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2 Utitization of Drum Scanncer

1} WUse of drum—-scanner

A drum-scanner is the equipment to decompose air—photograph,

drawings, cte. inte 3-colours in orvder Lo store the digital valucs

of the density of 3-colours in magnetic tape or floppy disk. By means
of processing these digital data through computer, the image process-
ing becomes ﬂvailnhle, 50 when vemote-sensing data of ailv-~photograph,
cle., are used, the olassification of forest tvpes, etc. can be possi-

hie by the analysis of Lhe strengths of spectral reflection, recorded

on phoetos. However, as its subjeects arc image dats, the use of
colotr=display cguimeent for lmaze ascertainment is essential,
the Wigh resoluvion display ecquipment oF wmlero-compulter PO Ua01 is

used for this purpose,

; H

s composed of o dronrgcan densito-metor, magnetic

Cape equipment, and o cowmplote sor of PFC 9807,

Drum=-scan densito-meior

i

Thils equipment can read oul the density information of photos

or drawings, with following features.

can choose any 0@ six samepling pltches of 25 um, 50 um, 100

S
o
-
.

gy 200 nm, 900 wm, and 100U L.

by Tts measuring aparture  mav cheose any size of 25 um sguare-

—

100 pa square eontinuousiy (but usually it 1s made identical as
the sampling piteh).

rotating speed of a drum can be choosen out of 4 stages of

——
-
=
=

1, 2, 9 and 19 r.p.a,, bue the use of as slow as practicable

speed is recommended.
d)  The density of 3-celours can be measured simultaneously.

o) The measurement of reficction strength as well as transmission

strength s possibla.

Control pancel of drum—scanner

N
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a)

1)

c)

d)

¢)

h)

i)

Power switch

Switeh in the power souvce. A lamp is tit when power 18 switched
in.

ONLINE switch

PThis is switched on when the data transcription onte the magnelic
tape equipment are veady. While on line procedure, neither the
manual movement of the.optical head now the vesot in axis-direc-
tion is practicabie. A lamp is 1it while on=line procedure.

DRUM RUN Switch

This makes the dyum rotate. A lamp isi1it while the drum is vots-

ring.

DRUM STOP Swtich

“This stops the drum votation. A lamp s lit while the drum is

stopping.

DRUM SPEED Selector

Thig sets up the votating speed of the drum. .it selects any one
out of 1, 2, 5, 10 r.p.s.

SAMPLING PITCH Selector

This sets up the sampling pitch, selecting any one out of 25,

50, 100; 200, 500 and 1000 um. The sampling pitch is of same

size for the rotating direction and the axial direction, both.

C8TOP Switeh {*)

This determines the measurement finishing position in the axial
direction. It sets up at any of 000-300mm, When the optical
Head is manually operated, the delivery in the axial direction

is stopped when the head arrived at the position set by this
switch.

RESET Swtich

This resets the location counter of the optional head in the axinl
direction. Tuvalid while ON LINE procedure

START Switch (4)

This designates the measurement start point in. the rotating direcc-

tion. Set at'060?400m.

“"{!8{;-—-



i) STOP Switch (4)

This designates the measurement end point in the rotating direc-
tion: Set at 600-400 nmm. llowever, must exceed the value at

previous 1) value,
k) <+« and - Swiltches

This is for operating the optical head manually while off-line
(i.e. ON-LINE lamp is not 1it),

1)  READY indicator
A lamp is lit when the rotation of the drum is started and the
auto-zero operation (original point ascertainment) is cowpleted.
Then, when on line Ls set, "READYY signal is output to the magne-
tic tape equipment, so the actual connection with magnetic tape

is practised,
w)  READY ENABL Iadicator

A tamp is iit, when the optical head is within a range set up
by g, by, 1) and j).

1) ADDRESS Digplay G#)

This expresses the wmeasurement position in the axial direction,
indicating 0-300.00. This is cleared by h) RESET switch while

of f-line.
o)  ADDRESS Digplay (4)

This expresses the measurement position in the rotating direction,
tndicating 0-500.00, but with the range of measurement of 0-400

o,
) 1)1-:.?\?5{'1*&' DISPLAY

Tﬁis is the monitoring displav of the measured density,
q) DISPLAY CH SELECTOR .

This selects a colour channel to be displaved on p) DENSTTY

DISPLAY (ne concern with the transmission of magnetic tape).
) REFLECTION/TRANSMISSION Switch

This selects the reflection measurement (such as film) as well as

the transmission measurement (photo-print or paper),
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(5)

(6)

8)  Aprature dial

The dial sets on the wmeasurement apavture size, This indicates
the length of a side of the squar aparture in pm, This diat
located in the cover of the equipnment. The value of size norwma-

11y is identical with that of the sampling piteh.

Precautions on handling of drum scan densilto-meter

When a drum-scanner is moved, nr.after a certain length of
unused periods, the adjustment on the'optiﬁal'syStem of'the'eqﬁipment
may be necessitated. The adjustment sh&ll be perfbrmed in gecovdance
wikth the manufacturer's manual, AL [irst, the ndjustment of the
Tight wmeasurement system, and then the unification of the tight axis

in the light measurement system shall be conducted.

Though the Life of lamps lasts moere than 600 hours, it is
recommended to turn off electricity, if not required, for extended
life. When a bulb is replaced, insert it to the bottom of a socket
conpletely, otherwise, uneveness. at iiéht source may be caased, DBy
the way, the tamp should not be touched with hand in any case. The
part touched with hand should be throughly wiped with alcohol, other-
wise the bulb may be devitrified. ¥Yurther, a bulb should be replaced

with the one designated in the manual provided by a manufacturer,

Magnetic tape systen

This system consists of a magnetic tape control unit and magne-
tic tape. In the function, the data transmitted from the drum-scan
densito-meter are stored in the File of BIP, BIL or BSQ type, with

the selcctable record density of 1600 BPL (PE) or 800 BPL (NRZI).

The control unit adopts the micro-processor Z80, with the bulfer
memory of 6&K; capable of processing 8 bits par a pixel, maximum 7
bands. By means of the connection with the drum scanney, data in
mono-chrome, red, green or red can be recorded., It is recomnended

for the details of the system Lo refer the manual by the manufacturcer,

PC 9801

DRUMSCO 1s a programme that controls thc'drﬁm~scanner by micro-
computor PCY801, and collects and displays the digital data decom-

posed in 3 colours by a drum-scanner. (The programme title stored

_H486—



(7)

in S5-inch floppy disk is "dimsc.dch").

The signal cables, Al and A2, are connected with the interface
at the side of PC 9801, this programme is executed, after the data
at the drun-scanner is sceb up and the range of data reading, the

reading piteh, ete. are set up,

The content of processing by this programme is input of image
data from the drum-scanner, save of input data into a disk, loading
of data saved in a disk, display of input image daca, printing ol

image data on a line-printer. As for ecach procedure, refer “DRUMSCO

operation manual',

The maximem number of image clements to be processed by PC 9801
is 65536, in normal case, {256 horizontal image elements) s« (2306

vertical image clements),

Operation procedure of drum-scanner

The operating precedure is shown inthe flow diagram (Fig., (V-62).
The explanatoery drawving concerning paramciers in the range of data
measurement is also shown in Flg., V=63, The file form of magnetic

tape ig indicated in Fig. Iv-b4,

~487-
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Rotating direction of drum

t — —
Al
A2
START
LINE A3
4 00mm
COL
Y1~ e L[ NE-—o
t 1
X1 START COL
i
Y0 -
t t
xo= --STGCP
i
B JO00mm— -
Direction of drum rotating axis .

Al: Effective range of measurement

AZ: Range of measurement set for a

A3: Range of record

on MT

Al =2 A2 = A3

Generally, Al =

Yhen

When

Fig. TV=63 Range of

AZ = A3
%0 = X1,

START

YO = YL, START

of drum scannerx

drum scanner

LINE = 1
COL = 1

measurement and parvamebters
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Iv-64  Form of magnetic tape
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Photo V-1 Instailation work. for. sawmill
machineries

Photo V-2 = Saw filing
for circular saw

B s icise

Phota V-4 Twin bandmill
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Photo V~S-_Table hand resgaw Photo V-6 Double édger 

e

Photo V-7 Prefabricated'living housa by Photc V-8 Proefabricated living house by

utilization of smail-size Togs utilization of small-size iy
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V.

V-1

Studies on Techniques for Small PDiamcter Timber Processing

Improving Techniques for Smail-Diaweter Vimber Processing
Tntroduct ton

The position of sawmilling of small-diameter logs will be explained
in the project which aims at establishing techniques for studying appropriate

controlling techniques for headwaters forest,

The state of SHc Paulo was a country of forest in 1850s, as much as
827 of its area being covered with trees. llowever, a larvge part of the
land was sultable as farms and pasturcs in torms of topogfaphy, climate,
and Soii;-ﬂnd the forests were cleared on a large scale for agriculture and
catbte farming before felling of forest was legally controlled. The area
of navural Forest was reduced to 8,27 within B0 vears. Thus many of the
rivers lost even their headwaters forest, except those on the castern
coast mountain ranpge; and problems of soil erosion and water pollution
wére brought about. In order that forests be restored in the district for
s0il and water conservation, positive afforestation must be resorted to,
and positive subsidizing of afforestation was startod. As afferestation
plan was advanced with such intehtiou, utilization of small diameter logs

itas been subject for = scarch as a metter of course.

Supply of smali-diamter logs has been stavted f{rom thosg artificial
forests afforested since 1950s. 1f the logs are utilized effectively as
products of a higher value than pulp wood and charcoal material for iron
and steel manufacture, it will be a great success not only in achieving the
policy of afforestation to expand forest area but also in secil and

water conservation.

The cooperation project was meant for coping with said gituation by

research and technical advances in lumber manufacturing.

Studies on sawmilling small-diameter logs were scheduled to be advanced
by Forestry Tﬁstitufe in the future, and emphasis - was laid at the moment on
transforence of techniques for sawmilling and saw filing. A foundation for
future development of reseavch was laid. The duty of specialists despatched
to Brazil For a short period was to install machines for saw filing and
sawmill macﬁinery with performances at the very spearhead and to traunsfer

techniques of their handling and operation.

The achievements explained in the present paragraph were extended 1n
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Manduri Fxperiment Station located about 320 km to the west of $éio Paulo -
City, Pine forest of about 20 years of age of wmostly Blliotlii Pine is
growing in the Station, and sawmilling lias been operated. A forest for
collecting turpentine, o forest product marked to be highly cash-making,

is -located,

The machines operating in Manduxi Experimcnt'statioﬁ'wcrﬁ CGutéréd by
& twin cirenlar sawmill machine; but sawwill machinery with a twin band will
as the center were introduced andin&tall¢d in a newly built sawmiil that
was built by Forestry Tnstitute. Transference of technigues for operation
of machines and sawmilling was carried oub. As a result, yield of sdwﬁ
timber was enhanced and the production efficiency was impréved; and trans-
terence of techniques concerning the novel_set of machines was completed
As to the techniques for saw fllilng, thﬂ Lechnlquas Lor smooth oper ration

of the sawmill machinery were fully quULFOd by the Brazilidan crew,

The newest techniques and the method of wood WOrking and utilization
of small-diameter logs in Manduri Experiment Station were marked by sawmill-
ing industries'in the neighborhood, and spreading effect of transference
is started as is shown by requests for transference to the plants of band
‘saw filing techaigues. Supplementary system has been born on the side of
Foresfry Institute, who are reguested for the transferencé,'where engineers
of experiment station understand the basic theory of saw filing and the
workers acquire the skiil. Thus the basis for smooth advancement of the
enterprise and diffusion of the techniques of band saw filing, etc. into

sawmills in the state of Sdo Paulo has been ecstablished, we helieve.

v-1-1 Improving Saw Filing Techniques

(1) Conventional saw filing and working (conditions hefore Lhe project)

Techniques for saw filing of circular saw blades and band saw
hlades did exist before the project was started{' However, a large
difference was found in the tethniques'aﬁbng sawmilling industries. For
>xampie, Shiffer Ltd that is one of the largest sawmill machinery
manufacturer on South Ametjcan Continent, is on - a nearly equal technical
leve] as high as that of so-called "band saw flang On the other
hand, the saw filing in deleis in the vicinity of Manduri Expeviment
Station shows that saw filing techniques such as band saw joining

(oxygen—acetylene welding) and stellite welding are not diffused into
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them yet.

There were a bandiill (blade of 2 inches or smaller width) and
cirveular sawmill machines in Manduri Experiment Station, Under the
'Inrgé“difference in the technical level of saw filing, the conventional
operation of saw Filing was such that a simple grinder mﬁde of an
clectric motor and grind wheel was used for siwple grinding of saw teeth
only for both of the circutar saw and band saw blade. There was a tack of

techniques For band saw filing except urinding.

(2) Saw filing machine
C) Circular saw filing machine

(a) Carbide tips brazing machine

In order to enhance machinabiiity of circular saw, carbide

tips are brazed on the blade.
(b) Hard alloy grinding machine

The hard alloy grinding machine enables the whole treatment
of carbide tipped circular saw blade. The machine can grind the

cutting face, the clearance face and side of the carhide tips.

CD Band saw filing machine

(a} Set of welding machine

The set of welding machine consists of an oxygen—acetylenc

welder and stellite welding machine.

Oxygen ated acetylene welding is necessary for end joining
and repairing operation for crack of band saw blade. Stellite
welding machine welds stellite on the blade, forms it under pressurce

while it is red hot.
(b} Band saw grinding machine

Band saw grinding machine is used in tooth style shapiag
operation and toeth prinding operation of saw blade of 3 to 8 iuches
width, It can give the blade any shape of tooth as vequired and
can grind teeth of different pitch by changing feed cam for moving
saw blade or grind wheel, or by adjusting the set angle of grind

wheel cte,
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(c)  Automatic side garinder

The automatic side grinder grinds the both sides of tooth
after stellite welding so that the edges of bent out teeth are alipned

on a stralght tine.

(d) Band saw streteher

Tensioning is one of the most importaﬁt of the band saw €iling
operations, and it requires a delicate skill. First, the band saw
tevelling is treated on A surface plate attached to give it & ievel
finish. Next eperation is tensioning and back cvowning by means
of turning roilers arvanped at the top and bettom of the rolling

machine.

()Y Tools Tor band saw sotiing

The swage set is usually used because of the higher cutting
porformance than spring set. Swage, shaper and clamp stand ave

used for working blade for swase sot,

twidine icem and objoct

G} Basic theory of saw Liling
In order that the saw [lling techniques take root and that

future technical problems be solved, engiveers responsible iw
technical field, must undevstand the theory of saw Filiug correctly
and establish a svstem {or guidiug workers, “Therefore, the basic
theory of saw filing was explained for the engineers. Ulor workers,
practical skill was explained with some theory, so that Lhey can
acquire "techaigues” without merely depending on knack and experi-

efice .,

(2) Circular saw filing
Carbide tipped circular saw has a cireuiar blade brazing
with cemented catrbide tips for a longer 1ife. Tip is made of a
hard alloy of tungsten carbide. A circular saw bas been used, but
they had lack of techriques for carbide tipped saw hrazing,
Therefore, emﬁhasis_was laid on guiding them for carbide tips
brazing techniques and sharpening techniques so that circular saw

filing techniques be established,
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() Band saw filing

Traasference of techniques was carried out so that techniques

for a consistent operation of band saw filing will take root.

ttois difficolt o explain the prade of band saw iling to
the learners of techniques. Thevefore, the blade was used on the
machine for test sawnilling; and Lhe problems of saw filing werce

explained in relalion to the finigh on the swan Uimher.

(4) Transference of techniques
O) Circular saw {iling
{a) Carbide tips brazing

Cemented carbide tipps is brazed on a circular saw and cutting
performimee of the saw is enhanced and time of performance is pro-
ltonged.  The treatment is ceffeclive in sawmd bl ing hard sawiogs.

v s

(b) Grinding carbide tipped circuiar saw

in addition te orinding ¢i the cuteing face of reeth, that
had been operated by them, the clearance face and sides of Leeth
were sround so that the cutting performance is enhanced. Any of

ol hard alloy grinding

tirve faces can be ground by adiustiae

machine.

— e e S R . P g e e e [P
. .

toeth tip cutbing Jace: toolh Uip clearance | Looth tip

prinding face grinding Carinding

/7\:;]& |

| |
, ({ront view) _
; face bo be zround. E

Fig., v-1 Grinding carbide tipped circular saw
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Table V=1 Civeutar saw Filidy

—

Conveontianal
reahnibgues

RS -y
iTransiorrod

Nawme of operation ! oy i
! rechmnigues
i .

Tensioning

@

Clireulay
setiing
(spring set)

[EReaty

@

Carbide tips

(W

Lyazing

Cipped saw

cuit e . L
KRR ECLUERAR A R HE BN
clearanes Dic. ! Vores
PR | H
Sl n
Powond: @ Corwont b, terhimiges
- fronafery i
{(Z) Band saw setting filing
{a) Opevating procedurs and ance ot operation
The band say Tw mindee of 2 carbon tool stoel oy low-alloy
tool steel containing sickel, chromiun, cfo. o addition to those

for carbon tonl steel, Io order tao file n

of a good-cutting tool and

of operation, several stages ol operation are vequired as shown

Tahle V-2,

Any of the stages of band saw Flling 1

following items are especially important,
+ levelling of saw bhlade
»  preper setting
- ‘proper tonth shape

«  proper tensioning and back crowning
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V-2 Nomenclature of band saw
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Fig. V-3 Cracks formed on band saw blade
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{(H)

Stoined into dan ondless boand,

ln addition, skil} in following operations are also Dmportast.

tensioning (leveliing, Leasicning, back crowning)
end joining of saw biade

- ostellite wolding

Frd: joiniag of hand saw blade

Band gaw blade ta cut inve coguired Jenpth and both onds are

accrviene welding 1o now

commonly operated. A shorter Cime 1s reguived For Che method than
For brazing, bezides the «irenath of weld ooavt being suserior,
Ouynon ated Aoty Loy i".":J-',E?‘ rosma bt odomns
{orack wbe.) o6 the toolh or sew blade rhat s RGN I

by braziog.

Tensioning

and small

rhat the tension s the iaraostoat the conter

the sides; and the te

Tensioning is operatod for prevenvion of Tending of saw blade

St the front or back evdge by thermal expansion during
sawing that gauses deflection of teeth by the feed force ol
the machine and leads to bending in sawing direction.

tensioning is also for enhancing running stability of the



e “i;:::jtension “one
l‘ v (tire)

[’\-‘\,\ Feiee, w.‘_,.ﬂ"-r-]
.. /—'/
— -
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P
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{(wvhole)

hand saw blade alter tensioning, band saw blade after back crowning

Fig, V-4  Shapes of band saw tensioned and backed

- e 4
— ,f" /_/Q . - Q
. . - f’ﬁ‘y

y Y deformed v

i part /

thickness of _J] 4 '.@."

saw blade r“
|

cep—
e

before sctting after swage after shaper
vorking [inishing and
‘grinding '

Fig, V-5 Swage setting
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@

band saw blade,

The front edge of band saw blade bends by thermal expansion
during sawing, and this can cause deflection in the kerf.

Therefore, the back of the saw blade is elongated in advance

“by band saw stretcher. The amount of clongation in back crown-

ing is adjusted to meelt the back wauge. This enhances running

stability of the band saw.

Grinding rooth

Toolh styie is formed by the automatic saw sharpencer where

the movement of a cam moves the prind wheel up and down and
that of the other cam feeds band saw blade and the grind whee!
for the teeth is fixed on the wachine inelived. Therefore,
teoth of various stvie can be formed by changing the hoisting
cam, feeding com, grind wvhect, and grind angle. Saw filer
must be fully trained 1o the skill Tor adjusting automatic

saw sharpencr and operation in order that he can form tecth

of the specifiod stvie.

Saw setting

The spriang set has hecn used long since, and it has an advan-—

“tage of smalier cutting resistance, but the swage set 1s

gencratly used these davs because of an excellent cutting
performance,  Swage set consists of two steps ol works, swage
work and shaper inish, the Former making the form of swage
by changing the Yorm of tooth and the latter making all of

the teeth into uniform size and shape.

Stellite welding

Casting alloy (stellite} is welded on the tooth point in
order to give longer operating time expectancy of band saw.
Stellite iy an allov consisting mostly of cobalt, chromium,
and tungsten, and its hardness is lost but slightly even at
600°C: and this gives it a high resistence to wear. A hand
saw can continue to be operated from 2 hours without treat-

ment to 1/2 to a day alter treatment. Sawmilling of hard

- saw log (cucalyptus, for example), resin-rich wood, and other

difficulty sawing wood can be facilitated by the treatment,



{(a)

Band saw can be grinded 7 to 8 times without saw setiing and

stellite welding.

Grinding

Saw teeth are grinded in the orvder of téke_faco, tooth back

and tooth side. The automatic saw sharpener hﬁd automatic

side grinder are adjusted so that the teeth ave ground in

proper tooth angle and that saw éetting width i$ adjusted
uniformly. Too lﬁrge speed of feeding saw teeﬁh and lowering
grind wheel causes poor sharpness of_cutting adpge, and adjustment

is i1mporvtant.

Band saw blade is inspected in vegrinding. Condition of saw
setbting, crack, tensioning, ete. are. examined for every blade,
Regrinding is given a¥ter confirmation ol absence of the

troubles.

New saw scbting working

Jhen the swages of band saw teeth dwindie and using limit is
reched, the saw blade is revived by giving a new saw setting,
The dwingled swages are gound off, levelling, tensioning,

back crowning, and other disorders on the blade are corrected.
Then saw setting, and stellite bhrazing are worked, and saw

teeth are ground.

Defects on band saw and sawn product caused by inappropriale saw

filing

Tnappropriate band saw filing and its cause

@

®

Offset saw setting

«  The center of grinder is misaligned
. The tooth sways in grinding.
«  Poor adjustment of swage.

Poor adjustment of shaper.

Irregular saw setting

. Defect in swage or swage operaktion,
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+ Defect in shaper ov shaper operation
+ Trrepular gprinding by automatic saw shavpener.

+ Inappropriate method in grinding

Irvegular grinding of automatic saw sharpener can be caused

following reasons:

- Faulty tip of feeding cliék_for band saw blade

< Tasufficient accuracy of éoby roller of cam.
Bearings of grindexr are worn-out.

. Vibration of the base of saw sharpener

- Band saw blade suppért in worn,

» Tnsufficient hélding by saw blade holder
Poor contact hetween cumrand copy roller

. Too much clearance on grind wheel sliding guide.

. Too much clearance around pin by deteriorvation

. Too much grinding at a time

(c) Chipping off of sct out teeth

- Lug crack was formed in sawv sctling.
- Tnappropriate operation by shaper
+ Heat due to grinding. took place

Intorrect method of saw transportation

The following reasons can be cited for heat due to grinding

+ Wrong selection of grind wheel
. Iuncorrect gsurfacce speed of grind wheel

. Too large Feeding speed of saw blade in grinding
(number of teeth/min.) ' :

Too rapid hoisting and lowering of grind wheel
. Lack of clearance for hoising cam of grinder

. Orind wheel is worn down

(d) Poor sharpeness of cutting edge

. Too coarse grid is used on grind wheel

. Descending speed of grind wheel too large

Feed speed of saw blade too large in grinding
(number of teeth/min) ' '

. Incorrect tooth angle-

+ Insufficient grimding at the tooth
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Table V-4 Change in circular saw [iling

Name of operation

Tensioning
Saw sobting
(spring. sct)

_tip brazing

Tipped saw grinding
Rake face
Clearance faco

Side

Legend:

Conventional Transferred .
] T . Present operation
Lechnigques techniques
| | -
. e
: 1 :
& ; ] 8
] i B J—
® X
' N i e
: ; : ™~
: s it C/'
@ O : @
. - ': Py
: {) l i
) ;
' ey i
; i} B

Convent ional techniques
Translerred techniques
Acenracy lmproved by transferved techniques

Became unnecessary after transference of techniques
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Table V=5 Change in hﬁnd saw filing

fnd jolning

Tensioning

Saw sctting pe-

Stellite weldin<a

Tooth style

Tens toning
Back crowning

Grinding

Brazing

. TOxygen—acetylen |

_welding

forming

Levelling

Spring sct
Swage set

Rake face

Frmm e e

Tooth side

Legend:

X@0O @

Table V-6

Nameo.

1SMAEL NUGNES

ANTONTO PEREIRA DE MORALS 40
PEDRO MILTON MARTINS 24
SERGIO BENTO 20

P

Spring

Conveved techniques

LI

set i

) . Conventional Trangferred [Present
Name of opevation . X e .
techniques techuiques operation

00 O

N

Pm

G
[}

o

Conventional technigues

Improved accuracy by conveyvance of techniques

nnecessary by convevance of techniques

Saw filers

Former occupation

Carpenter

n
Lumber sawmilling worker
Et



Lrregular tensioning and back erowning,

Irregularity in the hardness of saw blade

Band saw stretcher is cousing scrain.

Stretehing under misjudgement in strain and irvegular
tension,

Partial tensioning and back crowning

Feed speed of saw blade not constant.

Stretching on the tension zones (fire) on both edges of saw

blade,

(b) Causes of faulty sawing and sawn wood as hrought about by band saw

and solution

®

Poor surface quallity of saw

Bending of kerf

[0

Insufficient levelling of saw bla
Inappropriate saw sctting
Inappropriate tooth style
Irregular or insufficient tensioning
Irregular or insufficient back crowning

Insufficient levellinyg or tepsioning at the weld

1 timber

Poor aligning in saw serting
Poor sharpeness of cutting adge

Fasily broken saw set or broken saw set

Deficient work of shaper, inappropriate side clesvance
augle of saw get

Excessive sav setting or too large thickness of saw blade
Excessive piteh of band saw or irvegular pltch

Case of weak twoth point or casce of inappropriate cutting
angle

Faulty levelling at the weid
Bent tooth point
Insufficient tension at tooth side edge

Case of levelling Leing operated by hammer

Crack on the saw biade

Hardness of saw blade is too large and saw blade is brittie.

Saw blade thickness is too large against the diameter of
band saw wheel of the bandmill.



+ lImproper shape of teeth, especially the rounduness at the
toolbh bottom ‘

. Heat due to grinding is lecft at the tooth root
. Excessive tensioning and back crowning

Width of tension zones left on-both edges of baund saw
blade -is too small.

«  Inappropriate finish at the weld.

The shape of crack olten depends on the cause of the crack,
Fig. V-6 shows the typical shapes of crack cauged by the machine

and saw Filing respectively.

T -
\\\H\\x_,) E\“\\\Hjj\\K\\\\\“;S\N
' B :

(A) ‘The machine is to blame for the crack.

(8) Saw Eiling is to blame for the crack.

Fig. v-6 Shape of typical crack of band saw blade

{4} Result
Consistent techniques for carbide tipped circular saw filing
were established by combination of the conventional and new tech=
niques. Circular saw filing has been included in routine works in
the experiment station.
The saw filers of the experiment station aequiréd the tech-
niques for the whole operations of band saw filing process. The

gaw filers mastered the techniques by their practice, becausc the
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techniques ‘arce of d nature that saw Filers depend vervy much on

their sense and experience, and this wade it sure that the band saw
filing techniques would take root. It also ensured smooth production
of Lumbert pfoduqts by the sawmill machinery introduced By the

project with twin bandmill etc, The band saw filTing techninues
contributes to the amount of production, quality of produéts,

and operating cost., Manduri Experiment Station now possesses

by far the superior reciniques, as compared with sawmills in the
visciuity, to be one of the top-class techniques not only in the

state of Sdo Paulo but in whole Brazil,
Future Problems

® Civcular saw filing

There are not many difficulties in circular saw filing tech-
niques, owing to the improvement of machines for saw filing.
Saw {iters need just to be acustomed to the.handling of the
machines in order that the circular saw filing techniques be
maintained, Therefore, there ig a Pittle possibility of some

problem being raised in the future,

2) Maintaining techniques of band saw filing

As to band saw filing, sawmilling operation in a suffliclently
faverable coadition will be maintained by the presenﬁ tech-
niques iun the case of sawmill machinery working in good
conditions and sawmilling conditions of operations being
similar to those at present, in terms of diameter of saw logs,
sawing speed, ete. In addition, in sawmilling operation run-—
ning unéer stable conditions, a slight difference in saw
filing does not cause noticeable trouble. However, little
difference in sawmilling operation appears when the saw filing
fechniques reach a certain standard, and thls conversely
means that the saw filing techniques can be lost or Forgotban
without being noticed by the saw filers, Further in the case
of sawmilling conditions being changed, such as saw log of a
larger diameter or sawing in a larger speed, or under some
disorder of the machine, modified operation is required; and
the problem of lowered skill can appear strongly.

Since techniques of saw filing depend largely on sense fostered
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by experience, the méans of maintaining the techniqués'aru
tntroduced Crom this angle. Considering the characteristics
of saw [iling as boﬂily acl, it is indispenéuhlc to opoerate
every day, sccuring a certain Level of work constantly in the

amount.,

The average amount of work by a saw filer in sawmiliing in
Japan for regrinding,.snw selting, new swage [Ormdtion, etoe.
covers about four machines operating 5 — 7 hours a day.
Speaking from'the fevel in Japan, the capacity ol saw filer
in Manduri Experiment Station is larger Lhan their actual
amouni of work; ln other words, their amount of work is too
smatl, even if their present situation of being in a learning
stage is considered. They need a largey amount of work in
order to maintain their skill, This is effective not only
for maintaining.their skill in sew filing but also in a wider

scope of their ability.

Lmproving efficiency of saw filing

Saw filing techniques of a high accuracy has taken root by
‘the project. Becausc of the saw filing techniques being a
bodily act, reduction in operating hours by skill is the next
subject to be achieved. According to an investigation of

band saw [iling opefatinn in Japand), the average operating
hours for a new band saw [iling is 139.0 minutes by a skilled
saw filer of 10-year or longer CXpriEnCé and 200,2 minutes

by an ordinary saw filer, showing a difference of 60 minutes
batween skilled saw fiter and ordinary saw filer. The differ-
ence was clearly shown in cach of the steps ol end-joining,
tensioning, and stellitle chdihg. The skill in stellite weld-

ing affected the operating hours for grinding.

Tt is necessary for improvement of working ¢fficiency to set

a goal to be attained, and it seems appropriate for Brazilian
saw Filers to set a goal for the moment at 200 minukes for saw
filing of new band saw blade, .that is the average by Japancse
saw Filers of ordinary skill. 7The training shall be made with
emphasis on the steb where a difference is shown by the skill,
The fact_that a new band saw b}ade can be workaed within 140
minutes would be a Eurther.target'to be remembered for their

advancement.
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V-1-2  Method of Tmproving Savmilling Techniques

(1Y Sammi‘lﬁing in the Pasy

Sawmilling in Mandari Fxperiment Station is operated with logs
produced in the state—owned artificial pine Forest by thinning as the
material, The sawing [acilitiecs owned by the station before the project
was started vonsisped of sawmill machinery such as twin circular
sawmill, crosscut saw, and table band resaw, and wood working machines

such as planer, tensening machine, borer, ete.

Sawwilling was operated in the following steps: Saw logs were
treated by the twin circular sawmill into squared cimber. Squared
rimbers were treated by the Lable band'resaw into boards. The length
of the squared tlubers and boards was adjusted by the crosseul saw Lo

mect the specification.

The features of the machines are as follows: The distance between
circutar blades of the twin circular sawmill (width of sawing) is set by
hand, anq carbide tipped civeulary saws ave used. The maximuin sawing specd
£ 20 m/min., The width of saw set is ¢ mm, and sawing loss is large.

The width of blade of table band resaw is as small as 2 inches.

The sawing vield by the wachines was as law as 38% in production
of squared timbers and 307 in that of boards, due to the lack of functien
for slab use, large kerf width, etc.; and the wood wastes were disposed

of by burning, a part being used as {uel.

The sawmill machinery in the sawmilils nesv Manduri are similarv
to those of the experiment station, and the sawing vield was not very
much diffevent. However, in sawmilis sawing large-size logs, an band
mill with auto Yeed cartiage has been intreduced in an example, and a

large difference in sawmill machinery was noticeable in Brazil.

Sawmiti Machinery

o,
]
S

@ Out!ine of new sawmill
The new sawmill was constructed next door to the existing
sawmill by Forestry Institute. The new plant contains a production
line with @ twin bandmiil as the principal machine. A plant building

. 2o
ig about 600 m™ areca,
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Twin bandwill

Twin bandwill allows setting sawing size at any amount desired.
Tt enables one to saw log into squaraed timbers and boards automati-
cally., Tt also atlows changing the sawing method according to the
diameter of the log amount other sawing method aceording to the
kind of sawn timbers.  The food speed can be adjusted within the
range of 0 - 60 m/min by regulating the hydraulic system. The kert

width (s 2 mm, and the sawing loss i small.

Table band rosaw

The table band resaw s exclusively used for.snwing glab into
board. The thickaess of the board can be varied within the range
of 5 — 2530 mm. In the case of feeding materiat by manpower, two
workers are arranged ecach ahead and behind the material, fnwevdr,
unexperienced workers can only difficulty manage the log Lo saw
streight; and a2 roller feed was fitted so that the matertal can be
fed hv a roller. The rolier feed can make the sawing of slab into
bheoard product safely and regularly so bhat the accuracy in the

thickness and operational officiency are eunlianced,

Twin exclusive cirvcular saw ls used for treatment of slab and
other end wmaterials., Slab is treated for cutting the edges into
woards and narrow boards. The width of product can be adjusted

within the range of 75 — 330 mm.

Crosscut saw

Crosscut circular saw is exclusively used for cutting squared
timbers and boards into specified length.  The :afety cover holds
down and fixes the material during cutlting, while the circular

hlade comes up to cut the material,

Log lvader

Log.]oader is a loading machine of four-wheel drive type,
and it can be used also as a Forkm1ift and power shovel by changing
the attachment. Formerly,.saw logs were unloaded by manpower in
carrying thgm'in. However,rthé unloading dpe:ation was mechanized
in erdew tn.copé with the inbreased capacity of sawmiliing by

introduction of twin bandwill.
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(3)

Ttems of guidance and aims

(1) Operation, inspection, and maintenance of gsawmill machinery

Performance and structure of sawmill wachinery weve explained,
so that working procedures were acquired along with the method of
handling.and adjustment of the machinery. 'The machines are driven
and controtled im various power systems, clectric, pneumatic, and
hydraulic; and undevstanding of the systems is necessavy for
inspection and maintenance in addition to understanding of the
mechanical part of the machines. Thus workers shall be trained not
only for handling of the machine for production but also for simple

repair works.

Sawnmilling is a dangerous eperaticn to work heavy material
surrounded by cutting tools. Through geoing understanding of the
wethod and procedure of operation is asked of the workers for safe

sawmilling.

Sawing method

Sawing method means deciding the kinds of products to be

produced from a saw log, along with the size of product, position

[ )

on the material, and procedure of operation in a sawmill. Establish-

ment of practical sawing pattern was aimed at that would suit the
size of log and uses of the products., The twin bandmill has a
function to decide the sawing widrh in advance, and techniques for
selting sawing patltern on the control panel (pin board) of the

machine were learned by the workers.

Sawnilling

The production line with the twin bandmiil as the main
machine has many automated steps, and it is simple to operated and
enables a mass production, Operators should become fully skiliful
in operating the machines so that the operational efficlency be
cnhanced and sawn tiwbers of high sawing accuracy produced.

Various problems are caused in the operation Qwing to inappro-
priafe maintenance of machines, saw filing works, and sawmitling

operation. Problems disclose themselves concretely as faults in

sawmilling operation, and the causes of the problems shall be

-519-



(.

)

traced from the clucs., And the operators shall bhe trained so that
they will acquire overall techniques for solution of the praobloms

and the present techuniques was designed in this line,

Transference of techniques

@

Sawing method

Tt is the object of sawing method to cbtain sawn timbers from
the saw log in the most advantageous mannevs. For this purpose,
sawing method must be prepared with consideration of the following

poinks.

+ To grasp the kinds of product
+ To be throughlv aware of the standards of sawn timber

. Te grasp the present situation and future trend of timber

fed
market

To select the saw logs that are suitable for production of the

eind of products

. To obgerve the kind, size, and position.of the defects in the
saw log and ro manage and prevent ill effect on the value of rhe
proauct '

The folliowing is some indices for judging advantage in sawing
method. In addition, due considevation on efficiency of sawing

pperation is also necessary.

(@) Volume yield

Volume yield of product is expressed by per cent.of sawn
timber volume/saw log volume. Volume means wood transaction

volume for the.saw log as well as the sawn timber.

(b) Value yield
Value yield is expressed by the ratio of values, sawn timber
against saw log. The value of sawn timber is that of exfactory
and that of saw log c¢if factory. The value yield in Japan in

the case of sawmilling in producing district is in the range

of 1.3 —~ 1.4,
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GD Added value rate

Added value rate is the rate of processing amounl against
product sales amount per unit volume of material, where pro-
cessing amount = product value - matevial price - outside
order processing expense, The rate is in the range of 0.2 -

0.3 in sawmitling in producing district in Japan.

Sawmil ling

The characteristics of logs of eucalyptus and pine that are
the principat kinds in artificial forests in the state of Sdo Paulo
are as [ollows: Tucalyptus is cut for pulp wood at the age of 6 -
7 years, but as lumber material at 10 and odd years. However, it
is the short-coming of fast-growing cucalyptus that a end crack is
lormed. Pine is cut at the age of 15 - 25 years. 1t is used as
pulp wood, charcoal wood for iren manufacture, box material, etc.
Pine has also the short-coming of end crack formation due to fast
growth when it 1s used as sawn timber. These two kinds of saw logs
have such short-comings as saw log, and development of some means

1

of utilization at higher added values is awaited.

The characteristics of small-size pine as subject of sav log

are short-comings as follows:

. - .
* The leogs are not mature and the distance between annual rings
is large. This causes smaller strength and warp such as bending

or distortion.
The smaltl-size logs give sawn timbevs that are apt to turn
roundish, and the yvield is low.

.« High bark rate, high void rate in transportatioen causing higher
transportation cost.

. TLow added value of sawn timber leading to low profitability,

Principal technical problems in sawwmilling and their causes

If the production activity is not satisfactory, the mechanical
maintenance, saw filing; sawmilling techniques, etc., must be examin-
ed collectively., Low efficiency in sawmill is generally caused by
inappropriate arraugement and/or selection of machines, unbalance

among production capacitles of machines, poor means and capacity
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of transpartation between machines, inadequate capacity of sawymill-
ing machinery, cte, Other causes will be given as follows including

the case of using bandmill with ¢arriage type.

(a) Poor efficiancy of sawing operation
< Poor performance of bandmill
- The machine has a limited powerv oubput.
« The feed speed is not.nppropriate for the saw log.,
- The quality and diameter of saw lTops are divergent.
+  The bark is nobt removed.
- Difficult sawlng pattern,

. Unskiiled sawmilling technigques.

(b) Bending in sawing

.. Inappropriate angle between the main machine and the

rails
- Wear at the pcriphery of band saw wheel
« Overrvunning of upper hand saw wheel
Baud saw blade of small width alone being used.
« Insufficient tensile force of band saw blade,
. Inéorrect quality of band saw wheel.

. Wear at the front margin of band saw wheel (upper and
lower)
- Incorrect fitting of sweep blade on band saw wheél
» Deflection of material sendiﬁg.rai]:or its base
. Soft ground or insufficient foundation work
- Poor WJter.drninage

Incorrect position of rail base or bolts on concrete base

. Pault in rail itself,

in the case of bandmill with carriage using wooden base,

- A gap between wooden base and base concrete.
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Wrong joint of wooden base, wrong retaining, wrong

pesition of rail joint,
+ Poor accuracy in linearity of vee-faced rail

+ Insufficient accuracy in level of the rails in the

dircction of width,
Néar.of rait and wheel of carriage
+ Wrong direction in driving carriage.
© Cavriage wheel not on flat rail completely.
+ Poor quality of rail
Distortion of carriage asle
- Axle too thin
«  No wopd turning device on carriage
+ Rail of concrete anchor type

« Streci frame beloag used for carriage

e
o)
%

+ Head block being attached right above a

My
[

Fault in carriage offset
.y

Tension weight being too light (also causes saw crackl)

‘Large distortion of upper and lower saw wheel
(causiny saw crack)

Fault in saw guide {apt o cause distertion in saw blade)

Tnactivity in band saw straining device (causes saw crack)
.+ Wear of push rod and knife edge

. Wrong position of weight lever atlaching

. Weight lever centacting with band saw straining device

. Poor rotating of ball bearing for upper wheel

. Faulty position aund method of supporting vod

Too large distance between axles of band saw wheel

Revolution speed of main machine not watching the kind of

saw log.

Dand saw protruding too nuch,
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» Depending on the quality of saw logs (too much warp in

reaction wood)
. Wrong way of sawing

. Unskillful saw £iling (ef the paragraph for band saw filing

tochniques)

(¢}  Saw blade casily cracked
The band saw blade Loo hard and brittle

The blade is too thick against the diameter of band saw
wheel. A biade thickness of asbout 1/1,000 of the diameler

is usually used,
Axles of upper and Jower band saw wheel are twisted,
. Working of band saw straining device not sensitive cnough.

. Casa of push rod and knife edge heing worn or not acute

enough
wWeight lever or weight is contacting the main machine or
safely cover,
Rotating of bali bearing Ler npper wheel not smeoth at
the support,

. Srructural defect in hand gaw straining device.
Tnappropriate teasion of weight lewver

.+ Saw dust being caughl by rod support

. Pxcessive weight of tension welght

Bearing of band saw wheel is worn,

. Too mugh igclination of band saw wheel.

. Too fast revelution of saw blade

. lnappropriate jubricating oil and poor lubrication

. Impact being givén ar vibration
Biased center of gravity of.bund saw wheel

. Wrong mounting position of band saw whecl,
Over loading of tension weight

. Too much tension on belt
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(d)

Too mueh vibration on

+ Revelution too [ast

+  Loose nut on bolb ¢

dation

main machine

onnecting the machine with the Foun-

+ lusuflicient rigidity of the main machine

+ Defect in band saw
. “Wearing ol bearing
+ Loose spali guide

+ Poor [inish of saw
Larger preotrusition of
than from upper wheel

tmperfect sweep blade

Inguflicient accuracy

wheel support

of band saw whoel, etc.

wheel, poor accuracy and balance

band saw from the lower band saw shee]

of band saw wheel.

.
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Wear of hand saw wheel Front marvgin,

Clamping of saw guide

plug too tight,

Saw guide and band saw blade not parallel ro @ach other

Hear of lower sweep blade of band saw vheel

Too long idle running:

band saw.

of bandmill or sawing hours of

Inapproapriate nuwber of vevolution against saw blade thick-

eSs.,

Inappropriate saw Filing (cf. paragraph for band saw filing

techniques)

Poor surface of gquality sawn timber

Irregular saw setting

e

Fasy breaking of tecth by saw set

Poor sharpeness of cutting edge

Too large amount of set, or in the case ol thick saw blade

Too large pltch or irregular pitch

Teeth shape causing weak teooth style
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Insufficient output of main machine
Too much vibration on main machine

Poor saw filing (¢f. paragraph for band saw filing techniques)

Usable time of band saw 1s short.

Saw blade runs too fast or too slow,

Doviation in kerf line by incorrect the rails or band saw
wheel is 1.0 mm or larger.

So0il or bark adhering on the sﬁw logs

fnsuflicient straining Loree

Difficult kind of saw log for sawmiiling

Saw of poor sharpeness used,

lmprepd;'saw set

Using saw biade is thin,

A saw blade is used on purpose whose leveling and saw selting
is adjusted to one-side sct iln order to prevent deviation

of kerf line.

fncorrect saw fiting (ef. the pavagraph [or band saw filing
techniques)

. Poor levelling

Case of insufficient ovr irregular tenstioning or hack

crowiing
. Case of sharpness angle being acute

. Tooth style is such that saw dust is difficultly

discharged.

Poor rectangularity of product

fnaccurate rectangularity between saw blade and sliding

surface of head block,
Saw blade is not corrvectly parallel to saw guide,
Poor adjustment of saw guide plug.

Bending of frame of carriage or the rails,
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¢ Saw blade is woet perpendicular o table bed or ruler,

(g)  Band saw is apt to recede during sawmilling.
L P e R : , . . -
- Peripheval suvface of band saw vheel is not at rwight angle,

« Side surface of lawer band saw wheel Is vertical or

inetined forwa vd.
+ Back crowning or kensioning is excessive or insullicient,
- Straining of band ame inselfilcient,
+ Retuse removing device of band saw wheel not appropriate.
< Upper and lower band saw wheels distorted.
« Poor levelling for hand sow,
< Band saw of poor entting shoarpness beliong used.
o Indppropriate saw setting,
< Angte between waln machine and the rails tee targe.
+ Deviavion of keri Pine by bhending of the rails ote.
+obaw width is

- Power ou

< Nepends an the proneciy of saw low (reaction weod, sle )

Result

Forestry inst.ituto has been producing sawn timber for consbruction
of houses, . TU is necessary to establish saving method for producing
timber suitable for Uhe method of house constyuction with consideration
of the performance of the sawmill machinery., Two kinds of sawlng pattern
were established by the engineer of the experiment station based on
their experience te be opevated by the twin bandmill, (Fig. v-9)

More suitoble sawing pattern can be applicd to the saw log depending on

the size.

The workers learned opevation procodure and adjustment of the saw-
mill machinery thoroughty. o the case of cawnilling with twin band-
mill, manual handling of material in addition to the mechanical handling,
such as log loading, positioning, set work, unloading, etc. are operated

amoothly and operating time was reduced. Thus the workers ire now



skillful with sawwmilling operation, including operation of machines,

and a'system wag established that can be called a production line of
a sawmiil, In other words, a group ol workers were.acquircd who have
mastered operating sawmill machinery, and the mill is veady for a mass
production. The products from sawmilling of small size logs of thimning

ete, are low in added value because of the bimited field of use, and

Case of pine log of about 22 cm diameter

150 81

L. b

square bhay

oy three boards of

two boatrds of .
27 mn thickness

two hoavds of
I #7 s thizkness

Argr thichkness

2. case of pine log ot about 19 cm diameter

: o e
j— | 1 1

s
| Iy
e
two boards of two boards of square Har  or three boards of
14 e thickness by e thickneun 2} mm thirkness

Fig. V-9 Sawing pattern for pine log
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theve 1s no other means of profitable operation than mass production,
Therefore, the readiness for mass production thus established can be
called a large advanced towards effcctive atilization of the small sizo

lags.

laspection and maintenance of machines are now operated smoothiy,
and workers understand the machines pretty well, The workers are now
skitiful in operation and understand the structure of machines so well
that they can add some partial improvﬁment on the machines by their
ideas.  The clamp for fixing saw log on the carriage of twin bandmill
was improved as a result,  This rewmodeling enables sure and casy {ixing
o saw log on the carviage and handling of material was improved., The
strecture in the remodeled part is shown in Fip. V=10 and Fig, ¥-11,

£

(5} Sawing vield and operational cificieney

Saving yield and eperational efficiency beiore and after the
project are compared veferring to the report 3), 4) by Forestry JIastitule

along with productivity of ¢ld and new sawmil! machinery

Sawing yviold ‘1e eupressed in porcenlage of product voinme against
the volume of raw material logs. The volume means here the volume of
wood obtained by specified method of caleulation for Lhe material and
products.  The velume 1s the presenl report was calculated by the
Brazilian method: a medn diameter method or a cunﬁersion method [rom
stacked volume is used,  As an index of production capacity of a sawnill

as a whole, log consumption per P35 of sawmill machinery, log consumption

Lo per worker

T~

per wwh of power consumed, ote. are used. Loy consump

eporation,

of the plant is often ascd as an index ol efficiency of sawing
llowever, in the case of a large difference in the performances of
machines, 1t 1s not 2 suitable index of efficiency of sawing operation,
We, therefore, use log consumption and product velume.per operating

. . 3 . . e
hour of sawmill machinery (m™/hr) as indices of operational efficiency.

Operational efficiency 5y the conventional sawmill machinery with
twin civeular smmill as the main machine was 3.10 m”/hr logs consumed
and 1.37 m¥/hr of product produced, and the sawing vield was 44 37,
The same for sample A apnd B by the new facilities with twin bandmill
as the main machine was 3.67 m°/hr, 3.25 m°/hr log consumption and
2,02 m®/hr, 2,00 m>/hr product, with sawing yield of 55.1% and 61.5 Z,

Comparison of the test result by the new facilities with that of
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the old ones shows that log oonsuﬁption fncreased by 118.4 % for samples
A and B respectively with further increase in product volume by 147.4 %
and 146.0 %, Sawing yield incveascd by 10.8 % and 17,2 4.  Comparing

the test results between old and new facilities, forv Sample.ﬂ that was
similav to the logs for old Facilities, the product increased by 146.0 %
but log consumption increased only by 104.8 %, The sawing yiéld increased
From 44,3 % to 61.5 % by 17.2 4. Similar result was obscrvved in Sample

A,  The improved treatment of logs and higher increase of production

than that of log consumption; showing a remarkable increase in produc~

tivity, 1s attvibutable to the difference in pervformance ol sawmill

machinery. (Table V-7)

The difference in performance can be summarized into the twoe points
as followas: (a) Boards can be produced from slab. Slab weve just
wasted by burning, being unabie to utilize them; but now they can be raw
materials for beard products. Thus sawing of a high advantage was
adopted and the slab are utilized. (b) Kerf width was reduced, and this
lowered the sawing less, The coaventional twin eircular sawmill was made
at 9 mm set width, and this resulted in a loss of material by 18 wm;
while the twin bdandmill can operated at 2 mm set width, and this lowered
the loss of material to 4 wm, Reductlon in the amount of saw dust means

an increase ip the possible volume of logs for utilizattion,

The effect of the size of logs on the operational efficiency was
discussed from Table V-8. The velume vicld for sample A was 55.1 %,
soing up by 10.8° %, which is smaller than that of sample B at 61.5 %,

However, operational cfficiency of sample & is higher than that of sample

B, showing that sawing of logs of a larger size is of advantage to that

;
of smaller size. In the case of sample B of a smaller size, volume
vield was raised by managing sawing pattern, but products of fower
quality were produced in a large amount as shown in Table V~9. Logs of
larger size is of advantage also in terms of quatity of products. Yield
of products from logs of a smaller diameter can be improved by managing

the sawing pattern, but logs of a larger diameter are of advantage in

terms of operational efficiency and quality ol products.

To sum up, it was proved, as suggested by the case of sample B,
profitability of sawmilling can be improved by a mass production with

enhanced yield and operational efficiency.
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_ FINADOR DI TORAS ~ (Vistas)

=
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Elevagdo
Fsc 1320
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Esc 1:20

Lateral
Ese 1:20

“Fig. V=11 Structure of clamp (remodeled)
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Table V-7

 Data
{tom ' T

Number ol sample logs

Agoe of tree
Length of Top
Average Lon end diameter

Average venter diametor

i Loy volume /hr

B0~ | .
) i oroduct volume/hr

crLency

fman day

Volume—-yield

Saw dust/sawloy volumc

e

machinery

346

[~
o)

1,37 /hr

I B N
4,3
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01d sawmitl I_

New gawmil}

A

Samnle
33

23

(9.3 em

21 g’i‘.ﬂ.
3.67 m I

n® ' hr

1.57

55,1 %
9.7 7

Efficiency and yicld by new and old
gawmill machinery

machincry

4

Sample B

22

t8 ci
3.2% ' /hr

2.00 w’/hr

L 39 m

fmd
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Tteom

Forest
condition

S5awlogs |

Sawmilling:

Table V=8 PFrficiency and yield for various diameters

Kind of tree
Ao

Number of times
of thinning
Rumber of logs
Lensith

Average top end
diameter

Average hottom
end diameter

Average center
diameter

Log volume
{freog from bark)

Product volume

Sawing time

g o
v | log volume/hr

= g

ol

= 1 product volume/hy
A

u< { product valume

i \

Jman dav

CRlbiocril pine

Sample A

23 vyoars

3

33
3.07 m
19.3 cm

23,4 cm
21,0 em
3.67J.m

2,022 m
00 min.
3.67% m far

2

3
2 m’ fhy

<

I

.

1
in

foun
(%3]
-t

Sample B

Flliottii pine
23 voars
4

49

3.07 m
16.5 cm
8.7 cm
17.9 cw
3.788 m

2,329 m
70
3,266 i fhr
1.997 m*/hr
L.13%

min.

PN

w?

Vslume—yicld 55.1 7 ;
E Saw dust/sawlog volume 5.7 7% ; 8.4 %
H O
Table V-9  Amount of production by.size of product
- gmmﬂe A Samnle B
Size of boards e 1 e e S
Number Volume Number Volume
e e ._”,k_AVﬁk;.““WAA_w;;gﬂu___m-_"__mU,_n_nﬁn_,‘“..q‘,d.-m,,kﬂj;;
85 » L4 x 307 55421) ) G£2004 S5 38) 32t
85 x 29 % 307 3 00227 7¢ ) 0.0529
PLo = L1 = 307 37 01749 26l 42 o122y
T » 28 =« 307 1Y 011%5 H0( 53 ! 058706
130 = 249 x 307 24 0.2778%8 18C 2) 0565505
150 = 29 = 307 84 LiZ2l @ 18 c.edt10
180 = 29 = 307 -- 3 00481
5] L1068 - -
le2i(zh ) [ zozza [2B0C(ss) | 23294

Noté:

Figures in ( ) show the amount of sccond class products,
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(6)

{7)

Future outlook

Sawmil 1ing iS.-(J|1lil‘{lif(1(i in Manduri Experiment Station using pine
logs _ﬁbtai.m!(]_ by thinning as the saw low, Most of the logs avai li-
ble are of a small diameler at present, bhnt eedium sized lops are cxpecti-
ed in the future even though they are products of thinning, for the trees
grow hrctty fast, 1n addition, the cutting aue for/pinc Lrecs i IR
rally 25 years in and arvound Sdo Pauto, and editiag time for the pine
Forest in the experiment station is approaching; and medium sized {40 -
60 cwm diameter) Tops will be wsed as material in the sawmill,  The

present sawmiil machinery there is not suitable for an eflicieny

treatment of medium sized togs, and sultable machines wmust be introduced,

Further, sceondary working oF the btombey shotd

sined fur

enhane lng the added valuc of the products, Hguipments tor Dreating

wood crebuses and ond materiabe, thal bove beest werstod

Ll

NCCCEsSary.,
Pautare Problom

(1} Openinue np new uses

Sufficient exporicnee s ol

ol bumbher from artidicial Torest ol

ir seem the larzgest subject to e

by development of now uses

proefabricated bouscs made

a manual {or construction,

method of construction was adopted for houss cwned jpmblicly of thu
campos do Jordan eilty with success, (Fip, V~12, [3) JHowever, the
Cgrowth in demand bs not overy large, and

to be necessary lor makiayg the

oxternal appearance can be glven more

qmav Teel more pleasant.  Bevelopmen

building timbers other (han hoso Lar

necossiry so that more demand Pn o oreated, Goveloping new ofe Dor
the cdge wood, odd wood, and saw dost, thal are not uriing ed at

arescent, is another [tem Lo be considered in view of cifective

Gbitization of forest resourcas.
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(2) Maintenance

Everyday maintenance is important Yor the sawmill machinery
in order that they can fully exhibit their production capacity. it
is'nﬂgessnry for a high cperational efficiency to scecure the roube
of obtaining paves, to keep those parts obf hiph consumption in
stock, and to choeck the condition of stockpile se that the part
can hoe changed promptiy when 1t 19 out of ovder and can continuc
operation smoothly,  Tor a smooth management of the business, it is

indispeénsable to orvcanize a crew of Fixed personnel for wmaintenaneds:

and train thew tor o sufficieont knowledge and techniques.

(@) Sarety in operation

ODperators and assislants in the euperiment statlon are nol du
,

charge ol a2 specific machine.” This can be appraised in view of

their wittingness to leavn now tochniques. However, sawmilling

operaLion is onge of the hipgh rave of labor accidents pmong various
Andustries.  Yhevelore, it seemys necessary o Din the Juty of ope-
Tﬁtcrﬂ and assistants Lo some exient.  Ovganizing o gronp of workors
fov everyeone of the machinoa may be nae of the ways. Dy fixing

the duty of operators, productivity will boe furiher echanced by

their fmproved skill,

V=1-3  Summany

A sawmill with twin bandmill as its main machine for trveating small-
sized sawlogs was constructed by the project. AL of the techniques have
alveady taken root as those of the Forestry Iastitute of the state of Sde Pauic;
operating precedures of the machines, sawvmilling technigues such as sawing
method, and saw filing techniques for cirvcular saw and band saw.  These
techniques for savmilling and saw filing should diffuse from the Forestry
Institute not only to whole of the state of Sdo Paulo but also all over
Bramil for improving the technical standavd. For this purpesce, saw filing

techniques Cor band saw was taught in the sawmills near the experiment station

i

as the fivst step. For diCfusfon of the saw Filing techaiques, it o1
necessary to show various cffects of the new techniguas on the business

sonereboly,

(1) Data for the amount ol saw logs, sawn timber, power consumption, ete.

concerning sawwill by Forestry Institute shall be recorded and accumulated
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as basic data. Cost control and other production contvol shall be

established based on these data.

(2) In order te demonstrate the effectiveness of the new techniques, the
difference in productivity between those by new and couventional techni-

grasped quantitatively. For example, it is desirable to

3

ques must he
express the difference in sawing yield, operational effic¢iency, and

added value of the products, caused by the difference in .the size ol

saw logs and sawmilling conditions such as sawing pattern, by actual data.

Purthermore, integration of actual studies enables the administrative

organ to give private sawmilling industry sultable advices and guidance,

(3) As it is expected that many medium size logs will be included among saw
Jogs harvested in the Manduri Experiment Station, it seems neccessary to
add sawmill machinevy for the medium size sawlogs to the existing one
for small size sawlogs. Tt is also necessary to install machines for
secondary working of sawn timbers For a higher added value of the produect
and chipper for effective utilization of wood waste, so that a oomﬁre—

hensive productlon organization be established.

(4)y Studies on the wood strength, wood physics, and other fundamental
propertics, analysis of factors affecting the quality of timber, and
elucidation of the characteristies of wood differing by the kinds of
trees planted must be advanced. Studies also on techniques of wood
processing such as cutting, wood working, wood drying, and wood preser-
vation must be advanced, For advancing the studies, it ié NeCESsary
consgtantly to collect new data and analyze them. ft is also necessary
to maintain the terhniques at good skill for carrying out experiments
at a certain level for collection of these data. For example, iun order
to make theoretical experiment on cutting and sawmilling, assistance
by technicians who can actually operate saw filing and sawmilling arc
essential. The expected goal of this [ield to be the basis of future
development of research can thus be regarded achiceved, and irs further
contribution to development of research by TForestry Institute is cupect-

ed,
¥-1 Literature
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V-2 Chemical Method of Small Diameter Wood Utilization

Introduction

Brazilian countarpaft v1q1tod Japan to sLudy "lgohnlqueq For ChLmlCdl
analysis of wood extract and wood a1b0n12dllon hy“pIOdULlS Eor Lholr-
utilization' as a paIL of the reseavch prOJeLL. 'The study 1nL1uded-chemic&1
analysls of ext1acts fron ttces and bvaloduct of - wood carbonlzaLlon for |
their utlllaac1on' and method-of preparing sampl ) mLthod of thraotlon
b@p&rdtlon and identification of LO“SLlLUO“LH by Lhromatopraphy determina-
tion by'vallou% analyLlcaI instruments, and method of dnalv519 £or'h1ba
(Thu;op91s doldbrata var . hondae) teat oll, hiba wood thract dﬂd disti-
llates from wood calbonlzatjon of 11 genera 20 species &1QWLng in Brazil,
hiba, karamatsu (Japanese larch), mangrove, wheat stlaw, bamboo grass,
and sugi ogalite were studied. In additibn, a Japanese specialist was
despatched to Brazil for a short time; and he installed chemical instru-
ments prOVlde w1th followod by adjustment, and gave advices on the method

of their handling

[~

on future arrangement oF chem1cal 1aboratory, and on'

the method of research.

V—2~1.-Study in Japan

(1) Pdlicy of studying

Emphasiq was laid on learning the techniques for chemica1 analysis
of eztractb from variocus parts of Lnees growing in the state of Sdo
Paulo_lnto various constituents and of wood tar from carbonization of
wdéd'(mostly gas_chrométogréphy for phenols), so that the study would
be useful in chemical analysis opération in Forestry Institute of Sdo Paulo.
As the Subjedtszof.inspection by the Brazilian counterpart, laboratories
“and plants were selected so that the inspection would be useful in,
grasping the - actual conditions of chemlcal ut:ilzatlon of wastc wood

and its development in Japan.
(2) Items of Study

1. Collection and determination of coniferous leaf essential oil and
wood essential oil.

2. Wood extractives: preparation of sample, method of extraction,
separation into constituents, method of analysis by various ingtru-

ments.,
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&)

Woad carbonization distillate: - sample preparation, gas chiromatog-

raphy of phenols in wood tar,

Fleid study (collection of conliferous leaf 0il in forest, inspeclion
sl studying In principal laborateries for testing and studying

forest products aud lorest products fuel manufacturing plants)

Ttems of study and outline of contents

®

Coliection and determination of coniferous lLeaf essential oil and

wood cssoential oil

Essential oil was collcected und defermined from Aomori Biba
(Thujopsis dolabrata var, hondae) leaves and wood powder. Essen-
tial oil testing apparatuns in confeormity wirh the Japanese Pharma-
copoeia was usad. The coutent of esseatial oil was 0.6 wml/100 g
leaves (55 % moisture) = 1.3 m1/100 ¢ oven—dry leaves, 1.2 ml/%6 &

woed powder (10 % weisture) = 1.3 wml/100 o aven—dry wood powder.

Two sets of the fvpe of essenpial oll testing apparatus Photo .
v-12 ave used in the plant chewical labovatery of Ferestry Institote

for determination of essential eil in eucalyptus leaves and others,

Wood extract composition: Method of prepaving sample, method of
cxtraction, method of separvating constituents, method of analysis
by wvarious instruments..

It was desirable to use sampies of Brazilisn trees, but they were
not available. And lumber of Acomori diba was sliced by a disc

type planer and ground into powder by o mixer, the resultant powdery
sample was extracted by hexane, ethor, acetone, and methyl alcohol
successively in a Soxhlet extractor, and the amounts of successively
extracted substances were detevmiced., The extracts were successive’
treated by thin layer chromatography, and the target constituent
was separabted and refined by fractionating silica gel thin layev
chromatography and by silica gel column chromategraphy, and MNMR

spectrum of [ractionated comstituents was taken.

Wood carbenization distillate: Sample preparatiom, gas chromato-

graphy for phenols in wood far®

Wood ravs shown in Table V-11, that were prepared from plants of

11 genera 20 species in the swall experimental dvy distillation
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furnace in Tupi Experiment Station of Forestrvy Institute, were
Fractionated into three fractions, a 1ow‘b0i1inglfraction (Lap.
below 180°C), a high boiling fraction (b.p.180°C to 230°C), and
distillation vesidue {pitch), by di%ti}lation under atmospheric
pressure, The high bbiling dis tillate was Luthel SfpdrnLod by
usual process into strongly ﬂC]dlC part, phonols, aild neutral part
(bxg. v-16, 17) and the Lomp031tlon of the pthol part was demlnod
by gas chromatography (Fig. V-18, 19). Wood tars From most ot_the
plants contained 40 - 70 % pitch, but that of “apirira guiaﬁensis
1.6 % and Xylopia aromatica 85.3 . The amount of successor dis-
tillate was mostly 10 - 30 %, but that of Tapirira guianensis
about 40 Z. Phenols occupied nbstlv about 5 2 of the tar but those
o{_T. guianensis, Xylopia arcmatica, and Fucafjptub pilularis 1 %
or less. The composition of the phenols snowed_lLtt}e difference
in X?leuc[s betweoen the kings ©of trees, buf a larpge difference was
noticed in phenol, pualacol, eresol, and p-, m-cresol. The largest

and smallest confents are as feliows:

phenol: 0. grandiflora 36.0 Z, E. pilularis 0.8 %
guatacol: X, aromatica 19.0 %, E. punctata 6.8 %
cresel: B, piiularis 19.3 4, E. punctata 7.1 %

p—, m—cresol: V. tucanorum 16.1 Z, Q. grandifiora 6.1 Z

Compositions of phenols were investigated for wheat straw, bamboo
grass, sugl oralité, and mangrove, and it was revealed that the
composition of phenols from wood tar of mangrove was similar to
that of Brazilian trees but that of ogalite was lower in 2.6 -
diﬁeo—phenol, that of wheat straw higher in the same (29.0 %) but
lower in guaiacol (1 % or less) and 4-Et guaiacol not detected.
That of bamboo grass contained much 2,6-diMe0 phenol (35.5 %)
(Fig. v-20 - 23). - '

% The result of this tests was presented at the 35th Amnual
Meeting of the Japan Wood Research Society in Tokyo, April,

1985.

Field study (collecting cdﬁiferous Leaf oil in Eorest, inspecting
and studying at principal forest products research institutes and

Forest products fuel manufacLurlng plants in Japan)

Inspection and studying at institutes and plants were conducted fot
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and wheat straw

PEG 20M 25m 0.25mm 120 -398in,

Phenols in the tars of sasa and muglwara.
Fig. V=22 Gas chromatogyanm for phenols from tar of bamboo grass
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effective understanding of the conditions of developing chemical

utiltization of small diameter wood and waste wood in Japan as follows:

Okutaita Forest: Exercise for collection of coniferous leaf oil
in forest using a movable apparatus for collecting coniferous leaf
211 (Photo v-17),

Chiyoda Experimental Site: Chacoal kiln inspected,

Hokkaide University, Agricultural Pepartment: Forest Products

Research facilities inspected,

Hokkaido Forest Products Research Tnstitute: Thinning lumber
utitization techmiques inspected.

Shimokawa Forest Owners' Association: Charcoal manufacturing plant

from Japanese ilavch thinning logs inspected (Photo V=18, 19).
Asakawa Expeviwmental Forest: Investigation of suitable site for
~collection of coniferous leaf oil, Inspecting of charcoal testing

ground,

Shioyacho, Tochigi Prefecture, Japan Forest Products Fuel ¥.K,:
Charcoal plant, Imaichi pellet plant, Kanuma hemp pith carboni-
zation plant, Tochigi Prefecture Forestry Center: TFoarestry and
forest products facilities inspected,

Forestry and Forest Products Research Institute, Kyushu Branch
Station: Fucalyptus nursery inspected.

Kyushu Univevsity, Agricultural Depavtment: Forest Products
Rescarch facilities inspected.

Havima Kasei, Kakogawa Plant, Central Reseavch Laboratory: Pine
resin. Facilities iuspected,

Kyoto University, Aprvicultural Department, Wood Rescarch Institute:
Forest Products Rescarch facilities inspected.

Nava Carbonizatioa K.K.: Carbonization plant insgpected,

V—2-2 Result of Rescavch Cooperation

Our short-term specialist engaged fu installation and adjustment of
Cphemical instruments in the chemical laborateries in August, 19855 and

he had a chance to see the facilities of the laboratories.
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Forestry Institute is advancing tests as regards composition of
extracts from Brazilian ttﬁns,'inc]uding ossuntiui.oi!'composition, and
of wood vinegar, “the analytical techniques acquived by the project and
expericnce of inspecting faciiities for utilization of waste wood, along
with machines providéd with, will undoubtédly be u'usoful.holp in promoting

testing and research by Forestry Institute in the futuve

Conclusion

An independent chemical labarvatory was Qstnblished at the samé'time'uf
veburn of the trainee scientist. This could be rvegarded ag a manifestaltiou of
the large expectation on the chemical department by Forestvy Institute, We hope
that further enrichment ol internal facilities and tcst.ing.‘; apparatus will be

considered by the Institute.

Dévelopment of chemical utilization of small diameter wood 1s an Important
item of research in various Fislds, The rescarch project is poing to be ¢losed
by the end of this fiscal year, butl we hope that the vesult of the research

d

project willt ripen move [ruitfuliv by continued cxebange of information between

counterparts iun Japan and Brazmii.,



Table v-10 Composition of wood tar from trees growing in Brazil

Vachyuia tucanorum
Myreia Lingua
Myveia pallens
fapanea wabelata
Qualea grandif L.om_
Oeotea pulcﬁala
Xylopia uromatica
Papirira gquianensis
Dalbergia viclaceae
Lepharocalyms acuminabys
tuca Lyptus ciiriodora _
Buealyptus urop k ylla
Eucalyptus camaldulensis
Bucalyptus cloeztona
Bucalyptus pilularis
Fuealyptus punclaita
Fucalyptus robusta
Bucaly ptus terelicornis
Fucalyptus saligna

Pinus cocarpu

Wood tar

2 I 52
AR (I n8T
S 292 1 L6
| 1 4.9 7ol
[ A2 [ &0 7 0.8
20T 205 3 5.9

6.3 B4 853
B3] ERIRT 1.0
117 202 (VG|
20 ¥l 2z
228 201 sl
t 7.7 L& 1 639
4.3 26t 59
A 7.2 6 5.0
V7.9 VIO 640
433 209 168
220 260 BV
205 200 500
206 288 2006
300 P 8.3 S H

Figures

High-boiling fraction

Serongly acidic

part

2

<

2

bt

S

3o

6.8
u.7
0.8

25

{1

[y

‘_I
t

Db

s
.1

Phenol part
2
2

1.t

4.

9

1

p

~I

Rearral

2,

show percentages based on tar weight,

9

L

(M

Y












	IV. Study of Remote Sensing Technique
	5. Data Analysis by Computor
	5-2 Utilization of Drum Scanner


	V. Studies on Techniques for Working and Utilizing Logs of Small Diameter
	1. Improving Techniques for Sawing Small-Diameter Logs
	2. Chemical Method of Small Diameter Wood Utilization
	2-1 Study in Japan
	2-2 Result of Research Cooperation


	Cover

