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Barking bar equipped drum inside.
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Table 1. FRERFAFF 4
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Fig. 4 w0 H ¥ #h

Central driving shaft with spiral cutting edge.

e —

Drum barker used to debarking test.

1 Bimp— | 2 BA-n—
R —H— Drum barker used No. 1 Drum | No. 2 Drum
barker barker
X H3 DB AKHZ DB 608
®B X £ Type DAINICHI DB | DAINICHI DB
608
F 5 & [E & Diameter drum (mm) 1,300 1,800
F3 4 £ Length of drum  (mm) 1,600 2,400
F 3 o B & # Capacity of drum (m®) 2.12 6.10
F 5 4 [A & # Revolution number of drum (r.p.m.) 24, 30 17
& 0 B [@ # % Revolution number of central shaft(r.p.m.) 740, 900 740
B B % #) # Driving moter
F 5 A F Moter for drum (kw) 1.5 5.5
o 0 B BX &) I Moter for central shaft (kw) 3.7 7.5
BN i & & Internal structure
f%_ Iy ’..A% Saw-teeth type barking bar (fE50 8 16
1y & 8 -1 — Channel type barking bar (€ %)) 4 8
Wz X 5 o
RERA T A« A= — D48 - NIFIL Fig. 1~4 REA, TEZDMOETEL R Table 1 ©
LH5ThHsB,
3. RAMLABTF &

HRAMRERNEM, 7 m = Y INEMB LOT7 2wV EREER Ui, [RZER/MEH ARSI 1 2
RBEEBLIEMN T, Table 2 CrRTHEYEL., ZhbOSHOBBORSEAIZRBICETL
{HECT B L 3EFTLETE WA, SN OME, ~HE2&RRE bR BECls NS
IOCER LI, 777V ERIGEAEKERBGLVSOT, BRIEEDODOR ST, tk, R
HOBERBRI L OHRM OEESTEO—F% Fig. 5 Kit, FRBRMHOBIIIAEMC LD 0cm %
B LTHEI LI,
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Table 2. JREB/PMMEIRKTE TR TR

Species of hard wood logs used in each test.

¥ & 4  Species B % %  Species
# % Quercus spp. 7 m ® U Lindera umbellata
D% a4 Shiia Sieboldi 7 A& F Firmiana platanifolia
H LAY Stewartia monadel pha - 7 4 Prunus spp.
A Xolisma elliptica v El = Ilex pedunculosa
THAH VY Mallotus japonicus 7 * Diospyros Lotus
a Z Quercus spp. 4 b4 b2 Rhododendron spp.
7 XFF v Micromeles alnifolia -~ + Rhus succedanea
DA Camellia spp. v F 3 Llicium religiosum
7 j Castanea crenata E 3 P4 Acer spp.
) 7 Clethra barbinerbis vy u*
b4 val Carpinus spp. K U m*
DA Sapium japonicum FTOMBEAE 38
* FHEHS B
Test 7
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Test 1 X pinus log
18- mean diameter 543 cm
(%),
4OF hard wood log Tor
mean diameter 4.56cm S lak
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Some example of diameter distribution of logs used in each test.
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FCHHBEAFHC L D F 5 2% LORLTIYBRBICES 5 EHBORET/EL HE L,
ARBICOWT 5 4« 1= — DERELE, Tiabb ¥ ATMEH, o 0LEKEIEh 0 EEN s X o0
BN O OHARTI ERhrZ lz, Thdik Table 3 IR h 5, HEM L RBRFKCOVTRDZ
LERRT 5, ,
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REELHE T2 ¥, CORBORRE LTI Abk) OPLERYEN L,
Table 3. & & B o # R # &

Summarized table of raw materials used,

AEBREFF No, of drum 1 2 3
RBRAFNS A+ I—»—  Drum used DB #
N7 4 EEEE
Revolution number of drum (r.p.m.) 24 24 24
ORI EhEES
Revolution number of central driving shaft (r.p.m.) 740 740 740
Ki . (Hard wood z 2
ind of material small log) )
HAEE W (k)
Total weight of material loaded 262.5 - 399.8 150.0
HIAEH N '
Total number of material loaded 212 ‘ 496 192
1EbehER WIN  (kg) '
Mean weight per a log 0.96 0.81 0.78
BHEER (kg/m®)
Mean volumetric weight 900 - 900 900
HZHFOLRAR (%)
Apparent loading capac‘i,ty 50 - 80 30
HAEER V. ()
Total volume of materials loaded 0.292 0.444 0.167
sEEdAE s (%)
Actual loading capacity 13.8 20.9 2.9
BLRERE r
Loading factor 0.28 Q.26 0.26
¥ o AJEERER ¢ (min)
Operating time of drum 50 60 40
HERER w (k)
Total weight of removed bark 2.5 . 36,0 13.2
wEsrERE W (kg) _ _ —
_ Total weight of bark included in materials. (%) )
w|/W. 9.7 9.0 8.8
10min bW HFER  (kg)
Weight of bark removed per 10 min of operating 5.1 6.0 3.3
time of drum '
FEEJJE Power required (kw)
F 3 A : _ . _
For drum
RO o :
For central driving shaft - 1.51 . 1‘43, 0.90
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Ticbhb, 2EALRER Wkg) LLORE NK) 2RAULTH 5 DT, 1 KblhOoPHERL
LT W/NCkg) #HEH Ui, 1 B-1-» - XBHBRMT, 1 RH7ch PHERL 0.78~0.96 kg D
EThb, 2 83— 2 — OBRMIEROKE S DHURTE Licked 1.1~2.2kg Kk LA,

(2) #RHOAWE : FHEILER/PIARKOBEHE 1 ob b TERCHI 100 K2EY, Zhb
OHRERL L T0LERE W(ke) ZEHL, FHE (I 20w 5 FHE L IR OALK O RER
AHEHINZAEOBM CLUFEARDERLHR LM R,
R=4W'|(=1 3 d?)

DR X h KDl U IXFEEHHE),
= DOFERITIRIER MBI T 900 kg/m?, 7 v < Y /NEMT, 799 kg/m?, 7 H <YK T 520 kg/m® D

Fefids L UBREBRRGE R OBEIE

debarking conditions and results for each test.

4 5 6 7 8 9 10
DB-608 %l
24 24 30 30 30 17 ' 17
740 740 — 900 900 740 740
o ey A L T ok (RS ’
inus log
494.3 212.7 331.7 277 .4 403.4 1,186.6 885.8
607 — 429 321 427 531 782
0.81 — 0.77 0.86 0.94 2.23 1.13
900 520 900 799 900 900 900
100 60 60 60 80 70 55
0.549 0.409 0.369 0.347 0.448 1.318 0.984
25.9 19.6 17.4 16.4 21.1 .21.6 16.2
0.26 0.31 0.29 . 0.27 0.26 0.31 0.29
150 30 150 40 60 30 30
49.5 29.9 26.3 42.5 46.7 188.1 106.5
10.0 14.1 7.9 15.3 11.6 15.9 12.0
3.3 10.0 1.8 10.6 7.8 63.0 36.0
— — 1.81 — — — —
1.25 1.28 — 1.32 1.66 1.92 1.92
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Relation of residual bark weight of raw materials in drum
(Wp—w) kg to operating time of drum ¢ (min).
We ¢ total weight of bark of materials loaded in drum.
w ' weight of bark to be removed during ¢ (min).
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Relation of percentage of residual bark weight for total weight
bark (Wg—w)/Wg % to operating time of drum ¢ (min).
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Relation of operating time of drum Slabs with removed bark.
required to be removed 90% bark weight Upper : slabs with completly removed bark.

t (min) to apparent loading capacity e %. Lower : slabs with imcompletly removed bark.
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Comparison of rate of debarking for drum barker used in this
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Test 3 Test 7 VA=0e 4
Fig. 12 #HEIiM oRERILOH

Some examples of surface damage of logs to be removed bark for each test.
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Industrial Trials of Bark Removal by Means of Drum Debarker ( 3 ).

On the Drum-barker equipped with central driving
shaft having spiral cutting edge.

Gen-ichi Nakamura and Yutaka 6HIRA

(Résumé)

The industrial trial of bark removal was conducted 'by means of the special small-sized
drum-barkers equipped with central driving shaft having spiral cutting edge. Fig. 1 shows
the drum barkef used in this test in which the drum (1.3m in diameter, 1.6 m in length)
is driven by the contact rolls and the central driving shaft with spiral cutting edge is driven
by the other motor. The second type shown in Fig. 2 is also used, and is similar in structure,
but has a drum 1.8 m in diameter and 2.4 m long. The feature of these drum barkers is the

effect of bark removal with cutting action by the central driving shaft with spiral cutting
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edge (Fig. 4). The size, capacity, revolution of drum, center driving shaft and interval
structure for the drum barker used in this test are shown in Table 1.

Materials used in this test are small-sized logs of hardwood of about 26 species, small-
sized logs of conifer (pinus sp.) and slabs produced at saw-mill. Some examples of the log-
diameter distribution of the materials are shown in Fig. 5.

Tests of bark removal were carried out six times in the first type and two times in the
second type of drum barker. The materials were loaded into drum barker at the predeter-
mined apparent loading capacities for given drum volume e« (%), and the total weight
(Wkg). Number of logs (V) were measured for each tests. And then the drum barker
was operated measuring the weight of removed bark (wkg) thrown out from the drum
during a continuous operating time. Furthermore, the volumetric weight of material was
determined by measuring the weight and average diameter of about 100 logs selected at
random. Table 2 summarizes the conditions of drum operation and material for each tests,

The results of the bark removal tests are as follows:

(1) Relation between operating time of drum and the weight of removed bark is
illustrated in Fig. 6. The weight of the removed bark increases with the increase of operating
time of drum; however, the rate of increase tapers off with the increase of weight, as seen
in the ordinary type of drum barker.

(2) The rate of bark removal in this case is considered to be directly proportional to
the residual weight of bark present in raw material in the drum, as stated in the previous
publication. Fig. 7 shows the linear relation between log (Wp—w) and operating time of
drum ¢, where ¢{ min. represents operating time of drum, w (kg) the weight of bark
removed during ¢ min.,, and Wz the total weight of bark Wge(kg) included in all logs which
is calculated by the formula Ws=eW (Wkg: total weight of all logs, ¢% :bark to log
weight ratio). The values of ¢ in this test are 15, 18 and 20 % for the hardwood logs,
pinus logs, and slabs respectively.

And Fig. 8 shows the relation of percentage of residual bark weight for the total bark
weight (Ws—w)/Wg 2% to the operating time ¢ (min.) for each test.

(3)- The debarking effect tends to increase with the decrease of the apparent loading
capacity in this drum barker. The tendency shown is distinctly similar to the case of
ordinary drum barker as previously reported. The operating time of drum required to
remove 90 % of the total bark weight ((Ws—w)/Wr=10 %) may be seen in Fig.9 for small
logs of hard wood. It shows that operating time at above 80 % of apparent loading capacity
increases rapidly.

(4) The distinctive feature of the drum barkers used in this test is the center driving
shaft with spiral cutting edge which is considered to accelerate the debarking function.
Examining such an effect, the operating time of drum required to remove 90 % bark weight
to total bark weight of all logs loaded in the drum is only about two hours in the case of
60 % loading capacities on hardwood logs, as against approximately 8.1 hours operating
time of drum without driving of center cutting shaft at the similar conditions. It may be
considered that operating time of drum can be shortened to 1/3 of the time required by the
drum without the center driving shaft with spiral cutting edge.

(5) Generally speaking, the debarking of conifer logs is easier compared with
hardwood logs, This test also shows that the operating time of the drum requires only
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43 min. in the case of pinus logs, in comparison with 100~130 min. for hard wood logs under
the same conditions.

(6) In comparison with the results of debarking test by means of basket type
barker (diameter of drum 2m, length 3.62m, rotation speed 22r.p.m.) as previously
reported, Fig. 11 illustrates that the rate of debarking tends to increase at above 80 % Qf
apparent loading capacities («) in the case of the drum barker with center driving shaft for
basket type drum barker; however, the rate of debarking decreases at below 50 % of e, so
the influence of loading capacity in the drum barker used in this test is less than in the
basket type barker.

(7) Damage at log surface in removing bark occurs in the case of the barker used in
this test. Fig. 12 shows some examples of the log surface with bark removed. Many
notches occur with bushy bundles of wood fibers. The damage at log surface occurs severly
in the case of the same type barker with larger drum diameter.

To summarize the characteristics and debarking ability of the drum barker with center
driving shaft used in this test, it may be said that the debarking efficiency is not inferior as
compared with the ordinary drum barker; however the shape and sharpness etc of cutting
edge in center driveng shaft should be improved in order to lessen damage to log surface,
with attention paid to keeping up high debarking ability. Also the girding method and speed

of center driving shaft should be taken into consideration in the future.



