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Table 1. Species used for experiments.
No }a & E__n
3 Species Habitat
) R . 7T &
TH=Y (Pinus densifiora Sies. R &
1 “Akamatsu” et Zucc.) .?:;;izwa, Tokyo,
2 VA (Pinus Thunbergii Hr# HEX
“Kuromatsu” Parr) | Meguroku, Tokyo,
3 b/ F (Chamaecyparis obtusa Japan 2
“Hinoki” Sies, et Zucc.)
4 +7 5 (Chamaecyparis pisifera »
“Sawara” Sies. et Zucc. )
5 P =Y (Abies Mayriana At
“Todomatsu” Mivase et Kupo) %&%ido, g.lgzan
E3N (Abies firma Sies. et N H&
6 |“Momi” Zuce.) l}i;i‘;mk“’ Tokyo,
7 == (Picea jezoensis CArr) |JbiE
“Ezomatsu” I%okl%ai.gidoéﬁ Japan
. <. . pd &)
8- ué‘r‘}.,, (Cryptomeria japonica D. Asakawa, Tokyo,
gi Don) Japan
9 HhF=Y (Larix Kaemp fert EHR
“Karamatsu” . ~Sare. ) I%a:g_%nﬁo, Japal:x:1
H T I3 (Ptercarya rhoifolia A H&X
10 «Sawagurumi” Sies.” et Zucc.) l}g:g;roku, Tokyo,
1 v F (Tilia japonica Swvk.) |db¥EE
“Shinanoki” I%okl%allgido, Japan
> = .ot . . I &
) HY T (Cercidiphyllum japonica %t &
12 |«Katsura” Sies. et Zucc.) Asakawa, Tokyo,
Japan
13 EX (Quercus serrata TuuUNB, ) 4,
“Konara”

RERMIBETF » 7 TEKES
HEOLLHE 13 & (F15)
B, TOEMEAVI,

Tighb, ZhbDERK
(B 1.8m) b, REDI
WS RBEO AL U (RN
HEIAADO R AES 1),
THRES 30mm PAh (i
FD) DR FBERR LTz,

BRI, ThEhSH
N R ks TRy, B
HEF. = OROGREILTF »
T LIBEOBH (ZhE
B M1 i X 5EEL
2o

2.3 FRAEAE

F—#Kico% 2 DOHET,
KROIEFC Lichs2 T ig 2
o

A, JFRAE

EH O EH AKREHOr®, LIFR EE 0.5¢) TREL, KiIC/ ¥A OFE 1/20 mm)
EENT 3T ERERBETNGE OFLRLMEL, EHk: LTOhB (Vo om®) kot %
DREERIBWETL Hh5 We #RML, WHOL, (o VARERIML, ik ¥k
AEEE L,

B.

w R &

1) 7 FAETHEBAEOKbLOIR 1L 7 I 2fVvTs . 7bl, BHEASRAN, EELY 7%

IR AHFy 7, BERYSICL HHGEE
Fig. 1 The soaking-apparatus for the new
method.
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UTF, #1R81),
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¥FEH 12 BREKELT, +HKET 2R
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() TH=vy 75T, EEFEMORE



¥y 7ORBECOWT (FE1H) (FE) — 7% —

(e 2 E=A7 7 A =3) KEKEZT, KIEFET
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BLT, ToHkE (Ww ) 2EH L, 2¥FRKEY
HEL, TOBRECHYTIRKOLER (velg) &K
Bl

@) HokhoKHEEYE (Z &) 2RDBID, TO—
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(6 RhieF, Fxr— F2BROBL, ELSHEE

GEFE 12.7em 0 ZH, 5,000rpm) X b, EEEK
500~5,000 rpm, [EEEFEH] 1~ 2 7 O/ 4 igfl &4 T
Kufrieole. TOBKE (A o BBK§#EDOF » 7
BREWELCRDL B2R AH 7, SERENEFAE = — b

(6) BEKEEDF ., FILEIR BRI (105°Ck2 deg.) Fig. 2 The special separation funnel for

N . determining the specific gravity
FeERCET S T (U 24 Bi) EiEL, 7. 70 of chips by the new method.

HEmERE (We o) ZRD,
B EDERE» OMRBIC L DAM 7 » 7ORBELZRAC L OTEH Lic.

F o TEEE (glec)= V_(vazc.:f—z) XV
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BERDDORAMABIC LDl b Db H ot

3. ® B K R
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4. E b2

a. JIEHEC X s3E
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0.5 HHE 180g &7 b, MERNEEER 0.3 BUT, L2 T/ FAKCL HhRDLAR
EORAKEBRHEERI 1 ZUTTH 5,

HREC OV TARERF 2T OB RD, BARARREERL 1SUTTH5,

AREOEREIFDHE SN E CRALTLH A, BREOWIL, L EORBRBERLERCAND &
EEEOEVIDTHB,

b. JKEHHHIZOWT

KERCHEALL 13 BOKRIIE 2RO LB 1SHUTThHB, dLIOWELERTSL 0.06
~0.72% DEEHNET B = 2 Ligh, TAPPI Standard T 18m Tk ZhaEHL T\ 5.
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L. KB X BHIEE
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Ll EoBEEEY 13 BoBB AT LT, TOoEREER, B0 SR LLER 4
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Fig. 3 Relation between the specific gra- 042
vity of chips and centrifuging a
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(Akamatsu). . 9 500 000 o |sou‘ 2000 zso? 3ooogm Jein
Remark (same from Fig. 3 to Fig. 15) : Working. conditions of the centrifuge
— =~ By caliper method. BN FHEECL HELAMRE L 7, THEL.
By centrifugal method. DR (7<)

X Individual value. Fig. 4 Relation between the specific gravity of

O Average value. chips and centrifuging conditionTby the-
new method (Kuromatsu).
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Fig. 5 Relation between the specific gravity of chips and centrifuging
condition by the new method (Hinoki).
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Fig. 6 Relation between the specific gravity of chips and centrifuging:
condition by the new method (Sawara).
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Working: ‘conditions of the centrifuge
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Fig. 7 Relation between the specific gravity
of chips and centrifuging condition
by the new method (Todomatsu).
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fuging condition by the new
method (Momi).
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Fig. 9 Relation between the specific gravity of chips
and centrifuging condition by the new method
(Ezomatsu).
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Fig. 10 Relation between the specific gravity
of chips and centrifuging condition
by the hew method (Sugi).
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Fig. 11 Relation between the specific gravity

of chips and centrifuging condition by
the new method (Karamatsu).
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12 Relation between the specific
gravity of chips and centrifuging
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Fig. 14 Relation between the specific gra-
vity of chips and centrifuging
condition by the new method
(Katsura).
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Table 2. The cold water extractives which were solved out from chips during
the specific gravity determinations (by the new method).
No. LI ok oM Mmoo (%)
Species Cold water-soluble components (%)

1 Akamatsu 0.09

2 Kuromatsu 0.05

3 Hinoki 0.07

4 Sawara 0.12

5 Todomatsu trace

6 Momi 0.28

7 Ezomatsu 0.03

8 Sugi 0.11

9 Karamatsu 0.72

10 Sawagurumi - 0.12

11 Shinanoki 0.54

12 Katsura 0.07

13 Konara 0.29

F4E FARMEWNEERCRT 25 » 7ARERE OSSR LS HERM

Table 4. Standard centrifuging conditions for determining the specific
gravity of chips by the new method.
i K o
__Dewatering conditions
=D DK BB R &
No. 1 [ Standard conditions of the centrifuge*
Species 5 B OO
Standard rotation Standard time
(rpm) (min)
1 7 # = v (Akamatsu) 1,000 2
2 7 w <= v (Kuromatsu) 500 1
3 v / % (Hinoki) 4,000 2
4 4+ v 5 (Sawara) 5,000 2
5 F F = v (Todomatsu) 2,500 1
6 ES : (Momi) 1,000 1
7 = V' = v (Ezomatsu) 3,500 1
8 A ¥ (Sugi) Natural dropping
(30 min)
9 # 5 = v (Karamatsu) 500 1
10 +7 7 3 (Sawagurumi) 2,500 2
11 v % /7 % (Shinanoki) 500 1
12 # v F (Katsura) Natural dropping
(30 min)
13 =z J 5 (Konara) 500 1

(A LicmOBKE A

, EE:25.4cm

* Type : Basket, and Dia.: 25.4cm.



Table 3. o 3 &

' ; t}izd T%Téfﬁém %h&d
Cal per metho e new metho )
- ; e e T — — - - - - -
B OK oL oK B OB & ¢
T8 bl ‘ HRE xoa Natural dropplng Working conditions of the centrifuge B - o 7 - i -
No Species ‘ DOAKIE Koo 500 rpm (1 min) 1,000 rpm (1 min) | 1,000 rpm (2 min) 1,000rpm (3 min) | 1,000rpm (4 min) | 1,000 rpm (5 min) | 1,500rpm (1 min) ' 1,500rpm (2min) | 2,000 rpm (1 min) _‘ 000 rpm (2 min) 12,500 rpm (1 min) 2,500 rpm (2 min) | 3,000 rpm (1 min) \ 3,000 rpm (2 min)
| Specific | Moisture 1 Specific | Moisture | Specific | Moisture | Specific | Moisture | Specific | Moisture | Specific | Moisture | Specific | Moisture | Specific | Moisture | Specific | Moisture | Specific | Moisture | Specific | Moisture | Specific Moisture | Specific | Moisture | Specific ‘ Moisture | Specific | Moisture - Specific | Moisture
! gravity content | gravity content ’ gravity content gravity content gravity content gravity ‘ content gravity - content gravity “ content gravity content J gravity content gravity content ’ gravity contoent gravity con%ent gravity content gravity ’ comaent . gravity congent
) o | (glee) |+ (%> (gleo) (%) (glec) | (%) (glee) (%) (glee) (%) | (glec) (%) | (gleey . (%) (glee) (%) (glee) (%) (glee) %)t (gleey | (%) 1 {gleo) %) (glee) %) | (gleey | (%) | (gleoy | (Z) (glec) %)
i f H i | i : f . i i i |
8 | Sugi | 1 " osar | 4504 0.341 '[ 62.69 | 0.343 ‘ 62.44 0.34¢ | 62.32 | 0.344 6225 | l ‘ | : | 0.345 | 62 19 ! ‘ | 0.349 | 61.68 | J 0.352 “ 61.28 | ‘ 0.357 . 60.74
2 L 0.317 44,59 0.327 62.58 0.329 62.27 0.330 62.08 0.332 61.98 ‘ ; i ' . 0.333 } 61. J ' 0.334 © 61.57 ‘ 0.336 | 61.31 0.339 ‘ 60.91
No. 3 | 0.331 45.06 0.336 | 62.27 0.338 62.03 0.339 61.91 0.340 61.79 | ‘ s ’ . 0.341  61.6 | 0.343 | 61.42 : 0.345 | 61.10 0.350 | 60.65 ‘
4 0.329 45.99 0.324 62.72 0.325 62.60 0.326 62.42 0.327 62.24 [ ' | ‘ 0.328 | 62.1 } [ 0.330 | 61.88 | 0.333 | 61.57 ‘ 0.334 | 61.32 |
5 | 0.328 | 45.55 | 0.324 | 59.70 0.325 | 59's6 | 0.326 59.35 0.327 59.21 i f ) - | 0.327 . 59.44 | ‘ ' 0329 | 58.85 | 0.33 | s58.04 . . | o340 ' 57.19 | L )
| Average ‘ 0.330 45.25 0.330 61.99 0.332 61.78 0.333 61.62 0.334 61.48 ‘ ! i ' . 0.335 \ 6l. 37 ~ ' | 0.337 | 61.08 0.340 } 60.66 1 : 0.344 | 60.16
[ Standard deviation | 0.011 0.008 0.008 | 0.008 0.008 ‘ ‘ | . 0.008 . 0.009 ‘ | 0.010 ; - 0.010 | ;
| i Coefficient of Variation% 0.033 0.023 0.002 ‘ 0.002 0.002 | i ! } ‘ ‘ { 0.024 ‘ i I 0.026 \ : E 0.029 | 0.029 | '
— | I - D - T - H "M“”ig—’—777' T 71 *____«17- — 7i T N - Wil ‘.7 ;(_4‘ T T T W} - ) . [
9 | Karamatsu ‘[ 1 | 0.488 31.41 0.478 52.33 0.480 s2.12 | 0,483 51.85 0.485 51.67 | :, ‘ | i ; } 0.487 | 51.54 | ; 0.491 ! 51.04 | ,’ | 0.4% J 50.53 | o 0.502 50.01 \
2 0.485 31.58 0.476 52.27 0.479 51.96 0.483 51.60 0.486 51.28 | . I 0.488 51.05 ‘ 0.491 50.78 ’ ! ’ 0.496 50.30 O.t_>01 49.73 ‘ |
| No. 3 0.480 32.33 0.485 54.10 0.486 53.52 “ 0.489 53.22 0.491 53.05 : : | . 0.494 52.79 | ‘ ©0.498 \ 52.44 | ! | 0.503 | 5195 ! | 0.510 51.31 | '
| " 1 0.476 33.03 0.478 54.25 0.486 53.50 0.488 53.29 0.491 | 53.08 . ' j : 0.494 52.82 } ‘ 0.497 52.46 ¢ | i 0.503 ‘ 51.97 | ! | 0.511 51.24
| 5 0.485 | 32.64 0.478 52.27 0.481 51.94 0.483 S51.71 0.485 | 51.52 1v7 I . 0.489 | 51.19 ' o i ¥Qi927‘ 50.90 ‘ 77777 iR . Q.496 ~50.41 ! i _Q._SOZ“ a 49.86 | I
i Average 0.483 32.20 0.479 5364 | 0.482 52.61 0.485 52.33 0.488 52.12 | ! 1 : | 0.4%0 | 51.88 | ‘ [ 0.494 51.52 | T 0.499 | 51.03 | | 0.505 50.43
Standard deviation 0.005 0.004 0.003 0.003 0.003 \ | ' ' ! . 0.003 i i ‘ 0.003 0.004 ‘ . ‘ | 0.005
; Coefficient of variation| 0.010 0.007 ! 0.007 0.006 0.006 [ 0.007 | : | 0.006 ’ 0.008 ‘ ‘ | . 0.010
I — e e B e | ’ i R ! —— e e e — Sl e Al e — Y
10 | Sawagurumi 1 0.32 | 42.14 | 0.3 | 65.51 0.342 | 64.53 | 0.346 | 64.13 | | ‘ | f | 0350 | e3.67 ’ 0.353 | 63.37 | l | |
2 0.359 42.54 0.330 66.24 0.336 65.56 0.338 65.35 | | ‘ | | i - 0.343 64.86 0.346 64.52 | ‘ | ‘
No. 3 0.360 42.99 0.335 67.06 0.349 65.70 0.352 65.39 | | I I . J 0.355 65.12 0.356 65.01 l ‘
4 0.357 42.95 0.339 | 67.50 0.355 65.99 0.360 | 65.60 | | 1 | . 0.364 65.28 0.368 | 64.89 \ |
, 5 0.359 42.99 0.335 66.19 o 0.347 | 64.97 | 0.352 777%‘7»7 o 7_‘ I | o I P 0.358 64.13 | |\ | 0362 o 63.49 | ,,‘_H' ) o o 7‘ B I R o
Average 0.359 42.72 0.334 66.50 0.346 65.35 0.350 64.99 ! i | | { | ‘ 0.354 64.60 0.357 | 64.26
Standard deviation 0.002 0.003 0.007 0.008 ’ | | i‘ | 0.008 0.008 ‘ \
Coefficient of variation| 0.005 0.010 0.021 0.023 “ : \ ! ‘ “ ‘ 0. 023 ‘, 0.024 ’ I J
o N N OO R I IO e — - ‘ e - = ] R s e R B [ —f —] - — . B ' - | J— L _
11 | Shinanoki 1 0.360 41.71 o.353 64.95 0.357 64.56 0.366 63.70 0.375 62.79 | ‘ ; } { ; . 0.380 | 62.85 ‘ ‘ 0.384 61.97 | 0.388 ‘ 61.51 i 0.394 60.97 ’
2 0.354 38.87 0.345 62.60 0.348 62.24 0.360 60.91 0.362 60.65 J \ i I 1 ) 0.365 J 60.18 ‘ 0.370 59.63 | 0.374 59.14 “ \ 0.379 58.63 ]
No. 3 0.370 43.34 0.361 64.65 0.370 63.80 0.386 62.32 0.396 61.28 ‘ | ! i | 0.404 | 60.52 ‘ ! 0.409 60.06 ‘ 0.418 59.24 ‘ 0.425 58.57 ;
4 ‘ 0.349 42.98 0.341 66.47 0.348 65.73 0.356 65.02 0.359 64.73 [ | ! ! 0.364 64.21 | 0.369 63.73 0.377 62.99 ‘ ‘ 0.381 62.61
S 00347 36.24 0.337 | 65.10 | 0.343 | 64.49 | 0.349 63.86 | 0.355 | 63.20 !ﬁ,_* - o R o ‘7770.3577”7 6223’*,‘ o ’707.8647 _62.24 | } | 0.366 | 61.96 o 0.369 ~61.67 N R
a Average | 0.356 40.63 0.347 64.75 0.353 T 64.16 | 0.363 63.16 0.369 63.53 ‘ | ‘ . | 0.374 | 62.04 | 0.379 61.53 ; | 0.385 ‘ 60.97 \ } 0.390 60.29
| Standard deviation 0.009 0.010 0.011 0.014 0.017 : | , ; | o0.019 r | o.oi8 | | 0.020 \ 0.022 ‘
Coefficient of variation| 0.026 0.028 0.031 0.039 0.045 \ | | w | 0.050 ’J 0.048 | ] 0.053 ‘ | 0.056
e o S O S N . I S O, Oy S . _ - = ,k e o _ S S )
12 | Katsura 1 0.433 54.76 0.437 59.40 0.440 59.18 0.447 58.57 0.450 58.28 1 } ‘[ l | | 0.458 57.62 | | 0.466 56.94 | | 0.478 55.91 | ! 0.495 54.50
2 0.436 55.17 0.430 59.62 0.433 59.34 0.439 58.84 0.444 58.41 | ‘ | ‘ [ ‘ 0.448 58.08 | | 0.459 57.13 0.469 55.84 \ | . 0.489 54.48 ‘
No. 3 0.431 55.10 0.435 59.43 0.439 | 59.08 0.443 58.73 0.446 58.59 ‘ i 0.450 58.08 J 0.459 57.33 l 0.470 56.41 | ‘ ‘ 0 489 54.76 ‘
4 0.434 55.48 0.422 59.90 0.428 59.43 0.432 59.02 0.437 58.59 | l 1{ | “ 0.446 57.80 \ ‘ 0.449 57.51 ’ 0.459 56.59 | ‘ ; O%ﬁ}74 55.31 ‘
5 | 0.422 | 56.73 0.443 | 59.57 |  0.447 59.22 0.453 58.71 0,462 | 5797 | b | . 0.468 | s57.52 | | 0474 | 5697 | | 0.499 | 54.98 | ! | 0.0l 54.81 | o
Average 0.431 55.45 0.433 ) 59.58 0.437 59.24 0.443 58.77 0.448 58.37 ‘ | | ‘ | 0.454 | 5781 \ I 0.461 57.18 . 0.475 55.95 | \ | 0.4%0 54.77 |
Standard deviation 0.005 0.008 0.007 0.008 0.009 ' ‘ ! i 0.009 ! ] ‘ [ 0.009 | ! 0.015 [ | ‘ 0.010 |
Coefficient of variation] 0.012 0.019 | 0.016 0.018 0.021 l : ‘ L 0.020 | 1‘ 0.020 ! | 0.032 | ‘ | 0.020 ’ ‘
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13 | Konara 1 0.682 37.68 0.670 ‘ 41.80 0.673 41.55 0.678 41.16 0.680 41.02 ‘ | | | 0.684 ‘ 40.76 | ! 0.685 40.63 | ‘ ! 0.687 40.49 T ‘ 0.689 40.36 ‘ |
2 0.692 37.31 0.684 42.37 0.696 41.55 0.699 41.13 0.701 41.23 | | | | ‘ 0.702 | 41.17 1 ‘ 0.702 41.10 1 I 0.705 40.91 i 0.707 40.78
No 3 0.680 37.60 0.671 ‘ 42.70 0.679 42.23 0.684 41.81 0.686 41.62 | \ ,\ ‘ 0.688 41.49 , i 0.691 41.29 | I 0.692 41.23 | ‘ | 0.697 40.90 & |
4 0 676 37.80 0.670 ’ 42.58 0.679 41.94 06.80 41.88 0.682 41.75 | 1 | l 0.686 41.42 l i ! 0.691 41.09 | | i 0.693 40.89 ‘ | 0.70C 40.42 |
5 | 0.676 37.83 0.669 | 42.80 | 0.674 | 42,48 | 0.678 | 42.21 | 0.680 42.08 | j b 0.6B2 | 41.36 | ' 0.685 | 41.65 \ 0.692 | 41.19 o 0.695 | 40.92 | o
| Average . 0.681 | 37.64 0.673 | 42.45 0.680 . 41.95 | 0.684 41.68 0.686 | 41.54 | ‘ ’ \ I 0.688 | 41.36 \ | 0.691 41.07 | L 0.694 40.94 | 0.698 40.68 \
! Standard deviation \ 0.007 0.006 ! 0.009 ; 0.009 0.009 | j | ‘\ 0.006 | i | 0.007 } i 0.007 | 0.007 |
‘ Coefficient of variation ~ 0.010 0.009 | 0.014 | 0.013 | ' 0.013 \I i \ | } | 0.009 \1 ‘ | | 0.010 ‘\ . 0.010 ’ | 0.009 |
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T8 bl ‘ HRE xoa Natural dropplng Working conditions of the centrifuge B - o 7 - i -
No Species ‘ DOAKIE Koo 500 rpm (1 min) 1,000 rpm (1 min) | 1,000 rpm (2 min) 1,000rpm (3 min) | 1,000rpm (4 min) | 1,000 rpm (5 min) | 1,500rpm (1 min) ' 1,500rpm (2min) | 2,000 rpm (1 min) _‘ 000 rpm (2 min) 12,500 rpm (1 min) 2,500 rpm (2 min) | 3,000 rpm (1 min) \ 3,000 rpm (2 min)
| Specific | Moisture 1 Specific | Moisture | Specific ‘ Moisture | Specific | Moisture | Specific | Moisture | Specific ' Moisture | Specific | Moisture | Specific } Moisture | Specific | Moisture | Specific | Moisture | Specific | Moisture | Specific | Moisture Spec@fic Moisture | Specific ‘ Moisture Spec@fic | Moisture - Specgfxc " Moisture
gravity content | gravity content ’ gravity content gravity content gravity content gravity ‘ content gravity - content gravity “ content gravity content J gravity content gravity content | gravity contoent gravity con%ent gravity content gravity ’ comaent . gravity congent
) o | (glee) |+ (%> (gleo) (%) (glec) | (%) (glee) (%) (glee) (%) | (glec) (%) | (gleey . (%) (glee) (%) (glee) (%) (glee) %)t (gleey | (%) 1 {gleo) %) (glee) %) | (gleey | (%) | (gleoy | (Z) (glec) %)
i i 1 : | i : i . i ! ; |
8 | Sugi | 1 " osar | 4504 0.341 '[ 62.69 | 0.343 ‘ 62.44 0.34¢ | 62.32 | 0.344 6225 | l ‘ | : | 0.345 | 62.19 ! ‘ | 0.349 | 61.68 | J 0.352 “ 61.28 | ‘ 0.357 . 60.74
2 L 0.317 44,59 0.327 62.58 0.329 62.27 0.330 62.08 0.332 61.98 : ; i ' . 0.333 } 61.7 J ' 0.334 © 61.57 ‘ 0.336 | 61.31 0.339 ‘ 60.91
No. 3 | 0.331 45.06 0.336 | 62.27 0.338 62.03 0.339 61.91 0.340 61.79 | ‘ s ’ . 0.341  61.6 | 0.343 | 61.42 : 0.345 | 61.10 0.350 | 60.65 ‘
4 0.329 45.99 0.324 62.72 0.325 62.60 0.326 62.42 0.327 62.24 [ ' | ‘ 0.328 | 62.1 } [ 0.330 | 61.88 | 0.333 | 61.57 ‘ 0.334 | 61.32 |
5 | 0.328 | 45.55 | 0.324 | 59.70 0.325 | 59's6 | 0.326 59.35 0.327 59.21 i f ) - | 0.327 . 59. , ‘ ' 0329 | 58.85 | | 0.334 | 58.04 . | o080 ' 57.19 | L )
| Average ‘ 0.330 45.25 0.330 61.99 0.332 61.78 0.333 61.62 0.334 61.48 ‘ ! i ' . 0.335 \ 61.37 ~ ' | 0.337 | 61.08 0.340 } 60.66 1 : 0.344 | 60.16
[ Standard deviation | 0.011 0.008 0.008 | 0.008 0.008 ‘ ‘ | . 0.008 - 0.009 ‘ | 0.010 ; - 0.010 | ;
| i Coefficient of Variation% 0.033 0.023 0.002 ‘ 0.002 0.002 | i ! } ‘ ‘ { 0.024 ‘ i I 0.026 \ : E 0.029 | 0.029 | '
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9 | Karamatsu ‘[ 1 | 0.488 31.41 0.478 52.33 0.480 s2.12 | 0,483 51.85 0.485 51.67 | :, ‘ | i ; } 0.487 | 51.54 | 0.491 ! 51.04 | ; | 0.4% J 50.53 | o 0.502 50.01 \
b/ 0.485 31.58 0.476 52.27 0.479 51.96 0.483 51.60 0.486 51.28 | . I 0.488 51.05 ‘ 0.491 | 50.78 ’ ! ’ 0.496 50.30 O.{)Ol 49.73 ‘ |
| No. 3 0.480 32.33 0.485 54.10 0.486 53.52 “ 0.489 53.22 0.491 53.05 ‘ ‘ | . 0.494 52.79 ‘ 0.498 | 52.44 | ! | 0.503 | 5195 | 0.510 51.31 |
| " 1 0.476 33.03 0.478 54.25 0.486 53.50 0.488 53.29 0.491 | 53.08 . ' j : 0.494 52.82 } ‘ 0.497 52.46 ¢ | i 0.503 ‘ 51.97 | ! | 0.511 51.24
| 5 0.485 | 32.64 0.478 52.27 0.481 51.94 0.483 S51.71 0.485 | 51.52 1v7 I . 0.489 | 51.19 ' o i ;Qi927\ 50.90 ‘ 77777 iR . Q.496 50.41 ! o _Q._SOZ“ a 49.86 | I
i Average 0.483 32.20 0.479 5364 | 0.482 52.61 0.485 52.33 0.488 52.12 1 ! 1 : | 0.4%0 | 51.88 | ‘ [ 0.494 51.52 | | 0.499 | 51.03 | | 0.505 50.43
Standard deviation 0.005 0.004 0.003 0.003 0.003 \ | ' ' ! . 0.003 i i ‘ 0.003 0.004 ‘ ‘ | 0.005
; Coefficient of variation| 0.010 0.007 ! 0.007 0.006 0.006 [ 0.007 | : | 0.006 ’ 0.008 ‘ ‘ | . 0.010
e — e e B e | ’ i R ! —— e e e — T T T e Y
10 | Sawagurumi 1 0.32 | 42.14 | 0.3 | 65.51 0.342 | 64.53 | 0.346 | 64.13 | | ‘ | f | 0350 | e3.67 ’ 0.353 | 63.37 | l | |
2 0.359 42.54 0.330 66.24 0.336 65.56 0.338 65.35 | | ‘ | | i - 0.343 64.86 0.346 64.52 | ‘ | ‘
No. 3 0.360 42.99 0.335 67.06 0.349 65.70 0.352 65.39 | | I I . J 0.355 65.12 0.356 65.01 l ‘
4 0.357 42.95 0.339 | 67.50 0.355 65.99 0.360 | 65.60 | | 1 | . 0.364 65.28 0.368 | 64.89 \ |
, 5 0.359 42.99 0.335 66.19 o 0.347 | 64.97 | 0.352 777%‘7»7 o 7_‘ I | o I P 0.358 64.13 | |\ | 0362 o 63.49 | ,,‘_a' D 7‘!”7 I I o
Average 0.359 42.72 0.334 66.50 0.346 65.35 0.350 64.99 ! i | | { | ‘ 0.354 64.60 0.357 | 64.26
Standard deviation 0.002 0.003 0.007 0.008 ’ | | i‘ | 0.008 0.008 ‘ \
Coefficient of variation| 0.005 0.010 0.021 0.023 “ : \ ! ‘ “ ‘ 0. 023 ‘, 0.024 ’ I J
o N N OO R I IO e — - ‘ e - = ] R s e R R [ —f —] - — . B ' - | J— I _
11 | Shinanoki 1 0.360 41.71 o.353 64.95 0.357 64.56 0.366 63.70 0.375 62.79 | ‘ ; } { ; . 0.380 | 62.85 ‘ ‘ 0.384 61.97 | 0.388 ‘ 61.51 i 0.394 60.97 ’
2 0.354 38.87 0.345 62.60 0.348 62.24 0.360 60.91 0.362 60.65 J \ i I 1 ) 0.365 J 60.18 ‘ 0.370 59.63 | 0.374 59.14 “ \ 0.379 58.63 ]
No. 3 0.370 43.34 0.361 64.65 0.370 63.80 0.386 62.32 0.396 61.28 ‘ | ! i | 0.404 | 60.52 ‘ ! 0.409 60.06 ‘ 0.418 59.24 ‘ 0.425 58.57 ;
4 ‘ 0.349 42.98 0.341 66.47 0.348 65.73 0.356 65.02 0.359 64.73 [ | ! ! 0.364 64.21 | 0.369 63.73 0.377 62.99 ‘ ‘ 0.381 62.61
5 1 0.347 | 36.24 | 0.337 | 65.10 | 0.343 | 64.49 | 0.349 | 63.86 | 0.355 | 63.20 {‘_* - o R I ‘7770.3577”7 62.93 | 086t | 224 ) 0.366 | 6196 | | 0369 | 61.67 R
a Average | 0.356 40.63 0.347 64.75 0.353 T 64.16 | 0.363 63.16 0.369 63.53 ‘ | ‘ . | 0.374 | 62.04 | 0.379 61.53 ; | 0.385 ‘ 60.97 \ } 0.390 60.29
| Standard deviation 0.009 0.010 0.011 0.014 0.017 : | , ; | o0.019 r | o.oi8 | | 0.020 \ 0.022 ‘
Coefficient of variation| 0.026 0.028 0.031 0.039 0.045 \ | | w | 0.050 ’J 0.048 | ] 0.053 ‘ | 0.056
e — o S O S N . I S O, Oy S . _ - = ,k e e . S e N
12 | Katsura 1 0.433 54.76 0.437 59.40 0.440 59.18 0.447 58.57 0.450 58.28 1 | ‘[ l | [ 0.458 57.62 | | 0.466 56.94 | | 0.478 55.91 | ! 0.495 54.50
2 0.436 55.17 0.430 59.62 0.433 59.34 0.439 58.84 0.444 58.41 | ‘ | ‘ [ ‘ 0.448 58.08 | | 0.459 57.13 0.469 55.84 \ | . 0.489 54.48 ‘
No. 3 0.431 55.10 0.435 59.43 0.439 | 59.08 0.443 58.73 0.446 58.59 ‘ i 0.450 58.08 J 0.459 57.33 l 0.470 56.41 | ‘ ‘ 0 489 54.76 ‘
4 0.434 55.48 0.422 59.90 0.428 59.43 0.432 59.02 0.437 58.59 | l ' 1[ | “ 0.446 57.80 \ ‘ 0.449 57.51 ’ 0.459 56.59 | ‘ ; OJ_}74 55.31 ‘
5 | 0.422 | 56.73 0.443 | 59.57 | 0.447 59.22 0.453 58.71 0.462 | 57297 | b o8 L os7s2 | | 0474 | 5697 | | | 049 | 5498 | ! | 0.0l 54.81 | B o
Average 0.431 55.45 0.433 ) 59.58 0.437 59.24 0.443 58.77 0.448 58.37 ‘ | | i | 0.454 | 5781 \ I 0.461 57.18 . 0.475 55.95 | \ | 0.4%0 54.77 |
Standard deviation 0.005 0.008 0.007 0.008 0.009 ' ‘ ! i 0.009 ! } ‘ [ 0.009 | ! 0.015 [ | ‘ 0.010 |
Coefficient of variation] 0.012 0.019 | 0.016 0.018 0.021 l : ‘ L 0.020 | 1‘ 0.020 ! | 0.032 | ‘ | 0.020 ’ ‘
—_— —_— — - - ——- — —— *——*“"—*‘W**”i e — e - ‘ S N ‘7 _ - - —_— — = —— 7,-‘ —— - - — , - - - ——— e ’7{v e
13 | Konara 1 0.682 37.68 0.670 ‘ 41.80 0.673 41.55 0.678 41.16 0.680 41.02 ‘ | | | 0.684 ‘ 40.76 | ! 0.685 40.63 | ‘ ! 0.687 40.49 T ‘ 0.689 40.36 ‘ |
2 0.692 37.31 0.684 42.37 0.696 41.55 0.699 41.13 0.701 41.23 | | | | ‘ 0.702 | 41.17 1 ‘ 0.702 41.10 1 I 0.705 40.91 i 0.707 40.78
No 3 0.680 37.60 0.671 ‘ 42.70 0.679 42.23 0.684 41.81 0.686 41.62 | \ ,\ ‘ 0.688 41.49 , i 0.691 41.29 | I 0.692 41.23 | ‘ | 0.697 40.90 & |
4 0 676 37.80 0.670 ’ 42.58 0.679 41.94 06.80 41.88 0.682 41.75 | 1 | l 0.686 41.42 l i ! 0.691 41.09 | | i 0.693 40.89 ‘ | 0.70C 40.42 |
5 | 0.676 37.83 0.669 | 42.80 | 0.674 | 42,48 | 0.678 | 42.21 | 0.680 42.08 | j b 0.6B2 | 41.36 | ' 0.685 | 41.65 \ 0.692 | 41.19 o 0.695 | 40.92_ | o
| Average . 0.681 | 37.64 0.673 | 42.45 0.680 . 41.95 | 0.684 41.68 0.686 | 41.54 | ‘ ’ | I 0.688 | 41.36 \ | 0.691 41.07 | L 0.694 40.94 | 0.698 40.68 \
! Standard deviation | 0.007 0.006 ! 0.009 ; 0.009 0.009 | j | ‘\ 0.006 | i | 0.007 } i 0.007 | 0.007 |
‘ Coefficient of variation ~ 0.010 0.009 | 0.014 | 0.013 | ' 0.013 \I i \ | } | 0.009 \1 ‘ | | 0.010 ‘\ . 0.010 ’ | 0.009 |
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On the Specific Gravity of Chips (D).
The measuring methods.
Akira Ito
(Résumé)

The author proposed a new determining method of the specific gravity (absolute dry weight
to green volume) of wood chips, which is considered to be an improvement upon U.S. A.
TAPPI Standard T 18 m.

The new method is outlined as follows:

1. Place chips (corresponding to about 1 litre of apparent volume) in a beaker. Soak
these chips perfectly in water under vacuum (see Fig. 1).

2. Transfer the soaked chips and water into a special separating funnel of which the
volume is known (V ¢c), and fill up this funnel with pure water (see Fig. 2).

3. Open the outlet of the funnel and drain the water into a narrow-mouth bottle of
which the weight is known.

After draining continuously, let it stand for half an hour. Then weigh this bottle and
compute the drained water (Ww g).

4. Measure the temperature of the water immediately and read the specific volume of
water (v cc/g) corresponding to its temperature from a calculation table.

5. Determine the cold water extractives in the drained water using an aliquot portion of
it (Z 2.

6. Transfer all chips from funnel into beaker and weigh its total weight (B g), then.
place in the centrifuge basket and centrifuge for a standardized period of time and speed.
determined as described in the last paragraph (9). Again weigh the weight of chips (C g).

A=B—C=weight of the centrifuged water in gram.

7. Place the centrifuged chips on the shelves of the drying oven and dry to constant
weight (Wc g), which will require about 24 hours.

8. Calculation of the specific gravity.
V—-(WVZ:—L%—Z) v (8lee)

9. Standardization of speed and time of centrifuging.

Select a green log, representative of the species, saw a number of disk, thickness 20~
30 mm, from the sound part, which has no knots, decay or other defects, then finish accurately
those disks to a shape of rectangular solid, and measure the volume by the caliper having
1/20 mm readings on its vernier.

The specific gravity of chips=

After the measurement, convert separately each block to chips by a chisel, and take out
a litre of chips.

Soak and drain the chip sample as described above.

Centrifuge the soaked chips at various speeds and times varying from 500 to 5,000 rpm and
1 to 2 minutes.

Dry and weigh the chip samples and calculate a series of specific gravities for each condi-
tion of time and speed.

Compare these specific gravities with the specific gravity calculated by the caliper method.
Adopt as the standard condition a time and a speed for the chosen species at which the differ-
ence of each two specific gravities is least.

From the results applied for 13 species, the author concluded that this new improved
method should be more reliable than U.S. A. TAPPI Standard T 18 m as regards the experi-
mental error. '

Moreover, for the purpose of getting the approximate value, it is permitted to abridge the
determination of the water extractives and the correction of the specific volume.



