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1.1.1.

100 100
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80
m 70

Temperature in timber
() BES I A
3

»
[}

Temperature in timber
Bl

distance from surface
« RE,52Z0RT  radius 20
s REMSLEN ORI radius

distance from surface
o KErSLENRY.  radius
s REMSRE N Y oW Vsradius

| R R R N B |
=2 3 4 5 5 7 B8 05— >33

M0 8% A (Hrs) 0 8 B5.FA (Hrs)
Heating period Heating period

Fig. 2 BiEHIKBE CMELIBADO T H~ Y
HARKAOBREREL KRR 17 cm)

Temperature change in Akamatsu timber

heated in solution of a water born preservative,

tn#EJAE Heating temperature : 90°C
&K A & Dia. of top end: 17cm
$ & Length:190cm

Fig. 3 BifHKBR TMBA LB EDT H
= Y ARRNOBEZEL CROE 11em)
Temperature change in Akamatsu timber
heated in solution of a water born
preservative,
fn#fiiE  Heating temperature : 90°C
K B & Dia. of top end: 11 cm
B X Length :190cm
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7 IHARMOER
t D nEER hrs,

) KoxBux

”l—/}m _ ]1 2 ~
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Enk, Fig. 4 wmd Lo, MBEEH LA BROE, @FERER-T, (2) ROBRIRIZTS
ZERRLTWD,

FE—#ETHiug, (1) KOELFPRCELVLDT, KEERM LEELHCKTEOED X 5 Bk
RORILT B T LiTTg B 3010040,

O—O0m _ 0/ —0n'

=0, G, TCUUTTretereeesesesesseciiiiiiiien 4)




— 60 — WRERBRS IIERE 54 187 %

100
Q80

Q60

-020 \

3
? a
3 QIO
N Q08 -
e 006
¢ N dia.
H |
& 004 (Fricm @ licm
002
I S W N A N |
g7 3 4 5 6 7
70 8% 8 M (Hrs)
Heating period
Fig. 4 & (O1—0m)/(01—00)
L DB

Relation between heating period and
01— 0m) /(01— 60).
n#JEE Heating temperature #; ; 90°C
AKXMOFWITEE Initial temperature
0o . 15°C
n duEE  Temperature at center
of timber Om
5 f& Species : Akamatsu

@ R hud, EBFETORMOHLREELY
EH LT, EEOMBAREC BT 5 KM OFRLE
ERHACL o THET S Z LA TE 5,

HAMDOEEOBEEH D\ TERD 1/2 DRI D LS
2, HEHOREL OB EEERLOENELVBDE
SORE LA Fig. 2 L 30BRTLHLALISK,
IER L 0 KERDOFHFM—RECET 5 i R
#3535,

Z ORI OB SRE ST RAOHEEAIL: b oED LS
TEBIRRARILT B &\ dodL T s BIVADID

ts dsza
e (5)

s L EEE ds e BAKMO—EHED DD —FEDORE
T 5 ¥ To B,
bR d e BAHAMO—EENER ds DMOR
s A—DREET 5 ¥ TO B,
as ¢ EEE ds 7o B IR O EGREER
a L EER d 1o B HLARH O BEEER
fRL, R—BEON CHEMEEALFLL, AKX
M OEROZME BT E DI DI D DOBIKHHE
CIRIBEAEBELWEELDZ ENTESE,D, (B) R

BFRAD X575,

HHEROIAM OERE S, FREFA—BETHEDIBEAEZE LW EEL DR D MDEROIK
MoEME L HBHEY R L T4% & Table 1 DLk THB,
DX, BEEMHELHBMEEN B EALE L KoT, (6) RAMILT S LZWHLNTH 5,

Table 1. BicHEED 7 A~ ¥ KD LA —REICET 5 £ T MERH
(L= o x patmfE L )

Heating periods by that temperatures at center of Akamatsu timbers of
variable diameter reach to the same temperature,

( . . ts _ ds? )
¢ dz :
K M o L EH OE °C I ’
Temperature at center of timber 60 70 ‘ 74 80 82 87
HMEE dy=11cm | 2 0 fE 4 ho | L3l s | Lo I 2 ‘ 2.5

Measured

%ﬁméﬁ hrs. 33‘ 3.7 | 46 | 49| 61
AEEE d=17cm ﬂ'glﬁ ’
RN thm.’ 2.4 l 31| 36 | 45| 48| 60

W DEMEGR  BIEAKYER, InEMEREE ¢ 90°C

Note. Heating medium : Solution of water born preservative, Heating temperature : 90°C
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Y 30cm Ll EDRS TREh T IRIC 1) B R EFEAN
W EWS ZENRH LM LT,

J.D. MACLEAN DEBRREERIC X 5 L4949 HiX
#) 30cm DL % 5 WRIME LIcHE, KOEX
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x5 CREEMAD Y, ThihERIANE

—— 61 j—

100~

90| o
5 x,/? L}
o K 80} )’.‘ "
£ 1 3 =
+ 70 ‘/ y
c A 2 A/
9 60 IK A
3 il o x &ENPR
S g OFY middle point
S 1 a ®TO®S 30Cm
& 40/ /  3soam from butt end.
5¢ 1! i o xomas30m
o oy 30cm from top end

2 distance from surface

— RErSRENRE. radius
jol  ---- RE2s2ENBOR V5 radius
0 1 1 | 1 ] 1 |
0 1 2 3 4 5 6 1
M &8s M (Hrs)
Heating period

Fig. 5 BiGAIKEBRTMELICT » =Y 2K
FHROBEELO—H

An example of temperature change in various
points of Akamatsu timber heated in solution
of a water born preservative,

mEJREEE Heating temperature : 90°C

* A %&£ Dia. of top end: 17cm

& A & Dia, of butt end: 18.5cm

B X Length:190cm

L ORECHEOBBIRD bhT, KOEH, CEHH~NRECEHET IR IAARNERCLAT 5 L#

HELTWB,

hHoEREBECTIE, RERCHEB LAAAMORIZIKEL LY 18cm THEM D, LTOK

EXOROMEL » O A~DREDE
E4HEIRY B 30cm X b L e
B5THAS, TORHUEBRC
T, 3EHMOREECKNT, 3LA
EEDNh oD YR TH B,

B APMOREN

RED LFEORES &, $ED1/20D
W02 ROWELEL%E Fig. 2, 3, 5,

@ BFES
Heating period

THBE, WThick\\WwTh, EfE»L

. . 0 7 r % 7 T
DRI VECHVRE LAZIZeL o Oﬁﬁ”@,&n R X ;)\52();7&3
2kr=17cm 2r=11cm

T\ B,
Zh bORUEERY MG, Ko&E
BEISMAREBCE LV ERELT, &

Distance from surface

Distance from surface

Fig. 6 BiEHIKGER TMEYL AT 2 < Y HROBES 5 A
DERDOERE

Temperature at various points in radial direction

INEEER & & OB T RIC B HIRES
fitw+ & Fig. 6 X515,

of Akamatsu timber heated in solution of a water
born preservative after various heating periods.

fm # B E Heating temperature : 90°C

Fig. 6 #45% LKOR 17cm OAK

At owIREE Initial temperature of timber ; 15°C
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B2 L AOBEBRC L AARMOBERDOUK L £E0B 5,

SHECIE A.J. STAMM®® ik b air flow method i & % AH o B HEOMEES K S h, J.
E. STONE® 3ZofgExAvT, 4L ofEoEEAKAIELT\W\5, ¥, D.N. Smita & L.
ELEANOR®® 2\l /e Tk CTHRERE A KD T 5, FDi3H B.KoLjo’”, H.BELLMANN® B, SCHULZE
& G. THEDEN®®, H.D. ErICKsonS®, A. Buro & E. BURO®' 7o &' N ZF il D Fgs TARM ©
BEEAHEL T2,

LlED X 5 AR o BEM B L CEBOBENRRIN T 22, by EOBED & {wwHhfimcBl
T 5 ERMNICGEEEICOWTRZ LA ERE T TRBEEN V. LL, ZOFHEOBEELAEC S
WTRIFHCEELMENRDO T, XERTIX A. J. STAMM O air flow method %L LicHEEx A
W, ERAEE & OBRA b, BETICE\TEEDSEM O R O B Y BRI KD,

2.1.1. ERIEE LERGEK

® &

AEE I A.J. STAMM O air flow method Iz W= B L EHACIIFA U TH 5, RBREXED
FA|ADLVRILS>TNT, BARORIZBHCHZDZ ENTED I IR LEL, L0%EY Fig.
21 R,

EREME C ¥R 0.076 mm, X . c
B A = — R RRLT

101.54 mm D% 7 AEMERX I, R air P R B vacuumpump
P .
BWIKRELRRETHNCH Y, 77 AED ae | I T
AT AL DEESh T b, RRE —L b
\&/

T AR TEH S, —HIEEBMEC, t

T RRBR A &35 5T, HZEH Y i \¢b/
ERTWB, KB/ 24— & MiZEEREEM . .

Fig. 21 Air-flow method fEERER
FOARDEHADENZE Po—P #7R7, & Equipment for air-flow method.

S Al C . E¥EEME Standard glass capillary
DHFA Po B KRKEXFERL, PLIFHEREN W: BUBAfk Test piece T SEE Test tube

DENTH B, K~/ »—% Mz 3R ERE M: K~/ A —%& Manometer
. - P, : K&K Atmospheric pressure
DARLHADENE, TiebbRAREAD P,.: CHr5HTETCOHOES Pressure from C to T
ES P LRBRGEDOH T A G LHEHEX YT Pl WHBbEZERVTETODEN
Pressure from W to vacuum pump,

¥ TORDH 7 AERNDES] P LOENZE
P,—P, #FT, KéE~/ 2—% My BEZERVY7OEEDREYFAMTH1-D0LDTHSH, —FH»
KKE Py LlgoTd0:b, ZZHbbhitENZEL Po—P: #RLTW2,

T oOEBRERE 20°C, BEW 70% OEREBECHE L1,

REBR K

AMOWRBE, {EEEITE AT ELCBMEEANCHS LO5CEREL, RS 25cm, WE2X2cm T
HEF-RBAEO—FORREDRLELR, BER 8mm, EX 40mm Ofx bt 3, o Fig. 22
DXH>E/E 6mm, HE 4mm, KX 100mm D45 AEXI LI L, BEL2EREECERT S,
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covered surface WA OES AR T, ZofomEx7 v

r__ﬂmlgﬁ yam BB Ul s o 7 — CHET 5, < ORBEDS
%.”57‘F__§ % 5 EDOHEHMNFERLZ LA HHDTH D, 7 AE
T%ﬁ%ﬁFr——ﬁ 1 o vered DI > TOIE W RFRIORAEZ G D i3 7e LT
JaAm— sitrface BRI 5, ZEROWIIL OBIHES Hitus

axial direction
Fig. 22 3 B ( ->T, WA, 77 ABCEE > THHE
Test piece. h5, HECHHWAHEBREOREX L1t Fig. 22

KRT LR, 77 AEOEETIshbAMOILDOESL LHHEEE CORI %A,
. REAHE

EROWhE DO B DHEEXR VY 7 AVTRS| X8, K</ 2 —2 M THRELXRET5, 28
AR HLEEEHECE LBV TE~T, RRBWOBRED 5iX\ »T, FREILIFhi# 7 A
BRI TRV TRET D, 20X C—EDHKETH 30 B3I LTwb &, P—P & P—P;
EEPECEL TR LR D, Th b0 PEHEAIIE L CEEREOFHECM G5,

REEORIXEZ 5 L&k, BKEL? HRE 5ecm FOUhHF LT, 20cm ORI BIZUDHT,
15, 10, 5cm DRI O FEEHRE L1,

BEEWTEC OV UL A O WELE TR D E O E# &~ HHWiE & LR MWTw 53 0nis 0,
5, RBRHAOBELERYREELRT L, RNOKRNEE THRMENE Do TWD LIIMLE BRI D
BAIRE D TR TAEBWIE L X7 BV, ZDZ EXNBRHERORERYRKELTE5—FHRTLH 5,

AERTIRI AR TEHLEF T 500, —HOKAEDH 7 AED LR 8 mm OIDZEKS [T 50
b, BRPTHMEDOEN D Z L1 Dlel, KIBGEBEBECEL T2, ERCEGKRELRKEY bRbe
TH5BE, TOBEOKRBIFAKEL GO LR L, REORARDFAILOKE ZIKE DA, £D
RBHPILDEE TOSVTnR, TOZ &h LBEEERHL ILOKERE (0.8/2)xmem? Xfn5Z Lic
L7 o
2.1.2. AEEC X5 EEARBGTERE

B 5 AEME BT 5 HEOWNICIL POISEUILLE DRMNEH I NS, o, MENELKTHY,
EHLEPEERBOBRBI TH 50 5%, ZORO—BAEXZOEEHEATE R, ZORD—KRI XD
LB D ThA,

wrid P
S TR alg TUtttvttitvivuiizziinsresssessesseesecesece 7))
V . AREE
r I EOFE
4P . AR ELHEROENE
p L EKROKE

lg . ®oEX (C,G,S B
(D) AMKET, KFE (BEZT) OBECIKRAD L 51in s,

vt ,
M_B'T#ZE._z ............................................ (7)

M @ FRAOEEEECENOFEEN R Uil (AEEECHH)
B . BHZEOSGHSFOFHEOTH L EE L IcHEMRS (C.G.S. B
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BFEOARDEN%® P, HWADOEEZ P L3hud
AP?=P2—P2  Lith,
@zic (7)) RroED X5 B,

M=B. T PP
8 plg 2 (8>

A D7 DOF L A.J. STAMM %3 U A 4 iX3959%95” POISEUILLE DR X MA\WT, KM% F
MEDOREEZTVB, L LEBOARMIKANI I EOEMEN, EHEFLIWIILC, HHEDS
toTnb, DB, KEROBEIAMEHELSIMHELEL T, TOBHERMEPhS DarRcY
OBAIXERT D it Lic, FOEAORZSED LB H THBD,

A.4P
o K e e (9
A L ORH O BERTER
w @ KHogX

K @ BEAH (MR X - CEE 5HEBO
M’ [EOHRICITRRD L 5 i d,

AMOABDESNY P, HADEN% P &L3hiX
4AP:=P2—-P?  Lith,
0) KIFKRAD X 51l B,

A P2—Pyp?

M=K-. lw -——2—— ........................................ an

KEBCHITHEROWIE, BEY 7 AEBHED? BIXV T, K E EkoTHTWL Db, BEx
LEBELIIALLDTH Y, EROFKEIRIULT D, L, [KBEOFECIENCI -T, BENE
35005, BEEE CLER TR, BEEECK W TEEOREINR D 2o, Tibb, BAKE
BT BB LEEEOBRE AN BBRLALEKOHEENE LV, Z0HEGIT @) RE QD) %
UL i W IRADRILT %,

art | Pg—Pp A P2—Pp
B'Sylg' 021=K',u1w° ‘22 .................... a2

KuRdo L

_ . nrd . lw . Po?‘—Plz
K= B e s gt as

AEROEZIHRE 700mm OPFKETH->T, BEOEZE T2 b, B519®LE2 T (13) K
EHERBREIRRDO L 55,

—_mt lw  PE-PP
K = 8 A Iz PE Py Tttt QYY)

KEBYHWC, B—P, Po—P, #ERPL, P=760mm, A=(0.8/2)2Xzxcm? £ 1LT, (14) Xx/H
WTRERBERHET A ENTES, KD 2 vy vik (L2 Th 5B,
A, J. StamMM (ZBART (14) RORKb hickRREAVWT K 25HB L T\ o,
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_ wrt . lw . Po—Pl
K= A 7 i v L R LR R LR LR as)

(15) RUXEME S KH b POISEUILLE DREML, Lad 1ROEHNEXZHAWTW3, ,
1 ROEAED, 2ROENELVCTHIEBUTH B0 EHND LD, RMBREORbhIZ, B
EREVBFMDONT 7 AFMEXR D 3T, FEYHBELAHERY Table 3 ©@RT, ZhbofERick
W, 2 ROENZETHHELLEREOTGNEERCEWEL X bk,

Table 3. #5 AEMEOEBERNE LicHR L air flow method
FRAWCTEHE LR
Radius of few glass capillary measured immediately and

calculated with air flow method.

¥Mea§iredﬂg Py—P, P—P AR ‘I B P2_pe2 AT ‘I B
No. "E =¥ "hLp| csiegr | AR | calcsias
Length | Radius mm 1= ! 2
mm mm mm mm
1 100. 18 0. 199 700 8.70 0. 130 40,9 0.192
2a 149. 05 0. 052 700 0. 100 0. 047 0.196 0. 055
2b 99. 81 0.052 700 0.135 0. 046 0. 266 0. 054
3a 145. 82 0. 084 700 0. 545 0.071 1. 240 0.088
3b 99. 57 0. 082 700 0.729 0.070 1.745 0. 087

. EEEHFIAEHE HR 7=0.076 mm, £X [,=101.54 mm
* E&i%@%gﬁ 2= ¥ (PO—P1)/(P1—P2) Xlz/ll Xt
*k n Y= V (P°2_Pl2)/(P12_P22) X lz/ll X 714
Note. Size of standard glass capillary : Radius=0. 076 mm=7,
Length=101.54 mm=/,
L7 | REEHEOE X L X Length and radius of standard capillary.
L, 7. PIEINIEEDOEMEDE X LR Length and radius of capillary measured.

ChLDOERT 0 EERE K 0t BT 2 ROENELX A5 OMELTH B,

¥, AERICE VT, 2EOROENEFIVIIDIREZINBEUTH HrE2MD DI, Po—PFP %
100mm 2 &> 700mm % CEfbA ZC, # 7 AEMEDLEXHELTHS & Table4 D X 512, 550mm
PEHNEHEECRE LED) 2 bh, ENECECERZ bhicD T, KERTIELLT Rh-P %
700 mm & L CHEERBCE KDz,

2.1.3. RERpAEORES LBEERROBR

HEAADOR I AL U 20cm, DX R IAEXYWLT, 10, 5em LELI LT, ZDRI T LD (P2~
PD)/(Pi—P?) OBERRE% Table 5 KRT, A¥0 () (b) LbHDIXEMDOREB D, AF (b)
DUE 5 EORBRED 5 H 1 HOL LI BEEN LoD T, TOEE LD, #7<Y MR TRTE
HEaled-7-DTO & LT,

ZhBOFERT, (PE—PR)/(P2-PODERAERICE T, HKEERIMEDREII 7 b DfFEH
H5HH, FHEREIVNERE, DML T 5,

(14) Re L EBERE K3 ES w & (P—PO/(P2—P?) oFtctfiL, MoRENTITEL
Wit b, BX0 b Th K OfEix b bis\v, Thnttedic Table 5 o (PP—P»/(PP—P) O
FHELEESOMERDTHD L, Table 6 DX dcich, AF (@) OAMEBRNT, BLALEL
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Table 4. RHKE W\ T air flow method IC X hEtBE I N7
H 7 AEMEDEE
Radius of a glass capillary calculated with air flow

method under variable vacuums.

Po—Fr Po—Py P—P, Pj—P2/P2— Py ¥ Radig”
mm mm mm mm
100 94 5 20.2 0. 165
200 185 7 30.9 0.179
400 393 17 36. 3 0. 186
500 483 25 38. 4 0.188
550 529 29 41.9 0.195
600 564 38 40. 1 0. 191
650 607 54 40,5 0.191
700 629 72 40.9 0.192
E., E#Ey7 AEHE ¥R 7=0.076mm, £X L=101.54 mm
AEI NI H T AEME $R 7=0.199 mm, EX L=100.18 mm
Note, Standard glass capillary Radius 7,=0.076 mm, Length /;,=101.54 mm
Glass capillary used Radius 7;=0.199 mm, Length /,=100. 18 mm
Table 5. FHWEORREORIFID (Po2—P2)/(P2—P?) Off
Values of (Po2—P2)/(Pi2—P,®) on each length of a few species.
. ﬁgﬁoﬁk?fﬁ M%ﬁfe . 5cm . locm _ 20cm
Species test 'piece con;nt min.~av.~max. | min.~av.~max. min.~av.~max.
Sugi (a) sap 6 10.3 23.2~36.5~57. 2 23.3~34. 1~50. 4 18.3~28.1~39.8
" heart 3 11,3 0. 48~0. 55~0. 61 0.26~0.28~0.30 | 0.11~0.15~0.19
Sugi (b) sap 5 12,1 13.4~24. 4~51.7 8.30~15.6~31.0 3.02~7.01~12.8
" heart 5 12.1 0.371 0. 069 0.021
Akamatsu sap 6 9.7 1.94~2,.70~3. 45 0.73~1.39~2.14 | 0.32~0.64~1.04
" heart 4 9.7 0. 33~0. 40~0.49 | 0.16~0.17~0. 22 | 0.038~0. 058~0. 085
Karamatsu sap 5 12,1 1.73~6.10~12.0 | 0.82~3.20~5.34 | 0.15~1.13~2, 47
" heart 5 10.8 0 0 0
Ezomatsu 9 11.0 0. 44~2.44~10.7 0.23~1.04~8.55 | 0. 13~0. 46~6. 5
Hinoki heart 5 11.4 8.80~13.8~18.0 4.57~6.75~8. 81 2.27~3.06~3. 62

WERZ bhic, Fefs0BRET L, BXL 4P OB RDTHDL L, A—RAETRRLEALSE
LWMEN 2 bhiz, #D1H1ELT, 7Hh=y bAFOERELPEEY 7T L, Thth Fig. 23, 24
DEEHTHD,

Thbo#ER» L (14) ROBFRToby, BERR K OffE—H# Tk & I EBRc—ETH 5
ZENRALM ot 2D LIXARM OGO T I OWT, DARCY DEAINKILT A Licie ),
FERWHEOEEIRBOR S LIEOMBEHELAL, ENECHATE Liics, ThitledrrEic
KB ORI LA & ORI —EDENER B2 5HA, RHORS LENAR 4P/ LISHLAT 5
Py ' -
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Table 6. HBWEOXZEILC KT S lwx(P2-P2)/(P2-PY) OFHE
Average value of lwX(P2—P2)/(P2—Py?) on each length of a few species.

v % ’ R DR I
Speci No. of 5cm 10cm 20cm
pecies test piece }
Sugi (a) sap 6 183 341 562
" heart 3 2.75 2.75 2.94
Sugi (b) sap 5 122 156 140
I heart 1 1.85 0.70 0. 43
Akamatsu sap 6 13.5 13.9 12.8
" heart 4 1.99 1.77 1. 16
Karamatsu sap 5 30.5 32.0 22.6
" heart 5 0 0 0
Ezomatsu 9 12.2 10. 4 9.27
Hinoki heart 5 69.0 67.5 60. 1
sap wood eart wood BUAAHOBBHAN, b L
©FY o
& EDL LA ZEKOBEL Tiebhit
o 4 o— X | i@ measuring
g e 1718 average LB L, OMBE—EORE T
= KhhkPs, TORSHAROED S
s RUEMCH 53 E, EROWHEE
)
05 0 is 20 05 i 5 2 RRSCHEAT 05, SHBOBE
LR IR D& X B % Ko B (M - e .
Length of test piece Length of test piece BES < DIRkRN 5 & LI is

Fig. 23 72 =y MOHMHRAOEZ L lw
(P:—P2)/(P2—P?) L DBR
Relation between length in axial direction
and lw (P2—P%)/(P?—P?) on Akamatsu,

RURNE X

heart wood
300 40, "
sap wood i JLH/////

20 e—e R R @measuring
o--a ¥ 19 B average

QwlP3-PO/PI-P])

0 i L y 1.0 L L
5 10 15 20 s 10 15 20
RN R @M HWAKD & (am)
Length of test piece Length of test piece

Fig. 24 AFMHO@MAHMOEZ L lw e (Bl-P2)/
(P2—P) LoBAf%
Relation tetween length in axial direction and
lwe (POZ—PIZ)/(P;Z—PZZ) on Sugi.

B,

¥, MO LS CEEKRRTEM
JADEMECHBKIXEELTHBR
HMANT, BHEOmEROENENNS
{782 TWBEHTIE, FOKEHL
MU TG T 5 o MRS L e
n, JURIN OBER] (P=2a/r P.E
WEE, o:!RERN, v BEEL
B k> TRDBNDEMEEL H
ENZEAPI LS BIE, SIRPERIT
FDOREIPLOTCTOE DMla~BE
THZENTERLS LD, To&xl
ThE D BIITENBEL, B &L,

TDX EELL L, EMAECE

WTHETRAMA T Th, KAFED BAie h WS TiX, 7erishRM DO FH b OBEEIC

BN nTHA S,

KB, RERICHE > RREDOHBKEOREZKTRL LT, KEERHTB E, X LDOMINIZ LA
ERGHHRAT, KABFBIEHEL TOLIX LD THRARESHBTERET LW HENRD bl Lo
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L RMT Sh b,

2.1.4. FEEOBIALEK

£ O DU PO BHRE A Table 6 DOfEH SFHEL THB L Table 7 DLk THB,

— R DFEOM X D BERBUIKRE L, b/ FTRUMERIE Lich - 7205, O MBOBED .M
CHENIEKRERLER R LTS, = Vv ZEECEE Do, ThIEREZEEVWS I h, &
OEBEORE TRV EE L bhd, BERREERE LT LA LHB A RAR RISV,

Table 7. & B ® o # # R K

Penetration factor of a few species.

o |(NER Pemiration factor | CVod Kic & ol L
Species measured _ X10" (K) volume K water
min.~av.~max, % absorption

Sugi (a) sap 30 174. 4~ 850~2043 78.2 1 1

1 (a) heart 15 5.55~7.21~9.59 78.0 7 3

n (b) sap 20 154~ 370~795 76.3 2 3

" (b) heart 4 1.13~2.54~4.75 78.8 9 8
Akamatsu sap 24 16.26~33.9~54.9 68.2 5 2

" heart 16 1.95~4, 16~6. 34 69. 4 8 9
Karamatsu  sap 20 7.70~72,1~137 73.4 4 7

" heart 20 0. 164 63.8 10 10
Ezomatsu 36 5.57~26.7~333 74. 1 6
Hinoki heart 20 113~ 168~231 71.2 3

E. 30 SHECARRE» SEZRREIBRK LRI X AR
Note. The grade is based on weight of water absorbed from cross section after thirty
minutes.

BEBBOKE WSO OB E, HUMBO—HORKAE bBKE®T, 30 SHOKKE
Db DI oG IR B L TH D &, 2, 3 DRELA T D EN BB, FOMO S Ditkh—F
LT3, o

AERTRDICWERBUL, 4 F TRBND, H5VEERICH bR TR O @#E O R/ i
F—H LB X DR TR D, EOMRHES J. E. STONES AUEH0 kTR A AM O Bl R
LEFRMOERRL T 5,

FRARERTIE, EROBERC L 1 EERELRkDIH, WEDOBATLAMED L DDOEME LD
HED OMIALOREY BL Ui b, KB THRETOREMRBIALETHS L WbhTW30
fw,IaLfﬁw@ﬁktﬁ&5*ﬂ®%%ﬂﬂ®%%mkﬂ%f?60
EMLBEICET, ARM O TRTOAMTEHERT, ZOIrOMRHS, Fhrtldie, T
MESZRLISWHE D, DHBNOBKORENIETAOZRTH S, LhBic Table TRT L5k,
O DO BEAEUL A F TRAM D 1/120~1/150, 7 5= Y TIXAM DI 1/8, H F= v T kA Ll
Pig, ThHBOFERD B, AN OOHIARAED bbhT AR - 125 Th, b ieh ST
DHEEECET S LXRETH Y, TORFOBIKERIFFCISE L LOHEIRS,

2.2. WHAM - BRA RO R W
—HCAM O BB L LB AL, AHORFULE L, R0 3HAREILT, ¥F%0
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BORODEEN Y LB LERD D, Fhdiicdic, 2.1. DR LAFHRETVTHhE 3HALRHITT
WELT 3, ThLOBECT L, BHMCHET 2 A EEEI IEF/NEL b 2 LA HA
ZIRTB,

B ALEE & XM AL B T, BT RO RV RS BRI, TOMEORDEIT IS
A ROBEN,AXERENTHA 5, 2. 1L OERTEWUDAIcb s ), HEREIL AL, FORE
LRV E e b, BETHE il ERTAOBEMRIC X > T RKMROEIN XI5 X5 ik
Bo & CIRVGIAM O R RIBS BT 10O BEHRDOHRIC L > TARKMNHDOEINIXE ST 5 D
DEEZBIhD,

DX IEHD DHARMEE - T, EMAH LT SHETT, K HAOBEEE M5 = L3S
CEERC EThB, Labic, bARCsTRERBCNT S h bOERERINE &AL BRI
TU7Ebs,

FERCTIEM NI L OBIEARDD 2 LA ER L LDOT, MAROHBELALL > CHETO®
AR LI, LK, BEEYMERORENREE /o, WHNOHET M HETRMETE
WOT, BEAEERDSZ ERTEY, WieHEC X » THRN L ELRRD I,

2.2.1. EREE L ERKK

A nre teg‘&%;st " EEpEE Fig. 25 ©RT X5
P =
ARE C%(fr:‘gée 7/93'57\§ iz, BREEL 77 AEORIARN,
J Ras AT ED Z AREH 7 ABEDH
| ZEWTCBMAE, TAREEL
\ / ‘g Tﬁ’axﬁoﬁﬁ’ﬂjb 7](@&7/)‘
2::::§T Rk
S =n) — 5 LEE LT, 7 ABOBON
@ggmi BEER YV TREEIR T2,
surface

RKEpfki Fig. 25 wRpT X5l

= T EER
b v%&t#\g\lsn ToK bh, FEROHFIIT T
n
i ARETEE AV, REfoaKER
- FTRTKERED b D E R LI,
. KERV A9
manomter manometer 7 5 AEDRHPID b HRAKD
Fig. 25 JUtis SONCHERT MO BEME Y REBT 5 B % COBERETA 20mm &L
HE LR R
Equipment and test piece for measuring penetration 7o
in radial and tangential direction of wood. ERFE L LT, HEHAY ST

H 5RO RBELT, KERETH 50mm, HFKET 710mm ¥ TET X, £EOITREXOEN%
BETH I LI

BHEHY S CREREIET S &, KEB< /7 A — 2 hDBEGIIARM FICELD Z ATEH 7 A8 H LARMER
T LR -T, FOBKES, GHHEh, BEORBE LV LEVREELR>T, RREELDEHKR
<) A= BEHbbhB IO D, bL, AHOBKEL LOBBEIR I DE, FRLKHF7/ 4~
FEECEDND bbh, BEIAESRE, EUENELY»S bbhitns b, —ERRREERO KR~
) A= 2R BENENEDAMOBEKES bH 7 AEDH A KT B HEMNE L EEEY RS,
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2.2.2. ERERCHTIER 700 .
T : sH&Am tangential
# T A I DHERE Zohck 710 600} R: M&IAMm radial Amatsy sapwood
_ . TAVYAT
mm iZfR-TEL &, RBAEPICED ¥ 57 500~ Buna_sapwood
3% 200 FrafrT
hie# 5 AEhoGEL Fig. 26 et SKEY TARYIDAT T
i 300 X*‘?DJT T
L5 RENBeR T, o Sugi sap
- = P
THhBDEREYEZD L, WTFThoBed 100 __ATIAFR
HEGUR 30 4% TIRARBNC, </ A—% 0 : ? —AFRATR
30 60 90
FOHKIEDL EL LB, o JitEEe ® A OB R (mn
Vacuum  per-iod

BEFECL > TERXH BN, BLEAE—
EDfExRR->TH D, P&z 90 5L
FERLTHIZ LALLM, Lk
¥ RERBRBIC ST A EKOARLHADS

Fig. 26 BETBWT, B ETERGAO
Z LOBE LHFINLCBEDOARMAD
EH%

Pressure change in wood under vacuum
(710 mm) when air penetration can not

be permited except in radial or tangential
direction.

WIS I D DFESIERTFEL TV 3,

—RICEME DA D POISEUILLE DR, SHAPHEDFE D DARCY DREA LD L, K[EOEH
DHBEIC, ARLHNOBWLEEHIENENFEL TS50 E D, K[UFL ZOEFEZ Hhb3TThH
%, Ehisbi¥, RERCETH, PFQBHHEO L& X D EHROENZINHOBEL & bBd LTS
ZhED, MHOBWIECENENFELTCCEDTHE0 b, BRAKMAPON 7 2AEnB< /) 2 — 4
EFTOHVRECHFEL TV B ERIAM OBIREC D » THREB LA s b th s, Lad
i, BE, OO, BEHFROBLIVEL 2T, ¥/ 4 —2hOPEKRER TR TRE LS 1{HT, FEA
EREEL< I8 ), HErBEIHHA TRV L5 I PFERBIC > TLE S, ZOFERBIELL
Db, HHHEICOVT MBS L O ST MR LA EBLN e h o, T DX 5 IeBRILS LERS
BIRERY e &, ORI CBIT3RAIEFETD Z Lt s,

COFEERFNT B bz, AMAROZELEOBEICHTH - T 5 JIFTEG O MmO FE % X
S TEMT B EE2 I DR 2TV, Tibb, AMPOEATRLZENEU RIS, %
DENENNEL T B E, FRMAUTLE S &3 ENEC X » CAIELER L% 2 ISR
o T, TOXSRRFEISETCHILLTRAIRLL, Z2ehbbhlkBENAEN LD THS
by, SERIDIERFTHLEN DY, BEREY VTR EELMETH 5,

Tofl, EMAEE EHEI L DI, TORRTHTHEE 1Mo EAYEL L Kot=
7 A= 2 OPFKE R b - THEE, FHACsT 50 mEd L L,

2.2.3. HEBOBIITIE « BT RO BEMED B

2.2.2. KRBT, 2HAOHMMLEEEYER LS, WNEEREY R Table 8. D LkhHTh
2o

ThBDFEREYHRD &, DHRVCTRLFEFCBENEG, WHFRTET A=Y, 7 5= YOaAMIT
FHCBEN L, AFLTFAMIHED L, BERFATIAFE 70U AL bz k
{leoT B, 74 Y LM TIRBPSHFE L DIHEVEL K> T3,

R BORR L ETMOPBARIC BT L HhRHO BN ED HERIICHESD DA T 5 BB & 4
ST IE R E—F L T\ B 101929050
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Table 8. HEKE 710 mmHg Tekbhhi-AMs bk LicB A,
B EAEBELEL o e AP OBERE
Vacuum in wood after half an hour, when air is exhausted from

wood under vacuum of 710 mmHg,

T LR 4 m |wemx| AREOSFEERE e
Direction Species Number min. av. max.
Sugi sap 25 20 ~ 50 ~ 200
" heart 5 2~ 31 ~ 50
hivd 5 Akamatsu  sap 20 445 ~ 560 ~ 643
Radial Karamatsu  sap 20 560 ~ 660 ~ 690
Buna sap 20 16 ~ 60 ~ 124
" heart 6 0~ 3~ 12
Sugi sap 7 80 ~ 283 ~ 408
Tangential Akamatsu  sap 6 294 ~ 430 ~ 624
Buna sap 6 370 ~ 404 ~ 442

Bl LA IR T AL DEERBELEL, 7H7Y, # 737 REHFTAORBEN L\ EvvbhT
WHHM, KERAUL S sEERE LT 5,

EMREEC BT, BUWAMOPRBET, BAROBELE LA LHRFTE VWL EE, £
OARFPBE T Erhic b FCBFTT R DM ROEIATHEh, LEWEHRBABESh T L
R, TEZOERORBETCEDZ ik 7 AENOEND, H5EIORMEGE ~1ETTH
CTRSCRBRELLTW2: 5, ZhbOBRIZEMLECKT 5 RVCARM OB KOEL L HEET S
ZENTED, ‘

BIZERAFHKRM OB, LHERBHRET - % 2 BEAEL 850 b, HE, D 2cm OFS
Th, el Eb ) OFKECET S Z ENTEY, AHORMEBKEZEZ 22 B R
PhBLOLEEINRD,

2.3. BETIC&ETIHAAHAOENEL

2.1, & 2.2, DHEREWTUL, BRAMONRE XAV, BETRB»NISHEOKRMTANOENEL
FRXBEEEARE LD, ChboERITLLCKEREBTHESh, BRELTO L DOHDH 5K
REOL LRBEIR TV B DT, BEKRKEORYPYRITE THEOHBHCIER L AR EE L L 5 ietkil
HELRBERNL DB, FThbOER» LEB LD &b, EBRLCH Lbhbisl0Z e
Bl ARERE oo,

ME R RV B EYHRIE AT RO ENELORECE T 28HE L J. D. MACLEAN® piHET IR I
W, AHIEOWTHIE LSRR B RCRRINTVWBEDLT, TOMITIB LA LRV, ZHIEARMD
BE F R mMEABRRFERERC ST Rbicdhilic b, Zohrd5AMAOENYRET S
T LRHEECRE D THES S, LivL, PBEAEE i EAEEYRET 5, ABEFORMH
DENEALBFCMET 5 2 LBBETH 5,

F0D X5 N BEES CRAERNHE I WD, TOENUBHERDLZHEDDS LicfiitbhT50
<, WEEENEORMHOENELERL TS0, SOEMNLEH 5, MREZHE L THENH
HERICE T, FOEBIABEEROMEN, NBEEGOMPDIDIEILOSD LELS,
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2.3.1. 'ERILE LER in timber n cylinoer
RAT R o
Jidk EN&t &Es E Yl
A ARTHET 5% — Akt maﬂgﬁqﬁﬁ: @ ” @
. i measurin H :
DEHE & LTILEE 500m, trifing oider N eglioe m Fmber

£ X 230cm D EEE L, D
Fig. 27 &R+ & 5 k%

/}\

HIIC & Do B, AMHO & fesT pice
E % QET B b DB ER LN P rnen
. —— - — s B[] RS — \ 3 I
Fig. 28 Wiy & 5 I HiBks k'ngfiﬁ g ;i:l ﬁ:rection Eo:mpﬁte
ERRET, TobuArE Fig, 27 EIAEAIC IS0 B AM A B0 ENNEEE
g Ll KM 2 it 4, 3 Equipm.ent for‘ measuring pressure in timber
in treating cylinder.
KM OESNWEIL & EFHED
Lxghbe, 2WOERHKT iR £ ELLE
4 C ENRIESL gum tube
HARM & FiDOT T, EHW Pgbof iron plate
EALOYILIEO 5 o0 HER | pressre\] | s
DR E IR L, &
DEREBE,rDEETAELEL
T, KMADEN R EESRD ﬁ:ﬁflate
5’{‘0?_%6;‘[‘%%0159(_7‘:0 ‘—-El
ABM & LTIk P L2~ ] TEnmzs
hole for measuring
16 cm, R X550cm @Emﬁ‘:ﬂ SR AT _ fressure
AKEIER Lt B ATKRD 2 fest plece
HAREA, FARRED L Fig. 28 FEfiRc s 2 RBRH ORI 5

Setting method of test piece on iron plates.

R EBo Lol
T, hb¥3FH5 LT, BRI 180cm THELFAMDO L DEAV, BWHr 3E5 L2
AT OYIMEL CFBAYI Y &b, TG KRLBE L1,

R O GIMITE D P ORO S b BB R Tsh - TEE I, Fig. 28 O X5 i e@-T, &
HIBOIITES OME GLAM ORES B 2cm DL) ¥ CEM 2em DILE BT 5,

EEENOHKE L 2R 600mm iffoT, ZDIOMHDOENTELEEEDIT 55 HE R L
STHREL, TOHKMOAM M ST BENEE L, Z0HE, REIRTHAUME. bORE
2.1 & 2.2 OBERVPDIBEALEEBELI BLOLELDI BT, FOLDEIDENTIEFERELT
WD G DRI OB TTE O BE LR OKEL, SEAAOBHEC LELDLEL bhb, L, =
DEZADVE L ET BB, MEShAEREDL L5 L2 0B IOHAMOBLITIC IS 2 b o
ENBELEFRLTN 3,

WHRORIIROE, DEAWELE TORSLL, BX%h 2 5B83—HOKRE. bOZIN
LT, it UodnEE &L, LOMBIZ L,
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2.3.2. ARMOHEHRDREENEb - B ORWHNOENEL
REOBRRM ORI 180cm THHh L, ZTORIHSOENELTWMITHORI T 90cm HH
THEMG LD, WARDORIEEZ Hix, WEILO—FFOHFHML 0em DF T, GOMAIEAR
25 20cm FOPHEL LTEL Lic, DL UMBT, WELIALE 2T, —Homiao
BIOREELDZ LR L > THIEINRERL, TOMBOBMBADOEIDOEMICLB LD EEL I,
ERERVEHTMORI L, UMPHEKENRT L Fig. 29~32 0Lk hTHB, WHHD
REHVRV ETHEKREBIMEL THOARMADOENIERNOENCIESL O ERMEET S, ok xid,
H7EAS 90em OFPA, Fig, 32 WRT X5, WM FEEKEL 180% TH  KERRHEHNDESIT
BLTW, LA, WAREORIA 70 cm HTie s L FE4KE 200% F TH 3 HRHLIA
TEHENDENCEL 8o T 5,
COLSREMAROEMNR /D L, TOMFORMNDEMETEEN S L /ed L5 Z ki,
2.1. T ORAEBWARORIIEKOEREE ¥ IXENARCHELLE TS Lo BHUSARITS LT
H5,

pressure in cylinder pressure in cylinder
600?0___5'_5‘.1#_%/3 e 600~ ——— _;ﬁmﬁ 1&___
3 12500 '3 12 500},
S 4 %1
g_% . 488 400 ,
3 a;/erage moisture content 3 2 g}’egggsv Orgo.sture content
of sapwood £ 3 : . B
£ o WAt FRIBKE 240% p B * A REAE 210%
Le N ; 200 2 i 2 o . 180
2 7 ° ’ 180 am x . 150
? i x ’ 150 Lt o
o 5 1 [l 1 1 1 ] L L 1 1 ]
% i 2 3 % T 2 3
¥ A B R (Hrs) P A B% P (Hrs)
Vacuum period Vacuum period
Fig. 29 AKOmE» & 30 cm D & F 7k E Fig. 30 ARATMA & 50cm O R FAH B
DESIEA DFESIZEAL
Pressure change in Sugi sapwood Pressure change in Sugi sapwood
at 30 cm from cross section. at 50 cm from cross section.
Pressure in cylinder Pressure in cylinder
P Aol S 600 R S
1 500 3 500
el o
9-85 400 . & 8 400
29 average moisture content o0 .
-::-) ﬁ 300 of sapwood £ Zi 300 @/esr;aye moisture content
%{E 200 o ArRIAAKE 240% £ & 200 . xﬁngﬂ@ 2407
mn . 180 mm ° 780
& Hg 100 . . 150 2“&'00 x ' 150
1 J
05 3 O3 3
MO B R (Hrs) W S B R (Hrs)
Vacuum period Vacuum period
Fig. 31 AKAE» & 70 cm D A 0 Fig. 32 AKA@EH 5 90 cm O R X
DEHNEAL DENEL
Pressure change in Sugi sapwood Pressure change in Sugi sapwood

at 70 cm from cross section. at 90 cm from cross section.
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Thotcwie, BAMOERE,PR s &, FMRPOMEOTROENEN NS ILdh b, LDk
2 LHBEKBEFEL TV IE, ThiifLHT R OENENRLt-T, bixRethl v RixZER
OB Tiebhisy, R LARAE? D 90cm DG ODMMOENELTEEKRC LD LEN
HREL IR0 ECHRETELLT, BEE2ERLTLZhI DB LA SHMLEE, & ZEEK
Rz »T, BRKDOBEWEMEOR NS 2oL LT, LOMMOENZEIN N FhE, DARCY DIk
e Lich o T, EROWEEER B LA b, B EORVESOENME TR B2 Eicic s,

Z DEBA > I FHE 2R 180em, KROEA HREFLE Tk 90cm BHZATH 50, ZTOHATL
BEKRIL D LAMBOENOETH, HERENCELLVL2 D, 10m FiEONKMOBAR, £0
AAMOREH OEINIERPFKEL W /s W ENETHS > LHEI I D,

2.3.3.  AAM OBLMEIKRENEb - 1B OARM IO ESIZE(L

FRCHEA L A FARNERERE RIS Sh ok b, TEKRIIFEFCE L, THEEFE
1 230~260%, DHERT 150~180% TH -1,

CORBHEERCKE LT ¥, LEVCCERSET, UDORKOER LOBIE L4 KE
D HOAMOEKRKLAEELT, HHOSKREL & FRAEBREREZT/V, £TH, PREMAE

pressure in cylinder pressure in cylinder
600 WAMAR o 600 - — - LN, S
<. = | *
Sin s00 S 1500 //
EXi EXid
28 400 &5 400}/
[0 [N Y
= B 300) £ ¥ 300} from cross section
o R from cross section o e ROELY 90Cm
SR 200 o KO@LY 90 5 & 200 a s 70
2= a » 70 » — ° " 50 »
2™ 100 o 50 8™ 100 x w0 30
a '1? * " 30 » Ct@
0 1 | I 1 1 | 0 ! ] ! | I 1
0 1 2 3 0 1 2 3
A B M (Hrs) HE AL B M (Hrs)
Vacuum period Vacuum period
Fig. 33 AFTIMPHEKK 240% DB Fig. 34 AFAMFHEKR 200% DB
BEDOENEL &DEHEL
Pressure change in Sugi sapwood with Pressure change in Sugi sapwood with
average moisture content at 2409% average moisture content at 200%
pressure in cylinder pressure in cylinder
600r— m___ﬁiml*‘;_[& ___________ 600~—= “E‘.% Ak _
- 3 53 500
S il 509 S
EZ‘; 40 Kg%%sgosfmdm %gﬂ 400 from cross section
3% : ’L 300 o XO®E£Y 90cm
¢ 30 - 70 - £ e« 70
S °o v X0 o = o+ 50
L g 20 *x . 30 5% 200 . . 30
T @ mm
A 100 8 1 100
] | o~ 1 | ! ) L
— L 1 1 I
05 i T3 05 T 2 3
B AL OBF R (Hrs) E N B (Hrs)
Vacuum period Vacuum period
Fig. 35 AXUMPHEKRE 180% D% Fig. 36 AF¥WHFHEIKK 150% D%
BDOENE BDOENE

Pressure change in Sugi sapwood with

Pressure change in Sugi sapwood with
average moisture content at 1809%.

average moisture content at 1509,
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Gl LTl & DM OaKRBERIE L1,

ESNRRSZAMETH B0 b, AMBOFHERRE D LicIERERESY £ LdpTHhS &, Fig 33~
36 DL hTHD, Fig. 33 OAMFHEKRE 240% TIIARAEL S 90cm DA T, HHBELE 600
mm 3 LT, 400 mm OHKE, AKOHE S 70cm D4 T 500 mm DHKET, FhLlbcitE
B Licv, ARED 5 50cm O TIX 38R, 30cm O #4 Tik 2 RRIKICENOETCE
LCw3%, Fig. 34 25 Fig. 36 ¥ CAMEKKNMETLTCL 5L, WMHARADORIOERS LD, LI
WIERDES L% UL e BEERIIER e B,

TDLoK, AMFHERENET I, AMRBOENBER TS LD, A TEEEKEINE
B Lichis T, ENECEEREDS & b1zl ikb,

AWM EKRBHEL, BHFRORINELIE, AMAOENELNEEDEBEIESD L5 Z Lk
AR BT 2 RHFTROBED, ZOBHAOEKRTIT LA L VD, FEThTrlkdEEL L
ha, b LEEAAOBEY D> T, ZOREBRFIDOENELEXE LT B b, AREET
D BRI, BERRI L—EOENBILE R T b,

2.2. DFTKEMDBATH, AFIAMIBHTAOBELHE D LRV EVIBEREZTW BN
BEKBOBRICE V> L5 BENBL L DDIXBRTHS I,

ZHh DR TIXRESKEN 150% THDHH, [ERBO L OTikEifmt 90cm DFPATL, Fig
36 DEEORE 30cm OFFOEMIEVERE LTV 5, Thstted, SKEMET T, »ic
DEFTAORVEBA T, KHPDENLTERHERNDOENCESL 2 ERH L TH S,

1ot EMABETILRESKENTHD, Lad 10m FEOIKM T, BMHROBEDOKEY S
FABARLEN DAZANTHTITHY, ILRPSHTALERKECHIIELE VifET o Lkt
T, o & x <, RS OAMTFF X ish e hiEHOHKECE L WREBTLUE Tebh T 540
LEEEIND,

2.4. &MABZOLBRBICHTDIAMAOENEE

2.1.~2.3. DL F T, BETEET RN OBEEY, EHEL, EAML ST
2, ThHLOBREZBRET S L, EMLERC X - TRMBBERK 2T 288 0K NI EHE
ftxBiSHEETHZ LM TE S,

EMOEEYERTAHPHISREEKBOLDTH S0 b, LHEHKRO L EIFEEKROBEOES
BTlerTT, ZOBRIXCThOBETS, WThoBRATHLBELE DL, HHESLL EOTHTD
EINE LA LEROHGE L D 2R 0 EWETH A5, ZORBE LIELL DI T3 &, REEH
BLIRWIKD S L TRy Uo, BENEL BIFL? (AR, BEOBERL LD LEVRAR
LG INB LoD, EHREREENARCLEIAT, RN ELS L, HEROFRERE
WEETETH IO D,

—BIE L ED X 5 e ENE LR TRTTH AL, ABELLS LTHEMBORIZ ROBAET, A
¥ FFOLIChEXARENMET LT, SERBCE>THRS « BRO2HAOEE,LSE D L
e Ok, BHAOBHCE HisdhuE, AHROENISRO T hic—BK LR L2, RuH
KO hRBAETRENAESIAREL T, WHROBEBBRThEEHFTE oVvr D, LD ABOET
CRIENTEPBELIRLDO TR WA EE L bhb,
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EEiz, 7 OBEEMABORET S DX, B THHAROTET by 2m HIRTHH, W
RO COWMAHOBEEC X » T, PREHSF TLEFMCHERIND Z L2 FHFTE20 0, it
KLERIEC T2 53D EE2 bhb, XDk, MERDELEEORIFRDOECH s b OBKHIAT
I ERMEE AE L AT ERAROY EAENTTEETH B L\ 5 RS LR TE 5,

LaL, AFOBHTTNBONRLIDDIL 10 m FiEORENS D B, LOMHBOKIS LB
MOBELHIFLT, AREHKTH LIRETHY, ABOEN LATOES ORI h DE
b ooUBE T bl bl w0 T, BHRNBE TORKCIFT RN, FFERNT
bHbLEEII D,

ZHENLTT7Z A=Y, #7<YDX5CREFTEAOBENIEFECRIFId DO, WHORREL Lk
LTaKRMET LT HE, HBORIBR AR ORI LEVGRABOENCIES TS &
Zx bh, BKLERNTEZ5bDEEL LIS,

AF—3IV S e TV e %L —AEk

" i lind
WER D A FEMNOESELOER % _‘ﬁiﬁ%&ime

R Fig. 37 D& X HTHD, KD . ; g !
.

B33 180cm, ENWERIZEORSD 1, !
AT, REhLORSRDHED 1/2 S A o ' !
ORETHB, o i

CoERT I, AF— v s/Hho %;gﬁm E
RHWOENELEEAOEN S vhL &7 5 2 E
BCRTVWAR 2 BT EACAL @mz E
it h, AF—3IvI/EHRELT, BN 500 Epm@mm' .
DENPUE T F i £ bIC FER b FES) 600 Lgnder bocum) __~
RETT B, >STEAEARIC 600 3 ——14
mm OB LT, BKE L U5 &, Treating period
A HOENTENDOESEL Edie b Fig. 3;&2?;@—;;&_ ?;j'g@‘/EE *;J' M* =~ AR
ThT, »3enidigdh, 2 HEEKT Pressure change in green Sugi timber during
4 560mm OHEGEEIC T 5 DHCH S, treating periods of steaming and vacuum process.

DX HERD LY, REBKOBROAMAOENEE, AMOREEARREL LERIETTS
i, LEVLCERRMBREIA TV Z LIXBALLETHS, LL, ZOHETIIKDOERESC X
DLEVEARMED S DREHIN D05, AMHORENZOMS DG CHYT S KOBA T
Tas &, BAEEIEERCETL, KOBEC X 33K fTicbhinlitd, REBOKFOBENDS
iy, FILAHKOFEL TV 2EMEOTROENENNE ko T, EROBENTiebhis
Is%d b, WEIMEDOEINIENHKED 600 mm ELLVLDTH 5B,

FoZrl, EMABEOBETEB R N E THES RS Z EABRETH M, HNElE THRE
ERBEIL, BEHEHTH2EMEPCHET S HERE TEL T2 LR BRr Sk bic, 0
DRI EDOMEDTRDOENEX KE L Ll bisvy, FBOENZEY KE L THIITER S
BRI & > THEKER Y BREBEHEE X Licdhudin bicvs, 20X 5 RAHPSORBE & Bk
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BREGHEERLEEN D L2 5, WThr—RRETEE, FTETHELRET S Lickb,

ARHFOMECHFIEL T3 HEKSKEOBELEETS L5 2 Lk, KTHRLTH TOMEA
DBREPFELTWTD, RV K[EOBERXEET X T THL, EHUBEDOS L, AF— v
TYE e A% — AEREKC I WRMEMEAL, BREBKT 2206, REX Y LEVCCERNES, B
AR HE P DY BRPN TV, T b VBIZZ VA Y — MHTARMEZMET 505, Kiftdh S
KBBRIR TS, ZOHEC s VA Y — P ABRET 5 EESAE L, oS HTCRET
AMOBEXHEEL, MMIIBEIhHEL 85, ZODRMNHEOENIENFSE X v {EL, UR*t
DD BKRDOBAEEL Teo T B, '

Z DD MBRE & ENBEKERC BT 5 KOWA & OREZEINI W biE, KoK Tl &
DERTHHS T THRRROLT, MOBHIKOBWRICE LR, PROKE b R I ChiKT
Bicdiid, ZOWMHSOPIEHNIEL L, LOWGOKFWHET 5 ERECET 5 X 5 2V INBRE T
T EERD L WBKIZTE WS D EHEEI NS,

EMROLBEERCTE T, ThbOHEENEMT LRTWVS,

EIROEN

KIS\ T, EMABEYBNHT 2 ORBEELE bh 2 E@PMNBEL LT, F1ECKVTK
MHOREZL, $2EeR W TAHROENELD 2 SOMBEX @B, FLWE L OMRE 27,
B o Er e EBL MR EFIRT 5 LOED LRV TH S,

(1) AMHOREZECEEIMEARE L AMHOEREDOZC AT 5,

(2) mBEAORER, T OBRETICET 2 XKOWRIRE X DB & XX, KRB DOEE NS,
HEOEEC—HL, WPEZOREC I > TMAIh TV X 5 RER(LE R, MEEEADOREH
F i OBETERTLKOMEBEE L hEWE 23, AMEROREXMNSRAORECELLWT, &
BEZ0 L EOKOBARECER I, AMPEESL b ZOREC L > TSR TWS X5 7l
xR,

(3) EROERKBAAMPORR LEE, LOEFOUIELV—ERLRA—REE TMATICE
T AEREIERED BRI LHIT 5,

(4) ARE? EHAA~OEREGREDFHILTLEERES ETRIE R,

(5) EEMBMEEOARMADHLADEELELE RO TEIL, EROMMARKET, EROERDON
KM D, EEDOMCKTBAMNOBE % I mERBHEHEE TS L2 TES,

(6) HEMTEERIMT H~TREZLEE UL R,

(7)) 7vAy— FECHET S L D IXBUKTIMEL A5 AAKH R ORBEZEEE LR,

(8) AMOESEDZERDOFEEE LT RO RS CHHLT 2,

(9) AMOBMHFRAOENARELORICHKBL TETT 2,

A0 AMIPBETFEH-T, BHFALERFAOBED L] biY, RREHEBHERTL, AF - 7r
DBEAAMHROENIANTHOETC—FK LtV

A1) HHEO LM OETT R BT 5 BETIEF DIl

(12) AF « 7FOTHMOBERFAOEEILT H =Y, HF <Y DLMEHAD EFFHITDini,
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13) BETEEINILEEKEDOAFAKTRBHTAOBE LT L, BHA» LOBEL
RAEHLHFH 1m UERS 85 L, REMEEEL TLARMPNOENZABOENC—FHK L,

(14) AFOIMFHEKEOET L LELR, TLBWMARORINEL LB LLbT, KHHRTHOES
TAROES LERTEL T8 5,

(15) AEMNERONIARPOIKMANMOENEL, KB LEKBIMET T 20 TLEW
AL BEE IR T,

B EOBERIEMLEERC X Y ABEIh TV RN, LSRAFAKOHE, LEMHOBRL LT
TOMPAROBRE &£ 20D OPKIEXIRTHET S 2 L0 TE, FNFC BT 5 LM WEEO NEE O
R, LEEROBNTICIECEDER L5,

FIHR EMLABEZOLBEHCAYTZERNAEORN

AL L R ESKROAM D HTE B REFERL KRG EMD £ T, AN ESCEREI LS
LTH BN, BEOMERPIBLAE CIIE L L GIMREG ~ORREALT > T 505, EEOHE
D EXKELY MERDHABCHETIRBE CTHBRIRIEXEELL TS,

COBERERTH D OABEROMLET L) LD E IHOBREYS L LT, FIF/cR\\T
AR B BT ILAM D&M EBIKE & DHVREDERIM R RS, EEOSRMICHT B EEfE R
DR Y, BN OERNHEMBEOREL BN & L,

AMAERIVCThOFETS, AEmEL, BEBKTS &V FEEIRACTHH, b, L7
MO W TSRS S, 2D L5 IR b, LEEMOMYUOFRE LT, EMABED S bl
LEL 2 bfifsbh, ¥RBEELEAhbh w7t vEYAY, RBME LTS EbrEcEs
WTHEMEEREORR L e BAEENENR O REVAFARE VT, TOBKITEYBL L TR %
o1,

FEHC L o> TRDBRHERIL, AFAKRKO 7V VECIZUBEERTHDY, Forblixiixh
k&mﬁ,mﬂﬁm:ﬂTbﬁiﬁ&Eumoﬁﬁ.@oﬁﬁo%%a%+ﬁmmmfgag@&%ig
ns,

Tods, M AEEO BT 2RETKECE TR S ERINTE D, brERS T
2, 3OBEDH B, WThIBEOLH LHKELOHWEOEAKC OV TORIBRTHTH S,
DX 5 BRBERCE T, KRFOBRE—BO 7 EM LEERIC I 5 WEBEHR OF AR T Db 0%k
BHERE L TRESLDEFELS,

F1E ABFHCATIHMED

AR BT 5 WEAG TEER S ORBIKE L MBARETH S, ChbD 2 004K B IHD
ERTLHHELIRISKR, HERBEE DD D, TAZTRBIL L TRETSZ LI TERL, LB
LS BETRERIN TS J.D. MAcLEAM, J. 0. BLEW™, fRIRSF—97, JETEBE™, |LLRKE™ &
7 EOEBRERCH VT, ABRBORE 2T T 525, PEKE LIMBAEE & DB\ 72O E BN
L3 Bt SERBREEN T HORTWie W T, RSBV TONBEEROZNE LD BLRTVS
2 b, HHICABRERED I DDOERER, Th LORERY IXRRCHEE 228,
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ThRZCRETIE, HRELMARE LOD W HEREE S D LV ELHr b LT, E
BRoEtESh, ThOOEBORMACNTHBIKEL D, WBEFHREDDOEEERDI,

1.1. SBREBERRFE

BUFC BT 2HERATNTCRACEB LR CHEEAC Tt kedd, TOEDIZUHIKE LD THY

LTH<,
1.1.1. EBrEEE
e FEERC A LS B i nERD % s
q = DIDOLDLIBEA LR LLOTH
ruepmg tank i %, Fig. 38 wEBEOMM LRI, £
7 e S BOMREo¥D LR Y THD,
RG] LT ol e T
o s A EE 50cm, &I 600cm,
woter EHOTEHE 1.8cm DEE 1 7
t T2 = etk )
PR EE ;%; adum 13451 2 BUTIR V> T, RAERIE
Laranar b anamaeslons f
[V~ creosote oil . 7L% -+l ”/L', T = 3.5 m? ——E«ﬁbo

ORI

Treating cylinder [l condensed

water Zp7ess 1 IR 80cm, £ X 200cm,

Fig. 38 7/ b VIEMEO R ORE L toRENES — HPI0 THICE 2.50m OMRA-A 7
Equipment for Boulton process and the measuring 227 3 BHCIt\ 5 T C, ERERNL

points of temperature.
2.1m? TH 5,

a2 vF vy L EE 20cm, & 120cm, PERICE 2cm DR 7 33 RAUTV - TWT, BEERNT
1.8m? T, THASRTH S,

EEE LREEIE 7.56cm D4 7T, RO X5 EREOEHMS: bREEDOBMUE O hRMicofx
NoTWwb, BEEN DA VT V/H—HLBRYTETORMD A 12T XTE 5cm DHOF A,
HZEHR V75 BNI0E— 2 TH»Eh, HE&EIX 7000 [/min TH3,

REMNERL Fig. 38 © Ti~Te $TO 6/ T, ZOBHASLBENC L 5BRERELILIAT, H
G RFEI 2D, Thboo 6 ROBRBEUERIIOEDLE Y THS,
T, | BEEENOZ VAV — FHORE
Te © EEEHORKRE
Ts | LEHEAD 7 vA Y —  HORE
T, | REEHORSKIRE
Ts | REE» GHZBRKORE
Te @ BAMERORE
1L.1.2. ERFE

ERENC 1RO AME AN, REETH OH LHFIEDRE L H# 10°C @Dz L Tk ey
vy — PR EEREACHE T, FOEEONESI VP LEETLET, ZOK, $4 7 vty —+©
HMOBRENFIEORE X VETT2HALH 52, Atk 10 FURNCIFFEORE $ THEEI ¥,
HAMIE Fig. 38 DX 3 EERENTENLATHEN D, —Hikz vi Y — MhdFion b, o
MSErvAy —MHI D5 XT3,

Ell-

aul

aul
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PEENLEDERDOK 1/3 ¥ T GEUECERL TV B 1 7L OT) 27 vA Y — rHTHRET,

DX 5 IRBTHERBBL, MEOHIEE TTAPHCER LD D, KM bRE LRI
HEEEOT HRE 7.5cm DA FTH~TLREFTIIVY, IHRLZINBESem D TR EL>T
2 VFVHREL, I TEEIhTEEPES, ZRPCLESLRI BRI L b HSh
T, AAYY VETHEKRESBEL THKEXNET 5,

EEREHND 7 VA Y — b OREIEHSECK LT 70~110°C ¥ TELEI®H, REEHDO 7 v
+ v — b oOEERohi 110°C E—ERE-T, AMD OERL TERKILEGRTERS DL
£, BEL I VFVHFREYDI UL LI LA,

KEOEBYREEY EB-> T2 VFVYHEEDL LI LIcDR, FEEAD 7 LAY — b ilidWilir-
1B AE, REFEOEMTLOWEEL, 2 VT Y~ HMAZREWIDTH S,

FAMITAEN LBKIRBETRERN D bh, ZTOEEYRD, T@TRT4 &R, BHAG
FCHENT S 2 ADAE 8 A bRESMIC X YAM AR L bh, WER] L ABRODH & O OEKEY
B Lo

1.2, BEREE - INEREE L BAKBROBR

FECHER LIoAMIE R AR 11~13cm, £ 550cm O AFIKT, RPABMTAMCART, AHH
DOEKENHAMB L, 1XKOIAMOEBAIC BT BEKROL bE D7 8, LHHTEKTHL
REBO L OT, ABEEIT 900~1200kg/m® OEWHEDOLDOTH B, FTORDYEBAFINIEM N
i, 2D EEKREDL DT, UHEKERL 200~250% Db OHKREHTTH %,

FEAHEIL 2 TR X AEBEY AV, BF & LCHGE L mBRE T b bEgEERD 7 vty
— FHOERE L L, MEDOEKET KT D ABRHC X - TRD bhic—BRHED 2 v vyt X i
FRRORILBKEC L > THERTFONM ML RoTco Th X, AMHX hBKkShiKks, &
FORETCERHLTVWAREIE TR T LD D, EORM L OB KE LIT—K LAWY, Thizd K
X RERILTHA D,

1.2.1. 6Bl OBKEC & 2R & MBRE OS5 BT ORER

BEQEE & LTt 400, 500, 600 mm o 37K¥E L L, MEEED 3KEEX A2, FHIECHT DK
OWEEEECLT, FOREXD 10°C B, 20°C B0, 30°C b Dd 3KEE L,

Fh LOUEEY L EHGECET 5KOBRAXRT L Table 9 DLk THS,

Table 9. FHRE I 5 MBRE & KOS

Heating temperature and boiling point of water under each vacuum,

ﬁ%acﬁu‘umg (mm) 400 500 600
J6% B| B, B;

[
+ 10°C A, 90°C 82°C 72°C
+ 20 A, 100 92 82
+ 30 As 110 102 92

KOPA b, p. of water 80 72 62

* A0 =IKOWp R & MENEEE L DIREZE

Difference between boiling point of water and heating temperature,
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CHODONBEHIC L > THE2ETOAFHAN LB S h, 6 BHBRCKST 5HKED G S0HEE
Bl FEHLTaRT & Table 10 D&k H ThbH,

Table 10. HUEELHT KT 5 6 O BIKE (I/m®)

Total water collected after six hours under each treating condition.

ﬁ%aﬁ‘u mﬁ (mm) 400 500 600
A” B| Bz Bs
+ 10°C A, 34 I/m? 49 I/m? 43 I/m?
+ 20 A, 98 139 141
+ 30 A, 167 158 181

ChBHOBERYAVT, AHKERE, SNARERC, FXKECEL TAEERSERRD RS,
TEAPIRC L - THRES L, Table 10 OEEROS I HFL Table 11 O Lk h THD, ZhboOH
Rk s e, BARBCOWT, ADRTFTHRbLMEARER0.1% UTORRBIZ BV THEENAD L
hicds, BORTFThbbHKER VLTI, BEALEEENAD bhich ol

Table 11. Table 10 D#EROHEHAHIE
Analysis of variance for Table 10
S.S. n M. S, F P
A 24921 2 12461 62.8 P < 0.001 -
B 770 2 385 1.95 P > 0.05
e 791 4 198
T 26482 8

FoZ i, DX MABLEHEDZDHH TIBKECH L THEEORE WL DIXMBMEE TH- T,
HRERREALHEEEY DIz,

1.2.2.

20\ O PIKEI X 2 PEKE & INARE O N BAHTORER

L2 1. OBREERATHLDE, THELEKRRZEALAUTHSH, EMORLBEAFAKEYH
W, BiKEEE RS LCBETOR L ) RERNR L OhED, L9 EA—0OHEC L > THiF LI,

ST PEGEE 400, 500, 600 mm O 3K¥EE Lich, MBRER 1.2.1 OFERTRKOBELY
10°C BWRE CRIFFBAEN PN DOT, ZOKBIIEKLT2/KEL L, FAEEHT L 20
BB OB KELX T T & Table 12 D&k HTHB,

Table 12. FAEEHCIIT 5 20 RO BikE (//m®
Total water collected after twenty hours under each treating condition.
N B & B (mm) 400 500 600
Vacuum
40 — B, B. Bs
+ 20°C A, 224 I/m? 237 I/m3 218 I/m?3
+ 30 A, 292 272 277
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ChHOFEREMAT, FHKEREAMAREMC, BUKECBLTERNRD ALY, SBROH
BT X » TRE L,

ZTOREAHIFRERT L Table 13 &k HTHD, TOERCLDE 1.2.1. OEREFALL K,
MEREDOHFZoOLTIL S BUTORBRBC IS W THEENRD Shed, HRECEL TR A
BENTD DR Ieh o1,

Table 13. Table 12 DEROSEHWE

Analysis of variance for Table 12.

S.S. n M.S. F P
A 4375 1 4375 30.1 P < 0.05
B 115 2 58 0.4
(] 290 2 145
T ! 4780 5 }

Fo&x <, BKR AR LTLBIKRMIEVCEE L RRTR L ZBKBCHT2EBRRA LTS
D, EREMIFRL->TIFUERNRZONB L5 & LRSIz, Bk 6 RO A 20 Bl
DBECHANT, MBERET X 2 BKEROZIFECH bbhis,

HKECENRD DR ofcZ N, KBNS DD, ThHLOEROZD LIXERTE ', B
SENR BAEURFIED S 020D, FRELS Lo TIVIRTTHDA, KOBWEMNMEL %
505, MEREOMBREE LR D EL fso T 5, MEAREIMEF HIIAM POKS OBBEERET
T b, MESHRL THRE Eho THBIKBCIFAELENRBDLRILVEWVWIZLEbHD S D
ZETHD,

1.2.3.  HIMARE & BKEE

BHMERE X KOW R & DBIEI SV CHET 5 &, HKERCIBKRECY LTHERENTZD bR
TRNEWS T ENUL Lo 7eD T, BEONBELHEDOERYKDOHA L » 10°C, 20°C, 30°C EH\»
O 3RO MARECHIT, B UREZ
DEPIERC BT 2R EPHLT, BkE
ORI RY % L5 L Fig. 39 Dk kb
Thb,

ChbOBRIZE S L, BKEERRTDO
1 B CIREEZE 30°C o AR EE Tl 60~85
I/m3-h, g 771/m3-h, EEEE 20°C O
BURREETIL 30~50//m-h, 5 431/md-h

Rate of water collected
Volume of water collected

. 04 6 12 16 20
Lig =T %%, MEE 10°C O IERE T R ok B& PR (Hrs)

Treati iod
X 0~21/m*h T, ¥ 0.8//m%h TH- . e
N Fig. 39 7+ VBB X % ISR &
TIFED a0, B A8
2 EOMMREDSE, HO L 51 68 ’ Heating temperature and rate or volume

of water collected during treating periods

HECi, BKEEISBTETL, 207 of Boulton process.
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BHFC@RLL0 AL TERT LT, 20 HHETREZ 30°C 0L 0 TH 7//md-h, 20°C 0} DTH
41/mdh WigoTW5b, 7272, BEZ 10°C 00l ii2& LBk, 6 CHAEEND %20
CHEIML, £DHEFLPERNET LT, 20 K% # 31/m3-h cits,

DX 5 3BEOMBBEEC KT 5 6 FiflE CORKEEXREEZY. 10°CEHE 52 ek - THHE
CENKEL DD, ThUBRI3ENECERLLT, BEDOENPR LY, hMROARLLTET,
AT L5 lBDiifi T 5B T LT,

CHROOBIKEEDOE A WEINTWEAMORE,» bEBLTEDL EOED LI ) Th b,

MEREL B\ BRI, AELBA IR D & HBNENHC AMORBORES, HKELEL
D, XD LEOROWBABECAMERBIEZLT, [WMCEICHERIBEWLTEK LY, SBOMK
Ko ER i cbh %, Lal, ZOBHOBKIERTS LEKEREEETT 505, LV
EREBEIDY, PUKEELBERHEOS W LECBHCETT 2, XOERBESOEKRIMETTH
ETarE, 2OoRTRARNC LRI PBE LECRBCEDLD, NAMHOARMORE Lize B
SRRV TR Tbh 2 X5/ d, WhWwa ATERIC KT 5 BREGCELORBIEL -
T340 EEL bR D, Th@ TR ARICET 5K OBENISBOEHER & HEOE-HEKEE &
DENECLHEMEREIC I VRBIKGABEIL, T THET DL, AMAOKSEA XS
FKEBBO™EC L » THAK Tlebhb X 5kissd, 20k 5 oRBIETS &FKEEIARMHEO
ENEGEE, KIOEBBEHEECKE IR X5 Ckd0 b, #HILLEVL/PEL LD, iz
LAYBERECETLTWL,

hieR U OMBREN BV &, AEEBR, RHORBMIENORIECEL TN TY, OB
DRE AR EL, ErOBAOKNHBERIL LD TS, BERIDEVID, 2 VFVyrETS
MBEHELTLE ST, i RBICELILV, L L, LEWEAM S SER L MEBIh T CRE
OREBELSHLIBEID, BPTEFELAVT2 VFVHLETL IO CkD, FODMBTREL b
6B E CLRVIEBIKEEY EAT S, L L, T0OhLIXMBOMBAREDOHE LA UL R OREN
ERLTET, BRERORBCELE, D, FLBEKEEXTERLCEB L 5LED, 21, 22T
V5 BUKE, BUKEEE 2 v 7 v TR U TEM S 2 bhichal EOKORY BT 52 b EEO &
5 REME I EBDTH-T, AMEFOBKIN T E B E B, MAEREOEVWLELRALL
SicfERERT b0 LEEIR D,

T BORKEEDORE:R LAHT, BKEHEL 4~6 KM E TR ERBOKEBIKT 25, Licvnnd, £
BAKBOSZVCRE S PEL, TOUBEHIERNTHL, EI0YRET D, MARELE S
<, 2RXKENSL D0, AN 20 REROBIKEDK 2/3 DROBIKETERS 0 LTH 5B,

Eho, ME6RHLBICINT, BUKEEIAMFO GHKIORIC KALTETLTPL LIS TH
%, ZOBRIEOWTTISE OETRET 5,

1.3, ABREEHOBEZEEL

ﬁﬁmﬁ%qu.%a)TstmﬁfbéoM%ﬁﬁku&¥ﬁ¢®ﬂV1y~bM®ﬁE®:k
Tharirb T NEORECHYT D, HRMORELI Fig. 40 xR,

ZHRECR T, MARE LEBERBOREYZ 5 &, MAMRE T, 120 & ¥OPRIUECRT 5K
DFHL D 10°C BB, EEREHOEGRE Te W ThbB LA LL0LEOKOWBRCEL
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WREHTRLT S, LiL
MERESEL e &, BiK
REOMPIc T, T, D
BELZDLEDOKOWA X
D2 Te hE A, BERORE
LB LEVRIETLTE
T, 4~ 6tz L
ZOKDOBAEL D 2~5°C
WREE RS T, Thh bix
BEAEBEMLEL LB, K
HINEEED 10°CEL ke
&, T, oREIX 1~2°C &
{1s%,
mamrhD 7 vy — i
DRE Ts #ohic 110°C &
—EIRfRo T\ B &, R%E
POEREE T, (ZEEEN
DEIBE T: wh i b XL
s, REHHOs VA
V= MR > T E R T
ZORERX Ts & T, OFE
EX v D ULEVEEYTT,
REGEN LM TS T2 B
BLTWHEKERE Ts i1 T,
DREIIZ & A EB#FRT
T: DBEKEBH, X LA &
hTwasy, L T, opg
bRF 5006, T, OREL
h 1~4°C BLREX o,
FE, MBRELSZD L ED
KOFRL D 10°C LaEL
e & &3 Ts o Fig,
40 RT X 5 ICEEDIIT L

IlOr-"'——Ti—-——r ——————————————————— r ----------
| T L N _
"g = 90 3 - L g
48 \‘\ Ta | |
iimw\%B__E\
£ B Rty g k= U etouhns R
== VAC. 600mm | VAC. 600 mm VAC. 600mm  |f-pro—zss ===
00F T, o2 [ Ti. 92¢¢ [T s2% [ pC-e09mm
LR 40T 48. 30°C a8 207C 40. 10%
p 0 10 0
° 0 3 10 20 9 10 20
*’K 8% OT (Hrs.)
oati ri
T YU & B, Treating _period _________ T
100 T L 4
?
S i 90 = - g
+ \ Ta
< N
gRBOPN_ Tk 3 A
5 ¢ 7ok T2 =TT S ERNGIANG
= ol VAC. 500mm | VAC. 500mm [VAC. 500mm |
Ok 1. to2c [ Th. 92°¢c [ T. 82<
240. R0 T 46. R0 °c a8, 10 ¢
50 10 20
0 i0 Py o 9
oK 8% R (Hrs)
M0meo o T3 Treating period ____________
T
5 100 . .
. [\
2 Fool_ T e s
S S B
g Bgyg THTTTTTRTTooo-o b e
E = PN -
}2 < 70+ - —’/,,’/ N/
VAC. 400mm VAC. 400 mm |/
60F Ti. 110%c | Ti . 100c |FVAC. 400mm
49. 30T a0. 20°c a8’ 10
5 1
0 70 20 10 20
0 10 20
A K B% PR (Hrs)
Treating period

Fig. 40 74+ VAR FOEBEBORELL
Temperature change in various parts of equipment
during treating periods of Boulton process.

Tyt

T,
Ts
T,

Ts

46 :

EEEHND 7 vt Y — bHOBRE

Temperature of creosote oil in treating cylinder.

C ERENOEKEE

Temperature of vapor in treating cylinder.

REENDO 7 VA Y — FHOBRE

Temperature of creosote oil in Rueping tank.

P REEHOERKRE

Temperature of vapor in Rueping tank.

CREENL 2 VT VY E COBRNORGEE

Temperature of vapor in pipes from Rueping tank
to condenser.

INEREE L KDOBE A L DE

Difference between heating temperature and boiling
point of water under the vacuum.

WHORH Y, MOMMEREDHED L 5 IC—EDERE SR L,
RIciR S led o ep’, BEROBRE To 12, £0 & X OEE LAHKOWEE & O TIGHEC T EY T

3

B0 L5 BBHAH2RMOBEILE Lhic, ThERBEOD 5 BREELLRTH, AN HO
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KEKORE, BEIRBAEAHEET S oiit, ERENORGEE T, LREEX T A FThr L
BHAEKHEE Ts OREE(H RS BELBERELEH LTS,

Tiebb, MAREN ZDOLEDOKOWAL D 20°C U EEWEE, HIRENTIEOHECESS &, K
MORBICHBKPBWCHEL, TOLDEEEND 7 vy — ik F L€, T, ofE
MET7 vAY — MARERT S X550 b, MATNCE T OREN LV EVWEERKES, L
m L, BEEREREAAM S bOKELDRE LWKEH LOKR LB FEREBCEL, BI7Hb7<
B L, DVEHH—EBOREXRIET S L5CkD, ZDX 5 RIS LARMP X b DKROBIAKIZ
FBRIEACTcbh T 5 2 Ex 7T,

i T, OMERMBRELIFEL LB L, TOLEOKDOWEL VP LEDDRERFHET 5, ZOF
RIEEERND 7 VA Y — P HTBHER DL, 7Vt Y — L ilihOERSOMOKENEET S
DTHDH 5, o1, ZDLEORE T XMAREY 10°C EAXRTH, FhEERELRE LT
<, bth 1~2°C FoTH 5,

e Ts ORERKRE T OBRECKE SR B, HKBELES b 5 EOIEHILEEED HESN S 2
ETETHOCRML 22505, XUDHOLTHBEIIEL, REAOBEBENS ks LAKCRE
BEAL, T: 1A LEDORERRD, LiL, MBEENEL EIEREDCH D I KM 50K
KORERDRLS, Ts O E TERED LA THHICEHELT Ts ORELANZEALRVLDLH
B,

#7c Fig. 40 THAREIME L &1 Ts ORESWE 5 > T2 0%, KIOBBEN S Kok
D, Pis leote b bABH I LTH B,

BEokdic, T, DREEMC X -~ TRMD bOKOEERBY, Ts OREBICE -T2 vy vy
~ORKDBHRE E IXRIDOBBRIBEHEE TS L TE %,

L4. BARIBROARHNBELLOHT

EEENCH 2AMONROBREE L BEHENE TS LA TEREBBNTH S, EHEOBRTH
ETCEIeholeh b, BIRMOKRKETRIT 5ARMNOREEL, BIETCRT 2 AMHNOENELE
EEARORE, BUKTEKTRCEHIE Y L THE L KRMNOIED bR TEPORERELY
HELTHD,

R TRATROAMNOREWEER, AN ZEEE, I 1T &, LEDIKFAARAE? D 1m
D EARM ORI ORED 3EHHIC, REHETHLAMOPOLEME THLEST, oy 7 AREH%Y
ELZATRELZNE L, £D7dTERAER TRBIK TRPOIAN OHLRORE & » £MEL
LoTnB2d L, ARMONBTHL, 0, ThiERBCTRLZ LblniELbhb,

1.2, OEBRC I\ TR e A FAKDBIK 20 BEBEICIIE X h AN & B0 b ORE %
773 & Table 14 LB HTHH, HRHESOREEAROECENISOWRE X H REEF S,  MEARE
T LEEENOEKRE T. oFHECAVREXRL TR Y, RAECE R EKERE T E
ERLTWEHDLH D,

MBI B\ TiE, FIRE 1EOKRL O, AKRMOREIMARE BRI, FHIEOKD
PBERCHLT ARECKE IR TNAIhTWD, ThP 2R LEARMOER TR ZOHKRM O
HMOBMEL 5 ~ 6 W] T, EAMONBHS OREL 3~ 4RHTHAMORBORE L—KT25ThH



DUFERD) 6 LB D fo b D A b BB B 5 HERAVBFE (FRED — 95 —

Table 14. FMMEARE KT 5 20 BEEO AN OFOEE

Temperature at center in timber after twenty hours under each condition.

IAMOBFLERE (CC)
#oR R m?‘fﬁg Ti | EAKSQRE T, Temperature at center in timber
Vacuum eating Vapo.r tempera—
temperature ture in cylinder FOAs 1 m chngrqu'ﬁ *rme 1 m
(mm) (%) () Im from butt 1m from top
_ length
400 110 85 93 93 93
500 100 76 84 85 84
500 92 74 78 80 80
600 100 70 77 83 -
600 82 67 75 76 75
600 72 l 62 68 71 71
A5,

LorL, BERKES BEISEEA T oTW 50 b, AMOERBERS T GKEN FHECETL
T, XDELHYOBRERCIRHEIND L5 lesd, e, BEENCEVTARMONRRML 7 VY —
FMECEL TV AR LERKCEL TV 28BS Lo 2 BERH 5,

HARM OEKICE L T 5 BATREL SHELEA T, LHONEE THich OBE2 T iebh, K
DHELIEEL HLECEHBC S LA T, Pl LHAMHFHMELD & X OHKE R 31T 5KOWAIC
HETHRETHEIRVDVWEXIH IR TWBETHA S,

ZDORRMPD 7 VAV — PHCELTOBRSOAMIE, 7 vt Y — b KM AL bOEZOHE %
ME LTS T fTichbhich b, AHHOKOBAET R L, BEMCEREL L DB
BROBETKE IR TMEAIR T 5 EE L b D, AAHOHEHOhOEMED LM REHEEI
LA LR Iebhis W EEZ bhBD b, TORAIIRIMODHRE T e bRKRE Te L7 vdy —
MR OOMIRE, KiE TOEWRETHE IR T, T & T DOFEEREEE s> TREX (£ T
WBEDTH B,

L2BKAARREL H 1m OBFIESKMOAMZ S BHA, 7 v4y — OIS b s b Ok
SECELT, MELLEDOLEOHRECET 5RO AGEVREYBIHRET 5 THL 05,
OHBEEMUOLHRET tbbZ D LEDOKOBEADORECTEVETIMA IS Z Lt b, hRic
BIAREL Y T: ORERTERRT,
el ThLDBROBEILZOMSELIL ZDEHL D DBHD HGEC L h »is b BEY 53 55
D, ALLS IMBEEHETH-TH, THEKRIED, FBECBIAISEL CTERELRL £ h, N
DHFKEL & < X SR L OHFKECHUT 2 KOBACESL TH A D, ¥ e KR AM BDKsH
WOETHED LAAWEBASLBEL B DHSENEL L HT, Z0kdThiciMT 5 K0omALE
W B D ETEIETREEC T REE® o TV B,

CDLS CAMAOHSE, ZREC X > TREINCHREIEB LTV b, WELHEIR LTH

2Th, DhFE URERLERT 30 E bitvh, —BIERE LTI ERO LB ) OB baRT L
DEEZLI5,
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1.5 HEREE - MBEERTE D H O

RERBCTLAERE L UTHRE L BRE % PO LTREET 8-> T, ABEHREDDO
Bt zic, ChOLOEREZL LT, EHAEER L T VERIREF 5 LEKHRED L0
HEELDTHRDLOEDERDTH S,

HERE L mBREC oW, ARE Y SHSECT 5 KOBE L OREETHLS L L DOENKE
Wigl, A—RECSEOKREARM» OBIKT S ERBH LM LD, FOBACIHKER X > TTK
EREFETE, L, b LINERE ORHEN—FEDOHA, Lzl 90°C &¥5L, HREYR
400, 500, 600 mm &A% % &, KOPR &L DREZITF 10°C, 20°C, 30°C &ix-T, F—MEARE
R DIEHREOE I BKEL S 75 3B L0 TH B,

e, MEABENEWVIEERVGEWSBRY X TV, KOWE &L OREZL 40°C o madRE, #
ZITHESKE 600 mm, IEGEEE 102°C DRz, EEE 30°C DR LREREN LD o1 b b,
ZhPEBVWREZE TAET 5 LELR,

EMRERT ST, NBEEY T O & & OHKE oM W TRETRE T, ThEhm
WETRE TR,

EERLE BT 5 MBEHOREIL, EEERCHTS 7 viry — oM RmMY, TORE
HRELT, KOBFEREOEY 30°C Lhicis k5 kHEKEYRETIZIV, RO, K
WE~OEEYZE T, MBREDHELEWHIFE LY, D, COBACIHRELYEDSLE
ek oT, {BEZE 30°C R HNERNTH S, LEHKEREVBERVELTY, BEF0NL)
CERIEV XX, BREKOBESLE LY, O EUERLAKNE 28 bERELTHERY S
CBATREEEH 20 DERTIVLEL DD, FRERI LS L EFRKOREES 40°CE< 785 &,
700 mm DHEGE CIERSS BB 5, 650 mm LT OHSEMN LV, £FETIE 700mm THE L
DRI,

bAEOTH B TL, EEREHOMBENAEVCLONS VAL, ABEAHIHIRELY DD L
CEoTHRBYEDIDENRD BN, 2 V7 v OEAMER LHEN+TH T &, BREBFITE
HRECET 52, KOERBVE KD LT ERLERBEHICDLZ L TELWT, HKEMETL
TRBBAVD DD, 2 VFVHOBRITHRE LD ThRIThiEi bty TEHT1RHEBRY
DEESI R B RN OBALERD S 100 1/m? DBIKBEXEHETE DL O L,

EEEH L2 VT v E TORKIY, BEREDOEER VT VHRELIHELRERY LB T2 Y
FUHBRELHEEDN S B, BKEENKRE VL7 VY — FHEOHEIZLAIT bhic b b, BT
AVFVHRI VA Y — P HOWMATHERD D, BRECTIREETLEREXT ARDS D LX ORI
e, REEHOMEY BT 258 H 5,

Fo%rl, BIBLHIEAORME ERERNORLDZEMES LT, 2 VFVH~DI vty —
FMOTASBI L TE 578 bif, EHEED LEHE = VT VY ~OEK LA, FOERL ST bhisu
T blf, PEEY LRBHEEY X bSRETH D,

F2E AMEHICRAYIEAET

Kb Gt & Bk E & OBRIcoVTit G, BRAMHALL & W, M. CONNERS™™7 pig#re EEAR Y
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BELTE D, WHF—> 4 MBI ABERLRRL TS, ERTFHOBAM I >WTRR LA LW
DI TR,

KER B CRABEH Y —BC LT, AMEHAEDb > HROBIKEDOEL, ZOHEAY, LMK
CRIDAMOEGKELN R LW LI L, ERFERMREOI-DOERY > 5 LxBIL LI,
FREERE L RRFEE 1.1 LRAUTHH, AEFMAIHSE 600 mm, pIEEE 100°C #EL LT
Hute, BRBMIZAFIAKT, EXiX 550cm O DxFv7I,

2.1. AHOPAEKE

AWM MBEEON R 5 KM X EHC IS KEOFE DAL VO T, KERTIRELLT 700
~1000 kg/m3 DFIABHED A FAKE Ao, LS KROFE I FFFCHET, FUIARET
L EREATIN R B v, BUKEHSR UE LR RE LWL DB DT, Th 2 A OMBEKEKRD
YBrAbdl, & LTIMPESKEIDNOEREOKET L L bETL, LHPFEKER
ThEEREREN LS DODERNC OV TR E LS Z LIt Lz,

HAMOFEIROLR 11~13cm, EX 550cm O dOx ALy, FEEEHOHORERIT B RANSR
AT D F R L 72, '
2.1.1. BEKEERE « KB OWRIRIZEAL

MWIABE R 900 kg/m® L LT LA DOl 900~1000 kg/m? D4 @, 800 kg/m? LATFD b Dik
+20kg/m3 Db DHFH I, F i 900 kg/md D DIREAMICILD TEKEREDIL DT, AHEK
Hix 200~250%, 800 kg/m® & 700 kg/m? D b DIXKAREH D ALK T, 600 kg/m® & 500kg/m® D
DETHhUEDEI O ORS¢ THE L, IHa7KEL 800kg/m? T2 150~180%, 700 kg/m?
T 100~120%, 600 kg/m® TiL 70~90%, 500 kg/m? TiL 40~50% DL DTH 5,

BiKBEOREIXL Udd b 4RHE TR 1HHI L, STl E TR 2RI Lic, Thbix
4 WM L B L, EBRCER L)

) A initial

WERETH - T h, DM EKECE 80~ <300 ) o A0
BHoT, ERERTI VT b RE E 700 {8 « Z%g « /,,75/’;280 *Eg
B o tont, Eh 0T R R % i = 500 S 20 8
Lizb 0% Fig. 41 iR L, 5 m%Kg
BOKEERIL Ubn b LMoL 2D S /*w0§§
75, ATMERE, + b aIE :/f;&@é
KRB X - T eEDND D, AR

HOKRKEWL D, Ludz udFiaKx

ROFWHDOREREEETRLTNS 2k B R (Hrs)
Treating period

2%, BB ES 500 kg/m® AT

L, TOXYRELEREST, ZLHO

Fig. 41 AMOFRBHEE & BiKER

Initial density of timber and rate or volume

1~ 2 BRIIE & A EBOK S h sy, of water collected during treating periods of
Boulton process.
700~900 kg/m?® DOPAARBE T B B & B Vacuum : 600 mm
KES% 6 BERIIC e B % Cie, BIACHEE MmEdEE Heating temperature : 100°C

K A £ Dia. of top:12~13cm,
X U D 1 BB OEED HABCET & & Length : 550 cm.,
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L, BPHAHEEDOH EOEEOEI LM/, SHMUKTIX 0.5~1.04/m3-h Dxx
BRNROLALL S AR TETLTWL,

L2251 600 kg/m® OFIAEEOH AL, BIKEEI L Udh 6 3HHME CLRBTETL, 48
FBTEALHEMLAY LT, Brd > THLL, SHMUKITAUELOBHEDLO LA UL 5 Al
TETLTWL, ¥ 500kg/m® OFHIAHETIREMDO 1 BREITIRBIKED 0T, BIAGKE L 2 B
2B ARHEETLREVREML, L0 JRERNTETLTWL,, kOB ERCEIN B DR
RBCIE S LBKETH DD, LEROL D BELETRTOTH- T, BLAMHD bEKIATW5E
DR, BELSBWAREOAMERAL LS AR ED D EEL bR b,

BEK B DU Tik 700~900 kg/m® DOFHAHED & DX, 20 KB OLBKBEOH 2/3 wHHT 5
BRI LD 56 ~8HHETIRHTLE D, ¥ 20 BSOS MNEREO LB AR LNTLD L,
THBEBEOE D DIF ESBOKMABAREIR T3, 500kg/m3 & 600 kg/m® OEBED b OOBiK
X, BERTRAGECERUALS, BHORBE LA SERNCHEML T 5,

HUED L5 e & MNEREORY O HAHE ORMNELILE 1 B ki) 5 S MBMRENOELLA L
L5, Bk 6HMMELEL LTHBC R - BbARL TR D, %) % ORMRTHIC AR hok
TRECBELT, B tRBERT 0 LEL DAL,

EWRERD DB L1k, WHEKETLbLOHOREEN LIEWVIET T 500 T, g1k
HOBAGEE b IHKI /& 7 b, 500 kg/m® OFAAHBEIC /DL 0LoTLEH>Z L THD, 2D
X5 BE» bE U, MBEEIICHKENRS VWA DI EFET S L0, IMNEBOESKRDOH
ETRicvhEEx bhb,

mEA L PR EBIAT B L, IHREINESKETHIE, TORFOKFNIEBIED & EDHE
DKROBRACEL, DHCHRLTER LY, BREEXSL 245, Lr LANRBOEKRI ETH
EEDOE VBT 2 KROBL Ve 50 bEKEL Vi), BRKEBCL bARE S, & HIIT
Cadd DAMBRBRIFTRBOETHE, 32X 0RME2 bERT 2 KASIIFFE P 7t>T, 500
kg/m? OFPBEHREOLED IS, X ULDOBKEN0 LLDEDTH S,

RAFE 13em, X 550cm, FIWIABE 700 kg/m?, LHERBEKE 100% OAFAKELELI-E
Eic, 6BEME CORKEL D, TOXH MBI VBB KENIBOREIXHEC L VHEELT
ZBLDOEDLEHTH D,

6 B5fal £ TORiKE 10, 000 cc
AR DEE R 23, 700 cm?
HAM DT L E 0.35

b L OKRSAARDES L AED B, —HRBRLIELT, AMEE»D Xem OBEIETOK
2, oM EL2r Bk Ihi LRETHE

23,700% X =ik hiAHBOBEHE
23,700%X X x0.35=KENHIDEGEERE

ZOHHDEKEN 100% THH D, £0 Xem ORI FTRFET HKRFOESI, BEERC
ELV, ZORPEHMBIK S hic & THIZKRRI D 3L,

23,700%0.35x X =10, 000
X =1.2cm
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Fo& <, RE,HH 12mm OB TOKSHZ OB E CEBKIhicZ Leind s, EREH
ROE? GOPKBEIAEEL v S\ EE 2 bh, UMORETL LILEIBKRIRTHB0 5, EECME
B KEEAY X LTV ABIIE btV Einis b,

COL S CHEDERY HY, EFHLEEC ST 5 BKTROTINC S 5 Bk B AHEEOREC
BUBCRT 58 HEKFOROEBENKELZ LD b0 D,

fok ¥, PIAMHE 900 kg/m® OXAN ZEMMRAEE L T 700 kg/m® ¥ TTF b0 L, KR
BEHROIAN CTOMBHEN 700kg/m? O OXUETH L, FEIWHAOBKELFHEIL, &
HBEOFHBRE, TMBRRBEKROZMIMETLTH Y, BREILAMBOGKRRZ LA EH—», il
RBOHNEHDLTH 5,

DX B bbb B X5, AMOUMARET X 5 HAKEBOMEIFFECEETH D, &K
s BIEAM O ERESIC X Blethidle biewa, BHREN DHaKELE KGHABRCHY, L
b, OHMBOERRBH HREE TOXRSERDEBIHCKE  Iawdks 51X Fig. 41 © X 5 iefiikER% 7o
EBTHHY,

2.1.2. RHMOEHKSE & BKRH & OBIR

AMOEERIBEEERECEED 2 Th bbT LABFREC KT 5 BKEEIRHORRE &b,
T UDHEAEIC, ODIRWHPHIETLTWSZ &k, AMPOEGHKRFOENHFEORRL L L ET
LTW»a5 5T, BIKEREEAMPOSHRIELILANBERCHZIDOEEL LIS,

ATERCH VT, AMERA—ZEEE T CEETHE, EREETSKRCLAL, wiRElizkE
BRI 755 & WO REN D 080, EHABHERC T H5RM P2 COBKS—BOHRTHEND, 20
ROEGKEORDL Y BEER AV, BKTROKMICII, BBBECI5BKTHD2 5, Ktk
REBHHETH D ERELT, 2¥ORRALFLTAS,

(D—Dy)=(Da—Dy) ekt
HBHML

D . tEHH%OBREE
k. AMEHRI-TEEZEK

6) KW ¢ CHA LTI akd 5 &, BKGERRAM OB HRFCIHAT RIS 2 b, &
ROBERED—FT Dz Liciey, (16) ROBEEHIENNHEEDO TR BT AU T 5 78
D DB,

(16) ROEDxHtle, HOX Rl L b, Di=350kg/m? & LTAFAKOEEY TS L Fig. 42
DEBHTHS,

FBEHE 700~900 kg/m? DFAIL (D—Do)/(Da—Dy) DEIZEAERUTH Y, 600kg/m? D
BEIDVULKREREL 52, BKEEE OBV ERIBEERSBAIL, RUAREt-T
WhH, il 500kg/m* DBFEITEMRNBRTIIS BHARZATH 5,
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i 1000
e . . 900)
~0of e QE\ 2 8 500
S I amecye —= I
2 04~ 900 =} 5 700
S 800 =
,\; 03 « 700 "é T OOO\
Loz + %00 &ﬁam\
initial L
lcgnsity L L1 L 1 1 1 1 400 1 1 | ) 1 I 1 ! 1 ]
05—~ 2 & 8 2 6 20 3005546 & 10 12 14 16 18 20
B oA BS Mt (Hrs) A AR B3 (Hrs)
Treating period Treating period
Fig. 42 AFAKONER X 2FBBER BT Fig. 43 HER X - TRDIcAFHKD 0L
HRHENEL & A AEEORMNEL

Periodic change on density of Sugi timber
during treating periods of Boulton process.

Periodic change on density of Sugi calcu-
lated with experimental formula during

treating periods.
H & B Vacuum : 600 mm

Bt & B Vaccum : 600 mm
iz iRE Heating temp. : 100°C
K 1 & Dia. of top:12~13cm m#JREE  Heating temp. : 100°C
B X Length:550cm K B & Dia, of top:12~13cm
PIHIAHE Initial density : Dg B X Length : 550 cm.
A EE Oven—dry density ©

Dy=350 kg/m®

Zh HbOFERD DAREORMNEL L HAKRMEOb LIt (16) RABBILT 52 L0 bh L7t
5120

EMABEONR & 7e 5 PHARE L 700~900 kg/m® OFFENRL VL, ZOREADL DI (16) X
DEADESEBRARE Z LS LV L LT, Do OLHIETEERBIKRRE S & o 0B OXKE
REHETHENTES,

Z OBk & EIME L 2 FIFA L THIAREN 500~900 kg/m® O D A FHADBIK TRHOEHE
OELEHER L > TROTEFTH L Fig. 3 DL BHTHB,

ORI L, BR5PERES, LIXUHTH—OFKE X THKT 5L, MRSEE G
Lo ERHMEEL TR Y, MHAHEE CXEERD EBKEN L OH WAL, b DML’ FE
T5L5Thb,

2.2, KHMOTE

A¥togFEOBEYE, BEFEL, KSOBBEE, AMARCHTHARER L0 DELT, &M
WHEBEC B\ TR O HESBUKEERBKC L 2 BREDETCE B L bz, FRKIEERMLBIK
THZERHLLTH B,

AAMTIARBRERS, AN TRFEIEELRSCI-T, AHOTEEDL bb3h5, RINEL
b OITALKM, ML SEARAED LOBKCL D, AMLEDEF KRS OETERE BB DI 2D
2, BEAEETERCH LTHHEE U ERL thud, 208 FKkr0E i, RIOPEIIIETEC
bR s &5 Z ERATHERCESVC TR LAR IR TV S,

¥, FIRMOBRTH, KOHE, OOREREOEEY > T AR IR, KRHEH LG~
KOHBLEND L 5 CEEKEN THIL, 2BOARNL: bZELT N THBE L BELT, 10m
MBOREDOH AR, RIILVOBORZZIOEENREVIDOEEL LI,

TREBRIC SV TRSE 550cm b DL, TOMEFORIDLOT, RAFEN LD 12cm, FHE
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BB EAEFELOHRM LB Lon, BKEE, AREREORENELIRIC I > TEHEVRLDH
BERLTW5%, ZOZ LIIFKERCRS L0 ORXEHERHRIIAVELTY, TOAKMOTHER
ERILBBIMR B DD, REXERTHZ LIXTER,

HAMTIIRRAREEARLIERY, ALKARTLEIVRS ANIEURTARLKEL KD, F
BHOBERIKE 185, AAMPEABHCEGSOT, ROKEORNFHRCELVHBETR IR
<, RAFEORTHIKTE 55, 5205 OHAM CIRLTRARETAREZEND DL, TEE
AR OFHRCEFRETHETRETH 50, ERANRERY DFREOWUEIIDAL S TH 5,

AEBRTE, RIXTRTELL Ler b, ROFORETHHEMINCR I Los s, —&H7k
B RDIZERPII D RIRER LB TRI IR b, BEE2EXLAAMOERE LT, HE
ERBEEOBRARM OMBHAFCAVIROAKMOBERCHYTH0ED X 5 KXY RERTIIHK
MOBRELTHVDZ L L,

A OERE (em) =K Com) + EZED=4 ()
L, AAMOEED 4m YUTOBEIE, KARYFDE EFAMOERETS,

MEEH L LTk PR E 600mm, 0
pnEREE 100°C, LA OBREL

o
[

" 3 2°3 ~ ’é
700~800 kg/m3, RALL 11~13 o4 dia.of to
cm, 14~16cm, 17~19cm O 3% % o3 : ¥ E: * 114111 "C’;Ci“
[=Y
B0 b oR e, goqr o e
ERC X b 2 b B RROBEH T S "
Ol 4 6 B 12 16 20 % 2

BoF(Lr (16) RO EDx fthhc,
O KR A Bt & > TR T

L Fig. 440 L x5 THY, HEK
DERDOAFIIKARDONIH D
MHAREL, ZOZ L, BEHOH
A#D, b LA—BFEED, bFEAKY
FUokiebiE, BRONMSVHD
PR BARMEVET T L 2R
LT3,

Fig. 44 DZEMD (D—Do)|(Da
— Do) {E% fiv~T, 700~800kg/m3
OHEOHMABHED & O % 700
kg/m® BE LT, AEEOKRMHIEK
Fler ZRH\NcRT & Fig. 450
Xo1eies,

L LZh LOAKMEBHE 500
kg/m3 ¥ TRHiK S &5 ET % BRS

B Kk B M (Hrs)
Treating period

Fig. 44 AFHIRKOBERVELBHAONEL L 25K
HORMHIIZEL
Periodic change on density of Sugi timbers with
different diameters during treating periods.
B & E Vacuum :600mm
fn # {8 B Heating temperature : 100°C
AKX D E X Length:550cm
HADERKE Density : 700~800 kg/m?

L
-~ ia.of 10|
5® .d'xau&plhlacm —— 2
2 x
8% | | 1 | 1 | | | | 1 | 1 1 J
2 4 6 © 12 16 20 24 28
MoKk B R (Hrs)
Treating period

Fig. 46 R 5ERDO AFHAKOWMHABKE 700 kg/m?
2 LORHEIZE(L
Periodic change from initial density 700 kg/m?
of Sugi timbers with different diameters during
treating periods.
HE & B Vacuum : 600 mm
m#JEE Heating temperature : 100°C
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BHBE, ROFE 11~13cm T 16 B, KO 14~16cm T 25 BER, KA 17~19cm T
34 31 Bl e, ROBROKE I LA—AEET CHAKTAORETHERE DLW itd 3 EH
PHEETHL5THD, ZOBRCOVLTIIE 4 EFT RS THRET 5,

Fig. 45 OAMEORMAIZE(LA
40- dia..of top

3 i :*?%;j?T LA RO B EE ORI E Ly
S 00 . 719 - ®dTxB L Fig. 46 © X 5 10ic
5 B, TOX5IBIK6ME THE
iﬁw BRAR D BIAGEEE 12 AL 2T L
5 R 2, BRONE b DOHHKAE
B0 AR LT B, 8RR
e e S e M

AR OK B R (Hrs) R TIE->TL BH, KARD/NX

Treating period Wb DR EFDARIRACK D, K

Fig. 46 R 5BERED A FHAKD BKEEORHINEL AROREVLDIIAEL P B

Periodic change on rate of water collected from Sugi e e
timbers with different diameters during treating periods. DISHETEENETL T2, %

# % E Vacuum 600 mm hdttesd, BKEEER 8 BRI TIZE
m#JRE Heating temperature . 100°C
A% 11~13cm O HONHH KE

{, KPE 17~19cm DO ONKEH/NIVDK, 20 BEE L5 L2 HDEAXRL TS,

BEKEBEIARM RO EHKRTBECIHIT S L\ 5 BRD HE X hE, 132 BUKEEMET T2 011 %
NIEFAMFOEFRSBENVEL LoTWBZ Lk B,

Bk TROFEE BT 5 FKEECOWTL, & OREE TORBKIIAMOEREBICH 5 KDHBIAKL
T3 b, HBIEROKREVCHIRS WY, BUARDIC VCBRET S LREONMEVE DDOENK
R/

b LAERORABOGKRARA L L THIE, BUEERSLC ) ORRBIRA LT THS, L1 LEAK
Hleh B THE, RERLFROEUEIERC L > TR, BEROAZVLDIL, NMEWbORE
RCLO/IPIL B2 bERDIVCBE L THKEE X R T &, BROKEVLDOIVPIWEL K
%o

Fo& <, AR CIRER GERREMCHYSTZ) TERCLAL THNT 228, FRIERDVH
FHBITH D, A—RETAEIRLLDIE, BAREOKRE VL DINE W DIERTAREDNE
TreRBEHYET20THS,

2.3. MEBRIEABRICEITIARMOGKELE(L

EMAEBEIEE LTIMRF OEKRy MERY RABCHET 5 REBE THKEZER S e 2 L2BN
THH D, WEBR L BAMOGKREEMB 2 LITNBEYE, FEFBOREDLDCRSEENRE
ETHB,

F1ELE2EOFFRH CAE I N LAKRM ONBRIOEKBLE ABEOGKRLREL, LObL
PEOEE DOV TRE L, TEOHWEDOHBERDI,

A EKRGLER & ABBCAERE CH5 2 SRR L NS WREEZYD & D HBLA, RES
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BEAAEI S 1m OFFELBRIOEI R 3EN LHAEHOMENTS 24T, AHSENTH S,
CHLOBEKCE T, HOPLCAL-TILEBFT TR R E D, TORKL DM EOHEE 0T
L, IME2E55 LTERBERBLEOT, ThZho&kKRERE LI, AFOUMIEL 4~5cm O
LONL G HERE, NBOIEIL 2~2.5cm TH 5,

AERCTREBFATEETH, METRBIT b, ofon b, WBEOKRK T 7 vty — b HORE
2 HOREL 2~5mm Thote, FThPz WEEOUHRBOEKRDL 7 Lty -+ HOBRETI & &
DEELT, MOFHER UL S CEEETUE L, BB 7 vi Y — F HORBER/MTIEE K
ROEHESD S LRl b, ARRBOFHEKRRI OS2y, WEEL v UEWEE
Bmb Ui, ERETA & 54 KBORTERIIRE LEN LoD T, ThHLDHWIED
RN Ligds -z,

2.3.1. RME#HRFCI2WEEKEBLEORMEKE

BE#HLAAM P LRI E, AFOLICROLOLI M TIN R VEH IR T, ZIREFEEIIT
WEKELIEOIMLTLES, 2ODREHOANTE LR DEKRIEDOGKEL DEL BT
HEMED B B,

ZDEXMB DT, ARMD DERRERF LRE L oLBIEXBATH 5em OF@EEEHED, %
OB BRELEAF X L > THELAEKBLYEDOEKREL LT, REHERFCI5ERBLELHEL
TR, 4

HESREAMERE, HE, LHDo3
Wb T, EOGKBLHEL TR
fed, WAL HERITL-OT, 21
HELDHT, WHEDDWIEOHBEBERY
Bt LIz, Z0#ER, MEBEBOH KT
1 U T ORI B\ CHEBRGRRAE
BCThHHI EHNTD LN, FOERER

o3
g -
T

23k
T

@
o
T

.
P

True moisture content
(%) o 3o A b o
(o)}
(=)
1

. m.c. of
o i) #% R B &K% outer layer of sapwood

I
o
T

1}

- ° 1D #% M8 & KE inrer layer .Of sapwood
BB EoEDORD L 51t otes % 20- x4t &K% bheart wood
h O EKRRORIE & BIFERE 7T 0026 40 60 80 100 20 0 160 x
. TRERR L2 KE (%)
L Fig. 4T DL BHTH 5, Moisture content of test piece
R ER L34 as taken by increment borer
] ¥y=1.34% «eu... . _ .
Fig. 47 EOARMEKBEREHERA X v HE L.
¥ I EORMEKRER AP EKRR L ORI
x L REH#ERE X 5 akR Relation between true moisture content in timber

and moisture content measured with test pieces

QR LT, RE#HRF I bk which are taken up from timber by increment
DREKKEEDO KR DIES, £ COF
HL3ELALDREKREBETHHZ LML Lo T,

ERC BT 5 EKRRWER TR TRRERAC L 6B 2 oed b, WEEIEOSKELIZE
AN, WEAMDUEESF UAHBCL > THESh T b, HMMBERCE W TRRERERF X 55
TBETLILON2RWbDEEL BhB,

FThhilesd, DTFOETIIREMARICL HRDAGKER L > THEREL R L,
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2.3.2. LEERT & MEHR DKM SIKRO HIBIBIR
AR AETC X D?FM%&LLE LicBa, MBIRE, BIKRM, RMOERL ENRIL- 158, AKE
DEVBENVRINDZ LD HEXT, NEHOEGKRIFA U TH UBHOGKRITERL X - TEN
HobhdbDEEZ bh3,
% ONBHERO > b, MEREIKOBHAEAL D 30°C LEEWSOT, HEKET 400, 500, 600 mm
o 3T, BKEER 20 BRE, AWM OKRMAFRT 11~13cm, KX 550cm O 3 DD H D LERF (x) &
EE () DEKREO HBEBIRY UM

b ®B, UHHE, LHO3 7L - Ttk

=) A:mﬁﬁizvkitfouter layer of sapwood 3T, ThZhBILCKRE L, o

E ) %ﬁgﬂii**%ﬂ@%ﬁ“”““cmf' R, WEOHERIICThO S A—F
P n R e s A RHEWT, 1%UTFORREKCIT
s Eeﬁt.'ﬁé’ topeatue: (ST s RS AECTS B LA bR,
241007 watre s P @ﬁﬁl,/“ ZOERERELFT & Fig. 48 OEHRD
; / ’::4—"5% 02 R Lowinh, ¥ MEREE A RDOYE X
év sor 'f;ﬂ;// D 20°C BUBATHEBRO X 5 2 ix

/<;S;://’ 5,

00 0 00 % 200 2o x CNDORREARD L, AHERBEK
omon & kR o ROEFAPLDBEAE L, DLTH

Moisture content before treating
Fig. 48 MERNIEAKR L QBB KR L OBRERT

E’ ‘DM@]IE’C‘ﬁbo if:ﬂgﬁﬁ§m$

Bl LA
Regression lines for moisture content in timber
before and after treating.
HE % B Vacuum: 400, 500 and 600 mm
ALBEEEE]  Treating periods ¢ 20 hrs,
K A %2 Dia, of top:11~13cm

RREIIEETLCEKERL S, LB
MO EKREIMEF UL, F Utk TRE
SRTHETEXRRIDL 8D

¥, 200 MEREROBIRER Y

HARTHD &, ANRBEKEOETD
BEIMMEELEVFIH L5EKE
{TeoTHY, AHRBRLD LTEOEINICRY, DHCkDE EHIE ZOEINZ Lo T
B, MEDBIKEN 1.2.3. WRLALLICHIRVRELEND D LEE LN, BiKE L AEMNOS
KRBOET & IIFFHCEE BRI DD LIALITH D, L RAMRBOEKEOET & DHHBIR
RBKE L, DL 5 MERMEDEKRE(LD &b AN UEEC S WTL, A2 ORKIhZEDOK
BAOXAHBACEEINTVBKCLBSDTHHZ Edvhd b, & RIOMERBOEKEELIKE
W2 EhD, 2L TRLELALL KR, BKEDOZVIINRBOEXKEDS L LRCBEAHHZ &
NEMIND,

fEK B & MBEH O EKBOET & Db\ 1A BB R, H 5 & THid, BARHEOLE(LL HiHBIBIR
DHBETTHE, L, ARELBKEME 0DV (16) ROBFHRY H B 7 biY, Fig. 48 OEIFE
ROBERZRTHRE D  BOKKRE Db\ 1Eiedh 2 BEAENEET 53T Th %,

— AT BRI R e, BKEDETLAREL 55D, nOfEINEL s, ERER
20 BRI DO BIKBE O PUZE R VIO T, EREAEINE S Heiwn, IHMERED

B X Length:550cm

BT,
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GREEDZRIDONT, LOELEFRTERERD HRE O 10
Ex7t+ e Fig. 499 OLEB D THB, DL 5 MEREN ﬁ
B n OERKEOREE EbRBRBET LTV, i

BoX TROFTREXBRNIRIC I\ T, nDffé Bk &Rz
FHEBOBIRE e o T, ALK (16) ROBHEDE

)
w

R gon
o METEA KO 20

regression coefficient n
R
8 2
T

o ” S e +30%
{LERAL LK, n&BiKRHEEOBWIEEHH AR BIR o
. s 015 0 P 30
BHEETDHIIDLEEL IS, : MK B R (Hrs)
FroOnDERAAMOEEL bBIRAS D 5 Th B Treating period

: Ul g R . Fig. 49 M X 5 EKBE (LR
7%, PIBERDV DT, BERSBEEIHA L TEh - FEA S D L KRR & o B

foo TeE—RBMER E LT, R—BIKERL SIEAREWED Relation between the regression

coefficients (n) for change of
HAM DO nOEINZVEDSDOI DIIRELLDZ LIWDL moisture content by treating

NTH D, and treating periods.

Fo ¥ x &, WEDE QUEBROESKEEL LR T ERER O BB 0 L mERE, BOKRR, JLKHOE
Bk o TET B,

LLEDMERD SAMRBEKEOREHRLE LIHE, MEABECHEYSEKEY 40% LT EHEEL,
Fig. 48 OMI&L: (BARER KOBHA LD 30°C BVBE), Kb &tk TLENOTH KRB EKEN
140% LTFD b0 b, B Th 20 BHEOBKETE 2, BEOSKRUTIRAEDZ ENEESH
5, bL 140% X b EVWEAEKRR 5, 20 B vELSTIVW ticed, LABROEGKEN
200% itkls HiE, 20 BEIOHK TR E K 60%  LAT biswa b, nfEk BKRROBHR 5§30
REOBKBLETH D Z Lbbd b,

I BOEKEBT LA ERNLERD CARBECSH TIDTHD &, THERBEKRE 140% O b Ok
ARETH 700kg/m® OHORLZVH D, TORKED S OF UIMSRE TAE S hT 20 RREIBIK
FhiBROAKER Fig. 43 2 f) 480kg/m® s> Tk Y, UHRBEKEREY 40% UTRT 31
WABET 500 kg/m® UTicie s ¥ CRELfTIcbidudis bigwZ Latbhh b,

L bhA, MAREIMES Loteh, AAMDOERNKE Lo tBATIIR UEKE, R LUAKEK
RDHDThH, TEDEKRETETEIRIRIZV - X5 EHMEET S Ltk b,

2.3.3. 1EROHAKRMADONER & 5 GKEE(L

2.3. 2. T H W TUIEM LI BT 2 AKM OBUH T RO EXKRE(L L THERRE, THARE, LHEn3
DD IN—TRhT T, 2LBUREDOFDODBEFRERDIOT, 1RKOAKN E LTOHHH A kIT
KBS HOBALLI HD> TR,

Thiiledie, Z DETR 1 ROIAN O LEF] & WBEOBIH T RO GKBLMMNED X 5 BT
DOERF L TR, X, FREIR L CHEBHTRAOGKBAMILES 50T, FAREI LR
RN TEEZL DR DO RMICE > T, BKRMI—EOBA, NEN L QWEBEDOGKESMOLE
{t% Fig. 50 &7,

HZREBMEOIAME, & bCAEFHOEGKEHSMC I TAMKREIRLEL, @i Lins
TETLTED, LHEKER 50~60% DbDHE L, LHABOAKRIRBEKKL LM EKRD
SEHfE R, ERARBOBET L L BRAMEXKRILET LT3, RUMEABICIZV > Thich o



—106 — WERRBHERE $£1875
Da=900 s Da=800Mga) =700 K¥a| Da=600 K LIMER, REOEKREN L,
5 200 2 = 1200 200% LAETE BLROMHETHLEESKR
E DYDY BB, LOAAMOERER
5 - I 1% 1000 ke/ms & FHENB, KIRE
5 #O A FAALAL Fig. 50 D 700~900
< % 100 = 100
é’ 5 kg/m3 DABE BT 5 GEKBHHY T
s jW_l_:_L—L_m TL O8RS,
1 — Zh DOIAKMHER OB, B
0 Lyt et kmmcaBshs L, AENORKE

KA 0 SE Amon 8O0

A 800, 900 kg/m?® D4 DX, Bk

Position in radial direction of log

Fig. 50 20 BsfALEE D ZHPARED A FHKM

DEREFZEAL

HBARTGORD, WEEOIMEKEK
¥ 60~70% ThHb, LirL, BHE

Change of moisture contents in Sugi timber after

treating periods at 20 hrs,

A . 0#%B Outer layer of sapwood
B : 0% HE Inner layer of sapwood
C . .L# Heartwood
B % B Vacuum : 600 mm
fnzhiREE Heating temperature : 100°C
K A 1% Dia. of top:11~13cm
B X Length:550cm.
250 - N
_§ after 20hrs atter 6hrs
E
:'; K 200
-~ 41
LN
87 150
o F
3 ~
2%
2 .
o T,
ft
[treafing] |
A B C A B C

ARANNIEI @ 0 B0
Position in radial direction of log
Fig. 51 AQESHORLZHEOAF
AARADEIRBEEAL

Change of moisture contents in Sugi

timber during various treating periods.

A,B,C, i Fig. 50 LR U

A,B, and C are the same parts as
Fig. 50
B R
REREE
XA R
& X

Vacuum : 600 mm

Dia. of top:13cm
Length : 550 cm

Heating temperature : 82°C

E 600, 700 kg/m? D & OILIMEKK
UL LD b2 Ig DEWD T, NEHEIT
DI DET LT, oM ETRE
AEZEL WD, T OFIMESEKRS
MERLTWT, FHEKERL 30% L
TRt TW5,

El, KERULEKESiZ b AR AEL
T, BKRMZRL LIcBELEL LB O EKRKE
fbxRT & Fig. 51 DL 8D TH o> T, WL BKE
HEZ R LI i@ akKROETIRRE Y,

1 RDOHAM D EKRE(LE £HH & Lz LTE
2, BFEEKRT L Fig. 48 © X 5 By R
1ARDHKRMHDBEH T MO EKRRA %55 &
BB BT S RED DO E THEBCRE REND
5, BUWARED DS DREREIE  TOMBIMEN &
5 GIKBHMR S > TOBDEESHTH B0 b, TH
HBEKBRELMEOGKRETETI RS &i%, K
M &b 0P b REPTE DO ERRASF T
AT LB,

FRMidR, 2.3.2. LW TANERBEKRO LY
e LTBUKE R HERE Lcd’, HAMHNOGKES
OB bHTH ENTHELL L 5 TH D,

B O EKREMR BRI E - & FRPE

WS D FHHITEFICEV B X D SRBOETIRERVL S5 THBHD, ZhXBDRODITTDOEDER
IBL0EEL OB, Lo LBKEESEL RETABOEIG LA LR 8D,
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B3E TLICECERERLILETY — MAOEER™®

T VEBEEREOTIMEEGE LT7 vA Y — iR AVWBDT, Kfxm#L, BERKEfTL-
TwdE, ZOBT 7 VA Y — P 0H 5 EHARM 2 D TRKER L LbEHL, avF vy
TRMENTKE L DIZRCH D, DX L% DB LT > TORIEUR 2 VA Y — FHIRE
BLT %, K7 VA Y — HORA LD DIESEOWETHRINTE Y, BRI OEEDL
FECEGHHOT, BHELLE LTHRAOYEI B LTV OIALTERNY, 74y — T
WEBHOEE, HENNE B D bbhTL 5,

COMBECE L TRIE LA ERER L, ELEHEHINEN & WBED 7 vty — b HOWERXLS
RTWBRTER, 2T VEERAIRA 7 VA Y — P HOBEBX WA L2X Y, TDEE
i MBEC T A ENTESD, E50DHMOERE LTHEEDLDEE LS,

3.1, ABHICEHTZIEH

7 vk Y — b iMOZ K MEEH L FE U HEKE 600 mm, JERE 100°C T7 7 A apTHEREY R
KOS Th, REAEFENTHERMIML G, LBIRID 7 vy — FHRIICKERERE Z 27D
KET2LLEBOUND L IS, ’

TN VERETS 7 VA Y — b ifitha bORS OB, TEBRETCKT 2KELKEIACE L&
EXbhdnb, MEEHLACIS RAEHETI vi Y — FHOKEKKEEY T - Thic, FORREY
2ERRT,

KRS D 7 v+ Y — b O S HER

235°C ¥ CToO®EN 25%
235~315°C o®|5 39%

D7 VAV — il 200cc HKEKEH L, BLALBUIN TR LB ETTK->T, HBESTEN
ETBHE 123cc THot, ZORBA/DHTHERTIX 235°C LTIRIZ LA L7, 235°C~315°C ¥ T
DESH bdecc THote, ThHLDERYEET S L,

200cc D7 v v — + D BAEL

Wb b1 3= KR W B
235°C LAF 50 cc 0cc 50 cc
235~315°C 78 54 24
Bl 128 54 74
KRR RM S hicE

200—123="77cc

DX RIKEGIRBC L o T2 VA Y — b 200cc 2> B LIc @B TTcc THH, BHBILC
B BBV BDOEGEHMN Tdce THoT, MENBEALE LW 5, KERGHEBC LTI VA Y —
bt DEH LT A EMEHA 235°C UToLeEs, FhUELEDLODS b iRy 235°C iy
BHDEDTHBZ Lhibh B, :

EE I VECL AABOBCEH L TE Moy SBKE, BEEO R ZLiT L,
Table 15 Dl b bicd, ZOFBED7 v+ Y — il 1 EONE, LREETTRLZ vA Y — M il
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Table 15. 7+ vEUEPCEHE Liz2 vA Yy — P WS OWE

Property of distilates in creosote oil distilled during Boulton process.

B BKEO | BB | W &4 | @mbm | gomes |EEEOY | K
S| R at | R &t Tre;.t tl.ng fi 3 Pfe rg?;g?agtz of acidic oil of each
No. of voﬁ?rtlilof voilx;cr’xt]il ol 710:1_ ‘mev Ttempera— ° in_distilate distilates
sam- | i oil HERE if?lem% usx;zrto Under[200~ |Under|200~ | Under| 200~
ples | collected | collected |VaCUUM poratyrel distilling | 200°C|250°C| 200°C| 250°C| 200°C|  250°C
I cc mm °C °C
1 20, 200 4,210 400 100 150 78 20 1.3 1.3 0.920 | 0.984
2 80, 260 16, 460 600 82 155 74 23 2.3 1.3 ]0.937 0. 995
3 211,880 40, 500 400 100 155 64 32 2.0 1.0 ] 0.942 0. 995
4 270, 940 50, 350 400 110 155 61 34 3.0 1.3]0.968 | 0.995
5 294, 930 53, 270 600 92 160 59 35 2.7 1.310.952 | 0.971
6 316, 740 55, 700 500 100 170 57 40 3.0 1.3 0.950 | 0.975
7 349, 860 59, 080 600 100 170 55 42 4.0 1.7 1 0.965 | 0.998
8 382, 570 61, 560 500 92 170 54 45 3.7 2.0 | 0.965 0.978
9 423, 470 67, 360 600 100 170 61 36 3.3 2.0]0.953 0. 998
10 506, 390 74, 830 600 100 170 56 40 4,0| 2.0|0.950 | 0.998

F1rvaRERALLOT, BKELBHBEORHN S LB CLEr>T, HHBO EELELLT
b, $RLERCR VT VvrhERTIEI VA Y, ZOEGEHEOBAIE 210°C 0b 0
BELDT, OBESEEDD LAOHMSOWE L 200°C EDESAPLEL bd, ZoERE
BB RCE TR BT OVWTORDERTH S,

A 200°C AT & 200~250°C OBADOHRIE, XU 200°C YTH %L, BHBORHNSE K
Bz LizhioT, 200°C ATA 77, MHRENC 200~250°C DD RS KE L o T 5B,
DEOECRMCEHLTL BHEEL, 11U 150°C TLEWEERLS & EFAH LT 170°C Lo
Wh, BEMSLERYECARD L LEML TS, HEX 200°C LITOd DRBEPRIDIZEEL Ko
TWBH, 200~250°C DL DT EAE 1 TER Do, MEEEI R > THHAMMOME I L
A EBEbTo W,

DL CEELHOBEOMA S, 77 A 2hiiksF 5 KESEBCI DA BIELEAERL L S falh
HEEOLDOTHSDZ LWL LT,

ZD200FERH LT VEREH L2 VA Y — Pk TEKEKE- o s vA Y~ il
ER UL S B ETRL, BHBMIEA 250°C LTFOBSRKEFTHD, 0 X5 EHIOBH
DEML T D, 7 vFd Y — FHOKHERHKERE Lo T <,

3.2. BXKBEIVLAY— MNADEH

Table 15 KR L7k 5, A+ VELI-THHELTL 285 OUERHKERCHMEO R LM
Hih - T, MEAHIISE VBRI VD, ThHDRIENSL BT Lich > TEHAHRS D
WPl BT ENMH B Lo, BRI D 2Vnd L)y, TOXSRAEGFE L2 vt
V= bR ACTRARE DELTWS L, BHMOWENELTI Liks vE Y - izDL0D%
B OHREBHEML T B EELE BRIV,

FO-DBKEEBME L OBFRS LIEV B LT, Table 16 RT L5, FREOMhE L
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Table 16. 7+ VERICIUF B IBKE & Bl & O HLROEL
Ratio change between volumes of water collected and oil collected
during Boulton process,
Bk & o RE i W B o R E B LIRS O e / BKE
Total volume of Total volume of b/a Ratio of \ﬁ)luméa of oil l_ll)y
. water collected on eac
water collected oil collected process
a cc b cc % %
20, 200 4,210 20.8 I 20.8
211, 880 40, 500 19.1 i 18.9
294, 930 53, 270 18.0 | 12.2
409, 180 64,330 15.7 | 10. 4
506, 390 74,830 14.8 | 10.8
614, 140 85, 960 14.0 i 10.5
708, 020 94,740 13.4 | 12.4
807, 550 107, 380 13.3 | 13.4

KEDHRIEEDORELEMTHC LI > TETLTED, TOX5 effBE~TER7 VA Y — Ml
EHCTRBEYTRofc b EOBIMB L BIKEELOHRL LEWIETLTE T2,

CCTHMEE LTRLADIBEHEPCEEN A MOLDBTH - T, ERIL2 VT V4 HhOEZH
DEIEREL ST VOENIFELTHDOT, 7 vdry— i DOFAHBIZ OBMEEL VI LT

ZNETTH B,

525 Tt VIRMBEOBEOBIKE OB EHARIICE - LEHER OB A b, FTAY—viC
»obhicHMBEC L > TRAIETHHEXAVCTWEEENE D, TOLEMNEIAIETIFEHLT
ERHELEALEXYAUEL CWB I Liticd, ZOLZMT EOBKBIEOBRKEL v Eks
Db, WEE I BAMOBRECEDOELLAMSZ LIXTERL,

TR 5 NBOB AL, SREH L2 vty — rxERT 5 EE L 5% b1, Table 16 ©
U ORihE L BRKEDO RN 20% MRRITEOBKEFCEETHIMOBLEELTIVTHSS,

Table 17. 7 i+ vELEFiERDO 7 vA Y — PHORE
Quality of creosote oil before and after Boulton process.
T T T T IR I AR T
! Before the | After the
e | process process
) - O Specific Gravity ceeevereeeeeiiirercenenans 1.063 1.081
EXRVY A 1) Viscocity (Englar)...coevviiiiiiiiiennne, 1.45 1.80
R - = Ratio of distilate
235°C LAF under 235°C 2. ciiiiiiiiiiiiiiiiiiiieaaa 18.5 9.3
235~315°C % ¢ 235~315°C 24 eeriiittitiiiiieiiiiiianaans 55.0 58.0
235~315°C ¥ TOM/rDHE S. P. of distilate 235~315°C ........ 1.057 1.068
ity (30cc 1D %)  Ratio of acidic oil in 30cc distilate
235°C AT under 235°C. ittt 5.0 6.0
235~315°C 235~315°%C ittt el 3.0 3.3

Ei1bvDsvaty — blxBOCTAMD S 800kg DBIKE TR - BE&DHE

Note : Quality of creosote oil after 800 kg water is collected from timber with one ton

creosote oil.
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LEMBECHTHHOBCBBE TN 17% Licdhb, #5AY -2 CHEIhicHEmEs:
LXDK 17% wOWIcER D > THOMKELE LY, REIRTCOEARMOBREECEOE(LLK
B—HTHITTH S, .

FHL1 vz vd Yy — PEERFEHLTIL  vELEE T, £ 800ke DBKEFT oD
YEAUE LR L T %L, Table 17 DLk b ThH-T, LELHETMESThLEL LD, ¥
FOMREG LA 235°C LI 7el b, 235~315°C DFEH NI HEML T\ 5,

ZDEHRZVAY — bHEZEDLDODEESBELTE, ot vIEMBCERIhs VA Y — il
BRKBECRUT 235°C UTOEGRBATHELRIWELATHY, ZOFFOBNLY VA Y~ il
DHELX&ED DML, MELRCE > Bar, ABEYEHCT btz sod DL EORE X
DEL Lichidlle sy,

BAE EMLABZECHTZEREEERFORE XS

LT 8 Al & 2 DNEESRES 1 LB & iR & Uic M BRI 3o\ Tik, I 04 353 O &7k R %
ZETETIRDD &5 BEIC X o THKERM (& CIRLTIERRME W 5) AARE-TL B,

R L > TAM 2 R S, MERP AR AT 5 Ol LI AREILEE, KEJLoT
—ETIVA, AFARETRES 10m TFOHAIL 500 keg/m® T LvvbhTH Y, DL EOLH
FHEKRIL 0% T EfoTwb, ThOZCAFHRDOEEILEEL LCOLARKET 500 kg/m?
DTedsz b BB L TEERMIIIRES R B RETH 5,

Lo L, ERLEOSATIIENKCI > TR oG EEREIRR LS XWBEN I B0, 55 HE
DEMEFLIMEKREE CTER I 1 DBERfFERMY, WEEHE, AM&EIEbo B EicH
ETHZ LN TENIFECEFTH 5,

ZDX 5 HRBE W. M. CONNERS, G. BRAMHALL™®™ 512 ¥ »ThRD bR TV A, EEREX
RICEBRR I EHT, HLMLEERMOBRY 52Ty,

FETIEBORRERY bEL LTEREY 500 kg/m? LT T 5o O MEAL LEEER, K
M tE & (FERERT & OBIRE TZ 5 20 BUL L G R EBRR L RD, thbov LT, HoER
FHEOEERRBL D EBLFCET HEERML RO AR ELHEE L1,

ChBDORFAFHRE TN VIR X VB LR, DB E IR DTHEL D, ERAOE
HRDHIHET D b DZALD EM UHEERLMOBBOBACHEATE s hd Lhisnd’, &M LFE
[ & OHIPHIBIRILE CEIA R R T b D L E L bh 5,

4.1, SLEKH & FREEER

MEEE CIHRE L MARENMEE e, BI1BOHERCISE, NARELZO L ZOHRE
BT BKROMEL DETHET B L, HKEMCABIKBECOWTHEEREN RS bhith kb b, L
B & MPERR L DBIR A RD BB, FREC I 2B LALRVLDLREL, MARE &
TREERSR & DBRO Z B L,

MR EL VW T, Z0 L EDOHREC KT 2KOB & L OIREE 40 & EERH & OB
Rk sRkadtc,

ZERED 40 R LT, FIEOARKEE THK T2 BT sRMA2ENEL (16) X HOHEEE
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WX DRDT, 40 LEERR & OBIFRE IR BT IRAR

t y
Rt s Fig. 52 DLW ThB, 172 40=10°C © 100 -
— 80 ® 900 -500 (Kﬂ/ma)
BERFIEOAME £ CET 8¢5 0BT »HEERH o + 900600

PHEVIEL, EMAfENRD bhicd oD TR
R oo, Kk 465 @ 20°C & 30°C wiksid 5 2

Operating  period
)& Fm
5

(

T
»

HEHEAREROERCIEE LV Enb, J0 LiF or
KRR L 0 B\ IERIBIRN S b, SFCRTH N
0 20 30 ae
BRAIECHCRLT 5D EEL RS, K 3L 018 RE (C)
Difference between heating
t=t8( j’gs)'" ........................ a9 temperature and boiling point of water
.. N Fig. 52 M#REE & (¥R & DI
ty b1 EEERAE 405 LERARN 0 R BIER Relation between heating temperature
RefHl and treating periods.
405, 46 ¢ EEERH L EELBOBMBBE L £D L *mf& Dia. of top:11~13cm
EOPKIERC BT HKROBAL OREZE £ & Length:5560cm

n CAMEBHT I TEEBER

(19) RO X 5 IeBIRIZ BRI 351 5 IR L WBROBEZ L ODH VR LRILT S Z L2437
BHHRTWEE?, ZOBRIEBROBEEO,» bV KOBELOEXAVILOT, BMicEEL
VO RETIEMLTW 2h 6, RFERD 46=10°C DfEiAit-> & h Ligirh &d, @F (19) XoB
FROBALT AR MR T H 5D EEL LR D,

FKHE 11~13cm, £ X 550 cm, AR 900 kg/m? D & FH, KD MHEEE R 5, 405=30°C, {s=33 hrs,
LLTn OERFHETHEIE 1.7 Lick,

46 7 30°C Llbiwcie s LT RMEL H EROEERMI R oo T, 40=30°C DBFLRERL LS,
THILE VTV OBFEENIRRROR S L, FOREZIL- & Db bty

o< 40 7 20°C PUFR EEEBMARL b TE B L, 30°C UETIE, 30°C DB/ EKR
LTEbbIgne W5 2 e bE LT, ERANKLMBRED 40 13 20~30°C OFEI EUTH D,

ZDBED n DEIAAM ORI EH > THRLUTEITVD, WHPAEREES 700 ke/m? DITicle
BENIWEEID L ST, SHRILERETILELND B,

FCIEMBONR & e 2ARMIFABRRE T 700kg/m® PLEDO L DAHV0 6, AHE 900kg/m® O &
Fskdizn Ofi 1.7 #Hv5E (19) Riz-E¥FD0 LS5/ b,

t=t ( g’g ) 20)

49 7+ 20~30°C DB\ aid (20) RAELWICRIZT 2 & LT, EHAEE s TERANKE
W DI TR R ICREEY REFT 5 L XRETH D, BB,

46 %% 30°C DBEDOMEDOREE ¥ TOMEEHMIZ 20°C DB A OMEENBION 1/2 Th-T, RE
#Ex 10°CHLTHI L, ChBEFENMEZERL, Lo dBEEYEL T LEHSEYEDh
XD TH B0 DIRBEICIIBIRM S, 20X 57z LaE L D L MBARER 40 28 30°C 2o
THUBEERLTRS & EVERPTH D, BENTLD S,

R BORIL 40 BV L THEL fen LFERMARKE LD LW Z E¥RLTE D, MR
BErRKOBRLOWEZEL LTHbbT &, FERMLOLECIHLANABER S D EVS LY
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RLTW3,

L2 KA EER

MR R T Db OBHE &~ & 1l CIERRA & OBIRARDTH e,

" HAM DIMEKE IERE) © JAHOEMED
e BHEKED & DX, 0L X OERETHHbLT,

‘ggﬁ- o iﬁ;///f Zhw 500kg/m* OEBEE CTERT IS LDOIEE
2% a0l / WL OBYRA Fig. 43 L 44 # Hked>T Fig. 53 i
5® o o WUAFREE L (FRIER & D BRI A A AN OB
- . CLRRO X 5 I ERABIR D B, TR EN
0 o e B 0 600 kg/m® LI, F7chbAMEDETREADOR £\
Initial density ARERD DX Th 22, EEOLENROKL 700

Fig. 53 #IARE & frEmei & 0Bk kg/m? YLD DN DD, HED DT OE
(ABED 500 kg/m® ig % ¥ CORED

Relation between initial density of D X5 EERADELNCEILT B D EE L bh b,
timber and operating periods (periods D \n .
from initial density to 500 kg/m?), t=ts (—Ds_> ........................ (@3]
Bt % B Vacuum : 600 mm
m#JEE Heating temperature : ts, . EBEOARE Ds LEEOHEHEEDDD
90~100°C DRERERFIEOEREE TETT 50K

AMDEX Length : 550 cm B 53RN
n URMEHC X D & EDWHK
L, BARKEERAMPOEERSBCLHTEC L2 (16) KOG, b, FEECN LCLHER

TEBHLDRTHELIE (21) REOEFD X 5 LiFiai Ly,

t=ts (53:%: )" .................................................. 22)

Dy: fewmARE
Fig. 53 @R W THAM OBERENIKE L LD LW SABEROER P B> TS b, 1 O
EIEEOR T, AAMOERC L > TSP EHTH L5 TH B,
FERZL nOfixkdp L 1.2~1.6 Ligh, BENKEWHD » OEINE 8%, FADOHE
BRABLAREL, BXD 10m §iEn4 0 bnofix 1.2 &1, Ds % 700kg/m® Dy % 350 kg/m?
EThuE, (22) Riz-o¥D X 51k B,

D—350 \!2
t=t < P 23
! ( 700—350 ) (23)

(22) ROBREIARM OWMAEH KRS B & fEERH & 0BV IRRICILLAR RBROH 5 2 L &R LT
%o TOBAIAHE 500kg/m? FTETXRS L E0BMRTH B, 600kg/m® ETETIRBLE
CIMETHIFAORVAKE 700 kg/m® Db DXz OBFE, BIXTHhTLES, Thaiiwie (23) Rk
mwmm@mﬁ@@ﬁﬁﬁio%@&mm@m#&vﬁ?s&a%ﬁoﬁfbb,%Oﬁtﬁwﬁm$
SFTAMREIEL, DHAUEG S O Tl B,

HAMOER | AAMOERIKRA LTA LIZRRY, REMNELIRAESNFL LS, TRED
BbhohbEREBIL b TELDZ LIZTER, £ CTEROHERRI MK LAL (17) Ric
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Lo TEDIAMOEREARI®BZ LLL, AKM itial dereity

DR L FER L OB Z S BAIL, RIIED P PRmBAE 100094)

S ThTRTEDERC Y »THET 52 L1t B, : ;/:fﬁ//”
DX 5 LTHBEIhERLABREY 500 kg/m?

FCET IR 2D LE/EERM & OBfR% Fig. 43
& 44 ke Fig. 54 wiRkd, ZOBEHEOR
RILERITH D, ¥ D X 5 Ie BRI L

w
o('

Operating period
Fagmn
5

=
w
[)
T

1 L |
13 16 19 d
ARt 0 EE (cM)

+THLDEEL RS, Diameter
Fig. 54 JLAMOERE & FERRH L DBAR
@+ L4 COERED b 500kg/m? 178 5 £TO
a2 |_ d \» D)
t=1s =hsl —— ) ceeieiiiians 24
ds'+L3_—4 6( ds ) @ Relation between diameter of timber
2 and operating periods (periods from
o i . initial density to 500 kg/m3),
ts, ¢ IEEEOERE D LEBDER dOAKMD Pt % B Vacuum : 600 mm
FIEOEHEE TET T 5 ET s85H n#JREE Heating temperature : .
dy', 4D s L CEEROAKMORAE (om) 90~100°C

Ls, L : KBRS IOEBOIAMOEE ()
ds, d | KERIOCEBOHAMOERZE (cm)

ds=13 L LT, FERBEEOIDD n ZHELTH B E, 1.1~2.0 OHEific/c b, ERCUBOMFIT
7£BH b D% 700~900 kg/m® 3%\ h b, ThHLOFEME 1.5 ¥ n OfELT5L (24) Rko>¥D LS
fiﬁ& 7:‘:60

AR OBERE & EER L 12 (24) KD XL 5 e AR BIRA B 508, ATERC KT 2 HRR &R
DEE L OBERICSWTHRE URBRRRD bR TV 589, OB IDOhb Y CAAMOERY S E, 2
R T ERvnb, ok 5 RBRSARIT 5 BT+ Hed 5,

EHOAAM DERITUATLRAEFAB TR, KA2DLTERE TO FR/HOEROLELL —H Tlhovn
b, BEEOLTHIREZIFERBOREILY bred bbhity, Thz Fig. 54 OERE 13cm 0}
DI 12~14cm D, 16cm DH DX 15~17cm D, 19cm DH DL 18~20cm DRFHEE L TR LK,
D X5 ERCIE d O 3cm OEMNC X - e HH’MEFRITH 5,

4.3, BEOZREDED - 1-HAOEERMO#TE

IEEE, AMOWMPAE KRBT IcbbMAOETHE « BHE « R LW Eb-BERHEDTHEE
THKT 5D LBk L DBRE SO RDOWIL LT, OFHEE—E LT, ELNLERRYRD
fend, BHERT EERRHEE OBV LA £ X IR 7BBRA S b, FERTZ Lo &y —
B LTn DEXRDI, L LIMDOEHEIEb - BRI » OECLEHNS », FRFHCETE
ERAPHET X5 THHM, BMLT b EREH R Licd»C, FRFECTEER
TWLDERELT, ERTFEEELDHTIODORCET ESOED Y 5 kbt b,

t=Kndmhmp—Dchw+£%igm ............................ (26



—114—

K= 4031.7

eiiL

BER G

40=20~30°C, H&E 400~600 mm,

D =700~900 kg,/m3

(Ds— D2 (dy' + L82—4)|.5

HERBBTHRE £ 1875

t =500 kg/m?® ORBEE X CTET 3¢ 2 LB/ fE LR

(26) Rz LIUTEBEEIIC BT BIEERRE 6 2SkdbhTuiug, 0&ED L 2 OrfEEREL s
T2 TED, CORBKS L ORELEREUS D HEURTH B0 D, ZORICL - TEHE
LIfEAHER B T b DT AR 2%, fEEE TS MO B R Hlcx 5 L\ 5 Bk CRFIRIMELH 5 b0
EEZLbNRD, ¥, ChOOBEREE D EOEBRERI I b vER L BAFAKOBRTH B
b, BEIED>IBE, MOENLEEOBAIIL » ORIELD L ORFIR TR, SBEHEL
TERIFHE & DHMNIBIRE R T LD LE X bh s,

WE, 7 VERLDERAR 12em, X 550cm, ARE 700 kg/m? 0 A FH K%, HEKE 600mm,

100
80
60
50
40 1 3
- 7Vl /S 430 & 8
d-(@r'5) VLK g
£ -ty S L0 B E
9 1 B g
s initial density > A7 S
1000 TVmRARE D Sl o T
28 sooER0 L s t
018 700 > | 7]
=4 - 4
Ke W s
500+ 5
400 i 4
“ K
1
i
r 1 -2
I
1
|
! 11l T S I |
2 3 4 6 810 15 20 30 40
ts (Hrs)

Fig. 55 MMBEED 40 7 30°C oL %, 7
b VBRI X B AF RO FERHEHEE D

fehD) 777

Nomograph for presuming treating periods
(with Boulton process) on Sugi timbers when
46 (difference between heating temperature

and boiling point of water) is 30°C.

EGE 40=30°C CRELAHR Y K%
&HEETHL,
K=0.00613 755,

(26) Rz D K DfERRA LT, KiEsk
HOLED is HOEBRKED ¢ XEHK X
2> TRDBZENTE DD, FHEVKRETH
B b, MEREN 40=30°C, AFAKOD
iR d=13cm (12~14 cm DHE(E) DEH)
WBERE D L OBiKEAME 2 EE LT,
EBOEROAAMO/EERME KDL/ *
7 7%7%3+ e Fig. 55D LD TH5B,

Z OB E O EBEDE D ALK O IF R
2 BEBOEREDONAM OIFERRHE KD 2
ko ¥ oRE MW,

t=ts ()"

Fig. 55 D AT MERTO AWM 0L
REEBLX A>T, Fhdrd L 800kg/m? 7t
I F OBRBREOELHBTIR - TTHD,

ds=13

BOAME, f& 2 500kg/md ¥ CTxicle biFf, £OARBVTHIMC P TEBEL, &k
DAZEHNERER (d=13cm) OFFERRE, 0BG 24 HHlEtoTV 5, ZOR»bECBEL, A
B BV HAM O d YN T B R, Bl d=18~20cm L DR EERD, LD KL LEENCFTIC
BEIL T, BROHE L DL RD B IEERR, 42 BETH 2,

LA EA RS L FERE L OBIRIC OV TIRE LT & feht, HERFKRT 5 » OERAR s B X
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STHEIhELDOTH B2 D, SHREMNOEBERINCOLEERIATHLERD B, K, §HETh
AE SV CUIEM UERC BT 2 BRRIET Vi b, MBS BEC/FERMOREER 24
TERDolb DD, KEOFHEORTHHEEN DL e bE, ThAET TIROEEFTHEEEL, &
LEED B o 1en’, B TERAE DL > THRLDTH %,

EI&EOEH

B IR CTLEE UCENAEED b O ERIEMECOWTRI L2y, AR\ TR ER
M7 MBEAT BT 2 B oW T, TP VERIBAFAKOERE G L LTHEHAL ML, FL
WHEL DRMBE L, Wbl tEEAEREIIET HLEOEDLE I TH S,

(1) MBLHED> bMAREY L0 L EOHRIEBC BT EKOBRLEDBEEC L > THRTH L,
BB B LT mARERCE ZENRD bhih, HEEOD W LERIIEEENAD bR o1,

(2) MBREOHENENSR Uk b, HISEMCEEEYNRD bh, FKEOBVHHRBIKEE, B
KEIEL e 5,

(3) MARETRKRKOWBALOREEXREL THREMRKEEIRE 254, REEN 30°C%
ZxBbE, TR EBKEESEMLISVD D, TOREZEET 30°CHERNTHY, BENTLS S,

(4 Mmﬁﬁ@ﬁﬁm%kmxvf,m&ﬁ%lbﬁﬁﬁﬁkﬁ&brk?<%kb,ﬁﬁ*bmﬁ
BEWB LT, KOWH X 2BBENEELKEL R LT HRIERME & KSEFCEET 2R E£E
I B EBBEBNEERHE TR LT BRBED 2 2OREBHVEET 5,

(5) BEONELZMT R, BKRELE UK OE, X ThHh b 6 BEURTOBRKED, F4&40
EEORBEEXRET 5,

(6) MBEEIOZMOBED > LERENDOEKBREOCE(LL =2 v F VHIW B RIOAKRE D
BRI NBOEIORE, BHREY A5 bR iRy R8T 5,

(7D ABFHORMHNOREEIARMNOBEYE L BELD v, FRSOHIE LRI 5KROBAL
HETHRECXEIh T2,

(8) MEHTHORFOPLBEREEREHNOEIREL 7 vi v — FHOBEOFEHEV-RE
fto T\ 5,

(9) AMOWMMARENE T L QB OFIIC 30T 5 HAEE XK E < 7e b, 500 kg/ms LA TFoHH
REERCKAHEIBLEALE LS,

Q0) BEAKEEIARM OSHKS & LBIBIHRCSH v, & CTMRE DO SRR LM BKEE & 3%
HiBRY B 5,

Q1) BB X 5 AMOBEREORMNE(CIHE KRR E Db\ T ERIRNBERY S 2, Lk
700~900 kg/m? OFPIABEDO LD TIRIZ LA LR UL 5 LBOE L% 7T,

QA2) ARMOBEREIZKEVE, BEEONIVHORERTABOWMIAC T 5BAEEZ ML, %
OEALMBMOABLLP 52h T, HBFR LD LFKEBIHEMCIERDO NIV DL hKEL 85,

A3 AKRMOBEEOKEVE DI, NEWLOREST, LEC X »AREOKMNE LITEETH
%,

Q4 MEH#ERA L » THE LIEAH EKRIEOAMHEGKRL b b5 —EDEGTEEL L 5,
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(15D MER & WEEOHKM OB O EKBE(MARE, BKEE, AAMOBERR S ¥
x50 5,

(16) EH & MBEHBROEKEOH L, A—ER, FA—LBLHOBEE, UHERE, THA
B, LHOBRES T, ThZhHEBBENRD bh, THRBOGKROEFTIARIAZL, DT
AR P TOMITBR S DI,

QA7) THEBONEFEGKEL » L L, MEEOGKRYy L LT, MEOBFRES b ERELS
DEBHRB D O, BIKRER, MBEGRE, AAMOBERC X » TEILT %,

18) EHMNHE BT 5 BKEDOKEH/LAM B> LK EhizbDTH B,

Q9 HKRHMHOBS T EDEKEH D bE LT, THRBOGKRLIET XL, THPHEK
EORIE T, IAMEHMOFEEKELEL £,

Q0) ARMOBHENNEC L VETT 52 LXTMEKROET & BEEBERS 5,

Q@D AFAROHE, TLHFHEKRY 30% LTI 52 LIXARETH 500kg/m® LITFiet5
ZETHAB,

@2) TN VvBERERIRS 7 Vv Y — MRS b KEEEE L T AL L 5 i bx >
3%,

(23) BHETCEM LT BIDDOKREHL 2 vk Y — FlidpD & 235°C LITOESTH %,

(24) BHUTL 2thOWHERBIKE, BMBORI L LIEL, LEvieihi 235°C DTa
7%,

(25) BHHMOBROBKECHTHEIAE, FILL 2 Uty — MlTIIM 20% XS T 505, 23
MR T HEEIM 17% Lich, TOBRTOVGIEENEOBKETS S,

(26) BEBOKRKREFRoTchED 7 VY — ML, HE, HESE LD, WA 200°C LTy
SNBSS T Bo

@) TEABMAFERRE T2/ 01, MARE LKOPA L OREZE 40 JEEREE 0LV
BHARBRE DB 5, BEZENR KEVWHLFIECAHEE CET ¥ 5 LERMFERMT EL K
%o

(28) AMOPMAREE R EHRTE (kg/mD LIFERML OB\ I3 LAINBIRY B 50 5
BRENKEVWLDORIFTIEOTEEE CTET I LELFEBEITREL 5,

29 ARMOBERE {(ROE(Cm)+(RE (m)—4)/2} (cm) LR & D B\ IS L FIRIBIRAS
Boob, AAMOERNAEL LD E, MIEOFHEE TET IR HCLEL/FERMIIR 5,

(B30) MENREE, AMOBHE, AAMOERL L4 ->T, EEFEOIFERMD SEBREHEDOIEE
B HER L o TRDBZ ENTES,

(31) MEABED 40 % 30°C & LTHEEOEROAAM OBKENELMR L, EROEROAKR
MO, EEOAKEE CERTIEHEERMERDL/ /7 7522 o7

DED X > bh i ShiM@Ete, ERrbprBgEIhics &, FHcERLLEZ &, $8OM
BRI EC oW THRBRI SN THR S, .

(2) MBOERFELETZAKM OO OB SRR 100°C, KB 600 mm T M XRE &K
REy 15~20% ¥ CETIRBLHATH, FECHSTI0bhDOREIRREHRCI DO LRERD-
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foo Tofe, AAMDOHLREHOObAN SRR >T, LR E 3N, ThidER&itbh Tl

B, MEZETIES O TR,

(b) ERMME X 2 BRI EOETOMBIR OV T & OWEERNRERIA T 5D, 100
°C AT omméds SiXz OETRHEAD 75980, Ld, EHAEERTEECRETCMAIA TV
DIRBHSDOHRT, RWEHMIKBH ORI KOBRRELRIEL TS, BKENEFEZTHIE
THAERELE > T, RTLBOBBIEESCETI b0 LEL LIRS,

(e) BIKEEDORMEI HLAD L, WHRIBA TR SR Aichbh 20X, NEYHR
LT bR 6RHEUNTH S, Thywx, COMECTEARTSEORKYTIS Z LR ONBEBERLE
FHEERMATERI L L TH D,

T TRHKBHEERE LT, 4 vy 4 oV, FlEms, WEICESKOEA, KEOMBIRD LA
ExRALD, WTh b BEEREEI T obhieh ole, 108, 3 LDHO 1R BT HKENS
oltb DEDH -1, SEOHKETIIKRER L, ZOIHTIEIA ViAoV IEL, HREYELIE
BHED 2 DR EBKBCS - THOLD X hixS ISl h, BKEERET STERES 5,

(d) BRKIREBIEMQLEEY X OV RENCETTE S, L5032 RETHIEELMNETHS,
SHADCBE T HLEND B,

(e) BIKIBOD L0 MELRC KT 5 LB MBI OV T RER T fTichich ofoie
o, EHAEN DI BE L MEABROBRCH X TO BB BNCTERD okh’, SKROEDH
2 bE LT, EMABEERC L T, AKFx oS eiud, RAZERC X bR LA 2 mEL
BT 5HE0O0EEELYACT, +HARABOEARAOOUCREEXHIFTCEL O LEL DR S,

ED X5, £ ABEET ST 5 ABERCOWT, 74+ vEEOLEERY 5% OMEL B L
b, Th b0 bORMATENVBERSRCIBTHMETH Y, KD OhBBOEAIEZ oWT
ILBOEE, MONEOPBFCIREEATELLDLEL bhb, ThLDERL » UELKHEORE,
TEERMOMENB S Lich, TLABMOEKELMERKGEHEE TE 570 L, S QB LEERK
BI AW Icia et 22T T A Z EMNTE L,

fold, REBREREITNTCIRILONEBERTH Y, LREOAKM & RACAET 5 TH KT 50
BERLOD VT, BEOKMENILEBI LMD, HVDOENEULTRERIIS 52, THickT
HMBERZEA LD, RERERLE THCT 2ERY LR T A L2 CE v, b L,
THe s BN ER ST, AEOBRIBOA LY, TOFRRE2ENRTIZ Ll - T, UE
BfowEL, THBBIC KT HIEEEEORL L XTI IEHTHS 5,

FRNORIE LK

RALIBIMEELRED B D, FIRCIWTREM LERCBIRD b 5 BN o EREAL W &
2L, FIRCHECTRE [ RMOERERNTABEROBBACICAL, TR EEEOH 55
EBRIR R, A EE O MBI 351 2 KR e BRI T 5 R AR OIS AR L,

EMAERIARM Z B L, RABCEELTAMSR»OKRIEM Y ELHETH D, AR IS
hIBEOARMNORER LMD &, FLBETREPRIARMPOENELYMS o Lot e nE
BoOEBENLCMEL LTRIEELZ L Th 5,
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FIRMCETUL, ZhbD 2 Oo0MBROWTHRHELZINL, ZLOFLVHRES 52 LT,
05 bTEERBEREIETHLED2EDLE Y TH B,

(1) BEEBOERR LV Brh LBERAPARM ST, EUMNRRILT 5 2 & 2D,

(2> (D B\ TRD DR AR R0 - TERERHETOARKRM O BEH s 5 RE 5o B
LR P bR L,

(3) KEMBEHND LI, MARELEZOBETOKROBAL VEVHEATIE, TONTORER
MMEBBEE R, EEREBVCDVIEBTChbZD L EOKOPACHY T ARETMAIRL TS X
5 1AL RT,

(4) K%M X v EHOHFBEE(LEERIIR,

(5) WHAOZER[DFEREE, ENAMIZORI LHHAINCBRYH 5,

(6D WhITE « BATTA « BERTHOBEL, —BRCTHT I, OHIEEG, AFTHMOBHH RO
BEITATY, H 7Y RENTIHEFCEL, [T TRBOENINBOEC—FK Ly,

(7)) BETOAMAOENELREXRENELRBZ L L, BARDRINRIADLZERIST,
BETEEIRZLL), ThbOFE BARELU LT D L, ZTORFIOENLH ZBRAUTRIZET
L7z,

PLEDERIETROMBLAEORE, WEEROFHCESV TORBCEDLBRERE L, Lk
KHMBMBAERTWS L &L, AHHORERZOBFOENC ST 2 KROBAREC L h XK Ihs L
Wiz ke, BETOAMADENILT L LD b hOEARERM I~ LAEWE VS ED 2
SRS EFRTETEMEBERCONWT, LAY LERE L,

(a) MABREZKOHBRELOEEETEL ALENDD, FIEL NSRBI L TRETSZ L
ETERRL,

(b) BRZEEZRL RS by, TOBREEYREL Lt b,

(e) WEBIBPOAMANOBEREAHEETHZ LN TE,

(d) AMROBREZMBEE L ILT LI —HKLcVLRETHAIR TV 5,

(&) AKRMBEBMOKFIBKRT 200 FHECRETH 5, ’

FENFCICTUIREEME: L AN EHED 22D T, FhLHIELLEBACAEERCED L 51
ST kY, FRTFHEOBRCOWT, TELZRFEBITES X5 Bl RH b Lz,

HIRMEF VT ONIHERDO S LEERL OB T HL2ED LRV TH B,

(1) MBREY DL XOKDOHWELOBEEZTCHET S L, BHAKECH L TCEEENBD LA BN
PREB L QAR EIRD bhis,

(2) KOWHELOBEZIRZWZEERIIIVY, 30°C e/t s LREY LA IR RRTOR
BEip bbhitwr b, FOREZT 30°C AR LERNTH VRENTH B,

(3) BIAREEAEBIANCRSREL, HeMRMETRAMCETL, T0HLIP L1 LAR
TETLTWL,, ZORTAEEY, AMEHEIEbL-THIBEALRALL S CH bbbl %,

(4) AHEh XA IRTOLRBRI LD L6 REETE LD L &, 200RLDRED
AT B, MEEAMPORIP I X VERL, BLIRSKERC I AEHBEHICL VXLIA TS

EEZbh D,
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(5) ME X 5EFKIET Iob bBERBEO MMM HRMRN LB LLRT,

(8) BXKEBEDOKBA/ITLHM B DEHEKFTH %,

(7D YE3rsR 6 RERILIRT D BIAKEE 2 BT 5  DIXLMERBOEKETH 5,

(8) WHER, UHAHRB, LMD 3WAHIT T, LEFLLBEDOEKELEILEHRD LTMEOH
RCIA NE G 2 L BHEIHEBBIRAEEL, IMHRBOEGKEOETIAE LK EL, O RS/
T,

(9) EMOKHTMDOEKESF HO—KIIE D b, LM UBEEC X 9 OMERBOEKRYFIEDE
FCETIRIE, LORKMEEDOFHEKRERSL REFTEDEICIE ST 5,

Q0) MEREEZXKOWRLDOREZETH bbT &, FERHBLE DIV D HHLANBIRLE S 5,

QD) AMOFOBEREE LR EKELEERME OBV, 55 AR D 5,

A2) HAMOERLEERHL DBV RIT, H5ILEANBERYEDS 2,

(13) HEBOHKE, MAREC X v EEOPWARE, KOE, BRIOAAMEHECAKEE T
12X B MHEIEERME RS TR, TERUOIFENMAHE LT, 2/57 IV KRDBE
ENTE D,

PED X5 T &SI T, MERDI AT D oo 0 4 B O MM B 5 AN
HEMBLMWTHZ LB TELR, ThHLOER LIS E U TEMLEED LB+ 25K %E
27, FERBCNT 2L TTLEOEDLR N TH D,

(1) MEBRERZO L EDKOPALDEN 30°C KNS 2RESY 2 S ETH D,

(2) HSREMBEE KOWHA L OREEY ORI 30°C T 5 X5 CHRETETh b,

(3) MBAREDOMHHERZIEL LT, LadERIBKRS® DD, BEOHTRVEVHSECT
RETH D,

(4) PEERIENERE, RMOPAREE, TMEKE, AMoFECRAREER), BEL TS
MBZOARMORBEE LM EKRBREC L > TRETRETH 5,

(5) HEFEERCINE IR TV BARMOEBIC KT BRED bR ERBIC O LT, fFEh LR
FHE—RETNEIND L ICTRIRETH S,

(6) AEFOEFES 700 kg/m? L EOAKFTEHM (K915 ALUPR) ORREE Y 03 jic T
75 -C, 700 kg/m® LIFOBHEICIL » Th bEMAEELEH L HVRENTH 5,

(7)) FRCABT AN TE BREG TR LAHEOELRMER L, PRI E O M0 R
KD DB TRE LicFhidis bigy,

(8) a2 vFvHR 1EHBI D IERMOBMEFL HORIKE 100 /m? »EETE 28N -
TebONBE LY, i, KELFRBO2vF vy 1 EZBT 21y, B/ IEEOLOX 25
BRELIHBHRB I,

EMAEBCRT, BENCAETS L5 2 LY, TR, NS BEOKREBIK
L, fEERfAELTHZ L THB, Lol, FHEORRERTE, WHARENKEL, JHEOKE
VBT, RETAESETY, FECRHHEAET IO CHERD (B) KE LY 5 R RRER L0t
REVIZEZFRE LD THBH, BKEEOE(CISThbbn X5, LBEOMM (6 BRI
CTEDRTLGBOREMOEL XS CHINRAr 0o —AETERTHE &, bHWEBIKEEY 23
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ETIRAVWEIICTHAFRAEE2 S &, TLTRABUBEOMERLERBFUEOKERELOEXYW L
2L, ZORREFHLC, THCKT 5EMLERO QUBRTONE, 7t OORIFEEELRL TS
LIs ENSBEBE SN BELBETH D,

PAED X 5 wEM AEEO MEEMCBE LT, FILWE0MRE 2L, ThbOERVPSEHGET
B TENQERORAX{REL, MEABABREFOGEOERCEET A LN TE DL
WEETH B,
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Fundamental Research for Conditioning Processes Applied to
Green Timbers prior to Pressure Treatment,

——Mainly for Boulton Process——

Shoji AMEMIYA
(Résumé)

In wood preservative treatment, timbers frequently must be air-seasoned for a long time
prior to treatment. For example, this takes more than three months for sleepers or six
months for poles. Such a long time exposes timbers to fungi and insect attacks, and causes
the wood preservation factory to suffer many other economic disadvantages. So it is prefra—
ble to treat the timbers as soon as possible after they are cut. When green material is to
be treated, it is customary to condition the wood by a special heat treatment so that it can
be penetrated with preservatives by pressure process. The methods to prepare the wood are
the conditioning processes.

The conditioning process generally heats the timber to a more favorable treating tem-—
perature, removes a substantial amount of moisture from the timber, and dries the timber to
a favorable moisture content for pressure processing. Three conditioning processes have been
used mostly in America. The one is the steaming-and-vacuum method, the second is the
boiling-under-vacuum method (Boulton process), and the third is the vapor-drying method.
These methods have scarcely been used in Japan, and there are little data available on them.

So the purpose of this research is to establish the operating standard for the conditioning
processes to apply to timbers produced in Japan.

The process used in this research is mainly the Boulton process, and Sugi (Cryptomeria
japonica) poles are used in this research. This report is composed of two section. The first
section is on fundamental problems of the conditioning processes, and the second section is
on the treating technique of them.

In the first secton, temperature change in timbers when they are heated in preservative
solutions at atmospheric pressure and pressure change in timbers under vacuum are shown,
The results obtained are summarized as follows :

According to the results obtained about temperature change in round timbers heated in
preservative solutions :

(1) The rate of temperature change in timbers is directly proportional to the difference

between the heating temperature and the timber temperature.

(2) When the medium temperature is lower than boiling point of water at an environ—
mental pressure, the surface temperature of timbers may be equal to the medium
temperature, and the interior temperature of timbers changes to that of the timbers
at the medium temperature (Fig. 2, 3, 5, and 6).

When the medium temperature is higher than the boiling point of water at an
environmental pressure, the surface temperature of timbers does not reach the medi-
um temperature for a long time, because it is under the control of boiling point of
water. So the interior temperature of timbers changes to become just like the heat
of the timbers at the same temperature as the boiling point of water at the environ-

mental pressure (Fig. 12~15).
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(3) The time required to obtain the same temperature at the same proportional radial
distance in any two round timbers of different diameters, respectively, will be directly
proportional to the squares of the diameters (Table 1 and 2). This result is the
same as in the J. D. MACLEAN’s report.

(4) The rate of temperature change is slower in seasoned timbers than in green timbers
under the same condition.

(5) The rate of temperature change in timbers heated is faster in water solution than
in creosote oil at the same temperature.

According to the results obtained with the equipment of Fig. 21;

(6) The penetration rate of air in the axial direction of wood is inversely proportional
to the length of the axial direction (Fig. 23 and 24).

(7) The pressure gradient in the axial direction of wood is inversely proportional to
the length of the axial direction.

(8) The penetration factors of variable species in the axial direction are shown in
Table 7. Their factors are smaller through heartwood than through sapwood.

According to the results obtained with the equipment of Fig. 25;

(9) 1If the penetration of air takes place in only two directions of radial and tangential
under vacuum, the interior pressure of wood like Sugi (Cryptomeria japonica) and
Buna (Fagus cvenata) can not reach the environmental vacuum pressure even after a
long interval of time has passed (Fig. 26).

(10) Penetration through the sapwood of Akamatsu (Pinus densiflora) and Karamatsu
(Larix leptolepis) is much better in the radial direction than in the tangential direc—
tion,

(11) Penetration in the radial direction is much better through the sapwood of Akamatsu
and Karamatsu than through that of Sugi and Buna.

According to the results obtained with the equipment of Fig. 27 and 28;

(12) Penetration through high moisture round timbers of Sugi in the axial direction is
inversely proportional to the length of the axial direction. If the length of the
axial direction is not less than 1 meter, the interior pressure in timbers can not reach
the environmental pressure even after a long time interval (Fig. 32).

(13) The interior pressure in round timbers can easily reach the environmental pressure
after a short time, with decreasing the average moisture content in the sapwood of
Sugi, or with shortening the length of the axial direction (Fig. 29~36).

(14) The interior pressure in round timbers treated by conditioning process decreases
gradually with decreasing the moisture content in timbers.

The results as above-mentioned supplied much useful information which was helpful in
establishing the treating technique of the conditioning process and in analysing the results
obtained in the second section.

In the second section, many problems for the practical treating technique of the con-
ditioning processes (mainly Boulton process) were shown by the results of Sugi round timbers
treated by the Boulton process.

The equipment used in this experiment is shown in Fig. 38. In the first, the results
obtained about the treating conditions, mainly vacuum and heating temperature, are shown

as follows :

(1) If heating temperature is classified by the difference between the heating tempera—
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ture and the boiling point of water under each vacuum, the significant difference
among each heating temperature is recognized as to the amount of water collected,
but the significant difference among each vacuum is not recognized (Table 9~13).

(2) 1If the absolute value of each heating temperature is the same, the significant dif-
ference among each vacuum is recognized, and the rate of water collected (kg/m?-h)
and the amount of water collected (kg/m?®) are more under higher vacuum than under
lower vacuum during the same period.

(3) The more the difference between the heating temperature and the boiling point of
water, the more becomes the rate of water collected from timbers, but when the
difference is over 30°C, the rate of water collected does not increase so much.

(4) There are two stages in the change on the rate of water collected during treating
period. The first stage is the period from the start to about six hours, and the
second stage is the period from about six hours to the final. The moisture move-
ment in timbers is based on the vaporization of water during the first stage, and on
the diffusion depending upon the difference of vapor pressure of water in timbers
during the second stage (Fig. 39).

(5) If the treating period is the same, the amount of water collected from timber by
about six hours determines whether the treating condition is good or no good.

(6) The change of vapor temperature in the treating cylinder (T;) and in the pipe
from the Rueping tank to the condenser (T5) supplies the available information to
indicate the state of vapor production or water condensation, respectively (Fig. 40)."

(7) The temperature change in timbers during the treatment is under the control of
boiling point of water in each part of the timber at the vacuum pressure,

(8) The temperature at center of the timber after 20~30 hrs. is nearly equal to the
average value between the vapor temperature and the creosote oil temperature in the
treating cylinder (‘Table 14).

In the second, the results obtained about the timber conditions, mainly the initial

moisture content (density) and the timber dimensions, are shown as follows :

(9) The higher the initial moisture content of timbers, the more becomes the rate of
water collected during the initial period of the process. When the initial density is
under 500 kg/m?, the amount of water collected during the initial period is almost
none (Fig. 41).

(10) The rate of water collected is directly proportional to the moisture content of the
timber, and the moisture content of the outer sapwood especially is closely connected
with the rate of water collected during the initial period.

(11) The periodic change of timber density during the treatment has the exponential
relation to the treating period. That is the following formula (Fig. 42 and 43).

(D—=Do)=(Da—Do) et
Dy : initial density, D,: oven—dry density, D : density after ¢ hrs.

(12) The periodic change of the timber density during the treatment is slower on larger
diameter than on smaller diameter (Fig. 44 and 45).

(13) The rate of water collected during the initial period is less on larger diameter than
on smaller diameter, The rate during the latter half of the period is relatively not
less on larger diameter than on smaller diameter (Fig. 46).

The change of the moisture content in the timber before and after the treatment is
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measured with pieces taken up by the increment borer. The moisture contents measured
with their pieces are less than true moisture contents, but the relative change of the moisture
contents can be measured by this method (Fig. 47). The results obtained are as follows :

(14) The corelation between the moisture contents before and after the treatment is
recognized under the same condition, and the regression lines for the moisture con—
tents before and after the treatment are shown as Fig. 48.

(15) If the timber is divided in three parts of outer sapwood, inner sapwood and all
heartwood, the decrease of the moisture after the treatment is the most in the outer
sapwood (Fig. 48).

(16) The regression coefficients (n) for the change of moisture contents before (x) and
after (¥) the treatment vary depending upon the treating period, the heating tem-
perature and the timber diameter (Fig. 49).

(17) Most of the water collected during all period by this process is moisture in the
sapwood.

(18) On the moisture distribution in the radial direction of timbers, the moisture con-
tent is generally the highest in the outer sapwood and the lowest in the heartwood.
So if the moisture content in the outer sapwood decreases to a marking one, the
average moisture content not only in the sapwood but in all parts of the timber
decreases to the marking one (Fig. 50).

(19) Creosote oil used in the Boulton process changes in quality as if it has been dis-
tilled with steam,

(20) Most of the oil distilates in the condensates during the Boulton process are one
under 235°C in creosote oil (Table 15).

(21) The property of the distilates varies with increasing the total amount of water and
oil collected during each treatment (Table 15).

(22) Percentage of the amount of oil by water collected is about 20 percent and percentage
of the amount of oil collected by all distilates is about 17 percent (Table 16).

(23) The creosote oil used in the Boulton process increases its specific gravity and its
viscosity, and decreases the distilates under 235°C (Table 17).

According to the results obtained about treating and timber conditions, the relations

between their conditions and treating periods are shown as follows :

(24) If the heating temperature is shown as the difference between it and boiling point
of water, the relation of the treating period and 46°C is shown as the following
formula :

19 \-n
=4 33,
ts, ¢t . treating period on standard condition 4#s°C and
free condition 46°C, respectively.
n . constant determined by timber conditions.
Value of 7 calculated by the results obtained in this experiment is 1.7.

(25) The relation of the treating period and the timber initial density or the moisture

in timbers is shown as the following formula :

t=ts ( zl))s )" or t=t, (T?f—%)n

Ds, D: standard and free initial density, respectively (kg/m?),
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D, . oven-dry density. (kg/m?)
n . constant determined by timber diameter,
Values of 7 calculated by the results obtaind in this experiment are 1.2~1.6, but
practically it is 1.2.

+ (length of timber(m)— 4)]
2

(cm), the relation of the treating period and the diameter is shown as the following

o ()

ds, d. standard and free timber diameter, respectively,

(26) If the timber diameter is shown as [diameter of top (cm)

formula :

n . constant determined by density.
Values of # calculated by the results obtained in this experiment are 1.1~2.0, but
practically it is 1.5.
(27) The relation among heating temperature, timber initial density, timber diameter
and treating period is shown as the following formula :
t=K t:40'-7 (D—Dp)t-2 di-s

46
K= py— Doy g 0- 00613

(28) If 46 of the heating temperature is 30°C, the treating periods on variable timber
conditions are shown as the nomograph of Fig. 55.

According to the above results, the conclusions for the guide of the operating standard

of the conditioning processes are shown as follows :

(1) Such a heating temperature as that the difference between it and the boiling point
of water at a vacuum pressure used is 30°C should be used.

(2) Vacuum should be controled so as to hold that the difference between the heating
temperature and the boiling point of water is 30°C.

(38) Vacuum as high as the equipment permits should be used in order to lower the
absolute value of heating temperature and to treat timbers more efficienty.

(4) The treating period should be determined to consider the timber initial density,
the moisture content of sapwood, the timber dimensions (diameter and length) and
the marking final density or the marking final moisture content of sapwood.

(5) When the timber density before the treatment is not less than 700kg/m? the
conditioning processes should be applied to the timber, after it has been seasoned to
less than 700 kg/m3 density.

(6) The variable range for the density and dimensions of timbers treated simultaneously
should be limited as narrow as possible. The treating period should be determined
by the maximum value in the range.

(7) The condenser should have the capacity of being able to condense 100//m3 per

hour of water collected from timbers.,



