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1. Introduction

Having to chuose i machine tool, it is necessary to consider
first of all the charvacteristics of the raw materinl to be worked, in
this case the wood, However the wood 1y not o homogencous naterid
with constant charactervistios © therc ave many porameters which
interfore to rmirlil'y the havduess, the re=istoncee to tool progress
and rubbing, ete . Among these parameters the most evident ave the
volumet ric inass, moisture perecntage, divection of cutting : for
logs also the diomaoeter,

At the lactorvies which work wouds coming f'rom countrics
at temperate chimate, when the machines are ingtalled for a production
lne, these clements are perfeetly known and vemain unchanged during ;
the entive lite of the machine, thus caleulotions can be made and the
machines proportioned (o the work to bhe done, Suppasing for instagee
that some logs of rod spruce have to be cut for current joinery
works : in this case the wood to be worked has @ volumetric mass
at the fresh eat ciate varving hetween 700 coud SO0 kg /eu, m; withy
moisture sarely below 60", and diamweters included between 25 and
A em . We have theretore some well established working conditions,
and the espercience acquired for centuries allows ub to exactly evalua-
te the influence that such conditions have on the basic clements
of the head saw  : type of tooth, specd of dircetion, speed ol catting,

pover required, Fhese clements as a whole will then allow making




a rational choice.

However , in a country with needs requiring to work different woods
the situation changes very much, :;md the range of variations incrcases
much more in the tropical countries because of the wide variety

of woods and the large dimensions of the togs.

Since the technicians will have to choose for most of the

countries representcd at the UNIDO, the machines suitable for
working varied tropical woods, it seems neccssary to us tn draw
the attention on the characteristics of tropical woods, takcn as a
vhble. which can influence their cutting in planks and beams, the
planing, shearing, working with different tools, glueing, painting
and finishing in general; moreover, the artificial drying operations

will have to be separately examined,

2) Peculiar Characteristics of Tropical Woods

A question which iz possible to examine from a general
point of view is the following : which are the differences between
the tropical woods and those of the temperate regions? There is
not a clear demarcation line at all because "Natura non facit .
saltus'' (the nature does not make jumps), but it is a question of

higher frequency of certain characteristics,

2.1) Dimensions of Trees

It is possible to affirm that when the trees are placed
on a suitable gound from the ecological point of view, either for tro-

pical or for temperate focests, they grow in the former ones
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reaching much larger dimensions than in the latter ones;
everybody knows the marvels of Noture represented by the
Sequoias and the houglas Fivs of North America or by the
Bucalyptt of Australia, which arc hoth Temperate Regions,
However, when we have to take into acenunt the whole of the
trees explotted in specitic countries, and not the single type

of tree, we must reach the conclusion that the average tree

cut in the Tropical region is surely larger than the one cut in
the Temperate region. As a motter of fact, in the forosts of
Europe and North America which are rationally kept under
control, a trec is considered ripe when its diameter is between
40 and 60 cm at breast height: under easy loadirg and transport

conditions, also the trees which reach o diometor between 12

- .

and 15 ¢cm ean find their market, In the tropical forests, in
view of the choicce thal ie made in connection with high quality
types and of the great difficultics connected wilh all exploiting
operations, the only trees which are cut arc the ones from which
it is possible to pet a volume capable of covering, with remar-
kable advantage, all the expensces for cutting, transport, yard
organization, vtc, After all, the trees (o he considered in this
case are all in the large dinmeter category :ninimum 50 to 60 |
em, moax. 1,60 ap to 2 moeters,
While for the pust the troes have heen cut in blocks of reduced
length, the present trend is to carry (he longest possiblelogs ;

' the availability of cranes on tractors, forx Lifts, trucks for

transports of logs and, in ghort, of powerful units, eliminates

any lmit for weights und ditnensions of the pleces to be moved,
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<.2) Internal Stress

IFew foresters and adunnistrators of woods are aware
of this gubject which, however, is extremely important becuusge
it is continually necensary to face the perplexing conscguences
due to the forces which are inirinsic of the stonding trec and .
which bhreak out at the felling or cutlting moment. F'he phenome-
na which arce visibly causced by these forces appeir more fre-
quently and evidently in the series of woods of the tropical coun-
trics than in those of the temperate countricb; while for the lat-
ter ones whe have only to mention the beech, oak, cucalyptus and
some {(nst growing poplars, for the tropical countrics we have an
Impressive serics of types alfected @ in Africa there are the
Akatio, Agba, Azobé, Emicen, Homba, Limbali, Muakors, Alrican
Mahogany, Ossoko, Sipo, cle,, ., 1 Asia there are the Balau,
Bimangor, Durian, Geronggamg, Inzia, Kapong, Kuapur, Keruing,
Lavon, Mayapis, Mangkulang, Meranti (or Seraya) | Merawan,
Rosewoods, Sao, Terap, ete, |,
The internal stresses, the theory of which is tou complicated
and long to be explained here, show themselves - in the standing
tree - through o stress at the stock periphery and a compression
in the internal part, ciose to the pith, When the tree is felled
and cut all these forces loosen and conscquently the periphery
tends to shorteg, the internal part to lengthen and the Bnal result
fe the openingz of several creacks, in the shape of crow's feot,
starting from the pith, It often bappens that these cracks reach
the periphery and veally open the log into 4 or 5 independent
aectors, out of which it is not any more possible to take any

profit. However, ceven if there are not such lnrge eracks, at the




sawing time the planks are affected by the stresses on their
edges and open or undergo a strong deformation, The internal
stresses are often accompanicd in the tropical qualities by

the so called "brittle heart", which is a central wooden area
devoid of any fibrousness and with lower mechanica) resi-
stance; along the entire brittle heart ares it is also possible
to see a succession of cross cracks in the wood on the internal
side of the stock, which can just be perceived by an unskilled
eye; it is evident that this wood cannot be employed for any

building or joinery uec,

2.3) E xtracts and Inlalusions

The components of the cell walls, namely cellulose,
lignin and hemicelluluse, are identical for all woods and differ
only by .he percentages in which they are contained in them.
However, these are not the only components of the wood,
because in the ligneous tissues it is possible to find two other
categories of substances deposited in the celi juice, The first
one belongs to the soluble substances, called 'extracts', and the
other belbngs to the insoluble materials.

The extracts can vary from one quality tc another and , con-

sequently, determine in the woods where they are found some
specific and peculiar characteristics,

Several tropical species and espcclally the dark-colored ones
have a remarkable content of extracts : these substances (for
instance the tanning) can increase the wood resistance to the

biological etching and thus be undeniably useful, other substances



can, on the contrary, ctch the triul steel and the plate of the
dry kilng, stain the damp wood, or causc troubles to the
workers cxposcd to the dust which is released durln 3 machining
and finishang,

A rubber vesin or tacky content can make sawing and milling |
difficult because of the scales depositad on the ateel; this is

not a specific peculiarity of tropical woods, however it can
cause real troubles when working coertain qualities of woods,
However, the most pre:udicial cases are due to the presence

in the wooden tissue of insoluble mincral substances having
high hardncess characterigtics, These substapees (usually
phosphatles, cavbonates or silicates) ean produce some agglo
merate somettmes rother large which appear like irregular
stones, cven Loge as o fist, disseminated in the wood (it ia
the casc of Iroko types or of some Meranti tupes), or clse

are in the shape of stuft tilling the internal cracks and fractures
of the stock (it is the case of the type Doussie),

These arc real concertions which inevitably cause breaks in
the saw blades or in the cutters of the tools . Instead of aggre
gating to form some masses having o certain volume, the in-
soluble substances can sometimes be scattered in crystals .
or granules of smaller diameter (1/50 to 1/20 of mm) inside
the ccll cavity, the wooden tissues look perfectly normal, bul
during sawing an mereased registance is noticed and also a tecth
woear which is greater and faster compured to the normal wood,
Even though the crystals are not always made hy silica unly,

these woods are called "siliceous',



The forest adniisistrators and s2we s e amuel s of these
woods begause thete sawing ond workpg e difficull e cApen
sive. The tropiend oods affected by this Leoable e gy
some ol them are s the Ykatto, Makore, Azobe, dovingu
Mukabungv, Ascle, Shooesny . Some Lanan ant Mecandi, the
Gerongpany. Kapur, heraing, Menghulang, Mersawa, e

Iim agon necessary to underline that the preseive of certain
substances of tosic DALIES IN Certain extaets cal Cause SOH
tronbiles to the workers! hoealth; this s for shstanec the ense

of the type Bewe, Obwisly, this bos nothiy ta do with the power
or type of macline to choase, but 16 requres o very acocurate

study of the suction and removal systems fope sawings and dust .

C2.4) Deviation o Fibwers and Tissues

The tropical woods, more f cquently than thase of the
temperiate regions, have the Tiber dircetion which is not oricnted
parallel to the stock axis,

The resull is a marked counterlip which mokes sawing, planing
and rubbing difficult, bul can at the siunce time, of the fibers are
divided into miverow snd paeatie! bands or fotlow ¢ ortain o rean-
pements, increase the value ol the woods for decorantion. This

14 the cise of the ypes Sapelli, Sipo. of the American Mahoganies,
uf the Tpe Fabaco. Afrormosia, red Luans, cte.

Atter the above general considerations we itre now going Lo makeoe

doshort ecrxanmination of the working stoges




4} Noteg on the working stages of © normatl mass production

line,

1. 1) Maintenance of Llogs kept at stock

The iffting and (ransporl apparatas nust he of high
power and have a large flexibibity of employment ,
If the stocking of the logs cannot be made in a watershed it
will be necessury to provide for some rotary watering pumps
inorder to keep the wood damp, thus avoiding the drying
cracks aml reducing the damoges caused by waod-eating insects
and mushrooms,
The storchousce must he provided with a set of appropriate
cutting saws; the ones actually used are practically always
the chain saws of great length, which can be easily moved with
hands or arc mounted on very low carts; it will also be necessary
to bave some metal brushes and monitors to clean properly
the stubs before sawing them,
In the regions where it is porsible te fear the presence of metal
chips in the woods (aveas where some fighting or guerilla te
taking place), it is recommended to keep an electromagnetic
detector of the type used to find out the minee hidden in the )

ground.

3.2) Sawing

Hefore choosing the saw or the heud saws, it is
necessary Lo exactly forecast the work to be performed, i.¢, to

know .which are the qualities avallable, their maximum dimensions

-



(here the average diameter has a mibor anportance) and above
all whether the types ore one or more, with diffevent characte
risticos; finotly, which are the assortments to be cut (planks,
beams with sharp corners, ties for railway, eic )

During another talk a sawing expert wili discuss the choice of

Baws and the quesiion stidl controversial, of the cutting speed

and types ul teeth, We will only recall here that, when the

quality or qualities to he cut show frequent internal stresses,

it iy necessary to carviully study the most advantugeous solution

out of the fellowing three

w) perform the milling on the offcut leasing the planks free to
open in the middle;

b) makc use of a framce saw with two blades in order to eliminate
four branches with two passings, then the prisam obtained shall
be subinitted to the reciprocating gang mill;

¢) Use ithe belt saw on the offcut by lnstalling before the belt two
smaoll digk sawas with the purpose of eliminating the outline
of the plank side purts where the maximnm shrinkage is exer-
ted,

The civcular saws at right angle with the sawing planc of the

belt can be emploved aiso to climinate the brittle heart, as

required,

The prescence, ina wood to be worked, of larvge quantities of resin

can suggest the installation on the saw lattice of a wprayer in order

to spray on the blade o tluid eapable of dissolving the deposits;
finally, the use must never be torgotten of a device (scratch-
brush' or else) 1v order to fully remove the sawdust ashering

t o the cutting scction,




For the cross cut of wouds or for autliniag the planks it will be
neccssary to use circolar saws with teeth ctudiced jn a suitable
way both for ghape and make; prosent Lrend is moere and more
oriented towuirds removable tecth made of wolfram carbide plates,

capecially when hard and abrasive woods with mincral particles

have to be workud,

At the workshops where woods containing toxie extracts have to

be worked or which are simply causing hindrances to the workers,

the installation of suction units mmust he properly studied as has

already been said (and it will be a good precaution to have the

workers wear a gas mask or gloves),

It appears also very important the possible recovery of several i
rejects, which thing voquires first of all a careful study of the

transports inside the workshop and in a4 second time of the tran-

sformation of these rejects into chips and of their storing,

3.3) Planing and Shearing

The dimensions of the stubs are the factors which
determune the dimensions and power rrquired for operating the
lifting units for the vencer planing machines and for cutting
machines, On the other band, the culicvs and the dry kiins, just as
the glueing machines, presses and polishing - machines must suit
the dimensions of the finisbed products Jdesived.,
Since there is the possibility of having te face sume "brittle hearts'', i
the planing machines must be built m such way as to be able to use é
jaws with different diometers .
At the same time, the drying tanks shall be capable of giving work |

performances suitable for any quelity o wood, both from the point




of view of steam temperaturce and of the length of treatment
1t I8 very difficult Lo stute gencreal rules tor types of woods which
are known insufliciently, so it is much better to collect somce

real data taken by vepeated practical expericnces,

3.4) Machining (milling, tenoning, drilling and broaching)

The easy performance of all these operations is strictly
connected with the wood density, the more or less satisfactory
strajghtness of the cdge, the resin content and the presenc. of
silicon grunules, The concept of the required machines is not
influenced by theac vlements, which are on the contrary essential
for establishing the angles of attack und of sharpening, in addition
to the characteristics of the blade steel.

In a large plywood factory the recovery and use of rejects

(whicl are in the form of chips from round cutting, or billets
from the heart) is an operation with great technical and economical
importance which shall not be neglected or undervalued; it is
therefore convenient o devote to it a special uttention etarting

from the layout of the first project.

3. 5) Glueing, painting and finishing in gencral

flere it is necessary to repeat some analogous conside
rations, that is to say lhat the required equipment is equally used

both for tropiral woode and for other types, with the only difference




that for ody ot [l wouds, such ax the teoko, iU Wil be nec UssaAry
to dd to the production line a preliminary phasc destined for
elimimating from the surfaces all the substances which make the

adhesion of glues and paints ditficulr,

3.6) Dry Kilns

We do not wish to discuss here the choice of the dry
kilns from the point of view of the system to be adopted, we will
only recall that, under the action of steam und heat, it is possible
that somc tropical woods, very rich in extructs, relcase some
substances which are very corrosive for plates, .pipes and for the
equipment as a whole. This is an element which shall be carefully
foreseen, becauae it might suggest not to resort to the traditional

hot air mystem .
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