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FoEARM 5 v 7RM & UCERE 3~10 cm BEO/MEAAM OFALNEHL, ZhbOHBIRERD
RERDIVFT & - =D =R IDVRIRBBENE L, FT A 1= h - X DEETEOERC O
CRFCCTERROOPERL, EORERAR s HEORML B TE 5 F 7 ANOHOER D
REE LCHEOFBL Zeon Tk, THHNOBRBIRM AL 5L LR E, BIREROBRHKI
b Y EBHERY 5 DTS TR -7 LIl T, F35 4 - 03— — 2L Lok P EERN G
Rh, ZoEE - HOHRABR EOEEM H RFLHOEBORBOBFRLELEL, IDLICALHE
Ex A eicRREc X D HEEEYMAL, F7 43— Hh— ORH LIFERELOEBERY > 5
BHT, - ORBMNERELTIR b DTHS,

2. RERAXEEEMEEH

BEA LK FEEMAEIE X 2mm OK % #iT TE - 7-A% 300mm, £ 400 mm OMEREHE
T, WRIIEX 4dmm OF FARTHA—-INEET, hr2X0RBEELCEREL, Bt
B2REL L ) OTEREHEEYELC 1P OB cEET 5 X 5 L (Fig. 1), M EoME s K

Fig. 1 SEBRAEERME

Horizontal drum rotor.

- (1) ARH#mIE - BEEE (2) AHEmIMMINEZR



—160— HERBRBEWERE F 1645

Fig. 2 =% v/« =¥ F3 ARORMNFE
Barking bar and position in drum.

13 20~122r.p.m. OFFICHEERCE X D Z LN TE S, FMAGNIE, REHAC £0 AFED 1/4
F1oit 1/8 OEFTCHI KR 1 — (barking bar) & v 2ol bhb X 51 Lic, ZDOFRIT Fig.2 TR
ED

3.8 B O #

COEBRTCHERALERBRNLT H =Y « = VADKEM LK 15mm ACHM L, chi £ A5 0
B X hER 8~14mm OB 2L H, ThbERE 50~100mm Y] Licd D&M Lic, ER -
BERIEEDOF T &4 « 31— H— OERCNTH/NMEILAKDOERE « RXOEEGEERLT, ZOEBRAME
DEAREDIcH D Th B, FEEAEAOM OEBOBEITIY, ThbDMELFDF RGN, I
DORBE DD 5 ERITUL, DTHRARBZHFETINOICATHESL A7 S8, Titbd, BER 14mm,
EX 100mm ORBRAZHEEMS A v bHCBEL.KC Y 18 £y ¥ a2 DFRC X D 550 bl Lz
ERRCAR, DL BECEEIAET B L ICFOVLTT I hbbe T, EREZABHCAEL R
Teo C DB EEBIMECHLE T HDOTHE0 b ONENLF T & — 3 — /T 5 FEROMEAES
LABREOHATEHDZ A E LL, Lichs> THEERIOBREChL » T, (1) RERMIEOMES
EA, (2 B =—1E5EAlL B) vy F-7=27—, () HWM v e ExRATHFHERLT
Rolz, ZOPEMABHEIRLAELL SR, (1) ERARGHEC X VLT 2BETHLC:, (D H
BEDRERIL e BN REEOBAM ORI L5562 &, (3) BB OERC X 2 RBIEDERMINCE
EHERSH B L, RECOVTHRA LCHER, BEEAE v PR EYTH5 LB, Cheff
AL LI ‘ : -

DX 3 LTHEMN LARREITN 1 BRENCHE LERCZLEObERICE LI, Z0BE0HE
BoOAEEEIRRE 20 Kbl h T 38.8g (36.8~40.18)Th » 7cnd, MOERRFNCH GO
117 48.1g (46.1~54.7g) Th » T, TDOEXiIEFirh 0.6~0.7mm BETH -7,

4. EEMEAOHOEENRE

AFEMERI A DB £ R A OB RBOBE E 1 RIS, \ %% T T2 R IR - Kk
BAET X OIS EOBBRIE 5 5boPk L LT bhis, & SCBECE T, SR
ROREELFE R L T8 Lt bk LT, AU X 3 CEET 5 P& it AN TR s
oW TEBFEL i nbh, & h b OKES bH OHERIEC >\ T FHE AR & LTINS h
TWb, s b e L CEEMEAOYEOERNI=KRTT THEYETSH 558, ZKRTE Y kD 3B
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AT TEEIR TS,

(1) #1118 HEEMENOREY, FTHERNECELCHBREBEC L5 ELTbh, £hid
b SRELPMEEC LD 3ETHHFOND, KD 5T HFMERILELNZEL, Thicky
BAZPEEC X DIl LT bR T E EIFbh 3, b2EICET S LENOEREL 5 ChAES
BY FHLEARETHT T 5. CORBIEABOEERL DL BLV L ERLDNERETE 10 e JiE
nis,

(2) $F2i EEErIbEE»sLAEGECLY, b5 % T E LT bRIRGITFES) &
BEh 5 LR TR LERESY T 2ED, CORBEE2HE L5,

(3) #3| FEEEE I LEED 5 LRI AEECRLIC X b EE L TRERLE- 85 Ut
HABLE{ALI I CEEET 5, hi®3le JTh T3,

L DY EOEB TN IR LEREER Y52 SEEMIF 1R L F 2R OFHICH 52, B
B R HEL LS vtk ECRE LIROESRHEANRIEETH L L vbh T\ 5, §RxHN LT
B YT A= s — ORERORBR - BB LAUE, TORGKRAC X S HHEORERE GETY) LBGE
T BRI EEY L OEE - BESHKSRCBERT S 26T, AERNOYHEOEIREDS
o L 2 RHEORAMHFRY 52 2HBE 2 BIRIEETHA 5 L E2bh, HLFIUHES
BITHBEBED, XBDTENTHS 5 & LIHEETE B,

MEETEIC -~ — & b fele\ ISR O OERPREL, [EHEEH 35~122 r.p.m. #f OH5AR % 10~90% DFiFH
CEEIRIB/CONT, v+ v 2 —HE 1/200 sec TEE LBROKFAL HIS L Fig. 3 (1~5)
CRT &5 ThD, SORBERC X 2EEBEILE, L 1 RKOMICOWT, L OEBOHH Y FREAINC
B LB A ORBNEIE B B 2 Fig. 4(1~5) KRERB L5 Thb, &bIFRCT + 4 A0 B
HOIFCERNREL T & Fig. 5(1~2) WRIND X5 Th5, EEABAOHIIBZC T, #R
T F T 2 O@FRC K Le < AHAC NEEECH 5 FER L i TES F 3 RTEERY T5 L 5 Th

553, BBERMCEIH R FSAGEESFICET GRAR) s L O CERT AR ThH-T, A&
EERAERLE 3 TIE, TRTOMRZDL S i’z Lid, Fig.3-5 TdRaNBLEH THS,

Fig. 3-1 Fig. 3-2
Fig.3 F 3 4§ O M © FEF
Movement of materials in drum.
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Fig. 3-5 Fig. 4-1

\_,//

Fig. 4-2 Fig. 4-3
Fig. 4 F I AHND 1RO OEENREE Movement of a material in drum.
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Process of motion for a material.
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Fig. 5-2

¥ NN ER]Th B7c® Fig. 4,5 RBEESE» DFENOLEOM LY, O X SisiRCERL
T BHEBRATRIR Lich DTH B, EHEFEAOMITE 1, 5 2B k\ - THEEECH 5 FEEE
L, O OSERT ¥ RTER S LeT U HER R < ViRTC 2itinh, HEficowThiuif
e B AERERC S LEGHRC 27 X » Z-8BR CEBI T icbh 5, PIEET & # OIEBEFL Y
Bt 5 2oRE, BEOHE L Big ) H~HENAGETERCK LIZ B K E V- H S, BETEN BT
ZXEEBD x5 TR, Liehis T, RABLEDT M OB UL #5802 KD TRR T Fig.
6(1~2) LR X5 ThB, ZOHE, MEEERA 35 rpm. BE TILATEK LAESREDOX 50 bV
ZITE UMM L, 47~64rpm. XFE2MCBETH L AR LTIWVL 5T, M BOLIHER LB
TS HEET Ly CHGERC B LIcoRE THlES T 2 SR RE L —8 T 5, Thbbo o
KM, ABROMO 3 3EHN LBELIOERL D OEIEEEY v, BENOMEEY g5 TOMHRE
% o LTRE, 02Vl DEERRILTEH L, FGERE Dm), EEHK »rpm.) LThud n=
42.2VD OEEEK OB AT, COERTIE #n = 77rpm. TE 35133 TH 5, 88rpm. TII5EL
W SHMOMERNIRAE L7 »C, HARID X525, 3LA LOMPEBREL It - C [[iGESLT5 X
51l h, Lidto T, ZOEBRCHAVWLESR 300 mm DEEEMAZE OB AL 35~64 r.p.m. OFFHHIE
AEDYZ & - =5 — OEBIREEEHET 5 DB s &L E XL DI D,
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n,; 35 r.p.m. 47 . b4

100

300

500

Fig. 6-1 =%k b2 Tle\s F 5 AR OM OIES)EE

Motion sphere of materials in drum without barking bar.

M, 35 r.pm. 47 64

Fig. 6-2 S—% Xk hOiFic F 7 s OM OEBNEFH
Motion sphere of materials in drum with barking bar.
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FSAEET barking bar % & b DI BE L O\ HEE LB LD,
BEINEECOWT, Rek<3,

(1) EEEFERCE - THOEET % $EIT Fig.6 (1,2) KRIh5B L h THAHH, I OEEIEE
BIR CHAB THARS &, EEESKTHDIRERNCY, ¥ UEEHTHENS L BRDOZ L TR
SHEVRABERS G ERE . 2D LIXEBEE Y ¥ M ORTERTiebh 555 Th %,

(2) [EEEMENEET - —% L DO eBAE, &0 o3 RuHaR -, [ CEEE T Mo FImeE
CH - TELLFLNBIEINE Y, & OEMITIAARENDIRIZEE Ly,

(3) HRENPKEL oL, YRDOZ LTk 222 HEICES T 5 HBEI ML 7 b, LichioT
MR D — DR X BHETD i,

(4) HOEEERDFLTIbLREIAL, FEFL%ERERCK LEEFRChH 5EER 0
FELCH Y, M - AR ¥ 33 CRER LTS ERRA bR S, BREGETLCHLARC
THZLRTERD 5

 OEEPRRBIZ O TH

5. EEmMEA O OBEEE

EEEMBNOWE (FERRCK LI 5% ORAROHEORE) OEENL, ThTho £HOHD
EHHFIN CESEEC OV TURERLFAROB LK L, MEOEEFMCH ) OREFRL b,
SRR L TR ET SBOMIURCRE S, FMAEARCRTIMEOLARERRESLdrY
INELIgh, R 60~T0% OBAG LA EBITINE Z LXERNCHE » D bR T35, 22 THRHE
- TV AHIEAEARICH LT 30% KR XSMREE 0D, MEOEEFROBIIKS LA,
Lichts T, BB OESREEL RO 52 LIXREETH 5, 2 CHERECE L ofREY
FPRO LY, BE L7 4 L AHE (B 64 =<, 1a<=0D%Dik 1/64=0.056sec) L h, K==
LORA—MOMBEREHL, HH Fie 5 CRTRI ) AEELEH L, = OBRCo\ CHEEER
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Fig. 7-1 A—0Dig\ F5 A0 AR L4 Fig. 7-2 =%, DD F5 40D

DFEHEE
Relation of angular velocity of a material
to loading capacity in drum without barking
bar. ’

HRAEXE N () 2HofREE
w(rad/sec)
Relation of angular velocity to loading
capacity in drum with barking bar.
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e HARE OBETERT 5L Fig.7 1~3) KT
T ThDo RILINBIDWTEET S,

(1) MABREC A -mdiikbBE, RECELTE
BIL T\ AMOEHEE L, Fig 7-1 THLARFEIRD X
SICHRAENKREL By, EEEE Tz EREL Kk
Bo HIARIIARET 500 A (AT DHIARE a=T5%)LL
L CI—EEERT, _

(2) ZO—EEXEEMAEORAEOAEE o Lid:
A ERMETE DD, o> 75% TEFEEE L #ORIcHE
EAENLD, TROIEETHZ 2hbr b, TR
HRABIVPEE ERE

| 1 I | {
1
(3) A—%ELVOFHVBETE a>T75% T, H0D 100 200 330 400 500
PRI AEOAEEIZIFTOL LD T LAEIDD Fig. 7-3

RI=DT, A=%D BE OV TUIHRARR L 100,
300 X 500 & (FhFh e=15, 45, 75%) KOWTOZRRE Lich?, HARIVPIVHEIIRAER
CFROBETTNDZ Lasbhhb, Lhl, =% & b o BaiifmE s oREAE T i 5434
B2, DFEVEAT e <75% ThAHEDEXRL, 2T HRIL « <50% Licbd,

(4) T OFEMITFE - X b EEEE - -DHrHL 40
2T » T, —BRIE 2T = AR D IR WBR T
M OERRE Y SR L EREECT 28RN L S
SRS &N

(5) PFEROMITENE L X 5 cAGEECH:, 55

Misec,

30

n(r.p.m.

BB SIC b bhbF bR, FAEEDE T |
BT o0, ZOEELXRDBHL Fig. 8 DX 5THD,
Fisbb e ORER, EHEHAT U ChIUSEARINE 201
Wig CEECk 2 7 B ER AR L, FIEEECHR 5 R

DHA L HOERETT. 15k

(6) = OHERAEEERFXENRTTH- T, H
EENAS VIR EARE, HOFETERELZ ORREMHD  j0oF
S TIiIk Rt 12~32cm/sec BETH %,

(7)) WE ¥ T~ ERERIMES 100mm O

BEANTTH B, HEH 50mm OHPBEIOhD >

FAER RS LEBAT oW T ABRCBRE LY, MO/ 0 | . | 1 |
HE ¥ I TRE AEETH), FAERE 8mm 100 200 3’$0 400 500
Umm OHBRLABRETh- T, HOER - -BRAELEC Fig. 8 #OETFHEE v(cm/sec) & D
LBEREE A ERBIIED - T KK N (5

Relation between loading number of
materials and dropping speed.
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6. ATHBAEHOMNEER - MEEEHMOREK

REH O TR Ul B CfF 8 LI AT A& % fV T Table 1 "3 EBRSC & b YHEE
BEfTic ol Tiabb, £440% Az —ERMEREL, FAENCRA LI ATBEATERRE
20 Kz 0\ T, BAROERBCHTHERBIELAE LT, IHEEBOERRY) THETWLITHE
EECHY TR LA LI, 20X 5K LUERNIEFLBEET 5 % T 5~30min J2 iR BRHE O
EEUEEL VEL, BRECE > TOBNERBIF 1 7 ETRIRCT, REBMICMTEL O IcER
EEYEM L, Z OFBREEES bFREO [R5 URERCHEYT 2488 0 BEEOBKRD
BHl%Fig. 9 (1~6) iRt EFCHRINBZBOGEZREE Fig. 10 DX 5 Thb, JEEOHEERE
SNBEAHIARAEE S OWA D LHEET BEEAZR BN, EED KT 4 - A= h - X DHEDEh L
ELT B,

Fig. 9 THBLATH S & 51T, WIFhOZHOHA b FIEERNMOMHIC I\ THEERIHENS

Table 1. ATHERMNENOHEOERSEME:

Experimental conditions of debarking,

- M & E &K H A X K
ié?r?:fu /Barkiix) ;gar% a%ﬁg)‘f‘ﬁ Speed of revolution | Number of loading
€ pe n(r.p.m.) materials N

A i L Th=Y 35, 47, 64 100, 200, 300,

Without Pinus 400, 500, 600

B PR 4 A <~ Hh v 35, 47, 64 ' 100, 200, 300,

4 flat type Betula 400, 500, 600

c SEERR 4 K <H v 35, 47, 64 100, 200, 300,

4 saw-teeth type Betula 600

D SEBRA 8 A <= AhvA 35, 47, 64 100, 200, 300,

8 saw-teeth type Betula 400, 600

100
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20

L L 1 i 1 [ R 1 1 1

1 ]
20 40 , 60 80 100 120 cmus

Fig. 9-1 EEF R WHER) L FJ AOMEEHR ¢ (min)
Relation between operating time of drum and weight loss
(weight of sawdust removed).
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(%) , RBERTHHEEIALR,
00 ZOEMIIERD NI A - =P
—DBA L AKEThB, £E

SIS
64.RP.M. (V-8 K)

80
20 B&MD ez o HRIIFEETI
60 b 5H, TOBREXEEN - A
50 BX X0 —DFE FTOXEK
40 E X hEINRBDTRICE
30 BIfRE a3 %,
20
10

1 1 1 1 1 1 1 ] 1 1 1 1

20 40 60 80 100 120 110

(mim
Fig. 9-6

47 r.p.m. 600 &
HA—8K =HvA

[TV
T

10 min & 30 min 7%
Fig. 10-1 ATRE & H 0L EEE

Condition of material removed saw-dust for each
operation time of drum.
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90 min %% Fig. 10-2 120 min %%
7. 8 B & E
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Fig. 11-1 F 7 » G & JEERE OB
Relation between operating time of drum and percentage of
residual bark (saw-dust) weight.



—172— HWERBRBMRHE F164 5
(%)
100
8OFAY
60 RN S~
' ’ ™~ TNV .
20—\ 64 rPM.
N Y ] Je- B 8%
\UAN
20 "
S
' I~ S0
| \\ 0
10 d
A= N
° \ 1\ %
° =
4 VN
A \
2 2\ \L
|
0 20 40 60, B0 100 120 0 (uum
Fig. 11-2
(%)
100,
o a2
R ALAN = 35 ppom.,
20 A NRN N-BE M 8K
MAYANSY
20 \\
\3@ A 5
10 ’ &
RN =
6 \ A7) -
Y N
\
2 )
0 20 40 60 80 100 120 130 + 200 780 oy
Fig. 11-3
)
i S .
LU awy NI B
60 64 r.p.m, ]
\\\ N o N=TL
AQ— \ " 1
NS
20 \ \\
'\ \\ %{ oo ™~ 500&
,0 A" AY
8 — AY ﬁ‘\; -
6 AY AN
- \ 1 .\200
\ 100 \ L
4 \ \
| S
2 B0 \
2 40 60 i g\
0 80 100 120 W0 £ 0 300 FI—

Fig. 11-4



K5 A e A= — OBBECBIT HREEIMERQ) (iR —173 —

)

100 -
80| ~— THI"
60 35 rr.p.m.
~ ] G IN=-T5 L
40 —— T CN
\ \\ q \\.\\ 1600 & |
20 o
~.¢
N < e
10 — s T
o == -
. —
4 - -
2 N
0 3530 60 80 100 120 10 60, 160 200 220 240 300 %0
Fig. 11-5
e
80P : ——
MY a7 vem,
40 \ i N-ERAK
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Fig. 11-6
Table 2. FREHOHAKE & AR
Number of loading materials (N) and
apparent loading capacity (g8).
KB ME KRB OLBH A oHARE | RE £ A E o R K
N V (em®) e (%) B (%) 7
100 1,539.4 15 5.4 0.36
200 3,078.8 30 10.9 0.36
300 4,618.2 45 16.3 0.36
400 6,157.6 60 21.8 0.36
500 7,697.0 75 27.2 0.36
600 9,236.4 90 32.6 0.36
700 10,775.8 95 38.0 0.40
800 12,315.2 100 43.6 0.44

GE) FABNAER Ve 28,274.4cmd
g: actual loading capacity (=V/Vo)
v+ loading factor (=pgla)
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0,601 - ! = R
A\N [ .
040 . \ ™~
0.20 “ 55‘(?0 \\ S,
" \% e - 200 |
2 ¢ \\ “ 100 N~
1.00 \ . ; ™~
080 — 47 eI ' arrpm I
0.6 LI N I T t
040) ‘\\\ AN ;
\ ! ——F 400 NG
i —55°
100
T (’_4 '1P'm‘:: \ I — 64 rpm I _—
—1= \
I
— 600
i TT \ \ 30‘1‘)00500
108%° |
i i 1 I
1 1 -1 1 ] 1 1 1 1 1 1 L 1 1 . L 1 L 1 1 Il 1 L 1 1 1 1 1
40 80 120 160 200 280 360 440 0 40 80 10 160 20 X0 2{1(;t 30 400 480 %0  640mn
Fig. 12-1 AERFMCKT 2 17 A0 L HERROBR £=®, %7 b
Relation between operating time of drum and percentage of residual :7:, f,l’;
bark (saw-dust) weight for each experimental factors. A, RN— 4K

DHIAMC 5 FNAMBERERIC AT 5 2 LN D BRI, Lichi- T, ThHDOBRIIKATSHD

bahd, Tisbb,

(%)
1.00

0.80

35 r.p.m.

0.60)

Q.40

Y

0.20f

00
100

1.00

0.80)

64 r.p.m.
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1

—-200

0.10 4100

L1 | | L
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Fig. 12-2 (= » V%, 4= 8%K)

200

1 1
280 (mm)

dw|dt=C(W—w)

Lichio T,  w=W(l—e)

STt ¥ 7 AEERERME] (min), w: F
5 AR ¢ MO HRER (ke), W:
F 5 AthD@HAMIC &L EhBROLHE
EER (kg), C: V7 AEERH : HIARIC X
h&FEBER, ZORBRTETL W TR
Bt 20 Kk EhHEBELERTSHY,
w 3P ¢ HRERERR U R 5<%
ha FRERC HYTS LT TH20b,
(W—w)(g) H»HRERRCHY TS, Lo
»C, SBER;RYOERAEERCHT
LESHERD, T OEORB AL L,
e MEEERR 2 L b, Bohic ER
% 7=y MFhUE, FEO BRO K%
Fig. 1117R 3 & DFE R I hUE, HEOBR
EYDOELOFIRAH LR, ¥ CHETEM
LEBHNIVE I BRI BD LRI,
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Table 3. HERKLCHTHERER C
Calculated values C for each conditions.
. E BRI A B o) D
AR K
A= da L B4R R 4 K SEPRA 8 &
N n(r.p.m.) n(r.p.m.) n(r.p.m.) n(r.p.m.)
35 47 64 35 47 64 35 47 64 35 47 64
100 0.010 0.016 0.022|0.112 0.171 0.288 | 0.063 0.118 0.131 0.177 0.219 0.154
200 — 0.009 0.071 | 0.055 0.159 0.242 | 0.033 0.112 0.154 | 0.081 0.159 0.166
300 0.027 0.066 0.159 | 0.034 0.082 0.177 — — — 0.041 0.107 0.121
400 0.016 0.036 0.085 | 0.018 0.057 0.125 —_ —_ —_ 0.031 0.055 0.063
500 —_ —_ 0.015 —_ — 0.047 — — — — —_ —_
600 0.005 0.014 0.032 | 0.004 0.007 0.024 | 0.008 0.010 0.019 | 0.008 0.017 0.015

5 WERCIL X THRY LD bhis, Thbb, & ORMBERTSHEHE R LT 5
T ED, WBERIRVW S B, i L OFRROMBREC XL, MEOBRERTERIYLTLYL (=0 ©
L EHEREN 100% (W—w)|w=1] DEEZ BOEVHANBADNRBL, 0 LiXMEEEERR D
IR 5 S ERE OERHIRBMHEO ARG ) D, HEH O HEHEE - BB OHER
BREINBZLBFERD 12THA 5 2 E2 bR, Licht - T, ERMEIC S BEC log(W—w)w
Lt OBRE L Lb LItERY =0 0L & lg(W—w)|w=1 ODEE LB X5 CFIBEELT, %
FEREMD L CRE Fig. 12(0~2) D X 3 Th 5,

8. HEEEICRET < — MEEESSLCEARORS

M OHEHEE LY H bbb TROERER CR AL KT 2HEHEOK M RTHRETHY, ZOfF
BRCHONIHEGEEIRTLSZ L3O Th b, ERFHINC COFEMELY RDB L Table 31
RTLIThbB, COBERNBEROZ LNEEINRD,

(1) MEAOAS—DOFELARHEE -2V A ORI EEE XA EEER & b AR300R O
ozt °n v
ol Tavw 020~ N
Y-gL o8-
ek ¢
c [o1%] o8 \
olo- \
QioF R
o
006— M’WL \\ o,
Q02 002) 0\:\ 7
- - 47 rpm
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Fundamental Studies on Debarking by Means of Small Size Drum Rotor (I).
On the observation of movement of materials and the progress
of debarking by the horizontal rotating drum.
Gen-ichi Nakamura and Yutaka éumA
(Résumé)

Drum barkers for small size pulp wocd are increasingly being used in Japan because of
their high efficiency on debarking. Industrial trials on the debarking by some types of the
drum barker were carried out and the results obtained have already been published, but the
results were insufficient to provide comprehensive information or data on debarking because the
selection of main factors such as drum revolution and loading amount was restricted to the
barkers available in the chip mills. So this paper deals with the observation of movement of
the materials and the progress of debarking by means of the horizontal rotating drum which is

designed on a small scale for a drum barker.
The horizontal drum rotor used

The horizontal drum rotor used in this experiment consists of thin steel cylinder 300 mm in

diameter and 400 mm long, which is equipped with a glass lid 4 mm thick at the both ends,
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This cylinder can be driven on two driving shafts at a speed of 22~122 r.p.m. by the non-
step change device of revolution with 1 P induction motor (Fig. 1). Lengthwise there are 4

or 8 barking bars (Fig. 2) in the inside wall of the drum.
Materials used in this experiment

Materials used in this experiment are round wooden bars 8~14 mm in diameter and 50,
100 mm long which are cut by a dowel making machine. The round wooden bars (14 mm
diameter, 100 mm length) are used for the observation of the movement in the drum, and for
the debarking experiment by the drum, materials used are round wooden bars with artificial
bark made of saw-dust glued with fast-drying paint. The weight of saw-dust per 20 round
bars is about 36.8~40.1g, but this dces not apply to another experiment series.

The movement of materials in rotating drum

The results of the study of the movement in the rotating drum concerning some powder
or small-size metal fragments have been classified into the following three types by speed of
drum rotation, and they are (1) First type, the materials that run down confusedly after being
lifted up at some height along the drum wall. This can be seen only at slow revolution of
drum, (2) Second type, the materials that are thrown or fly in free after a circular motion along
the wall of drum. (38) Third type, the materials that rotate along the inside of the drum in
fixed condition by centrifugal force. This type occurs only at high revolution of drum. It
may be concluded that the maximum work efficiency shows at the intermediate type between
the 1st and 2nd type for crusher, finishing barrel operation. On the other hand in the case of
debarking, the 2nd type may be the most important among them. Fig. 3 (1~5) show some
examples of movement condition of materials in the drum at a speed of 35~122r.p.m. and 10
~90% of loading capacity for drum volume. Fig. 4 (1~5) illustrate some examples of motion
locus of a material in drum. These pictures were analyzed by the films taken with the high-
speed camera. Summarizing the observation of movement of such material in the rotor, the
speed of drum » below 30, 35 r.p.m., belongs to the first type above mentioned and the third
type appears at above 77r.p.m.,that is, it corresponds to reasonable value calculating from
the formula @ = V/g[r, where w represents angular velocity of a material, » represents radius of
gyration in a material, and g represents gravity acceleration.

The sphere of material motion in drum is diagrammatically shown in Fig. 6, in which
the motion sphere of materials tends to decrease with decreasing of speed of revolution, loading
capacity and also in the case of having barking bars at inside of drum as opposed to the case

of drum without such bars.
Velocity of material in drum

Velocity of material was measured by the records of pictures taken with a high-speed camera
as angular velocity along the wall of drum, and dropping velocity as a projectile after circular
motion. Fig. 7 shows the relation between the angular velocity (wrad./sec.) and loading capa-
city of material in drum (e %) and also indicates that in the case of above 75% of loading
capacity, angular velocity becomes a constant value for each speed of revolution (# r.p.m.) and
it decreases with decreasing the value of @ for #> 64r.p.m.. While this constant value
is similar to the angular velocity of the drum wall, it may be noted that the slip between material
and drum wall occurs under the condition of below 75% of @, but in the case of equipping the
drum wall with barking bars, such a slip occurs only below approximately 50% loading capacity

(Fig.7-2,3). Fig. 8 shows the dropping speed of material for each condition, from which it will
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be seen that contrary to the case of angular velocity, the dropping speed increases with the:
decreasing of the loading capacity, and the values obtained in this experiment are shown as 12:
~32 cm/sec.

Relation between operating time of drum and

weight loss of materials with artificial bark

Investigation of weight loss (weight of saw-dust removed) during each operating time of
the drum was carried out under the conditions given in Table 1. The results are shown in Fig.9
which indicate a similar tendency as in drum debarkers in chip mills, as previously reported.
According to the previous report on the removal of bark with the drum barker, the rate of bark
removal in a drum barker is proportional to the residual weight of bark present in raw materials
in the drum. Therefore the following formula may be used.

dw|dt=C(W—w)
then w=W(l—e %)
Where, W: weight of saw dust, w: weight of saw dust removed in ¢ (min.) of operatiom time..

If this presumption can be considered adequate for the results of this experiment, the logari-
thm of (W-w)/W2% and operating time of drum ¢ (min.) should be presented as linear relation.
Fig. 11 shows that this relation can be approximately formed; however, such a linear relation
presented as straight line as faithfully as possible for experimental measured values does not
satisfy the conditions of 100% in (W—w)/w value for {=0 under some conditions. This may
be due to the fact that delamination of saw-dust at the surface occurs as weight loss at initial
stage of drum operation by tumbling or rubbing against each other. The relation between the:
value of (W—w)/W 2% and operating time of drum ¢ (min.) for each experimental condition. is
shown in Fig. 12.

The experimental constant C in the above formula is considered as the index of the rate
of bark removal; the calculated values for each condition are shown in Table 3. The effect of
barking bar, speed of drum revolution, loading capacity for the rate of bark removal, are summa-
rized as follows; the value of C is maximum at about 50% loading capacity in the case of the
drum without barking bar, whereas for the drum with barking bar, the value of C increases with.
decreasing of loading capacity (Fig. 13). And the value of C increases with the decreasing
of speed of drum revolution for each loading capacity (Fig. 14).

Similar law on movement of materials in a drum

As previously mentioned, condition of motion in a rotor is divided into 3 types by speed of
drum revolution, so it can be assumed that the condition of movement is similar in general, if’
speed of rotation # (r.p.m.) changes proportional to the value of VD (D: diameter of drum).
Consequently this similar law, Fig. 15 will be available to check the speed of drum revolution
for each diameter of drum barker used in chip-mill for the purpose of applying the data obtain-
ed in this experiment to actual operation of debarking with a drum barker.



