responsive btmore 
exeaiv fedos Usi[ng1hydraulic 

pums rrams, air, motors and even 
-det ra eltctric motors-.--

AUl of the different types of circu
lar sawmills can be permanently 
mounted on wood en or concrete foud
tions; they can be temporarily located, 
generally on wooden foundations. or 
they cay be mobile - mounted on trailer 
wheels or on a railroad car, barge. or 
motor truck. 

0 C6MIS VIR VwoteRF CM Several con ple~le mobile m ill s
 
have been dewed n put on the
 

Figum IS. Teag &9g er hoomm &9 lorkeiuly market in the United States in recent
 
No@@years. Figure 2.0shows one mounted on
 

a. a steel framework that resembles an 
Belt feedworks aare available with upside-down bridge truss. This ki'd 

belts from 3 inches to 6 inches wide. of mill is most often operated as a 
Those with three-inch belts are only trailer behind a motor truck. Other 
suitable for light mills. powered with mobile mitts are mounted directly on a 
50 to 75 horsepower. cuttinag inter- truck chassis and use, the truck motor 
mittemtly and sawing logs less than 2.0 as a source of power. Such mills can 
inches in diameter. A 4-inch belt is be moved in to a sawing site. leveled 
satisf0tc7 foz mills with up, to 100 uphby means of the attached jacks, and 
horsepower: available on the mandrel. started sawing within 30 minutes. 
cutting logs up to about 30 inches in 
diameter ata rate .of up to 109000 Mobile mills were designed pri
board feet a day. For mitts cutting manlty for custom sawing small lots 
bigger logs, or producing at a rate of of loi fo individua? farmers or 
between 10,000 to 2.0,000 board feet a settlers and have been most. successful 
day and with, ISO horsepower available in this kind .of use. They may atlq4 be, 
on the mandrel, six-inch belts are used-for squaring up nsrilg 
recommended. at a, considerable distance fromM-located 
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milfor-,if r 

smallmou~e ca'e7 ofcuar mall circular ~Sawseverampica 
as a moble LI1.bt h larerand 4qaU beal55li . .facoyI h ii 

V~or~ AzI~pd~ ofted StateS,2 follOWS: 

core arunwialyy andlarge. 1. Lightweight circ ulIar saw
~requrig oodl hh~ys for transport. mill suitable forr small t1ogs, nd 

Fig.. 17. DeA4)*.mig seiu.ks. 

temporary location. Complete 
~3T~~ ~! with 4-inch belt feedworks; 2-7/k 6

inch diameter mandrel; 10-foot 
Bpm & S94-oiegsetwks.long carriage. 32-1/S-inch wide. 

with two headhiocks, each with 
The smaller arnd less comipletely taper offset. and single-acting set

equiped mlls are necessarily ,ofmore works. M~aximnwz carriage opening 
limited productivity and generally re- is 36 inches. Feed is up to 5 
quire more labor per unit of daily pro- inches per reVo1ation ofsaw. This 
ductiou than does a good temporarily will carry a 60-Inch diameter saw. 
or: permametly located mifl that can be Weight is 4.000 pounds. Price is 

movd o tssite overpoorer roads by $1.550 without saws, mandrel 



owhichug win ' 

Sacting 

w~m ~ncsumw~works 
~ ~ ~will 

Z.. Heavier circular sawmill 
suitable for temporary, or perma-
neat location and continuous use. 
This is complete with (i-inch belt 

.-11fe . '-k. 

setworks. jadq a 
riag. openin is 44 iuchez. "Feed 
is up to6-4/4 inches perrevotuio 

diameter saw. Weight Is 7 000k,, 
pouinds. 1Price is,;$3J60wthu 
saws, mandrel pqlley. or belting. 
which' will' add approxmael 20 
percent to tbhe cos*. 

3. Mobile, trailer-mounted mill 
complete with a 4-luck bettfeed
works and 2-3/16-1nch diameter 

mandrel. The carriage is'IS feet 
long. las a 34-inch opening. three 
beadbiocks, and singie-acting set

and spring receder. This 
carry a 54-inch diameter Saw.
 

It is, mounted on tubular-steel
 
truss frame trailer. It is comn

plete with two 9:00 xl16-inch tires.
 
saw. drive L It, two-section lumber
 
rolls. and sawdust drag. Weight is
 
5,600 pounds The price is $3,200.
 

g"CoMM "LS r C" LKsMa"ACV 0MCA 

Figus 19. BA #AssdomsESw k*L*Mw~a o"bl *em 
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saws 	 point, (L.P.) saw. The LP< saw has 
sockets ground in its perihn yi which 
the forged steel teeth anm4th i holders 

Headsawsi for a small circular are easily inserted by ew\o h 
sawmill are of two general types - special, wrench (spanner) pr ;vided. 
solid-tothand insert-poitfiue~i). Various patterns of teeth are available 
The solid-tooth saws are less expesv for sawing different inds of wood and 

Wo buy but ore difficult to mxaintain for use at different caraefe 
properly. Atso,:as tfey are repeatedly speeds (fiure2. 
sharpened and the gauets deepened.: they 
giadually IoseIdimeter and even -=liy Teeth are also available faced 
cannot Isaw logs: as1 large as orlginall. w" ifth en metals.scSIas:chrome 
For these reasons.-the soil-t., Saw tuaggen carb~de. or made hto 
is ,generally used onaly in the larger, high-speed steel. I&though these work 
circpLar sawmills where there is a very welli In eead: resaws. they 
full-time an~d I expert "'saw doctor", cannot stand up rt and grit in head
availiaile and whre there are alternate saw use any better than the standard 
uses -for -the saws we thy too carbon steel tooth and the rmuh 
szmiaU for usle on' headrigs. such a.& on more expensive., Moreover, mrany of 
,resaws. these special teeth can* be sharpened A 

with a file or the points spread by a 
The almuost universal choice of swage to regain the original clearance. 

small sawmill operators is the insert- The ordinary carbon-steel forged tooth 
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Choice of a saw will involve deci

number of teeth, and (4) tooth pattern encountered, thekie may be ripped with 
desired. The speed'at which a saw is a powtr-driven chainsaw. if one is 

*to be run will also have to be specified. available. or splilt by hand or with black 
* 	 so thatit can be preparelat the factory pode. -efor being placd .th 

to run straight at that sg.;ed. ca rriage. 

Diameter. -The ilameter of a 
saw will generally be governed by the Gage. - The thinner the saw plate. ~ 

mximum dimeter of the logs to be the more aci=zt_-y 'it must he te~a
cut. Since cuts need not be made sioned so that it will rmStrat~l 
through'the center of logsb the m~axi- "Trensioning", is hsauwnering the saw 
mem diameter saw needed may be plate,4,o that is is free from lumps and 
calcul3ated by taking twice the diameter is less tight in the center than, at the 
of the largest log to~be cutand subtract- rimL' to Couteract eXpanLsioa Of the 

in 'a inches. The answer is the desir- Ilatter 'when rmdtug' at the~ int'de 
. 

able saw diameter. If the largest log speed. 



Thinner saws lose tension more 
readily than thicker saws. As diameter 
of a saw increases, more tension is 
needed, with gage being constant. The 
higher the speedat which a saw is run. 
the more tension it needs. Tensioning 
is quite a technical job. and competent
'saw doctors" capable of doing it 

correctly are not available in many 
countries. Therefore. :t is recom-
mended that thicker saw plates than 
used in the United States be ordered mr. 
most cases. in addition, saw speeds 
should be kept w.thin a range of -00 to 
600 revolutzons per mtn ze. If 2hese 
precautions are taken. need for re-
tensioning wtil be less frequent. 

When ret ens on%ng :s finaiiy 
needed, a saw should be sh:pped back 
to its manufacturer or to a competent 
saw shop. Operaiors will be well ad-
vised not to try to !o this job a: the 
mill. Saw plates are gerAeraiiy ground 
so that they are a gage or two thinner 
at the rrn,than they are at :he center. 
to add stiffness and make retension:ng 
necessary less often. 

For fa:rly easy saw:ng (softwoods 
with reLatv felye-. knots, or hardwoods 
of less than .45 specf:c g-.a'.-ty) and 
with saws no larger than 48 inches :n 
diameter, an 8 x 9 gage sa-, plate :s 
recommended. Forrmored:±.".cuit saw-
ing (hardwood with sp-ec:f:c grav:ty of 
over .45 or very knot::y scft-aoodsO and 
with saws of less than 48 :nches. a 7 x 
8 gage saw plate should be ordered. 
For saws 50 to 613 inches in diameter. 
a 7 x 8 gage plate is recommended for 
easy sawing. and a 6 x 7 gage saw for 
the more difficult work. 

Number of teeth. - The number 
of teeth needed in a saw will vary with 
the diameter, the speed (r.p.m.) and 

feed (inches per revolution of the saw) 
to be attained by the mill. The most 
efficient cutting for easy sawing is done 
when each tooth takes a "bite" of 
approximately 1 !8 inch. For difficult 
sawing. a bite per tooth of about 1/10 

inch is best. A smaller bite per tooth 
consumes more power per inch of 
lumber cut. In addition, the sawdust is 
so :ne thatit will not chamber properly 
in the guilets and hence will not be 
carried out of the cut; instead. it will 
sihp by alongside the sawplate and the 
cut surfaces. causing the saw to heat 
and run off line. Consequently. a saw 
to be fed at 4 inches per revolution 
should have about 32 teeth for easy 
sawa:ng and 40 teeth for difficult saw
:ng. regardless of diameter. One to be 
.ed at 6 :nches per revolution should 
have about 48 teeth for easy sawing and 
CO teeth for more dtificuit sawing. 

Tooth pattern. -- The number af 
teeth desired-.n a saw of a given diam
eter govern to a considerable ex
tent t he ;ooth patt e r n or d e red 
fft gure 22)_ 

The smallest tooth pattern gener
ally ava:iabie for headsaw use is the 
No. 2-1 2. in this pattern the standard 
number of teeth usually provided is 
equal to the saw diameter :n :nches 
a 52-:nch saw wil have 52 teeth. For 
the other commonly used patterns, in
ciud:ng No. 3. and styleb B. D and F. 
the standardnumber oi te-.th ordinarily 
furntshedis six less thantht saw diam
eter in :nches - a 5Z-ir.ch saw will 
have 46 teeth. Saws may be obtained 
on special order withtwo or four more 
or less teeth than these nuanbers. 

The No. 2-1,/2 tooth, being the 
smallest, also has the most restricted 
gullet capacity. With a 1/10 inch bite 
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u* uchiish cost $ MOO-or, more and+ 
their1"na io-a mall sawimilll Is 

jut!ed oly where there is anearby, 
Isawmill resi-

dues. Such n-arkcts might; be pulpEDillS 
or.wood, paricle' board ipat.the 

2 
Edges, 

A cIrcularsawmiliheadrigma6 ybe 

run by-isl without other- accessory, 

machnes.if- so. much of, the pfoduct+2 

A++ ®A ++++ .
 

'+-A+
I rounid edged"~A... lumb.n th~at +is.,+ with*A A'AlA 
A A + +.+++bak n 

+ A:+ wruda-fe;mteria
+ ..*+ 

L knhecroai 
P++++ 

brk.remnovedand, the edges, squared on 
.. 

An..eder, is a, machine owith, 6wo or, 
more: circular ripsaws, installed on, a 
single shaft(1gue'Z6). The, ps ito. of 
o of these saws is fixedt.. ,he 
others, are generally,4 mo'able- so. that 

.widthA of~ the boards- or timbers 
edge& can bewvaried. To feed the,boards~
torhhe,,saws, apair of, fluedf~ 

rolls; wth,- pow~er apidto them in, 
front. t and behind Athe~saw arbir Is: 

provided,' These fied' rolls ngAe 

-flat faiesi 6C the- lumber 'and -advance it~ 

the beadsaw.,- Rbnd-efedilme. 4Shfng the distance IntervaF beunds"dgig&a!o,l bedsw, s, wen sw*is usually d mannll 
'V-A', A 577+' 

T,7U+++U '++ 'ThA%"J'' %,A.,°A T .+ K :U A+ 

A++ ++
 
A A U AA4 ' +++++asteedges are beinh cut off. Some,,,e'A y 

:!!'+++++....
4 +++... +emb3ertrhiielamoving chain insteado ++ A4Am++++... ...+ ++++ +7+ , +ATAAA+++A+:AAA 

4 
+++ A~+ A A+ +++gA ,>++++is*.+ 


++?!+spiAA++:;+

+A+ + +++++++:+
 
A. 

+++++++++,+++9++
+++ ;+ m:',++++++ 
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into. a,* ry usefu, 	tooforl 

band-logJsa bundles, ott l.mlbw 1 and~ 
slbsa- edglngs weighing upto 5toS 

I.I	 MaumyJ United' States, mills sawingA 
as much as IS 000 board fe~et a, day 
hav only oe of un~wits operatin 

W7in-	 the-yad supoyit-the-miU- ith--
logs from: sock decks., carr 

founadations in,the -YardIorloading ,e
 
on mtortruks. nd lsohandling the
 

Fig., 27. Sewi s esi @Wmi chms-wst slabs and edgings. Fork tUft conversion,
 
COWW" kits for handling leSSL thaw S tons are
 

available for stadard mkes, of wheel
 
tractors.
 

To handler materlal;.outside a mill.
 
the, most commo., and, Useful device, Smallmills may alsobhave a vari
even lat small-szed instaltatious5 is ety of motortruckcs orwagons opeL rating
 
fast becoming thefork lift truck.,These outside the mill. A "pickup"' truck of
 
machines areunade in a varietyof sizesa 1/2 or 3/4-ton capacity is frequently
 
and~costs vary over a, wide range. A Used 'oL rmprig l~laso
 
good complete machine of suitable, size supplies or toots and for general-pur
for most mills may be purchased. for pose transportation of the mill opera
$8,OO to $12.000' lo.b. atniufactstier 	 tor and workers. Many. mills also have 

in, the United States. 	 one or two flat-bed motor. trucks of
 

larger capacity for transporting ium
ber. to market.
 

Trim saws also, are of Various 
types. and are used for crossc:utting 

lumber to length.. for cutting slabs and 
edgings. and: cutting, timbers to given 
lengths. LAmong the simplest is the 

opsoTo cSSovirS coaZT j~iw" swing, saw. mounted' betweenUAAw~U a pair of 
riparms. attached-to an overh~ead shaft so 

+ 	 thaitcanbe pulied-by the .operatora++,s . . .. .'a -4.....- +, + + +++ ++: , +. ... . a.. - .+,a~24a, t ~ i 	 a+. 'a . .... . + . . . ... . , . .ata ! I + , , , + .. . .	 . ... . .. . . . . .. . . . .. . . . ... . . . ... . . . . . . .....
. . ....	 a 
+ + ,a++ + ++ ++++ ,+ ++A;? ,+++++ a- .a- ,: + G+b++ + .'+. + ++ <++ ; + ++>+++r,>+++ ,, .+ ; .:;]: I+ 	 : ,,++... :++;++ + 	 .: 'Aaaat++ '+.+ +>+ +++.+Forveymal mll covesin hrougjh a .board positioned .on a,,set of 

+:++, + +++,+: ';++:+++++ i +a n ~ a-A 8i a-++ a 

++++ i- ++++++:: a-ta-a-a-a-- '- sllure,ta 30).- a-a++at+ ++ ++
 

+,+++++++ + +.i-	 : 'A~ "¢ apa-<~ l a e a- ++ ' +:: a:
Pwer++,' ++:! - ,,+3A For~i erysmalmllscoacrson. ++++++ ++; +:++:, +++a+rollersl ahead''-'a .1aa It al-'a+a:++ta ia' a a a-;++ 


+a,+ a, A+a+,araa a~l can.... be.t taken off thne main Lshaft.
..... 	 aaaa-a- ' 'A';.+ aI -'A.: aa+>a+;,+a~' ... . .. 	 ++i ts re available for $1.100 to $Z,400 

'+aaa- +2 a+++'++t + +h ,' -*t 	 ' 'a 4'a a ' +1'A 7+] a+. 

.................. i?+ | ++++ ++++/: 	
+ 

a-?++++++
 
a- '-at a- +"" ++..... . ++,++ 	 I M + +++ a. a-A]>Si 	 . .....' . . ... . . .. a-. . . ... ....... 	 a. a a+-a-,.....
 



.,A. 
Another

thelubrpsiii!,~;. 
type 

. 

AA 

is 
e 

-AFA.? 

known 

-

04fmm, now kv; 

as the c 

:.-A4 

cowre4ftJ so kw 
T p 

a l ge n%444 

l 

e :; 
roller 
a& . ., 

boA'A'3.. ~a ai conve r hchcrre O'. typ of ft z a s. o 

Falwpc a?.rdis &W100. See y tlian 

shorther typa~ae "sired.a as he- ca. To ~ p~imi (figuate 33)flfr 

tor !ib 3l) Thiie ; iis-ta cbi-s labs iW t avi gack
ato te s0 emaseny mtrmoue& bys Tftaeavaiae hi, Vi ea. 

temgttes Slab, andethe* 

A W i =A..vhmy SElater iiT MW iNL as i terit utYI g ...... bim ws i o 

h.a. two, osaws, bat a' 

~~10 ~theu IiIOI frusetndmeleugtb 
fMLmbamdumme~nsMlyl eet) fher Amathsfewo or merely.irir csawi 

torpais he in Maross thlchin cnttieung slaspoand eds tom.leh.
tl~fist a a pbye ity aotsun~ made Csve 0000 Inor the ie 

*aimims by =as".lngl~ ana? infUfo~sgmiIachn 



-

Another worthwhile accessory for 
smalmills. especiallythose confrouted 
with, big 1035.: is a log turner. Logs 

unider about: 15, inches in diameter can 
be., turned 7about as ,qui~cklyL ano easily.
by hand as tmechanlcally. It is difficult 
to turn larger logs bylband. and fre
quently a number of Imen have to be 
called from other jobs to-turn them.* 

The type of logtreusayin 
stalled at smalmilis Is illustrated in 
figure,34. ThlsAypje takes-pow~er, from 
the miandrel and, transmits I t two 
reciprocating toothed arms. which claw 

<alog over to its new position. It. is 

A e~rl -7 a pene .. tog 
cosss ta n, a. shalt 

bel iinth. rcnudrel. Aro zi 

i saj t iniei' end inahoik (fig
-,bi a- toom bi fo te

35). a"' 

decma t hi~fe must. be turned. ts
caniI"& "nd the book fastened a 

acuaesthe drum and pulls the log with 
a____ xAo h carriage, orrollng ot 

turns ftoo one; fac to ,the-othaer.-

Aipler trer of the same typ 
consistsmerelr of a, chain attached to 

aoverhead beam (figure 3~.The 
hook at the end is, attached'to the side 

of te log. which is then turried by ad
vancingor receding the carriage. 

- w 1

at 

* Slow in its action. and the teeth defaceF.31Cimu sw 
a the cut-surface being clawed. 
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available. They consist of a couple ot where they will be out of the way un
steel rollers in a steel frame that can til they are again needed. A set of this 
be hinged to the front ends of the log type of blocks can be mado. by cutting 
deck timbers in such a way thbat they an old truck wheel = half. are mount
hang alongside the timber when not in Ic.g the halves as Shown. 
use. but can b-e turned up to rest on top 
of the titnbers when needed- Then. when 
3 log is to be turned down from the 
carriage, by rnen pulling on canthooks. 
the freshly cut face str:kes the rollers 
and the cant rolls back into place ------- _ 

against the knees. 

A similar andequally effect~ve de
vice car be made at a nnzll. Th:s con
sists of a pair of semic;rcular stre . 

blocks hung aiongsde deck ":rnbers on 
a shaft (figure Ij On :he end of the 
shaft -s a crark or 'evert.a: rr.a'.y tic 

' operated by the sa'-'er. When the - :.va*i. :" L: 

"'turn -do-w.' blocks are to be %-sed.he F.,." 37. Lc; "'-. - . 
rotates the sha.t. ,.n g Oe convex 

surfaces of the blocks abao~e :he deck. 
The cant:s tr-.ne; do'an by itan aga:nst 
them; its -a&eight rotates the biocks At temporary locations in a forest. 
toward the carr-age. pushes the cant the disposa of res:dues made by a 
against the knees. and carrtes the srrai sa--mil' -s usuaily not much of a 
"turn-down blocks down alongs:de the problem. The s-awdust, slabs and edg
timbers. with their flat face upward. inigs are conveyed out of a mill to a 
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pile and then the pile is left behind 
when the miil moves. 

At per-.anent locations. especially 
in or aro,'=d cities or vz:ages. tt is 
frequently possible to sell mill res:dues 
at a profit. In the Uaited States. for 
example. sawdust is used -.= con:der-
able qu.an.t::es as anabsor-.rn: bed-cg 
material for livestock. : :s aLso used 
for spread:mg on crop iar.s to trrprove 
the physical condi'ton and too:sture-
hoiding capacity of the so~i. Samdst 

F 1-

wkx.ch has cot becen i:rst used for bed.-
dir., must be supplemented with nitro-
gen in some form before it s spreaxd on 
land. beccaust the bacteria which mult-.-
ply in the soil to rot thevwo-od fragments 
require large quantities of nitrogen for 

their life processes. This agricultural 
market for sawdust milsht be worth 
culti-ating .r. other cournt ties-
generally requires construction of a.a 
elevatcd bir. for the saudust. .ander 
-shich a farm~er s :rck ca. i: driven 
"o bc Eoaled jra:ty1y f:gure 38). 

Slabs ar edg-ngs ha.e hi:g utility 
as fuei and ire good ra-a rra:er,'al for 
ra ufac:u,,'eof charco-a. An automatic 
!Eabsaa to cu these rraterials tnto con
:enzent lengths has already been men
toned. Bari-iree 5g;bs and edgings 

:' S 0-e 

4 r i S r* 

are also gc~ ra-a material for paper 
;pu;.p or aociparticle bo)ard. 

If o r:.arkezs are av-ailab:e for 
mail residues. the beit way to dispose 
of them at permanently located mills 
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d-0i e saw, q nl a ck fresbi c uber an~d 

a screeed'-.- chemcaklcompounds, umost of,which are 

andi1o).e To beprotected, I has 
.wihma ry o scapu~ Uio by small one or- more of these. chemicals s

operators Such burnes~ conis meey-odi aer hsdpigmyb 
ofc a wall around the fire pit. with doneautmaially in an inepenivelyisfactory burner be¢+'+-0-+++++,bul t atnAi:+sat+ ma mrl e.dpedi caaiigojpeangaa:tebto 

+: 

inoWhichL aII constructed "h on which 
ca enrr t an-open,,SoMe-
times screened. top (fie 391. 'A 
conveyor, drops mill, resdues on the 
fire frmthetop. If the material46obe'+
,_ ' II".+' 111burned is very wet. sometimes a forced 
draft is needed. This Calls for a 
powered blower toforce air up through 
grates or a pile of loose rock at the 
bottom of the burner. 4equipment 

Srpower 

~~ ~ 

Nwe 39. p m 6W sa "m a 

.wgumd kmrn 


Ae-seees r. 

l: ~+i ald: . : ... , itl~ lnl 
++.- .: : L : ; i ) i . .A, umberofUother accessories are 

;" +:1 + : 15 ; *.. ::"+ ' + +.. .desirablefor InstallationL at sm~anl saw-

trozugh 
freshly'cutlumber is ru :on a--chain 
conveyor, andbeneath some kind of a 
hold-down so that it wil be com'pletely 
imm~ersed (figure 40).+ + '' ++ + +_+
__ + 

Some small mills mayalso wish to 
install remanufacturing equipment to 
supply special markets. This type of 

includes planers. nmuders, 
and various types of cross-cutting and 
ripping machinery

'Pwer Units 

The mostexpensive partof a small 
sawmill installation is usually the 

unit. For this reason. itis com-

Mon to find power supply deficiencies.J 
A ISOhorsepower diesel unit costs 
about 15.000; a 100-horsepow er unit. 
$3,000. Prospective opqrators often 
compromise and buy the less, costly. 

Su.fficient power increases pro
ductivity. and it increases the life of 
the power. unit itself. Furthermore. 
it increases accuracy of cutting for, 
when a headsaw slows down in a deep 
cut because of lack of power.. ten
sloning of the saw is -00loager correct 
for the speed an-1 the saw begins to cut 
off line. This means that the sawyer 
must,+! compensate:: , : .. .:, :< ++inaccurate>-:.+++ : , + .....for this . . 
cuttlnW by -settingiIs mil.1 to cut at
* , +. ++ ... ... . . . . . . ... ... ,I
greater average thickness. so as to 

+++ :, !i; : ? "1:+!? io r i4e s -,a l i'- i -. , # I :!(C,,:1! + 
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make sure att pieces are of the required to, cut a heavier wood like 
necessary mninimum thicknaess. Pro- sugar maple (specific gravity .56).
duction is lower. less-salable lawber 
is otined from the logs receivtd,.' and 
unnit'costs go up. Hence. powr-Aaid The actual figures are given below: 
be adequate. 

A good guide to the power a small Awe. Peww ftoqskm..statdeli.. Hw 
sawmflaeeds is furnished by a seriesSpdTet 
of recent studiiesat the Forest Products 
Laboratories of Canada.* 'There it was O1 fC 
found that the power needed on 'the 
mandretota smaluImUtvaries directly. 

notnly iththe depth of cut but also 
(ds 

with the specific gravity of the,,wood. 2 4 6 8610 12 14 
With a saw speed of 700 revol ions .oe" agid 
perminute v,,-d a carriage feed islpeed
ol 170, feet per minute, a lighatw~eight 
wood like white pine (specific gravity 

Wik icoA 
.5 
.46 

4 
16 
Is 

94 3A 
44 5 9 

57 54 71 08 

0 
16II 
123 

.34) takes 00lV about half the power 5 1Il 2 

*Aadrews, G. W.. Power at the )ieadsaw. Canada Dept. Northern Affairs and 
NationaI Resources, Forestry Branch, Forest-Products LbratyOttawa, 
195.4 p. illus. 
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cli 'dge-

dus,o blwe. (-4 .P.. lusete 

-an-eces'o abut 10) percentulo -the 
two-sa. trizime (7.S 10 sa, 

, ovrall power needed to coverfrictiou-

Aos i ndbetin.-pllys 

eCoaseasuently, 10 horspower is' 
mon too much for la'sn oe un~it: 

cua'iIp g a i -1_ '_- 

sa r~ maple, with'the saw ruiung at 
700 revolutions 1per. minute and the 
accessory units -listed above attached' 

to i. 

Tests have al shown. however, 
that a saving may be obtained by re
ducing the r.pm. of the headsaw and 
maintaining the samne feed rate. For 
example. a drcop in saw speed1 to 400 
r.p.m. brought about a sa ving of 
approximately 18 percent iuithe amount 
of power required. This feature is of 
particular value to a mill which is 
marginally or under-powered. When 
such a speed change is made. the saw, 

I+of course,0>has to be retensioned to run 
straighta!. the new speed. An additional 

-- + + + +.++.++,.+++++ .. + + + +.,++ . , Isaving cam be made by runing some or,, 
all of the auxiliary equipment from~ 

another power, unit. 

In choosing the correici size of,pol-
ley for the mandrel.*the speed at which 
the power unit is to be run and the size 
of the Power unit, pulley must be known, 
and the saw speed desired mist, be 
decided upon. Then the following 
formula can be used: D a dx rpm-E 

rgun-M 

D is the diameter of the mandrel pul-
ley, and rpm-M is the desired saw 
speed; d i,- the diameter of thelengine 

piulley and rpm-E is the engine speed. 
0 1-34 

pdr inai rpm-E wil be 14.000. 
Thisdivded by a'de-sired saw'speed of 

P),'w- give about Z4, thedir.p.. 
i inches of the necessary mandrel 

pulley. (See tables of power trms++++ 

mission ablityof '"afat belts In 
Apedi 6). 

Diesel, power is-themost generally 
used twat .small sa~aullls t b 

catty obsolete at smal mills because of 
their high Wit and maintenance costs, 
a danger of explosion. andcotflar 
t kee a ireunder thebofler night and 
day. Steam engines also require a de
peudable supply of, clean water. 

Electric motors make a good 
source of p-~wer for small mills, but 
commercial electric power is available 
at only a few small sawmill sitca. 
generally those located around the 
larger cities. It is very expensive to 
equip a small sawmill to generate 
enough power to run its major 
equipmnent. .. 

++ i 
A smallI home-sized genewator 

.++,+ 4 -+ -p r'++++,++' +++' ++++++r +-0V. - - ++(3 to 4 kilowatts capacity) run by a 
gasoline engine would be a good invest- ' 0 

meat for many small milts located 
away from supplies of commercial 
electric power. Such an outfit can be} 
purchased for about $500. and fit would 
furnish enough power for lighting 
around Lthe mill and running a refriger
ator and small tools such as drills and 
grinders. For the mill itself. it coold 
run anelectric grit,gouger ahead o1'rtbI 

headsaw and a shadow line guidefor the 

edger operator.I
Gasolneand distillate engines are 

cheaper than diesels. but the fuel toru 

them costs more than.diesel fuel, theirI 
-

I++. 
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RAW 

800 con-it es00Qjkciy 40to uemd1Dr tos euc to ebarfo 

j 28 inche in, o3 ndfeetper iaj, lop to Ia algsu nce 

diTer4 ic imeerIP as60 cmpl ihpwr uni 1.304 

,Z00~-ull (Lyou 50jnaaw~..aa -6ue.2 

Twoawut nc "puy ede...10 Taliotd 7-chee
 
Twit sa-wsc ij'.saws u Toatate 


Swing cutoff saw 300 
Grit gouger 300 Optional Accessory Equipment, 
Mscelaous belting shfsogtre (figure 35) $ 150 
conveyor chain. adsml Fork lift truck (figure 29) ~ 

~ooo complete500 
Motor trucks (each) 3.000-S.006 

Total $gS4 Dipping vat (figure 40) S00 
Automnatic slab saw (figure 33) 700 

CaPeLCit 10.000 to 20.000 board 

feetperaylogsup t 32inchs ~ portation and erection costs. 
diameter (50-inch with topsaw) 

Mill #Z (Layout figure 46) $3.100 SKTTI1-UP OPER&T=N 
rig (opional) 1.015
 

Sawdust blower with pipe. Mll Location and Laymut
 
pulley and belIt 600
 

Two 54-inch diamefer l.P. saws 850 Location
 
V-Bell drive complete. with
 

-Topsaw 

2 pulleys The first decision a prospective 
ISO.h.p. diesel power unit 5,000 tnll operator must make is whether his 
Three-saw 32-inch standard sawmill is going to be mbile. semi

edger. with saws 925 permanent, or permanent. r The type of 
swing cv" saw 300 machinery selected will depenidin part.
 
Two-saw trimmer 1.700 o@ this decision. .
 

Grit gouger 300
 
Miscellaneous belting. shz.fts. In the more highly developed coma
 

conveyor chain and small tries. a larger proportion of the small 

.350 

Soo_ mils are beingpem eulload 
toots I each year. One reaso4nfor this is that 

Total. with topsaw $15,640 they are becoming gaed to, the sus
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tained-yield capacity of a forest and 
can depend on a continuing supply of 
logs from nearby managed timber 
stands. Another is that sawmill labor 
generally is no longer satisfied to lead 
a nomadic life. living only a few months 
at a tume :n one temporary shack after 
another in the woods. Stii a third 
reason is that in :ts permanent location 

a sawmtl! can be supplied -:th more 
sturdy and longer lastng foundat:ons, 
which reduce maintenance and make for 
mnore accu.ratc :%gn A!so. :n a per-

manent rni:: there :s usually a better 
opportun::y to .:n.d prof.itatle uses for 
mill res:dues. *:, .rcv-'de conveyors and 
other 2atcr-sv.:ing equtprnent. and to 
engage ;n so..e remanufact.ure &h:ch 
rray rest:":v up-gradtrg and greater 
salab::t-. r :-he :ower-grade porton 
of the c : 

A notab e excep-:on to the grow:ng 
proportion c! per -anently located s-r.a:. 
. .2:s is the :ncrease . he nun-ber c4 
rob.!e m:! s-and h -heei-mounted 
machines are nest adapted for use. of 
course. :n a cour.trv -t*.h a network of 
good roads They are used :argeiy for 
custom. sa-4:ng small "ots of !ogs for 
iarr.ers. ranch-ers a-d ot er .oca: 
settlers, 

A "ando,.Lner nr:ngi. his logs to 
the roadside and make arrangements 
with the operaor of a mnob:ie rn.:hi to 
move in and con.ert. them to lum-ber to 
the owner's s;ec:-f:cations. Inthts way. 
the owner is sure that he gets a!., the 
product of the logs he has suppi.d. in-
clud:ng the sabs. edgings and sawdust. 
He is atso relieved of the job of 1:aui:ng 
his logs a longer distance to a perma-
nentl, located mill and haul:ng the lum-
ber back home. These mobile mills are 
frequently set up to saw lots of logs as 
small as 5.000 board feet. .Many of 
them can move in and be set up and 

start sawing in less than thirtyminutes. 
When the sawing job is compieted. the 
mill can be prepared for travel again 
in as little as fifteen minutes. 

The mobile type of mill is also 
used to some extent in regular lumber 
manufactur:ng operaton. It is taken 
:nto the woods and is used there to 

square up logs into cants. which can 
be more economically transported by 
recto:- truck or barge to a permanently
.oca:ed sawm.:; for fuIfher :anu

facture. The squared cants pile more 
com pactiy i_- tLhe ve?=:cle thn logs. and 
".,e weigh 30% to 50% leis than !ogs 
from wich thev, are derived. 

.n between these " o extremes is 
the portabie or serm-porfabie mill. 

".Most s..a A.er:can m.Is have been 
designed '.or this tve of use. The 
r...; husk cnt:n:ng the .ieed-,orks and 
:he .aidre: may be transported as one 
;n,.t- The s.::S.' ahcr, go underthe husk 

ex:end out =nder :he trackways. 
zonst:tu:e another unit. The track ztself 
.or th:s type of rn:.2, cones-ttached to 
sec-.ons of -- coden was or ', feet 
4ong each, of %'i:ch can be h-andied by 
-wo men. The -null carr:age is assem
bled :nto another unit. The power 
source (usua.-y a d:esel. engine), edger 
and trrnsa-A constituteaddit:onai units. 
These units can be disassembled, put 
on a truck and tauied to a new location 
read-iy-

Through the years. the portable 
smal sawmi'l has met a reaineed(fig
ure 41). When roads are not good. the 
mr:! can be moved :nto the forest to 
produce rough iumber which can be 
much more economically transported 
than the unsawed logs. Sawdust. slabs 
and edg:ngs may be left behind at each 
move. so lhtre is no disposal problem. 
It usually takes about a week to dis
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CARRIAGE
 

S• 

TRACAY 

F+,*.~e ,I. Ak .- ,'u- 2# c:;tc.&, 

mantle a hill at one ste. pacix :t p 

and move it to another site and set -t 
up again. ~~~go 

Sdryuig 

mWnufacturers provide a lay-

out diagraznfor an operator's guidance 
in setting up a mill. The setting up ol 

a small mill, such as that illustrated 

in figure 41 and for which alayout dia-

gramis shown infigure 4Z. isdescr:bed 

below: 

HUS< FRAJA.'.
 

s.-'m se' .?.*<+ :,- -- e :.,* 

SeIiv Up a Pmnc. 1*11 

u .e s:*e sc:ected shuo'd be -n a 

c.earing of .... 2 :o 5- acres or "ager. 

the size on th- v~oume of '4099 
and :Urnber : .e stared. The .,a,. 

should sope Pe.topro.:defor rapId 

of :he so:. alter a ra- and :o 
tfacilitate mo:g ogs and "..nber at 

the s de. 
The ac:.a -n,.*l iocat:om on the 

site should be a place to whci it is 
easy to deh:ver :ogs by truck; or if the 

logs are :o arr veby water or are t-a be 
dumped and stored in a pond. a place 

so iocated that a chain conveyor or 

cable lift from the river or pond can 
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briag them to the mill log deck. In a dust from the pit and carry it up onto 
smUL mill this log deck is generally a pile, or to a bin or burner. The pit. 
nmtde up of two or three straight- then, does not have to be very deep; 
sloping smooth timbers or poles. The four feet is generally enough. 

6"W~mul Max 

I~- :*l . 

F 42- y..,n+",;r,-=mi;=,sm.vr,-l-:,wl =,e si-zem 1 11 :,+, ,iT ,," +,, 

upper ends are embeddec :n the earth 
and the lower ends rest on p:Ilngs or 

cribwork. so as :o br:ng lerm.to car-

riage height-

Alongside the place selected for 

the leg deck.ohe husk -s placed. First. 
two timber sills about 10 x i0" -n s-.ze 

are firmly ernbe dded to abuou hial of 
their depth -n the ground. the width of 

the husk apar. with their front ends 

extending out -.nder the location of the 
trackways. The husk frame :s placed 

on the rear ends of these sills, leveled 

in both horizontal directions. Between 

the front extensions of the husk sills 

and under the trackwav the sawdust pit 

is dug. Generally, in this type of nill 
a sawdust d r a g (cha.in convelor 

figure 7) is used ti remove the saw-

-


Next, cross ties, or sleepers.about 
6 by 8 inches in cross section are em

bedded .n the ground parallel with the 

front extension of the husk sills, and 
with their tops level with the tops of the 

husk stils. the length of the tra-kway 

on either side. To the rear of the husk. 
these ties need be no closer than I8 

inches or two feet apart. but opposite 
the iog deck they shouid be placed about 

1Z inches apart, for the reason that :n 
'this area they will be subjected to the 

greatest stratn and shock irom rolling 

logs on the carriage and turning them 

during the sawing operation. These 

ties shouldall be e'-:eI horiwoitally and 

vertically. Over the sawdust pit. tim

bers at least 6 by 8 inches in cross 
section should be saddled between the 

husk sills under the line the "way'" 
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timbers will cross, to provide addi-
tional support for them. 

The way timbers with th:e track 

mounted on them are then placed on 

the ties, parallel with the front of the 

husk; leveled crossways and length-

ways. using shims or wedges on the 

ties and husk sills. :1 neces.sary; 

brought to line, and then bolted firmly 

into place. Many mares of mills pro-

v-de steel brackets on the front of the 

=3sk.f arne. to ggvc the correct distance 

and height of the adjacent portion of the 

ways. if these have not been provided, 

two aooer.blocks of the correct s-ze 

should be ade and bo7ted :nto place on 

the front of the rusk to ,-'e 

placement. 

Both ti-,-ks. but espec-atlv the 

guide rati. mu ,t be per.ectiy stra:ght. 

This may be tested -a:th a tightly 

stretched string or wire ind the neces-

sary adjustments made- if a sect-on o: 

track .s kinked or bent in movng. 

&:Ul be necessary to get a ne-A one. 

Experencc has shown that : :s rac 

tcaiy tmpossible to straighten a dar-. 

aged "rack. K:nks and bends :n the 

track result in strains on other narts 

of the m:l and :n :nac curate. 

-e 


With the way ::rr.bers ::r.-van. : 

accurately p.aced. the next step :s to 

put ti-ic cable dr-urn shaft in place anr 

bolt -ts :ueartngst:gh_*yto the -wav im-

bers- Then the carriage is placed on 
the ra:ls and pushed by hand. back-'ard 

and forward. with a spirit level placed 

on each of its bolsters -n turn. o make 

sure that there are no sags or dips :n 

the track. 

Once the carriage is operating 

properly. the carriage feed cable is 

installed. This is done by backing the 
carriage alongside the log deck. carry
ing one end of the cable underneath it 

and attaching it to the bracket oa the 

rear end of the carriage frame. The 

other end of the cable is carried the 

length of the track. passed through the 

sheave or p-illey near the rear ;nd and 

brought bacK over the cable -irum and 

down and around it for fou: wraps. 

Then the end of the cable is carried 

under the carr:age again. through the 

sheave near the front end of the track. 

and .astened to the bracket on the for

ward end of the carriage frame. It is 

necessary that the cable be tight to in

sure against -is coming off the cable 

d run. 

Next. the mandrel is :nstalled in 

-ts bearing blocks on top of the husk. 

"he nainule. hung on one end. the saw 

on the other. The saw must be abso

cute4 :er::a.. To see whether it ts. 

, p.u;mb bob. -o: a sp:r:t level. should 

be %;sed. .the sa'w is not vert-cal. the 

ra.e oor "e mandre' should be 

.evede "it, srt::ns. -k saw tensioned 

o be r-.n at less "r'n ai'out 10 r.p.m. 

cu-a -anerfect.v straight when 

:de, .chng t.e plumb i:ne through

ot :Is ne:ght A5 a. tensoned to run 

ar.t:g.er may be siightiy cona. sp-eds 

a'.e 'an the log side -&hen -dle. but 

s.cu.: s'ano strazht -. hen upto speed. 

.:. i :s =:shed one i-ay oranother.
 

the Co .ars hoiding -t probably are not
 

"true." are d:rty or have burrs around
 
"he .ug pn oies. if dirty. the gripping 

suriace of the cola; and the part of the 

saw -t touches should be thoroughly 

c*eaned. Burrs car. be removed with a 

b-. of emery c;oth or a file But tf the 

collars are not *rue. due to poor na

chtining or to &ear. they must be re

machined in a properly equipped shop. 
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The difficulty can often be remedied 
temporarily by the instaUation of soft 
paper washers. A washer about 1,2 
inch wide. with an outside diameter 
equ!l to that of the saw coillaR, is cut. 
P otting paper is ideal. but any rela-
ti.ely heavy, soft-surfaced paper can 
be used. including several layers of 
newspr:nt Another wrasher fitting in-
side should have an inside diameter 
equal to that of the saw eye. !f the saw 
is co<vex on the og side. the larger 
w-asher -s p:aced aiairns: .he-ace of the 
tight Collar. us:ng a b:t of cup grease 
as an Ldhe,'.-e_ The saw s then p!t 
in place. 0'.:rned tack-a-ard a xtttle to 
make sure :: has a air bear:ng on the 
lug ;p:ns. an :.i. e .oose collar. with the 
smaller -Aasher adher:.g to :ts Lace. 
siapped on. The. the nut holding the 
loose coilar :s t:ghtened i-:th a wrench 

(spa..er ,.; the proper size -- never 
'mth a harn.-.er and cold chsel. The 
s.a'm rnav when be tested for dish' -1 
again; anM :. : :s still present, an 
addi'o.-.na! se, 04, w-ashe rs ,-T vbe tried. 

:* the -a'asers cd -o correct -he 
on.:t:-.n. 1-h . ars snould bc taken 

to a~ne andarc-s..riaced on a 
.att.e Or -e.u ornes p,?urchased The 

lathe o ra itr hould be -nstructed to 
.makehls bur: ac:ng cut frorr :he :ns:de 

edge oi :.e f:a: ace :oward *.he rr. 
rat.-r t.a -trr :he -r~n. towad the 

centerThen : &:ng the lathede of 
tooi as :: =-akes "he cut a':i: g.ve the 
l:ght1. cree ot Lorca-.--tv shn., :n 

f'g;re 41 -and result -. a cohlar.xn :il 
that ,:l c- ni:nue to gr-p the saw cor-
recty !or a much .onger per:od than :1 
the s -_r f a c -n .- had been: perfectly 
st. a. gt 

The saw should "'lead"a little into 
the log to hold :t in ine in the cut and 
to give clearance to the back of the saw 
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(the edge farthest from the sawyer). 
The correct amount of lead will vary 
slightly with different mills, different 
saws and different species. so it must 
be determined by tr:al and error. As 
explaned later. under the heading 
"trouble shootug." beatzing of the saw 
.n serv:ce. either ar the rim or at the 
center. may be an :ind:cat:or. that the 
lead -s :ncorrect and requires adjust

ment. It ts suggested that a lead of 
i,. l-nc :n The width of a 48-:nch dt
a netcr .aw be t:red :n:::aiiy on a new 

mxill. uniess pre-xoup, experience has 
:=dicated that a different lead :s better 
suited to "ocal cond~tzons. 

.j. : 
." " ." 

. 

-O.OUNZ SAO AMC EL CO-

L. C5? 

An easy -Aiay to test for lead as to 
move the carr:age so that one of the 
bolsters ;s oppos:te the cutting edge of 
the saw. Thena sharp stick is clamped 
to ths bolster so that the point just 
tuchei the sawpiate near the bottom of 
a gullet. The place or. the saw where 

at touches should be marked. Then the 
carriage :s rolled forward until the 
bolster with the stick as opposite the 

-
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rearl -edge, of the' saws, and the sawsa 
tuiu", 6o the dimrmpiion the 

blade toslthearJstds 
ctahe ~~~tik- s shot.!~c4lar 

~the s"ata this 4Point: byabout I I inh 
M~t 4e-aguu~mnt sawFdes D0 U 

Should be'cha adb ~utng the post.. 

t~nf l ba~ingbox hlders.temnd 
l~oernakn headjstenal belts 

toth offmadrl-sholdbeslacked 
~: ~ b~doth ofthe pison each bear~ing, 

shudbIoonezd.Pnsonth, w t___ 
bearing* should- -be-'slaicked offt -balY 
slightly, so as toprovide a pivot po*n; 

those on the center :bearing., to a 

:7 greater; degree, L otbat'-theyi qil;not 
binandben'th hosm-d e; ad 

ow the froniVbearing. Just' enog to give 
the proper lead to the saw. Then all 
adjuinment: pins should be retightened 

Ssuach ma-ner as not to bend the 
madrl.danger 

Once the saw is properly hung. the 
power unit should be installed on sepa-
rate supporting timbers. The pulley on 
thepower unitut be aligned exaly 
with the one on the mandrel. in both 
horizontal' directions. This is espe-
cially important when V-belt drive is 
being used because,,if the two pulleys 
are not parallel to one another. all of 
the belts will, not be under the same 
tension and power wil not be trans 
mitted properly. In addition. if the 
grooves, on the;pulleys, are not alignid. 

*the belta wiUl bind againist the sides of 
the grooves, and will weiar out 
prematurely. 

Tesaw guide -should .be> placed 
Ob that it is as high'as, possible without 
interferin wit the fronts. of the car.-
riag.s bolsters, and al*si. so that the 
guide pins clear the saw bit holders by--
114 to 112-inch. If the pins tiouch the 
holders, the holders will heat as the 

rev ' lose 
and, e~e 
a7ed they 

byaot132-.4m whn he aw 
is top d..e,the, whole,gid shuld 
be further ajusted so tathe saw runs 
freely betweenthpis The saw 
guidesuldnve eue optla 
in the saw bc usehn wiU resultin 
heai run of the saw, and in loss 
of proper, tension. 

=beT ~i r.ishould be instilUed4t2 7 
the rar e Uthe saw, not~oeta 
314 Inch'aa fro landsohi Is 

in line with: the saw but does nou rub 
agins, te ct fce of the log. The 
function of the splitter is to keep 
springy timber from "clamping back" 
together after it is cut and bindig thi' 
rear edge of the saw, with resultant 

of the, piece being cut from the 
log kicking back. 

After the whole mill is set up, it 
should be given a final check to make 
sure that everything is level, that all 
bolts and nuts are properly tightened. 
and that all moving, parts are free of 
obstacles. Moying parts should then be 
lubricated in accordance with the man
ufacturer's instructions. 'tf everything 
is in order. the feed belt should be inx-,<" 
sulled and the power turned on. mak
ing the mill ready to operate. 

After, the mill has beer operatin 
a few days. everything should be 
checked&aglain. even though the lumber 
is well manufactured. Duzring opera
doan, it should be rechecked at least 
once each: month to be sure, that shock 
loads. and wetting anddrylng or freez
lngand thawinS of the sOil havethrown 
nothing out of adjustmetor alignment. 
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The position of the various saw- Th mill described. if supplied with 
mi4 accessory devices &s shown on a good run of logs. should cut 4.000 to 
the layout diagram (figure 42). The 5".000 board feet of hardwoods. or 6.000 
way they are attached to the poser to 8.000 board feetof softwoods per day 

source is piai.. The edger sho-uld be with a crew of 3 to 5 men =D the mail. 

instal.ed as close as possible to he A comor.n crew org .azat:on consists 

lumber rollu. and ais table should be of a deck man, a sawyer, a zormbination 

even with or a i:tte be-ow the level of off-bearer and edgerman. and a '.n 

the rolls. Then the edger.man (who also b:nat:on ta-i edgermar. and swingsaw 

may act as off-bearer) w'1 have a operator. An add::':onal man may 

m:nr.urr,of '.ft:.ng and shit;=gto do :.> eas:iy grade and stack the prodct of 

get the imber from the roils SUC. a rn.,l un: .packages on cartstthe ' : or 
edger. A snpie a:d to m:ii eff-:c:encv fOr trans,r:at:onto e seasonrg yard 

is to power the uza.nber roils by runn:ng or to market
a piece of narroh. b-e:.ng over them. and 
back urder them. pass .g : over a pui- eiq Up 0 "Sl* mail 
Icy operat;g at a reduced rate of sp-eed 

from a.-ther pui:ley on the extended The .11 :s : :.'en to a s:te which 

edger shaft. :s reasonab4yce' andclear of debris. 
Us:r g 1-.e ?acks pro',":ed. "":s :e;eiled 

Another :"abor saver- s a be".t or a!sd then hteco :po-erunat 
chain operat.ng :n a trough inder :he Noth:n.n e.ie n.eed *- ree " r.Ake :t 
lurrbter rolls. to, carry slabs. edg:ngs reaci...toa-A~ur 44i. The .,-ar-3us 
and .r ;m out of *-he back end of -the m aC setrn .tSAr~ C;.e cxs d;:sc-;ss rdabove 
to a storage ,:.e 3r b'rner_ Th:s can hae a readv been made a . ",e .ac.rv. 

be powered the h & -t the or a: Or.rn.e of andoff "na asse'.b.;, once 

husk. .. ade "t:e. are prCc.n:ic-ypet..anen. 

eca.:se of r' : costruct:or.. wever, 

If :he r,%.!! zs .zo :rm..n a: a s~te :estio shaouc. be made *::om ;:me to .=e 
for more than a few werks, a j':mp-e :c, tke sure: he s remain*-a~ Sa& 
roof to protect then.ach:ner. a. make ,:ra:gh. that .. andre :s -e'eime an 

working conda:tons better should be has T.e correct e;..c an tia " the saw 

erected. ha n% piur.' b 

i- 4I4TT 
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The adjustents outlined for the 
portable mill sbould be made if neces-

sary. Lubrication. of course, is a re-

current necessity. Such mobile mills 

can cut S.000 to 10.000 board feet a day 

but require a crew somewbat larger 

than that of tbe portable mill. because 

of the absence of conveying facilites. 

To go with such mobile mills. 

mobile edgers with self-contained 

power uimts are available (figure 4S). 

C44- ct -r 

SGuiq Up a POsmmISoId Aill 

Basically. procedures for setting 

up a permanent mall are the sare as 

those for nking a temporary set-up. 

The perma .nt small mill as fre-

quently set up off the ground. on wooden 

or concrete piers. with a sturdy floor 

and a ilding bolt ar:,-nd it. Detailed 

plans for such layouts. some including 

sawmill bildings. are available from 

the mill manufacturers (figure 46). 

A plan for poured concrete Uil 

foundatiQn is shown in figure 47. 

Machine boas of the proper length to 

hold the husk sills and way timbers 

in place are installed in the concrete at 

the points anjcated. Steel rails, or 

husk frames should not be bolted di

rectly to the concrete;awooden cushion 
is necessary between the two. Such 

cushions should be of treated wood. 

When the timbers are bolted down. it is 

usually necessary to use shims under-

Pa 
r 

neath thern. tio make them absolutely 
level a-d st-a-ght througout. 

Tests !or alig m.r.ent and adjustment 

of the,se permanently locazed mills are 

identical with those already outlined 
for the portable an mobile mills. The 

carriage track is heavier than tar 

smaller portable mill and is not avail

able assembled on the ways. The 
operator anst provide these way tim

bers. They should be preservatively 
treated or made frz- wood resistant 

to decay and insect attack. When the 
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fastened -tothe way timber atone, end of 

of the other end. ue :at, and 

adbolted tight. The guide ral should 
be placed at the back of thecrrage, 
away from the saw. This i atiual 
necessary whoma a log turner, is being 
usd tewse. te-etr-,7 

t 	 wuould freqiwmiiy bi derailed. 'Also. the 
guiide rail at the rear is less likelyto, 
bec~luttered with debris. Track clean
in devices. which are often small whisk 
brooms, or pie~ces of leather belting 
fastened to the carriage frame, should 
be providecf in any case. This is dlif
ferent from the portable mill where the 
guide rail is nx to the saw. 

A dippingvat is frequently installed 
in such a permanently located mill to 
insure against stain and insect attack 
in the cut lumber. Such a vat, which 
needs only periodic attention to check 
the, level and cocentratona of the 
chemzical 	 solution, is shown in figure 
48. S~urces of-chemicals to be used 

isuhvt indrecommended solutions 
are given in Appendix 11. Anti-stain 
chemicals are toxic to the skin of some 
workers. Rubber gloves should be pro-
vided to guard against skin irritations. 

When wooden pilings are used for 
the mil foundation, it is essential Vlmut 
they and all other wooden parts of the 
mil bepressure -treal ed witha reliable 
wood preservative such as coal tar 
creosote or be made of some species 
with a demonstrated resistanace to;Ln 
sect and decay attack. Pilings shul 
be atlieast eight inches in diameter at 
the small end and sunk at least four 
feet into the ground. deeper if the 

each ,way,. bt nder tihe: de01"26 and 

-a 
t 

.s 

? 

s~W *.a.ALA 	 WAMDOMO 

Fp.4.Cmi hbhlu ~. 

The pcewer unit should be mounted 
on a separate base, usually a cribwork 
of logs built from the ground up, so 
that it does not irnpart vibration mo the 
mill building. The pilings should be 
connected at the top by joists at least 
4 by -10 inches in cross section, bolted 
on. To these can be spiked 3-inch 
thick flooring. The floor is generally 
6 feet or more off the ground. This 
gives room for belting, shafts and 
residue conveyors underneath. 

Electric-powered mill1s can be 
munted on a concrete slab laid directly 
on theground. This ks possible because 
use of electric motors doe ,away with 
the shafting and belting neacessary in a 
steam or internal cmstion engine 
powered plant. Waste-,,s conveyedlout 
of such ground floor mills in a tne 
provided udr the lumber rolls. Slaw
dlust is usually hanAdled by a blower 
system. 
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W, 
r aawtrimmoccuroperator 

aaudit mriiazlU 
crew: should: be ableto~prouce 10.000 

'~to 5,000:fee a ayof hardwoods, or 
IS. 000 to 20,000,fee ta dy f sofwciof 

+++ - ..... 1k+.-,+'€1+ 
.ogftrAge t

iwo I+++D +1m ar usull usedo-i -------- -. ' ---
Atsmalle r mills. such as the port 

able mill dAs'cussed in this section. log 
storage is usually nt a problem. Very 
few logs are normally accunmula ted 
ahead of sawing. At the larger perma
nent mills. which may be located at 
greater distances from the sources of 
suppily and where there is greater 
necessity for continuous operation. a 
considerable supplyof logs oftenhas to 
be kept on hand. 

ln many areas in the tropics. and 
particularly with hardwoods, there may 
be substantial deterioration in such a 
log supply, because of sun crack and 
insect and fungus activity. The best 
way to prevent this is to store the logs 
in fresh water, if it can be made avail
able. Salt or brackish water may con-
tain teredos or other marine wood 
borers. Lacking a fresh water pond,

•. ...+; . ., ....+ ,+ ... .. . + . .. . , ....logs may be decked in the open air and+!++.?++ r. . ..; +++; +;.++++++++kept continuiously wet with a spray. If 
this. too. is impracticable. there are 
several chemicals and end coatings that 
may be ,applied to logs stored in the 
open air to retard deterioration. These 
generally ha&-e tobe applied to the logs, 
wilhiw 24 hours after they are cut to be 
effetive. 

amj fungus, 

toge*her mot.....t year. 
5

heimos -144 Wgenrj ibest to~combine Ath r~a
mn The' trea tmnt consists of 

Ahioglyspig thesides adends 
each log Immediately after cutting, 

l'i" ru+ + 
nol solution SlM f1. 2 fuel Oil. amn 

usn a +1&'lc+Il SO........,+....mixillhe cheapest one of'thefollow., + ++ 
lag combinations 

Pentachlorophenot No. Z To 
type fuel oil make 

(in Gallons) 

25 of 5% solution Z5 so 

4 of 11-Soo
 
concentrate 46 so
 

2 of Il1-10"
 
concentrate 48 50
 

Step 2. In 50 gallons of the above 
mixture. dissolve an,amount of one 
of thefollowing technical grades of 
benzene hexachlorideas. indicated: 

10% gamma isomer 
concentration 
12% gamma isomer 

.. . . ... .. . .I . . . . .concentration+'........ . ......
.. .. . ...... .. .......36% gamma isomer 
concentraion 4 213 pounds 

The resulting solution will contain 
about 2 to Z-1/2 percent pentachloro
phenol and about 0.5 percent of the 
gamma isomer of benzene hexachi ride. 

17 pounds. or 

14 pounds. or 

-4&

t .' .. . 



Sp , Frma 

-2 lytrm iotat that-,-4 
cveInrd with the solution-'4 mt a 

This, can be done satisfactorily Wthan 

ordnr hand-operatedgarden sprayer 

If ,decks of lose ar to be" tratedo: 
powr spaye,mstbe sedan every 

to direct the spray ito~aUleffort madei 
thespaosbetwee loo* ft musth e 

emphasied that a generalspray i 

pi 

a stif brush ori 

weather makes 
th aeilso 
coa shudbsfiin 
aratifl 

an a 
exties. 

after 

is of heay 

odmit 

by -rspaig i0 Cl 

apiainI:, ifct 
- beWred-0 

ainting Cons stancy' 

rtrigpo, 
The ends,,,hould be coated soon 

- ogo a.re ct, as ontr.l5O 
checking becomes difficult after finerected toward thedeckwill ot,prevent 

- *.. . a~U&Ei L !th..... o s (From__chcks . have developed. 
-bPeetl at vrthn-4 dok. (Fces

16 tiorOU lz Stoie 
SOuthern hardwood LogoMy199 

southern. Forest Experimn 
New orleans 12. Louisianaf 6 pp.) 

Prevention of End Checking 

gation of end-coatn Wl 

utto, cover ao 0t 0 q.r eto 
end surace, 'nr. on an average. 'both 
ends of about 30log$ IS lnchec.in di
ameter. Assuming a cost of $1 per 

-"n 

"Eml ceckngof begallon. the Coating needed for 1,000 
-En chckng 

ogs 
nboard feet (log scale) of such logsof ogocambe%, 

would cost about 15 to 20 cents. Labortrolled for a few mouths 'by application 
of a'propriate coatings to the log ends. costs of application wouald be addfi-

BeechSince a rasher thi"* application Of the tiona1."0 (From "Stiorage, Of 
and Bolts in the Northeast."Coating maft is necessary. ordinary -Logs 

paint is not eliective, enough. 

$'Arelatively cheap material suit
able for end-coatings is a thick asphalt 

preparation. Such thick, asphalt prep-

arations. eihe-r in the water-emulsion 

or in the cut-back form., appear to be 
particularly effective over long periods, 
Use of the emulsion forni is limited to 
mild weather 400 F.). but has-(above 

the advan-tage of lower cost. If suitable 

the Appendix.-months. 

"There are a numbe-r of relattIvel 
cha an- tinge of-other types 0n 

the United Staftes market that have 
prome of 'being effective. and easy to 

- :. , : - : ; .. .:
y : -"r r : 


apply. A. partial list of United States 
2 

December 1951.~ Nwtheas-tern Forest
 
Experiment Station. Upper Darby. Pa.)
 

Before applying end, coatings, toxic 

spraying should be completed. Delark

ing before usprayin& is not recoin
mended- In recent tests -in 

-

the ,Gold 
Coast (Ghana) _5%-the -recommended 

Solution of the gamma-isom~er ofi ban

zene hexachlorido' gave unba It" logs 
asphal-t coatings are not avaiable-cmpete protection from ambrosi

locally. they, canbe obtained from some beetle attack for 6 weeks. A -I to 2% 

of the United State-s suppliers listed insolution gave protection -for 3 to 4 
-spryOn peeled logo, the av 

about,one, third as -long.-

Tests in other tropicalareas did not n
dicate quit* as complete protectioN. b t 
in every mos- the treated, logs were 
freer, of pinholes zm~de,-bythsiec 

-protection -for 

2
' 

,:.: ; : I'i• '':+, : '!+ .% : , +++ : -,4 

-than those which had nutbeen sprayed. 

'.d ~ 4 
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is pteo rcks or In slings~design~ed, for storage is to make "stickered Pils 
I hao amotor truck can'beL backsd< :in acks at the back end o[~the mill. 
undr thunad the eatire~ load. 

aboard -and hauled away as a umit. 
Digrm of of -tes hln-u 

devices are Si.n in figure 49. 

A. Ls aI sh 

EL Lo"". lr4l 

Fkp. 41. Loinho lediv Ajeke Sow 
~ 

At mst small mills, however, the 

lumber is piled near the mill until it is 
at least"shipping dry." This eliminates 
the deterioration from stain and insect 
attac±k that occurs when 4green lumber 
to balk-piled, and helps reduce the 
welglt Often such drying is allowed to 
proceed until the moisture content of 

nit packages, canbe easily car

ried by ~a fdrkIIft truck ixut ontolprwe
paed ionat .drying yard

tmaenTes 

n . I.... 

Ib. inexosive ~ork lift attachments 
~ 

scribed have made it possible'for even 
very small mills to take, advantage of 
the 2ecommy and efficiency rof package 
handling. to reduce the size of their 
yard crew. and to have the yard at a 
considerable distance from the mill. 
where fire danger will be reduced. In 
the United.States. fire insurance rates 
on stacked lumber go up sharply when 
the nearest pile is closer-than 400 feet 
to any part of the sawmill. even when 
the latter is powered by a diesel engine 
or electric mlotors. 

Remnuambire 

Installation of additional equip
ment to further process the roughj 
lumber produced is frequently desirableJ 
at a small sawmill. Sale of the lower 
grades of lumber. particularly of many 
hardwood species. at a profitable price 
is often a problem for small mil 
operators. One of the best ways of 
making this class of material. more 

easilymarketableis tocut out the clear
sections at or near tesawmill and 
dispose of the kntty ancterwe 
defective portions. 'Thie resultant *mnl 
clear ,pieces must generally be cut to 
specific sizes for predetermined uses, 
such as furniur~e parts. It is usually 
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' '~necessary re© <will probablyb aprblesn, pricularly'~- I j~{aPi to haeorders for them be- .... 


fore they are Cut, because the specifi- when. he flrstzstarts operaing

caioi, fpossible cstmr will ary
 
appreciably even for siar items. Logging is a business in itself.
 

bt j inadditon
manysall millumm to 
The equipment needed for making, operaiz a mill., codct their own 

this I'dimesion stock" is not costly, or logging operations. Sometimes only 
,elborte.Genraly. imesio stckon ,Crew is ,used, dividing its time 

is made from:&a dr , naterial1, so that between ,the woods and the mill., 

defects developing in &yinsg can be cut' 
outas ellas na-tural defects. Lgginig in the, United States, Is 

with -only -a swing cut-off saw and tract basis than is ~ihn.Some
strlat~erips~,a aw. Fo udi sta55es the compau !!.
le 

3 squares, to -be~used . for di~wels 'aid with ik flat price paid for the logs ,de'
other turnings, a ultiple-saw ripping livered to thi mill. 
machine. called a "stripper." is used. 
*Frequently, logging is contracted 

It is recommended that small mill pieceineal;one contractor will take the 
operators having7difficulty in disposing job of felling and bucking the trees. 
of 02 Commnon and poorer, hardwood another that of skidding the cut logs to 
lumber consider producing dimension the roadside, and still another that of 
stock as a means of upgrading the loading and hauling them to the mill.
 
lower-grade portion of, their output. In such cases the mill owner usiually
 

*buys the standing Limber, either by the
 
Sonic small mill men go even lot or by individual marked trees, con

fur ther and install p(a me r or tracts the logging. and is able to devote 
moulders to make such material. as the majority of his time to managing the 
floorig semui-finished furniture parts mill. He owns little or no loigging equip
and other similar products. Others ment, but he does have money tied up 
find the best outlet for their low grade ' ini the standing trees purchased and ini 
is to cut it into heavy timbers. includ- advances to logging coctractors until
 

igrailroad ties. industrial blocking. such time as the logs can be converted
 
£ mnetimbers and structural material, into taymber, and the lumber sold.
 

Some have gone so far as to put in
 
+ + + + :+++ + ? + + / S + + + i+ + + P + +? ++ + ; 3*++ + 4-' : + ++ preservation+ . + ' ++to + + + ++ !+ : +i 

treat thismmaterial againstinsect attack Io a mill is generally the be-T and most 
'and decay, and thus make it more satisfactory practice where good logs 
salable. may be obtained at a reasonable price 

and in constant volume 

simple wood plants outright purchase of logs delivered 

RUNNDM THE NMlL In any case, a mill operator.is 
vitaily concerned with~ the grade and 

Log Procurement condition of the logs he receives. T7he 
percentage of good-grade lumber that 

Unless the small mill operator is can be produced from low-grade 1loss 
sawing someone else's logs on a con- is definitely limited. The milt operator 

tract or custom basis, log procuremenmt must learn to differentiate between good 
-49-A 
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or i av sothyorr *a'"''W 'v4"' 

,,,rxn hols or other feature hd-mnkoig adAig sjbad 
trae rdut., Diaete alueted In,doing It wel Effectiverete 

WI~isfreueth usedasan indicator cruiting adtaining of~liao Oe of 
ofquality, Is only an approximate and the miost imuportn stqnpsn organizing 

qiteU utustworthy uide. Relatively" an efficient operatimWi 

AN A '~than~ buampy. crooked and-otherwise: de-
'~fective large ones. 

Amilt operator would be well ad-
vie4t miake6 etsst deti rznine 
both sawring times and quality of lumber 
outturn for 'logs of va-rious types. to, 
determ~ne the specifications of the 
umarina log the he ca taesest 
see that~no logs of submarginalquality 
are5 accepted at the mill. 

Letigent bucking (cutting the 
tree into logliengths) In the wonds can 
do, much to increase the' volume of 
above, marginal logs brouaght to the 
m;ill. This means suPervision or con-
trol of log making. involved ,,L*such; 
thiings as making the cuts at points of 
greatest crookand in defective portion's 
of the tree stem, rather than throwing 
these bad portions into the middle of 
the'logS.Lh is also possible. as has 

trIugnt generally be; doune by the. 
mtill owner himself. He - ustnot Oily
be able to, properly ealute job appli
canto before hiring, them, but he, imst 
be able to show them, eactly how he 
wat ahjbdn, n ntt nt~ 
an interest In doings it wel; V*Aous 
incentive schemnes have been se 

successfully in dIffe r at instances. 
The roost commeaoferis promotion of 
the, best workers to positions of more 
responsibility and'higher pay. This is 
often difficult to apply with a small 
crew. Another is to offer .2 bonus to 
the entire crew each,day or week that' 
production exceeds a certain amount, 
provided. of course, that quality *tan
&'SZIIS are mnaintained.- Still: another is 
to giver the best workers. or the-entire 
crew. somne other type of recogqition or 
reward for" ext a effort; this can be 
verbal,praise, better, living or working 
conditions, an outing. or some other 
special reward. 

already been mentioned, to. miiiesun&"r" of Efflieacy 
the incidence of cracking. checking. 
and, of ,insect and decay darnige to cut 
logs by certain treatments given them
within 24hor of the tiethey are cut. 
Rezing the bark i's another but some
what less effective method'of acorm-
"Olishlzrt the same ecds r 

-

To run his mill successfully. an 
operator mst have some standards to 
guide him. Ouantity' standards; are not 
difficult to determine. it wilivery, Soon 
become evidenat how much ' the mill 
should' be producing when! things are 

so
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aaio~orligongwelThiW 	 o icii~. 

w ~i h,>from da theural'cniin 	 wihIto4yi v 

~ ~ a _i theL'.of' ldlft*crew. WMlL ac et ra-thc is~the 
S'We x&dction falla off, thie operator, 	 poor, usinessframlmiit 

tset o particularly, in hardwoiodsiA'"akcor cdos~I S 

awidths and, ;length*s of tRW Ii5m 1efctieloo.bad: weather.i1 ,s2*1l~r 

or Isme other condition beyo~$k-4 or prdcd 

the-wrkro i cn-rlhe should!bale. 
lbe answ~er toa, sanliu opera

to, ecgizethat. 

trsproleofdmennx ccrcy.+
Il 11! I,+. ... 

JWiodi'c check~on the divmensiua5M the~of a small ~emr widifficult" 	 ab1umnber- proed Ti 
aI 	 eLTi e done by

establish andwcek 
measuring,a samplefrom'.time to timw,~ 

is :he using~&,set-of, "g-and-nio-go" gages,
One sandr of quality 

accuracy of~sizing of the,,material' ut suehI as the one illustrated infigurw so. 

CV prime ImUportance, is whether or not
 
thii lumber in, cut accurately in, thick~
news. Geralily, buyers will; compli
 
,.fany.. portion of, the material' delivered
 

* to them 1 too thin. Lumber thiat Is too 
thin will, be cuilled out and thrown away
 
or dropped to~thei next lower thickness
 
class. Consequently. many smal 'Mill
 
operators are -so: impressed, with the
 
necessity of getting all their materIil
 
heavyF enough Wo meet the minimium
 
thickness specifications that they go to
 
the, opposite extreme and cut everything
 
too thick. This is an easybut~an un
satisfactory solution to the smail mill
msan~s problem of scant thicknesses.
 
When he cuts ail his material thick he
 
is getting less salable volumve from the 4
 

logs he saws. The oversize lum~ber is
 4 A.-' 

f. f *A&heav"Ar and more costly to handle and 	 F4".. 
Oq$ .0 106w 04wmuiems 4j J.,cooz&0~stransport- It costs,more to dry because 	 :'''t

.flA 	 64W.,OW~ 
V 

_ _ _ it takes a longer time, and occupiesCA e.o3sild uI&6*uis.
 

And: wheuL: it is finally
__more_ __space-. 	
A 

to- the proper thicknessbrought down 
in,a planer. it frequently overloads, that These can easily be made brgrindlng 

to Ithe proper- dimensions
mnachine and results in breakdowns. the notches 

te
in pieces of scrap iron Ior brass. 

width oi'thi interior, notch, is, the' mini-
More and,more buyers of lumber 

h umum thickness of the lumbearerbeginning,Pro.duced insmall,mills 



7 7 , , , --" - , --, - , ,- ---,,-- -- - 

cysr, l i'U"sdiiiidh'fthi n ncnrc' to eliier 

hasdei& he wIZ~bey ueof! bewo trend~ dffereanuc
fnds tt ioGrseuezlmtkll ca b~etwer au, o-rd n 

maxiainvaratin recomnn~uue to, be boards. Proper methods of sawing can 
alowed,for,iuch go-and'no -go, gage. increase: tkie proportion~ of theigher-'
Esrf many milswhich ,fi& hey cani grade rhateria.It te ta then 

_i_ f jL-____,i_4tF valueo t(he totaF'ro t 
profiabletearaed Such' e- thepeccee4v 

thikuss variation allowed by the, gageo mnethods alres &xeried later In tis 
to 3116 inch;Oovjen L)tn greate chaptr 

th~A smal-Ammil operatorL sbould& be

in making: the check-of thickess come as faxnlllar as ,possible with th 
a~ocasouI~ziscz&piee.which may gdspecfflcalonmpertaininj tolumg 

have been caused- a chip lofted he- bar of Lthe Species he is sawing, and uhe, 
wenthe! back face of the; cant and the marketshe is supplying. Furthermore. 

knee,, or -by,.as prInj*,]og. may he dim- be should make sure that the key per
regaire. Budi=,Zoetan a small sonli hs il are, familar with 

-percentagjeV- of se~measurements made them. The sawyer. the edxermaa.,the 
fait1o o into Lthe outside&, notch of9 the zrimmer operator. and the stadking-out 
gageg or even worse, go,' ito the inside crews constantly need this hdormauion 
notch, something is seriously wrong in their work. A grade-consciosis
withrthe operato or'uuo tewl c 

crew 
ievt gemeral, upgrading of the 

min an needs correction. Pointers product that will enhance~the, mdlls
atowhat, to look or when the gage reputation and Increase, the s&asmlty 

measurements indicate miscuts- of of its ~products.
 
Various typs will be: given in the sec- Atthe. outset. mnills supplying the
 
tion of this publicationr on "trouble States hardwood market should:
-United, 

V.shooting." Flrodic checks of 9the sort lumber. as it comesout of the'mill 
lengths and widths produced., particu- into at least tiro quality classes. 01 
larly of softwoods, should al oo be made. omonndBetter and 1Z Goian and 

Poorer. A rough check can he kept on 
Qruality, standards as, a measure the proportions of these two classes. 

of the success. attainedby, the mill n and this. correlated with knowledge, of 
getting, mazimum, grade lfrom logs ke&type of logs being ,cuto, will indicate
handled areL more difficult to~iapply. whehe temlcrwsdon good 
In~wasmalt sawmill at which; no segre- job recovering mairiuun grades, or 

gat~o o is mdeas~ Only aL fair one Watching ,the variousgrde lube 
tear;produced such' a. check to mbmberstifi crew as:theywork will 

practialy lzinossible naki. Tat, enabe the operator to discover aid& 
grad. is~mpoitant.,een-iw uillsisaw- correct the mIsftaks. 

9 
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x Mail .~..DO& 
neatly 

Logo may~be detiverdto theOd output. Me~sawrdt rneswhuich 
a th~lo~dec~in of, S@Veralwu.,. fecSI UU s b aalWed ffrs amu bow it, Is 

Frequentlv they, are dme, f onton to be pfosition".d As a lo is rolled, 
tec directl* -by thrucko onto the carriase~h Up~SI. and-1 

brinng temfom~ the Ioing, job. decis~ in ageneral way -whahe wll 
leii uey outl ofa If it i.s a~sizableloan 

the 1ogAecda,rac.ororcarrie&t pr by odede",t*cut in, iroi mall [our,f h6-y ~ rk-lift.7 trck--I~e oo:-!cs- tiit a-mvi 
have to-.be t-kea- from,' mill poud , 
there i~generaly a p1ved coneyor 
(Jack liddar)z, o bringthemn2 ouat of :the 
water and depositL themn ow, the, deck. 

. , 

* Once the logs, are on the deck, the 
n~man washes khem i-a high' pres

sure., hsiavial.Fequently. he 
measures- themn and records contents. 
Where againiynm~ s4 he 
grades the, logs and-recjords the, grade. 
TIhen he rolls; them forward. so that one 
is alwayinostotobroedoo 

the sawmill carriage. When the sawyer 
returns the carriage and recedes the 
knees to-receive a fresh log. the deck 
man, promptly rolls it on. He positions 
It in accordance ,with the sawyer's sig
mals, adjusting: the back taper offsets. 
if required. and setting the back dogs. 
Durwing the, sawing, process. hae helps 
turn a log when required. readjusts the 
taper offsets, and resets the dogs. 

*The sawyer takes cr-re of thefront 
taper offset and the frouit dog and, of 
course, operates the setworks mtd feed-
works1levers. 

1. Sawing! Hardwoods -In. sawing 

the hih-quaahiYjmaterial that generally 
lies just und~r th~e bark oneach good 
face. 

United States hardwood lumber 
grading specifications for the higher 
grades stipulate a minimum width: that 
must be maintained the full length of the 
board and a maximum. proportion of 
short picstat will bealwdina 
shipmenL Consequently. it is very ini
portant to taper saw, those hardwood 
log faces that promise high grades, so 

as to obtain this. minimum width the 
full length of the log in the first board 
under the slab. This does not mean 
that the taper offsets have to be used 
in every case. 

If a poor face that promises to 
produce only low-quality material ties 
opposite a good face. the poor face' may 
be placed so that it will be sawed first 
without using the taper devices. Only 
two or three short hoards are taken 
off. just enough-to give a firm bearing 
when the log is turned 1600. and this 
poor face is placed against the knees 
(figure 51). Then tba good face wil 
automatically be parallel, to the saw 
andthe first cut wil~betparatlel to the 
bark the full length of the log. 

hardwoods. particularly, the first If good faces are Opposite one 
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Frequently, they re
suitfrom)mialmckiugin the woods. But 

the sawyer, is e:sume to i per 
cnae of crooked logts and it ishi 



Jbto uthe" -as bisuhe-cam. Gaer-

ho'taly, n' te-car~i.wih- the 
mhrs' thec ndo ue 

oUtecone face 4!Th"the log. canwbe 
tredeihr 9oor 180' and the flat 

fz~ just Made Winl provide a firm~ 
bearing, against the knees or the 
bolsters. When the log is turned '1800, 
'the "horns" aire cut offandshiotlum-

* 	 bar i adefroxthim if,it is, possible. 

* 	 however, from~the two flat faces at the 
sides of the crook, in order to -recover 
as MMUchfufl-lemgth lumber as possible. 

The general objective of the sawyer 
in sawing hardwoods should be to give 
faces promising to produce high-grade 
lumber, as uch attention as is neces-
sary to insure recovery of allthe high

4.grade material available. He should 
also saw low-grade faces as rapidly as 
possible. in order to get the resultant 
low-priced product out of the way with 

aminimum expenditure of tifte and 
effort. 

Logs that promise to produce only 
low-grade material should be sawed 
"through -and-througth" with little or no 
attention to placement or turning. Itis 
usually a good idea to stabsuch logs on 
two sides, however. before giving them 
a 	 quarter turn and starting through
and-through sawing, so that the resul
tant boards will mostly be square-edged 
and will not be an additional burden 'on 
the edgerman. Again. many of these 
low -grade logs will have sound heart 
centers that may be sold as railroad 
sleepers or other construction timbers. 

2- Sawing Softwoods. - Thesaw

ing, of: softwoods is, somewhat d~ra 

becwwostofthi tye o mtera-56 

~~~~44-44 -0po 

ize isi boar rf constructon o 

tara Members. Most f the "slect 
stutrl -grades: are found in - the 

wood of mos conifers is m.we durable 
than the sapwood and aI~o rcontains 
mostly~tight-knotted material very' 
suitable for structural4 use. On some 
old-growtb softwood logs., owvr 
clear material will be available just 
undr the bark and will bring a, pre-

If Such L arkets are available. the 
sawyer should be alert to, produce the 
maximum possible of this class of ma
terial. This, of course. means using 
the -tapering devices, and taking the 
first boards in this higha-grade portion 
of the log parallel with the bark, the 
same as is done in hardwoods. 

Once this select material has been 
removed. the c e n t e r is sawed into 
structural lumber. Between the high-I 
quality clear stock near the bark and 
the tight-knotted stock near the heart 
may lie a zone of the poo:4-st material 
in the log, with loose black knots. it is 
suitable only for remaimafacture intoI 
uses requiring short cuttings, or for 
the4 least-demandinkg uses, such as 
sheathing, s ubf Iaooring or concrete 
forms. It is recommended that taper 
losses be taken in this zone. 

Low-grade and generally small 
softwood logs are mostly sawed 
through-and-through in softwoods. as 
in hardwoods, produhcing boards and 
low _grade structural stock such as 
2 x 4ls, Z x 64s anid Zx 81s, largely 
used for home building. 

3. Other responsibilities of saw

r- 'Teswe estepc o 
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dleS entire mill. Izhe lags iun his work. 
producivty of -the whole mill fall*. off. 
If hetis careless in his setting. iaaccur-

acie inthickness and losses resulL, 
If he does not positionbis logs and turn 
themn.to the best advantage, grade re
covery ispo., Co.uuenduy. seeto 

and trainl-ng of the sawyr is Ofumst 
importance. 

Many stnallmilloperatorsdo their 
own sawig but this ties them 6"o~ 
and prevents their giving attention to 

larly to the business aspects of maxag-
Ing the mMl. When the sawyer is an 
employee. his wages are generally 
higher than anyone elses frequently 
twice as high as those of the average 

laborer. 

saw FIleW
op~erators of, larger mils have a 

specialist who "doctors" the saws for 
the entire operaticou. In a small saw
mill however. frequently the sawyer 

mntins his own saws, filing and sett
ing them during the periods when the 
mill is shut down 

Maintenance of insert-point saw 

teeth is fairly simple, but it must be 
done correctly. The points of the teeth 
must be filed straight across and to 

the correct angles, and they avast all be 
filed the *an amount (figure 57). A 
file guide (figure 58) is available, which 
is of great help in doing this job. There 
are also several types. of grinderE.ls 
wheels or bones onthemxarket that are 
particularly valuable for the harder 
types of teeth. 

For a saw to run smoothly and nt 
beat, the teeth must have adequate side 
clearance. It is not injurious to the saw 

-- ..-,----~~~~~5~ -,-~--

to, spread the, tooth points by use of ahe 
upset-tYPe swage wheit the teeth have 
been, sharpened to the correct ang~p; 
ft is iunjurious to do ft when they are 
dull. 

'N 

. 
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Som mil operators. however. 
prefer that the teeth be removed from 
the saw and swaged in a special, saw 
segment clamped in a vise. to make 
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tOne lmer clsao" 

te
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the
rdust 

c s tootrh 
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de'rto collapse 
operly. r car- t'eprt the 

pressurenecessary tohbod the tooth in 
place orto givelth. rim the saw its 

tproper tensitn The price of both new 
teethand holders is relatvely low. and 
thrir replacme tis asy (figure 59). 
Holder~ sockets, o too. become': worn. 
This meansethat they become larger. 
when tis occurs, over-sixe holders 
should be installed. 

The edgerman-offbearer has a very 
RIq.e A F16lvmhr eeimim function perform.ae important to Hie 

WIawS bowI 1111m. guide* the lumber produced as it comes 
off the carriage, either on down the 

Others insist that swaging be done lumber rolls to the back of the mill, 'or 
with a roller type swage. This is a over to the edger table if the edges need 
good practice. but roller swages are to be squared up or if ripping is needed 
expensive and their proper adjustment to raise the grade or to meet market 
and use requires considerable skill and specifications. The edgerman. should 
experience be about as familiar as the sawyer with 

grade and market specifications. He 
It is very important that neither should operate so as to edge off as 

teeth nor hlesbe used when thylittle maeila eesr.Much. 
are worn beyond the point of further good lumber is lost at small mills 
satisfactory service. For teeth, this every day from edging cuts that are too 
means that they should be discarded heavy, and much grade is sacrificed by 
when they can no longer be filed to the failure to rip a board when halfor more 
correct argle (not more than 40 de- of it can be raised a grade thereby. 
grees). as shown in (figure 57). Filing 
to a greater angle means thAt the teeth 
will require excessive power and that Where electricity is available ~a 
thee cutting action will exert unneces - valuable device is the shadow line guide 
sary pressure on the socket shoulders, light. This is mounted over the edger 

andastsa shadow line on the board in 
Holders should be discarded when the position where the fixed saw will 

the flange has been rounded off by wear make its cut, and also along the line 
so that they no0 longer chamber and of cut of each movable saw. This is a 
carry the sawdust out of the cut. Par - big help to the edgerman in lining up 
tially ,worn holders can be given a his board correctly on the edger table 
longer ',llfe by squaring their faces a and determining the correct placement 

* few times with a haf-round file. but of the saws. 
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'1 s' wdusl *eb eten aa may 
saw- plate ad the utaces,. 

Ethmer the flags 
-

s66u~ld be 

suared y ingidorthe Oth. 
aIthlyw'. thrriere 

should .-be replaced withei,_ niew 

_._Thefoundationsunder 

Counteracting the tendency of e 

saw to heat by running az stream of 

'water on it while it. is runnin serves 
only to hide hlths type of difficulty. not 
correctit. A eating saw aytend tron 

w or to"flutter" and cut too wide"a kerf 

"Ilead"*ar.,'leandtocutbayw ot. beera line. The thing to do 
is to find out what is making it heat and 
then correct it. 

If the saw tends to "lead." either 
intoor out of the log. itmay mean 
that: 

1. 	 The teeth may not have been 
sharpened straight across,, or 
they may have been *waged too 

heavilyon one side or the other. 

2. The saw may not be hanging 
absolutely plumb. If the saw 
leans toward the carriage. it 
will tend to lead into the log;. 
if it leans toward the husk, it 
will lead, out of the log. Test 
whether or not the saw is 

vertical with a plumb line, not 
with a level. If it'is not banging 
plumb., level up with wedges 
under the mandrel bearings or 
th husk frame. 
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that: 

1. 	The wh.ee bearings on the car

t fthat the carriage is shaffln as
eting ew, 

hIe great. pressure on It. To test 
Iitravels b e.. 

for suchpay inIthe carriage 

"wheelpry',eaainst the side of 
with a crowbar. 

the track 
may be sagging. amTil 
deece - athn afni 
for deection when the loaded 
caraei asigtesw 
Common causes of Sa are soft 
ground or rotten wode 

r oeb rte woe 

". L 1~b~ isjaboar 
Li~iT.msIm~ 

Luimber thickness measurements 

recomamended in the previous section 
will provide clues to troubles de.velop-
Uig in a miill. DiscreparNcies are most 
apt to show up in the dog board or in 

the first board taken off a face which 
has been preiouisly sawed, when the 

log has been turned 3600 and this face 

is sawed a secondi tamne. 

If the dog board is thinner at the 
top than at the bottom. it May 
mean: 

1 httehs n ade r 
tooThaw the side moad ahe 
tolwo h ietwr h 
saw. 

Z. 	 That the track is too low on the 
side toward the saw. 

3. 	 That the knes are not plumb; 
base and kne should be square

: :*4 ,' !':-.: . ,: :•' : .L:; :-. 4:.-"!:/:r . i 



4he !eog:,,. ieans that the 
bot tothnotf he Itmay swYer has miscalculated in placinghis 

n tfirst Parae cut on the last fae sawed. 
it is necessary tio calculate theI.~Thatthe huisk aad 	 summan ei are total of the thkisss to b~e 'u from" 

tes
4oo~~~htheonntoar th'cntwe cute 
saw. 

Z. 	 Th~t -the. track is too high on the 
side toward'the saw. 

3 	 That the knees arebe Anretl,not plumb; 
base andI knee shouald be square. 

.. .. 
r l thinner atone 

end than another, it may mean: 

1. 	 That the knees on the carriage= 

are out of line.. 

2. 	 That the log has been dogged 
incorrectly. 

3. 	 That the log is too long for the 
carriage - extends too far 
beyond rear headlock 

If 	the dog board is thinner at the 
-enter than at the two ends, it may 
mean: 

1. 	 That the track is sagging as the 
carriage passes the saw, or is 
out of line and bent towad thesaw. 

2. 	 That there are an insufficient 
number of knees. 

3. 	 Por dg~ig,epecillythe
3.p rg doggig. spcal on a 

Se 	 esetting for ,thiscut andak the setting so that thethickness 
Vwil come 
Adraittedly 
cause It is 
sawyer to 
atrrof
thicknesses 

out even on the last cut. 
this is 'a difficult job. be
necessary not only for the 
anticipate the. total, of the 

of m o nr,.ee c 0dfe 

also the total ~fthe thicne'sea of the 
saw kerfs. Thiw.calculaiou i made 
eas'y, owever 4, by a scale board that 
has been correctly calibrated to in
dicate the ticknesses eraphical.it
Hrizontal and verticala scale boardsr~~to.becu, .
calibrated to different thicknesses of 
saw kerfs are available from manu
facturersof saw ill machinery. Their 
use is Strongly recommended. 

KIhere areftvariations in the thaick
ness of boards o..er than the dog board, 
these generally indicate other types of
trouble. For example, if alm7ost every
board varies in thickness throughout it.. 
length from the -one sawed before, it 
will uI'ually mean: 

L,1That the setworks have become 
worn and the setwork pawls areslipping or the retaining pawlsI
are not holding. or 

2. 	 That there is backlash between 
Pinions On the set shaft and 

the racks under the knees. or 

3. 	 That the sawyer is setting care 4. 	 That there is aheadblock out oflelyusaybygssrtr
 
line. 
 thanto stop$.
 

If the entire dog board is thicker If the 
boards vary in thickness,or 	thinner than the other boards cut,,,'tonyrmbadtoordhtls 

62
 

http:eraphical.it


me" 

'is dlell. 

. the has improper ledt.saw, 
into a log. ian 

3. 	That the sawtooth holders are 
badly worn and o not provide 

enough carance to bold the 
sawdust. 

4. 	 That thesed for which the 
saw is tensioned is not nu 

h ts,"dthe cuteworn 

5. 	That the milil has inadequate 
power for' the rate of speed of 
the caw. 

If only the first board unr the 
slab varies in thickness from end to 
end. it usually memns that the corners 
of the sawteeth on the log side have be-
come worn or rounded off and are not 

severing the stringy inner bark 
properly.-

Sw~ry 

The following list of some of the 
most common troubles that may be 
experienced in a small sawmill also 
includes remedies that may be applied 
to correct them: 

1. improper saw lead - increase 
or decrease according to Ike way saw 
heats. 

2. improper filing and/or *waging 
of sawteeth - check angles of filing 
(figure 57) and side clearance of teeth. 
and refile and/or reswage. 

3. 	 Incorrect saw speed - have the 

installing different-sibed mandr 

ThLh4.l Husk and t acka'not lwhe or out 

of line - check with level and tighten 

straighten by means of shimns or 
install new foundations if necessary. 

S. ouides used to force lead i 

saw - nmirgie correctgd and 
realign madrel to impart lead. if 

-- --- .
 
6.wSetwom r a tcche t and pawls 

- install a and/ornew ichei 
pawls or build up pawls by welding Ion 

new metal and machining to proper 
contours. 

7. End play in carriage wheel 
bearingsand/or saw maodrel - tighten 
or install niew bearings. 

8. Insufficient number of head 
blocks to hold logs securely - either 
cut shorter logs or install additional 
headbiocks. 

9. Log not doge secu~rely

check dogging practice of sawyer and 
deckman. If dogs are at fault. repair 
or install new ones. Dogs must be kept 
sharp and enter log at correct angle to 
snug it against knee. 

10. Inadequate power - repair 
power unit or power transmission 
equipment if it is at fault. If not, re-. 
lieve power unit of part of its load 
(edger. trimmaw, blowers, etc.); in

stall saw with fewer teeth. or slow 
down the r.p.m. of saw. or install 'lar
ger power unit. 

11. Loose guides on husk -repair 
guides or install new ones. If husk 
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fctlry to'hawe straihteningob done, make, salablem e oe-rd ma-. 
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stock -cutting out the defective por
and'cutini the'cIear pori*bns to 

desired slftes forfurn~turepartsOloor + 
5 

small Sawmill will make it possible to ing and othei ses. 
demand top prices for practca ly _____ __________i_____ 

::.+: .u nd uue uneu - eilsun hack to, 
f laj i 9n operatorrom b r-6aHiiis si 

should be sure that he keeps up to date ilmeae can soW zies rdei:I nd~ 
li e re will also 

be a market for lower-grade material 
on requrements when he is able to cut for local use. Local cabinet shops, 

... Ca U3~~l+i+ i Dy, m 
for established markets. Tis is not 
always the best and most profitable 

+d.+ + some i+ow-gd
voctional schools and construction 
projectsmwill frequently reward the 

cours. howver.sawmill man who keeps in touch with 
coure, oweer.them with orders for material that 

In many forested areas the more would be difficult to sell elsewhere. 
desired spiecies grow in association 
with other species that do not -have 
established markets. Handling the 

In many localities, for example. im
ported waterproof plywood.is being 
"ed for concrete forms , when rough

desired species exclusively is fre- sawed, low-grade native l iber would 
quently expensive. because log costs
delivered to the mill are usually high. 

serve equally well. Similarly. timbers
and decking for construction projects 

Moreover. the supply of these desired might frequently be better obtained 
species may be quickly exhausted in 
any given locality. Consequently. the 

from local 
outside. 

mills than brought in from 

mill operator should do all that he can 
to cativate markets for the less well-
_vown and less -desired species. Infor -

Cultivating new markets. - There 
will remain in many countries the prob

mellon to help him may be available at 1wm of selling species which do not 

Selling in stablished Markets. 
'markets. although technically they may
have excellent qualities. This problem 

The marketing of high-grade lumber is particularly serious in tropical hard
from the better -known species, such as wood regions where many species 
mahogany, teak and rosewood, presents having good technical properties are 
practically no problems. Generally, not cut at all or are cut in very small 

. >buyers will find such lumber, no matter 
where the mill producing it is located, 
and pay good prices for it. 

quantities compared to the quantities (
available. simply because ittle is known(
of them in the world markets. Tests 
of the qualities and potential uses of 

Selling the lower-grade lumber such species are constantly being made. 

difficulties. One course open to the are being introduced into the world's 

miltmanis to require a purchaser to markets. The mill opera.or should 
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*AphlsU up to!' dat on '44ade who ca sup a44'4~'Y$44'y , capital oede for 

4'0~bns C0tctwt th rfial-x~in ,4sr Rcrsi ep 
or~~~~~~~~~ trad eatet7deeomn finbtiigaprnrwo eoe 

,nversimeto wt ote weiformed' 

persons or agencies wll often ma"e 
4- .4gaspossible. Membershipi inasw-

mller'~s asl ociazln or subscription to. 
oneorore oodlmbr radejouruM5 

will help r nhesail ndlll operator keep 
* informed. ___ 

Sometimes the mill man will. be 
able, to enc%%trage: the establishment of 
a new localwwod-usig' industry by 
showing bankers'. development bureaus 

lrlike organizations thzat raw material 
cawbze made available locally to supply 
them. 

Aggressive and imagiative mar-
ketiug practices often- make the dif-
ference between success and failure ,of 
a small sawmill enterprise. 

Cost Control 

Need for Accounts 

If a mill operator is to be success
ful, he must have good cost. records and 
know how to usel them. Such records 
are essential in pricing the various 
items he produces. in paying for logs. 
in setting labor rates, in determining 
marginal specie and grades, and, 
generally, in analy;aIng mill efficiency, 
In addition. good records are needed 
as the basis for financil, statements 
required by supply houses and banks 
or for calculating taxes. In many coun-
tries, including the United States. tax 
returns must have definite supporting 
evidence. 

A4As his business grows, a mill op-
'4erator may want, to take in a partner 

446s 4 

cl~rlythe',*'t4&eof-th bumors' m~e

whiih 'he is i estinginclinmg both its, 
present walue~andits~past e&angs. 

Re0cords are eveninare important4 
whzen Ia: partn~ership i's dissaied. ee 
one_nparerbuY&out the lnterentofpC

other thetr~watio~isj s erinsly corn
plicatedualess reod~ e~availblielto 
aid ini determining 'th, price,. If the 
owner of: a business, should die withou~t 
clear and complete account.records, his 
heirs would be left at the mercy of his
creditors. 

Most small mill owners keep some 
kind of records. but they am often kept 
in such a way that they are not realistic 
or not informative enough to really tell 
the mill man where he stands in his 
bu~siness affairs. Often, iiportant 
items of cost, like interest. on the 
money he ha.s invested himself, depre
ciation on important items of equip
ment, or his own wages. are not con
sidered at all. Uncollectable or bad 
debts or unsalable lumber items are 
carried as assets far longer than they 
should be. This may give a false 
picture, with the result in many cases 
that. the enterprise maybe on the verge 
of batkruptcy before the operator 
realizes it. 

A useful set of business records 
for a small mill need not be elaborate, 
and keeping them up to date need not 
be costly or time consuming. 

System ofBokepn 

There are two basic methods of 
keeping accounts: the single-entry 



e7epAmdfe ~sigle-ntri systern 

eso i r adaptedcall tot small mMli,journal' ~ 
6diq eteandgamiev:;;dger 3 Acoutig wich can readiy be cotypeInfrmaionan& legerareverted to double entry whien~the. needL 

suficintfor a straight sligle-entry,~ 
syte. Where- bln~n sevice~ i 
available, otutbs in a checkbok help 

benitro cash.ie dab, 'wic 
may bonyapce itbo'fir used~ ledter. 72he-ledger is used-to sunMma
to make its f sarrai~tlhy 
occuir; hse. are posted late1r to," the 
ledger or'.formwthe basis foi-a monthly 
profit and lossa statemment. Theledger 
holds the record of money owed by 
customers. 

The true double-entry system. 
althojugh' much maore complicated than 
the single-entry; and,requiring a know-
ledge of accounting methods to be oper
ated properly, is much more couiplete. 
The necessary books are journal* of 
original entry. the general ledger. and 
one or mo re subledgers. "Double 
entry" means that the accounts are split 
into two sections. one known as 'ldebitt" 
and the other as "credit." For each 
debit entry in one account,' a credit 
entry is made in another; this keepif 
the books always in balance. 

// 
Under a single -proprleut-j'ihip 

form or business. or even -apartner-
ship. the choice of bookkeeping, system, 
is at. the discretion of the owner or 
owners. A single-entry system. with 
some modifications, is ,adequate' for 
most small sawmill; businesses, When 
the business, gets larger or~if It is 
organized as a. corporation., a double-
entry system is essensial~ anda trained 
bookkeeperis necessary to-maintYa 

ariss, is recommended. This system 
conssmof a.Iarefu1ya compltel~y
kepV..cas: or checkbok 111 theu'-mI 

da ora ot other transactions,0 and! 

rize the volume and& valuse of material 
sold. by customera' nams, for a 
record of purchases and;payments, and 
of accounts receivable and payable. If 
labor is, paid by the hour. or. if it is 
required by law, a separate time record 
will also be needed. 

The records in these books are 
posted periodically. generally each 
month, to a series of profit and loss 
statements which show the mill owner 
exactly the status of his business. 
Annually. or more often if needed, a 
balance sheet is~drawn up. 

The most essential thing in an 
accounting system is keeping records 
up to date and complete. When money 
is sent, a receipt should be obtainaed 
and filed. When cash is paid out. it 
should be recorded in the daybook. 
This includes money taken from the 
business for personal needs. Every 
evening at the close of business,, nota
tions should be transferred to the 
"record of purchases and payments." 
Whena money is received. it should be 
recorded lathe daybookor deposited in 
the ban~kan&the necessary record made 
and posted to the sales ledger as soon 
as possible,, preferably' the same day. 
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- starting a busi e It- i ... ... record 

gearally~ desirable to .stablish a fo each day shuld, be starte.d ona 3eu 
checking accunt in the, firm'snames.pgsclal dated ahe too. Trn 
Use ofm ba int facities will free a mi. actionsh should be noted as they occur; 

operator from the, risk of caryadngo eriesnigdt.be asfl.low.: 

large sums of cash on his persout or at 
hls placeio buslnes5 	 Recived $5 cash from George,-1. 

for, cords slahoood.L 
ohe cIedook stubs should, be. 

-	 -Singer 

- - 2.. .. $ 	 +:. 

the check was ritte and for, what 
purpose. Al deposits, should be re
corded currently, and& balance carriedL 
forward.- If a milloperator does not do 
this. he mayfind hehas issued a worth-
less check., which will hurt the reputa-+ 	 rh+imreta aigreed usnessrt i 
tion of the business. 

was ey"Straw. 

If he has to borrow money to start 
in business, or has to buy some of his 
equipmient or supplies on credit, a mill 
operator should file the copies of any 
signed Doues. so that the information 
may be entered on the first balance 
sheets. The information on each note 
should be complete. even though it hi 
to be written on the back or on a sepa
rate sheet of paper clipped to the note. 
to show the purpose for which the 
money was borrowed. the amount, the 
interest rates agreed upon-and the duie 
date of repayments. 

mete. ~yard 

Information on notes receivable 
should be posted in the sales 'Aidger. 

*similar to the posting of notes payable, 
after making sure that they contain 

competeinfomaton.postedcompnfor eteatLion.and 

Sdaybook. 

The daybook may be merely a 

stau for 10gallons gasoline 
for Truck 1. 

3. 	 Paid $2 cash to Straws Hard
ware Store for 3 files for filing 
headsaw.for 	accufhja purposes "Zh+'+ rec rdi 

4. 	 Received $20 cash from Silas 
Catiu purchase 100 board 

feet pine 2 x 41s. 

5. 	 Deposited $ZI in petty cash box 
at mill office. 

6. 	 MU! sawed 8.500 board feet, 
mostly low grade oak (5.000 feet 
92 and 03 Common and 1.000 
feet #1 and Better. stacked). 

7. 	 Z.500 feet 3B Common loaded 
on Pallet Go. truck on their 
order W2. 

8. 	 Truck 11 hauled 6.000 feet 92 
414 oak in three trips from mill 

to Bellows yard." 

Transactions 1. 4. 7. and 8 axe 
to the sales record the same day 

a line drawn through them in the 
Transactions 2 and 3 are 

posted to the record of purchases and 
payments. 
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Thejledger is a~simple standard-L 
uled'account bok In the sales pow-. 

dona. which is posted,crrentlyl a comn-
OIete page is assigzbed to eahmajor 
custome~r and all transactions entered 
on it. Space wil usualy, beprovided 
for,aecessary ,credit Info'rmatson at the 
top (see Salesi Record. below). Miscel-

ally cash transactions. may be entered 
together on a page, at the -back of the 
ledger. Index Labs on the edges of the 
pages wilihelp in the use of this book, 

The second half 6f the ledger will 

contain the record ofpucaean 
payens.Thee, wllbe a sheet e 

votedto each amajor Item of, equipment 
bei4-prchaed .(seef Equipmient Ac

,count,. below) andM each majvor account, 
(see Record of, Purchases and Pay
meats below). There will, also be a 
separafte seel for withdrawals: of cash 
from the business by the owner. This 
last sheet is especially important if the, 

ness-like mnuner. The mill owner 
should planto make regular withdraw-aim 
of no mnore than a fixed total amount. 
monthly or bi-weekly. as if he were 
paying himself a salary. 

Sheet No.- 1 

Credit Li.mit SZ90Q 

Date 
(1956) Item 

_____ 

512 01 & Better 

515 Red Oak 

5120 
5/51.400

11 & Better 
Walinut 

SALES RECORD 

Account No._ 1 

ADDRESS Tecumseh, Ten. 

Number Price Total cam 
of 

Units 
per

Unit 
Value 
of Sale 

AonPaid UpadBalance lanmsdanDiscounts 

20M $120 2,400 ]low0 1,400
0 

SM $150 750 - 750 

rmnothly sumtmary - May 2514 $3,150 $2,400 $ 750I611Boght Forward 750 
6/3 NZ Yellow Pine 15SM 70 $1,050 So50o 550 



--

--

--

--

4 m.onthly e-:- $ 1 ... 4' L" ,m 

Tems cash. $1.00 Baac 6eilN. I&Y'2' 1 Moto No-17,7 

Dat-- ite a ,4.a 

$1.000III W tWpr er $154000 8.0E $3.to600 lb7.00lt e 

Ithpaymntal $100. .0 .51/ o s 75 ,0 

2/1 namnti baln . 110.0 3o,0Ilortown T.00 

early Sumnimary Drch. $,400. $183.00 $3.400 $3,6oo $17.00 

(Depreciated "Total Value -$4.000.) 

-PAYMENTSRECORD OF PURCHASES AND 

MAME Rhea's iligStation 
ADDRESS Moretown. Tem. 

Date Amount Unpaid
 
(1956)Item Quantity Price Totl pad Baac
 

611 Brought forward $ 55.00 
6/5 Diesel fuel (Sawmill) 500 gallons .15 $75.00 130.00 
6/10 $100.00 30.00 
6115 Gasoline (Truck 11) 10 gallons .20 2.00 Z.00 
6/16 Oil (Truck #Z) 6 quarts .3S 2.10 32.10 

Gasoline (Track 1Z) 20 gallons .20 4.00 36.10 

A separate sheet may be set aside stands currently inits major accounts 
for- miscellaneous small purchase from and to have a complete andclear record
 

a aity of vendors. These sheets are of all eapenditures. so that the periodic
 
potdperidcly from the cecbo profit and loss statements sheetco
daybook entries. The important piled together with blJancesheso
 

thing i~s to know where the business net worth as needed. Generally, the
 
24and 
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prfind109statement Is niade~up IhO inveory lubrwillof be once each month. and the> c-l~eihee~t simjptlfied lfeach ple of lumber, as it
 
ainl~yis 
 put up, -oreach unit padka~e of Jam-;
 

!rrb oreit ise carried to the yard. is
 
~~Mbtle./t show the date- footage, p.


cles and grade,. This may be-done with

The timne report (see sample. be- crayon on the edge of 
one of Mhe lower
low) is I iled out each day to show the boards or stickers, somewhat as

horswrkd ycach bne, of the follows: "2,400 ft.4/4-0 Common Red


Mill crew. Each week the entries are Oak, 515156.
 
summnarized and the payrol figured
 

Atfistinventoryits hiaj-j_ii
 

TIME REPORT - MILL CREW 

Work week Endin Ma 15, 1956 Date of Payment May 20. 1956 

is Uxt Haws Wakd TW -*I lDCAcum O 
_____TTF Rmr Itg. F TOW. kI. (ba pw 

... 549S3535 45 *1.1 44W 52 52.2" 1.10 20 31.11 
Seks 42)1 (MT!.) (Ad". 

03.-. payi ek A~mum 

fteft end Less bfsee valued conser vatively, usually on a 
cost-of-production basis. As experl-For the profit and loss statement. ence is gained in the business it will bethe monthly summary data from the easier to value the inventory itemssales record will be used together with realistically. Logo should be valuaed

that from the time reports and the where they are located, in the standing
record of purchases and payments. An tree. at the roadside' or in the mill
inventory Of lumber, logo and supplies yard. on the basis of the money in
will also be needed. .vested in them. Ordinarily, no inven

1 -10
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tory value is given to slabs. edgings 
and sawdust unless there' is a regular 
ad steady sWue for them at a substoantial 
price. 

The profit and loss statement is 

period. minus the total direct costs 
daring the period. plus or minus an 
adjustment for inventory changes. This 
givesi , oftorsWeprofitS 
basiness. From this must be deducted4o.
 the various overhead or indirect costs. 
These costs include salaries not shown 
in the labor record. interest an busi-
ness investments. taxes and insurance 
aud the amount deducted for losses and 

bad debts. 

,antheb toarecitss trh gteI 

Another indirect cost is the amount 
added during the accounting period to 
the reserve being maintained for de-
preciation of major items of equipment 
and buildings. This is to provide for 
necessary replacement of these facili-
ties when they are no longer useful, be
cause they are worn out or obsolescent. 
Semall tools and current supplies that 
are generally useful no more than a 
year. like axes. hand saws and circular 
saw bits, are charged for under "mna-
terials and supplies" under "direct 
costs." 

. 
4 

The cost of major items of saw
mill equipment, ikhe the headrig. edger 
and trimsaw. is generally depreciated 
over a ten to twelve-year period. If. 
for example. the eqeipmentcost4le000 
and a twelve-year depreciati i,period 

a depreciaion of $,000 a Year. or 
$83.33 a month. The cosof temporary 
sawmill buildings and other strctures 

sthe_ 
which they will be occupied at 

eie amountpnti ol tpermanent locations. over a period of 
from p0 to 20 years. Diesel power 
units are generally depreciated over a 
period of about seven years; and motor 
trucks and tractors. about five. (See 
"Useful Life of Sawmill Equipment." 
Appendix 10.) 

The final item in indirect costs to 
ce entered is the amount spent for rent, 
repairs. etc. during the period for 
which the profit and loss statement is 
being prepared. This includes the pay 
ments for options and leases, as shown 
in the record of pu rc ha ses and 
payments. 

A sample profit and loss statenVIC: 
for a typical mill which is buying its 
logs at the mill site: 
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PROFIT 	AND WSS 

Vt aJa~mawy1-31, .. .... ... 

.	 < IT'll 

SALES 

Wesof Lu..ber ...... R04 We) 

Sales of Slabs .-. ...... - (5Scords) 
Sales of 	Sawdust ....... (0 tons) 


Veneer Logs.(14 Mbf 


Total Sales -. . 

STATEMENT 

~ ~ ........ L.,- ...
1956	 ~.. .. :2 
l
 

I •i' > 	 ,! 


....... 


. ...... 

......... 


. ... .. 

DIRECT COSTS 

Log Purchases . ...... (Z45 Mf*) ......... 

La. ........... . . .
 
Materia and Supplies .... 

.. $14.80
 
... 	 260 

100
 
1400-...........


.. .. . $16.040 

$1l2250 
3.000 
1.050 

Other Direct Costs ....................... IS 

Total Direct Costs ............. $16,450 

Less inventory increase 
(See attached schedule) ........ .305 

GROSS PROFIT 

Total Cost of Goods Sold ............$14,145 

.................... ................. $1,89. 

GENERAL EXPENSE 

S laries ....................... ....... $400 

Interest on Business Investments......... ......... 1I0 
Taxes and Insurance........................ 12,0 
Losses and Bad Debts.............................ZOO 
Depreciation................... ................. 200 
Rent and Repairs ...................... 25o 

Total General Expense ..........$ 1.350 

NET PROFIT .......................................... $ 545 

*Thousand board feet. 
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INVEWTE)RY SCHEDULES 

January 1-31. 1956 

Inventory of Logs 

Inventory. January 31 . ....... (50 MM) .. . .-. .. 4*0250
Il~uay (5 bi ...... ,;...,, $2,450......... 

Increase .... (31 Mbi) ............ .... $2.450 

I .......... ,January (44Mb ....... $30,800
Inenor.January 31... . ...(436 Mb ........3.520 $
-I__etory+o-Lubearia --n Sule 

Inventory of Materlats and Supplies
 

Inventory. January 31 ......... ................ 1,210
 

Intrease .......................... $ 135
 

Net Inventory Increase ................ $2.305
 

*Tbousand board feet. 

For subsequent months, a profit 
and loss statement may be cast up. not 

Sonly for the month. but also a cumu-
lative one for the year to date. The 
individual monthly and cumulative 
statements for each period may be 
compared with similar statements for 

the same periods during the preceding 

year. 

if this mill had also been conduct-
ilg a logging uisiness, there would 
have been several cost items to be 
added to the profit and loss statement. 

inclnding purchase of standing timber. 
timber extraction expense and log 

hauling cost. There would also have 
been expenses to be added to the 
"General Expense"' otals. Many Op. 
erators prefer to handle their logging 
and their milling activities as separate 
businesses, making a profit and loss 
statement for each, to keep the record 
clearer and to make sure that both 

activities are self-supporting. In this 
latter case the sawmill is charged a 
fixed price for the logs, as was done in 

the profit and loss statemen above 

f* 

in addition to the profit and loss 
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sarto*bw teiworth -ofa& business. 
ThAis is the baance sheetiiwhic should 
be~made up, at least at th. end ofteach 
year. As stated reviouly. balance 
sheets are-ksome~times --needed at. other 
times to )usify a loan, for the-purpose 
of sell'u "nInterest in~the business 
wia~d similar purposes. 

-'The balance sheet shows the 
assets, liabilities and net worth of the 
business as of a given date. 

Assets include cash on hand, or in 
banks; accounts and notes receivable; 
inventories of logs, lumber and other 
salabl, commodities; and investment 
items such as the sawmill and auxiliary 
equipmentt-depreclated in value to date. 

notjis payable.mrtgages payable, and 
<o o*1bligationse 

Networ ib is thejiliference between 
thel) totals of 'asseti and Ua-bilhties. 
Boo~k value Is, n inecessauily a ro-
Electionrof what a buyer would be will
i4g to pay for a business or of what 
te. owner would want to sell it for.. 
The sale price would depend on the 
ettlimtitif the two pitiiia--to Iuutare 
business prospects, the good or ill Will 
built up in the conduct of the business 
in the past, and the actua usefulness 
and liquidity of the assets. The balance 
* -tt however, is one good guide to the 
value of a business. 

A typical balance sheet follows: 
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BALANCE SHEET 

January 1. 1956 

ASSETS 

Cash (on h.ad and :r bank) ................. $5.0Z5
 

Notes Rece-wable ........................ i00
 

Ac'cau3.: Rccewvable ...................... 5.050
 
Invenrtor -

L gs ...................... . 2.500
 

L.A~mh* ..30.8000170
L :~b- ......................... 


~ves-rnr:n Equ. pmner.:
 
D6ce re: Lted Value ..................... 1c.00G
 

*De.rec-t'r. Reserve ................... 7.000
 

Total Assets ........... . $65.950
 

LLABIL:TIES 

.c~. ... .. $1.200.?.... . ... 
S0PabyaNote s ?. .... 

#Martgagc . .. .. .. .. .. .. .. .. .. .. .. .. . .. 4.010 

Total L:ab:I:t:e- . .... . S 5.710 

NET WORTH ........... S60.240
 

*Kept in Savings Accout. 
#Unpaid Balance 
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LumerwiAiraDried been Hardwo. m e other hand. i 

stce after 
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sete e tee 
which hasced 

sawing1inteoe 

pies s l~kei in-d 
n: Oeachaed and 

to apoiatb.-
(to l d oequibiug sm wit moiurrthiei 


Arbournalhe shaft, pandbert ins onsue
Bards -Lumberhh tan en 
Bnscked-eteafee awn te laeobewe a~*lyr n 

areeoothed in o hes , 
which ased ost lumberiate 
lumberntain-ted*. r- deiveequibrium with te moisture 
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wich aticula sawns mosntfd.1sBoardlly-

l cdothickness. 

drivest ohtaly 
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~foot~ ~~~~~a
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-ecrom s f roghgien wmmbreteUatSteslumber e.tradati
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wior sofdoessetdi and dranitsoftwo 

ofinhest-l thickorzs essf cn n or more ides dmestined fom-r 

omnyslcordivn to its 
afichtuk diesons egt.o the 
nerstot) ane, ,dwih t h 
ear'e sih) rethe e,ofivas-t ! 

umet butrofg a reenlumber ik 

inhesoer oofIinh"nmnneor 1oo, tikns haendms 
iunhes o~adwdh(osthi. o proesa o theers < 
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mboer eher en o
-oAo:iseuiaet of manlo. onsgen~ty abbedin 
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frm ple e ofd roseda gryee 
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ks 
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widtho dsed nd dr s3ftwo8inhehisckgneAdggngdeiesnh 
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the American Lumber Standards. slating ofopposed lever-controlled 
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to wicnergo 
with the outer surface of a lo 
cant or timber. 

Boxedheartd The ter m iused when thee 
pith falls entirely within the four 
faces anywhere in the sides of the 
lengt h of a piece. 

u 	 rinches 
Carrage.-A rameon wichare 

ntethehead,cks. setworks; 
and other mechanism* for holdingAe -le~d~we ,~m~ offlb 

alog whle it is being sawed and 
also for advancing the log toward 
the saw tine after a cut has been 
made. The carriage frame is 
mounted on trucks which travel o 
tracks. 

Check - A lengthwise separation of the 
wood the greater part of which 
occurs across the rings of annual 
growth. 

Chip - A shaving or segment taken by a 
single sawtooth. Also wood frag-
ments made by bogs or chippers. 

Circular headsaw - A circular plate 
having cutting teeth on the cir-
cumfereace and used to ripsaw 
logs. 

Clearance angle - The angle between a 
tangent to the cutting circle of a 
saw tooth and a line along the top 

of the tooth intersecting the 
tangent. 

Collar - A metal ring or round flange 
upon. surrounding or against an 
object and used chiefly to restrain 
motion within given limits, to hold 
something in place. 

Conical roller bearings - Roller bear-
ings with tapered rollers. 
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Ctmsa-;,:%awed undeT
 
contrc fo...... e es.
 
tien..'rallysaw to.\owner. s
 

twe d -l ar- ep 
i ardshetra rien , 

over in thickness bt less than 5 
thick and of any width. 

Dimension stock_(hardwood) - SmalU
 
selected sutiend ometimesod
/ 	 exc~e bo~ar, psad tibers. 
accuratelys e 
semi-finished for use as furniture 
parts and for other purposes. 

Dog - A steel tooth-like projection
 
that is attached to a carriage knee
 
and usually operated by a lever.
 
Carriage dogs are used to hold the
 
log firmly on the carriage.
 

Dog 	board (backing board) - In sawing
 
lumber on a headsaw. the last
 
board in the log to which the car
riage dogs are attached.
 

Dogging - Process of fixing the dogs
 
into the wood and releasing them
 
from it.
 

Dressed lumber - Lumber that has
 
been dressed or surfaced on one
 
or more sides.
 

Edge - To make square-edged. 

Egr-Am~leue nswil 
Egr-Amcieue nswil 

to square-edge any lumber parallel 
to its long ais and also to rip 
lumber. It consists of a framue 
supporting an arbor on which are~ 
mounted one to several cicua 
saw*. 

Edgings - Strips that are cut from the
 
edges of boards.
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Eed(saw) - Th e hrouhnsthce Guie-(a) tAdce for,-tandy ic
 
:;O tuhe hireie sthlle shaft., the saw,.iro 


FixAd colr-A lriml tad saig Also inldslevlig.TI ~Gid ,l pwo - tohe awoi~niin)! 

+if++t ~~~~~whca"mOnocAL>tLs. ocoa') leffL2 On a saL ohet- roudedthe- a-m ~lry+r cotc 

wh)Iana la sbenrmovataed sawing.:y oa ncd'lralevedho
 
F ltch - ecioau aIrn a which e~ns thek
fro ofg1 ne og.adao anA 

thes swrae of te owohici edes -- o SeA orsmeohe evc 
usually erat igt n thwt Giefor audvacing--the kneesstowardsorFeedi- In sawing.a lu.e. ina al- Thol, that guids ther 

wihrwn the fracm ththelne 

Fooage whean lube whchxpcralessendcthAof 

ote woodwoAg t (soA with amme i ordr t st chiwn ar felab hHsbeni ed - hs sa emusdbysw r 

::::u y: rsaed+foavy n-welI the teethiowhior 
F~.dIn swinglum4 r. he -lin~r Giral me to. drbe ats odf the 

Aag -gtA loadar eriesofsedzes"5 : inhesanx' +move ment swil crbriage. A'movs hecarigepat hesa. aidrom the frote ~wie 
Ete the saw aoe as distionguished 

catingbythnumersthickssaoIny down theitef tt is,whic 
Fi+i++ FedTh awrs mae.hns . whichithand (tninig rtolerwhc... smanrdharTe saens ~isi~i Hammrin esas accubatds ofatdhi 

... Eachtheadrie consests oa base.Gig eTh ca frrniagpsthe sawl caunrridyothemi ct.ne tothknow as+a,.."sa doto". th hedsre ++ telt ere 
-thefiro malo shresdisad Hmesrigptensonygof thye aftsof 

wowkngpaL(sowthehadri t'orerother~ ~ ~ ~ ~ ad setontotc 

toth thrigearborimeasditngise anw 

Gron thelor ith Ana ml ntusn carriage ond.a whitello rsts. 

a fsullor reisaedofthrud.freakdanin eqhpeneLoado 

wihrwig7e8fo-h .wle 

........... bac afe a board is cut sawing equi men itef bein
Fied colla . fusl atttached coAcoraAls o includeshawtng eveling. 



Hearwoo- aye Tb,ofwood iner Kicback- A shrp rverd, o mt 'p 

inarwhich-the reerve 	 ayeril owodncka-h *a* arprevbil ofcurs onl 

maily abiionr lo 

inoheartoe rsbranes It is ~, on hedsaws.Kcbc 
caed beo reov ~grconvanertead cedr b a dMIo(c 

A w~Inoo oodl	 thalays 
substnces iI patocohtrosawedt unde 

at 	 oetitins bat an humiity 

High-speed steel, - Alloy steelwhich is ~ ~ha nyhmdt.~ 
heat treated and rtismuch of 

itshadnss ndtoghnssathigh Knee - The part of a swmill criage 

temperatures. Used for some saw headhiocc that bears the carriage 
teeth. dogs anid supports the rear of the 

log away from the saw. It also 
Holder (sawtooth) - A device for locking supports the levers used~to oper

inserted saw teeth in a circular ate both the carriage dogs and the
 
saw, (Also called shank. halfmoon taper set.
 
and circle.)
 

Lead - Adjustment of the saw so that 
Hook- Angle between theface of a. saw -th oth tac rais 

toohalin addrwn ra theslightly less at thefront thanait the 
extrenap point of the tooth to the back edge, in order to hold the saw 
center of a circular saw. in tht cut anid give clearance to 

the back ofthe saw. 
Husk - The framework which supports 

the main shaft, (mandrel) of a mill. 
On one -end of' ths shaft. is the Left-hand sawmill -A sawmillin which 

*pulley which receives power from the carriage is on the left-hand 
the power unit, and on the other. side of a person standing on the log 

collars that hold the saw. In be- deck and facing the saw. 
tween may be other~ pulleys to 

tranmitowerto te fedwors. Lft truck - A conveying device mounted 
sawdust conveyors. edge r and 

topsaw.on 	 pneumatic tires or crawler 
top~aw.track* 	 with arms used to lift, 

Inserted-point tooth - The tooth thattrOptSd'poil4 f m 
removed and replaced in her. logs or other materials. Liftcan be 

an isertpoin'~te.trucks are of two types: fork and~ 
straddle. 

Jointing - The act of reducing points 
-Theof all teeth in a circular saw to the Log-beam inill type of mill,em

circumference of a true circle ployn. a carriage on which the 
when the saw is rotated. knee-s. dogs, and sometimes the 

setworks are, fixed to; a movable 
Kern - The width of the cut made by a beam extending lengthwise of' the 

s&w, carriage frame. 
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Log rule A,,~~~~ '2hOWft%''t th ak br ihtetti n aefr 

~a~u5IReh imtes swj-. A, ma'cifi tol~cut board 

Iag turnemr - A device used toturn,the ~lb rOhr tr~ 

logseo the cariage. lengthwse into two or more pieces., 

k..iO...gainst .the, circular saw4 by a nut thee car inNgon~ te.sina 
on the end,of manrel Sid, of 'a'person, standing. on the 

log de-kan facing-tesw
Log pin -A meta~l pinchambered:in the
 

fixed 'nloose
COUas on th.e man- Rip - iTi cut a piece of wrood I~ngthwise
drelandptan through a pin hole in the fiber direction.
 
in the saw plate tpreventlthe saw
 

Sfrom slipping, on: the shaft. Rip The of a.
96 th - kind sawtooth 
adapted for cutting paralleL to the


Main drive shaft arbor. fibers and main axis of wood.
-See 

Mandrel - See arbor. Rtoller bearings - An anti-friction de
vice made up of a series of rollers

Moisture content IkTe,weigtof watr rotatin between an inner and outer
in a piece of lumber. Generally metal race. The races can be
expressed as a percentage of the tapered so that the bearing can
oven-dry weight of the wood. carry a thrust load as well as J

radial load (See "conical roller
Pawl A pivoted tongue. a= sliding boltberns) 

on one part of'.a machine, adapted
tjg fall into notches or indental Round-edge lumber -A piece of lumber 
spaces on another part. Used in with wane oneon or both edges,
set works on a sawmill: carriage, usually two inches or less in thick

ness. Round-edged lumnbe r is
Pinion~ A small gear with teeth commonlyl sold in th., condition in

designed to mesh with tuose of a New Englad but in other parts of
larger gear or with a, rack. the United States it is generally 

maide square-edged before it leaves
Plain-sawed - Lumber sawed parallel the sawmill.
 

to the pith ofthe' log and approximately tangent to the growth rings. Sapwood - The living portion of the 
wood in the tree located in a zoneQluarter-sawed - Lumuber cut parallel of varying thickniess just under 

to the radius of the log. rather than the bark. Generally Lighter in
tangential to it. Practically a-color than the heartwood. 
plied., lunber in which. the annual 
rinss are al an angle, greater than Seot-A lever akttached to the knee
45" wfth the, face6 of the board. of a siwllcrig edlc
(Also -calledverticat grain or, edge which canbe used to,place th~e knee 

grain) ~ ,,out of alignment, It Is of service 
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bak 	 flat: :...."' '
 
iSUmPPing,rook loo and 	 

"wingtaperd1605(As dtapar bar 	 resoeC;J5 pa5Ilw: to the og that isor a~tae ive, the log: 
aper.hmr 

.Solidtooth saw 	-A Saw having the teeth
Setshaft Thesohaf ona,sawmmill car - cut into, its,edge.rig Co 1wihe.4 piin'.are 

f.Ite"d __whichicue~h 
~ ~ d..~ Srede ~A thin dik oisIti . 

blade fixed belind a circular 
beasaw to g uard against the 
boards. and pieces contsctin: the

Setting Theprocess o advancing the rear -edge of the saw andkickinglog 	on the, carriage the distance back toward the sawyer.
reouiredto got the sawed thickness 

d Y.d.mSpring set - A metuod of setting saws 
whereby one tooth i sprung to the 

Set wheel - 72e wheel on the setworks right and the next to the left- most 
attached-to the setshaftwhich when ch n y usedo cscsaw e.
 
turned with a lever. causes the 

kne-T toadvnce "" -r- Stickers - Strips of wood used to sep
arabe layers of lumber in air and 

-SeeShank holder. kiln-diying. 

3dm pieeA hino meal, woo OF Stop Shoe - The part of the, setting
other material used to fill in, as mechanism on a sawmil carriagekones to avannnojetin leveling. 	 . .which contacts the peg or backs top 

ShiPi~gdrYlumbr -I mher hathasand shuts off further advance of the 

been Partially dried to prevent 
stain and mold in transit. Swage set - To spread the ends of the 

teeth in a saw to a width greaterShoulder - An abrupt projection that ta h hcns fteswpae
forms an abutrnent on an object. 

Taper bar - See "setout.9 
SUPl - The horizontal timbers support

ing the husk of a sawmill. 
 Tension - To make a circular saw 
looser in the mid-radial zone than

Sid drssig ajusingallon-Theactf the cutting edge (see ""hamnmersaWtOeth on a saw to project ing), so that when revoIving at 
laterally the same distance from hg peict tagtn re 
the plate. 

Throat - See "gullet."0
Side 	gage - A measuring device to in

dicate the amount of lateral pro-
 Tie or timber mill - A sawmill that
jection of sawteeth beyond the Sur- specializes in the production Of
face of the saw plate. ties 	or heavy timnbers. 
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Partia1LUst ofhWMI3ach~WMinerunuahitrer8 in theUnited Rates 

A. Sa~wmills. Standard Circular 

- LAmerican-Sawmill-MaCh-, ACo.Corintht, MisS 
2. 	 flelsaw Machinery Co.. Kansas City. Mo. 
3. 	 Chase Turbine .Mfg. Co.. Orange. Mass. 
4. 	 Corinth Machinery Co.. Corinth. Miss. 
S. 	 Corley Mfg. Co., Chattanog0a. Ten. 
6. 	 Crabbe Gas Engine Co.. Independence. Iowa 

7. 	 The Enterprise Co.. Columbiana. Ohio 
8. 	Frick Company. Waynesboro. Pa. 

General Foundry & Machine Co... Sanford. N. C. 
I9. 

10. 	 Gunderson Bros. Engineering Corp.. Portland 8. Oregon 
11. 	 Hart Brothers. Clarksburg. W. Va. 

I?-	 R. R Howell Co.. Minneapols. Minn.
 
Ireland Mill and Supply Co.. Cayuta, N. Y.
ii13. 

14. Kent Machine Co.. Cuyahoga Falls. Ohio.
 
15.~Lane Manufacturing Co.. Montpelier, Vt.
 

16. 	 Lewis Manufacturing Co.. Memphis 2, Tenn. 
17. 	 Mater Machine Works. Corvallis. Oregon 
18. 	 Meadows Mil Company. North Wilkesboro. N. C. 

~i? i iili!
: ,+,. :=i~?:44 .-44ii ::::. 	,m, Mill Equipment,-'4-, Incorporated.4 i:i'i:!! i' i!Seattle 8. Washington19. 	
:

20. 	 The Peters Company, Portland. Or~egon 

21. 	 Salem Equipment and Supply Co.. Salem. Oregox'. 
22. Sumter Machine Co.. Sumter. S. C.
 
Z3. J. A. Vance Co.. Winston-Salem. N. C.
 
24. 	 The Wheland Co.. Chattanooga. Tenn-

B. Sawmills. Band 

1. 	 Guy W. Conner. Inc., Sheffield. PA. 
2.	 Filer and Stowell. Inc.. Milwaukee, Wisconsin 
3. 	 Klamath Machin and Locomotive Works. Klamath Falls. Oresrn 

4. 	 McDonougha Manufacturing CO.. Eau Claire. Wisconsin 

5. 	 Monarch Forge and Machine Works. Portland 10, Oregon 

6. 	 The Prescitt Company. Menominee. Michigan 
7. 	 Sinker Davis Division, The Enterprise Co.. Indianapolis. 19., 

8. 	Sumner iron Works. Everett, Washington 
9. 	 The Wheland Company. Chattanooga. Temn. 

5Incluso o aeofcmanies implies no recommendation or endrsement of 

their products by the United States Governm-ent. 
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41. C. S. Amidon and Sons, East Willinatoni, Con. 
7. Bach Muach~iney CO., P. O. 'Box 1215, Euene, Oregon 
3. Calvert Mahi~ Service, Boring. Oregon 
4. Corinth Machinery, Coummay, Corinth. Miss. 
5. Crescent, Mahi & Manufcturing Co., Dallas. Oregon
lk.-P L.-Crokoks.Co'ayora bd.Oigon---
7. Hart Brothers.. Clarksburg. West Virg l 
a. Jackson liumber Harv~ster, Inc.. Brewto Afabazn 
9. Pittsfield Box and Lumber Co.. Pittsfield N. H. 

10. Timberwolf, Inc.. Plortland S. Oregon 

D. Sawmills. Sash Gang 

1. Gondrson Bros. Engineering Co., Prtland k Oregon 
Z. Johnson Manufacturing Company. Seattle S. Washingtoh 
3. Mll Engineering and Supply Co.. Seattle 4. Washington 
4. Western Steel and Supply Co.. Dallas, Oregon 
5. Wickes Bros.. Saginaw. Michigan 

E. Saws, Circular and Band 

1. AtIns Saw Divisloc., Borg Warner Corp.. Indianapolis. Ind. 
Z. Corley Manufacturing Co.. Thomas St., Chattanooga. Tenn. 
3. Disston Saw Division. H. K. Porter Co., Phiiladelphia 35. Pa. 
4. R. Hoe and Co.. Inc.. New Tork 54. N. Y. 
5. Simionds Saw and Stel Co., Fitchburg, Mass. 
6. Southern Saw Works. Taylor St., East Ploit, Georgia 

7. Spear and Jackson Co.. Eugene. Oregon 

F. Edgers 

1. American Sawmnill Mach., Co., Corinth, Miss. 
2-. BeLsaw Machinery Co.. Kansas City. Ago.
3. Chase Turbine Manufacturing Co.. Orange. Mass. 
-4. Corinth Machinery Co.. Corinth. Miss. 
S. Corley Manufacturing Co.. Chattanooga. Tenn
6. 'The Enerprise: Co.. Colw*Alana. Ohio 

.ad Jakson o.,
7. Frick Company,Iams4r~~3a ene 84 o 

8. General Foundry and *').Sanford. N. C. 
.4> 9. Ireland Mill and Supply ! yuza. N. T. - 4- -~.-,.F 4 ) E d44er-

10. Lane Manufacturing Co.. 'Iontpelier. Vt. 
11. Memphis Machin Works. M4emhs. Tenn.et-P" Co., o -- 4 'anery 444c~4,.12. Miner Edger Works. Meridian. Miss. 
13. Montague In.. Sumnter. S. C. 
14. S...ter chi Co.. Sunter. S. C.' 
15. J. A. Vance Co.. Winston lem, N. C. 



G. Trmn wso 

I. American &=Mill. Ma . Co., Corint,.Miss. 
2. Bikai Machinery Co., Kansas City, Mo.

* . : . .... o .o,.T.,T' 3. Corinth Macinbery Co.. Corinth Mis... 
4. Corley Manufacturing Co.. Chattanooga, Team. 
5. ThepEtise C nT]ai CCOi, ,iA 
6. F k Co,, Waynesboro,P 
7. General Foundry and Mache Co., Sanfrd. N. C. 

9.4Lam M facring CO.. Montpelier. Vt. 
10. Miner Edger Work, MeridianoMiss. 
11. B. L. Moague and Sons, mter, S. C. 
12. Suter Mach. Co.. SnAiternS. C. 

H. Sawdust Bowis 
I. A erican Blower Corp., Tireman Ave., Detroit, Mich. 
2. C. S. An don East, Willington, Con. 
3. Bayley Blower Co., S. 66th and Burnham. Milwaukee. Wisc. 

. .qaa ~ . M a , .. .. ,4. Buffalo Forgje Co.. 465 Broadway, Buffalo. N. Y. 
5. Chamipionfliower and Forge Co.. Lancaster, Pa. 
6. Chase Turrbin, Co.. Orange. Mass. .fg.
7. Kirk and Slum )Itg.Co., 3186 Forrer Ave., Cincinnati. Ohio 
8. New York Blower Co.. 333 W. 32nd St., '-hIcago. Ill. 
9. Pangborn Corp., Hagerstown., Maryland 

10. Phelps Manufacturing Co.. 713 Tomas St. Little Rack. Ark. 
11. Rees Blow Pipe Mfg. Co., Berkeley, Calif. 
12. Sterling Blower Co.. Hartford. Con..
 

.13. Harold Van Mken. Elmira, N. Y.
 

L Grit Go-gers 

1. Burrill Saw and Tool Works, Ilion. N. Y. 
2. -W. 0. Dutton Lumber Co.. Brandon. Vt. 
3. Cornell Mavfacturing Co., Laceyville, Pa. 
4. Jackson Lumber Harvester Co., Brewton, Ala. 
5. Harold Van Ankea, Elmira. N. Y. 

J. Automatic Slab Saws 
1. Burrill Saw and Tool Works, Wlon, N. Y.
2- Cornell Mfg. Co.. Laceyvile. Pa. 
3. General Foundry and Machin Co., Sanford. N. C. 

K. Engines, Diesel 

1. Buda Division. Allis Chalmers Mfg. Ca,( Harvey. ill. 
Z. Caterpillar Company, Peoria, 111;is 
3. Co nnetal Motors Corp., Detroit, Mlch.\ 
4. Detroit Diesel Engine Division. General Motors Corp.. Detroit 28. Mich. 
S. Diesel Pivislon. Harnis chfeger Corp.. Cr-ystal Lake. Dilais 
6. Dnterprise Engine and Mach. Co.. Sam Francisco 10. Cal;f 
'1. Fairbanks Morse and Co.. Ckiaisgo, m. 
S. Heorcules Moto~rs Corp.. Canton, Ohio 
9. international Harvester Corp.. Meliose Park flinol.. 

10. Murphy.Diesel Go.. 5317 W. Burnham Ave.. Milwaukee 14, Wisc. 
J1. Waukesha Motor Co.. Wauikesha, Wisconsin 
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A. Chemicals for Saptain PreIvenilon in Green Lumber 

1. Borax Cons. Ltd.. 630 Siatt Place, Lo~s Angeles. Calif (Borax)j 
_2- Cb-aka--Chein Co.. 714 D~riu dJ.ebs~Tn.(ermatoB) 

3. 	DoW hem. Coi, 1000 Main StL. JMidland Midsh. (Dowidde) 
4. 	 X. L duPont de Nemrs Co., Grasselli Chems. Dept., Wilmington. 

Delaware (Melsan). (Uignisan) 
5. 	Monsanto Chical Co., St. Louis, Mo. (Santobrite) 
6. 	 Wood TreatZi Chezzw. Co., St. Louis, Mo. pkoctane) 

B. Chemicals for Prevention of Insect Attack in Gieen Lumber 

1. 	 Chapman Chemical Co., 714 Dermon Bldg.. Memphis. Tenn. (Amabrocide) 

(See Appendix II for recommended concentrations.) 

C. Log and Lumber End Coatings 

1. 	Akron Paint and Varnish Co.. Akron I.Ohio 
2. 	Angier Products, Inc. I20 Potter St_. Cambridge, Mass. 
3. 	 Barrett Div.. Allied Chemical and Dye Corp.. 40 Rector St. New York 6, N. Y. 
4. 	 Chapman Chemical Co., 333 N. Michigan Ave.. Chicago 1. 111. (for air 

seasoning only) 
5. 	 Cities Service Oil Co.. 70 Pine St., New York 5.N Y. 
6. 	 E. 1. du Pont de tiemours and Co., Finishes Division, Wilmington. Del 
7. 	 The Flintkote Co., Industrial Products Div., 17th and Wentworth Ave., 

Chicago Heights, l. 
8. 	W. P. Fuller and Co., 301 Mission St.. San Francisco. Calif. 
9. 	 General Industrial Chemicals, 3048 Michigan Dr., Louisville I 2, Ky.

10. General Paint Corp.. Second and taylor, Portland. Oreg. 
11. General Petroleum Corp.. 612 Flower, Los Angeles. Cali 
12. Gilb reath Chemical Co.. 383 Brannon St., San Francisco, Calif. 
13. Koppers Company, Tar Products Div.. Koppers Bldg.. Pittsburgh, Pa. 
14. Lion Oil Company. E3 Dorado. Ark. 
15. Longview Paint and Varnish Co.. 1203 California Way. Longview. Wash. 
16. Mauu Paint and Varnish Co., 933 E. Washington Ave.. Madison. Wisc. 
17. Moore Dry Kiln Co., Jacksonville I, Fla. 
18. Ohbmac Paint and Refinng Co.. 6550S . Central Ave., Chcago, Ill. 
19. Pittsburgh Plate Glass Co., 235 E. Pittsburgh Ave., Milwaukee, Wisc. 
20. Reilly Tar and Chemical Corp.. 1615 Mercha-t Bank Bldg.. n alis 

4. 	Ind. 
21. Schorn Paint hg. Co., I1128-32 W. Spokane St_. Seattle 4. Wash. 
22. 53ose-Saeffiled Steel and Iron Co., Birmingham Z, Ala.
 
Z3. Socony Vacm Oil Co., Inc.. 26 Broadway. New York. N. Y.
 
Z4. Standard Oil Co. of Calif., 220 Bush St.. San Francisco, Calm.
 
ZS. R. T. Vanderbilt Co., Z30 Park Ave., New York 17. N. Y.
 

*Inclusion of names of companies impli s no recom ndation or endorsement of 
their products by the United States Government. 
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---------- May 195Z Sawing Methods Being Used in the Pine Region, The 
TimbermancPrtland. Oregon, p. 14o. 

Marki92 	 Operating the-Edger-for-Grade-Recovery.Th-I Tiinber------
man. Portland, Oregon. p. 128. 

Betts, IL S. and Helphenstine. R. K. 
1933 Nw Lumber is Graded, U. S. Department of Agriculture 

Circ. 64. Washington, D. C. 48 pp.. iums. (Ott of print) 

Brown. Hward L. 
1947 The Fundamentals of Good Lumber a cing and 

Grading Practice, West Coast Bureau of Lumber Grades 
and Inspection. 1410 S. W. Morrison St,, Portland. Ore.. 

8s pp..illus. 

Brown, N. C. and Bethel, J.5S. 
1958 Lumber - the Sages of Mamnufacture from Sawmill to 

, 4
Cuppen,.D.G.~ltt 	 an 

Consumer. 	 John Wiley and Sons, N. Y. 379 pp.. illus. 

Canel.R. R. 
1947 	 Sawe lng Practices that Pay, Southern Pine Inspection 

Bureau. fiationalI Bank of Commnerce Bldg., New Orleans, 
La. 107 pp., illus., 50 cents. 

CuppetteD. G. and Bennett. H. D 
195 More Money in Sawing Mine Timbers, Conseation 

Commission of West Virginia, Charleston. W. Va. 10 
•uDs.
 

pp*. 

Darwin, W. N. and Thurmond, A. K. 
1951 Good Management toSuccesaful,Sawmilling, Ten-Key 

nessee Valley Authority. Morris. Tenn., 15 PP.. H112s 

Lane. P. IL and Fechner, G. H. 
1952 Sawed Tie Production In the Tennessee Valley. Ten

nessee Valley Authority, Morris. Tenn. 31 pp., ilus. 

Muiler, Joseph L, 
1947 Establishing and Operating a Small Sawmill Business, 

U. S. Dept. of Commnerce, Industrial Series 020, 154 pp. 
illus., Superintendent of Domnts, Washington, D. C. 
3S cents. 10at of print) 
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Log-Gang and Scrag MIllso Sawing Emidency. Forest 
'R~eusemch :Center. Corvallis, ;Oregon. Inf. 

Circ. 11. ZOip-, l.us. 

Sawm MTechniques in the U. S. A., Proceedings of the 

Unizted Nations Scientific Conference on the Conservation 

pp. 217-2 	 n,DeiluS 

Handbook for Small Sawmti Operators, ASME 109-19S6. 
62 pp. ill-s. American Society of Mechanical Eugrineers, 
New York. N. Y. $3.00. 

Mechanization and Automation in Small Sawmill. 
American Society of Mechanical Engineers. N. Y. Paper 
No. 57-A-48. 8 pp., Wais. 

Small Sawmill Operator's Manual. U. S. Dept. of Agri
culture Handbook No. 27. 121 pp. illus., Superintendent 
of Documents, Washington, D. C. 6S cents. 

Small Sawmill., A Pocket Guide. U.S. Dept. of Agricul
tare Handlbook No. 70, 26 pp. illus.. Superintendent of 
Documents, Washington, D. C. 15 cents. 

Equipment catalogs of manufacturers in Appendix 2. 



APENIUX 5 

Allmmeu* C~rts for Converfzog from Euoish Units of Unsfremeit 
to Metric Vnilts 
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APPKNDIX 10
 

Usdul Life o. Sawmll Equipi-mo As a %sisfor saimatir Depreciation. 

Expected life 
Item Years 

HorsLs ...........................
 3-5
 
Mule.. . .. _
 
Sleds ....- ...................... 3-s
 
Log lagons ................... .... 3-5
 
Fel!ing "ols .. - I
 
Motor ;ruck (logging) ........ 4-5
 
Cra-ler :.-ac rs . 4-5
 
Wheel :ractors ...................... 4-5
 
Shacks and wuxidxngs .................. 5-I0
 

or life oi ol.*ration
 
Jarnm ers ..........................- 3-5
 
M ilt .. ..................... . 10-20
 

or life of opera'ou
St e am, : .: .. .. .. .. . 20
.. .. .. .. .. ..... 

Gas - ....................... . 5
 
Diescis ........................ . 7-10
 
Edgers ...................... . "-10
 
HeadrIg ........................... 10-12
 
Trim sa'-s ...................... .. 5-10
 
Rolls ............... .... 5-10
 
Saws ............................. - 2-5
 
L .umn!>e Zrucks ...................... 5
 
Lu bner -. agor.s ...................... 5
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APPENDIX 11 

Recommenied Solutions for Prevention of Stain, Mold and Decay an LUmber." 

Suggessedn z.rner of pou.1d* 
Proauct per 100 gallons of uater 

32 

- 7 

Borax -------.-.--------.... 

Douicide G -----------------


1oo u:Ctde H . .. - .......... 6
 

:N -440 DA .................... 4
1Lg.asan . -------- -- ...... 	 2 

N...... ............. 10
 

Perr.atox los ................ 10
 

Sar.*.ohrz e . . . . . . . . . . .7
 

h~s .- .................
 

P"-*: .eG or Sa-tobrite ... 4
 

. .... 	 1/2 

P:;;s e Gx::3 or Samiobrite ....
 

PX;s Bz ax .-------- 6
 

*Frorr Proceedings ci t.e Forest Prod.;c:s Research Soc:ety. Vol. Ill. p. 464. 

Note: 	 5 pounds of Ambroc:de nay be added to any of :he above soltniowas 
to provide an :nsect repeilant. 
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