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BNARER - (LERRRBRCHELERT 5.
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Table 1. ZFREBROMKE, FI 4« A—h—, EHETH

Materials drum-barker and chip-mills surveyed for each test.

El vr t F 5 A2 — 5% — | £ i L %
Test Materials Drum barker Chip-mills surveyed
a& I %Fﬁﬁ Close type
W, 43X H .
Test T | 77 Y/MEAK | E & Diameter:2.35m | gmems T KK,
B Pinus densifiora, small logs | & & Length:3.65m . .
A I in diameter EiE$ Numbers of rota- Shizuoka Chip Ind. Co.

Test It tion : 14 rpm

.. | &% Continuous type
2R, 72 * .

REx I ﬁiﬁfﬂﬁ'd‘&ﬂiﬁk%ﬂﬁ ]_E % Diameter : 2.35m mﬁmﬁ K. K.

Hardwood, small logs in & & Length:6.0m

diameter and cants Elfiz¥ Numbers of rota-

tion : 14 rpm

Test 1L Kyb6wa Timber Co.

D) AHEMIFHR (@ @) @ AHEMIHNIFEER
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TEREEHRCI VHETA N A - -2 —RIBPACST O, WIRCIFENICL 255
FFEAINTVBD, HEHEPWCE UL EEROBR L WK S bRk ), hb
oﬁﬁuﬁ%%mﬁmghtvbﬁ,ﬁﬁLt;5&bﬁ@o$ﬁaLruﬁ$eﬁfFaA-x—w—
FHREDBH » b o= A —FRE D IYBENCHRAIN TV SEBRE T F7 4 - =7 —ROVTHE-
RKERPEM LI XA THD, 20X 5 RE - RRIBEBEBRENRE T5HFRE, Ho0 UDHKT
BEtR% b oM BHY & 2SR ERY E 2 & b b, ch b OBIREER T 5 HERITRA LW D T,
HRETHFT & - 1= — OHRE - THEE LORFECHE - RN L2 5 HTERL, Table
1 DX35kEDl,

2.1 & #

RRIICEVTHEL LT 7~ v/ NEIKCHIRER L » ALKOMRT, K74 - - h—ict:
RAREHETRCPRRER - HELER L. 2 OBR0EENAEHRILFig. 1 ©RENB L) TH2,
KRR ICFVTHSEE LEHRIRALIIRT7 A=Y/ MEAKT, BRI LRARCF T & - S—A—Ki:
SRAEMEFTRTHRER - HREE Lics, RRI 2 RRS KMMEARH OEEREEEI L Y KE WS
RETHZ L LHARENS VL THS,

REA I OREMII T CRIERM THOT, B 15 B8 (Ob 2 METH) KLU, BIREN
6 H AR U300 x5 &, FOMIIEIRE 2 » AURBRLAL DD THS, ik, TOFHRIL
FLA L AR ESEEIC L VOB Y BIFRIRTOE Y, 0% b i L b5 < AT 5 (Fig. 2),
ZARROERMBPOETEHTCONWTELHSH L Table 2 DX 5 Thbo

2.2 FSL - i5—H—

REA I, M 2EMLIFS A« S—»— 2% 2.35m, X 3.65m, EX 8mm OHMAET, H
BECHEAD, —WHCHRE LO2HF L, AENECZRIGHCHEFILTT v /A cigELe -
HE IREERRE T 2 7cd 0L e BT 5 ER TH DM, BIERILF 7 ARRIR D DT bl 1 7%

%l Testl Test T

s0p- —]"

20k
N 2
Sa b
g .
LLQ &IO"

L 'gﬂﬁwm&ommno 3070 50 60 70 80 90 100 110-120 /50 W0 150 160 170
W 1% t (mm)

- Diameter
B .
sok . Test m s
5 MEBAK b} E 24 7RI #
Small dianeter log Cant be sawn Cant be sawn
20 two pieces four pieces

.20 30 40 50 6070 80 90 40 50 60 70 80 90100110 120150 6070 80 90'100110 120130 140150160 170180190 200 210 220 250

& #& - Diameter (mm)
Fig. 1 #RMOERIIARBEERK

Frequency distribution of diameter of logs tested for each test.
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Table 2. HREMBOBME - FHEKE - EEFEH - KB - #5
Species, assortment, average moisture content, range of diameter,
number and volume of the materials tested.

] : Bk R|EEBE| X K|y o AIL¥
R B o 7 = tt-p parent p t
Moisture Range of | Number of Volume i}ng at.mggln
Test Species, assortment contents diameter logs ofu o1 materials
9% om m? fml' drun;/
volume %
;‘g}&ﬁl 7:757‘), ,J\/fﬂx:.j[ak
Test T f’mus, small diameter 79.7 3~11 1,210 2.069 50
og
R | 2.0 7, MEAK
Test 1T iPmus, small diameter 79.7 3~17 1,040 3.547 80
0og
JRZERR, MEILK & B
Hardwoods, log and cant
235 Quercus serrata
7V Castanea crenata
7 Fagus crenata
KA / % Magnolia obovata
v 7 Carpinus sp.
¢ ;' 735 .
= runus serrulata
BRI | s o 5 3.0 | 2~23 1,829 4.655 80
Test TI Stewartia monadelpha . ’ .
A =% Kalopanax innovans, D5 b ENES
= =/ % Styrax japonicus Percentage of each assort-|
¥ > ¥ Salix sp. ment in this total volume]
# <~ Quercus sp. N F K log 30(%)|
=5 Acer sp. ZO%#f Cant be sawn
Vyay s two pieces 31
Clethra barbinerbis p4->%t Cant be sawn
12028 four pieces 22
and two species others Z DfbEHF Other cant 17,

':-«:A ¥ . 2 T
JREERA/IMEN AR  Hardwood, small
diameter logs (end view).

Jpp———

b ¥ O/MEI K Pinus, small diameter logs.

JREERI MM Hardwood, cant. JRZERH/IMEILA  Hardwood small diameter
logs (side view).
Fig. 2 #:RMH Materials tested.
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A5t b, FIEMECIRERRISE Y b

g = ) - 2A=%R L, FIRORMRICT A

R OWGER 7 4 - < —n—, B HEORNILL AT BERTH . #

FHDavTEY -V av7

View of operating drum with return = '\7”“‘]: D M7 akEbR, R
conveyor from upper position. LCHE S NI B KRR Y S h, #

' ; HIEENTED L 5o T B, 20
S — bR IR R VI &
DK#S KT APICHAT B & 5 IKEDT
B, WhORBRERE FT A - I
#—Th5bFig.8)o LI LARII Lk
WTIEME F 7 A ARERAKEDD,
AR E AR ZED ZERWTEFT A
—*%F%Faﬂﬁﬁ*ﬂ“ R k%&ﬁ%%ﬁ

)&?a kkLﬁ%:' ‘ ;

¥ APEEEIC & b Dl DI cEEHRIR -1 —
Saw-teeth type bar be installed

>

in side of the drum. : i ﬁ%ﬁ%"%&%&
Fig. 3 EHERFI & - ,1—h— o
Continicus. type drum barker used Test TI. : 3.1 F 71.\@%@? ‘]&%IJ&Q\Z

R I, IRV rﬂ%&a LicF35 JRPRE 7:-01%@1’?%&39» TEEMBE 2 v XTI X bti:;z\_/u
T, %I 40 SRIEEHEE Liz0b, HORH LA%EKL, F7 A%@%éﬁ;fm To*f]‘é{ﬁb 3
TERFR, & OBFERMIE 15 5Th50 5 1| TEOHEFERMII 1 BT EEY LT 5, &
DOERTECER LH2HAA TR, F7 Aﬁﬁﬁfﬁﬁ% 1045k, M@é&;&&zi:&@ﬁfj 10 B HEY
TAEMEEIEBICERIBL, %O%&ﬁ%?é,_h&@ﬁ&ﬁ&éth *9Amrﬁxbto%,§
S 10 HEMEET S LR BT L, BRI IKk\ TLMEERNN 40 45 ;ﬁsﬁ I i\ 'C&i 50 ﬁﬁa‘i
bl hRE LR, % 10 A 3 I A RO O 1B AR BH T UE Table 3 @J; 5 1&50

ek, HEER L IHELERICK LR ShAEROES (%) TRL, %&%Q/mé<%&émkm
B ,mw/mmék%&ﬁht%Af&éo_owﬁﬁu&&#bb1anoﬁm%mutt;—»
v FRERMRCE & o, %J&ﬁ%ﬂﬁi&zﬁﬁoﬁﬁtt&%m?é rrl, ERTHLEDE
?ﬁlk Lo Lfmo@ﬂ%&%ﬁﬂ&% <10%, >90% TiIh&X, *Fﬁ@%ﬁiﬂ:@?&@k%< B E
FRSH50, WERRSTHZ LRIV BT L L Lis,

RO = L%, JREEMM 2R LR T O R 2/ UK S Hlic g 25 & Table 3-3 © X 5
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Table 3. F 7 »JEERH & S HIFRO HBERK
Operating time of the drum and frequency of each percentage of bark removal.
3-1 Test I
o ): 4 = F 5 »¥E#ZRF] Operating time of the drum (mm)
Percentage of bark 10 20 30 40
removal
% f >f f 2f f 2f f >f
5 (0~ 10) 49 49 17 17 0] 0 0 0
15 (11~ 20) 5 54 9 26 3 0 0
25 (21~ 30) 2 56 10 36 2 0 0
35 (31~ 40) 6 62 4 40 2 0 0
45 (41~ 50) 2 64 3 43 3 10 0 0
55 (51~ 60) 6 70 6 49 5 15 1 1
65 (61~ 70) 5 75 4 53 5 20 2 3
75 (71~ 80) 5 80 7 60 13 33 2 5
85 (81~ 90) 11 91 23 83 20 53 11 16
95 (91~100) 9 100 17 100 47 100 84 100
3-2 Test 1T
4l & % V5 A3E#EER]  Operating time of the drum (min)
Percentage of bark 10 20 30 40 50
removal
% f >f f >f f x2f f >f f 2f
5 (0~ 10) 56 56 21 21 2 2 o] 6] 0] 0
15 (11~ 20) 6 62 9 30 3 5 6] 0 0 0
25 (21~ 30) 5 67 8 38 5 10 0 0 0’ 0
35 (31~ 40) 5 72 8 46 7 17 2 2 0 0
45 '(41~ 50) 4 76 8 54 3 20 1 3 0 0
55 (51~ 60) 5 81 8 62 | 7 27 | 6 9 0 0
65 (61~ 70) 2 83 3 65 12 39 5 14 1 1
75 (71~ 80) 7 90 3 68 10 49 6 20 2 3
85 (81~ 90) 7 97 13 81 22 71 24 44 16 19
95 (91~100) 3 100 19 100 29 100 56 100 81 100
3-3 Test 1L
& ) = V5 AE#sRR] Operating time of the drum (min)
Percentage of 10 20 30
bark removal L C JL,c| L c TLc| L C T L.C
o f J2f| £ Xf >f f 2f| f Xf > f f Xff Xf| Df
5 (0~ 10) |38 38|35 35| 36.5|21 21|27 27| 24.0|17 17|18 18| 17.5
15 (11~ 20) 9 47| 7 42| 44.5| 4 25| 9 36| 30.5| 5 22 5 23| 22.5
25 (21~ 30) 7 54 49| s51.5| 4 29| 5 41| 35.0| 2 24| 8 31| 27.5
35 (31~ 40) 2 56 7 56 56.0| 3 32 47 39.5| 4 28| 7 38 33.0
45 (41~ 50) 9 65 62 63.5| 3 35| 8 55 45.01 5 3311 4 42 37.5
55. (51~ 60) 4 69111 73 71.0| 6 41|10 65 53.0| 4 37| 6 48 42.5
65 (61~ 70) 5 74 4 77 75.5{ 9 50| 3 68 59.0| 5 42| 6 54 48.0
75 (71~ 80) 3 77|10 87 82.0| 8 58| 7 75 66.5| 6 48|11 65 56.5
85" (81~ 90) 11 88| 8 95 91.5| 21 79. 18 93 86.0 | 10 58 7 72 65.0
95 (91~100) 12 100 | 5 100 100.0| 21 100 | 7 100 100.0 | 42 100 | 28 100 100.0
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# )4 % F 5 »YEEGERERY  Operating time of the drum (min)

Percentage of

bark removal 0 _ 50 -

% L C L,C L C L,C L C L,C
f [ f f| X f 2f|f 2f| >f £ f| £ Xf| 2f

5 (0~ 10) 7 7|14 14 10.5 1 1111 11 6.01 2 2 7 7 4.5
15 (11~ 20) 4 11 6 20 15.5 5 3 14 10.0| 2 4 6 13 8.5
25 (21~ 30) 3 14| 6 26 20.0 1 7 7 21 14.0| 2 6| 4 17 11.5
35 (31~ 40) 5 19| 3 29 24.0| 4 11| 0 21 16,0 4 10| 8 25 17.5
45 (41~ 50) 4 23 7 36 29.5| 4 15| 4 25 2.0 2 12| 2 27 19.5
55 (51~ 60) 1 24| 5 41 32.5| 3 1811 36 27.0| 2 14 1 28 21.0
65 (61~ 70) 4 28| 2 43 35.5| 6 24| 3 39 31.5| 4 18 6 34 26.0
75 (71~ 80) 5 33 7 50 41.5|10 34| 4 43 38.5| 4 22 5 39 30.5
85 (81~ 90) 13 46 | 12 62 54.0| 9 43|11 54 48.5| 1 23| 4 43| 33.0
95 (91~100) 54 100 | 38 100 | 100.0 | 57 100 | 46 100 | 100.0 | 77 100 | 57 100 | 100.0

Frequency

2 8 Es

f : frequency for each percentage of bark removal.
>f : accumulated frequency for each percentage of bark removal.

L : small diameter logs.
C : cants.

(%)

80 Test 1 pinus ya

Frequency
% 4 5 B
58

| 40 (min)
EUN-S: L] '
Operating time of drum

70} Test Il hard wood

% HIRES N
254 ..
s0l- Bark removal _,// 95%

Operating time of drum

Fig. 4 HERH L BHEFOMBERO—HF
Relation between frequency of bark
removal percentage and operating
time of ‘drum.
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LB LT,

a) 7 Ha=vDFE, V7 AEERRM 105
BB NI LA THEIRWH, T
bLEER 0~10% BEOHHHI 50~60%
FEBTVBE, 20 HEITHI20% Lish
30 7 Bicid &L Zbhis o, Thic
RLsgrcgEIhicH, Thbb e ER
100% O# & 5< T 0% U ECHEX h
PAERRER] 10 4 B itk Th 3~9%
Zbhan, EERFHOFEC E bt 3
HAMNBEITHN L 40 0BICIZRBR I, I
L HIT80% BERCET D, OFMEDOFH O
Hp LR THOMBREAR, MIVHER
DOHBERIEERM L & bR L, K&
WHIEEERD TN T B EIAH S
bhb, o0 —Fik Fig.4 REhBX5
TH D,

b) BFEMMEXNRE LERR I KR\
The AROERNL LIS A, &R
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DEEIC. 2 b 75 5 FEE 909 AL E S o MBS RO MMOBINE, B I, T ICHBLTd
L0 THDT, ZOZLnbIEEMMIT »~ Yy KB LAKR, g 2 5,

¢) FI AYEEERREN E b TERMTHS 10 HHICETh, FHE 90% M EDRIEERICHE
SRAHHRR I, MHLOM &bl 10% dRbIAZ 213, FT aRCHAEISHORES,
To & 2SRRI ORERR], A% h 5 ¥ COMEREOMIC X BEER Kic X D EE Lo R
torb5ﬁ@ﬁAﬂAk%%&%o%oa%xahéo=/«7L;0F9Amkﬁﬁna%k,ﬁﬁ
SRS BRHIE D RN SO LIXFETH S, L#Lﬂiﬁluﬁﬁmk&fﬁmoﬁﬁf
BHECHET L, TORPBLHATRbUBEROSLS & & 213D b,

3.2 %ﬂ&%&%@;ﬁﬂutﬂﬁﬁ&@ﬁéﬁ

Aﬁﬁ%ﬁﬁE<&hdk?v%&$oﬁo&&bnéﬂA(mﬁﬁﬁ)ﬁ%<kb ZLRTN

TOMPFLEHEINS THS 5 BBRIANCEASIC LB D THBH, hbOBFRY S bichnh T
VWRIThH bbb, Table 3, 4 IKid X 5 KAHERICHT 2 HBER f ORME Zf 220, &
B OB N7 AEERNAHER L LTRRE, Fig5 0L 5 Thb, ik, EEREC
HE R O—BIE Fig.6 Wind X 5 Thbo

CHBORRND F T A - = d— D%&%%&ﬂﬁ?%ﬁﬁﬁﬁth,Eg7kﬁéh6&ﬁmﬁ
BEAEE S, Tiobb, F7AKHRENIBEHOMITSTEOET, HEETH24L0% Ot
ATRTA00%) THHH L, Ko EIOERCHY L t BREEGRILSHEINTWH (HEE o

90 Test i .

8ol —°— MK 704K, 1394 m>

(T BA Gt sA 3200 e
R

100

R0
f_;e,o
50
®
40
]
50|
20]
10
1 1 - 1 1
0 10 20 730 40 50 ~ 60 70 8 90 100 O 10 220 30 40 50 6 70 8 9 0
#MOR ® # g & %

Percentage of bark removal Percentage of bark removal

Fig. 5 (1~4) V7 A{HEEREC & OHER L RinHBERKOBIR
Relation between percentage of bark removal B(%) and its accumulated
frequency >.f for each operating time of drum t (min).
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(5) 40 & (6) 50 % #
Fig.6 F 7 »3EGREERHZ L OFEIRE (7T H~= )
View of Pinus logs removed the bark for each operating time of the drum.
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%) 7 11(%) bobh, FHEROME

WARELMUN (WK 100%) KBRE g
CEROCELT S L RERETG £ B T
BOQIE B: ¥ CORMUBERR TG £
P LCRORERS X537 tn EfRES KR
i FRC 6 RIBERGE L R L S
BICIERZE(L L, BRI LIV BRI <

LI DRI ta FEREERET N TOMIX 0 B % 100
SERWHE SN THEIE 100% oAt 100 KIE® Percentage of bark remoal
%Hbbhbztrinh, ARlokEc—
HTBTTHD,

L LEEOBHAIL I b OB ERIT
HETHLb LN hERTA L5 T
SRR TG, R\ F 7 AJEERR
OHEE, PIVHERCES ¥ TRYO
WL I AEANA DR, ZOZ ik
SEERR R VAR LT EESERR

100
%

2

0 - B 25 100
Fig.7 V5 AEEGERRC & ORIFHRE

FishbhigwHR0 ZoTW5 & L& Ek B ER DBIR

+%, MEERREY —Ee TS (te—ti=ts Diagraphically diagram showing the relation
between B (percentage of bark removal)

—tyreer=ta—tn-n), STHHD ty, torerota and >f (accumulated frequency).

ERSVERCARDBEHBEHRVNIVC , HARHEELEDD LR L VRE 7 2 EERHORE,
ZTOBEROHFRAKRLTOMOBAKE, Lo TERHR FT 4 « = h—ThHIuLHET A OE
A, Y, REXEFMLIEXZ 55 b ot 4 — OBPH R TEROBMHEER LTV TEAkRICh
b, FLHRBRT S BEIMEGALE, SETOMORT L AR L, KSR - RinBIER
DRI DD Z LATE S,

3.3 HLAREFRZIR

RERD F 5 A -+ 3= 7 — OIEROFEC LU, HEHRCE JET N7 2 NOMHARBIIREE
NhBivbh, BB I, I ICAV -3 — T3 60% »FED I vbh T3,

FaAmm&ﬂinbﬁmﬁﬁxmsy&TKIDFaAwm%bbfxﬁﬂkﬂﬂénao@,:@
X 3 IORRETH A RAE o 7o BRI T A M REOARKOE AR, HRMOBED X 5 TeBRBAR &
2 ERDI0T, KRR I,O,IM KR\ TiE, H60nLHa V7RI DEMINTY 7 2RCARD
Rk, F3A0BBC Lsksbhihl byhicikshr BRIL, chiRETodas®E a(%)
XU, adBRBR I C 50, RERIL I CERER 80% & LD ThBr, ARRICK TREHAR
HoME Viim®) REMCHELTHB DT, EHEARLRE (%) B IUBRRBICHEY T 2 ELERK
UG r & RK>BH L Table 4 DX 5 ThH%, .

F5AgME Vimd), FJARCHAE R ORBR Viin®), F 7 APICHIAERIH D kb 52
BIARE V(') & THESHARRE, ABRREIIKATH LIS,
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Table 4. FRROMAR L ABAK
Apparent, actual putting amount of materials for
drum volume and putting factor for each test.
RN oM HAZ s £ H 4 A F
A ® Apparent putting Mot R B Actual putting Aok OB
amount of materials [Volume put in drum |amount of materials| Putting factor
Test for drum volume 3 for drum volume
0 Vi (m®) o 7
A (%)
HAERT, Test I 50 2.069 13.1 0.26
RAEBRIL, Test IL 80 3.547 22.5 0.28
SREA, Test T 80 4.655 17.9 0.22

a=(Vy/V)-100 (%)
B=(VyV)-100 (%)
r=8la

Cotita, B LUT OEIHEHE L OMEYRIT 5 IblcRDIDTHEA, ChbORIER
¥y 7TEHGOSBENRE T TEESEOMENE TR TV ABRICE T, FEMHER S 08
BERTLLCIUREALHRIRBZENEE L2 EL b5, TR bLOREDOEED—F
LLThIFBIL LB,

ZORBRCE\ TN OERAARL HEHICEL TRRT S 2 LIXTER0lDTHL Y, RBRHR
LEELAEEE B RO L 5 ThB,

(a) 7Ha~<yHoBs, BB 1L O 2EFE . RnHBERMK (Fig. 5) THETS:, RRI
THbbMERALZBORECBENREIRNS D Z LA, LEbRAbLRS,

(b) ZhFOMEALIER 80% DAL 50% TN, HEHENRBERCRD F 7 AEEREIIK
10 SRR BEET 5, '

(c) JEZERM DBEIIHRER WL 751 Th B fodd, M DHSARIR & H R O BRI b2 I BERIIT S
BT e TEAORA, RER I, I 2 08 L TR b HEMHRLERC T H OHASREN L.
BT rizinbhs, HIELUEHRFT A - - 2 —DFEBEELECEWTL, N5 ANOHDO®(D ZH
B HORHEDOBRTHARRNE LS HIFT, - 0FMHEREOBEC & v EE TR T
5BRTHD, IoB V7 20EMRHEF, bohUd~v—2 LEMEHAL NS 4 X biiH$% % CoRF
HIZRE LI RE, Hob DT 15~30 ST, BENLOTIRBU Lk L8, BRI A -8
= AR THR N7 ARCBAIR T LHAMKRE SR A IIZ, F7 ABHEE bOF bhicA
A T ARSI S RIEERIR S —1ie X b, A FAREEEE Liebd bhF S cHRLE R
52 TEZLNBIEFTHST, ZOEBRIERELE VAR bO TR, GLABKBAIRS
MLV LHIND LRI VO SHMRETHT X 5 &k 5 iFbhis,

(d) LSO TERAFT 4 - A= —EHAR T &« = »—ORBRERH BT, HERT
bhBIILF T AREHRSLBRBMIZE K %5 LAMERETH 1D, BRNCHENFIbh b
DI, b (1) HOBHE, (2) EROBECHERY 0L EL SRAHOHRARE, HOWE,
(3) A FREEBND oD DHEEFE D -1 — DHEFI &, AR L O EE T Vi o\ CRBRT 2 0E
TR ED BRI,

3.4 EWELIHRDR
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FTTRALNS X 5 CEEIIERB LY FHE L LTRERCHET 505, BB LHEIND O
HE LK, IODRIEKBHEONENIORE, Lo TR, S 1GR9 EcERL D
ZLRASRHEEING, FARCBEOME - Bl - B3 MBERolE0 v LoThHY, &
b FHFEBEFRE b2, ZhLDZ LDV TIIRERERIIFEN S DI TE L, DRINE
TEREEO P EMILTIE L A LT\, CORBREE UHE L MEPDRCOWTRRES RIS L2 b5
LKRD L5 ThB,

(2) 72~y b BEERMIC L NEEEE S Th ), KEBM ORI TIL ) - 255 - ¥ ¥l
BOHEDEG THHDORKL, H+LAX

Yy - yay AiERIEETLHD, vF-H
=5« P 7 FIRZRRKLS

(b) BRI\ TEEFEZEL L
THHFEFINIVEZCLEED, MK =
STl T B MR K o
BHNARYDETHLB) b, FEFEL
BIRSOWEY S b UHBHLCEY
ISHE TR 5 S LAY b2 B, -

(c) %750k 5 Wi EEdo —
B, BECIS X VzEoFB LN
RO L 5 TH B,

BB ¥ 7 AEEEBTC L D LA JREE
BNEHARKDOHE i R&E, Fig.8 i
A~TEITHD,

3.5 MHELFIRINR

CTCTWIMBLIBY D Lick ¥0dL =
KRG D IS E IR o —
MRk 5, JKEMH RS LRR L e
TETIALK L EM Z AR L TR F 5
ANTHE LD TH DA, BiCE~ X ’

5 RIS - FIMBRERR (Fig. 5-2) e |
CHBTB L, EHAIAL D bHEHE v“
BEHHERCIOT B, Tk, HE
NRTBRRARINIC L ELTIVHER
90~100% DL, 605 RIEIEHEHADS
B 77 % bobhicorx L, itk
57% 3 &Y, Lichs o CEM oBaIE

s

) . . . Fig.8 JAEESI/MEALKOH FLIRIED—5
%ﬁfﬁir)xﬁﬂttt«msﬁﬁfaﬁégfé Z Some example of hardwood logs being

EAMEEIND DB TH B, NI ARKH put out from the drum in operation.



—168 — WERBRBMERE H 1385

ALHCERIT TS 2 L1k, FZ L EROAEVH TEF » A~ O - BRRHIShDZ L L, #F
FEDFER SN LD HBEHEEL bha s, FRSRISTIE ZORBRER L IFREIIIE
e KT AEEREOBIRIERN TR, SEINERNAELRDEBERY OBERS ¥ HET
BIRETHEHIL, BB b0 T, S LickdICHEHRBK LD & LT
TERNL 5 TH B,

3.6 HREBEHRHR )

F3J A« A=p =L HHBOBBC OV TUIRER % & ¥ OLERINEENL IR TWRWERTH >
T, TeERNCEERE ST 2 HEOEBORE,S GEIEL, F7 AROMIRERIC & big 5 Ei-
Nerv55BEDL T bh, BENLELNOBEENLWETETL, VI AR LHHEEZOERC
L WBERSBEOT b, ORI HOMICEBENINICL EHE SN L ELZ RT3, EED
(m) OEEEAFOESEEEY N(r.p.m.) & L, mG)oWEntoh cliETs L &, BOARLD
BECHLOQTORTEL 3D EFOREARRE L L EETT5 X nfdthv b2 s EER (RAMEE:
30 &, g REITIEE L L,

(5 ()zms

N=42.3vVD

COFPETHRLE LN & - = »—DERIE 2.35m ThHoH5, N 2#7 28r.p.m. ThFiug
BBV, WEC I ldrpm. ThE2 D, HOFTHFobhick 5 IaRETEILDAAR
Ve BB LHUEEER N 5 4RO OEBOBMIL, 5 ATEAREANERCH LI30° HEDE SIT.
PbbFbhic s XICEMNTE T L, Fig 9(2) oRBLx b, HigcohT 3) ORERRE TSI
(1) OREBLIDETT AL Wz dhd, 202 LIMOHRARENDE G EEETHDT,
¥ 7 Z ORBILIEEFIAE T BN E T 25 2 &, HHEBEOANMBRE ORI DM OEER
RIS TAIBICH bBIB & LIC LT bAIbRBRETH B, LIatoT, MIETT5 2 ¥ 0l
TABE b b HE R RIS B 20icd, WM TR SALET, LintoT, F7aBELF
7 AHOMHALENBERL, 7 AEENIKREVIRY, HMHERZENDRGEY, TOBHRNRAREVC
LHHEEIN B,

XY —REKARTEL BB,

(3)

o ETTSER BT &R mThncER T THREIVERMIONG
Fig. 9 ¥ 35 ARDOH OEBIREDOHAR

" Diagraphically diagram showing motion of logs in drum.



FIa: e —Hh—winsF, TRAMOHERER (b - K7 B - —169 —

F IR 5 EEE ORI, BATR M THE T LBk s L OMHENBE T RBEOREF WL,
FOHPEL LIAoTATWE E0bTiut, F5ABEOKFIEY, HAALE DS EHENT
B LMBHEEIND, TR L2FALU F 7 AEETHIUIM AR B S 2 REENH 51T THOT,
7 Hh =Y OFE, IEROEEEROBERICLIUE 60% BETHD v bhT\»bZ i, HiKdRi-&
BHTh%B,

ZDXIRFT & - A—h -~ XHHFIIERN EBENC I 52HRELIET S0 ThE, KEN
TSR EY bR RET 2 ICEH NIE RN TH O T, EECHELHNT L AENvEL
52 LB TH D AR L BESEA S, h ORISR £ CHERICR B IR
ChTHTHDT, ZOMDONTEELILD DD THDH LEROBRTFEIICE S O TiLiL,

RERD FF &4« A= — OHRERIEENLELL, HCHO V7 s BAECHT 52ERIZ DR
ER & B, PEFEICHE £/ 558RWEER TS - LT bh TE i, ZORLhERBRER TR
BB, ThHDED S HDTHEARKDL 5 Thb,

(a) HoHEETORELEBINCEL SRS L 5 R LCRFHHMATCRS X 5 RECET

T5H0TIIRL, AAESERELL300EHTHS, Licat>T, KRAEZ V7 AR )
LCEE - 3SR d bhbiu(Fig 10), ZOfREEIONIVHELBEETHS, c0kdk
HEND, F7ANERORER - OHKHRE, HEEAZBERECIOTIRCDOTHL S S
o Lo LEET 2R EMGE L THEC S 5BEDH S S5 2 LIZLERGTH B D, H5ALHIC
BUAEHETWbYBAL v AoV ITHZ LR EELLRS,
. (b)) ERNERTHFIAT RSN OEARESRDIE Y, F 5 aEEREBAEERICE-S <
BY, F7AEROKRKEVELHENTLDZ LIIV5 ETHRVA, #2ER T L85 LOMBELT
3550 b & ThuE, MHEAREY S OBBEBCEL I CRENIGEE T LItk y, &
DBEFRE B LI LEFBRICK JISTTERNLEENOEIGZHIVENRLD L E L bR %,

() Lo MHARESN S iy, MIEEOEEIC X 324 FHRITENCR DT THDA, R
Bt B LIUTHSAL BN SV BELEHRE DNV 2 e 5T, SR JIETHRE L TREE
DFT h A= — OYEEFEN CIEENVEEN XL D DREVCHELE X T DO TRED B B

(4) HEEiET ¥ 7 APk
Bz 23, HEIhABELE
Wiz & e MREEhOBREYHET
EH, BBoREEBIERFS LT
HE LT TAEANLD L b
hTwah, Fck e
SEIFENDDZ ENT & LD
Too BIRFIR LN DIERNEEL
VOTIEL flsbh Tl B IERED » £ et HA S
@i, BEREBROWTHSHEIE Fig. 10 HEIhiHORADIXL{H - ER

4 LR e

G

A DRI (7 7~v) (Fig.2 DHEEROARR
RBREFT7 5 BB B S, ) .

View of  brooming or splintering at the ends of logs.



—170 — HERBRBIFRIRE 51385

3.7 TYROMEELEEOMIE

MR xR OBIRIL RIEANR & NIRRT L DR & L
BELELXDRBDT, & Tik~5,

—fRiC B> %ﬁ%ﬁﬁ&%?%ﬁ&o@ﬁﬂ:t LTEBINHMEERIT, B - i - WE - #igdiof
BIRER XY RIDH, BEROBMECHEE L OBIRL Y 2B LIL K5 4« 21— 5 — OB E bk
BRELELORBDOT, < YHIconTH 50 ROBERMEH DBAIY v 7 LICo\W TR A HIE

Lo ZOfRILFig 11 ©RTX5Thb,

< 70
£ 5o I { %%7 BEROPBICON TR, < bn ETIEh
- -5
g # 40PN % B=427D ERBRBY CHSbh B ERL B0 Th
EERNEL R DT, £ OBARSNIIERLIE A LT\
5z o~ '\. WA @ X g, EREFS~~1Ro7
o]
E <’ 5PF : <Y DILKDOME 4 DD ET@MHE V(R L)
% = 0, .
-g ,g: * Pnus densiflora - LW B(%) OBIRII,
) — © Prus thunbergii C < ) B =7.238V -0.215
1T T T ]
I 2 3 456 B1I0 20 30 - TRIND &L, BERIEBHENAEL
=1 E D (am) . .
Diameter of log PRE, TOKI0.2 RTHLH LTS s
Fig.11 < v OER L BEROBEFR HTERAEVHLTW%s = OBRA B
‘Relation between percentage of bark volume D DV IRERC IS &5 %_f:fﬁ:b;bm RS

and diameter of log in Pinus.

T WEEZLRBDT, RAEOERS HEBHH
V(RA) LESEERED (P (ZoBRWEER) OBRLEETS L ARY 5 5,
V =0.0048 D26+ '
COBIREATRCRAL, #H - ERO¥MY £ — b AdcmE TS, BER B(%) LEE Dlm)
DRk LTRANEDR S,
B =42.7D %" v
TlebbEERIEROK 0.6 TCHILH L TNE b EMMSZ b, Figll KRS E5 i,
ZORBRICA bhie v YRRV Th I istshRE OEII L TR E D, & ORECH B~ v HHL
B - RAE S S, WE LCERRBEER TIZRVD, DS WEROMIE SBIEREA < b EHE
BHELN, Fy TR~ IHOERE 3~10cm OFFE CITREENTHMIC LT 10~30% KH LEz 2t
FRB, 7, ZHHOHBOK 20% HHETSHSm b, BEFRORRNEER bTHE LS Th b
50

4. # &

BEBRACDRTCBF 5 7N OHBEBIRD 55 K5 4 - 21— p—lconT, 2 THELRHEL LT
FERBR LR, KO C L2 b Shie,

(1) F 7~ HRR i & QR OREBO BRI, —RHC A0 BH T HBNEHICER L, +08d5
RRAT DR ERNSRD bhic, KEEBORBIIDEREOTHICK T, 182 A LHE IR
# (HER 0~10%) OHBEEN S, LOBBERME L b, LOEANRD L, 3IERLcEE



FZh =0 —RX3F, 7TRHOHERER (P KE-B-FTH —171—

Ihict (HEER 90~100%) ZHIIPine R L WSt b, ZhbohioRFRYRTHIZ

CHERORNCL Y, BRUCEBRCEE L AROER CEEHE & & BT s, CofBErb K3
&oe A= - DRIBEDOREDOEE, FULEHETHIUIHRED HE-CHBOH KOS OBEL K2 HEET
5 EEBELI,

(2) BHEEROM F 7 2 EEHHOBEIC L b7 5 HBEEROKBENEREITEHCERZL R T
B30, ELRbLHYRLT THDBUFROEERIH T L ORMERE & v, ThiHEROMRY
EESHEZHERE LTRRLTELh AR (Fig. 7) 25, F7a - =3 - DHEPRELLHT
FEE LTHITHS LELDNBND, K5 A - A= — OEIRE LTRE LR, ORI,

F 5 AEIERENEL o T BRIV X 5 mlii e R THAR, ERNCHEBREOSEHETLHS
Z Lptbhb, _
(3) F720oMHARE LHRHROBRLIT » = v DFE, RETOHRALRN 60% L 80% D%
CRERERB L, WESHEHRNTRICERNB bR, COZ LIXF T ARERFCH A5 T HEEN
MAEBIERLEL DN, ELFTA - A=h—DRELVHBRTVWAROED X X hrihit
D& 5 bhi,

(4) JEEBLT 7~ Y AU EED L 5 T, SN 0len TRAZOBS» B X b 2
I DEENZ LN, FAAVRY 2y IRRIEETEH O, LicdoThbh UOBREORER - H3R
DBLETHD,

(5) HFHIAAMICEREFBRES 5 ERAE DN, BOBEI AT IULERICT 5 RER &
Fx bivb,

(6) F7&: = —HNOHOEENE, F7AERCIIREOLNEHED A A-LILIBEEDTS
FTELLITFONI DD, BEMCIZIF—EL ko TH T LEER X OHHEE OEE) CRENR GO 5
N, ZOMEES R THEIRD Y1 7 A%BDET S DT, & ORI EHT OMHAZFL 60% B
Eor $HAFcHR LR, 80% TRHO 5 F2ERMNIFE /LB I OREK5Tbhl, HECHEDLN
BIhBHMIERSFBNO5HD 5L, Z b T rislR e KMEOMICEIO FIRITHE b, B
WHIWT ERELZDBND, HicEx b3 NER) LEEITLDT, & oﬁ%0iﬁﬁﬁ&§ - F7
LAERE - FERC X Y HRCII b SR - BREECT 220, HRIALOEREELI T S
Ehb 5,

(1) 759 DINEAKOBMBERIEEN NS I bR 0K E I b EIRRTH, 7o 7HHEL
T 3~10cm OEREE CIXBERIK 20% LHTIV,

B ZORBRILT 5 TTHOBRBERMERGR L Licled, +ARMNERIBLRL,» DD THS
B FIa A= —DFEEFREFH EOREEREMELL LTKROZ LB TFHR S,

1) HHRRFI A - =2 — OB, HTZHLLUDA v A4S v/ THILE, HRARBEAES
THZLNHBEHREERCL, FROED I I NEB A E—HTELELOND, BEHRAOEED
FRECEZ bhB, -

i) BEOFIALERROFE LVOTCEBE NS A - -7 —DRAIELLND, ZOBAEY
S AP S THELBNERLEL bR, ik, HIEREL 2 ELUETRET, VELN
&fﬂ(#ﬁ?ﬂﬁiﬁi.wo



—172 — MWERBRBIEHRE 1385

i) JKERH O hs CRIC KR D BEEI A I3 s UHmAI L, @40 RTAHE # fid b ke X b
GRT B L HEE L, '

V) EREHAMICHREFERSE DD, F o = OYYIKEE - BENEERL, HBASVE
BEOMIHEBEHNTHZ LdEL OIS,

V) K74 t— - OEEEH - B X OPEEED - — OB - BEEIREA ML £ ORFHCIE
BEfFEOFESCHBOBEE - MEL Y25 DT, LHBEOHEERRTOMELNSHBIXTTHENnD, &
FHLBERRHOBIELERTRETH D, i ZIMERARBEYREL THHAE, 5 AREED~
DR » BFIHHEARICE L THEIERNCHAEEC, XhARIVERE DO LREBNDE
SO0 BHAER DR WBANEZ D 5 55 5Th 5,

vi) EEER YT 24 - - —IIHHALBEORMICEAN S S X S IR 5T b, HORARLITH
BOWE, 3LUF 7 ANOHORDEE, SHcERE b oM ORARLACE ) BEL B A T
RESUD <~ DEBE L ¥ 7 AROBIREE BT LB S b

-4 B

1) &NRE : JESRC oW, KHI¥ 16, 2, (1961) p. 62

2) Ruporr, B. : Betrachtungen iiber die industrielle Holzentrindung. Holz als Roh. u. W., 13,
4, (1955) p. 147

3) WA : b ooBERLCONT, HERBBERS, 18, (1919) p. 181 )

4) Luri, O.: Verfahren u. Mashinen zur Holzentrindung, insbesondere fiir Sﬁgeialﬁcke. Holz
als Roh. u. W., 13, 8, (1955) p. 281 .

5) Smita, I. W.: Mechanical methods of bark removal. Jour of F.P.R.S., 2, (1948) p. 119

An Experiment on Bark Removal of Chip-Materials by Drum Barker.

A
Gen-ichi Nakamura, Yutaka Ouira, Tooru HosaI

and Masuo Sartd
(Résumé)

In recent years production of chips for the pulp industry as raw material which were con-
verted from slabs, trimmings of saw-mill waste, and small diameter logs has become more and
more important. This being so, the barking technique requires economic barking equipment
which is adapted for.the real situation of our chip industry. The barking devices, in general,
are divided into three types, using (a) cutting tools, (b) mechanical friction and (c) hydraulic
action, but in our country the drum type barker applying mechanical friction has been used
extensively. The hydraulic barker has not be used except by large-scale pulp-making factories.
A survey at two chip-mills in Shizuoka prefecture was made to investigate the effect on bar-
king of small dimension log or cant in soft and hardwood by means of the drum barker. This
paper deals with the effect of bark removal by the industrial drum barker which is operating

at the chip-mills, and some suggestions for improving the drum barker, based on-the survey.
Materials and drum barker used

It is difficult to test individually the relationship of each factor, for example log size,
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species of logs, and reyolution numbers of drum, affecting the bark removal under such an
industrial trial. So the industrial tests as shown in Table 1 were conducted. The materials of
Test I and I were Pinus logs with small diameter and the materials of Test IIf, hardwoods
logs and cants (Fig.2). The frequency distribution of diameter of these materials is shown in
Fig. 1.

The drum barker used in Test I and II consists of a horizontal drum made up of welded iron-
plate, 2.35m in diameter, 3.65m long, and has some iron bar arranged parallel to length direction
in the drum inside with some holes to permit washing the bark away. Materials are put in the
drum though the opening of drum by a- conveyor, after the charge they are rolled against each
other as the drum rotates and finally ejected from the opening at the end-side of the drum
after the barking operation. On the contrary, the drum barker used in Test III is the continuous
type, which is almost similar in construction to the drum barker previously described, 2.35m
in diameter, 6m long, and has an opening to put in materials from the feeding conveyor, and
a discharge opening to put out materials at the other end. The barking operation is done by
the rotation of drum, the materials are put continuously in the drum and put out through the

rotating drum. Imcompletely barked materials are returned again by the return convéyor.

Results and considerations

Operating time of drum and percentage of bark removal

The drum barker used in Test I and II is usually operated for about 40 min. after putting
the materials in the drum by feeding conveyor; then the materials free from the bark are
thrown out of the drum rotating for about 15min. from the opening in the side of the drum,
so the standard time for one rate of barking work requires about one hour. Test I and IL were
carried out to examine the bark removal on the samples taken out at random from all materials
for each 10 min. interval of operating time in 40, 50 min. of the total operating time. The bark
removal may be defined as the percentage of the barked area for all bark area B (%) on a log
or a cant. The results of the frequency £(%), accumulated frequency >.f (%) of each percen-
tage of bark removal B(%) for each operating time of drum t (min.) on Test I,II and II are
shown in Table 3, 4, respectively.

The results of these tests are considered as follows:

(a) In the case of Pinus logs, logs from which the bark was not removed or slightly
removed (B=0~10%) appeared in about 50~60 (%) of all materials put in the drum after
operating time of 10 min., and such logs tend to decrease according to the operating time of
drum. On the contrary, logs free from the bark or almost barked logs (B=90~100%) appeared
in about 3~97% of all materials after operating time of 10 min. and tend to increase raj)idly accor-
ding to the operating time of drum. Fig.4 (1)(2) also illustrate the examples of this tendency.

(b) In the case of hardwoods, a similar tendency on Pinus is indicated as shown in Fig..
4 (3), but the bark removal in hardwoods is difficult as compared with the case of Pinus,
because the decreasing rate of the frequency of logs from which the bark is removed is smaller
than the case of Pinus. The process of bark removal by me;ms of the drum barker progresses
rapidly at the initial stage, and then gradually at the following stage of the operation.

The relation between the percentage of bark removal (B) and
the accumulated frequency for each percentage of bark removal

The calculated values of the accumulated frequency X.f for each percentage of bark removal
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B (%) are shown in Table 4 and Fig.5 on each operating time as parameter, and also in Fig.
6 showing the example of bark removed conditions for each»operating time., From the results,
the characteristic diagram evaluating the bark removal is considered as shown in Fig.7. As-
suming the frequency for each percentage of bark removal changes linearly from 0% to 100% of
B, the straight line t; can be obtained as >.f; in the-accumulated value of voluntary frequency
B; after t; min. operating time, the straight line ts, tg,«---* tn can -similarly be obtained, and as
the gradient of these straight lines increases gradually, t, line should correspond to the vertical
axis of the right side at final stage in which all logs in the drum are completely barked. How-
ever, in the case of practical operation, it may be considered that these characteristic lines can
be presented as curves as shown in Fig. 7. This characteristic diagram showing the effect of
bark removal are considered as follows: :

(a) The more close the curves of t;, tg, - tn, the lower the grade of effect on bark
removal.

(b) It is possible to determined the suitable operating time of drum by assuming the
allowable grade of bark removal, and in this case to know the mix rate (%) of the logs more
than the allowable grade of bark removal.

(c) And also to know the effect of log species, initial amounts of logs to put in the
drum, and other factors related to bark removal.

Effect of the initial putting amounts of materials
in drum to bark removal

According to the experiénce gained in the practical operation of drum barker, the most
suitable initial putting amounts of the materials in drum have been found, to be about 60% in
the case of the de"um barker used in Test I and II. These test values in reference to the
initial putting amomt are determined from the following formula.

a=(Vy/V)-100 (%)
B=(Vy/v)-100 (%)
r=pla

where, V :volume of drum (m®), V;:total volume of materials put in drum (m®), Va:
volume of space occupied by materials put in drum (m®), « :apparent putting amount of ma-
terials (%), A actual putting amount of materials (%), 7 : putting factor (corresponding to
the factor of stacked content used as a rule in fuel, pulp woods).

The valueS of @,B and 7 for each test are shown in Table 5. The values of &, 8 and 7
are considered to be important as the basic factors in calculation of cost, efficiency etc.. How-
ever, the tests could not be carried out by regularly changing and varying the amount. A sum-
mary of the reéults follows:

(a) Comparing Test I and II on the characterestic diagram (Fig. 5) Test I (@=50%)
is more superior than Test IL(=80%) on the bark removal. It is assumed that the impulsive
force may more effectually act upoh the logs with decreasing of the putting amount of logs in
drum.

(b) In the case of 80% in «, the similar degree of bark removal to 50% in a requires
longer time (about 10 min.) of the drum operation.

(c) 1In the case of the continuous type drum barker used in Test I, the effect of the

putting amount to bark removal could not be ascertained, however, points to be considered in
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the future studies are: (1) feeding speed of materials as the drum rotates, (2) the related
factors to the feeding speed including the putting amount in drum or arrangement shape of the
bar in the inside of drum.

The process and the mechanics of bark removal under drum barker have hitherto' not be
theoretically considered; however, it may be assumed that the materials in drum barker are
lifted up to some height along the inside of drum by centrifugal force due to rotation and drop-
ped with impulsive force to inside wall or each other. Through such a repeated 'motion, the ma-
terials create impulsive force and rubbing or friction forces the bark removal. Critical numbers
of rotation of drum N., (r.p. m.) are presented by the formula N.,=42.5/V'D, where D, dia-
meter of drum (m).

From this formula, the materials in the drum tested are not governed only by centrifugal
force, so the motion state of the materials are diagrammatically shown in Fig. 9. It may be
considered that the bark removal in drum barker is conducted by impulsive force and rubbing
force, and impulsive force increases with decreasing of the putting amount of materials in drum,
with larger diameter of the drum. But a disadvantage of the drum barker is * brooming” or
splintering at the ends of the logs by impulsive force, and any dirt lodging in the splintered
ends is detrimental to good paper manufacture. In this test “ brooming’’ at the ends of the logs.
(Fig. 10) also appears at the final stage of barking, especially on Pinus wood.

Therefore the putting amount of materials in the drum should be carefully determined in
consideration of the efficiency of bark removal, and the design of projective bar at inside wall
of drum also needs to be improved. Assuming some damage to the bark is a necessary condition
on the bark removal, it should be considered that incising before putting materials in the drum
may be effective.

Species of woods and barking effect

In general, as bark and wood are bonded together by cambium layer, it appears necessary
to break down the cambium layer. It is obvious that barking effect depends upon the species of
woods, namely adhesive strength of cambium cell and logging season. But unfortunately there
are no any publications concerning bark, especially structure, form, thickness, strength and other
factors of each species being related with bark removal. Fig. 8 shows some examples of barked
log on hardwood. As the results of these test, the following facts become known.

(a) The bark removal of Pinus is easy comparing with hardwood. Among the hard
woods,‘- Castanea, Querqus, Populus bark is easy to remove and Stewartia, Carpinus is the most
difficult. Acer, some kind of Prunus, Quercus is comparatively difficult.

(b) However long time in operation of drum barker, the difficult wood for bark removal
tends to remain in the drum in that condition, so suitable species should be chosen, and if
possible, such a species should be treated by any appropriate process.

(c) Bark of the logs of Prumus which has extremely strong bark may be effectively
removed by means of pre-incising process.

The relation of bark percentage to diameter of log

Bark percentage may be defined as the value of bark volume for wood volume with bark.
on a log, and this depends on species, location, shape, position of stamm etc.. In the tests the
logs selected from each diameter class were measured for bark percentage, which is showed
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Fig. 11. And the relation of bark percentage B (%) to diameter D (cm) of Pinus logs presents
approximately the following formula. o
B= 42 . 7D—0.57
In the range of 3~10cm diameter for logs to be converted to chips, bark percentage may
be about 10~30 %.



