A F/PAKRD LM SN IEADIE &

Z (6]

— (2

L3
S

# %
Tujt

aujl

I X A B F

EEETRE MO BRI L, baAEOBMTET, #AEH (ERIFE 21455 EDL0)
FEEHE LT I2THENRLEL, 2ERTERD 56% DTk, DWERE (&2 5 5k
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WHEWS Z Xk, EOFRARIVINIHTHMEL > HMEAREELL TSV Lk, T0X5edk
B, PTIBOMFEL L THSETHD LW ZEERLTWE DL ELLNR D,

Ao EERY, 28MED 35% (FM29EE) 2/RLTE O™, TOME @b~k 5, HE
BIDPIFRIZE B2 Tle\ 2ty ORI —RBEEAM & HEE S h, S50 T ocEBEEAM T O
TOREMRER, WaTRAAMOMENFEM EEEREHLE I L 0BER LU Rk~ X 51, FEHL
KOKBGPNEREBBEIND Z LT e E2 b5 L, BEREOEECKT R BRI EERE
3, AF/PMAKREERE L, ERA (BEEESFOHAR »E-EFLLTIARIL, EERLLT,
ANER (B 1<PREET, 18 4~FRORED, #EE, BFMER (FEL L T BRI 2 o) o
EREETIAMNDEELELLRS.

LI, HELES ICAMHEOHL CEREERC VR TE, 20X )5 REERRIBED AT
< R OTRG BRI OEEL LD LELDbR D, LIeh 0T, FOEEERYFAEL, B
L EMEORE L OBEMEH LT B Lk, BT RT b EEEN Y SELT A diEN DT
<, AMAHECLERLZ L ThB.

EHEDIT, BRI S BEALD, AX/NAALLOER D ERICOVWTORELEEL, R
R REBRCRTE ML o ZOREOEMKNLhb WL, EARGOEELGEERLE20N
HHH LERTOWT, BUBVINLASD 5\ IR EEAOHE L OMEC S\ W T OEERLMS 2 & IS, WA
TR ICBEMBRBCOWTOBEERY 5 512h 5.

ok, HREHCKT HRAETOEMT, HERKERMSREEZERK, FREAMERBSERE
K, TEHEREMECUER S X R RUKEBER/ P EF—RCSHL Ticii &, REFEBRE O
DOFHBEICH o> TUL, FRUEREIVMUE HRE, BEAFEETEAFE_ROEGFITZ 2 1.
7o, BHARE D B X CEMEBC OWTOE L FC OV TIREESREY DI oo To fiiEEs 2
foe ST, ThHOFERICHL TRHELRL IV,
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Table 1. #|W #&H I
Saw mills for study

REDEE NEIY PR
Sawing of log Resawing of slab
Foi _ b8 - EEE
M e it (R [ MEER R WERE
No. mployed | piop. & | Employed qgdo &
machinery ness . Wld.th machinery | ness . Wld_th
(BWG) ‘or(gll)a. ‘ (BWG)Or(lI.zl)a'
| | HHEEBESEET Akita Pref. | 44/B.M.| 24 4 42’B.R. 25 4
2 | BKEELAHET Akita Pref. | 42/B.M. | 23 3 42"B.R. 24 3Ys
3 | ¥ERA BT Niigata Pref. | 36”C.S. 15 36 36”C.S. 15 36
4 ‘ HrEETE) BT Niigata Pref. J 427C.S. | 15~16 36~38 i 42C.S. 15~16 36~38
5 . #HT Sizuoka 347C.S., 16 34 42”B.R. — —
6 ‘ % Carc.s. | s 34 42"B.R. — —
7 7 | ¥”C.S. | 16 - 36 42’B.R. — —
8 v 42"B.R. 23 4 42"B.R. 23 4
9 v 42B.R. } 23 ! 42"B.R. 23 4
10 4 ‘ 42" B .M. } 25 i 38”B.R. — —
11 BB Gifu 42" B .M. | 19 5 ' 42’B.R. 21~25 4
12 v | 42"C.S.| 14 34 | 42”B.R. 21~22

% Note: B. M.: HBH%ABIAF#54Et% Log band-mill with carriage
C. S.: [E# L F#EE Circular saw bench
B. R.: 5 — 715 Band resaw

I FEOHME

1. BETITS

FEDBITEDIRTSZ OHAENLREZ LB E LV, BakiliWoiodtoreEEts,bES
T EMTEIDDI,

Table 1 WRT & 51, BE, Fil, #H, EEO 4RAHL, HBH~L ZOHRT—RE L Bbhs
X3 ISR ARk 12 BATHERETS L L.

REOMRE UILTHRIERI, AF/PUKALRE BB CESY 1 KD Lo, 5/
BRCREIRELEET 20T, HRETIHBOKE D BIO/PE D EECHGD Rz B X O 8%
Table 1 RT.

TRV B ERARAER, EEOMERECE ) c e #FAE Lk, Lo T, AESRIC
NS OITHO B EEREBCIZITREN LD L EL DR B, BENERR LOEFELTE 5706
BLgI D% 2ihDr,

2. BEREK '

REL L AF/IHROWE L EFALINC, Table 2 ITRT,

OFETWS AF /MK LI, AKRDRME 6 RO b0 (AN O HEEHIEMR JAS TV 5 Fo
HRDFERMO D) 2 Lo 2D X5 AKIE, JAS REWTLFOEANKRAIATE Y, HED
B TRAERGE TRV OR—BRES L 2T\ 3D ThH %

ZORERBITHAKRDEL, JAS KLietiv, BMNERTHOHT 2L L, FORGEEMES S
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Table 2. |/ & K K

Logs studied at 12 sawmills

| | R

No. Eﬂvﬁﬁi | (%) Lo E j“ﬂ_‘,

il | Number Range of min. Localit

No of logs | dia. y
: | (BU* o
1 150 25~55 AIREETEEANEAS South Akita
2 160 25~55 JEKEEESM North Akita
3 151 25~55 HRR Skl Niigata Pref.
4 187 30~55 ” ”
5 211 15~45 : BRI [Hk, —IAH)|EH  Sizuoka Pref.
6 221 20~30 ; 7, —IERRBIUEE 7
7 09 | 20~45 % %
8 155 | 30~45 v , —ERIE S 7
9 265 35~50 4 , —ERBaPEHS ”
10 322 35~50 r , —IBFEEIEE 7
11 178 20~55 RERE AFHS Kumamoto Pref.
12 160 25~50 IZRRTEHS Gifu Pref.

To'?fal [ 2,569 (15~55)

*:1BU=3.03 mm=0.121in.

EL, 54RHHIE VTR,
RAEHIKOMBIIEECII—BLTH I LATE Dl LL, KBFD LD 12~13.2 ROE
Fchbh, COHANDLDRIL —MTHO%DT, HELE, BEAKLBEMHEDLENRA—D Wb
P55 2MHARL LTS 2L e Li-

SRS S OAKIRMALENL, —IBHEL AN D b ok, AEFEKDOHK 80% 1t 2~ 3FET,

EBOX1TFEER SO AR O 4BEETHD Table 3. FWEHEL-EADOTE
. Size of squares studied at 12 mills
. - T[4 B oy A& No. EfA—E

3. EABLURIRAORE Mill No. Width of square (BU)

MEEA 25 1ARD Shic LbbOER — : -

1 25, 30, 35, 40
L, AARKRMGL OBJECRNT, TOERE, A 2 30, 35
HE JOENANE Shic, REL RIEADTE 3 } 30, 33, 35, 40
BELEREN CR 2E, Table 3 Dr¥h 4 : %0, 33, 85
5 25, 30, 33, 35
T, JAS OEMEN O FEFRC RIATW 6 25, 28
BIEADHERSIC L 22 TW5, 7 25, 28, 30, 33, 35
SO X IlEEOSE, EAO Y RET 8 50, 33, 85, 35, 40
i 9 30, 33, 35, 38
BHRFI, RDOX52KFILS %, 10 30, 33, 35, 38, 40, 45
1) AROEECIELT, RIEMNLHED 1 25, 30, 33, 35, 38, 40
12 30, 35

EfAREEL XS T 556 (MERAEE) _ I
2) EMEOEAYEEL LS L LT, T (25, 28, 30, 33, 35, 38, 40, 45)

EUSAELADTE LB L TRM L7558 Note: EFOHERAMGS 12~13.28
- - Length of square, 12~13.2 ft.
& (A
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Table 4. B #®

i=]
HIT

#1055

o B O

Assortment of lumber converted from slab

~ B
_ Sizes
E ‘ & E=3
Thickness Width Length Assortment
(B (BU) B @12) )
; | {mﬁch9fv>
= i 8 6, 9, 12 Small flat Square
2.5 5 4| 20~ 6 i gt'f,'?gi Crod )
NIEH ~
2.3, 2.5, 3 12 6 ‘ ’Sjt'[;?gi SERP
P . JAER (2<1)
4 | 15 6 9 12 {Giein
4 1 25, 30 6, 9, 12~13.2
5 |25, 30, 33, 35 6, 9, 10, 12~«13.2jl /sjtﬂ;%gj (=)
‘ 30, 35 12~13.2 |
5 | [ERER (724 %, 72T)
2, 2.5 2.8, 3 10~35 6 {Board X T
- ‘ _ EF &R CGFEiRE)
2.3 2.5 3 | 25 6 ‘{Board with bark

i Note; Fff ZIROIEILAMIE Width of board with bark, mid-width

CORBEFTICHI0oTUL, Z0 X5 nEEERE D LA UDEEEN DREN DI, TORBETIT,
BAREELHTEHE LR DVETN TN, BRIGCIIBC RS X5, HROFEECIEL T
M T AEAOEEYRET 5 0N RN RERTHE Z L XL L 27,

KE D EET I o THAD DERFTH S EAPARE LRI E &, TRE LOBAIC I >TEEMAEK
NET B, INSOMENINEID EERC X oTMNEY, B SN CRIEE EEINRD ., COREEE
TR SN CEEREOBEEY, TP L oTSEERD), Table 4 WRT X5, FHE, /NER,
FRERTHOT, EE (ZAFiny) BREEINTiohol, )

IHBHOEMAS L OCREIEFOFRAKCHT 2HEHE D2 bREL . Z0BE, ks LUEED

£ 1

E=Mocut | —/E
ez W0 w & 2

S= M2

£ B T

Z m00=0

“ =

s = /
E %o

g

/

LUMBER VoL
( A~
<
o
>
5 \\ -

57 7
e
1
40 60
=R T 1908 BU

AVERAGE WIDTH OF SLAB
Fig. 1 ERFERE & BRSO BIFR
Relation of average width of slab to lumber
volume converted from it

HREHGES ORI JAS Lotk
2 ERDAE D Shos BIEE R SRR S
LIERT B ki, HEEREL LR
DT, RO X5 L TEAR OEIREHM &
BRSO, Tibb, HaDBEARCIZEEFR
72, EWREL D &EE IS EEREOHEY
L, Fig. 1 0BRT X5 e B OFEIE
LENSD LD S BEIEEMEOBFE RS
TEE, HxOFROEIBEEHEI T E
EINDERDFEEREHRD B

D X5 LTkl BAEIKD BEs
L O IEM SFEAIR M AR b % Fig. 2 1R
T
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I EfAo®E % 5
E GO TEER D b B & hi-IEf :
boeo
DR EA—TERCREE Tables 200 | } : ill:PSlQ:J:BZ: CUT—
DEFYTHB. SHIT, Tables Hs . i AX;&FRO’: suaB
Vo ILASRE ()
KA B S L Efsn—nEs B 2 ) / 1 MDA OF LOG(BU)
FEERD, THEAKERLOWE x| L0 S |
_ el | |
% Fig. 3 KR, Fig. 3 ©xF5E 2;83 |
S ER—IEOMIA TS . 3 2 P
S ‘
ChODERND, ZOWEOWHT = b e P
d 780 :
B AEARKORE: ThabuE  F ] N /,/,‘
o - e
NIIEBIBL TRDZ & a3, g 60 & ‘ Ji
§ }E 9 B'Q—‘ ’-’-/'I/,
1) EAEAE D% HHET5 2E /K v 49 > f
D FRPEI L, 35~10 50 b5 20_:0%\0 25\L§\6:\;2—>;\3<
£% <, 20 HLITE L0055 450 & Dk i -71\°\;0§a~ - Il

B disvs.
2) AFPHKDS B Ih B FERH
X, TO—TEH 30, 33 IO 35 43

BU

3

-z &

E
SIZE OF SQUARE
Fig. 2 AF /IR L OEM I D

Lumber yield from small log

DL DOHEFRICE L, 28, 38, 40 B IO 45 5D d DIXIFHTDis\ .
3) B TEOIEANEM S B/ P KRDORMFML, EAD—TEN 30, 33 BLY 35 FOBEGRE
LS, MELLEAD S bRATHETH O 45 FOHRRL .
4) MIKROBRE (D) LIPEEA—TE (an) X 3IFINBRCS D,
@n=19.640.36D ...ttt (1)
ThHhbblL %, TOBE, FERICEMIhLEAD —T&ED &L, i 30 S ETREWW
(aw £5) 53T, B4 25 FLIT T OB IbI/P LS. ThBDOBFRIL, TTIHRT L 5T,
Table 5.  FREMOIKL LI INETEDOEFEDH
Number of squares cut from logs in each diameter class
T EAY® i -
. Size of | ; | ‘ | = —fo/a
FALE Square L2528 30 33 . 35 | 38 40 45 "rotall Percent
Log dia. (BU) ‘ : i of total
,,(BU,) _ ,\f S S _ I T —
t ! }
15 92 | | ‘ l 92 3.6
20 106 20 s0 ; 176 6.9
25 | 102/ 65 70, 20! 257 10.0
30 |35 26 138 108 9 36 12.3
35 (10| L1971 201 121 1 530 20.6
40 1 | | 70| 143, 328, 6 10 557 21.6
45 | | 30 81! 151 25 54 541 13.3
50 | \ 15) 79 41 8 62 284 1.1
55 ; | | 1\ 5 10 ‘ 16 0.6
2 Total | 345 111 555 569 | 693 | 73 161 62 i 2,569 100.0
| | ' . |
0% I Y ] ‘ ‘ ;
Percent of total | 13.4 1 4.3121.6 22.127.0 2.8 6.3 2.5 100.0
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IIAKD b DIEARI Y BSAKETIC

BU!
- L ‘ l EU TR ERK X5 SRR 27
e | i ST B DA —BIEATH S = &%
g 10 am =196 +036D T— : = — _
EH : kL BLCRTHDOEEZONS,
S Ny ! V EAOASH
z( )30 | —_— Lt
g i
& H uE (Wane) 13, EtGmoMEc
< S B AEL I ~
NUMBER OF OGS , B BHORKGIHT, HE
20 30 40 50 .
M P R E (D) . 2B IR CAK D HE A BRI B B &
Fig. 3 JLAD#MR L W S I IEAD~ o Btk LR EDTETEHDER,

Relation between log diameter and size of square

PR IR A E D@
SEMEHEERT S 2L 550, ShBINNIHET, —RCTEMROIF IR L RIeTRE
LD THD. WEAN L L THHINDHEEOSE, AEFOEL LOFEETHHTO 0L 2 L ORCX
PR BEROH D & L 2RDON DM, TORRE L TOTHR L, DX ITHT 28 L0 48
HI7ffE DR T <2 i bt & DBERM T, EHHTH R OBIDEEER L L TWEHEOHF RSV 2 E L
bhbo

KEARYBLEY OIEBEARELHEL, HHFOHIBRIE Y 2ERBL - KRR D &Hifi® ORELE
, ThEeBETE, 1~280RCLEDS B NLAND LRR D ShAEADEEL, KBD
Bifio AT, HRKML ThhbARROLN 5 EAEEDBEIHE D H bbb ACstd 5 uEiyicH
FLitho LI DT, ZORABEDONKLE LoX 5 RFEECR VUL, EMALITDOBRILE D THE
THoT, REEHRL L THEERL LTIV T TRESR /AR DOEL L IEAHRE Y T
BafRix, B & ik O & ORISR T, AR L OREFEL SRR VAR ARR ) A TES
M ED BRERAGICHITD L ICRE IR b DL EL BB,

1. AHORESL LVFER

MBI —RA b D L L THE— IR B LTS WT A FHFIC L o T4 D AFEREN FTHRT
W5 THBWH, TORMBRB VTR, BERS BRI ORYLELDNRD JAS DEADALER
RERHEECTE L LT, CORREBEIMNKRICRTERITHAN, TOELFHERITRT.

1) EfzeR TSRS (&g, PBEM) b, Fl3Momssr s hTHEHSh D (R
BENS DT, MIHCID IR O ABIRE & R g

2) SMEMMHED S D\ 0T, HEFDFELIRWEAOEDO KB L 7t 5,

3) AHDOKREZJXLAAREAELE L TRIRELS HOLNBHSTHETRET, ZHXEADOR/ME
B cHBEEL TS

4) WEL i b, FAX2HELHEAFRATELED 2 L8500 T, 2EDOHEFORE I L —AILE
I BRAAS ORIE XL, A OREREAOHUELRKUEL L ThbbT

C DBEI BB AFOMES L CRRIKD X 5 1< L

1) EAMEHOAY | EACHMERL Y Th ZhHED 1/10 LIFD M OV THA D HED &
TR D .
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2) MR R IR DALY l

i) AFOFETLEAOEDOL RS, ~

i) EAOR/IMIEC ST 55 BOILEE (Fig.
4 WRT gi~gs) ZRIEL, BEOAFTIBHO
RF 1B % ZFEN=FEH L 2RI L TCHEFOREES /7
DX ICEHERT D, RBEASIEORERENL 145
EL, 15RMIZEIVIRTS,

-

@ ul

%%@9@=§7L%L¢E@ﬁ§"‘f)x V2

A4 %
=(g1+gg+g;s:g4) A2 %100
(b1 ,Il?i"‘_"lci‘fa‘!‘f‘: deteites) o 100
(BAAEIE) XD Fig. 4 1 & o # =
—ﬁﬂ%@%—mxmo Size of wane
&2
= 1a X100
=(€1+e) %100
4a

2L, bhi=be, c1=c2, di=d:, e1=e:

7o, AFEEAOPIECET2H 0N EDRTIRL, HECESTHLLILRKE (LF0E
) RARILTIE, ZOEBREHLMCLATVCEELONS. L L, AFECOWTUIAERY
LEW L 7003 ) OIEfA% L5 L T 5 A BEOBARIERBOSH S D & LT, PMAND 1R
hENBLLHDOIEADHERLOVENRCEELZLNS, Tihbt, —RCZOBEAE, HHFE %
AHFEOMECHT S %) BHHD % LZEA—EMERLY, AFD % OFRROXTHAZFED
EREXLFY S 20-HThHB,

2. MRS oIS
T Tk X 5, IEADHECIE VRS Table 6. #¥L HHED 1/10 DAD R

. N HEDHDEBD %
/) N S—FR ) Fe T <
PAHRRIEL SR DR —RIEHE 2T T Percentage of squares on which wane is found
bbb TIIIEADOTE BN EEHMTH in the part within 1/10 of length from
N both ends there-of 9
b, TOEELOMERCIEVIRFIKFAFO EE 7 ° cends Thereo — }(/{0
RRTE 2 < SHRIOIGE OB\ LE A e @ \/ij 15 20 25 30 35 i 40 ‘ 45| 50 i 55
V2 a . ' . | |
WiehTHD: L L, ERORAZESLTLE T T
25 35.4 ' 100 100- 100 100, 50 =
TRCHIBBOAFLZEHRL 5 % LIV 27\ 28 39.6 | 100 100 100 i }
i 30 42.4 100 100 100 99 74/ 27
L, ZhOWEIBOACE EE D 2RVT, % 33 467 £ 100 100 100 90’ 68 40 0O
35, 49.5 ‘ 100, 100 98 83 20 40
DHDOMHZTIBLEZ L IBEHEEX S, 38 53.7 {1100 100/ 100 88
40 56.6 o | 100/ 100, 100 100
6 |
' I : |
!

M Y RO 1/10 DAOHSCHED D 45 63.
LN TWABEADEE % oW THRE”ER # Note: a: IEff—WE Size of square (BU)
e, Table6 izRd X 5 7esEfE L e o> T D: AR Min. dia. of log (BU)

1 OO\'
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RV

HADIEE T OBEOEAE M CEES KA 2L ICR>TEET 2 $ D & 4w, IEADOKRMNE
HCRT A AFOEEIERNLBHBL 5 5. Ticbh, MRBCHE L bbb\ diliy, EM
—TR AL T, TREARRDFERAKDRKAE D it /2 a ThiFhuLiebizy, Table 6 s\
T, v2-a & D OB OV THERCAZOSLIEAD % w25 L, BTL I OBRLEELLT
WiEle ZHUT, FLROREE MR X OWEO EMHECSLTORESHECIIME I NN Lk, K
ENSFETTERINTVE LRI ESLEDEEZLNRS, WTRCL T, AXLLEADKE
GHEDHERL Y MED 1/10 BROBFICHEXETH L0 THD Z LM THS,

3. AFOFETIHEOHK

EADHEROEDORZNL WY, AHD % FRUBER, ThANTEL &R TS e n
Lo LL, FRAEDABMBEO R TIIATLIZ ) X2t BErELTHRFEMN L L TD
%A E L UL, EAD AMEOLTIMB L bbbV EE %<, ZOBERIAFI LI NEHE
WA LB UEIED B2 b Th Do —RANIZ, AHED % HMEL THBRMNMELE < Hl X
NBIEAETIE, AFOETHIBORY TELET VL, TORHDBEEIINS L TE BT 4 By
B S CHEEOB DL e 0 FIA LB WED, Lk, TTRHRRLLSIE, LbOIE
ATRAHEILD 0~ 4B Hb b B AR H 5205, 20X BAERIILORID {75 ChHicD
THERCLEE T2 5,

FAEGERICOWT, D OBREARENE L OEATHICREE Fig.5 DBV THB. 22
A3 L, B AAMED DHED 1/10 ZERWRESTCET 2D TH S,

Fig. 5 €&\ T, HARMD 5 WVIXEARTEIKRES KD IZONT, ThZhAFOET 2BOHN
DI HBVIZLWIEFAD % NEL B I ISR EELDN, IOHEIHIRBIOCEADHEEL P
ERFRILDOB—HEUEMTH S, LarL, AFORWIEECOWTEHL, Table 6 IK/RL b
A DI CIEAD IR T 5L, MEDHICEVOERNS D L bh D, Tihbb, Hi
HIZHHE DIWIEAD % DOFH Fig. 5 T2 HFDLNEDOD % L hE-. THIIAKOFBE B
T ORE Y ERCBERT % DT, &< OBEIAROKAWE AR Y OFEAEL INTWH b L IR
N5 EADMIEL D 5 cdicit, DL S RABEO A% KRE ) OFEHEL LicT, MEELISoR
HFHE O LE IR DT DOAHDH LN FCER LB WICKE D {75 LEYXH D ZDXHLT,
WS L FN AN DB AF DICNIEAD % DBIRN LT ICEEL M TCHD Z N ZEE L,

COPECR RIS LEEIN TS 30~35 FOIEFROERES Fig. 5 Ko\ THhbE, 30 &
DIEATIEAKRE 35 5LT, 33~35 FOEATIIIKER 40 FLU TR T 4 BETHE DO
EANEBERY G T %, —AL EAFE DR 30~35 FOEAZERE LTEM T 2o, &k
40~45 LI EOHNKEFERETHZ L NDETHD Z Lhbr b,

4. AFo %

HED % 13, EROEFTEICKT 288000 BIA D MTEIR O ERE #ks bHED 1/10 %5
WIS DB/ MEBTI CRT LD TH B, LIeaiDT, AFOETHHEEIELL, AFOXE INEH
BEOBEITEADMERO A/ RTHEEE 720 5 523, —BREnIX, ABMiED Zx2R/T D
EEZLND. ZOREORTIHEMEL S DI, XL DICEMEIES T EF L) BHIC
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3 &S HDTHD. L L, ZOFRFE

3, — R IEAER LM X < 3T 3

100,
IED

T&1%

N

X5 Tw, HEFOKE IEFHNTHHY R

- SI7E OF SQUARE

WANE %
N
D
3

RHED—2E Ex b b HED %

JASIZ F\ T HIEFED BT DO\ T D R

FOEERRFMEL SNTWDEPXATH S,

g

20 3
M F

MINC DIA OF LoG
Fig. 6 FLARELIAHD % OIEHF

Relation of log diameter to wane %

BU I

AL RY-IE e m ]
AVERAGE SIZE OF SQUARE
cEA-DREGEB
RANGE OF SQUARE SIZE . _ _x

>FHl e A2
IS
=

W
i<

PRI OWT, EFETEICARR
HEHD % OIEEE L ORfREY RS, Fig. 6
WZRT. ¥bic Fig. 6 22b, AHD % O
HA SRR L EAT RO BERT R,
Fig. 7 DB D TH5

ThBHOHHEND, FELIEFDOAFD
% WD\NTRDZ LD b,

1) EAOHED % ik, HKEGHETIZ
LANTH D, IEAEOEMTEIREVIRER
Th5bo

MIN. DIA . OF LOG (D)

S e

2) 1R 25 LT ORKMSEM L ICIE
HOHHED % 12T_T 60% L ETHD,

55 SFDOHKBDHDITIT LAY 15% LT
Thbo

5 40

SI1ZE OF SQUARE (@)
a, D DBEREAFD % DOEF

Fig. 7
Range of wane % in relation to ¢ and D

3) Bl 35~40 FOAKH LEM LIIE
BOHZTD % 11 30~40% T, 15~60
% OFPICE LA TS,

4) 30~35 SSDOERBEOIED %%, KT 256~60% OFMHD, “hHLDEADIED % %

2
} ARITISED

5, FOUND IN 4
3 ) |
T ( - CORNERS
—ANHTBRA
FOUND ONLY

IN ONE CORNER

Q. FA- &
SIZE OF SQUARE

N

N—
IS

AREA OF CROSS SECTION
o BN & B

10 20 30
HE&n%

WANE %

Fig. 8 18 » IEFAErmRE

Wane and area of cross section of square

40 50

W 25% LIRS B7cdicit, il 40~
15 LI EORD HAY FRE 3% 2 L 0%
Thbo
5. —AARD %

FEAOKED % 11T, FORETEOREE
DR RTIEE LTI T3 TH %, ok
21E, HHOKREIVEAELL, TOHORIT
ey TS AR e e LT, WE -
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Table 7. ML IEAOHEHORET 2 MEEH] %

Percentage of squares for number of faces where knots are found (%)
kg BT mrAs HOHT % ML
Log Number Number of faces where knots are found
dia, Range of of S . o R
(BU) fqu(agebgslze’ squares 0 ‘ 1 2 ~ 3 l 4
- [ o I - e
15 25 92 — — — — 100
20 | 25~30 176 | — — — — 100
25 25~33 257 | — — 1 3 9%
30 25~35 316 | — — 1 3 %
35 25~38 530 i — — 1 5 94
40 ! 30~40 557 ! 1 — 1 S 93
45 30~40 341 — 1 2 6 91
50 33~45 284 —— — 2 2 95
55 33~40 16 i — ‘ — — — 100
i
| o | oz | e
15~85 | 25~45 | 2,569 | 0.2 0.1 1.1 3.9 Q4
‘ i i ‘ i
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Table 8. & L EADHIOMKELBIEAK « B/ME
Max1mum and minimum values of knots on squares studied at 12 mills
) Efat | . T :::* o .

AAKEE Size of square ’ TR diazs 2 | 3

Log BU) ' Number (BU) Nouaz. e Nawiue
diameter = - | f - ‘

o | B W B BA BN BROBEL BA B

B B ~ Range | Average |  Max. | Min. | Min. Max. i ‘Min. | Max. Mmr
| ‘
15 25 | 2500 l o2 10| 5 | 27 ! 8 { 6 2
20 25~30 f 26.8 176 | 19 5 l 27 | 6 | 18 3
25 25~33 27.7 257 20 3 | 23 3 15 0
30 25~35 | 30.4 | 316 30 2 0 28 1 3| 21 0
35 25~38 32.2 530 25 3 ‘ 28 ;2 20 0
40 i 30~40 ‘ 34.0 557 25 3 32 | 3 120 0
45 . 30~40 ‘ 35.0 341 21 2 [ 33 | 3 | 20 | 0
50 ' 33~45 39.0 284 .30 5 29 ‘ 7 026 0
55 \ 33~40 } 38.0 ‘ 16 25 7 l 7112 1
R D N ‘
*]: Eﬁ@%jﬁﬁﬁ@f Dia. of largest knot on square.

*2: fHiAED S WHEOEIS Number of knots on most knotty face.
*3: Hinkd D\WHE OIS Number of knots on least knotty face.
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Relation of square size to number of
knots on most knotty face

(mill No. 5~10)
EfTE IKESEE HERE *1 l *2 l *3
Size of Range of | Number | dwaw. (BU) | Noax. | Nuwin
square log dia. of Bk 1 B | &R =N =wA !
(BU)» | (BU) squares Max. | Min. | Max Min Max
'1 ! | I !
25 | 15~35 310 119 5 |« 22 | 5 | 18
28 | 20~30 i o1e 6 | 23 | 6 | 13
30 . 20~45 242 20 6 | 28 4 1 14
33 | 25~45 361 20 3 1 27 6 , 20 |
35 . 35~50 226 20 4 | 33 l 3 1 16 |
38 45~50 51 18 6 . 29 10 | 26
40 . 40~50 102 21 5 1 24 7 | 15
45 50 62 22 5 ! 25 70 14
. (Total) 1473 | 1 |
| I |

*1: EAOREKEIDE Dia. of largest knot on square.

(mill No. 5~10)
Table 9.

SIZE OF SQUARE (a)

Fig. 25 IEA~TE LR DisHED
fig ok (G 5~10)

Relation of square size to number of

knots on least knotty face

(mill No. 5~10)

PRE 5~10 KR FHEADHOIEMATERIRA - &/ME

Maximum and minimum values of knots on squares studied at 6 mills

*2: Wi LS\ VHE OIS Number of knots on most knotty face.
*3: finEE L D \WWHMTE O HEiE Number of knots on least knotty face.
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I OREEND, EAOTHEHOBRICOVWTARD Z L 3bh b,

1) BREOEOFSM (duae) 13, EATE (@) 35 SETE a &2 ITHERTLA, held
2B EBHODFR Y L% ZHREAFEHRRCOWTOFAY i< X 2T bhclGr HIEH ¥ © o
L EiOEHEREOBMR E FERSERERTLDOTH D,

2) a YEID % oWEE (k) & OBRLE O ERRINCHEILFIL,

B=50.5—0.85 @ «evreeerrnneennninneaennnaens {2)
TRL D %: Tibb, Hio % %0LbbOEADHRFHIT 53EEL Tiul, EFoTEARE VY
MliOE L D22 BNE DO A—BRER L5 B,

3) HARLSCHTEOFIEEHH (Nuaer) B ICTORMRY O DKL, THLH duas. BIT
kO rREERE T, ZOMRL, oS OETRCe 51E PEIBWES £ W) HlRe Rics, <
UL, ZoORETIL2HRMOMAE L L/ Slchoel ticdb 3D EeEZbNL-

4) B LT OFEHE (Nuin.) B LBTORMIEY D O/ L, BEMEOE &L Rk
RERO L5 ZEZLNDD, JOBEOEMUIELDTERT, £0MELLRHIELDL,

5) EATEHIIOHOEA B O B/MED HHH (BXE e B/MEDE) X, duee. T 10~17 77,
Nuaw. TiX 17~30, Nuin. TIZ 11~26 T, EATHRE: —EDOMREIED LRI,

5. Hio % &EHMOBIER
EAETE (o) LEIO % (k) B LUHIIEY 6!

b DEIE (f’Vl‘;""—'xw BIo &’gltxlo) LoD o

XI0

B < U GE

BIRAA T L BRSO T 5 & &k kicik
NIEBIThHB. TIT, k LHLEY D OH
e IO BRC S D 2 L b B0y, TD
BYfR% Fig. 23~25 753K C Fig. 26 127K 7T - |

Fig. 26 #:5, <ilbORLIZTERNTS _\ *‘3\0/01*“
B Enbad, ZOBRIL,

N’;"'X10=0-3+0-13k (3)

NOTS

£
<
l

SIZE OF SQUARE (BU)

NUMBER OF K|

~N
o
o
(e}
Q.
k)
P

B0 % KNOT % (K)
Nuwin: 10=0.2+0.065% ... (4)  Fig. 26 Hio> % » MATHTNRS ) OHROBIR
¢ Relation between knot % and knot
TRLY 5> number ratio
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il EAOHSE EHICHT 2 AMEKROEA

BT MM O HAEMEM JAS (BHEERE 7695, 1953 4£ 11 A 10 H) (IR AEEHEAD
& & HIT DOV T O FEER S OB L TAD 2 xR T 5.

1) BIfF JAS 1%, &FHFZ L BT THbh T icd OIS 52 5 72D DBFES 2 fFhh T
H—h, SBICERE, BT MROERNLE,SORF LML ON TELORELERTELLOT
5B, Lk, Z0ORERGHBHELEICEBECTFONTWS LIZW2WIS L Th, &b —BRk
HELEOTLBI LR ELD VI WZ L EFEXBNREND, JAS OREXMIREL —BITHY, 2
D—IEFEEILBDENND Do £ T, ZOFEXGEREERCHEBL, AF/PHLA»HEN SNE
B JAS WEOEEXHD L LI, TORELHD B DI, KDk &L TEETREEY
BET 5.

2) B OREXGE, TORIBLEOMiEZIEIEL TELOTHB L & Hi, EEDERMLEHE
RoyTiidiudisbio: EECOWTO JAS OREXSL, Thb oL TRty EdT 5K
NEZOLID., 22T, ARFEESASELT, ZORERGIAIITHEHE S MICOVWTERTS
LT, ABELCEEREEBCL LSWT Db AFEECHT 5 2 OMEX A O AR Y BE
5.

Tk, TORBERTHIALE LOCHORERAKL, JAS iED LI D ETERECIE—HL Thigu,
COREDWTRTFERELS LEADH L, TTRESRALLIE, RBIOLDIRERE B
R, 2BRNEREHNZDCEBEILEZLIE,

1. AHEZDOLTDREDERE

R RT 51, JAS KBFAEMAOALFTONTOWMER, AHD % B I0—HEALED % O
ENEERGLILOTRGIN TS, ThHODFHA ST, ThELh Fig. 7 B LU 10 ORIz
LEo%, RELLEADFEENTEZFL, SR IALEZRAL LAFTOLTDHFEESY Table 10
TRT . ek, ThLDREEFL, ARBIVCEABELAYD % SIO—FEAHD % (220 To—K

Table 10. A KEBHINCTE L CEAEDONITHTS JAS ffa

JAS grades for wane on squares recovered trom each dlameter log

%}2 ‘ JAS X il Grade by JAS
sk TR RSO %(B) K
Log Range| AH® %(A) XL T LﬁoyéB)’JLT (A)BXC B okLT
dia. Ofg |  For wane % (A For wane /”<113n) 0neé corner oAy and (‘BI,)
(BU) square . o S R o I
size FE i il SE 5 i [ v i I
(BU) Average Range Average Range Average Range
T [
15 | 25 | @ — — T~— | M~ — L= —
20 25~30) — — | s M~ — P —
25  25~33 — ! —_ nr I | — —
30 25~351 L | N~ — M s i JiL | N~ —
35 25~38" LI | I-B~— i I-A~1I Tr ! I-B~-—
40 | 30~40, 1T | I-CO~II II I-A~II IT ‘ I-CO~T
45 30~40 1I | I-C L~1IL | I I-CL~1L ‘ 1L ! I-CL~M

50 33~45' I-CO I-CL~1l [ I-A~1I-CO I-CL~1L | I-CO | I-CL~11
55 33~4O I-B |I-CL~1- COI~A~I—COI CL~1I- COL I-B |I CL~I-CO
i . .
= Note : I-CL: I1%£mf Grade I Clear. I-A: IZE/Mfi Grade I A.
I1-B: I%/)di Grade 1 B. I-CO: I43 Grade I Common.
M: 0% Grade II. nl: Ni%s Grade 1I. —: %4} None Grade.
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BB E =T Fig. 7 53X 00 10 bRDILDT, HxDEECOWTAHRNE, Fig. 5 1RLCLS
W, FUKEWR 30 SLETI TSEEMOL D (e 0) BI O IH /MR TN H 2 4
D (—EDZCHENETD D) NETTOSENT V5,

Table 10 7:5, PWHL LIEAOKFITITSD JAS RET, AKREAKREZEEL, B 50 &
LIETIL 1%, 30~45 4TIk, MENFEER LY, 25 LT TRREEADLOL1 2B Tnic
bbb, FRAKERNAREL, HEROREOSVCHE T, AFD % L —FAHED % 357
ZANRENRTVEDL, BEAVNE L, FEOEVGEATIE, AHD % HNEEORERTLLOTWS. L
12230 T, IEBOHITH T2 FEALED D oL, TTRER L 51, ROBmEO AL KE D X%
L LT, BT OXE L5 W5

o----0:K n#&HBRANGE OF K
DHEDH BN FCONTHIEREY >
B, HEFD % % TEBREGNISLT o 7
Do L ABETH DM ZUCIRAKRE f{“f/ Y
r EATROBIRIC X OTRERH DS RN
LIRS E TR w5 1 A
2. iDL TOREDRE %; , E | E 9 \T\\\ N
Mgz 7T X5, JAS KRII5IE 4o 2 NN \\\ NSNWN \\\i
AOEICOWTOREL, WOFETHH Im’[ %///// é
B LOHO % OREC LTS al "B{m \ N .
ThTW3. TTRHRRLERATE (@) N | P | .
LEID %R OBEfE GRE 5~10) i < K=595-085a
JAS D& FERIA TS & OHE 0 5 30 35 ) 75
%Y TlxHT Fig. 27 iRt b SJ}:_ZEﬁO—FmSQEUARE ) i
o, SRR AT MREm L 7 TELRERRIS 9 IHTS IAS A%
25 &, BELCEMA (GIE 5~10) © JAS grades for knot % of square studied at

ill N ~1
FE53 Table 11 Witk 5 10ics . mill No. 5~10

Table 11.  IEATHRINCRAA L CIEAOCHICKT5 JAS &% (% 5~10)
JAS grades for knot on squares studled at m111 No 5~10

k@D 0%
EfATE . F{H PERH Squa%ia)/?—i??ﬂ%egg 6§ face JAS 1= & % %

Size of  Range \ Number " where knots are found } Grade by JAS

square of of o o
(BU) log dia. | squares o | 5 . F ¥ # o
(BU) ! Average | Range
25 15~35 | 310 - - = 1 99 1-CO ' I-B~Ii
28 20~30 11 - - - 2 98 1-CO | I-B~II
30 20~45 242 — — 1 2 97 I-CO ' I-A~IL
23 | 25~45 361 — — 1 3 96 I-CO I-A~TL
) © 35~50 226 — — 3 8 89 I-CO ' I-A~1I
38 | 45~50 59 N — 2 7 8l I-CO I-A~II
40 40~50 102 - — — — 1000 I-CO | I-CO~I
4% ' 50 62 — — — — 100 I-CO I-CO~11

(1473)
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INLDERELD, FELLEAOEICHT S JAS R, AARHPEATRERCHE HBERL,
FHRNC TEWRRETH S & L2 B, Fig. 27 2B 5 5 X 51, #io % e ouwTuozid,
F DOFEER TN~ T W OIS 5 072D, HOFETHHEKOHED 720, 1 BHRE SN
ELTWHONERETH D, LD, EADHENICKHT % RELED D DTy, BEHHEATES R
B BDLIRCAKRYTHZEABELELZDNRSN, ZORRDWTE, BHEHIo>TrH)0E
BAHbRTVD 0 LGS, 0hHDIEMEIOWT Z OEEL EOREYEIRETS = 2 3BT
7805 5 Mo

JAS @i\, HFHE, Bhfiz 3BT WEIILoKREID 2FDHE L 2T L5 icHER
N5 ZoORMETIE, 20X REHOEC X 358U ehoted’, AL CRAHEIZ 20 X 5 icHl
ThHoBHEEEET L, FOHD % O (2k) 1T Fig. 27 Of#E0Z LR REh5, Tib
H, WIHE, BhETH OB ADOYENs JAS @&, KRG ILEE, EfA~TE 28 5L T Tl
LigBe ok JAS Tk, 0 X5 RESMBMECEHBEL TWABAILTORE S0 4 FOE L Hie T
LRIEDTW B0, DA BEADEA, T OWTIREELL S LB e 2 L1 T Tizikxic e kD
Thdo

3. AFEBOLTOREDERE

JAS 161} % 5L, FREOFABRENTRTHB IN LT bt Tiobb, FRER
THRED S LR TAD DR LDEADTLEL bbb THB. Ricik~7s ALg L iz DT oM
(Table 10 B X0 11) #BAL THB L, Table 12 RT X575,

Table 12 12 XAUX, AROEFRM L v M S5 EADOFER ST, Bl 50 5T TiXisic
Xb, 50 S ETRENC X YVRESTI OB, FAREORMIL, Rk 40 SUT TS TI D, 45
SUETRZO EREEIC X YIEIND, LaoT, KRR 45 5 Th BARR o7 IEBRRED
BWSAE, AHORELX/PNITHZ LRI VFADTEYED I HLELOND. 0L 5 kE2H
HWLxIE, HH L HIE ICIEAOESNFEORERTF L Ie D> T2 EM 50 TOAERNLAE LN
7z 33~45 FOIEADEEIL, AFRIOEICTOWLTO JAS FEXSTH L TS ABAL AR D 17
DTWBEWNZ D,

Table 12.  FUARMANC A L IEBOASY L MK T2 JAS @&

JAS grades for wane and knot on squares recovered from each diameter log

! E A o+ &k : e &
. : JuE & fie X35 JAS iR
* 1R | Size of squar i
Lo;Ldi};ni‘gter i o (@Ugt j ‘JAS_grf;\dcres;fot wane'_arnd knot
By | owmow | w B A wo
Range =~ = Average Average Range
| !
15 | 25 25.0 — : —
20 ‘ 25~30 ‘ 26.8 —w i —
25 25~33 27.7 — W —(
30 [ 25~35 30.4 n, w» NV~ — 7
35 I 25~38 32.2 nLewn [-BW'~ -t
40 30~40 34.0 nw I-CO MW~
45 30~40 35.0 e I—A YO~
50 33~45 39.0 I-CO™W - =AU
55 I 33~40 38.0 I-CO ¥ I-A B~ &

_fi Note W' : 7L_-§§’/){(}{‘TE{E\I¥& 7‘&”3%::':31%‘?
Grade determined by permissible limit of wane.

YO HIAPRER T & Ao ot R
Grade determined by permissible limit of knot.
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4. A&ZlzoLTo JAS RER4S
#4)

JAS OHHW DT D FEERGE
BHD % L T—EHEFD % OE) »
DYEFETHS L, Fig. 12 Wi L 0
TR HTIIDHBH YL, Fig. 28 DX 3
1275

Fig. 28 10} &5\ T, L BIEAD
B DT D REERS D AR BEE
T5.

1) BERAT, KEOBEC L Dk
FLD DD TREDBECES = TlHK
HERMNTHDONRREDETH D, Tk
bHh, THRDEED L DODREDIEEH
LW/ &L T B RER 3 % 12354,
% OEEETIER B0 REC AT S h
Bhleb T Fiuils Biswvs, Lanb

zlrjo

100

IA
[-B 1 IR
1L -C0 1 [ Cormon
I -1 i
I I i
2 &0
A& o %
WANE %

Fig. 28 #FELIEAOHE L JAS FEDMGR

Relation of wane on squares to JAS grades

7, Fig. 28 /R X 5iT, JAS OIIEEL 2 i 1 %/ Hid D\ ik 3FEM BT T % B/ » 8

BLTbo

2) BREFEOHED % & —HEHED % DHEGRIL, EECHLONLAFOERL Ty 20T

WHIZENHEEL Ve FDORDIRIE, &
EEEO—FHF D % DIRFH (Fig. 28
RS ¢ ED) & Ss SR A R
mﬁa&ﬁmﬁftwﬁdmaum;
Fig. 28 134D X 5 leniebaRLTH
b, i ITHEWORRMIK TS
D, MELE N TIE DD TETHS.
LI b 2 e i35 & 51 Fig. 28
#E XY, Fig. 29 @i 7T. Fig. 29
WRTIHHD % & T—FEHLHED %
R L OBRTHLbL mEKS%
JAS DX TRBIE, Tablel13 0Lk
D THhoHe AF/PAK»LEM ShicE
BOASTH L Tik, Table 13 D&
XGHEENTHL EELDNRS,

5. #ilzouLTo JAS REXSH

#

.DL“I[JD

A ) A
WANE «

Fig.-29 Fig. 28 DAL b 2 b iz HH O REX 1k
Tentative grading method for wane obtained from
relation in Fig. 28
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Table 13. AFPHKD BEM NI IEAD AT DUV T O REX 7R
Tentative gradmg method for wane on square cut from small log of Cryptomerla
fh %un%@nfi‘ﬁjl;%
Grade Perm1551b1e 11m1ts of wane in different grade
%mﬁ AN N0
Grade I Clear None
I%ﬁ&ﬁ méUTT~ﬂ®&Kﬁ?é%@
Grade I A Not to exceed 6% and in one corner only
.ﬁ/J*ETJ 15/o H‘F'C* —-ﬁ%-ﬁ]’ 10% L,lT(Di)fD
Grade I B Not to exceed 15% of sum and 10% in one corner
I%ﬁ ! Zméqu —fE 12% LITDd D
Grade I Common Not to exceed 20% of sum and 12% in one corner
o& % L,lT“C* ——ﬁﬂ% 16% HTD%UJ
Grade 1I Not to exceed 35% of sum and 16% in one corner
T[[%’% 60% LITT, —fAH 25% LITOdD
Grade Tii Not to exceed 60/o of sum and 25% in one corner

I-CL

1 2 5 4

Bin T3 v 3 M 3
NUMBERR OF FACES WHERE
KNOTS ARE FOUND
Fig. 30 EADHEICRT2 JAS HEX5y
JAS grades for knot on square
100

B 0 7373 Ak 3
\IUNBER OF FACES WHERE
KNOTS ARE FOUND

Fig. 31 Eﬁ@”m;*}?%nnﬁ 4}%&%
Tentative grading method for knot on
square

JAS@E@@WLOLTDM%EA%@TTﬁm,
Fig. 30 DX 517t %,

Fig. 30 $ X 0% Fig. 27 iICRLHD % 2onTo
EAMEOERL L OWMBERSRCE L30T, LIBIE
FDENC DT O B O AR ST 5.

1) HH OB R WTIHRML o0 & [Ffkic, Fig.30
CRWWT, TEY/MEs X O MER ThFh 2 Bl Mo
TEmH X O T LR L T\ 5.

2) HIOFET 2 MEKY 1 HEO & &0 TERE, 2
MO L &0 IS5/, 3HEO L 20 ITERITITWT
AT % o TOREI o ERDEHCONT
DHER ST Strength Grade D2 HIESTHRTL
57 e, T b EEoRED D D,
D % TOWTOHBERTDONZBLELZLRS,

3) Fig. 27 X iuf, Hio % OFHEEIT 20~40%
DHEIRCH Do LI 2T, b BbEATIIER LU
LOHRBEETH S 70% B LV 0% ICFET 5 Ok
RGBS 5 WZETHTH 2 DI EDKRE &
N2fFELINDIDLELLNRD. ZOHA, JAS ©
FIAMIIEEBC R L TARETED LELBRD,

LIED 3 B AT 5 X 5ic Fig. 30 2F ¥,
Fig. 31 &R7. Fig. 31 OHE% JAS OEXTHRE
¥, Table 14 D &b TH%, Table 14 D FEXS
TR B TEWLITF O M&TIE, SRR E A =T 5T
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Table 14. AFPIHKD S B SN EADEIC ST O RERTHR

Tentative grading method for knot on square cut from small log of Cryptomeria

I

W% | O E B % o B AW
Grade | Permissible limits of knot in different grade
T | 72\ b D T L HTORCHEL, D %10 LIFDb 0
Grade I Clear None or on one face only and not to exceed 10%
LS ENE 3 MTGICHEL, B0 %10 BIF
Grade I A | On 3 faces and not to exceed 10%
TENG 4 ML, o %20 LT
Grade I B i On 4 faces and not to exceed 20%
amy | GHESELEO k0 MT L, T HEOATET SBA0HD 7% 18
_Grade VI 7Ccimimion On 4 faces and not to exceed 40%, but unspecified on one face only
JIE léﬁﬁgnkﬁt HiD %60 LT, 772U, 2 HEORCET 2HEOHD % (1
i |
o ?radeﬂ[[ ~ 1 On 4 faces and not to exceed 60%, but unspecified on 2 faces only
e 4 ML, O %80 LT, L, 3 MEADLKIETAHAOHD % (1E

mbtw
Grade 1 ' On 4 faces and not to exceed 80%, but unspecified on 3 faces only

i ST AMERY LB S L, B0 % OHEEREY 10% B,
Remark: 10% shall be added to the above permissible limits of knot % by each decrease
in number of the faces where knots are found.

el e 70 0, TSEEHI~ 14/ MIT, S : & ic Strength Grade DEFEXFHFHEER T
Do TR 51, HOoX Ik EOBEII e VEMTH D2, KRR TSR, L s
L OVNEIE, FRERBREHM O 90, 70 IO 50% BEL EOHEL L OFELELLRAY,
7%, JAS TRV TIL, EAOHEHOERLETEHECL, BRIAERGERL LTt
L L, TT@dReX 5, (b bIEADRMRY ) OEROFISENED % WwhFlT 5 & w5 Bk
BV, B % DERROZKC L DOTHEICOWTOFMbE D ZATEL S 2T Tho, Tib
%, Fig. 31 Z/i% Table 14 OFERGRTWIE, HOET 5 HEEL A UHALFE MR E,
HENR—OBAIEHOET A MER DI EFA SN HE SV O —RIVER L 7D St
AREERAERE LTI AHEINE B X OIS0 D, —RINCIZEID % OFRROKXTHFTHS.

w = #

AFPHKY BIEAY LAR D T5EMEER, bR TERL - B e fEED—D L %
2B, ZOWEL, IOX 5 ERCLOTEE SN EAC OV TT oA (41, 12T
%, WEARKY 2,500) CHETE ML b OTHS . LOERENL, EREFOEEMEREEE L
BIBIS L BT OWT, KD B WIRIEAORS & OEEIC R T OFEERAS & & i, BR
0B L O MR O ToBEERY 5 51bh 5.

1. EAOkE

1) AF/IAKD HEM S BIEMAIL, 30, 33 BXU 35 FFANEL%L, 25, 28, 38, 40, 45 /5fA
EEERE DT . R OBBALRDEMIT 35~40 5D L DAVRESE L, 20 FLU TR IV 555D D
S QAR QIS I

2) IHARDIRM L WEEATEROBRITEANTSH S . 2k, /KA BDOEFAKIL) 23, HAE
IR L TR O AR X 5 RS & (7o TV 5 —RiNTe A R T .
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2. EAOILE

1) AB L LEAOKEIE, TOMMILHED 1/10 UROMFICAFEET 5.

2) MIISUAD AT DB, FERLEAOBECHEFRT 504 RTH S0, —HY EAF DO
30~35 AT IEAE U TEM T35 70 RE 40~45 S EOH KR VNEL T5,

3) EADHED %, —FEHHD % L i, AABEAHETIZ LA THY, EATEIEREZERT
»%,

4) 30~35 SEHDHED % BIO—FENED % 1k, ThEh 25~60% LU 10~25% DOEH
Thh, Thbrrhfh 25% BIV 15% LITed% iy, KREEHR 40~45 SLEDONKE L
X5,

5) FREEME X OCIEATHRCBEERR S, AHD % HWHSWEIRTIIAFOH H FLERHTH D,
REVEATIEATHOTH D,

3. EAOH

1) RELLCEAD 90% M X 4 MECEHOFET 240 ThH Y, MEIHEEA T 5 IEMIF 5% 2T
ESIAAN

2) EEAOHIOSH b hh AL, AKOEMC X DTl hBid 2 L 2@Bd bbb,

3) AKBHL DD LM FOMIIT—EDORREBDL I,

4) AKRDEHMDSARE—EOEE, EATHRLEIO % X ORUHERY D ofifk (HirRLE\
s LR S AIeWHTE O BIBD OFSE & ORI, & < BRRINEILHIT 2,

5) IEADHEID % k BAMTERY D 0RO MRIILAIITSH %,

4. FAOAHEHIZHT 3 BHBigoER

1) WELCIEAOAZTH T2 JAS @&%, FUKEM 50 4Ll ETIX IS, 30~45 4T 10,
HENET, 25 FUTTRENDOLOL2 bR Twicl . Z0O%E, REDEGEETIXIHTFD % Mk
LDPRERF L IeD T 5,

2) ELLEADEICHT S JAS BT, HARMPLEATHRCMFE LS, FHEMC I £~k
BETHD. ZOBA, HoFETHMEBOBEECE D, 1 EIRERENEL TS, Fihbof
P EIE BT B ThuE, RERSNE I~ LB,

3) AF LENCOWTDRELRAT 5 &, FHNC TENMI~Z4 0 e b, KRR 50 L) ECieH
ZXb, 50 FUTFTRIAFCL H L0 RENPEINS,

4) 1)~3) 205, EAD JAS RELEDHIHICAKE D EEBTREELIHL 5 5.

5) AMFIF EOBAS L OHRA L iR b 2 S, BT JAS ofEMCOLTRER L,
AF DL HIEADAL & BT 5% EER SR REL 1.
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Wane and Knot in Square Cut from Small Logs of Cryptomeria

Nobuyuki Epamatsu and Shinji Hirar

(Résumé)

In Japan, square (scantling with square cross-section) production from small logs
of Cryptomeria (Sugi, Cryptomeria japonica) at the small sawmills is one of the most
popular and important lumber productions.

The mill study described here consists of the estimates of wanes and knots which
are considered to be the principal factors of defects affecting the quality of such boxed
heart square.

The following objectives were aimed at in this study:

1) To determine the square size from each diameter class of small logs.

2) To establish the relationship between log diameter or square size and the wane

and knot on each square.

3) To establish the converting method in square production from small logs.

4) To formulate the grading method for the wane and knot on the square from

small logs.

Data were collected under ordinary working conditions at 12 sawmills (Table 1).
A total of 2569 logs and the lumber products recoveréd from each study log were
measured (Table 2~4).

Many of the reported results may be regarded as indications of what might be
expected generally from the small sawlogs of Cryptomeria now generally available.

Remark :—Lineal measurement unit in this reportis “BU ;1 BU=3.03mm=0.12in.
Size of Square from Each Log

1. Number of squares cut from the study logs in each diameter class is summarized
in Table 5.

2. There was a linear relationship between log diameter and the average size of
squares recovered (Fig. 3). It could be accepted by this that the maximum size
squares had been converted from small logs according to each log size.

3. The average lumber yields from the study logs in each diametér class are shown
graphically in Fig. 2.

Wane on Square

1. The wanes on squares were measured on the basis of the measuring method of
JAS given in the Appendix.

2. On most of the study squares, the wanes were found anywhere in the part within
1/10 of the lumber length from the log end (Table 6).

3. Effect of log and square size on the number of corners where wane is found in
the part besides the vicinity of log end is shown in Fig. 5. From this figure, it might
be considered that logs over 45 BU in diameter would be necessary to recover 30~35 BU
squares without wane over in one corner.

4. Wane per cent of the sum or of the largest in one corner decreased with log
diameter and increased with square size (Figs. 6 and 9). These mean values for wane
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relative to log and square size can be predicted from Figs. 7 and 10.

5. There was a correlation between the wane per cent and ‘‘one corner ratio per
cent’’, that is, the ratio per cent of the largest wane per cent in one corner to the
wane per cent of the sum (Fig. 12). The result given in Fig. 12 appears to show that
the wane is more concentrative on one corner in high-quality classes than in poor-

quality classes.
Knot on Square

1. The knots on squares were measured by the almost identical measuring method
with that of JAS given in the Appendix. As a further check, the number of knots was
measured both on the most and least knotty face of each square.

2 Knots were found on all faces of the squares more than 90%, and the squares
with clear face were 5% only (Table 7).

3. Some deviations occurred between the values for knots on squares from study
logs in different localities (Figs. 17~19).

4. There was no apparent correlation between log size and the mean values for
knots (Figs. 14~16 and Table 8). This tendency was found even for the squares from
study logs in one definite locality (Figs. 20~22).

5. It could be accepted that there was an inverse linear relationship between the
size of squares recovered from study logs in one definite locality, and the mean values
of knot per cent and knot number ratio on the most or least knotty face ( Figs. 23~25).

6. Fig. 26 shows that the mean values of knot number ratio are linearly proportional
to knot per cent.

JAS Grades for Wane and Knot on Squares

1. JAS grades for wane on the squares recovered from each diameter log are given
in Table 10. In the case of these logs, it was possible to show the relationship between
the average lumber grade recovery for wane and log size, and the grades for wane per
cent of the sum and of the largest in one corner generally agreed.

2. JAS grades for knot on the squares are given in Fig. 27 and Table 11. In this
case, the average grade was Grade I Common, and the grade determinants were number
of face where no knots were found. If the knots on these squares were unsound, JAS
grade for knots would be Grade II or III.

3. JAS grades both for wane and knot on the squares are given in Table 12. The

grade determinants of most squares were grade recovery data for wane.
Tentative Grading Method for Square

1. The relation between the wane per cent and ‘‘one corner ratio per cent’ in
JAS grading method for squares is shown in Fig. 28. The curve in this figure shows
mean values for wane on the squares in this study. Fig. 28 suggests that the grades
from poor-quality to high-quality are not always arranged continuously according to the
amount of wane, and the permissible limits of wane per cent in one corner for each
grade are out of balance somewhat with the actual values for wane. Based on the
above sggestions, JAS grading method given in Fig. 28 shall be amended as shown in
Fig. 29; Table 13 gives the same tentative grading method for wane on square cut from
small softwood logs, in tabulated form.

2. The relation between knot per cent and the number of faces where knots are
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found in JAS grading method for squares is shown in Fig. 30. This figure and the
actual values for knot per cent given in Fig. 27 suggest:

1) Grades are not always arranged continuously as shown in the above grading

method for wane.

2) Grades are not considered strength grades even in high-quality classes.

3) The permissible limits of knot per cent in poor-quality grades are too liberal

compared with the actual values in this study.

Based on the above suggestions, JAS grading method given in Fig. 30 shall be
amended as shown in Fig. 31; Table 14 gives the same tentative grading method for
knot on square cut from small softwood logs, in tabulated form. In this grading me-
thod for knots, Grade I Clear may be taken as a 90 per cent strength grade, Grade I
A as a 70 per cent, and Grade I B as a 50 per cent.
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APPENDIX

HEBTHONFHLOEIC DL O RO B AEMRE (JAS~1953)
Japanese Agriculture & Forestry Standard (JAS~1953) for wane and

knot on soft

1. K

1) Hom#s»bErhEhED 1/10 IR
SEERCTHIET %,

2)  HoE/IIEEIC BT 5 WD R E fiof
DIADRDRDFDFHFED 4 DOFWCH TS % B
LO—EHY (CCDFHHDO—AEKT D LDRDOF
OERD DD 4 TADFNKT B %) X DOTE
KT 5

1)
section by omitting the part within 1/10 of
the lumber length respectively from each of
the both ends.

2) Shall be represented by percentage of
the sum of the fraction by which it reduces
the width of that surface, to the sum of 4
widths of square, and the largest wane per-
centage in one corner.

Shall be measured on the smallest cross |

wood square

DRIE

Measuring method

]
Knot

1) MoME»bZhERMED 1/20 LIFOTH
T BIENLIS D R EUI R & Hlg ETgle

2) ER2RMOEIE L 2ic Eiou

3) ERERD 3 EL Loz roEED 1/2
D HicT .

4) HTHE, BhER X OHRTReTWEILEOR
FX02fF0HiE 2L, ThboficmMmcE
LD DIRFOKRE XD AfFEOHIE RinT,

5) HioETAHERR X EDET BT OM
DIFITI\ T 5D B EIDRDIFKRD b D D Mgt
T5 % (HiD %) X o>THERTS-

1) Those defects shall not be regarded
_besides decay found in the part within 1/20
rof length from both ends there-of.

| 2) Any knot of less than 2
| dia. shall not be regarded as a defect.
D)
!3 times as long as the min. dia. shall be
regarded as a knot of 1/2 of the max. dia.

BU in max.

Knot which has a max. dia. more than

4) Knot hole, decayed knot or loose knot
shall be regarded as a knot of double of its
max. dia., and those which penetrated to the
other face, as a knot of 4 times of its max.
dia.

5) Shall be represented by numbers of
face where knots are found, and the percen-
tage of the distance between the two tan-
gents to the max. dia. knot parallel to the
corner, to the width of square.
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2. ' EEX 5
Grading method
o x| s
i & Defect, :
Qnr,cle, ,,7;67_____V‘Xvane - ’
T S AR j ZAE Y2
Grade I Clear None

None or on one face only

T g 0% MTFT—ADAET s L0
- Not to exceed 10% and in one corner
Grade I A L only

2HMEDOIRICHEL, BEiD %20 LITDOD
)

On 2 faces only and not to exceed
20%

15% LIFT—fEAE 10% LUTod0 |

P, o
1 &5/ Not to exceed 15% of sum and 10% !

2HMEDRCIETH LD, Fiodk 3HE
L, BiD %30 LTDoho

Grade I B s On 2 faces only, or on 3 faces and
| In one corner not to exceed 30%
‘ NE— e SHMEIORICHET 5L D, Fioik 4 HHE
&y (2096 LUTC—AS 10% LITORD | -2’ Py 0540 Lo 3 0

Not to exceed 20% of sum and 10

mon .
Grade I Commo % in one corner

On 3 faces only, or on 4 faces and
not to exceed 40%

' 35% LITFT—MEAY 15% UTF0bD |

s ‘ : fiio %70 LIFTDL 0
; Not to exceed 35% of sum and 15% | ’
Grade 1T “in one corner | Not to exceed 70%
S ©60% LI C—AHS 40% LITDodhD / .
)= : fio %90 LITDH 0
Grade T | Not to exceed 60% of sum and 40% | Not to exceed 90%

in one corner




