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SIHEL, SETLIDLX-SYHAL v F(2)IXXMC LTHk{, ARFAKRZ OFEL 2 EEERIEL
TE#LHT. BROUEIHY 12 AT, RHLBEACEATHC L2 W ALTHEFTIV,
ZOBEA— 2 —HCHRY Y] - 1B R, HEEYMEA A » FUNE TR LTES 2o T,

Phot. 1 A 3t3% A type apparatus.

Phot. 2 B 3183 B type apparatus.
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i) B OB o 5 - "
1) A BOBe ‘ '
a) BEROHE
BEREROBE IR (H)E L
L, hi%7 7 ) AR THE L <
(DBEXRFCEEILHLDOTHSD
2% (Fig. D, (B (-BORE,
5 L ORI X - TEEAD .
CERBEOMIEDLY, Fv 7D _ - S —
FCRALRBRICERE L L & 1o The cylin:rtil:;..l e31ct1]'3od%::?JrﬁigJ Tygetfgratus and
L, ¥v 72 OBMRB I Rin > T additional instrument,
%, i, PECiEE T AN B @ﬁxﬂgfxfnﬁﬁégwm%m B RN, RbEMICRELEE TS
72T Fig. 14 WRd 4 EBEOBEBLRF LI FEETHRAIN T3 HEBMNEEL T 5 DX
VB > T B HDEDNTHA—r y FDF vy TR EFRFR 15 @ARIE LR, AEEOREY (Table
D # IUEBRNERORL I L ABEOEES, b BEY AW TSHROERYTTHSZ Lic LT,
b) & : .
THEHHEL ShicF »y 7OINCHERZLECHH IR TEEY 10 2FICBALTA— 2 —%
Bh, TOTHEY L - CRHMERIEL Lk, 37, EORBEA L b ENERAS A AKRERORE
ETELIRRL, 2R IBALT, £0dnb 400g #FREFRLT JIS Z 2102 0k h2®e
AREHEHTHZ LIt Lic, 2L, TRTEKFORFMIBERLIEC L 570, F v T ORI IE
¥ 1lem, X 33cm, BX 7em OEFHFHUOLWBAMCAN, KB OBRAREH RS EEREY AT
Tigotc, LIE> TABRDOBERL, 17y FORBITOWT 10 2FTOWEMEOFHMEL, FHTRIE
THLEAKROFHEL S - GGHEOBELRMN LA Litikd,

. r) B B0OBE a. b. C. d.
- - r=a4 Y=2 r=2 r=2
BRIFHOIEBRCHYEORE T r /\ T T
HARTRES 572, KOTHE A; i' o\L¥
Eﬁ’?ﬁf&o?‘% e = . e 8 = _‘oi_' o
a) Sample BOHE 7 % s o 37
Fig. 7 10R L 5ic JEic B ! - g
545 BROBEIE, [EK 25cm, : g | 2
e =]
BEHH 25cm DEE 0 DT,
EOEMCBEIER L ThH5, L B N N
edis T, AR BRIREHET, 1
ECELTVW530, HBWIIET .
| IL:L l‘L'l

ﬁl‘ N % a)ﬁ;:ﬁhgg*ﬁﬂ—_w:ﬁi) %ﬁ;k insulaker, (mm) ¢:|5'»m1n

ELWREBOVDIZ R LS, D2 Fig. 14 BfE L7 4 BEOBRER
Z, RN TEhUERBEANTY Four type electrodes were. tested. .
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Table 1. EREHOMRE

Performance of the rod type electrodes.

% ¥/ .
Form a b c d
F v TOKRGRE % | .= ¥ i ¥ iz L i
Moisture condition of chips dry wet dry wet dry” wer dry wet
¥ B fE 1 , ' '
Average 1.5 3.5 1.8 3.9 1.5 3.5 1.6 3.3
= 017 | 017 | 0.14. ] 0.21 | 0.19 | 0.23 | 0.15 | ‘0.26

Standard deviation

=1L % & 9 .
Coofficient of variation 10.9 5.0 8.0 5.4 | 13.3 6.5 9.3 8.2

SREROEIL LR K2 BN H 53T C, TOBERMEL RO, WEKIEHE (green), ¥H(air dry)
FIEREORBE L, HIB-€ OWNERC IR L CRIORE & D7t5, WECAR, 27—
TEEOE» RO LEETEHD, ORI LEHBRERORFRERDI,

b) Fy THA XOYECOWT : o

FREHRN & 5 BAKEIFHOBE, KB 7 4= 512 LCABBR T o & IHIIER
2aKE, BEOMTHE d=f(ur) DBRILIZLICIBbITTHEM, Fv 7 HHBOBEIL, 7
» THEORA L LTOREDEMCERCHT 3HE GMOES/RHOBH & LERT 558,15
B, ZOMERF vy THKORAL LTORESN—ETHY, FHRDOHDALESN S —ETHIUL, F v
FO% A ROZIZBRLTL B, '
L AT THTR, Ty TOREEEO—IHL LTy T4 AR EFCRD, v FY Y
SINIF  TRT AN, RERED T 5o 7404 DT ORMSALIME ORRELBIT, THIC X
> TR - T B DPFRTH S, Isstrh, X, &, I, £AMCESL, LOBRECHELT
Bo Kt A, FAROKGESARELELTHN, Kf 25~35mm B 71 CHSbOEK,
11~25mm ¥ 74k 15~35 mm OFEAICITV 5 b D%, 4~11mm 7L 6~15mm OFFHICIIL S
bR, d~6mm UTFOROELA L LTS, —F, &1 X0RAL @EEL) ¥, 12E—F
LT, EHCBMASRIEEF » 7 A—D— Db 46 7y MCOWTHEL, T LikER Tl Table
2 DEEHThHoTS "

TDX3liinb, Fy YA XHEHHRERCE JIETHEERO S L EHETERET - 7

F A ABEBECSZ 2D, 13mm Bbkdk, ZREUTFENMEL, #£2 FRBRVT, K 0:/h
10, K6:/h 4, R7:/03 K8:/h2 KO0:/h10 ORALEED, BR—ECHEORTEL
TRDL, XLLEOHEAKICE T, F2 L ORARE 0%, 5%, 10% :ELSeTERENMHY
AVt ot, BERO—20BATOWTHIESY 5ERIELTREEL L D, FLHTEOBL L
2o EBCHREI SR TV BF v 718, TRTK 61/ 4~K 81/ 2 OFFHAICIZL » Tk,

) FEECRBET S LD ;
a) BROKE |
THEBCBRAICTE - TV Tededd, HBUE T » 7 BET S v b A Tlahs » Fototd, 7o 8T
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Table 2. ¥ v 7 © B A X
Percentage of mixture of the ordiarily chips.

&2 1 = A LARGE &1 MIDDLE /N SMALL | &% b DUST
SIZE 25mm Bk 25~11 mm ll~4mm | 4mm BT
B Mﬁing f‘;ﬁg% 11.8 74.8 12.8 0.6
Standifrd de%ationé 6.09 4.93 5.29 —
C?geﬂiciitﬁt of Tariation 52.0 5.6 41.7 —

B TER LT »y 72RINT2BR L T050 5 5bT T, Fv 7ORECHTE LKoY ELHA
NBIHIH 3kg TOORBIE AV TKEREHMAL, EbCE =— AR Ah, AEKOERLI
TLOMEERANIL, :

WERZABRCE N TUL, E=— AR BbE AN ¥, TOFNEREELFMAL, BRIART
DOWEHE, AP2EHBECANTHELL, A, B EHLd, BRKEHID, BEOKEC L b5
BOEREE R,

i) FRERRISE

1) Sample BOHE

ABTEOFREN D, SERHE (ol XS BT » 7 & AR THELLBAE Ut
Sample BT OVTIRRREM V23, B BIEMBE IR L CHAEELER T 5 0 T, EEOMEL
Sample BAMERH B HEYE 252 LI PERERE =) © a) THRALD, TOERERY Fig. 15
Erde ‘ :

2o baiek 5 BBOBEL, Fv 7OESHEMTIC Lica, FEDIHML T2, At
T—EDMECIE D, ThE X, W bFy 7oz THHBEREIEL LR D2, TRECEL
ANMBZ LRI Y Fy TOREN—RTI D D, BEF vy 7T BT, &Ry ST
ETHERMENTLEC I o T LIhls TRBES LTV BET, 2RV RELEHE’LY, £0
HHNTORTHET 52 LXDFE LY, R bdBEF v IR\ T, ZERBIIFRM O X 28
11~15cm OficH b, s » 7T, Fh X VY EEHHEAIPPEL, 10~16cm DREH -7, £Z
T, Fy 7OERYMLT, 12~1dcm ORI F v 7HBBEC AN THETIUETARE LENLD
RAZLiied, ZORBRI—MTIAZIND T » TOEHKSRELBEELLET 30~40% LT, I
2kg BEOEE L5,

r) Fy ¥4 XOHPE

KRV EBRE, KFy To/hFy THREBORARYER LT, B4 L Ebh2RAHCHT %R0
B Fig. 16 Thb, MAOREML5ERDE 2 L THE L BREMEBETHY, ARTEHETS
%o RICRT X 51, 2~3 HROWEWLES, My TORO|TMEL KT » 7 OHOHERMEDE
7B 2, -‘%@:W,},\éhb% y 7ORAHCIBEU,N X 5 KB THDK 6: /0 4~K 81 /)
2 PEHEHTIEERIrh—EDRRELL bk, T bEEBELEL T, ThHOLIRCRA LD
FA MR BALTHE Lo Fig. 17 Ths, EBICT » 7C BASRTL 5L FOBXERKT
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Fig. 15 ABoEL #— % —iBROBE K
Relation between the mass of sample and the
meter reading.

F167 &

1% UTeERAIRTHD2, =2 CiiEss
CEYHLTERENL - T, £OHKE
X, —RCFA L OEKRENBEDOF » 71T
B, iiE 5~10% (BEEEE) BLo0T,
ZTOHELL - TROL 3 &FA L BEORMN
L 2 BIARRER T 2 ERC S 55 4R
FE 10% BALLCBAETLEARODBE
LOENDLT3ERBEC L Y E o0, L
it T, R TORETIE, £R DR
R, KF v ZHKREH DX 5 BRioRET
EETIIH D X DT, Fv T4 A%
BT 2 RBEIEE L b D25,

~) FKopE

F v 71k, ThOHERD L RERORE
2b, ¥FEMERC Y - TEKTBHE %
DTHBHY, BKEZTICF vy 7ORELK
Thishh, TOPBLRGF CFBOREN
EEOEL DEL THZ L BFHEENS,
BSEBOE(E A — 2 —HEHHFATKDS

FERFAOHBTE, KO I 2BEHMIL L XY, ROBEEBHERCDBUSLIET LS
&, TOBBEEITORAECDITGETHD, AERCHEM LEHBRTIE, A, B ERLb, BEHER
JUERER CTENC OFBLEA LI L o0 AR5 X 5CBILTHHDT, TOPRYLLLrD
b DThb, Fig. 18 =YLV LM (REBMRKESH) Fv TCKENT, €=—rFEcAhic
P ORRREBC L bIsWHELERTHS, BRERE, Fv 732 A LBKET, KORFLSEF
y 7ORECAESB\VILF » THICEEL TV H5DTHEH, YR, ML ckKOERLSTEKRITHEM

T 2B EHEERMED BT 5. —TREARE

= HBWHUBLETL, FHEEREL I LI
I~ \\\\ 0 o——F
\\\ \\\\ |
65 == ————Tmrm— =
f e ~ . .\\0\ Z’ . Lo
3 S R TR D | $ a o 64
['4 >~ < rS . PR
5 ~lo ° 5 % . 7..3
ty 00 = v ag:2
= o
60 o
0 > me‘tq‘eo of dust L\Ila chip w *TE
55 - —t - -
b4 & 7 ¢ TOSEm Fig. 17 FIEDRAKIC I B4+ 0

7 6.5
Mixing vatio of c!ﬁé

Fig. 16 v 74 A XOEA K L HEHBROBEFR
Relation between the mixing ratio of chip size
and the meter rgading.

BARLFHEHER

Relation between the mixed percentage of

dust of chip and meter reading under the
appointed mixing ratio of chip size.
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M HEREMENT TS B, BHEMEET BICL
iy, D BVITEEE L T iekaiF v 7ic
BKENBDT, BRABBHIAROMELLD,
I EROBRERRT L i, BTIE
KEHOREL T TIC 5 HEBRCRIN T3
2, Fo TXTTRLIBEFRKLTS X 51T
Fhbhbd. LT v 71X b L DB OR
HMiEDFENHZ L 3053~15 R % BT 5
FICIZIE—EBDEC 5 X 5 Thb, ThiT K
L, =Y Fy T3EKE S BB LR, D, F
BERELE—EDHEEL LD, BEOEREC L
gy, b THRTABERSA LRI, Zhid
~ VM OBKEEN LI HHYHEL, BK
%, EbBEKL TS5 AHOBERCIE, RED
HERB DT RCE - T BDREBCH - b DL
2 bhd, Ll THERTIRT TEaK
HoFy TRAELERLAKOZ L LD,
BROZEBNR I ERDNIeh o TebDEEZD
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A, B MEtRHTOBBOZIHIL, RIFAE
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Fig. 18 Kz X HEt#RmOElL

Variance of the meter reading by the sprin-
kling.
A LERT, B:5 5, C:30 £, D:15 B
Bk, F:24 BefEEE, F:7 Bk
A : before sprinkling, B :when 5min after
sprinkling, C : 30 min after, D: 15 hrs after,
E : 24 hrs after, F :7days after.

bIPEREL, BREOEBOWETIET 15 v +2kE HBEMER LI, i, BKROEEH.
BRFHIML L EBER A IR 2BERE - 7o X WML BRAERHEL) 5302 E X bhs,

=) EHRR

A, B WSCET 2MBERORF Y Licob, KA 07 » 7EFRBC R CRBRBRET -
7

a) OBl H

BN SIEERM & REERIERIBAH (LD 2RFIL, PS5y 7 BIUEER 1y P2 LT, WEHIL
DB ABRTIIHEHLINFy 7D, HB W v 7 IV BFEL THERL TS 2% 1
"y boieh 10 HFIREFLACRATHEL, 10 HEAOFHELXS - Te vy FOREMEL Lz, B &
DFAE, By POFFH L HEERIC 10~15 2FIEEY, £IhbIE—BYTo07y TR,
24T 2kg L LT, ISBALCLETHERRL Lic, MIERBHILIry bhich 4HE L, ROk
OF3ETOUELT, ThbOFHEX 1Ry FOfEE L,

b) 2ELEEL I UERNE

ABORFHC oW, HBHERC (1) BEROEICLSF v 7HIZFO LB TO|RD, 10457
T1.5~2.0kg 21, ThEX{EBALALT 400g 2R L7z, B BERALNIII 2kg ofn b, h
L I<RALT 400g #RE LIS '
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ZDX 35 LTE 400g ORBHT 4-D)-b) TERLLEHOLBARCAR, &BMO7 2% LT
KB BE L TEN R RDIHE, 4-)-b) X V2L Lz, BRIEIAMHEANDORKDOEERLZITiIs &
5t OEBIBETSY, ZhILOWTi 5-i) KERICEN S,

c) FEREE L EKER I THREDORR

Fig. 19 [T A%, Fig. 20 K BROEHFRERLRT, AL b1l ry F1IRELTEIRTWED
DTHY, 2L LUITERNBERC L -7, 2R X3 LHEONIWHESMMITMcEL %,
HEOASF LI EACH B L bacich, WEBCLY, =, SO/ —F7CHF5Z LTED
CREEY ETS 3LE 2 bR,

Fig. 21, Fig. 22 I ABKIUBROHBMERERLLE (Vu/Wo) L DBRERTIOTHI2, &
Abley b1ELLTT Ry PLASDTEHD, COBFIHEOBREC X 5ENLEHIAEI RS,
BEOAOETTIb TWARETHS, WThce LRAIESRE, »inhBHEEELZRL, MG
B LToBEGEYELMCT A LATE,

5 ® A R B

EMABROLEE, A, B MBROERAUNTFIHRECHE » 0T, BEEHK S L OHREHRKIC 1T 5848
SHBHT R T, FBNCERRRETR- 1

i) FBowkE _
CRECEHEALCHSECHFOERCLL B0 Ths2, I LICERNEih HRERM: 2 ik LT

BRI OWTD, ZOBERTIL -

q 0o
/ % . 1/
3
o MATSU /x /' / o/
o SuGl / o ® MATSU S e, |
. & TSUGA , I 60 o SUGI < b /"
X Mired Havd Weod X7 e & TSUGA / .
x . % Mixed HardWood / o'/
AR el
6 . « 7
X / / d; X o
£, S e /
35 7 X7 ¢ 4 /°
& . 6 “/
54 :|:J 0 L 1o
¥ « |/ % ’
3 v / o 20 -
/ £
2 /x / -40
1 60 P
0 Mois‘ztoure Cor\TseOm‘t <wet4bgsc) 50 (g6 ¢ 0 Moisz‘glm Cm'?gent (WeI40bAS€) A
Fig. 19 FEHRARC &5 ABFBRAERS Fig. 20 EHRRIC VT 5 BIROFEHE
L Ry ) 2 (EKF
The result of A type apparatus at practical The result of B type apparatus at

test (moisture content). practical test.
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100 q
80 8
) \
. . X
. L] ..
60 % d . §
x .-
0\< % ° Xeo
X *\P
40 \ 6 X .
x ) - x
. e Y \
%m L 35
a v
& N 0 . \*
§o o 84 \
P N\
o o \ ¥ ,} o
(o)
20 5 3 l
\ A
[
” N . X
BT . 20 5 30 "5 5 20 5 30
R R . . g . ™3, |
SpecitiC Volum e , Specific Volum (Rl
Fig. 21 ERBC kT 5AROERE (BB Fig. 22 EMmRBCHKIT 5 BROWE
The result of A type apparatus at practical HE (ks
test, The result of B type apparatus at practical -

test.

a) A—ZX—RAlF— )

EECIR D FHNT W5 F v TOESKRIBEERET 25~45% GLEHKE 33~80%) Db OHEEM
CEH TS B2, EAOBRREOEC & &4 RFEAAV bhs X 5 einh KEn bEKc
FEWdDETCHRREEL TS, EOBINTIE, Z0X>5Kb0R TRIETHZ E2ERETHS, LIt
Pt o TEHEBOREHEIIYA S OIBETH D, BHED A—F— XAy — AR UHAL » FT2fH
CLTHER LT b DTRERED S DILOWTIREES L O THE X 5 LT » 1ol BB
ETEEFLLLAND -k, BBEOHIHCBELMIATETD, 0~50 & 50~100 O 2 B
CEaL BRB L5 L, ke & bt - THBEK D —BERCET 2 X SREBELR,

b)) KB & '

Phot. 3 dRLTh 5B L 5 C EBEO LMK E, RRBAC—ERHE ) 27DDOLDOTHLA
RER D MIFETROEGINFRITIh 5 otedd, BC—EHATLAERTERD - D THSA, &
a e rohReEY, EFTOTRTAERAL 5X 5L, WERROR L&D 5, 20w/ LPFEE
CIIRBEFDIeBERTHRT A VR EUERLEHC Lz,

o) BRI

C OBWOHBTIE, REBLLBHEMISD LERMERKAL D, RBILOL 5 RELDE X
5 H I % OB bR TV A2, S bEEORER L LT, Ritorb ) CBEEFCARS
ENEEE ) 7p DUSER I SEEE AINT A L L L, WEORABE R T OBREREL, FERRL
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—FHTHUDIE > TR Z L AEEA I B b TH B,

i) FRREAEOEE

ARBRTIAROREC 4-ii)-=) CORIKFBEENE LI BHBEF » 7L &FEROK
HERE W 2R®, FOMBREMOAOTETRYIBRE, 7y 7OLFER W, £RD, KADX5
CEOENOBEHERDDHDTH S,

Vu=WotWu—W,

o, W B&EARKLIUA =Y OKFPER,

zach®E, KFEORHECRENENIES D, UTTh IOV TR ETIR-» 1%

1) B DELLEK ‘

Fy THRKPEBEL, KFTEEXYJETZLFy 7REKLT, RUDIIEHS, ObIIR4CE
BT Fig. 23), —F, TR RO EETHEKRERY 16 - LE2FERELRKDR
DEECHMLT@L A, F0OELLTO AL Fig. 24 02 {BKD & bighinRAO 1R
¥, BIE—EOBFHERLIS,

") FEOSEEOFERSEME, REOMPIRERH L AR

AE, TH=Y, BIOKERORBEYKIC S HRBELLD D, SIU1FEHBELS DO
CRERLSESOEEK Y 500r.p.m. & 1,000r.p.m. D 2 26D T, LAHWARRERTHIK LicERIL
Fig. 25 DL D Th -7, FHIBEENS /MO b OGF—EDMELF LIz, 1FHOD Ok
LAERR LT, = UL RBEIEBED L 0RBKINKE2, BULSHEC L VR4 KT 2 0EKL,
ERETERD b O ERB O TSR B b0 bThS 5, Ink, BA LISELARORME
% 12.5cm OFEE THREEESIL 5,000r.p.m. DD THD,

~) BOSEESOER R L AR ORKE, FHIBRERHE & AKX
BEOS B oMK% 1,000r. p.m. i

@@ BED, T Hw v DEREESKELLSY,
L .y
e P 21.0%, 38.0% #IV 73.0% ORKE
& A
7 |5 P 400g $&H, ThTh 5 5H, 1HEOY
£ |= -~
% B ; Lodede MEEE LEOBPTERMBALIERE
= - - )
oo |— | e Fig. 26 O X 5 Tl -7z, B BB b
/ 7’2 - . L N SD gl e :
Yz e Zel, —EERORMEAVOTEK
‘ //’/ KADEHLE » T 52, BRI
Weiﬁhtmtlir{A"'A m‘ﬁ Hard i b o < [EHERRE & AROBRIZE T
s0k100 ] o0—o suﬁl___
/I Vet a-a Mucd Had X, %JJWEE 55D% @ﬂi_‘ﬁ@ﬁ?ﬁ:\' L,
i M 1 B b DR T B ER LT LI, ¥
o, BESSOBAIELIBECL B
30k 1000 | O FERIC LB DD LBE-EOHRERT
0 Soﬁm T-wag 4 50 (min) 60
+m WwWhHZkdEHSNI,

Fig. 23 v 7OEENH L EEEL N v y
Relation between the change of weight of chips_and =) ELABBOWERRIEORE
soaking time. . U EoiERL, bR E KFIZBREL, X
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1000 @ MxedHadwed  No pre- Soaking 2 @ MW 10007:PM { Smindes) @ MH 500 TP  Sringies)
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° S . @ 00 @ sua (fhowr ) @ MamUS00 @ (7, 7]
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500 |
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Fig. 24 BEEELEK : AHEL Fig. 25 ZRLABERORER, NS
Relation between the change of apparent T ORBOFIEERRE L O
volume of chips and the test cycle. Water Relation between the number of revolution
was separated with hand swing in @®~@, of centrifuge separator and the revolving time,
with centrifuge separator in ®. pre-soaking time.

CREERIBL, WS HMBIE LD, KFEEXRAEL, ZHOSBEST 1,000r.p.m., 1 HHE
KUl ZhBEREXPAETIEL 3IE—C0FKLEHNT S LWRETH S L& 2, EOLOHRED
BRACELTE, PHED 12X 0T TCRRIVESH, s ORI L 5EREEL DHEANOKHE
PRAENT H=< YiICO0TE 1,000r. p.m. T2 SHBEOBANRI VL I TV, LirLIhidss
LEKRRBORC OV TORRTEHS o), BESHBINAE VX ) T, SERERREOREIIE
BEEESTELLZ LN bbb, £2 T, Fig. 25, Fig. 26 O&E» LWHIEES 2, HEEE
500r.p.m. F X 1,000r.p.m. DdDONFNFNDEE, HEEEHEIRRE (1~3.55) R —%E
BREETRTI LX), FERTILELSOBBOFEAKAEEROTL SRELI,

Ticbhb, RBEKPCBEEL, ISQELZIRIHL, W5 HMBLELLDL, KPEEYREL, &
OAOMERET, 1,000r.p.m., 1 SRBKLCHE, EFEREYRETIE, BEF—E0FRrHEETIZ L
HERETH D, ZOBRBELAKRDRETOEAK L OBRIIEDT < Y DFATIEE LD TREND b
;fco

) BOSBER L FIRD AR L DL

IR I ARLSEESC X AARL, FRVCRIG 0L EOAK L DML Table 3 D2 kd
ThoT

JREM (5 v viats) OhoFHEL 1.085 $EROFIUL 1.072 TEIFARTFRFh 0.024,
0.040 & EbDTNEH 57,
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Table. 3. BMUSEEHEGC X 3A% (V) LFRICIBEK (V) okt (Vo
The ratio of V that is measured by the centrifugal separator to V’
that is measured by the hand separation.

B OB K 4 3 bo¥rBHE | B ¥R E | £ 1k K K
Number of Average of Coefficient of
Species Sample ratio Standard deviation variation
%
L 48 1.085 0.026 2.4
N 115 1.072 0.043 4.0
5t Total 163 1.076 0.039 3.5
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Available test of the A type apparatus.
SUGI : Cryptomeria japanica D. Don 10
MATSU : Pinus spp.
TSUGA : Tsuga sieboldii Carr. — 25 % T 5 Wy
TODOMATSU : Abies sachalinensis Fr. Scum. Moisture Content (Wet base) :
KARAMATSU : Larix leptolepis Gorp. !
HINOKI : Chamaecyparis obtusa EnpL. Flgj 28 BREORAABRER (BKH)
MOMI : Abies firma Stes. et Zucc. Available test of the B type apparatus.

EZOMATSU : Picea jezoensis CARr.
HIBA : Thujopsis dolabrata Sies. et Zucc.
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Table 4.

FREWEEOBE LRE (BB

Repeatly error of various measuring method (Specific volume).

Unit m®/ton

A B 1
RALIENEL . )
L2F% AN | BRAEHE | B%bih | B 3 & | A 5 2
bi:| € #: |Volum in propor- BE
. tion to weight
Meaesggxég measurd by Simple Stacked Specific B type A type
m ovendry method | buoyancy content volume apparatus apparatus
and centrifugal method
separating
buoyancy methed|
~|¥% B &
M Average 1.628 1.73 1.626 1.668 1.529 1.730
SIEEREK
< | Coefficient 4.87 6.64 5.33 6.20 2.14 3.67
of variation
w | % B fE
> Average 1.085 1.191 1.139 1.086 1.086 1.366
DI EERER
< | Coefficient 2.00 2.52 2.17 3.02 2.75 3.20
of variation
Table 5. HAEREEOBEE LIRE (EFFD
Repeatly error of various measuring methed (Solid volume).
s & HEE } )
Hl E & |EEESKFCIB B O B|A  FH %
Measuring method  |Moisture content B type A type
(wet base) by apparatus apparatus
oven-dry method
= ¥ o¥B  fE .
M Average 0.387 0.419 0.411
8 IE & & &
- Coefficient of 6.8 8.2 8.5
variation
¥ | ¥ 0B fE
> Average 0.473 0.519 0.522
BENRE:
< Coefficient of 5.8 7.5 5.4
variation
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Determination of Dry Weight and Specific Volume
of Wood Chip with Electric Meter.

Takeshi Uvemura, Hisayoshi Saito and Tatsuo Nakano

(Résumé)

It is very important to measure and determine the quantity of wood chips when they are
purchased or sold. But the general method of measurement is either in accurate or unreliable.
Particularly, we can not determine quickly the dry weight of wood chips with oven dry method.

This being so, we developed a new type electric meter to measure the moisture content
and specific volume of wood chips, and determine the measurement method of quantity of wood
chips. The results are as follows:

1) To determine the quantity of wood chips it is most important to determine exactly and
quickly the moisture content and specific volume (true volume of chip converted into log/ wet
weight of chip).

2) The resistance type meter with its inconstant contact of electrode and inexactness of
meter reading at high moisture content, is not serviceable for estimating wood chips (Fig.6).

3) The dielectric type meter is suitable for wood chip estimation; therefore, the portable
type meter with stic electrode Fig.8 (a) and fixed type meter with cylinder type electrode Fig.
8 (b) were developed for trial.

4) Some influences applying to dielectric type meter are chip size (Fig. 16) temperature
(Fig.9, 10), rain absorption etc., but they are negligible for use. ‘

5) There is a high relation between meter reading (Fig. 27,28) and moisture content or
specific volume of wood chip (Fig. 29,30). In the former case the relation is proportional,
and error is smaller at high meter reading than at low reading in the latter case, the relation
is inverse proportional and error is smaller at low meter reading than at high reading.

6) Type B is most suitable for wood chip, because it has closer accuracy than A type, and
the influence of salty chip may be corected.

7) The meter reading influenced by density of each species, but the 3-relation curve Chigh
density, midle density and low density) méy be used to get a high degree of accurary (Fig.
27~30).

8) Measurements of salty chips. (in logs that have been in sea water) give very high meter
reading (Fig. 31). We developed B new type correcting circuit for salty materials, owing to
decrease of resistivity of them at high moisture condition (Fig. 33).

9) Stability of measuring with dielectric type meters is higher than other measuring methods
(Table 4,5).

10) Standard method to measure specific volume of wood chip was as follows : Wood chips to
be measured were immersed in water for five minutes, and weighed in water and weighed
after one minute, water separated with 12.5cm diameter centrifuger at 1000/min speed (Fig.
23, 24, 25, 26).

12) From results obtained it appears clear that the dielectric type meter, particularly B type,
is a very useful instrument for measuring the quantity of wood chip, and has high availability

for practical use.



