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PREFACLE

This book has been written to satisfy the needs
of those who require, in one volume, sufficient
information to gain actual and basic experience
in professiconal woodworking. This professicn and
its products are intimately connected with our
daily lives and present an important factor in
every nation's economy.

The woodworking industries and handicraft manu-
facturing have now reached a position of commer-
cial and econcmic importance incomparable to
any previcus century. Wot only because they em-
ploy thousands of skilled workmen, but also be-
cause the end product is not only useful and a
practical object, but & thing of beauty and a
work of art.

Fundamental tools and machine processes, COMDON
to 211 woodworking trades have been compiled and
set down here in connected groups,; wWhereas .
especially cabinet-making has been emphasized
throughout the book, However, even -though this
book is an attempt to give, in a limited space,
the maximum of information supported by illustra-
tions, 1t should be stressed that no book can
take the place of actual experience.

There 1s only one real way to learn how to hardle
machines and tools and that is to use them, only
one real way to understand the properties of wood
and that is to work with it and only cone real

way to-learn how to construct things of use and
beauty and that is to do it yourself.

J. Ulirich
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THE VEGETATIVE STRUCTURE OF THE TREE

Waler evaporates and
oxygen is discharged
theough the leaves

Transformation of carbon dicside
imo cuygen by the leaves.
i learbon dimide assimilation]

Water carrms the dissel-
ved mireral  pulrients
from the ragis thraugh
the sapwasd nla the
s

Cargon diceide from the mr and
mutrignts  hom the =oil are transformed
iMa Glucaze, Poten ard Cefluloze.

Hulrienis 4rom the soil

oo lash; Mitogen , Phospherus
Shea and Lime dissotwd in waler,



IHE CHARACTERISTICS, STRUCTURE
% TH

CHARACTERISTICS AND CLASSIFICATION
OF TREES

The ¢lassiTication and characteristics
of tre-: should be understood to
appreciante the technology of wood=-
workings The hknowledge of struecture
durability  strength beauty working
qualities its uses and sources of
aupply is alsoc of major importance in
_the manufacturing: process.

CLASSIFICATION OF TREES
'

Trees are divided inte two general
categories

1. ENDOGENS
2. EXOGENS

Endogens (inward growing) treea

have no commercial value. Mest of
their growth takes place inwardly in
a hollow trunk as in bamboo and
palm trees. Fig.1 4 B,

Exogenous trees are outward-growing.
Building layers of growth (annual
rings) eround the trunk and branches
and indicating the age of the tree,
In moderate climates one ring is
added each year. When nutrient and
water are abundant_ the tree grows
more and the rings are wide. The
rings are narrow when there are
adverese conditiona of drought and
lack of feod. The light band of mn ann-
ual ring is spring growth the dark
one is formed in the autumn.

BROADLEAF TREE HARDWOOD Fig.2

The wvaluble lumber-producing exogens
are divided into twe classes. The
BROADLEAF deciducus hardwood tree and
the CONIFER (evergreen) softwood trees.
The broadleaf trees are often also
fruit producing trees, Hardwood is a
common term but it is not always
precise in relation to denmsity weight
or texture. For example hasswood and
poplar twe hardwood trees are

softer than yellow pins and chir

which are clossified as softweod. Figd.0AK, BROAQLEAF TREE!ENGGEN}




CONIFER OR EVERGREENS Fig.3

Conifers mre classified as
softwoods. They have needle-
like or &calelike leaves, Soft-
wood oF avargreens are common
names for conifers but thay arse
somewhat misleading: It was
mentioned that some softwoods
are harder im texture than are
come hardwoods, There are also
svergraens such as larch and
bald eypreaa which shed their
leaves annually, Most lumber
for building construction is cut
from the softwood, Included in
this group are cedar bald
cypress Tir hemlock larch
pine a redwood, Most common
softwoo. ' are deodar partal,
chir and . il.

OUTER TREE STRUCTURE

The three main parts of a tree
are the R0OOTS, the TRUNK, asnd
the CROWN,

THE ROOTS Fig & 5 6 7

In the root structure the TAP=
ROOT grows despest, Tﬂll growth
begins am the seed aprouts. It
continues to develop through
the seedling and the sapling
stages to maturity. Broadly,
thers are two types of root
systema. Some trésl have a
stout TAPROOT which penatrates
deeply into the scil while
others have a FASCICULATE ROOT
ayatem of several main roots
which grow obliquely downwards,
The root hairs which ars
living CELLS, absorb water from
the earth and dissolve the
minerals and nitrogen necesasary
to make Tood. Roots also help to
hold soll againat EROSION. A
layer of growth cells at the
root lips makes new root tissue
during the growing season.

Fio 7 TAP ROOT SYRTEM  FRECiCe ATE BANT ewerro



THE TRUNK Fig.8

The trunk ¢r main astem of a tree

is the part that is of greatest
commercial value, It supports the
erown and produces the moat useful
wood. Some trees have a short thick :
trunk whach divides into several CROWH 4
parts according to its lohgth shape
and diamater.

THE CROWN AND THE LEAVES Fig.9

The crown of a treae is formed by

the branehes and leaves. Leaves have
been called the moat important chem-
ical factoriesa in the world. Millions
of green microscopic bodies called
CHLOROPLASTS mamufacture inside esach
leaf. The green pigments in leave
arecalled CHLOROFHYLL. Power is
generated by eombining radiant enerpgy
from sunlight with water from the
20il through the roots and CARDON
DICKIDE is obtained from .the air,
Water vapor i®s discharged [from
living planta through POHES &an

the undersides of leaves.

NP

Ses page 3. Fig. 859, THE IRUAK BN STEM, THE CROWN AND THE

INNER TREE STRUCTURE Fig.10 11

The thin layer af cells between
the bark and the wood is called
CAMDIUM. This layer ia where
growth in diameter eccurs. The
c¢ella are capable of dividing
and forming new ones in, the
part toward the SAPWOCD and
BAST cells situated near the
inner DARK. SAPWOOD contains
nutrients cells which store

and conduct nutrients vertically.
The nutrients are carried from
the roots to the leaves through
tiny upenin;l or cells called
VESSELS, Hardwood wes once
sapwood; it is composed of
strong ribers which give the
tree atrength. Softwead FIBERS
are two to four times greater
than the fibers of hardwood.
Softwood ham no open-end call
structure sc it i= NONPORUS.
Hardwood being PORCUS has open Fig 1o, THE STRUCTURE OF A L.nﬂ
end cells, Hardwood is called OPEN

and CLOSE-GRAIN wood. Kalnut ap}aham

Amd Al hasim lamman amano ARl




air in the cells o: ary wood allows
moat wood to float when placed in
water. The dry weight of different
wood varies because of these hollow
cella, Balsa wood is excepticnally
light but rose wood and ebony wood
is almoet molid wood. They sink in
water because there are only a re=
latively few sir-filled ceoll
cavities, '

MED' LLARY RAYS Fig, 12
The lines or rays running from the

PITH to the bark in all exogenous
trees Are called MEDULLARY RAYS,

These rays atore and conduct Figll, CROBS SECTION, LARGE DETAIL OF FOROUS
natrients horizontally. END CELLS 1N HARDWOCO
Medullary rays add T

beauty to sonie wood and [jF-—LolT o —ANPRAL

are important when ;m = ..'.

drying lumber, Thao S e T

larger the ravys the % st

more theéy tend
nffect the process of
drying lumber by
ahrinking and crack-
ing, Thi= accounts
Lfor the difficulty.
in drying hardwood
as compared to soft-
wood. The size and
arrangement of cells
along with colour
pigmenta add to the
beauty of the wood
by enhancing the
figure or GRAIN,

THE CELLS Fig.13

A Lreoe trunk is composed of
milliona af individual

CELLS. These cells differ in
size and shape  depending upsn
their physioclogical role in
the tree most of them being
many times lenger than broad,.
They are arranged in
recognizable patterns of )
dEetrtration lPd.thJ.n s Fig 13, GRONTH ANMD CUNSON COF CELLS
wood. The lomg cella whiegh

are arrnnsed lﬂnailudinaily

make up the bulk of the wood

and provide "GAAIN to the

materiaol,




RESIN CAMAL

Rit [ ..f : TRACHED
A WICROSCOBIC STAOCTURE OF WOOD
Y BROWTH %
BOUNDARY
; PORE
M
¥ Fig. 1B PHOTOMICROGRAPHG WODEL OF SOFI-
WOOD A" AND HARDWOOD™B* STRU-
CTURE, SHOWING GROWTH INCREMENTS,
8 LOMMTUDINAL ELEMENTS,RAY STRUGC-
BARK TURE, RESH CANAL
— CAMBILM
SAP
= EAPWOHOD
CROSS SECTON OF HARDWOOD -RAS
STEM WITH DARK COLOURED .
HEARTWOOD AT CENTRE, LIGHTER HEARTWOOD
COLOURED EAPWOOD SURROUNDING —PITH

THE COAE AMND ON THE OUFSIDE .
ANNUAL RINGS



The walls of wood cells are composed
of structural substences. The frames-
work substance is CELLULOSE which
gccurs in the form of MICROFIBRILS.
The multiplication of celis occcurs
by splitting of the individual cell.

SAPWOOD AND HEARTWOOD Fig. 14

The sapwood-heartwood pattern ia one
of the most obvious features that can
be obeerved on the croas or radial
section of o mature tree trunk. Most
trees have an inner cere of dark
coloured wood heartwood and an outer
shell orf lizh% coloured tissue called
sapwood. This ecentrast in colour has
phyaioclogical significance in a
general way_ but it is not strietly
correct te designate the CORE aa
heartwood nnly. on the basis of its
darker colour. For commereianl PUr -
poses howevér colour is the
determining factor used for the
separation of sapwood from heartwood.

DEFECTS AND ABNORMALITILS OF WOOD
NATURAL DEFECTS
KNOTS Fig.15,16

The most common natural defects ias

one over which forestersa h=ave

limited control KNOTS, j’
A knot i= a branch that is included

in the wood of Ao tres atem by growth
around its bese, As long as the branch
is living, the cambium of the stem and
bBranch are continuous and tha resulting
knot is INTERGROWHN or TIGHT. Once the
branch has died  the continuity of

the cambium is interrupted and the

knot produced is ENCASED or LOOSE.

The appearance of a knot in a piece

of lumber depends upon the direction

of cut through the ineluded branch. FapB. THBHT KMOT
When the cut is made along the axia

of the original branch_ the knot

aAppears ags a Spear ¥not on the surface

of the wood, When a transverse cut

ia made through the hrdnthl the knot

appears round or oval. IT a branch

is pruned naturally after dying or

if a living branch is artificially

pruned the branch end i= grown cver

and any wood produced subsegquently




in this area of the stem will be
knot free. When the lower
branches are pruned early in the
life of a tree there is a larger
proportion of clear wood produced
than if they are allowed to remain
for a longer period,

The market value of lumber is, of
course related to lumber grade |
clear wood bringing the Higheat
price, Lumber containing large and
numerous knots is normally graded
quite low.

TENSION WOOD Fig.1i7

TENSION WOOD occurs on the upper side
of living trees ond branches of high
wind pressure. The presance of tension
wood can be indieated by eccentrie
growth as seen on the end of a lug
wide rings occuring in the region
containing tension wood. Tension wood
tested of its tensile in the green
condition is particularly low_ when
air dried, however its temsile Fig 11, TENSON #WOCD ECCENTRC PORTION
strength is higher than of normal o ST L HOAS SECTN

wood (nail hard).

VARIATION IN LOG FORM Fig.1B

Logs from trees having abnormal
butt awell croock_ sweep or
excessive Llaper can vield
lumber of lower grade due to
sg=called short grain or croas
grain defect. When logs with
butt swell are sawn thers is
of courae, considerable wuud
loss in the form of slaba the
bark and other portiom ot wood
eut from the log.

Fg 8.1 Al CROOK TREE |B) KHEE TREE (C) FORK
TREE

EXCESSEIVE TAFER AND SPIRAL
GROWN TREE Fig.19, K20

Excesasive taper in a log

also leads to greater waste
than a normal etraight

Exrovn tree. It leads as well
to cross grain or diagonal
grain defects unlass taper
sawing cen be done  that means,
sawing parallel to the bark.
Lumber produced from

SPIRAL GRAIN, CROOK or

Fig 20 [A] STRAIGHT OROWN TREE (8]
EXCESSVE TAPER TREE (C)
COMCEYE TRCE

Figl9.5PRAL GRAIN



SWEEF also contains cross
grains Furthermere short
material and waste result
from cutting legs having
such abnormal form.

SHAKE

Shake is & defect which is classified
as natural because it occurs in the
atagnding tree, The splitting and
complete asparation of portions due to
differential stresses of various
origins.

FROST CRACK-SHAKE Fig.21

Froat shake is coused as the name
indicates by frost, The wind causing
tha tres trunks to eway. With
contraction of the outer portion

of the satem followed by expansion
apon Harning.lihl trunk eracks

along the grain.

HEART OR STAR SHAKES Fig.22

Ll
V)
This ia a crack in the heartwood A ‘§:
near the centre of the tree y Q__i/
extending towards the outer layer. \EJ"

It may be due to faulty secsoning
or more frequently t¢o decay in
a fully matured tree.

DRYING CRACKS Fig.23

This name is given to a crack
atarting usually from the ocuter
layer of the leg and extending
toawsrds the center generally
slong the line of the medullary
rays, The fault is dus to the
ahrinking of the ocutside of the
log from the effect of uneven or
teo rapid seasoning exposure to
atrong sun and winds k6 or te
severe frost damaging the out-
side of the tree during growth.

CUP SHAKES AND AING SHAKES Fig.2h

A crack which follows the linea
of the annual rings, and which
im caused by the ssparation of
thase rings owing to loss of
adhesion betwesn the layers,
The fault is generally produced
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by a check inm the growth of the
trec  or by the axcessive band-
ing or twiating of the tree by

high winda,
THUNDER SHAKE OR UPSET Fige25

Boeth these names describe a

rupturs of the Pibrez across the
grain, this can rarely be detected
until the timber is planed.

1t seriously weakens the timber as
sometimes the fibres sre completely
broken across the graim, It is
caused by thunder or by faulty
falling.

WET ROT Fig.26

This is a form of timber decay
which results from pools of water
lying stagnant in hollows in the
living trew. The wood rots to a
brown powdery masa, The term is
also applied to decay in outdoor
timber where it is subjected to
alternate wet and dry conditiona
particularly at ground level in
posts; The latter defect can be
prevented to a large degres by
the use of prassrvatives on the
timber before it is placed in
position.

DRY ROT Fig.27,28

-

This 12 caused by the decay of
timber due to the sction of fungus
a soft spongy plant groawth vwhich
grows strongly when the timber ia
‘in a moist, warm condition arcund
which the air cannot circulate
freely. Tha wood bacamss
completely destroyed and crumbles
st the touch and 1t is diffieult
to get rid of the fumgus completely.
On exposure to the sun or to

fraely moving air-currsnts the
fungus will be destroyed, ALl
infected timber should Be burned
and all surrounding masonry soil
and sound timber be given a
thorough coating with crecsots
boiling tar hot lime. copper
sulphate aniutiun klrulinn
any other prtlu-r'fs.txva.

or

Figz8. TYPCAL CUBICAL PATTERN OF CROSS-CHEGKS W
BROWN-ROTIED WOOD



gurning with a blowlamp helps to
kill the fungus pores,
Arrangements must be made for
thorough ventilation of the area
otherwise the trouble will ooccur
again.

TERMITES Fig.29

These important woeod-boring
insects often ealled WHITE ANTS
are found in virtuamlly all parts

of the world with the exception of
the arctic and sntarctic regions,
In the tropical- regions  members ef
the Tarmitidae are very common
inhabitanta of decaying wood. White
ants generally affect thase timbers
which are directly in contact with
the earth. Ants eat the timber and
leave clay on the surface of the
wooda

COMTROL

The best approach ta prevent termite
infestation is te carry out certain
safely precautions on the healthy
wood, All wood used during lavout
work in the construction of

forms and scraps should be remwcved
from the Bide before filling

around the foundation. Such

materials left under porches or steps
The seil undsr

invite termite attachk.
a building should be poisoned.end
then covered with heavy tor paper.
Where pessible the wood of the
building should be treated

with preservatives like coal
tar oil chlor naphthalenes,
metalie unphthanattl‘ cCOpper
and chrome arsensates ete.

EOST BEETLES E1;.1§,31

The term powder=post is often
used in desmeribing the damage
done by beetles. Insceta from
this broad group are widely
distributed throughout the
world and are the source of
great demage to articles and
gtructures made of wood. Adult
beetles are reddish to

Fig 30 ExiT MOLES OF LVCTUS FPOWDERPOST BEETLES N
HARDWOOD TABLE LEGS

Fig 20, TERMTE CASTES (A} SECONDARY REFRDOUCTIVE
1B} WORMER [C) SOLDER
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brownish in colour and from 2 to
7 mm in lengih depending on
specien, The wood attacked by
LYCTUS beetleos is generally
restricted to the sapwood of
Bensoned or partly =easoned
hardwoods, Coniferous woods

are not attacked by lyctus
beatlea, The LARVAE, which are
responsible for the damage
coused cannot digest cellulose
but rEquire sugar or ntarch aa

a8 major constituent of their
diet, Boring ims,therefore,
limit~d ta the sapwood which is
richer in starch than hesartwood.
Eggl gnd larvas devqlop in
moist conditions ranging from
10 to 28%.

WODOD=FEEDING ANOBIIDAE Fig.jz‘jj

Representatives of the family
Anobiidae can be found in moat
parts of the world. They are
important pests of wood
Jproducts and satructures
cauning great damege all over
the world. In Eurocpe altacks
by the DEATH WATCH BEETLE and
the FURNITURE BEETLE are wide
spread, Death-watch beetle
typical of the anobiidae wood
feeadera differs from the
lyctus beetle in its food
preferance, It has been found
in beth assftwoad and hardwood,
heartwood and sapwocod. It
prefers old seasoned timber
such as furniture flooring
and similar wood work, The
leas specialised Teeding
habita of thas Eroup are
related 1o the in=ect'a
digestive abilities. They can
digeat cellulose and do not
need so much sugar sand starch.
They develcop in four diatinct
stagea; EGG, LARVAE, PUFA, and
ADULT,. Eggs are deposited in
cracha in woods rather than
hcins limited to veasel =
openings.

Fig.3t, LYCTLS POWDERPOS]T WORK
H HARDWOOD LUMWBER VERTICAL

SECTION

Fig 33 FURMITURE BEETLE

Lial SITE
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The larvae doos not bore along
the grain as the powder-post
larvae do, The duration of a
life cycle i3 from one teo
several vears for the anobiidae
and a few months for lyctus
beetles depending upon
tqmparaiura.

WoOn FRESERVATION

Wood preservation meank treat-
ing wood with solutions which
make i. poisonous to fungies
insectm and marine borers. A

wide range of methods for
preservative treatment has been
developed during the long history
of wood preservation practices.
If the wood preservation is to
provide protection to all parts
of the wood susceptible to g
e tenk oy des: Jer=tieh,, £E Fig 3% COMPLEM PENEIRAION OF SAPWOCD
must be distributed in AN G000 PENETAANIDN MO HEART.
aufficient concentration through Wwoan

out the vulnerable areas, Many

methods of preservative
application have been developed.
Some of them are mentioned and
explained,

‘.3; T o akiaks otk

METHODS OF AFPPLICATLON FRESSURE Fig.3% 35

This methad is used for most
timbers and sapwood of all
kind. The timber is placed

in 8 metal cylinder and the
praservative forced inte the
timber under pressure. This
method permits control over

the amount of preservative
absorbed which ensures complete
penetration of sapwood and good
penetration intoc heartwood.

HOT AND COLD OPEN-TANK

Fig 36 HOT aMD COLD QOPENW
TREATMENT Fig.36 37

Tar THEATMEN]

This treatment i3 usaed for
timbers and sapwood of all
Kkinds The timber i= placed
in a tank of preservative
which i8 heated. The timber
is kept in the preservative
while it cools or is removed Fig 17 DEEP: EAFWOOD. FENETRAIION . ANO"SOME
and plaeced inte a tank of cold RESETSIGH B0 HEARTAOR
preservative,




Deep sapwood penetration and
some penectrotion into heartwood.

COLD DIPPING ANL STEEFPING Fi!o35li9

The lumbier is immersed in cold
nreservative. The longer the
period of imnmersion the more
ef foctive the treatment
prrticularly with oils, Fig 38 COLD DPPING AND SREEFNG

BRUSHING AND SPRAYING TFig.40 41 42
0 & 35 PENCIREICS DEPENDING
D8 IHERSIN TIME
FERMEABL ™Y MOISILRE
CONTEME Ci THE {IWBEW
AND [YRE OF PRESLH
AT LSED

Thie treaatment is particularly
suitable for lumbers used for
interior work, Not normally used
if deep penetration is necéssary.

DIFFUSION Fig.h43 44

This methed is carried out at
the sawmill only with lumber
{freshly felled and mileds The
lumber is completely immersed
in the preservalive and then
close—piled te allow the
proservative to difTuage
through the wood. Softwood
Mumbers not exceeding 3 inclhies
in thickness to Le used undor .
th te 1o e F)
the burface senled by the . Fgs Rt AOECIONMN,  Figd SRAnNG

= ViR ABLE PEREFRATICH WS
application ef a ceating £ PR _—
such as o0il Dbased=-paint wood gﬂ/
protect by this method is nof "
intended for use where there -
ig direct contact with the
ground or used where
continuous ¢ontact with wato
are involwed,

LMAER OU ONTROL.

Wood being used in furniture
production #hall be declarcd
with' its correct name,

This applies to solid

wood as well as to veneers.
Generally lumber is

GRADED into two classes:
Hardwoods and Saﬁ.wuod‘ which
is apgain graded imto

1,25 or A,B,C classes.

Fig L4, alMOS! COMPLEIE PENETRANM .
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Grade 1 or A: is straight grown woed
with or without very small knots not
aflected by decay rot or fungi., It
ahould have its nmatural culour‘ no
checks or splits.

Grafde 2 or B; is conmon healthy wood
a number of blemishes or defects
perhaps knotted but without holes.
It can have o slight decay and the
colour must be resonably natural.

Grade 3 or C: is wood with defects of
all kinds but not to the extent of
irpracticality.

1
il

SAWLN AN RYING LUMBER ., GRADE 7 OR B MEAUTHY KNOTS  KMNOTS WHEH CAUSE HOLES
CaAR HMAKE THE WOOD MORE DECREASE THE WALUE OF
METHOUS OF SAWING Fig.h5 BEAIFUL THE WOOD

z
The product of sawmills
is LUMBER of warious hkinda
obtained by ripping of the
logs. LUGS are the diffarent
parts of a tree trunk
like fire wood,K pulpwood
construction wood and
industrial wood. In
respect to the nature of
processing it is necceasar)
to distingiRish and to name
nll different parts after
having been sawn on a
LCG BaND SAW or FRAME SAW.
The different names ares

halfl round wood

2. dull-edged timber
T, sguared timber,

. saleeper,

5« slab
6. edging
Ta unedgga board Fr L5, MAIN KINDS OF LUMBER

B. dull edged hnnrd.

9. partly dull edged board,
10, snuare board,

11. eylindrical stave

12, quarter beam

The two general mothods of
sawing lumber are PLAINSAWING,
often alsc called CUMMON or
5LASH sawing. The second
method i3 called QUARTEHSAWING,
of which there are four
methods.
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PLATNSAWING Fig.k6

A slab is the firat cut in plainsawing.
The ler is slabbed on either two or
four sides te form a CANT, from which
other plainsawed lumber is cut. Flain-
sawn lumber has several advantages over
cuartersawn lumber. More materinl is
recovered when grain and figure are

not needed to be considered and it is
cheaper te ctut,

QUARTERSAWING Fig.h7

Fig LR, COMMON, FLAT DR SLASH SaW G

Quartersawing con be done by any one o L ABSENING

af the four metheds, RADIAL, TANGEN=
TIAL, COMBIMNED radial tangential
and QHARTEH—TANGENTIAi. The log is
gquartered and then eut radially frem
the bark to the centre. This is
perpendicular to the annual rings.
Guartersawing has Lhe following
advantages over plainsawing:

1s The wood dues not twist and it
warps less.,

2a There 18 l1less shrinkage in width.

s The wood losts longor and wears B A
more cevenly when used for such Fig L7 FOUR METHODS OF OQUARTER §OWIMG
purposes as flooring. | AYRADIAL{B| TANGEWTIALICT COMBI-
y NED AADIAL AND IAMGENTALIO]
4, It does not erack asz ensily QA RIERTANGE NTAL

during seasoning.
=EASONING OR DRYLNG
FROCESS OF DRYING LUMBER Fig.'iB*‘l'B

Seasoning lumber is the removal
of moisture (water) until o
spocified dryness is obtained.
Correctly scesoned wood has nore

strength, is more stable in
use and 1s mere resistant Lo
rle::o)r ihan unseasontd wood.
In seasoning, the MOISTURE
CONTENT (MC) is expressed as
o percentage (). For example,

woond under 100 MC is inmune 1o
deceys The lowor the peéercentago

figure‘ the dricr the wood. Wood

has an EQUILIBRIUM moisture Fig 48 HOW WODD LOSES MOISTURE
content [EMCJ when tlie moisturse

in the wood eguals Lthe humidity

in the surrounding air so that it

Tomvne ¥

SE ASONED
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neither gains nor loses moisture,
When wood is dried to the correct
EMC it im more stable and shrinks
or awells less, Damp wood im dry
air shrinks dry wood in damp air
swells, The MC is only slightly
affected by tlmptralur¢1 but it ia=
considerably influenced by
humidity . The EMC varies uwnder
different weather conditions,

For exnmpll' if lumber i=s too dryl
doors and dravers of side board DIESTORTION OF FLAIS SOUARES,

swell and fit too tightly. ‘“ﬁmﬁr‘ﬁﬁ?“ﬂﬂ'
RHGE

METHODS ©F URYING Fig.S50

Wood may be AIR=DRIED (AD),
KILN-DRIEU (KU) or bath, Sesveral
days or weeks of kiln drying
equal several years of air
drying. The methed of drying,
the loss of moisture, and the
time reguired for drying affect —=
ehrinkage of wood during
dcasonings Softwood can usually
be dried faster than hardwoods
by epither method. With thin
boards (25 mm or lesa) and
rather green atntki the
stickers s=hould be spaced

5 em to 50 cm apart, With air-
aeasoned stock from 30 mm

or more in thickness the space

between the stickers should be ; -04% 120m ——
60 em to 75 cm and in scnme
cases up to 90 em and 120 cm a3 E?:ED;ERSEE_EENEU? SRR LBCE: FOR. AR,

a= the thicknesas of the boards
increascas

PROGRESSIVE KILN

PHOGHESSIVE KILN is similar to
an assembly line. A ear lond of
wood enters the kiln ond goes
through each of aeveral drying
compartments or stages of

drying:. The most modern Kilns
scientifically control heat

moisture and air circulation,
using speeial instrumenta. As

v Fig S0 p & PROGRESSIVE KEM IS SRWMLAR 1D AN ASSEMBLY L)

the drying procedure continues

o
this condition is gradually CARLCAD OF LLMBE EMTERS THE fiL¥ AND GCES THROUG
FEvarsed. MNodsture L6 decteiied %‘aﬁ‘.‘r.é““*‘“' DBRYIMEG COHRARTMENTS, STAGES OF

and the heat is increased until
the corract moisture content of
the wood is secured. The wood is
allewed to cool befare removal
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to the area where it is stored
untal it is waed.

BETERMINATION UF MOISTURE CUNTENT
Fig.51,52

Maisture content of wood can be
dotermined by ufing an ELECTRIC
MOISTURE CONTENT METER, or
perform an MU experiment by
observing the following
procedures.

Se¢lect a board from .ne wood teo

be tested. About &0 cm from the Fig % DETERMINING 1HE MOISTURE COMIEMT OF
end of the beard saw off a LLMBER WITH AN ELECIRICAL MOISTURE
piece 8 to 15 mm long. Wweigh the COMTENT WETER

sample as accurately as possible
and record the weight, Flace the
sample in an electric oven. Heat
it up and dry it for sbout

30 minutes. Weigh the sample
record its weight and return it
to the oven for approximatly

15 minutes, Continue weighing
the sample periodically until
the weight is conatant, The MC

b CRY 1T WML
;n:lhaicnlzulnt:d ¥y ueing the i i i i
DELONIng LOTRGIEs PWET-WEGH] ¢ WEGHT LDS5 CDRY WEGHT|

PERCEASAGE MEC 15 RIVEN BY
MC = percentage of moisture {3‘.-&';-'!
{moisture content) T o 0=

W = Wet wond

MC = !gﬂ— X 100 = %

Fi.52. PICTORIAL FORMULA AND PROGEDURE FOR

D = Dry wood DETERMMMG THE MOISTURE COWTEMT OF LUMBER

Example: - 21g-38g _ 5 X 100-16.7 %
18g 18

AIR-DRYING Fig.53 54

Alr=drying reduces the molsture
content of lumber to a minimum
of 15 pereent. Wood is often
stacked for air dryiog when dt
is to be used for exterior
purpoaes, 1t may be pir-dried
and then scnt to a kKiln., In
both air and Kiln drying space
is left betwaen lavers of wood
for proper air clrculation. It
consists of piling the boards
or planka carefully im the Fig. 51 DEIAIL OF SIACYMG
open air by putting STICKLRS LUMBER FOR AR DEYING

%SKHERS AFE STCHING OUT
W FRGIECT THE END GRAMN
OF 1HE DOARDS FROM SUM

/ AHNE RalN

-
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. ceroaewise between fach layer of
boards. The stack must be rocfed
to protect it from sun and rain.
Ones of the most important and
effective measures for wood
protection is Seaponing. Season=
ing starts immediately after the
tutbins of gresn treas. At firast
liquid or free water (in practice
commonly called “"Sap") is removed
or it evaporates. Hnunvar. the
disadvantage of shrinkage in the
course of seasoning is more
off-sct {balanced or compenaated)
by a8 remarkable number of advan=
toges, inerease in resistance to
blue stain and woode-destroying
fungi reduction in being attacked
by same Typea af insects
reduction of uarping‘ tw “ti“E.
aplitting and bendina' reduction
in weight {(reducing transpeort
coste} imerease in stiffness
mechanical strength and hardness,
Suasoning is therefore of the
nimoat importanceé for the
economical utilization of wood.

KILN SEASONING OR KILN DRYING

CUMCARTHMENT RILN F1g.55
 Bmg Edins are aof 1wo typg.i
compartment and progressive

tiln. After lumber i* aawn, it

1 usuaally seazoned |(dried) in
kilnz. It is stacked or piled and
enters the COMPARTMENT KILN, In
This wype of kilm it uauwally
roTnains in one locatiom until it

fe dry. Generally flat piling is
vaed in dry kilns and aa a rnla‘
ihe boards are piled length-wise,
Theo atickers cam bhe made of any
iind of dried lunber, Theay should
be planed tc an uniform thickness
about 22 mm to 25 mm. The

stickers should be spaced carefully
te prevent varping.

The first treatment in the dry
kiln i STEAMING, Steaming at about
55% relative humidity is the usual
praectice at the start of kiln
drying. This process heats the
Jumber and relieves it of any
atrosses set up by CASEHARDENING
during air-ssasoning.

[HN SICKS ONE
ABOVE THE OHER
WEEF BOARDS
AFGRT AND all-
o AR 1D PESS
BETWEEN

CLEAR OF ROWD

Figti "HE PROMER METHOD OF
SIACHIL LoMUES POR AR
DRV G

Fig 55, (ROGS SECHOW OF DORY
LLT B



If green or very molst wood

is steamed drying takes

place at first, The liguid
water evaporates under the
influence of the temperature
of the steam. Un the other
hand very dry wood absorbs
moisture from the steam,
After the steaming has been
finished the drying process
begina. The steam Sprays are
closed and steam is led into
the heating coils. If
electriceal heated instead wof
stewam the electric heaters
are sst in function. The
control of temperature is
either by hand or autematiecally
cperated, The dampers are a
closed during steaming perioda
and opened by degreess as the
drying proceeds,

SHRINKAGE OR ORYING DEFECTS
Fig.56,57 58 59

Shrinkage of millions of
little cellas causes
Aremendous stresaes in
lumber which is drying.

If not preperly relisved

by adding moisture the

wood will split or crack

in various ways. 3ome of the
moat common drying defects
are "HONEYCOMAING" and
"CASEHARDENING". Honey-
combing means a series of
checks or cracka sither on
the surface or in the

center of the board.
Casehardening means the
drying of the outside layers
of cells before the inside
ones have had an opportunity
to do ap, The surface of a
board however, cannot shrink
properly until the center
has shrunk thus causing thia
aurface to become set when
expanded. When the inside
layers of cella becomé dry
and are ready to shrink the
woord becomes stressed.
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Fig.,60 61 62 63

How does wood shrink?

To answer this guestion we have
to discover smome of the
fundamentals regarding wood's
behaviour, It is good to know
that a board warps but it is
mich more impnrtani to know
nwhy'n?

Weod has get a maximum value
with ites =2tiffness strength
and flexibility but it has
alse one great inherent foult
for almost every purpose for
whieh it ia used. It is
HYGROSCOPLC,. That*means it
will shrink and swell.
Swolling means that water ias
absorbed by the FIBERS until
the fibers are completely
swollen. Shrinkage means that
water evaporates from the

cells and fibers until ecomplete & i
dryness. Shrinkuge and

swelling *is not the same in | J..
the different grain direction. Fig 81, PANEL 100 WET

The grestest dimensional change
occeurs in a direction TANGENTIAL
to the pnnual rings. Shrinkage
from the pith outwards or e
RADIALLY ia considerably less
than- the tangential shrinkage
while shrinkage amlong the
grain or LONGITUDINALLY ia so
=light that it can nearly
elways be neglected. That
means wood shrinks in threo
directions.

TANGENTIALLY, or along the ﬂ
circumferance 10 % approx.

BADTALLY; or along the dia-

meter 5 % approx. ==
LONGITUDINALLY, or lengthwime
0.1 to 0 3 approx.

Lumber which are abnormally
light in weight shrink more

aleng the grain longitudinally
than hesvier lumber.

4 ﬁ:ﬁr-=:~
B |
\."-‘E")

97 DRECLOM DE ZHUIMKYDE



TWISTING AND WARPING
Fig.64 65,66 67

OF wWOoD

Board sawn through the center
or suarter=sawn boards are
practically ltraight‘ because
they are sawn at right angles
to the annual rings. These
annual rings are short and,
therefore, cannot pull in a
circular direction. These
boards are the most wvaluable
because they do not twist

and warp. On the other boards,
however the annual rings are
lenger on one side than on the
other side. The pull is,
therefore  greater om one sides
Thus the pull will be greater
on the outside-LEFTSIDE-than
inside, heartside-RIGITSIDE
and the boards bend away from
the heart of the stem,

YENEER

The production and use of
veneer can be traced back to
the earliest daya of
civilization. In the modern
'unrld‘ the improvement im the
appearance and guality of
venear has beern a result of
three developments,

1. Machir ry for cutting
has been improved.

2. New methods of cutting
have been developed,

3« hore kinds of lumber is

being used for veneer
production.

METHODS OF CUTTING VENEER
RUTARY CUITING Fig.b6B

This ia the most economical
enut, The FLITCH (log) is
prepared and fixed inte
place on a lathe. It is
turned against a sharp steel
knifa,
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Fig 66 THIS SHAMKAGE AND WARPIMNG B Bt AGAKS
THE BRRMAL RiNGS  THE BEARD WARPS FROM RIGHI TG LEFT
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This produces a continucus sheet
of veneer somewhat like unwinding
a raoll of paper.

SAWING Fig.b69

Sawing is the oldest method but
produces only a small percentage
af wveneer stock. Dand saws and
special cireular saws ecut plain
or guarter sSawn venecers. This
method is used for veneer
comparatively thick whieh may be
nsed for the plywood core.

SLICING Fig.7O0

S51licing i= used to obtaimn
special grain Efre:ts'
particularly {or face veneers.
pifferent patterns and fipgure
variations of wood=0RAIN
etructure are abtained by
slicings In slicing, the Clitch
is mounted on a stntionary table
and a movable Knife slices a
tikin Layer of the fliteh called
veneer, There are five wavs of
2licing.

1« Flat slicing (most common) i~ Fay B3 SaWING
2a Huarter slieing

3+ Half rovnd slicing

Ba Block slicing

5« Rift slicing

Venecrs are cut from 0‘5 to

3‘5 mp thickness.
VENEER DRYTNG

Veneers are usually dried in
progressive type dryers
specinlly deaigned for thia
purpose, These are somewhat
coestly and only firms dealing
with large gquantities

of veneers such as plywood
mnnufacturursl install them.
The wveneer is fed slowly into
dryers which operate on heat
ond steam,




ELYMOQOP Fig.71 72

The name is used to designate wood
panels of 3 5'? and more layers of
rross banded wood. The centre
layer of plywood is sometimes
thicker than other layeraj it is
called the CORE. Cross bands are
glued to the core with the grain
running at right angles to each
other, This gives the plywood
maximam strength with the least
waight. Most veneer for plywood

is rotary cut_ but high guality
plywood has sliced FACEVENEER on
ita right side., The backs of
plywood are made of a less
expenaive wood that has similer
characteristics to the face
veneer. Exterior plywood ias
manufactured with a completely
waterprocf glue. Many hardwood
plywood products are used in
homes and in offices. Veneera

and plywood for sports eguipment
have practically unlimited uses,
Tennis rackets Dbowling pins
hockey sticks boata and hunting
bows are a few of the thousands

of items made of plywood, i}
{ Laminated construction) o

HARREQARD Fig.73

Hardboard is a beard panel aor
sheet manufactured from tiny wood
FIBERS, Hardboard fibers have
baen arranged during meanufeacture
to Torm a hard panel. Other types
of wood sheets use various
synthetic glues to hold the chips
or the thin wood ribers together,
Interior guality of wood or parts
of a tree with big knots are
used for hardboard production.
Jractically eny form of wood

can be the raw material for
hardboard wmanufacture.

Fig T EWE-PLy PANELS PLYWGOOD SHOWING DIRECTIGN
OF GRAIN AND METHOD OF LAMiMATION

Fig. 72, THAREE PO PANELS

Fig 72 A, CHPBEOARD WITH BEADINGS

FARTICLE EOARD OR CHIPDOARD Fig.T3A

Farticle board or chipboard is &
board panel  or shest that is made
in wvarious shapes and sizes form
wood particles. These particles
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include flakes splinters, chips

and mhavings, They are banded to=
gether with varicus synthetie

RESINS. All copmercial hardwoods

and softwoods cam be used in

making chipbhoard. Common softwoods
vged for chipboard are hemlock fir‘
rine, cedar sand redwood. The most
impertant of the conditional

additives are PARAFFIN, It i®» needed
to lowoer the fairly great hygroscopity
of the boards, FPARAFFIN emulsicon i=s
usually mixed with the glue, in amounte
ranging between 0 5 to 1.5 of the
dry weight of the chips. The most
important other additives are:-

FigThisl GLUED AND RE-
SaWED BLOCK CORE

B, FPrefséervatives against insects
{(the same substances nre used in
impregnating wood the amount
apprex from 1 to 3 4.

b. Fire preservative substances
{ammonium phosphate).

cs Colour substances

d. Substances to improve and prevent it
thie chip mat from sticking to the Fig RIBl CORE JONI WITH A CORQ
pressa.

LAMINATED DOARDS Fig.74% A,B.C

Lominated boards are wsed for
veneered furnitures. They are built
up with an inner core made of

nue erous narrow satrips glued to
each other, Both surfazcea being
faced with a 2 to 5 mam ply whiech
Erain lies at rieght angles to the
core, The sirips forming Lhe core
should ngt be wider than 7 mm, The
aim and purpese of laminated boards Fg it} LAMNATED EQARQ
i% to obtaim a strong and light

poard whicn does nol warp and Ltwist

and can be used for hjgh classa

furniture production.

BLCCK=BOARD Fig.75

The process of manufacture of block-
board is closely relaied to the one

el laminated boards. The strips =
forming the core are approx 20 mm =

wide, Blockboard is made in diff&:entﬁ%ﬂyy
thickneases 13 16 19 22 25 28 32 38 [y
and %5 mm., It is Ieas favoured for
high elass furniturs, Fig. 15141 BLOCK BOARD

R
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INSULATION BOARD

In the preparation of the pulp
for insulation boards the
material passes throwzh much
the same stages as the
continuous sheet of hardboard
up to Lhe rollers which extract
most of the moisture from the Fig 75081 INCORRECT DIRECHON. OF FatE VEWEER
board. From here tha continucus THE BOARD WILL WARP

sheet of insulation board is cut
inte various sizes mnd then passes
through inte a kiln or drying
chamber, The sheets enter at one
end and are continuously moving
towards the other end from which
they emerge at the correct
moisture content, The insulation
boards have excellent heat and
sound insulation properties and
they can be used for such wark

as roof insulation, ceilings -

partitions  ete. They can be Fi T80 CORRECT DARECTION OF FACE
ohtained in various sizes from VEHEER

34648 m (12 ft.) down to 1.824% m
(b £t.) in length and 1,216 m

(% ft.} in width and 12.7 mm

(1 in.) thiek.

LAMINATED PLASTICS (FORMICA) Fig.76 764

Lamineted plastics consist of
impregnated papers. The
production of these Fapers or
films (bas film. decorative

film overlay film) is a
complicated process  regquiring
extensive equipment. The impre-
gnated papers are then cut and
pressed togetlier, There alfter

the sheets are sawn to size and
polished, Laminated plastics have
proved to be the idecz]l answer Lo ——FROIECTIVE LAYER
the increased demand frr service ;

free surfaces in Ywomra ofches
and elsewhere, The mat..cial is
resistant to heat cold grease
oils cigarette t:mi"r.rr Ate.

Fig 7% LAYERS OF COMPRESSED IMPREGMAED
PAPER HAMING METAL-LIKE SIRENGIH

D DECORAINE

IPLE LAYERS OF
SIRONG KRAFT CORE

LﬂmihntEd plastics h.ve since
many years been used in the Fig T APLASTIC LAMINATES ARE MADE OF LAYER
interior of kitchens and e w&‘m“m“

bathreems as well as in the
furniture industry for covering
tables cupboards  laboratory
trolleys etc,
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The material has lately found naw
markets ag wall linings in shops
achools industrisl prln!nlu1I
hultl. ﬁulal‘ etc.

GLUING AND JOINING SMALL BOARDS
TO A PANEL

EDGE JOINTS Fig.77

In ordar to obtaim a unit of consid=-
erablas width various methods of
joining strips edgewise are COXmORn.
The width of a PANEL will depend
upon tha number of strips from which
it is made and the width of sach
strip, A wids mtrip hnwav.rlII is more
liable to warping than a narrow one,
For this reascn strips should bae
takon with the smallest possible
width to obtain » panel with a
stable shapo. Beside the stability
ef the pansl shapa depand upon the
arrangement of the growth rings of
cach strip.

Fig 77 PAOFER ARRANGEMENT AND MARKNG
OF G0AFDS FOR EDGE GLLUENG

a: When making up panels of slashsawn
strips with the growth rimgs
arranged in one direction K the
result will be greatly warped
panals, but with a smocth

surface. Fig.78 Fig.70 PANELS OF SLASH SAWN STRIPS

bs Whan the arrangements of the growth WHH GROWIH. RINGS. IN DNE DRECTION
rings are made in ons LEFT, one
RIGHT direction the resulting
panels have obtained only a
small degres of warping but havs
ing a wavy surfacs Fig.79

The right side of a board is s, sl e
always towards the pitih DREClON

{oentres of thes trée). The laft

sides is always towards the bark.

¢y Whan arranging the growth rings at
right angles to the surfacs &
straighter pansl will be nbi-intd_
with & smooth surface., Fig.80

d. Tha best practics is to arrange Figae PARELS OF SIRPS WilH GROWIH
the strips with similar edges PRERR. N R MR T FNCE: OF
joeined together SAFWOOD te -

BAPWOOD and HEARTWOOD to HEART=-

wWoOD, the strips on the surface

must be arranged laft-right - L L
leftaright. Fig.B1

Fig 81 PRNELS MADE BY CONHECTNG SBALAR
EDOES OF ADJALEN! SWFS 1
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The wdges of the strips can bLe

gluad together using butt juints. -
tongue and groove splined and’ u’%
doweled joints. F‘J‘.g.ﬂﬂ 1 P hNy

ICHOUE AND CROOVE JOWIS | & IRECIARGLLAR | B) TRIANGULAR

VENEER G Fig.83 04 ey (£} 0L | D) DOVEIAL
e W

Veneering is the ort of covering

a plain bomard with a thin sheet of A
very thin veneecr slice. A good nl

venearad job is as satreng and !

durable as a solid piece of wood. L& |

There are several good reasons for SPUHED JOINIS |A] LONGIIUOMAL SPUINE (B) CROSS SPLINE

venaering. " e €1 FUYWOCO SPLINE
a. The veneer adds strength and &3 =

offers a certain amount of rla

nrotection to the boards to be e} C

* pneered, __I

b HEare wooda are ton |:r_utl§|I and DOWELED JOIWTS (A LR} FLAT DOWEL [} ROUND DOwEL
scarce to be used sglid, Their
beauty and richness would,
theraforé be denied to most
paupla were they not used as
veaneer,

Figkr EOGE HMNIS OF PAMELS

¢+ Many woods of pleasing’ appearance
h==2 gush gurly grain that they
ara not strong enough for
constructional use. Others have
twisted or short grains which
make them equally unsuitakle,
Curly grains of rare hardvocods
are  however suitable for
vaneer slicing because of their
beautiful grain Aappearance.

d. The grain and figure of woods may

be used with the advantage to produce |
beautiful and decorative effectis. ! /
For cutting venasra a fine Savw is { .Ii i

ussd called VENBEER SAW. The veneer Fig 13 DWPPERENT FOSSIBLIES FOR SURFACE DECO-
is laid flat,on a board for support BANIGH AKD DEPERENT 1YPES OF LYY WeORK
and the saw used with s straight

edgad board to guarantes siraight cut.

How to jbin vansar by hand?7

Cut the venesr into size with a
veneser saw, Clamp the pileces of
vanesr batwean two boards that hov
straight edges.: See that the edges
of tha veneer barely project beyond
the sdges of tha boarde. Flanes the e & .
edges with a sharp trying plame to Fig.Bk | Al CUTIING VENEER Wit VEMERN Saw
form a pearfect Joint. Te obtain a PLAMNG WENEER EDOE FOR MATCHING
beautiful figure ths vemenr ahsets

have to be joined left-right

laft-right togasthar,




Také a gummed papér taps and
moisten the gummed side, Press
the veneer joint together and
gElue a few short tape pieces
acroas tha joint. Glue

another long piece over the
full length of the joint,

Some veneers are so badly
warped that thev are difficult
to handle and to cut. They

are straightened by being
pressed batwoen two {Iut‘
heated boards or in a presas
after they have been moistened
on both Iid!ll and left for
some houra to dry.

PREFPARATION OF SURFACES TO BE
VENEERED.

Fig Ba1B] HOW TO JOIN VENEER FOR A
The type and condition of the CHESSBOARD
gurface preparation is mest
important for succesaful
venesering., In most furniture
factories laminated boards and
chipboard are extensively used
for veneering because of ita

non=shrinking character, Of =
theae built-up boards lamin- q%§
board is the most suitable Ekh
because the narrow core strips o
have little or no tendency to ﬁf-
warp and shrink, The surface Aﬁﬁ

to be veneered therefore, - i

romains perfectly flat Fig. 8ic) WOwW 10 JOIN VENMEER OF A
which ia a basic reoquirement RS JoiNT

in all veneering Jjobs. A

trying plane is the tool for

this work and if the surface

is planed across the grain and
in all directicna_ as wall as
along the grain he surface
will be fairly true, A true
surface is the aim at this :tagu‘
and not & smooth finish, In some
cases the toothing plane will

be used to roughen the surface

to provide a good key for the

glue. Chipboard is sanded in Figmal WHICH ARIZE WHEM THE OUM-TAPE IS
big drum senders to exact thick= ENHER TOO WET OR WO SUFFICENT PRESSURE It
ness and the surface is ready APPUED ON THE GUM-TAPE

for veneering. When using PROTEIN
GLUES (animal glue} for veneering
the processa of veneering will be
different from processes with a
aynt hat.i c glue.
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HAND OR HAMMER VENEERING Fig.B85 B6

In the process of vencering edges
the veneer is pressed inte close
contact with the surface to be
veneared by the action of the
Veneer hnmmer. which is not a
hammer in the familiar sense but
A squeezing tool, Careful pre-
paration is necessary for good
veneering. The surface to be
veneered is <oated evenly and
quickly with hot glue using

a large brush. The veneer is
placed in pesition and smoothed Fig.BS VENEERNG WITH AN ELECTRiC
down on the saurface. . VENEER HAMMER
Starting from the centre
tovards either end along
the grain 'and sgqueeze out
gll the surplus glue,
Blisters may occur in the
veneer sscasionally, they
have to be cut with a sharp

knife aleng the grain, ¥
ingserting a little glue and m ]
rubbing down again with the _,##**'-J-
hammer., It may be necessary e
te cover the place with a _,,igfxf}Fszg
‘piwce of paper and elamp a ‘?,'F_'_;r"' :’,./ P

hot block of wood or a sheet
of winc over it,

- Z
r - L, -~
VENEERING WITH SPINDLE, STEAM B
AND ELECTRIC PRESS. Fig.07 88 : 4"1”%:’/ =
39. 90 i Fig.B5, HAND OR HAMMER VENEERNG

g

A SPINDLE press is a useful
pressure device for small
veneering jobs. When using
proiein glues a hot zinc sheet
is placed between esach board
te be veneered to heat up
and melt the glue which haa
becoms slightly stiff while
operating, The pressure :
to the venserad surface
is applied by a hand
wheel tightening the
screws, squeezing the
boards between a base

or bed table and the
upper pressure plate,
Cold weneering is ancther

Eig 87, VENEERG WITH A HAND SPROLE
PRESS



mathod but it needs more
time and the venecred
board must be carefully
re=dried after the seft-
ing of the glue. There
are many types of NOT
PLATE presgsos mainly
nassive machines. They
congist of & heavy
structural hend supporied
by four or more columns
and & press table. When
the press is opeén there
are spaces between the
plates known as
DAYLIGHT'S, Pressure is
applied by raising
hydraulically the presa
toble which in turn lifta
the hot-plates. Heat is
supplied te the plates by
steam or hot water. Most
of the presses reach a
temperature of 110°C,
Fressure is produceod by
rotary or piston pumps
operated on hydraulic oil.
The applicatisn of glue by
hand has to be carried out
quickly and utmost care has
to be taken that the glue
im spread even all over
the surface. Every spot
whieh is not covered with
rlue will result im blisters
which are every difficult
to repaira.

Presgsure which can be pro-
duced on different veneser
presses iffer from 2 to
25 kg/em—. Only specially
built high pressure
preises can produce a
pressurs gf up to

300 kgfen™, (300 kilogram
per square contimeter).

In almost all board pro-
ducing factories the
application of gluec ia
garried out with a glue
spreading machine. In
gmall workshops the bruash
or & teethed-glue spatula
are atill common.
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Fig B8 & Two TaBLE HAND FRESS

Fip i, SCHEME OF
AN L HYD-
RALLICALLY
OPERATED
WFLLT| DAY~
GHT PRESS

L
L T
1
e
L7 s o
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GLUES

In the beginning of the 20th century Synthetic materials made
their appearance. During the 1830%'s several such glues were
brought en the market and wvariations are still being discevered
even today. Glues can be classified on the basis of many cri-
teria. The two main Eroups Aare;

1. NATURAL GLUES
2. SYNTHETIC GLUES

The former group is further divided inte two sub-groups.
a. VYegetable glues

b. Protein glues

The latter can alse be divided into three sub-groups:

#. Thermosetting glues (Duro-plast).

b. Thermoplastic gluea (Thermo-plast).,

c: Elastomer glues,

NaATURAL GLUES

This class of glue has become less important durimg the last
20 or 30 years. One can say that certain natural glues are

5till important as such as in combination with plastic
clues.

VEGETABLE GLUES

This group comprises of VEGETABLE PROTEINS and water scluble
flues containing lignin. They are used for easy-gluing cperationsa
af modest requirements: Haw materials for STARCH GLUE are:

Patntuea. Nhtatl rice K maize etc, Tapiocca llarch‘ which is
obhtained from cassava grown in Java.

PFROTEIN GLUES

Frotein zlues are usually made from ANIMAL RESIDUES

(liidea  1leather bones fish residues). The protein contained in
thesse residues decomposes into GLUE-TINE on applying hest. It is
eagily dissolved in het water. Olutine glue is sujitable [or
indoor use; main field of application is furniture., This glue is
elastic  chemically imactive,k it sets very quickly and is eesy
to apply. ¥

CASEIN GLUES

Casein is a MILK PFROTEIN which is made from milk by means of
enzymes or acids. The latter l:im:ll acid Cal-in‘ is the actual
ravw material for glues. Casein ix dissolved in alkaline water.
The' pot life of thias glue is very short but it can be lengthened
by means of ~hemicals (phosphates  fluoricles etc). Caseln can
be stored for many years in air tight packages. The casein

Elue is simply to be mixed with cold water.
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ALBUMINE GLUE

Albumine is a constituent of BLOUD. Alubmine-based glue has
formaly been used widely'in the plywood industry. Today,
albumine only can be found in certain combination with phenol
{Fenalb glues), Certain oily plant seeds yield an extract
residue containing proteins which can be used for glue. The
best known of these seeds are SOTABEAN, Soyabean glue is much
used in Japan and in the U.5.A. All protein glues can be
combined with varving mixtures of rntinsl alas with certain
plastie glues like (phecarbamine).

PLASTIC GLVE

Thi® is the most important group of glues dus to its advantage
ofi-

1. Good resistance to water even belling,
2. Good reaiatance to .chemicals and micro=organisms,
%. The setting process can be made very rapid.

Plastic glues have opened up many new peasibilities of app-
lication and are still inm a state of rapid development. Plastic
glues can be divided into two groups:=

1. Phenol-formaldehyde resin  phenolic resins  rescoreinocl resin.
£, Carbamide resin  amine resins melamine resin.

FHENOL GLUE

FPhenol im a reddish substance mixed with carbolie acid, It is
manulfactured from COAL TAR and BENZENE by mgana of distillation.
It is easily dissolved in hot water of + 65°C = 150°F, Phenol
reacts pasily with formaldehyde, The main use of phenol is hot
gluing. The powder is dissclved in water so that the content of
dry substance is 40-50 per cent. The gluec seta by means of a
lhardensr under pressure and heat. Phenol is resistant 1o wWater
{even boiling) and is more hent resistant than wood.

RESORELNOL GLUE

This glue is a close relative of phenol. It ig alse made [rom
BEMZENE which ig sulphurated with sulphuric acid. Resoreinol

reacts very well with foarmaldehyde. This glue can be used in

such exacting jobs ss acroplane construction beoat buildings,
glued girders etc.

CARBAMIDE GLUE

This glue belongs to the amine compounds, It is made by & relat-
ivoly simple process from CARSON DIUXIDE and AMMUNIA and there-
fore, K can be produced at & low price. Cuirbamide reacts with for-
maldehyde it is a white erystalline substsne snd soluble in water.
It sets under heat or scid hardeners. Carbamide can be used in cold
ar hot gluing. The properties of carbamide glue con be considerably
improved by adding welamine but this increases the price. Carbamide
glue iz widely used for instance in 811 kinds of board manufacture,
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MELAMINE GLUE

Melamineg ia alse an samino glue and belongs to the amino compounds.
It is manufactured from LIMESTONE, CARBON and NITROGEN in n

many staged process resulting is a high priced product,

Melamine is also a colourless crystalline powder. The glue is
strong, elastic and water regigtant most suitable for high
frequency gluing. Its advantage is the possibility of drying

the surface after spreading glue.

MOWILITH GLUE

To provide carpenters spd the wood working industry in Pakistan
with a durable ready for use glue the HOECHEST.PAKISTAN
LIMITED, KARAC returned ts the use of & plastic glue, That is
distinguished by its exceptienal adhesive powers on practically
evéry kind of surfoce. The registered tradensme is MOWILITH
and POLYVINYL ACETATE (PV¥A) is its basic raw material, It is
manufactured from acetylene and acetic acid. The pelymerization
process is wncomplicnted. 5o it can be produced at a reascnably
low price. No mesd of hardnener essy to spread easy to clean
rapid setting' low presasures necded very ulnltlt and it can be
made thinner by adding only waters. the glue is suitable for
assembly gluimg of furniture, The dry strength is very good.
llet gluing is nlso pessible but in this cuse cooling must be
done under pressure.

MOWILITH IN PRACTICE

General: In wood working industries for use in carpentry, this
glue hes been used since 1945, Tt glues wood based surfaces
‘of all kinds_  like plywood, chipboord fiber board, plastic
gheets and paper. Mowilith canm be used at temperature above
10°¢, Mowilith DLE can be used at 10°C, At higher temperatyre
the "open assembly time" will be shorter becsuse the water
evaporation is higher. The different types of Mowilith can be
mixed with oach othor with the reault of flexible "open
gssembly times',

STOHAGE Fig.91

Mowilith c¢an be casily stored. It

remains durable for a very leng

time 1if measures are taken to

prevent the evaperation of wnter.

Therefore plastic or paraffin wax

containers are siitsable., Mowilith

remains fluid even.at low temperatures

also high temperatures do not effect

the glue if it is protected carefully

and is not expesed to the open air. :

Fig 81 FLASHC OR PARAFFIN

Wi CONIANER WTH &
HERUETIC SEAL
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#W TO APPLY GLUE Fig.92,93,94,95

Howilith may be applied with all
the ususl tocls, brush spatula
glug spreaders or other instruments.
If the glue dries trongparent the
torperature is rights I it dries
chalky white then the temperature
of wood, K glus or workahop iz too
low, Pressure is required to

hrinz picces ta be plued intoe the
closest possible contact and to
kkecp them in this position until
the completion of the setting
procoss.

CLEANTNG OF EQUIPMENT Fig.96 97

Bru-hE!. ma;hinery‘ glue pots ete
may be g,n.sj,ly eloaned with water

50 long as the glue is still wet,
All equipment should therefore be
waghed immedintely after completion
of work. Glue pots that have become
enerustod graduslly soften in water
and glus may be removed. Cloths

are first Soalted in water for

2-5 days by which time the dried
Elue should have aoftéened and

the cloths can be washed.

FIELDS OF AFFLICATIUN

1) Block gluing.
2) Edge jointing
%) Gluing of tenon and dowelB.

) Enot holes filling with woodon
plugs.

5} Plywood gluing.
B} Gluing of cores.
7) Veneering.

B} Veneer jointing.

In these and mony more fields of
application setting time at 20°9C
(23°r] is about 1-1% heours, While
Eluing tenons or dowela their
fitting should be exact and the
glue should be applied on both sides
of the mortise and tenom, After
prossing, it im advisable to leave
the parts stand for some hours
before handling them further.

Fig. 82 APPLYING GLUE WITH & BRUSH

Fig. 03, (ROM QR PLRSTC GLUE-SRRTULA

i

Flg B4, puBBER SETULA
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SPATULA WORK

A filler for cracka etc. may be prepared from Mowilith as follows:
100 parts by weight Mowilith

250-300 parts by weight water.

100 parts by weight wood flour

300 parts by weight chalk.

FRESSING TIMES FOR VENEERING AND FPLYWOOD GLUIKG

The preassing time depends on the temperature and the thickness of
the plien or veneers to be glued:

{mm 176°F Bo%c = 3 minutes approx
1mm 149°F 650C = 5 " "
1mm 1229F s50°¢ = g m n
Zmm 176°F 80°%¢ - & n n
Zmm 149°%F 65°c = 1w "
2mm 122°F 50°¢ = 18 m “

Fip 97 CORRECT. JOm! 1S PROPERLY GUUED  INCORAECT. GLUE &5 0 THIN F PENETRATS
TOODEEFS INTE THE FORES
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SELECTION AND DESCRIFTION OF TIMBER
AND ITS USES

CHIR WOOD (Conifer) Fig.98 99 100

Botanical name 1 Pimus longifolia

Local name 1 Chil or Chir
Helght 1 38 1lbs,. per cu,ft.
air dAry.

Daseription

The sapwaod is yellowish white.
The heartwood is yellowish,., The
wood has a characteristic resinous
odour. It is usually straight
grained but sometimea the fibers
are twisted. The texture varies
from fine to coarae. It frequemtly
has large knots.

Seasoning

Chir is an easy wood to season if
properly stacked in pilea suff-
iciently shed protected Irom
direct sun rays hot and moist air
rains and fungi attacks,K6 as it

has a tendeney to split and Warp.

Slrnqgth

This wood is fairly strong aa far
oA wlastielty and shock resistance
is concerned,

Durability

Chir ia not a very durable wood
but if preservetives are added,
durability is incressed. Sapwood
of Chir can ba readily treated;
but heartwood varies in this
respect. Sometimes complete
penetration is cbtained while at
other times penetration is wvery
poor.

Werking gqualitiesa

Chir is mn sazy timber to saw

and work. It is commonly wused

in mll wood vnrk-hnps‘ but it is
more suitable for paint and enamel
than for polish works

==

Fig B8 SEED

SEED Wilw A PRIMARY
ROOT

Fig 94 SEEQS WiH PRBERY
ROOIS AND SHOOIS



Uses

Chir is a popular building
timber and is useful for pail-
way sleepers after proper
treatment. It i= often used
for beams and raftera  for
constructional purposes
packing boxea ordinary fur-
niture shingles and cores

for laminated board.

Sources of Supply

Chir is available in the form
of slegpers and logs from
Punjab N.W.F.P. and

Azad Karhmir.
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(Conifer)
Fig.101, 102 103, 104

Botanical name 1 Cedrus deosdara

Lacal name ¢ Paludar Diar
lievidar
wWeight : About 35 lbs.

per cu.ft,

B .ﬂ F:)
o
Description

Fag 181, SEED SEED WilW A PRIMASY
The wood ias light yellow-brown ROOT
in cplour and contains velatile
0il with a charactieristic cdour,
It is a stesdy wood usually
evengrained. The timber is dur=
able with medium fine texture
but due to large knntﬁi it is
not suitable for wveneer peeling.

SeEasOniINng
Deodar can be easily air-seasoned,.

It may suffer a little in =season- r
ing from surface cracks and some
splitting if dried too nuickly.
1t ia best seasoned under cover F
but on the whole Deocdar gives
very litrle trouble. It can alsc
he kilm-seasoncd without
degrading in quality. The wood
contoine a volatile oil (from

“ to 10% of the weight of the
dry wood) and this effects
moisture content readings by Lthe
prdinary even-drying method.

A moiature comtent resding may
show for exampls 18% water and Fig, 172, SHOQYS WITH FRUARY ROOIS
% Deodar oil.

strength

Deodar is the strongest of the
Pakisgtani conifers. Its weight
is 20% leas than Teak and its
strencth is elss about 2D% less.
Weight by waight therefore it
has about the same strength as
Teak s

Durability

The seasaneéd heartwood of Deodar
is durable but it js by no Fig.103
means unknown Tor Deodar



heartwood to be destroved by
termites and fungi. It gives
excellent results i1f treated
againat these parasites,
Generally preservatien liquids
are absorbed well.

¥Working gualities

Deodar ecan be easily sawn and
worked to a smooth finish. It
i= nnt' however a suitable
woocd for pelish or paint work
as the oil in the wood and the
knots always penetrate through
such finishes. The preaence of
knots mlme makea Deodar
unsuitable for veneer peeling.

Uses

The primary use of Deodar at
present is for rallway sleepers
and econatructional work. It im
sold mainly in sleeper form and
is further converted into
scantlings and boards for house
building furniture shingles
and other purpeses. It if an
excellent pattern wood, being
very sataady when well sessoned.
N
Scurces of Supply

Deodar is available in block
and log form, chiefly from the
N.W,F.F, and Azad Kashmir.

10

Fig. 104, SEEDUING
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AL w3dl (Cond fer] Flg.iﬂj.loﬁ

Botanical mame : Finuas axecalaa

Trade nams 1 Hlde pine

Weadght t 32 lbs, per gu.ft.
air dry.

Description

The heartwood is reddimsh huffl the sapwood is
yollowish white. The wood has a characteristic
resinous odour. It is & stralght grained tim-
ber usually with an excess of knets.

Seasoning

KEnil can also be easily seasoned. IT it is
stacked in well ventilated open piles prefar-
4bly under cover or im shade, it will dry with-
eut any difficulties marming. If mtacked sut
unprotocted in the sum Kail tends s crack and
eplit heavily. If clese-piled in n damp atmos-
phere fungus sttacks result, It ecan be kiln-
dried without diffjeuley,

Surength

It 1 lighter ir weight than Teak and resop=
ably atrong for its weight.

Durability .

It ie nor a durable wood for slespsrs or for
pther outdeur work. It should be troated with
a good praservative liguid which does not
penetrats inte the wand eafdily.

Working gualities

Kail can aleo be easily sawn and worked and ususlly
is a very popular wood in any workahop. It cam be
given o fine smooth surface but it is more auitable
for paint and enamel finishes than for polish work,

Uses

Kail weed is & aieful joinery wood amd wéry sunitable
for the manufacture of drawing bomrdsa due to itas Fig X4 SEEDLING
softness of graina, It is mostly uaed for packing

cases constructionsl work and light furpniture, It

im plsoc a sultable wood for pattern making and for

corea of plyuond.

Sources of Suppiy

Kall is growing around Murree and the Patriasta Hills
of the Funjab, the ¥,W,.F,P. and Apad Rashmir Biver
tronaported timcsre can be sbtnined from the Jehlum Depot.
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W (Conifer)
Fig. :n:',mE. 109,110, 111

Botanical mames : Abies pindow
er Ficea merinds

Trade nomes Fir or Bpruce

-

Local names t Ravi  or Bedar,

Rewar Tos etc.
Weight t . 30-33 lba. per

cu, ft, air dry. [
Deseription

The colour of heartwood am well
a8 aapwood is creamy white to
light buff. It is inclined to be Fig 107 sEE otz PRy
knotiy. Clear timber im good

lengths is rara.

Fepsoning

Fartal is alsc easily air-seasoned
but very prone to fungus attack if
wet and should therefore be

dried quickly after conversion, It
can be stacked in the open but
should prefersbly be protected
with sheds againut the sun and
rain, It can be kiln=seasoned with-
out any difficulty.

Strength
Partal wood iz similar to Chir

wood in Strength mnot s strong as
Deodar but stronger thanm Kail.

Fig. W8, SEED 'WiTH & PRIMARY
ROOT AND SHOO!

Durability

Fartal 4s not a durable wood and

it 1ia very prone to fungus and
white ant attack especinlly if
laid en the gfound, If used for
railway sleepers or in exposed
positions  the wood should always
be treated with a pood preservative
but it should be noted that it is
difficult te obtain a good pene=
tratien of the preservative linuid.

Working qualities

Partal is fairly =oft and Tthere-
fere easy to saw and process.

Fig 109
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Uses

Fartal is suitable fer all types
aof pecking cases, containers and
fruit crates, It does well for
eheap furniture and other pur-
poses where strength combimed
with lightness should be con-
sldered, It ima one of the few
Fakistanl wcocods suitable for air=-
craft work. If treated with good
preservatives it is suitable for
railway slespers and shingles. It
can be peeled on a veneer lathe
but the often knetty wood makes
peeling difficult. It is also
suitable for paper pulp but not
very suitable for matches,

Sources of Supply
Fir and Spruce are available in

the form of aleepers irom
N.W.F.P, and Azad Kashmir.

Fig. 1. SEEDLING

Fig. 0iG: SHLOTES wilH FRkaliy ROOTS
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BABUL WOOR Fig.112 113 11§ 115

Acacia mrabica
: Kiker BHabur ete.
About 5254 1ba.
per cu.ft. air dry.

Botanical name
Local name
Weight

Description

The sapwood is usdally yellowiash
white, The heartwgod when freshly

cut is pinkish or old rose  but it
darkens on BXpOSUTE to & dull red

or reddish brown., It is often

mottled with darker atreaka. The

wood has stralght or slightly twisted
graina.

Strength

Babul ias an extremely strong hard
end tough wood. It isa nearly twice
as hard as Teak and it 13 wvery
shock resistant.

Seasoning

Babul ims B wopod whieh dif cere im
tahenl can be air-seasoned with
Tairly good resultz. Preferably 1t
should be converted and stacked Tor
sgasoning duridng or Jjust after the
rains. If sensoning is started in
the dry senson, the wood should be
stacked in sheds closed on all

tides to slow down the drying.
Excésasive craching may otherwiase
result, The wood can be kiln-seasnoncd
without difficulty.
Durability

The sapwoed is not durable. The
heartweod ia durable in mosat
aituations but not to the aame
degree as Teak and Sal. It is
usually used untreated but it ia
advisable to treat 1t if the wood
is to be eubjected to excesaiwve
wood destroying mgents,

Working gualities
An easy wooud to convert and to saw

when green. Babul becomes harder
and tougher when senscned and iw

o

Figni SEED SEED WiH &
FRIMART &00°

Fig 113

FigMI k4, SEEDS WItH FHiMarT ROOIS
AKD SHOOTS
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easy to process with hand and
machine toels, To achieve a
proper finish filling is
regquired before polishing.

Usas

Babul i= a very popular and use-
ful fuel wood and very large
quantities are consumed annually
for this purpose. It 1s very
popular for manufacturing
agricultural implements. It is
useful for certain tool handles
and for tent pegs. The Hailway
uses it in fairly large guantit-
tes for anvil and Lbrake blocks.
1t can be described as one of
the best utility woode whers
hardness and toughness are
regquired.

Sources of Supply

Babul is usually available in
amall logs only but in some
districts bigger logs are
available, It is found through-
out the drier regiona of West
Fakistan,K the beat sources
being Sindh and Funjeb.

Fig 115, SEECLING
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EAQ WOOD Fig.116

Botanical name : Olea cuspidata =

Irade name 3 Dlive

Local namea t Kao

Weight 1 60-70 1lbs. per
cu,ft, air dry.

Dascription

The sapwood of Kao is pinkish

er greylsh white, The heartwood
varies but is ususlly brown with
a gresnish or even pinkish tinge.

Seamoning

Care should be
taken to pro=-
tect from too
rapid drying
if cracks are
to be preven-
ted. This wood
can be kiln
dried but mild
cnndieiﬁn& BEre
necessary.

Strength

Kao wood is hard strong, tough
glastic and 1i's very lhnck
resistant.

Durability
Eao has a good natural durability.

Woarking qualities

Ka¢ is fairly easy to saw and processa, It can be
turned and finished to & beautiful surface and
takes a high class polish,

Uses

This wood is especially suitable for tool han
les  table vwork K walking sticka toys and
carving, Being orpamental it can be used for inlay work.

Sources af Supply Fig./6 SEED SEED WITH A PRIMARY RODI

« SEEDS WITH PRIMARY ROOIS anD

Eao is available in the Salt qunse SHODTS

Kala Chitta and Jehlum Hills.
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MANGO WQOD Fig. 117,118,119

Botanical name ; Manifors indica
" Trade name i Mango
Local mame i Aam

Weight 38<43 1bs, per
cu.,ft, mir dry. @ ﬁ
Deacription
Fig /7. SEED  SEFD Wi & PRMMARY
Mango is m grey and greyish brown o7
wood without any strong

eharactariatic faaturs.
Seasoning

Mengo is an easy to be seasoned. It-
usually dries out guickly with l1ittle
detorioration. It is howsver a wood
whieh is rather prone to fungal stains
and sometimes to decay,  but with
immediate drying these dangsra can be
avolded. It can be kiln=seasoned
without any trouble.

Strength
Mango is elightly lighter than Teak.

Shoek resistanceé and wear are squal
or mlightly better than Teak,

Durability

Mango 15 not a very durable wood
in exposed positions.

Working qualities

Mange preasnts ne difficulties in so ‘ﬁ
far as sawing and working are concermed.
It can be egeasily finished to a clean
surfece and with proper Tilling it

takes m good polish. Mango is also
suitable for veneer peeling and slicing,

Usna

Mango is chiefly vsed for furniture
planking floor and ceiling boards
boat building agricultursl implements
parts of carts, tonga-hocd frames and
plywood manufacturing. It is also Fighls SEED WiTH A&
used for shoe's hesls. FRBLARY ROG!

Sources of Suppl
R 118 SEEDUNG

Mange i8 avallable from Simdh  Funjiab.



MULBEREY WOOD Fig.120

Botanical name § Morus alba

Trada nama 1 Mulbearry

Local name 3 Tut

Weight t+ 3B-42 lba. per
cu.ft. mir dry.

Deascription

The sapwood of Mulberry is white
and contrasts sharply from the
heartwood which is & brlsht ytilown
ish brown when [reshly cut. The col-
our of the heartwood guickly tones
down to » duller brown on exposure.
The wood im atraight grained and of
rather epen, médium-coarse texturc.

Sepsoning

Mulberry is not a difficult wood
to seascon. but it has a tendency
to warp. The baast resulta can be
abtained by storing the guartered
log for some monthe before final
conversions Mulberry can not be
kiln-sepsoned without difficulty, Flg120 LEAVES AMD FRUST OF MULBERRY TREE

Strepgth

Mulberry has approximately the same wWweight as Teak. A8 regards shock
resistance snd hardness it is considerably atronger then Teak.

Durability
Mulberry is & fairly durable wood and is not prens te fungus attacks,
Working qualities
_Mulharry is& AN eany wood to saw and proceéas te a clean Tinish hy hand
or by machine, It can be turned to & smooth surface. It is an excell-
ent wood for steam-bending. It can take a right angle bend without any
signs of cracking. It is slso suitable for veneerr slicing.
Vags
The primary use for Mulberry is for sports goods cerriage building
and for upholsteéred furniture. 1t is alaoc useful in plywood
manulacture,

Sturces of Supply

The main sourse of supply of Mulberry ims from the irrigated
plantations and near the rivers im the Punjab.
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SHISHAM WOOD Fig.121, 122 123 124

Botanical name : Dalbergis simsco
Trade nams ! Shisham Sissoo
Local name : Tahli Satisal
Wedght 1 About 50-55 lbs.
per cu.ft.
air dry.

Description Fig 121560 —
The Shisham heartwood is usually
ef a golden-brown to dark brown
colour., The sapwood is greyish
and yvellowish, It is as
extremely handsome wood K often
with rich grain figuring and if
well sensoned it ie &8 dursable
wood of the Tirst quality.

Seasoning

Shisham can be air=seamoned and
kiln-seasoned without difficulty.
Green convearsion and careful
stocking in open pilea prefer-
ab'y under cover will give good ﬁ'“mﬁ W, Py
results in sir-seascning  as it Lk o
dgries out wvery readily. During

very hot snd dry vweasther proa-
tection againsat too rnpi& dry=

ins is advisable as to avoid

end cracking. EKiln-drying pro-
duces equally quick and satis- q
factory results and with the

drying conditions under complete
control it is possible to kiln-
seasoned the wood with practically
no deteriocration, Heart centres

are. however_ a frequeont caume

of trouble, "f‘hay eften contain

a white ecalecarous depomit and

it is ﬂ&?ilahl. ito box the henrt
centres separately when convers=
ting thim waed, '

Btrength Fig 123 EsELL

5hisham im a fTairly strong
timber with average elasticity.

Durability
The heartwood of this timber is

above average in natursal durability
and  under cover,K will last for
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a vary long time. The sapwood,
howaver is wvery perishable

and is quickly attacked by
fungi. If sapwood is to be usad
it should be treated with
preservative liquid.

Working qualities

Although Shisham is hard it
is not diffieult to saw and
work to a beautifully smooth
finish. In some exceptional
cases  however exceasive
inter=locking fibers make
aurfacing to a amooth finish .
difficult. Shisham can be used
for venser slicing.

Uses

Shisham ranks among Pakistan'a
finest furniture¢ woods. It is
alse very good for constructional
works and is frequently employed
for house building and fleor=
ings. In rural areas it is
commonly used for farm implements.
It i3 also used for gun butts
carriage wheela‘ wapgon parts

and other similar purposes,

The railway uses it for floer
boards.

Sources of Supply

Shisham is cobtainable chiefly Fig. 12 & SEEDLMG
from the Punjab with limited
aupplies from Sindh and
N.W.F.P. Shishem logs and
squares vary in different
localities., Plantation supplies
are usually straight and of
good length, Hiverside of
roadside trees are usually
shorter and stouter. The best
timber can be had from
Chahanga Manga and Lahore
District.
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WALNUT WOOD Fig.125 126 127

Botanical name : Juglans
regia

Trade name t Walnut

Local name t Akhrot

Waight i About 36 lba.
per cu.ft.
olr dry.

Da:crlptiun

Walnut varies considerably in
colour. Some are dull grey,
while other woods may be dark
brown with even darker
markings.

Seasoning

Walnut wogd seasonas slowly and
shrinks considerably while
drying out therefore wvery
eareful seadoning is required.

Strength

Walnut is relatively strong
wood for its weight. It is
about B0% the weight of Teak
and its =hock resistance is
about squal te Teak.

Durability

Walnut is not a very durable
wood and it does mot offer
much resistance to white ant
and fungus attack.

Working qualities

Walnut is very easy to process
with hand maghine tools,.
Folished it gives a fine
finish very suitable for
carving, for which it is used
extensively in Kashmir. It 4is
a-well known veneer and
plywood timber.

Unes
Walnut 48 very suitable for

high class furniture production,
tool handlea production of

Fig.126. SEED WNH PRIMARY
ROOTS AMD SHOON



rifle butts and high class sliced
veneers. It can be carved very
eapily. (Kashmiri carvings on
scfa sets mirror frames etc),

Sources of Supply

The main aupplies of Walnut in
Pakistan are from Azad Kashmir.

from the hill divisions of the f\‘;
Funjab  N,w,F,F. and Halunhlal‘.an-|._\;

=

Fugld T SEEDLMNG
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SAL WQOD Fig.128 129 130

Botanicel name | Shorea robusta
Trade name ¢ Bal
Local name 1 Sal
Weight t About 55 lbs. per
cu.ft, air dry.
Description Fig 1280 SEED) SEE} WIIH & PRMART
RGO

Sal is a reddish brown wood of
medium texture with interlechking
fibers,

Strength

S5al is a wvery hard strong and

tough wood. In hardness and shock
resistance it is about 504 higher
than Teak and about 20-30% higher
in oither strengih charascteristics.

Seasoning

S5pl mseasons very slowly and is
prone to develop surface cracks and
checks therefore careful senson-
ing is reguired.

Durability

g
i

Heartwood of sal is very durable
but sapwood is perishable and
should not be used untreated, Sap-
wood treats readily but heartwood
ias not penetrated sasily by &
preservative liguid.

Working qualities

Dried Sal is not an easy wood to L
saw and proceas. It is very herd 1
which makes it difficult for L
PYSOENEINES FigtH. SED WIH PRIMAEY

ROOTS AWD SHOOT
Usnen

Sal is very goeod censtructional o L
wood and is well suilted for rn_‘.l!n}r
sleepers beams wagons and tool

handles. %

Sources of Supply |

Dacea and Mymensingh (Bungla Desh)
! Fig 130, SEEDLING
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SIMUL WOOR Fig.131,6132 133

Botanical name Bombax malabaricum

3
Trade nama 1t Simul
Local name ¢ Simul
Wedight i 23 lba, per cu.ft. air dry. <

Fig. 13L SEED
Description

Simul is a very soft creamy=-white or pale pink tim- ‘
ber wvery light in weight and with large open pores,

Seasoning Fig.31. SEEDS wiH

Riln-seasoning is the surcat and best method b

of drying Simul without deterioration,

Strength

Simul is wvery soft. It can not stand wear as

furniture industries demand.
'*"-:.-"“-:\\\\

Durability

e
Simul is a highly perishable woecd.
It is attocked within a few days
of conversion by insects and fung
and is especially prone te blue
sStaindng, If S5imul is treated
however and does not get wet
it can last for many years,
Working gualities
Simul is one of the casiest Pak-
istani woods te saw and work.
It planes to o good surface but
the large open pores of the wood
prevent it from being used Tor
polished work. With eareful fil1i-
ing it can hoewever be used to
advantage for paint work, It is
very suitable Tor light plywood
containers where strength is not
of great importance,

Usea=

Simul is one of the most universally
used timbera for match box manufactur=-
ing. It is also used for packing cases Fig. M. SEEDLING
suitable for veneer pesling.

Sourcas nf Supply

Chittagong K Chittagong Hill Tracts
and Sylhet,
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TEAK WOOD Fig.134 135 136 137

Botanical nams ; Tectona grandi
Trade nams i Taak

Local name Gagoon or
Sagonn
Weight + about 3B-43 lbs,

par eu,ft, air dry.
Description

Twak im one of ths mest out-
standing timbers in the world
becauses of its many invaluable
prnpnrt.i.-ul much aa durability,
strength wmoderate wedght
working quality genarnl
appearance ste. Usually, tha
colour of Teak im golden
brown whieh darkens on
exposurs,. It is somatimes
figured with dark markings.
Timbers from Burma are some=
what straight-grained. Other
svailable Tenks have lrregular
grains which increass tho .
beauty of the wood.

Seasoning

It tokes mach care to kilo-
season Teak. Sometimes the
colour changes while seascning
but a very gecd characteriastic
is that the celour changes
uniformly

Strength

'éas -3 4 hard atrong wood
and rasistant to damage rrom
impact leading.

Durability

Teak is & very durable wood
but the timber iws liable to
attack by the bee=hole borer
whith can be prevented by
treatment with wood
preservative liguid.

Working qualities

Momt pieces of Tealk are casy
to work with hawever the

_@%

Figlk, SE8D SEED WM & FEmsay
RO

T

Fig.13%. SEEDD WiH FREMART FOOIS
AND SHOO

Fig 1% SEEDLNG



dulling effect of Teak on the
tools is quite considerable,
A good finish can be obtained
therefore only if the tools
are sharp. While planing or
cutting the end grain care
shoeuld be taken teo aveid
splitting as the wood is
prittle. 1t can be varnished
or polished effectively,

Uses

Teak has & large variety of
uses dug to its stability and
‘durability. It is used as the
most suitable timber in ship
building and is widely used

in construction work and in
furniture making. Teak is very
suitable for high classa
VEneers.

Sources of Supply

The best quality of Teak is
ebtained from Burma. Other
sources are Chittagong in
Bungle Desh some parts of
Indisa  Indonesia and Africa.

=17

Fig 137 SEEDLNG
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1ARDWARE
NAILS

Although wood very freguently ia
joined tngether with ‘glue 4t can
tlsc be joined with nails screws
rnd bolta, Different kinds of
hardware as hinges leocks ©bolts,
cntchoa‘ casters draver pulla

and knobs are used in cabinet
making, Nails are usad in house
framing roofing interior trin'
box making_ upholstery and for
many other purposesn, They are
therefore made in many shapes

and of different matarials auch

as steel wire diron, brass copper
etc. Some of the most common nails
uaed in the woodworking industry
are wire naill. box nails casing o -
nails  finiahing nsails and tacks.

COMMON WIRE KMAILS Fig. 138 139

Common Wire nails are made with
a l.sul"gel| flat head imn lengthsa
from 12 pm (¥ inch), to 152 mm
(6 inehes). They are made by A A s s
machines i1m largs gquantities from
reund wire and sharpened to a

point at one end, Tha haad is Fig 138, {a] FINSHNG WalL (B CASMG
roughened to reduce the b [0 o0 won (01 COM=
poasibility of the hammer WIOH WRE. NAL

slipping off when striking. The
upper part of the nail is
limilnrly treatead to assist srlp.
These nails are mainly used
whare the large heads are not an
ohjsction, such em in the _—
manufacture or packing boxes

cratss and ganaral purposas in
joinery,.

BOX NalLs

Box nails are made like common l
wires pails but are thinner than J A
wire nails of the same length. ]
Box nails have also a flat=head.

Fig 138 NALS MASPS AMD CLINCHERS FOR AIR
CASING NAlILS DNVEN MAL STARLE

Cosing nails have the same wire
gauge as box nails, They are
used Tor interior trim and can
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be set below the surface of the

wood  because they have a small [ 1’

head. A B c
Figle0iam] FRISHNG NALS

BRADS OH FINISHING NAILS Fig.iko {ohTacK Man

Brads or finishing nails are
small nails used mainly for fin-
ishing process. They vary in
length from 12 mm (% inch). to
30 mm (1% ineh), snd are used to
nail thin stock tu;cthlr like
fine picture frames or to fix
Elaps in deors and windows.

TACKS

Tacks are alao made of iron. They
have a sharp point and a large
head. They ars used primarily in
uphelstery work and are made in
lengths from 10 mm (0.39 inch).
ta 25 mm (1 inch).

BRASS, COFPER AND GALYANIZED
IRON NAILS

Hrn.ll copper and galvanized iron
na.f.ll. are used on work which is Fig il CLEBMCHMG MALS
exposed te ths woather and  there-

fore  likely to be damaged by

rust, They are also used for

decoration purposes.

RULES FOR DRIVING NAILS
Fig. 142 143 144 j
\‘- Iﬂ

a) Glue greass  or dirt on th: I%ﬁ
¢ L h 111
ace of a hammer w cause ______*/;,

it to glance off when :trik-
ing a nail. Clean it with
a plece of fine sandpaper,

--—..,_‘____

_.--—'—"

Fh.‘ll. COVERMG & MAL HEAD Fig.Jel- TOEMALING

b} When driving thim nails inm
hardwood, it is recommsnded
first to bore heless for them.

¢) Always clinch a nail with the

grain_  becausa itm point can E ’i‘_""f’ \ fi=
then be driven in between the 1":"\\—‘( r&jf’\%‘;\w T
wood fibers, This can not be AT o W
done if the mail is benmt e i W
across the grain. Fig.1k1 Tigith OAVNG NALS Al AN ANGLE 1O

MCREASE MOLOMG FOWER

d) If ths point of a nail comes
outside the surface, K drive it



ack with a nail set ungtil
its head projects enocugh

abeve the wood to be pulled
cut with a hammer or pincer,
e] A mail has & tendenecy to

Tfollow the grain of the wooad,

Blunting its point with a !

hammer helps to drive it in i

8 straight line.Fig. 145 n b
L;\

f) Place a bleck under the head
©f a claw hammer or pincer
to protect the surfaece of
the woed when pulling & nail.
Fig. 146

Flg. Wt BuLLilE &
| MAL WITH &
CLAW WA MMER

ALR DRIVE NAIL STAPLE Fig. 147 Fig5 BLUNTING AMD SETTING OF & MAL

A stople gun ia a new invention
and ix cperated by air pressure.
It works like a gun and it can &
be used for various sorts of

nails withaut resetting of the

gun being mecessary. Adr=driven
staples apecd-up-construstion

and have more holding power,

SCREWS Fig. 148 149 150

Screws are superior to nailn'
because they hold better lock
better and can be remcve

easily without damage to the
woods Like nails_ screws are
made in many different shapes
and sizes and of different
materiala such as bra--r sott
stewl and iron. S5c¢rews are also
bress or nickel plated, or
galvanized iron. The most common
acrews are: flathead roundhead
oval-countersunk head phillips
head, lag screws or wrench belt Figlas. SCREWS INmm  Fighd SCREWS (N INCHES
drive or nail screws screw ANU GAUGES
eyes  screw hooks and cup hooks,

Sereva are made in lengths from o T
& mm (% ineh). to 120 mm o &uw Ejiiaﬁ&

54 |us(5
(5 inch}. end in serew gaugeas appr nmm |
from 0 te 30, THE HIGHER THE D o Fist|
NUMBER, THE THICKER THE Screw. (Mol 1331414155
- I

For example No., 5 is about 3 mn 4
(1/8 inch) thiek and No, 12 is |40 & | alule
almast 6,5 mm (% inch) thiek. qpujwmml J
Screws are packed in carboard

boxes which hold one GROSS, thi 0™ CRE SMOWMG SZE OF WOLES N mm 10 8 BoREG 10
Bcrews ench or 100 Nos each,

Lee]




The length and screw gauge are
marked on the box as for instance
1% by 9. The different parts of

a screv arei! head wshank and
thread., Fig.151

FLATHEAD Fig.152 mcrews are

moat commonly used, Flathead
steel screws are mainly used for
internal strueture, In places
where screws might rust,  brass READ
brass-plated nickel plated ar Fig 1. NAME OF GOREW PARTS
galvanized-iron screws are used,.

I TN W
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EHEME FHRER DS

OVALHEAD acrews are uszed where
the screw head remains visible
for decerative purpoaes. They
are also used for metal fittings.

ROUNDHEAD sereva are not ceunter=

sunk headed acrews and therefore

the head remains always on the

surface, They are used for metal

or wood fittings.

FPHILL1FS HEAD Fig.153 screws § v X

have a flat oeval or roundhead Fig 15214} FLAT HEAD SEREW
with two slots at right anglea (B IROUND MERD SCREW
te each other but mot extending (€10¥AL MEAD SCHEW
to, the edge of the screw head,,

They can be driven only with a

special serew-driver but faster

and gosier than ordinary screws

and with lesa possibility ef

the screw=driver slipping off

the screws slot.

HAIL screws have a wvery steep
thread and can, therefnre‘ be
driven with a hammer instead of +
a screw=driver. They are commonly
used for flooring roofing and Fig®e NAIL SCREW
framing of rough work. Fig.154% Figis) PHUPS HEAD SOREW
AND SCREW [DRIVER
SCREW EYES, SCHEW HUOOKS, SGUARE
SCREW, JICCKRS aND CUP MOCKS are
made in many sizes. They arc

made from atasll brass or of
galvanized iron and are used
for apecial purpeses, auch as
for hanging pictures, curtains
H B B

kitchen weep=ils  keys etc,
Fig.15%

Fighs5 (A1EVE SOREW (8| CUP HOOW [C ) SCREW HOOK
TEISOUARE SCREW



LARGE SCREWS OR WRENCH BOLTS Fig.156
are used for henvy joinery work and
whére greater holding power i=s
neaeded. A wrench is used to drive
these into a pilet hele that has
been drilled into the wood.

RULES FOR DRIVING SCREWS F15.157'153

When two boards are to be fastened

together with screws_ & hole of Fig 1% WREMCH BOUT
the same diameter as the shank of
tha screw must ba bored through
ona and a smaller hole_ egual to
the root diameter of the screw.

In hardwoods the smell hole or
FILOT hole must be beored as deep
ez the screw enters; in softwood
it may be bered to half this depth,
Tha large shaonk hole must be big
enough to permit the screw to be
pushed through with the fingers.
The scraw head must be countersunk
when. flat=head or cvalhead screws
area used, Scap_ Egrease or wal
rubbed on the threads of BCTEW
reduces friction and makes it much
easier to drive, It also reducea
the danger of "twisting off" the
screw, Too tight going screws do
often break at the point where the
thread begins. Such broken parta
are very difficult to remove.

AS brass scréews ara sdfter than
stoel screws  they twist off more
easily. It is most important teo
use a screw-driver that fits the-
the slot im the screw and whose
sides are flat. A screw-driver
that is teo thin or las rounded
edgas constantly slips out of the
slot and damages lt! so that the
screaw becomes difficult to drive
and ruins its appearances

CARRIAGE BOLTS Fig.159

They have a large rounded head

“with & square part just below

tha head. They are specially uase-

ful for wood because when they

ara driven intoe the holss the

gquare part will dig into the* P F RO T
wood and prevent the bolt from

turnicg. Carriage bolts hawve

sguare hexagon or wing nuts.



HINGES

Hinges are mechanical devices used
in furniture making and carpentry.
They are tharsfara‘ made in many
different shapes designs and of
different materials such as irom
galvanized iron, brass brass plated
and nickel plated,

BUTT HINGE Fig.160

The butt hinge is the type most
freguently used. It is made in
different lengths and widths and
has either a riveted pin (fast-joint)
or a removable pin {loose-pin). A
butt hinge always has twe rectan-
gular leaves joined together with

a pin, The width of butt hinges are
measured across both leaves in the
open position., Butt hinges are used
on doors  boxes folding toblea
etc.

LOCGSE PIN BUTT OR LIFT OFF BUTT
HINGE Fig.161

These hinges are used where it is P10 LODSE PN BUTT e

necessary to remove the door
oecesionally, The doer can be
removed by simply taking out the
pins,. The flaps with the pin of
1lift off butt hinges are recesaed
(fixed) inte the body or carcass
and the flapa with the hole are
recessed into the door stiles.
Hinges are always fitted on the
door firat before attaching the door
to the door frame,

CRANKED OR QFF SET HINGES Fig.162
&,0,C. DL

A
B
These hinges are specially designed

for overlapping doors and have

different cranks {(off seta),. The w
nost commen ones ares =
Ab,C and D cranks. The set off -

diatance of a D erank hinge is

5,7,5 and 10 mm and they have an

-nglq of 90 degrees, They are used o

for different overlappings. When
using cranked hinges care has to
ba taken for left and right side
hinges.

et
Fig & A SIRAGHT HNGE [8,C)CRANK LEFT
COOR (D) CRANM
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CONTINUOUS OR PIANO HINGE Fig.163

The construction of a piane hinge
im similar to a butt hinge but up=
to 3500 mm length (11 ft, @ inch),
They are cut to dosired longths
and ussd for different purposes
like piano lids cebinet doors etc.

PARLIAMENT HINGES Fig.164 A,B,C

Thefe hinges ars used where it la
necessary to open the door at 180%°
or wheré projecting sides of
articles interfere or for folding
mirrora. They are designed in difr-
erant shapea and of different
Ffinishes,

INVISIBLE OR VIGI HINGE AND
INVISIBLE SO055 HINGE Fig.165

The viei hinges ars generally used
an amall cabinet doors, They are
mounted or mortised inte the stile
of the door and the side of the
cabinet. Soss hinges are named
after the inventor (US Patent) and
are also used principally on
cabinet doors. Thay Are quitt Eany
to apply but sre not very strong
because they sre cast.

FIVOT OR PIN HINGE Fig.166 167

The pivot or pin hinge consiats of
two flntv Rarrow rectangular ple-
ces of iron. One of them haa a pin
whiech fits into a hole in the
other. The part having the pin is
sarevad inte the snds of the door,
and the other part into the frome.
Pin or pivot hinges are of diff=-
orent designs dnvisible cranked,
or with a vis{ble knuckle.

FOLDING TABLE HINGE Fig.168

These are narrow brass or iron
hinges riveted together. They are
set into the edges of the two lea-
ves of the folding table tops mand
the [laps are screwed undern, °°
the table top. This special desiga
permits a gepleas and Flush moun-
ting. They are easily and
ecgonomically to be (ixed.

-] ] &
] Q -]

FgIE1 COMTNUDUS OR PIAND HIMGE

Fig igala) MUT HHGE [B) CYUMDRICAL HINGE
|Ch AGORN HNGE
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SURFACE HINGES Fig.169

They are availablé in a varisty of
sizes and patterns. They are used
for decorative purposea fastened
on the surface and entirely visible.

DRILL-IN-HINGES Fig.170,4,B

This hinge has gained such wide
popularity because it is =asy to
meunt, Both parts JC this design
have a fine thrsad on bath pine
and the end of the pin is slightly
taperss for easy fitting into the
ready drilled holes. In principle
a drill-in steel hinge requires
enly two besic steps:

Firstly te place the drilling jig
in preoper position and pre-drill
the hole nqnnud1y| driving in the
hinge and screwing it into place ' Fig. 170 1A} DRLL-M- HINGE
with the screwing ersnk. The hole= 1B} BORNG JIG FOR
can be drilled into the frame DRIL L=~ HMGES
door or windeow at the aame time

without moving the drilling jig.

Z D HINGES Fig.171,4,B,C,D

The 2 D hinge is the first com-
pletely concealed hinge for face
mounted doors which offers the
poseibility for lateral and ver-
tical adjustment, It is well Tun-
ctiening and ecopomical to mount,
Many different designs and ahapes
for different fitting systems are
nvailable, The 2 D hinge is made
from steel or plastie and the
adjustable plates are made of zinc
die-cast or of plastie or a
cambination of both materiala,

LOCKS

Narnn

\ia. - \-'}

77

i
=

Locks are used on drawers, doors,
deske  chests end boxes. They are
made in several different types
and =iges and sre either of brass
or iron or partly iron and plestic.

When sizes of locks are given,K the

distance from the SELVAGE (edge of . tal02 NGe 6] ADUSIBLE
the lock) to the key pin or centre |C) FanG  POSSRILITES ()

of thes eylinder is always ineluded. OFFERENT ADJUSIABLE PLAFES

Some locks are furnished with a
metal plnte} called the STRIKE,
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which correaponds in size and shr
te the SELVAGE and is fastened t.
the frame or partition of the
cabinet. It adds to the mecurity of
the lock because it protecta the

wood from wearing out. .
"MORTISE LOCK Fig,172 R ﬁ
The mortise lock is completely ll
into the wood and is fixed with

two screws on its melvage. Most of Fig 172 MORTISE LOCK
the modern mortise locks can be

used for left and right aide dcors

and for drawers,., They are made from

ateael iren and many lock cases are
made i‘rnm plastics,

RIM LOCK Fig.173

Some rim locks have no selvage and
are agrewed to the wood without

cutting any recess, Others have te . | I 1N
ke recassed both rer lock box and =
selvage. | E |

SCREW-ON-LOCK Fig,174 FrgI72, . LoCK

The smorew=on lock is the most
economical lock because it can be o ——
used for left and right hand side =
deors and for drawers, It is very QY= - [ o]

i

ecasy to mount with 3 or & screws at .1' N
the back of the door, They are o
supplied in different sizes and art
materials. Common sizes are 20 25, ey G731
30 55,40 45 and 50 mm, The size GER
indicates the distance from the
selvage to the key pin or thes centre
of the cylinder. FigI7 SCREW-OM LOCK

MORTISE ROLL=-BLINDLOCK OR SLIDING
DOOR LOCK FLg.175

-“
These locks are conatructsd to BOCI @
withetand an upward pull, ThHe bolts =
oft such :I.nckn‘ therefore have
hooklike projections  which are
forced out by a spring and engage
the strike when in the locked
position. Some have bolts which @
move sidewaye and engage pinhooks
on & strike which -ﬁﬂ:l Ehn Fig 175, MORTEE. ROLL-BLWDLOCK OR -SLIDING. 004 LOCK
lock.
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CENTURY LOCK Fig.176 177

The century lock has a new feature:
the centrs bolt. It pulls the dogr
tightly againat the body, in the
ceantre and at the top and bottom,
The cateh hooks are operated by

& pivoting movement, This enables
safe closing. sven if the door
doe2 not contact at ths top er
bottom, or if it is warped. This
lock alse functionas easily and
safely on extra high csbinet doors,
The different parts of the cemtury
lock are:s-

a) lock casing

b)] keys

F] profile rods

d) catch hooks

Fig 17" FIIING POSSINLAES

®) angle striking plates
f) locking bolts
HMORTISE DOOR LOCK Fig.i78

This 'lock is also completely set 947 CENIRY LoCK

into the sdge of the door and
fixed with two screws on its sel-
vage. This lock mervea two purpcses: . =

latching and locking of the door,
A square spindle in the bush
eperatas the latch and a key both.
The spindle is controlled by a
pair of handles.

TWO PIN MORTISE WINDOW LOCK Fig.179

The window lock has & large flat
iren ber and two roll-pins operated
in am.up and down mction. The rell
pink are cenirally dperated by the
lock case and the window handle.

A square spindle in tha bush

moves the rell-pins up or down by
turning it. When closing the windew
the roll=pins cateh behind the
strikes which are recassad in the
frama and pull the window tightly
against the window framas.

Fig 7 waDOW LOCK Wi
WO SR PLATES

Par) Y0 o)

Frg T8 MORTISE LOOC WITH THREE OFFEREMT LOCKING
POESIBILINES




&7

MAGNETIC CATCHES Fig.180 181

Theso magnetic catches have a

casing, made of high guality dim= H-ﬂ
pact resiatant plastic. They have

alot holes for fine adjustment of uﬂE’h
mounting. The high quality magnets

guarantes soft elosing and open=
ing. The apring loaded strikers
adjust themselves, The mapnetie
catch is probably the sasiest

eatch to fit it is noiseless and E

Fig 180 SCREW = 0N WAGNETIC CAICH

==

n very practical way of keeping
cabinet doors closed where a

lock is not needed. They are
available in a large variety of ; a
shapes and sires of different

materinls,

Fig 18] RECESSED MASHENE CATTH
BALL CATCH. RULLER CATCH. SERLING
REDGED CATCH AND FRICTION CATCH,

i

I It

Fig.182 4,5,C,D

All thesa catchds are closing
devices for dosrs which meed not
to be locked, They are used in
such places where a lock is net
neaded. Ball or frictiom catches
consiat of amall brass or iron
cylinders with a stecl spring
pressing a steel ball ageinst
the eylinder rim. When mounting
a ball catch it is necessary to
bore a hole of the proper dia=
meter in the edge of the door’
and preas in the catch. The
strike 'which is bevallnd on one
edge, ia set inte Lhe frame
flush with the surface. The
@gther typsa of catches are simply
screwed to tha underside of the
top or centre shelf and ths back
ef the door. They are made of
iren  stesl brass and plastic.

ROOR_BOLIS Pig.183 184

Bolte are scrawed to the inside
of the left-hand wardrobes or
_cupboard doorg mear the top and
battom of the deor s¢ that the
bolt locks into the frame around
the dgors, For short doors omly
one bolt can be used but for
largsr deor two bolts are
NEecCeSEArY . Figinz. o] BaLL CAKH [B) ROLLER C2ICH [C] SPRING
WEDGED CAICH (D1 FRICUON CATCH



Most of the bolts are fitted cut
with a stesl sprin which suto- H

matically kesps the'bolt in the s T 6 CROo
locked pesition. They are usually e
furnishad with a striks plate. A =

hole must be chiseled or borad in WIRL CHMAST CARMEL: AU

tha frame to set the sirike plate

which locka the door. Bolts ara

manufactured of different materials

like whita stacl mnickel plated,
brasa,  plastic etc,

Flap brakes or atays are
meant to keep [lap doors
after opening, in horizontal
positions, In the case of &
flap brake the braking action
is adjustable by means of a
serew, according to the

flap weight. They are avail-
able with an angle fixing
plate or with a dowal fix-
ing plate, The flap stays

are manulfactursd with a
slotted guide in tha centres
joint and functiom for

right or left side use,.

Flap stays and brakes are
available in white steel
nickel plated brasa brasa
plated bronzed and plastics,

BED FITTINGE Fig.186
BED HOOKS are used where

bed aides  bed heada and
foot ends have to be Fittad

tightly togsther, but {ﬂ
detachable. The bed hooks %

can be used for left and

right bed sides and have a

wadga locking effact. The &

hook plate is fitted in a L] g

Fig 85 FLAP BRARKES Of FLAP STiTs

slot in the centre of the
bedside end and tightened

with % or & screws. The Y

strikes ara racessed in the

bed head and foot end. It o

is nlso tightened with 3 = \$
scraws. The bed hooke are e

aveilable in steel or

galvanized steel, Figiis BED HOUKS
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suion poor raigs g R 11111 ﬂ,ﬂ
Plaatic offers many advan- b

tages especially in the
design of upper and lower
slide elements on sliding
doors. In addition to
being sconomical plastic
trocks and glides are
characterized by their
frictionless =ilent
operation and are also
warp resistant. The wide
range of profiles allow
many combinations. Tracks
can also be made of wood.
The tracks ar- glued Anto
the groowe of the bottom.
A different design .s
needed for heavy glasa
gliding doore, These fitt-

ings are made of solid i

aluminium with bullt-in - -
roller un:{tl of steel with

precision bearings. The ]

solid aluminium tracka in T

conjunction with the @ [j

grooved rollers give thia

fitting extra-ordinary

asliding charecteristica. Fig. |09 TRACKS AND GLIDES Fig 190 TRACK WITH CEPTH LIMIATION
Another method is to have

two grooves in the top and :'"‘ m::x FOR DRIVING INTD
bottom in which the glass GrOD

doors rumn.

Fig 188, SLDMNG DODFS WiH BUIL-N
ROLLER UMITS ON PRECISION
BEARNSS

DEAWER GLIDES Fig.191,192,[S
195

Drawers ean normally be
pulled out apprnx;ﬂf}rdl
ef their depth without
tipping. In special cases
however it is desired €o g0 ppegoion DRAWER GUDES FOR BOMTOM FDINO
be able to pull out the
entire drawer. On Fig 191
you can see metal draver
glides whieh fulfil all

the reguirements placed
upon modern furniture. The
drawar glides are available
in different size and ,
design. The most common
onés are ball glides and
roll or ball bearing
glides, They have an Fig 181 Two DFFERENT DRAWER OUDES DETAR




extremely high load capa-
city and can be rolled
veary easily. The stable
parts of the drawer glides
are mounted on the body
cabinet sidns
the movable p.rt. on the
lower drawver edge.

EDGING PROFILES Fig. 194,
195,19

Flastic profiles are common
in the productieon of
kitehen furniture mainly
for the protection of
edges. The main rawmsaterial
for this produst is FOLY-
VINYL CHLORIDE (PVC), The
new matal=plastie combin-
ation is not manufactursd
by galvani-hing‘ but it is
covered with a hard coate
of PVC. The solid PYC pro-
files and the combination
profiles ars more impact
and liguid resistant than
wooden baading. The de=
corative effect in one or
sevaral celours is also
peasible. Mounting examples
are shown in Fig

TURE CAS

Fig,197,
198,

Furniture casters are a
new development for up-
holstered and office [ur-
niture. khell designed
.castors with a wids
running surface hove a

remarkably smooth run  even
under the highest load
(maximum load 250 kg), Th

castors can be [iwxed
seithar by a drive-in-screw
uluevn| with screw=on
plate with stem and
sleave or with a threaded
belt and nut. They are
eéconomical to mount
because no extra fitting
is neaded, Castors are
avallable in many dirt=-
erent designs and of diff-
erent materials such a=

or partitions

To

l_i_km___

Fig 195 PvE PLASRC EDOMG PROPILES

Fig Wi (4] DFIVE M SCREW SLEEVE [B) SCREW
0N PLAEIC) STEM AND SLEEVE

D) THREADED BOLT AMD MUT

Fig 197 FURNIURE CA%IORS



aluminium  steel chrome plated

and nylon-steel combination.
PLASTIC WALL DOWELS Fig.199
Flastie dowvels are very useful
for gquick simple and secure
mounting of door frames k6 window
framau1 shelvta‘ boards or
aimilar articles. The a&vantn;:
of the plastic dowel is that a
woosden screw can be used and an

anhsolutely tight fit in hard
materials is achieved. However
it has to be made sure that the
hole drilled intoe the wall
should not be bigger than the
diameter of the dowel. Mlastie
dowels are available in dia-
meters of 6'8'10112.14‘16 mm etc,

SHELF SUPPORTS Fig.200 A,B,C,D

Shelfl supports are small metal
or plastic pins of different
design, They are used for remov-
able shelves. The most common
encs are pin support drive-in
support spoon support and
inserting support with socket,

GLASS FASTENERS Fig.201

Glasa faosteners are used where
a sheet of glass has to be
mounted on a table top picture
board mirroer frame etc. Glass
fasteners are emall cranked
metal platem with two holes for
serews, They are available in
steel nickel plntzd' bran:l oar
brass plated,

Fig 188 PLASTIC WALL DOWELS

L -

Fig-200 (A) SUPPORT PN (B]DRIVE-IN SUPPOST
IE) SPOON SUPFORT 00 INSERTING SUPPORT
WITH  SOCRET

9 B 3

Fig- 201 CLASS FASIENERS
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Fig 108 HAI AND COA HOOKS

@Cj -t

Fig 209 CECORNIVE HOOKS

Fig20s PLASTIC O WEIAL HAHDLES

Fig 110 FOLOING BENCH HOOKS

LSLSY

Fig.21l TWIN COAT HOOKS

"

|

5 E

1_._

Fig 208 METAL HANDLES
Y
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THE PRINCIFLES OF WOOD WORK HAND
TOCLS AND THEIR USE

The woodworker uses a large variety
of hand toolsa. Every workman should
be familiar with the tools he uses,
He should know thelr proper names
the purpose for which each is needed
and hew they are sharpened and kept
in good conditiom,.

WORE BENCH

The werk bench is a tool or device

of the utmost importance to the wood=
worker, The best type of bench has .
a top that is constructed of narrow
stripa of hardwood, glued and bolted
together, In this way warping Is
prevented, It usually has a tool

box or trough in whieh tasls may be
placed while werking., The top is
doweled te the frame consisting of
four legs. four foot railas and two
links, vwhich ere either bolted or
key=wedge jointed to the legs, The
parte of a French work bench are:
Fig.212 213 214.

1. Bench table

Z2s Tool box or trough
3« Front chop jaw or vise
4, Pressure plank

5« Front chop spindle
&. Hear chep

7+« Rear chop spindle

Bs Chop key

9« Front cramp iron

10, Rear eramp iron

11 Front touch ledge
12. FRear touch ledge

13, Drawar

1%, Cramp iron hole

15. Front trastle foot
16, Rear trestle [oot
17+ Link

18, Trestle=-tension bolt

; Fig.2u.FRONT AND
Figa1l ARALLEL FRONT SPNOLE FEAR CRAMP IRON
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The Maintenance of a work bench

Always remove glue remalinders
from the beénch table and oil it,
Plane it annually with the trying
plane and oil the steel spindles.
While horlnglII cutting and
chiselling use always a support
or a bench hook. Control tension
serew or wedga and tighten it
firmly. When adjusting the bench
eramp iron mever use the hammer
head but the hammer hondle.

SUFPORT STOCK CR SUPPORT VISE
Fig.215

The function of the bench support
stock is to asupport large and
long boards or rails when Planing
sanding or during other operations.
The support stock is adjustable

in height by a teethed stock ih
which a step bleck can be
poaitioned. A long board being
ticht on one side in the front
chap jaw ¢an be supported on the
other side with the support stock.

POINTED BENCH CRAMP Fig,216

The pointed bench cramp is a
tool or device which is fiwed

to the fromt touch ledge and its
testhed bar is adjustable, It is
uased when planing and sanding
boards without tightening them
between the front and back eramp.
The end grain wood of the board
is pushed againat the teethed
cramp thus keeping the beard in
poaition.

BENCH HOOK

The bench hook 18 & block of
hardwood with a support fixed at
each end and on opposite sides,
(See Fig.217). It is uaed when
sawing small piicun1 which are
then held firmly against the
support with the free hand. The
beneh heok can be 200-250 mm
long and 150=130 mm wide.

Fig 28 TWD DFFERENT DESIGN OF
SUPFORT ST0CK

Fig2ia. POINTED BEMCH CRAMP

Fig.d7. BENCH HOOK
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EIXING AND HOLDING DEVICES
CLAMFS

The asserbly of jointed woodwork

usually involves the use of clamps

particularly in gluing together
and jodinery work, Clampa ars alao
used to hold down work whem both
hands are occupleds.

SASH OR STEEL BAR CLAMP Fig.ZIB‘ZIE

Sash clamps are genarally used in
palrs_ for gluing purposes, The
bar of the clamp may be of rec-
tangular or 'T' shapa. 'T'-bar
clamps ara heavier and more
axpenlivt‘ but they are more
reliable  as extra pressure can
be applied to the work without
destroying ihe bar or the sliding
Shoei. The sash-clamp has two
8liding shoes, one& which is
attached to the screw whilst the
other is fixed where necessary
along the bar by a stesl pim. The
screw of the clamp has a strong
square thread capable of being
used to apply & great deal of
pressure, Sash-clamp are used
mainly for clamping up wide work
such as Jnintsd hanrdsl carcadss
and large frames,

'G' AND 'C' CLAMF Fig.220 221

These elamps are freguently used
in the workshop and have n
varisty of uses besides those of
clamping together glued work amd
holding down work on the bench
when both hands are employed.
Both clamps have a body of a "H'
soction irom which resists any
tendency to distortion. The
screw has g strong sguare thread
and & round shosa on a ball which
iz sccked joints, 'G'" clamps ars
available in sizes of 160 mm
clapping ceapacity to 2500 mm.

HAND SCREW Fig.222
fha hand screw isa a clamp

consisting of a pair of chops
oparated on tha lever principle

Fig ¥ BaR CLAMP WiTH & LOOSE HAMDLE

Fig 120 € CLAMPL

Fig 221 € CLAMP

Fig. 223 HAND SCREW
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by two metal hand screwa. Metal
inserts are fixed into the wooden
chopas to receive the metal screws.
The lhand screw asems to be an old
Tashion clamp when compared to the
"C' clamp, but the long jews can’
reach where the 'C' clamp cannot
and pressure is spread over a lar-
ger area. lland screws are used lar-
gely in veoneering and for helding
atock in wvarious positions for
convenience and security.

Fig 274 0 CLAMP ND PRESSURE
SCREW
CORNER CLAMP Fi3.225_225

The corner clamp is & specially de=
ajigned clamp nnd can be only used
for gluing edges and beadings on
large boards. The pressure which is
applied by the hand screw on to the
shoe presses automatically the two
side jaws against the board, The
jaws which are usually slightly
aarrntnd‘ guarantee a good grip

IMPROVISED CLAMPS

17—

|ml
Metal clamps are not alwaya I ,
Available and there are several Fig,22% FOLDING WEDGE DEVKE Figl2h ROPE CLAMP

methods of improvising clamps to

apply pressure which are often

more comvenient and efficient tha

metal clamps and lems expensive.

The different types of improvised

clamps are:

1. Folding wedge device Fig.Z25

2. HRope clamps Fig.2zb

2. Flexible-band clampa Fig.227 Fig 227 FLENIBLE-BAND
L. Miter jig Fig.228 CLAMP

S5« Wooden gluing device Fig.229

MEASURING TOOLS Fig.230, 231, 232

A rule  is generally the first

tool used by the trainee. Rules

are made in different langths.
materialas and designs. Those used
in woodworking are usually of the
folding type, The most commom ones
ars: The folding rule, an extension
zigzay rula  a fl-xihl! steel tape
Wooden and steel bench rules are

generally morked off on both sidues
in inches or metric divisions,

Fig 228 WOODEN GLUKG DEVICE
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CALIPERS Fig.2 254

et b Fig 230 BEMCH RULE
Inside and cutside calipers are con- 5
structed like dividurn. but are used
for measuring inside and outside
diamaters. With calipers ‘dimensions
can be transfered from a work piece
te a measuring instrument. They are
also used to test the uniformity_ in
size and shape of several work
pleces, The VERNIER CALIFER is in
wood-work considered as a precision
measuring instrument, It is thereford
erly used for exact measuring when
fractiona of a millimeter i8 to he
determined

MARKING AND SETTING TOOLS

DIVIDER Fig.235 236

The divider is a layout tool used by
both wood and metal workers., It
consiata of two ateel bars or legs

sharpened to a fine point and held
together at one end either by &

movable joint or & spring. They
made in different slzesa and are
to seribe a circle on a surface
for stepping out equal distance

are
usad
and
on

timber, If the surface should remain
unsgratehed a peneil holder may be
attached to one of the legs,

Laying out a Hexagon

1, Bet the diwviders or compass to
the length you want for one side
of the hexagon.

2, Draw s :lrcl-‘ using the radiug

spt in stap 1,

3. MHark oft distances on the eircum-
farence with the dividers set to

the radius length ri;.z;ﬁ L e
4. Connect the intersecting (crossing)

points on the circumference with & J

straight linea. This forms the

hexagon.

Laying out an Octagon

1+ Draw s sguare the size of the
octagon,

2s Dravw diagonal lines AD and BGC.

See Fig.Z237.

F Fig. kR GCTaGON
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3« Set the cdividers to the diatance
of A to 0. Scribe arcs inter=
aecting the sides of the square,
Use the corners aa centera

4. Connect th: intersecting peintas
of the sqguare with straight lines.
Thia is an octagon.

Laying out an Ellipas

1+ DOraw a rectangle with the sides
representing the width and length
of the desired ellipse {(owvall).
See Fig.238 ™ Fig 238 ELLIFSE

a2, Divide ithe rectangle with a hori=
zental line AB and a vertienl

Line CD. —_—1

3+ Use C and D as centers. Draw arcs I
with the dividers set for a
radius of XB. The arcs will inter- —1
sect line AB at E and F. (=]

I, Fasten a string at points E and F
g0 thot it will reach toe €. This
will form triangle CEF,.

5. Place a pencil againast the string,
starting at peoint C. Oraw half
the ellipse ACB, Hepeat thias for
the osther half.

TRY SQUARE Fig.2%9

Try squares are used for testing the [:] E=— -3

squareness of lumber and in checking
the squareness of work being assembled.
Try saquares consist of twe parta the
stock and the blade,k which are firmly Fg 290 TRY SOUARES
fastened together at right angles.
The stock is thick and s made of L
wood or diremn. The hlade' which is=
thin, is made of steel and has some-=
times an inch or metric scnle stamped
en it. Try squares are made in diff-+
erent aizes and measure from the end
of the blade to the stock. The try
square can anly be used for marking
and checking 90 degrees (909) angles,

SQUARING RODS Fig.240

A sguaring rod is used for teastin

t‘rn:.l nng carcases for its a:ln{:ts. Fa2i BAUARMG ROD
squara. The rod is made of either

hardwood or -qftnnndlII sharpened at

one end to a chisel edge 2o that it
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fite elosoly into the corner of the
works The rod is used diagonally
from corner to corner and marked
for sach disgonal. The true
méeasurement is mid way between the
two rlnrknIF provided that the twao
sideas and the two ends of the
frame or carcase are exactly
parallel. Sguaring with n rod ias
more reliable than with a try
BQuare,

Testing squares Fig.2081

When using a square the stock
must alwavs be held’ tightly againat
the face of the work. A sgquare can
be tested for truth by squaring
from a streight edge and them
reversing the stock. The blade
should fit.the line cxactly. Any
déviation can be corrected by
carefully fitting the edge of the
blade not by trying to adjust it
in the stock Litting.

MITER SQUARE Fig.z2%2

Figii: WODDEN SLi mG T

A miter square is a tool far BEVEL

setting out and testing sngles of
45 and 135 degrecs. It also
consicts of o wooden or iron bhlade

and stock. The blade is riwveted

ints tha stoek at 45 degreea. Its w-a//
size is determined by the length

af the blade,

SLIDING T BEVEL Fig.E%}'Hﬁﬂizﬁﬁ

A gliding T bevel is used te test

and transfer angles other than X SN S HIMG: £ BB
right angles. The bewvel is called
aliding bevel because it has an
adjustable sliding blade K which is
locked into position by mnanl of

a setscrew. The required angle is
s5et from a streight edge and the
d.e'franu are measured Egﬂ.illﬁt ]
PROTRACTOR. The sliding bevel ia
commonly used for laying out C:i (=)
dovetails side reils for chairs

chamfers Bevels and for trnnafsring

anglea from a drawing to the

work piece.

Frg 245 ADIUSTING & SLIDHNG BEVEL OM &
PROTRACTOR
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MARKING GAUGE Fig.246

A marking gauge can be made of wood
or stesl, The moat commonly used
consiats of o square, wooden bar or
beam on which a wooden blotk or head
nlides, This block can be fastened
at any point of the bar by meana of
a brass setscrew bearing against a
brass shoa. The hlu:k‘ on tha better
grade of gaugea .2 protected from
wear by a piece of brass set flush
with its surface, The bar ias
graduate ! in inchea or millimeters
and provided with a steel point or
spur fastened in the bar near the
end. As the spur may be easily bent
out of place it is advisable to
measure the distance from the aspur
to the face of the block with an
ordinary rule.

MORTISE GAUGE Fig.247

A mortise gauge fis a marking gauge
with two spurs_ which can be spaced
at differsnt distance and mark two
parallel lines at the same time. One
type is made of hardwood and has an
adjusting screw in the end of the
beam K which moves one of the points
up or down as desired. The other
side of the beam is fitted with a
aingle point as on the ordinary
marking gauge. This gauge is used
chiefly for laying out mortisess and
tenons, Other types are made
entirely of metal and have two bara.

SPIRIT LEVEL Fig.248 249

A spirit level is used principally
by the carpenter. It consists of a
piece of wood (a very coemmen woeod
for spirit levels is Teak wood) or
aluminum into whiech a spirit level
glass is fastened horizontally and
vertically. As the glass tube is not
quita fillnd‘ a bubble always
remains. When thia bubble is in the
centre of the glasas jndicated

by lines marked on it the
atructure on which the level rests
is absolutely hoarizontal or
verticals.

Fig 206 MARKING BAUGE

Fig 347 MORTSE GAUGE

Fig. LEYEL GLASS

Fig.2t9. SPIRIT LEVEL

& ECLEARANCE ANGLE
T
i ?E:Q. I 11 = SHARPNESS ANGLE
HEG i #7 « HAKE ANGLE DR

L S
%m/;\g | Lm;]/

Fig 750 MAMES AND AMGLES OF TEETH
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HAND=SAW

Aftor measuring and laying ﬂut| the
portion of a board or plank required . T

hag to be cut to the desired size .

by & saw. The term 'hand-saw'

generally applies to all sawas,K which

are used for woodworking and are pot -Fig 2% MP SaW TEETH. Fig. 232, LRE.SS CUT SAW
run on slectrie power. It includea TEETH
rip=saws cross=cut saws and panel
sawe, Theze differ in sizes and the
number of teeth but are similar in
design, having a thin hardenacd
atepl Blede fixed into a ashaped
hardwood handle. Apart from the
gencral shape and alse' the most B \
important factor in the design of

a saw are the teeth.These differ

both in size pnd shape according to
the work they have te de. In most
saws the ahape of the tooth is
triangular and all the teeth are set,
The points of the teeth of a set saw
should be wider than the thickness
of the saw blade 6 which allows the
saw te pass through the wood easily.
The angle &f the tooth between the
bhack and face edges is '60 degrees |
whether the tooth is piteched forward
or upright. The size and number of
te¢eth in a saw deponds on the type
of saw, Fig.R250 251 252 253

Fig 253 RIP GND CROSS CUT EA0SS CUT S8W TEETH
SAW TEETH

Fig 255 WOODEN S4W
CLAMP
SETTING AND SHARPENING SaWs

SAW=CLAMF Fig. 25‘11255

For the sharpening of savs & =aw
clamip is necessary holding the saw
tightly between twc jaws. A gquick
action metal saw-clamp is used for
this purpose which ia fixed in the
vime and is nparnt-d by &an wecentric
leaver, The saw may ba fixed in a
bench-vise to be sharpened gripped
betwaen o pailr of hardwood jaws
long enough to accommodats the aaw.
The jaws of the saw=clamp should
grip the saw 2-3 mm beloew the
gullet of the teaeth.

TOFPING OR JOIRTIRG OF SAW TEETH R, s
" R MG DR JO
Fig.256 L I

The teeth of & saw often become
uneven through wear or misuse and



only a portion of them de the work.
To correct this kK the saw teeth have
40 be jointed which means to

lével all the teeth by running a
fine flat file along the length of
the saw tawth. The file myst be Fig 151 RE SHARFEMING OF A& SaW
kept Clat and passed lightly over
ths tops af theé teeth until the
smallest has been slightly touched.

RE=SHAFING Fig.257

The next process is to file all the
teeth to their correct shape and
size with a triangular saw file,
The file ia prossed firmly into
each gullet and held square across
the blade. The same grip should be
maintained throughout the filing
and care phould be taken to make
all the teeth the same shape. Each
gullet is filed im turn until the
tooth on the finished side has a
point and half the flat on the

next tooth is filed away., The next
gullet is then filed the provioua
tooth being finished off to a
point, If the teeih are unevenly
spaced the file should be pressed
haavily ageainst the tooth with the g 240 A) CORRECT SETTING BN SET 100
longest flat_ until the centre ins LOMGIC] SET 100 WICELD) OHE
reached. At the end of the Fig.259. CORREC] SE =7

rea-shaping process_ the testh SETING
should all be leval snd the same
shaps,

SETTING Fig,258 259 260 261 262 263

Setting a saw is to bend the tecth
alternately to left and right so
that the kerf is wider than the
thickneas of the saw=-blade which
will then pass through easily
without binding. One method of
setting saw teeth is done with a
flat piece of steel containing a

Fig.2sl . SAW SETTING PLER AND TRIAMGULAR FILE

number of slots, one of which is

fitted over the tooth to bend it il
over but with this tool a consid-

Il'l.hi- ampunt of ewperience is Fig 82, SETTING STEEL

neceasary to bend over sach toath
to the same degres. The most pop-
ular msthed of setting = snw is
with the plier-saw set. Thease
gliers grip the blade with the +
first pressure and then bends the Fig 763 TRISECTEN OF SAW TEETH
‘tooth over on to a gradunted




circular bavel which can be adjusted
to suit all size of teeth., It is
important, when setting,K that the
whole of ths tooth is not bent over.
only one third {1/3) of the tooth
should he set. Completely bent over
teeth lead te distortiom of the
blade and cracks in the gullets,
When setting has been completed, the
saw should be sighted from an end to
make sure that all the teeth are set
to the same degree, A tooth cut of
line jis easily detacted.

Fig 164 CORRECT USE OF THE FILE

SHAHPENING OF SAWS Fig.204 265 266,
267 268

A tapered trianguler saw file with
slightly round corners is used for
sharpening, The file should be more
than bipg enough to cover the face,
back and gullet. For the metual
sharpening the saws should be as
low in the clamps as possible.
{Approximately 2=3 mm below the
gullrta), The firmer the blade is
held,  the better will be the file
cut, Sharpening usually starts ot
the beginning of the saw to getl
the burr  which is left By the file
on the tooth point peinting in the
teeth directicon, One method of
kooping the teeth in the sams size
i2 tn sount the number of strokes
per testh, It has to be made sure
that the file should be held at

90 degreess in both ways horizontally
and wvertically from the =aw-blade.

HIP-5AW Fig.zﬁgnlzﬁsa

Tha rip-saw i= used for eutting aleng
the grain., The teeth of a rip-saw
vary in size according te the
fineness of the work to be done.
Their size is indieated by the number
of "points! to the inch or a metrie
division indicetes the size of a
toaths The tecth of a rip-saw are
shaped like chisel points And thedir
forward edges are at right anglea

to the length of the blade. The
nction of these teeth are like that
of a serics of amall chigels K each
cutting small shavings to the width B L

cf the tooth. The cutting angle of Fig 18941 RIP-54 (B TEETH HAVE
& rip-saw tooth is either 40 degrees LESS THAN 90 DEGREES
or lesa.
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CROSS=CUT SAW Fig,270

The eross-cut saw has smapller teeth
for cutting acrosa the grain, All
fibers must be severed across the
grain and this demands teeth of diff-
erent shape from those of the rip
saw, Tasth pitched forward would dig
into the wood when cutting scross
the grain and a saw with big teeth
would merely rip up the fibers.
Cross cut teeth are, therefore
gitched more up right. The cutting
angls of a cross-cut saw tooth is
always more than 90 degreca

BACKSAWS Fig.271 272

The two main types are the TENON S5AW
and the smaller DOYETAIL SAW, both are
used for bench work. The tenon saw
is from 250 to 400 mm long_ while
the dovetail saw is enly oo te 250
mm long. The blade of a backsaw ia
parallel and has & strong metal

back fitted to the top edge to act
as g stiffener. The dovetail saws
are very light sawas for fine work
and they usually have a rcund handle
like & chisel handle. As indicated
by its name this saw is mainly used
for cutting dovetails and similar
works

BOW OR TURNING SAW Fig.273

This saw has a hardwood frame and
its blade ha= lengths of 600 te

1000 mm. The blade is held in tension
either by a twisted cord or by a
steel stainer on the opposite side
of the frame to the blade. It has

a middle rail to balanece the side
bars when tightening the saw. The
handles at each end of the blade

can be turned to alter the course of
the cut or to aveid the projecting
wood, It ia important that both are
turned to the same degree otherwise
the blade becomes twisted. A strong
grip is needad te control the

weight of the frame. These saws are
available in different sizes for
different saw blades,

FigZi0 TEETH WAVE MORE
THeot 90 DEGREES

Fig 71 BACKSAM




85

COMPASS AND KEYHOLE SAW Fig.274
&0

The compass saw teath are sharpened to
a point and its narrew blade is ground /‘\:D
off to the back edge and theref . JOC:}@
it meed mot to be set. It is useful in g oy cowmss ano eeveoLe saw
cutting a section from within a board
or panel. A hole is boraed near the
line to be ecut and the pointed end

of the saw is inserted. im thisf
hole. The keyhole maw has
glsc a very narrow and
tapered blade which runs
in a =mslot right through the
handle. The blade is softer .
than a normal saw blade s -
which allows i1 to be Fiy 274 MTER SaW
straightened saaily when

buckled. The keyhole saw is con=

venient to ume for smail internal eurves

and for cutting out such shapes as

keyholes.

Fig. ZTE . VENEER 5aw
MITER, SAW Fig.275

A miter bex is made of either
iron or wood. The iren miter
box consists of a caast-iren
frame fitted with a large
backsaw which ia held per-
pendlcuiarly to the work by
metal guides. It can be adjusted to cut FiG-E’T-*I';iNEE“ CUTTING ACROSS THE
at any angle snd is used chiefly for e

mitering moldings and in pieture frame worls

It is alsc very useful for cutting amall
pieces of wood at right angles. The teeth of @

the miter saw are small (similar to the back-
saw) 3o that a very clean cut can ke mnde.

VENEER SAW Fig.270 277

The veneer maw i= ahert and has a curved
eutting edge with very fime tecth and
1ittle or no set. The handle is Fixed
like on the dovetaill saw. The blade as
teethed on both sides and com be
interchanged if one side is dull.

GROOVE SAW Fig.278 279

The groove saw is used to cut grooves whon
making dovetail and groove joints. Thiy saw
is wery short (150 mm),6 it has two handles
and ita saw blade has very finme teeth.

Some groove saws have pdjustable saw blades
so that the depth of the eut can be adjusted

Fig. 279, CUTTING & BROOYE
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The direction of the cut is towards
the body and not like the other
saws away from the body,

USING THE HANDSAW
Fig.280 281 282 283 284

Both ripping and cross-cutting can
be done on sawing=rack benches or
in the bench-vise whichever may be
more convenlient. Longer lengthas of
timber are best cut on sawing-racks,
They are held firmly with ene knee
leaving one hand free to hold the
unsupported piece of the wood, The
saw is atarted fairly law down to
establish the line of cut and the
thumb or knuckle is used as a
guide. Once the cut has been
started the maw is brought up te
an angle of ahout 45 degrees.
Nearly the whole length of the saw
ahould be used and the aaw wrist
elbow and shoulder should all be in
line, The =ighting eye should also
be directly above the saw. Tie saw
¢an be tested for its vertical line
with a sguare. It may he necessary
when ripping down_  to wadge cpen
the two pisees which tend to
tighten oand pineh the saw, %Wlen
cutting across the grain the free
hand is brought across te hold tho
cut piece and care must be taken

to avoid aplintering the wood as
the cut is completéd, 4 few short
careful strokes at the end will
prevent this.

Tenon and Devetail aawa are used

in a similar way to handsnw:| but
for more accurate benchwork. Tenons
and dovetails should with practice
be fitted straight from the saw,
For eutting tenons  the wond should
be fixed as low as possible in the
visae and fixed firmly, The cut i=a
slLarted at the far corner of the
tenon and gradually brought down
the line to the nearer battom
eornery In this way the Iine ocan

be followed aceurately, The other
cut can be made whilst the wood is
in positiosn and then it is reversed
in the wvise and both euts Finished
off, Wide deep tenons are cften
cut with a panel saw, Where a sut
has to be mode acreoas the nrnin‘

L

CLTNG

IL_|

Fg X1 CROSS CUTTING & EDAIIIJ WHICH 15 HELD
N BENCH Wer
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such as shoulders and halvings the
wood is either gripped in the vise,
or is held against the bench-hook
which is fixed in the bench-vise
for further rigidity. The golden
rule to follew in all saw-cuttiing
is to cut on the waste aide of the
line and it is wise when marking
out to shade in the waste with a
pencil  as one wrong cut can apoil
a great deal of work and where
there is a multiplicity of lines
as in dovetails confusion is
likely to arise.

PLANES Fig.2854 2858

Flanes are used Lo make the sur=
face of the wood true and smocth.
They are made in both wood and
metal in vericus sizes and types
for particular jobs. The bedy of
the plane carries a cutiing-irom
a back-iren or stiffener and a
wedge to [ix the ironms in position
though some special planas have
only & single iron. Mosti wood-
workers use both wooden and metal
planes finding that sach does

a parti:ulur job better than the
other: The metal plane‘ now in
wide use permits a fine and easy
adjustment of the blade and the
mouth of the plane can &lso be
altered readily by an adjustable
froET the part which carries the
irons. The plane-scle is
accurately machined and keepa ita
shape without perceptible wear.
The cutting-irons are guickly and
easily released by a locking
cap=iron, Meital planes are
however expensive- to buy and
heavier than wooden planes to use.
They are alse more liable to
fracture if dropped being made of
east-iron. The weeden plane may bae
less expensive than a metal one
and lighter to use especially in
the longer types but is not ao
convenient to adjust. The socle
needs truing up periodically
through wear as it is the mouth of
the plane which in time needs a
now insert. Re-mouthing need not
ba done tos frequently however

i
SR
['fl//r I

Fig 769 & WOODEN PLANE



and the amocth running of a well
maintained wooden plane is preferred
by many experienced woodworkers

to the greater resistance of a metal

plane., Metal plames ecan be obtained
with a "corrugated!’ nalaI to lesszen
the friction  but this makes it
more diffienlt to use as an all
round tool.

GRINDING AND SHARPENING Fig.286

When m plane iron chiszll Zauge
or spokeoshave blade has been
whetted on the cilstone so often
that its bevel has become short
or convex it is necessary to
grind it on a grindstone or emery
wheel, A cutting iren may be
whetted a few times before it
needs regrinding.

How to grind a plane iron?

1« Adjust the tool rest to the
reguired angle and grind the
bevel ontil it is trun straight
and at right angles to the side
of the iron. Move the iren back
and forth aeress the face of the
stone while grinding. Make sure
the blade is frequently cooled
down inmn a small water coentainer
which wust be fixed to the
grinder, Fig.207

2, It is important that the bevel
im ground flat or slightly con-
eave and that the iron is not
burned while grindifig. Burning
means that the edge turns te a
blue-black coleour, When this
happenal the temper of the
stecl is drawn or lest and the
edge will not stay sharp.
Fig.288

3+ The length of the bevel should
be about twice the thickness of
the blade, Thie gives a grin-
ding angle of 25 degrees which
is used for mest cutting
onerations., A 20 degrees bewvel
can be used on softwood, but it
crumbles when used on hnrdunnd.

Fig.289

| ey

1 4=

i

Fig 785 B, PLANE IRON AND PLAME IROM C4P

RABHETE PLANE
FINISHING PLANE
DOUBLE AND TRYING PLAME

gﬂﬂlﬂﬁ PLANE

JALK PLANE

Fig 766 CRINDING AND SHARPENKG

Fig. 208,18 GRINDER WHEEL |5 FunMiNG
WROHG [ Bl GRINDER WHEEL 15
RUNNING CORRECT

Fig 280141 BEVEL CORRECT (B)T00 LONGIC) TOD
SHORTI D00 £ ONCAVE LE1 100 COMVEX
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4, When whetting the plane iron
we place the bevel flat on the
nilstunt' raise the iroh a
little and move it back and

orth pressing on it with the
lefit hand. Use the whole sur-
face of the stone to wear it
down evenly. Reverse the iron
and place it flat on the oil-
stone Thevel side up, Fress on
it with the left hand and move
it back and forth a few times,
Be-careful to hold it
absolutely flat. Hepeat the pro-

cess until the wire adge (or burr)

has been removed. Finish the

whetting by drawing the iron over jf
the edge of a piece of hardwood.
Chisels and spokeshaves are
sharpened in the same way.
Fig.290;291'292_293.29ﬁ

Fag 200 TESTING SQUARE

TRUING THE SOLE OF A PLANE Fig.295
A,B,C. D,

From time to time the sole of a
wooden plane (through wear) will
need to be trued, The plane is of
little use unless the scle is true.
Truing is done on a atraight board
covered with sandpaper on which the
plane is sanded until the ascle of
the plane is trued. A good atraight
surface for truing the plane is
the front or rear table of the
Jeinter or any other machine
table,

Figd92 WHETTING THE FACE Fig 793 FiNAL WHETTING

THE CUTTING ACTION OF A PLANE
rig.zgﬁ.ag?lzgﬂia,n.c,b

For a properly maintained i
efficiency im work and greater
accuracy in planing_ the under-
standing of the cutfing action 1a / [
neceéssary. Obtaining the maximum CORME Fig 295 LAICORRECT (81 CONCAVE]
aceuracy from a plane depends " aw..w m.:wiﬁ“t SQLAEE (1) SONVEX
mainly on the maintenance of four
things: a true sole a small enough
mouth a well-fitting back-iron

and a sharp blade, Common faulte
causing bad results in planing are:
bluntness and cheking, Bluntness can
be avoided by frequent sharpening

a9 already described. Choking is
causad by the lack of a free

passage for the shavings which.
become tightly wedged in the mouth
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aof the plane, One cause may he. a
badly fitting hnc_k—‘.\.rnn‘ as =
shavings will find its way inte the
slighte=t gap between the back-iron

attd the :|1ttj.ng—1rnp| blocking the P 29718 | CUFTING ANGLE 1B)
passage of the shavings following FREZEURE POINT
after and preventing the back-iron

from doing its proper work. Should
this be the cause of choking, K th
back-iron must be trued, The
angle of the cutting-iron in
mostl planes is L5 degrees which
has been found te bhe the most
afficient angle for general work.
The size of tha plame-month is
also iomportant in the cutting
action of a plane, if it is too
large Lhe shavings are not held
down directly in frent of the
cutting adge of the blade and is B
torn up tee far ahead. Here lies
a need for remouthing. Fig 298144 CUTTING

" ' NST THE oReiNS [BICUTTING ACTDN WITH & BACK OR CAP IRON
THE PLANE IN USE Fig.E‘??JUG?SJxm REMOUTHING |0t AFIER FE - WOUTHING i

When planing a cowfortable
working position should be
adopted  with the feet apart

and the body well aver the work,
the arms being free to maintain
the full stroke. A common fault
in planing is to plane the work
round by letting the plane tip

at each end., This tendency should
be resisted by putting weight

on the fronl of the plane as the
atroke begins and transferring

it to the rear as the stroke ends.
There is little danger of

planing the work hollow with a
large plane but it is very

casy te maoke the surface twisted
{(winding), therefore the work
should be tested before and
during planing with the winding
atrips. Fig.301. The flnl sur=-
Taces of the work are planed on
the bench-tap, elamped beotween the
front and rear cramp irons, Edges
are planed with the work piece
clsmped in the front chop Jjaw or
vime and a slightly different
grip is employed, A guide piece
of wood is kept against the beard
and the plane sole by the left e

hand  acting as a guide to keep Fig 300 1A} PRESSURE ON THE REAR HAND
(B WHEM FULLING Bals TLT THE PLAME
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the centre of the plane on the edge
of the work., Fig.302, Planing must
be done with the grain to avoid
tearing the surface of the wood. It
is necessary to plane one side and
one edge of a piece of wood firat‘

TESTING THE SURFACE WilH WINDING STRIPS

so that thess are trus to be used
as a gunide for the other side=. They _
should be marked clearly with a EIREEEDS.

SURFACE STHAGHT

face side and & face edge mark,
Fig.303 to aveid subsegquent confusion
in marking-out and assembly. From
theae faces the wood is marked with

a marking gauge for width and
thickness and then planed down. The
end-grain of o piece of wood is
planed with a sharp and fine adjusted
finishing plane. There is a danger
when planing end-grain, of splitting
off the larthest corner of the wood.
This can be avoided in seversl ways.
If the planing ias done in the bench
vise a waste piece of wood may be
clamped on for aupport. Ancther
method is to chisel off the corner
and plane the end-graimn before
planing the width_ but the best and
surest way of avoiding damage is
to plane from both edges towards
the centre. Fig.znfa_sos,suﬁ

IXPES OF PLANE

JACK=PLANE F1ig.307 Foqg 30L PLANNG END GRAM BY CHAMFERING & CORNER
Fig 305 PLAMNG END GRAIN BY ADONG A PECE OF SCRAP SIOCK

This plane is used for getting the
work guickly down to size and
approximately true. The size of the
jack-plane ia 240 mm long and the ]
body is 66 x 47 mm wide. The sngle o
of the cutting iron is U5 degrees
and the cutting edge i8 sharpened
in a curve (concave) 1ts width is Figaos pLating | (a0
30 to 33 mm wide, The mouth of END GRaM FROM BOTH SOES :n-u-l =
this plane shguld be fairly big to
accommodate thick shavings as the
blade projects further than im
other planes, This plane has mo
cap or back iron.

SMOOTHING-PLANE Fig.308

The smoocthing-plane is used when
the surface has already been trued ) 240 -
and it is also essential.if & Tough ... o0 plane Wit THE NAMES OF THE
board has to be smoothed without FLAME PARTS

regard to the truth of the surface.
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The size of a smoothing=plane is 240
mm long the body ia 66 x 65 mm wide
and the cutting drom is 48 mm wide.
The cutting edge is sharpened sguare
across the iron. The angla of the

cutting iron is 45 degrees, Thas N
plane has also no ecap or back-iron i 2
S v S

DOUBLE=-PLANE Fig.309

The size of this plane and the angle

of the cutting-iron is the same as of
the smpocothing-plane but it has o
cap-iron, Its main function however

is to plane surfaces smooth and true
but it is generally used [or many
different cperations which makesz it

an all round tool. The mouth of the
double=plane must be small to guarantee
& clean and fine ecut,

Fig. 300 SMOOTHING PLANE
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FINISHING=FLANE Fig,310

The aize of the finishing=plane is
glightly smaller than the smoothing or
double plane. Its cutting angle  how-
ever is 49 or 50 degrees which prevents
the wood from tearing and a good Fig 209, DOVBLE PLANE

finmimh can be obtained. The mouth of &

finishing-plene is alwavys very small

and some mudern planes have an adjustablce __."_‘

mouth by which one can move the whole
Lfreg backwards or forwards. These
finishing-planes are alsa ealled
Reform-Finishing=Planes,

The soles of all the planes mentioned

so far are made of Pockwood (Lignum Vitao

)

)
g
4
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TRYING-FLANE Pig.311

)
1}
T

A trying-plane 15 needed Tor greater
accuracy in planing a true surface to
cover a larger arca and for jeinting i
perfectly atraight edges. A conmon =ize Figho FRISHEG FLANE
of a trying plane 1s 6OO mm long ond

its body is 78 x 78 mm wide with a

cutting iren of 57 mm and 60 mn wide.

The cutting iren is sdjusted at an angle

of 45 degrees and the cutting edge of

the iron is sharpened =gquare ACross

the iron. B
P e W
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n
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| [ Fig 3t TRYNG PLANE
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The extreme length of the trying
plane is needed for producing a
true and straight surface.

TOOTHING-PLANE Fig.312

The toothing=plene is similar in
aize and shape to the finishing
plane and its main purpose is to
prepara a rough gluing surface.
The cutting angle is differsnt
from all other planes because it
is set at 75 to 80 degrees having Fig. 17 TOOTHMG PLANE
a scraping action and has no

bhack=iron. The cutting edge is a

geries of teeth formed like a 'V!

on the face of the blade and is

sharpened like a normal plane iron,

but with mo sharpening on the face &

of the iron. The plane is used

disgonally acrosa the work in both \b\\
directions and thenm aleng the “n‘\.,\
roin. Cozzrs )
SPE - E

RABBET=-PLANE Fig.}l}.}lﬂ.ﬁ

The rabbet-plane i= used far
planing rabbets on the edges of

A boaard or frame, Common Sizes are
200 mm to 270 mm long 21 mm to
30 mm wide and 70 mm te 90 mm high. “h{} Il
Its cutting irom is adjusted to an X
angle of 44 degreas and the edge %

of the eutting iren has either

a square or a "skewed" shape. Some
designa ¢of rabkbet planea have an
adjustable front sole and a bLack
ir““. with the adjustahble sole n
very fine setting can be achieved
which i3 neesded when fitting doors
or windows. The skewed=1ron
rabhets-plane is used with the
loading point of the cutter in the
corner of the rabbet which teads
to draw the plane into the corners
The disadvantage of this is that
it may have to be used against

the grain  causing tearing of

the wood.

Fig. Yk RABBE] PLANE

FILLISTER OR DOVETAIL-FLANE Flg.315

Fig Mt CUTTING & RABBET WIH THE ADJUSTABLE
This is a more complicated tool wused RABEET PLANE

for cutting dovetail end ledges on

boards aecross the grain.
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The sole and the cutting iren of
this plane has » bevel of 75 to 80
degress to fit the shoulder of =
dovetail jeint. In front of the
main entting iren a taper die
counterblade is mounted to cut thef
fibers ahead of the main cutting
iron amd to trim the corners. An
adjustable guide is used to limit
the depth of the cut. Fig.3154

PLOUGH PLANE Fig.316

This plane is used to form grooves
parallel with the grain. The
cutting ircens are available in
various sizes from 3 to 16 wm wide.
The iren has no backe-iron and is
fisxed inte position by a wedge,

The depth of the groove canm be
adijuated by a gauge which is Fixed
to the body of the plane and ]
operated by a thumb-screw. A second
guide parallel to the plane control
the distance of the groove from the
eldge of the board.

ROUTER-FLANE Fig.317

The router plane 15 usaed Lo clean
out and level greeves and recsasas,
It is used mainly across Lthe mrain.
The router has a scraping action
ard the single blade is pitched
high in the stock whieh is mnde
of BEECH-WOOD like most of the
planes mentioned hefore. The cutting
iron is lowered after each cut

until the reguired depth is renched.
An alternative is to remove the

bulk of the waste with a chisel and
finiash with the router-plane.

COMPASS OR CTRCULAR-PLANE Fig.318 A.B

The compass plane is often called
a circular plane, It is used for
planing large curved work either
concave or convex. The cutting iron
hack-iran and cap-irens are
aimilar tu those of am ordinary
stesl plane but they are held in
4 metal deviee, The sale of the
plane is flexlible and the main
adjustment to form the curve is
made hy raising or lowering both
ends of the sole hy metans af a

B CGRCULAR FLANE FOR

Fig ¥k
CONVER PLANNG
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threaded knob. The cutting iron
should be set whilst the sole is| e
straight and The tension on tha

sole should be released when the
plana is not in use.

SPOKESHAVE Fig.319 A,B

Spokeshaves are used for Cinishing
curved surfaces they have a blpde
and cap=iron similar to m Steel
plane and some types are fiited
with two adjusting screws for
setting the blade, These types of
sole or face are made.

1. The FLAT-FACE spokeshave i3 used
for outside curves. Fig.3210

Z. The ROUND-FACE for inside cur=
vea, Fig.321

4, The HOLLOW-FACKE for work curved Fig. 319, A 8 @ SNOOTHING & CORVED EDGE WITH
in both directions. Fig.332 Vi AHONERA

The blade is sharpened in tha sSame

way as the plone-iron_  but being sheort
it is not easy io held. It is
advisable to use elther a small

metal hand-vise ar o piece of

hardwood slotted to it over the blade.
Fig.32%. The use ol Lhe spokeshave is
shown in Fig.319AB, It is gripped by
the handles  but if Lhe thumbs are
placed behind the blade and the fore-
fingers on the front part of the
etock move centrol can be exercised
over the cutting action. The wrists
ihen do most of the guiding. The
direction of the esut must always be
with the grain, not against it and
thi= may moan working from both
direction en & piece of curved work.

Flg 5194

TFig,320 FLAT FACE S
51, m £ 5H

Fig 323 sq_U'rr[n PIECE OF HARD wWOOU FOR Hf.il..ﬂfNG 4
THE SCRAPER Fig.324 A,B,335 A,B, BN GRINDING SPOKEIHAYE BLADLS
326 ,A,8,C

In qpi‘t& of its n&ﬂe_’ the seraper 1s
a definite cutting tool and should
remave shavings net dust., It is &
flat tempered 5teel either rec- Fig 174 A& RECTANGUL AR SCHABFE Fig 574 B CURVER
tangular in shape or curved to suit . TORAPER
differeént eperatiens. The cutting
edges are [irst carefully [lat
filed then ground amooth on the
oilstone, The scraper is then laid
flat on the bench to raise the
edges by drawing a burnisher or [Fig. 3254, FILING ON THE SCRAPER
[ncrapelrr stenl] along the edge FQMESHMHNMGJLEM
cewmpse nf the acraners This makes a
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clean  sharp cutting edge, hy hol-
ding the scraper-steel at a slight
angle to the sguare edge and making
full length strokes from end to end,
All four loeng edges should be
treated in this way, The sbraper can
be alsc clamped vertically in visao
with the same jaw protectien for
turning the edges when greater O i i
pressure is needed but the hands * Hgus%?A’&a;ﬂﬂfna}:ﬁn:a;nmr:uﬁ
should be protected with a piece of THE ECGES (0] CUTTING EDGES 0F A
cloth to aveid nasty cuts. A good SCRAPER

cutting-edge can be felt with the
finger or thumb and can be renewed
several times without filing until
the edge becomes too round.

Fig.327 shows a specially designed
scraper sharpening device which
makes work much more easy to handle,
The scraper is= used mainly on hard-
wood and veneered surfaces where .
there i= sufficient resistance ta NN

make the tool effective, Tt is alsao -‘"_.'—__.;._-

used on edges and on articles with

difficult grain. The thumbs are Fia %7 RAISINGEDDES WiTH B SCHAPEN SHARFRNT
NEVICE

Placed in the contre of the hblade
and kept at an angle until the
edge 'bites' and then pushed away
from the body. A scraper-plane can
be alse used for this work which
acts similarly to g spokeshave.
The blade in the plane is set ai
an angle of 70 dugraes‘ but it is
pushed with the blade angle not
against it, Fig,328,

CHISELS AND GOUGES Fig.329 330

Chisels and gouges are the simplest
of the cutting tools and vary in
strength accerding to.the werk
they are designed to de (rom the
FIRMER chisel with its long thin
blade‘ the TANG chisel for
general wurk1I to the strong. hea
mortise chisel. The blade of a
chisel or gouge is made from
high-grade forged tool-steel

fitted into s shaped handle of PRI O e s
Ash Beech or Boxwood. The granding

angia is the same a3 that for

plane-irons 25 degrees and sharp-

ening is dona in a similar manner.

The grinding angle of 25 degrees is

slfficiently strong to withstand Figd30 HANDLE OF & CHISEL
normal use and acute enough to cut

the material inftead of splitting it,

Fig 328 JCRAER PLANE
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SOCKET FIRMER AND TANG BUTT CHISEL
Fig.331,332

The chisels are used for cutting,
trimming, fitting and shaping.
They range in sizes from 2 mm to
by mm in width, Common sizes pre
6.8,10 12 14 16 48 20 and 26 mm
in widlh,"The blade is fitted into
the handle by a tnng which has a
shoulder to butt up ngﬂin-t the
end of the handle. A brass or diron
ferrule on both ends prevemts the
handle from splitting. The blade
ia bevel-edped and ineresases 1in
thickness towards the handle for
greater strength. The shape of the
handle i3 a matter of the
manufacturers prufurcnts but the
plaatiu OrnEes AT e gntting morg and
mora common because of their
satrength,

MORTISE CHISEL Ng.};}'}}#

The mortise chisel is designed to
withatand hard, rough wear and the
thickness of the blade permits the
leverage necessary te clear the
martiae and keep the blade true.
It has a strong handle and the
blade is fitted into it by a tang
as with the secket and tang chisel,
Common sires of mortise clhizsels
are & 5 6 8 10 12 14 16 20 mm in
width, The chisel blade iz ground
slightly taper {rom the face
towards the back and from the
cutting=edge towards the handle

to aveid friction.

GOUGES Fig.335 336 337

The gouge is o chisel with a
curved cutting edge. The xize ia
measured straight across from one
edge to the other. They range

from 4 to 40 mm in width_ but
common sizecin use ara; B 10,12
16 and 20 mm wide, The ﬁanﬁc i:
used for hollowing, fer cleaning
round moldings and for inserting
round=edges hardware, It is shar-=
pened on the ollstone in A similar
way to the chiael eaxeept that 1t
is rolled from aide to aide ao
that the whole of the cutting edge

MG BUTTCHISEL

SOCKET FRMER CHISEL
Fgaa1

| ===
g Tl J})

vy 353 MORTIL (HECL

Figdbt, HORTSE CHEEL BLALE

E— i 1 1

Fig. 235 OUISOE BEVEL GOUCL

C——=—m— )

Fig3b. INSDE BEVEL GOUGE

Figaas DETAk OF THE CUTING EDGE
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is sharpened, The wire-edge (or burr)
is removed from the inside with a
curved slip-stone,.

THE USE OF A CHISEL Fig.338 A,B,C,
339,340 341 3h2

Woodworking depends so much on the
correct use of the chisel that it is
easential to master the use of this
tool completely., That means the
chisel should be always well ground
and sharpened to retain control over

the cutting edge. It is indispensable™—

in the construction of most joints
made by hand. Most work with the
chisal ia done paring  either
vertically or horizon ally that
means it is used with both hands and
the work piece is held firmly in the
vise or it is clamped to the worlk
bench, In straight grained wood it
may be possible to remove a thick
piece of the waste with mallet and
chisel without thes danger of
aplitting off the far edge
(eross-lap joint) but better and
safer practice is to remove the
waste in the form of thin shavings
working from beth sides of the
Joint. The chisel is held
horizontally in one hand and guided
with the other. When the chisel is
used for :hpppinsl for example

the waste between dovetails the
work must be clamped down solidly
if posaible above the leg of the
beneh, With end-grain paring = only
a littlea should be taken off at a
time, When the chisel ia used
vertically the left hand sheould
never be in front of the cutting
edge  to avoid nasty cutas,

BORING TOOLS
TWIST-BIT Flg.343 344

The woodworking and metal trades
distinguish sharply between bits

and drills between boring and
drilling. Im the woodworking trade

we never a2z that a hole is

irilled inte the wood, we use the
term bored imstead. Twist drills

are shaped like twist bits  but their
cutting edges are not ground as
steeply as

—_—
Flg 5280R) TDD MUCH PRESSURE

. PIECE BESOMES HOLLOW

|B) THE PIECE I3 PROJECT g
TOO MUCH [C) CORRECT
CLAMPING

Flg. 340 CHISELING OUT & WORTISE
-

Fig, 341 SLOVING GROQVE TD SHART &
SAW QR CHISEL CuT

Figaa CHOPFING

e




93

on a twist bit. As the mame implies
they are made for drilling in metal
but can also be used for weod. Twi
drills used by machiniats have only
4 round shank. Twist bLits used by
woodworkers have a squars shank

like most ef the other bita.

THE DOUBLE SPUR TWIST BIT Fig.3hs 346

This bit haos its cutters in the form
of rounded wings or ears slsc cslled
(niba) and a sharp peint called
tspur', It iz preferred for boring
end groin wood, as there 18 less or
no tendeney to follow the grain and
it is by far the bBeat bit for clean
and accurate boring. It has twe
horizontal cutting edgea called the

routers, besides the two "idps'. s
The sharpening is always done from
inside.

Fig. 346, DOWEL HOLE
AUGER=-BIT Fig.347 348

FWIST K TamG
The auger bits are scraw-shaped
tools conaisting of twe main parts, M
the twist and the ahank. The twist
snds in twe sgharp points  the Fig. M1 AUGER 811
nibs and two eutting edges the Lipsa
wvhieh romove the shavings om
within the scored circle or boringe. FEED SCREW
A small screw point im the centre
of the cutting end centres the
bit and draws it inte the wood. The CUTTING LIP
shank ends in a sguare=tapered tang
whieh i= held by the cluck of the
nrace. The sizes of auger bits
vary in size from 1 mm to 16 mm and
by 2 mm toc 30 mm in dipmeter and
are 185 mm to 250 rm long. The mest ,E—r———‘rj
common ones in use aro:
h}5‘6‘3‘10,12'15|13 and 22 mm, Fig, 343, GENTHE 81T

Fig 348 _DETRIL OF THWE CUTTMG EDGES

CENTHE-BIT Fig.34:9 350

The ecentra=bit has little or no
twist and is generally used on
thinner work,K but can be usad on
any thickness of wood. 1L they are
used for deep boring, they are
liable to follow the grain. The
contre-bit has a single nicker on
the apnesite slde to the router and
the point is sharpened to cut also.
Yhen boring a hole the nicker is
cutting first to%obtain a clean hale.

Flg.¥50 DETAL OF THE CUTTING EDGES
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The diaadvaﬂtuga of this hit is,
that it i=s not drewn into the wond
and it does not slear the waste
from the hole, They are availabls
from & to 40 mm in diameter.

EXPANSTVE-BIT Fig.351,352

Thia is an expansive tosl
extremely uwseful for boring holes
of odd mizesa, It ia similar to
the centre hit. but has an
extending wing cutter, Thi= hit
has alse a small screw peint in
the centre of the cutting end
which centers the bit and draws
it into the weod. The fixed
centre cutter removes most of the
wagta. The wing cutter can be
adjusted at any point from 1l to
78 mm in diameter and is fixed
with a jawe=screw clamping plate.

FOERSTNER BIT Pig.353

The foerstner bit has no twist
nor screws. They cut with a aharp
gireular steel rim with two lips
within this rim and has also a
gentre point or spur, They bore
vary accurately and are used for
decorative holes ar boring out
knots  to be replaced by a plug.
Moreover when boring near the
end of a piece of stock a
foerstner bit ims less lIkely to
aplit the wood than an auger
bit, They are available in sires
from 6 to 80 mm in diamoter.
GIMLET OR SNAIL BIT Fj_s.jjﬁ
Gimlet bits are used Tor boring
holea of small diameters such as
are needed when inaerting screws
in hardwood. They are easy to
handle becsuse of their very
steep pitehed points and their
cutting edge. They are available
in siges from 2 to 100 mm in
diameter.

COUNTERSINK BIT Fig.355 356 337
Three types are commonly used in

wooUlwork. Tﬂe smail countersink
is Beat for hardwood, K having a

-?EBI

Fig. 461 EXPANSIVE BT

e

i i.IlT

Fag V22 . DE AL OF THE CUTING EDGES

5=

8
Flg. 383, FOERSINE AIT 0AD DETAIL OF CUTTING
EDGES
— o | EE—
Fig 354 GIMLET OR SWaL &iT
¢ =

Fig. 7% FOSE COUNTER Sa

S

Fig. 256, SHAL COUNTER SINK

Fig 357 ADJUSTABLE COUNTER SN
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cutting edge which ias liable to
cut. The rose countersink has
several seraping edgas and can be
used alse on soft metals. The

ad juntable countersink bit has the
advantage of being able to be fixed
at any point on another bit which ER A
haa the same diameter as the hole
of the countersink head. Thereflore
it bores and countersinks at the
Same time.

DOMEL SHARPENER OR TRIMMER
Fig.358 359

This bit saves a great deal of time
if a lot of dowelling is to be done.
It has & funnel-=shaped end with a
:utt&r‘ which chamfers the ond of
the dowel for easy entry ints the Fig. D61 REAMING BT

hole and provides a space for some
of the residue of the glue. HaNDLE, ;"‘"
a small screw driver but it is |

sharpened to a point. It is used Fig. 361, RATCHET BRACE

for marking ancd pointing 1-~rcn.1'14:1 but \
not for making heles as it has no | -m" I'-—-."'“

ahnrp edges to cut it forces the |

wood Tibers apart snd the wood j w

aplits,

DRADAWL Fig.360

The bradawl has the appearance of HEMD T

REAMING BIT Fig.361 TR ORI T AT AT .

The reaming bit is also a sert of

a boring tool and its appearance is
like an aid,  but it is sharpened
sgquare to a point and has one
handle, It is used to make holes

by forcing the reamer inte the wood
with a twisting motion. If carefully
handles it does not force the wood
fibersa apurt. because it has a
cutting action.

HATCHET BRACE Fig.562|}63.35i

The ratchet brace is used for hol=
ding bits screw bits and scraw
driver blades  with a sSquare =haped
tange. One end of the brace has a

two-jawed chuck (some have four jaws) /

whith holda the bit. The chuck haa i i

a ratchet gear for convenience in Fig 36 FASTENING AN QUGER BIT T THE RATCHET
BRLCE CHUCK

boring holes whare thers is no room
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Tor the full swing of the crank.
On the other end a knob is fitted,
-which run2 on a ball-bearing for
guiding the brace and bit. The
handle in the centre of the crank
vhich has alse a twisling.pnide is
used for turning the brace in beth
directions.

THE BRACE ANI BIT IN USE
Fig.365 366 367 368 369 370

The brace cap be uaed esqually well
horizentally or wvertically with
bits hawving a screw-point = but
boring with Bits requiring

pressure to cut  should be arranged
80 that the weight of the body can
be brought to bear om the brace.
True boring is difficult until
sufficient practice develops the
Judgement sapecially where two
holés are to cnincide‘ or deep
bering where therna 1is danger of
splitting out the side, Various
aids may be enlisted to assist

true boring, The bit may be BORING FOR
sighted for the wvertical when ACCLRACY
boring out & mortise or similar
holge. The bit can be sighted this
wWay by an assistant if necessary,
A large square placed aleongside
the work will also help true
boring, or & plece of wood as a
guide clamped on the work. For
boring holes at a particular angle
a Jig can be made which is a
piece of waste wood  bored through
with the bit to be used and then
cut at the angle wanted, Thi= ias
clamped on the werk te guide the
Bit., A further method is to draw

a pencil line on the side of the i
work im the direction of the bore
and sight the brace and bit with s ig 364 ADIUSTABLE DEFTH GAUGE

the line. There are two methods of
avoiding splintering when boringg,
through wood, Thée first is to g
celamp a plece of waste wood benind |
the werk and bore well inta ity ;
The second is to reverse the work
immediately, the point penetrates
the far side and bore until the
nicker of the bit has made a deep L
cut, The wood is then turned baek

to the original side and the hole
bored through. Tho disc of wood will
fall eut leaving a clean hole.
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SHARPENING THE BIT Fig.371,372 3731 ,A.B

A fine file, followsd by an oilstone
slip if mocessary, is uaed to Fig 171 SHARPENING & FOERSINER B
sharpen bits., The nickers or
vertical cutters are sharpensd on
the inaide only, sc that the true
diameter of the bit iz not impaired.
The horizontal cutters the routers
are sharpened on the underside to
keep the cutting edge high and the
Bit is best held upside down im the
vise to do this., & file with =
plain or 'safe’ edgs hélps to avoid
damage to the other edges but a
small thres-cornered saw=-file is
more egfily controlled. Other bits
such as the snail csuntersink, nee
a fine "rat-tall' file te reach the
ipnside of the entter. Generally if
the cutting-action of the tool i=
thoroughly appreciated the method
of sharpening is clear.

-

MALLET Fig.374,375

Where the use of a hammer would
damage toels or material the wo aden
mallet ix used, Besldes aveiding
damaze the mallet is elso effective
in nae with chisels gouges dowels
gtc  having more striking area and
weight. The carpenter'a nallet has Fig-373.4 LB SHARPENKD AN AUGER Bil
a rectangular head of BEECH-WOOD.
The striking faces are tapered off
towards the bottem so that they
give movement of the tool =8 it ia
swungs A head 110 mm long B0 om
wide and 60 mm thick is a suitable
wize for most purposes, The handle
im driven in from the top and is
tapered in its width so that it
tightens up as it is driven ins

If the mallet is held upside-down
and dropped once or twice on the
bench the weight of the head will
tighten it on the handle.

——
r——

Fig YT MALLET

CLAM AND WQODWORK HAMMERS Fig.376

Thia hammer ia generally used by
carpenters. It has two parts the
head and the heandle. The end of the
head. wsed for striking blows ds
called the fage the other end is
the peen, The peen af this hammer is
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bent and shaped so that it can be
uséd for pulling nails. lnmmers
used in wooedwork have peens of diff-
erent shapes like shown on

Fige377 3?9. The facea of these
hammers 'are alvays slightly convex
s0 that they will not mark the
surface of the wood after striking
the last blow on the head of the
nail. Tt is important te keep the
face of the hammer clean and Treec
from grease or Flup so that it
will not glonce off the head of a
nail and bend it. It can be cleanecd
by rubbing over the Tace with a
piece of sandpaper. The size of a
hammer is indicated by weipght of
the head in grams or ounces.

PINCERS Fig +379, 380

This tool is chiefly used for
extracting nails and tacks which @
have become bent in driving. When
in use care should be talken Lo
praven£ the jaw from marring the
surface of the jeb by protecting it
with a small piece of waste board.

NAIL PUNEH Fig.381

Thia tool is also called 'Nail set!
and is used [or punching nail heads
below the surface, The nail punch
is a small steel bar about 100 mm
in length and 10 to 12 wm in
diameter, It has s cup-shaped

point and the size of the point
varieas with the size of the nail Lo
be =set,

SCREWORIVERS Fig.382 383

The plain screwdrivers are made
with blades in many different
widths and lemgths. The blade of a
screwvdriver is fitted into the
handle, either wood or plaatic, =

Ly a tang and the shoulder is
alotted or pined into the ferrule

for further strength., The shape of —e—
the tip of the screwdriver is i
important for good work and a L COM PN e
little consideration of this
moatter will aveid much irritation
and spoilt work resulting from the
screvwdriver slipping out ef the

Fig.iaa PLILI.I‘HE HAL WIH  Rglm II.I.H‘IIE AND SETTING
& PIMCER MaLs

—
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screv-alot. A tip too thin will
break under hard use and when too
wide will tear up the work around
the screw-head. The tip should be
square and straight and the taper
from the point should heaaﬂ
gradual as possible Fig. T84,

The tip should fit the slot of the p;,ﬁ?“m.ﬁ AR Copeet
aerew exactly and there should be

no taper on the tip until it 1is= =

clear of the scraw-head as that

all the power of the driver is Fig 385 SPIRAL RAICHET SCREWORYER
available for turning the screw.

SPIRAL RATCHET SCREWDRIVER Fip.385

The Spirsl Ratchet screvdriver is
further development in the ropid
driving of screws, It is used MAATEN
more in industry than in general BUME
wWoodworklng  for it is an expenaive
tool with limited scope. Diflerent
sixes of bits can be used with the
spilral rotchet screwdriver and thewy
are inserted in a chuck, which has
a loose collar to be held with

the free hand when driving in
screws. A further collar on tThe
bady af the screwdriver locks it

in either the open or closed
poesition and a similar bufton Le
that on the ratehetr scrpwdriver
reverses or locks the patchet.

The spiral ratchet screwdriver 1a
very effective for rapidly driving
screws inte softwood but where
there is any resistance, sufficient
downward presaure eantnot be applied
to prevent the bit from alipping
out of the screw slot.

FILES Fip.386 387 388 385 390,
391, 392

Files are used in many different
trades and many different purpokes,
They are classified according o
the shape of their cross section
for instance sguare rnund‘
triangular rlat‘ lialf raund,  atc.
and accarding to the manner in
which the serrations or teeth are

cut as= single cut or deublg cut, — - —
Hinﬁln cul meang single parallel {? O Q

linegs aseross the zurface and Fig-387 106, FLAT FLES, 388 HALF ROUND FILE. 300 TRIAMGUL &R
double eut mears  iwo sets of FILE, 35 SQUARE FILE AND 391 ROUND FLE.

parallel lines ercssing each other
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ghliquely. Triangular files with
pointed corners are made for
sharpening hand saws, The second
type with slightly round corners
are Tor sharpening hand saws.

FILES FOR WOOD e

Files for wood are made in several
cuts sizes and shapes and the L
teeth are pitched more forward L3
than these of a metal-working 7
file giving a sharper cut. Half ( e e
round files are the mest useful e -

in the workshop. L

Figasa Figan Fig 208

25 A
TE

L ]
P

RASPS Fig.393 394 395 ' ]

Rasps are verf coarse-cutting K
tools similar to files but diff- i
ering in that the teeth are
individually raised instead of
being fermed by cuta right across
the tonll #8 are those of the
file, Hasps are used for guickly
removing waste wood where cleaner
cutting tools cannot reach. They

tend to split of the ﬁdie:hnf the ::'_:—IMT wﬁm HALF?WE
wood and cause more wor an 3 :

they are worth unleas used carefully. WHODCTER. 2, OUNE: YooK PAE
Rasns are made in various grades

the coarser ones being used for
rough carpentry the finsr ones for
shaping curveéd surfaces and edges.
They also differ in shapes, The

most common Ones ares ruund‘

half round snd flat. =
OILSTONES Fig.396 397, 6398 399 : |
There are two main types of i I-_.—._._...iJI

cilstones mnatural and artificial Fig 387 BELGIUM ROCK
each obtainable in various grades.
O0f the natural stones the "Arkansas
aor American stome amd the

‘Belgium Rock' are perhapes the
most popular ones, The Arkansas
stone is a very hard and fine
cutting stone and mainly used to
produce on extremely keen edge
(woodcarving tools), This stone is
uaed with a kercsene il mixture
but the Belgiuym Rock i= only used
with water. Artificial stones are
usually made in three grades

cearde medium and fine. They are Fig 399 5LFS FOR CURVED TDOLS
made rom Carborundum or Corundum
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and should be fitted inte a wooden
case il they are not bought ready
cased beth for protection of
the stones which are fairly
brittle ana for convonience in
sharpening. Qilstones become
uneven with wear and it becomea
difficult to maintain a straight
edge when sharpening. Re-truing
the Fface can be done by rubbing
the stone on a sheet of coarae
emery cloth fixed on a flat
surface, Stones worn too much

for re=facing may be split and
sharped into slips for sharpening
eurved tools.

EMERY WHEELS

Emery wheels are artificial stones
made usually of either emery or
ecarborundum abrasive and graded
from soft to hard by letters {rom
fine to coarse by numbers, For tool
grinding the emery wheel should
have a medium grit and not toeo hard.
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SAFETY WITH HAND TOOLS

The proper care of the tools is as
important as their proper handling.
Th-rnfnrc‘ utmost care should he
taken in the maintenance as well as
the use of the different kindas of
tools, The tools should be kept in
a conveniant place which ia safe

and the same time handy. Tools THA 15 SCRAP! OO NOE KILL YOUR SELF - THIS a.m

placed on Slippery surfaces or pro= Figitg
jecting objects is hazardoua to Lhe

trainee and may result in the E
damaging of the tool itaelf.
Fig.’!001&.ﬁ,t.

1. Test the sharpnesa of cutting
toola on wood or paper mot on
your hand.

2, Be careful when you use Your
thumb as a guide during cross
cutting and ripping. Fig.401

3. Always direct the cutting
action of chise¢ls and other op
cutting tools away from your Frg£01 THUME DLIOE
bedy and hands, Fig.%02

4. Wear am overcoat ¢r shop apron
when you work with wood. Fip.403

5. Place toels in an orderly manner
on the bench or in vour tocl
cupbuoard. Folnt the cutting
edges away from you. Do not let
them rub against esach other.

LA

Fig ADZ CORRECT PRSSING DN &
HEL [

ot

Fig.W04
6. MKeep screw=drivers properly
cshaped to prevent injuriea to Fig 40§ HEMMERS HANDLES MU
h d b .. d - PROPERLY
a“d;ﬁ wood Tiber apnd screw~heads, Fig DL TOOLS MUST B8 KEFT i
Fig.%U5 SHFE PLALE

7+ HKeep handles Firmly fastened on
hammers wmwallets chisels and

filea, Fig.406

8. Use all tools properly and only
for their intended purpose.

9. Alw&yﬁ fasten or hold wood
properly in a 1.1':1.52T uge clamps
or hold it firmly im a bench=hook,
Fig.407

10. Put waste and short pieces of lum-
ber in a storage rack, Do not
throw them on the floor where
they may cause an accident.

Fig.408 ; ; :
FgAQT PRUFERLY CLAMPIRG M -
™ WE gEnen ViE Fgann T

BELOMNGS INTL THE
TE BOX
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11. Report any type of accident immediately
a0 that first aid can be given,

12« Co-oparate with fellow traimeers and
warkers to help prevent accidentsa. Be
asere of the movement of others. Think
ahead, Accident prevention mmat become
the full time-task of all trainées nhdf
workers im the shop. "An hour af
provention is woerth a second
of cure." Fig,409

MARKING TIMBER
Fig.410 %11 hi2

Time spent for selecting
timber prnplrly before &
marking out and cutting
ia well spent. It ia
advisable 1f timber is
in plank form, to mark
out as much os possible
of the work at once.
Thare are several reasons

for this, The fullest advantuge
can be taken of the grain, which
is mewst dimportant and the timbor
can ba cut sconomically. Sapwool
ar ather faulty timber like knots) -
and checks can be avoided. As Fig i, MARKKG OUT & FORD BEFORE CUT 4G
already mentioned in the ehapter
"Plane in uses' boards should be
marked clearly with a 'face side
and face edge mark' after they
bhawve been plannq‘ to aveoid con-
fusion in marking out and assembly.
In chapter "Edge jointe Fig.?7! we
have explained how te mork boards
for edge gluing, Another way of
marking out all frame constructions
ia the trisngle marking system,
Haila and stiles are marked with a
triangle which indicates the face
mide the face edge as well as &0 R
and bottom. Rail :nd atiles used r FIQAL PRI 0RO FOR. EREE Sl
for frame construction jointed by | ;\ | L A
a s8lip-joint miter=joint or i f \ { E
gertise and tonon-joint are always s
'trisgectloned" that means they are
divided into three equal parts.

LAYING OUT LUHMBER
Laying sut lengths Fig.d13

A A

FEY
1. &aleéct a board which has no
cheeks or knots. Fog OF MARKHG & FREME WITH BHIANGLES
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2. Sguere a line acroms the end of
the board at a place whieh will
avold end checks or knots. Place
the blade aof ths try sguars
firmly against the edge of the
board. Mark the line against
the tongue of the try square on
tha board saurface. The mark will
be at a 90 degree angle with the
edge.

3. Lay out the length you want with
a nonnurins ruleé and mark it
with a sharp pencil. Sguare the
line on the surface of an edge
and cut it off with a cross-cut
saw, Fig.41l

Laying Out Widths

1. Measure and mark the width you
want with any of the measuring
tools. Divide and mark a board
inte any number of equal widtha.
Lay the rule edgewise across the
board in a diagonal position,
as shown in Fig.415

END AND CROSS LAP JOINT Fig.416 417

This joint is used as the simpleat
method of jeining the corners of a
flat frame and is strong enough if
the frameé is to be faced with ply-

woods The shoulders 4if cut carefully,

keep the frame fairly rigid and
square. The frame should be laid cut
when marking out with the face side
up and the face edges inwards. To
cut off half of the joint is also
called ‘halving'.

To meke on end or cress-lap jeint
Fig,4%18

1. Make and square up to the given
dimensions  the pleces that are
to be joined.

2+ Place the two pleces inm their
proper poaitions. Mark the
logations of the cross-lap jeint,

¥ Square lines across the =uriaces
of both pieces. Use a sharp
pencil and a try sguare. Fig.4%18a

4. Extend the marked lines on the
edgaes of both pieces,

~
Fig &15 LaymG OUT willh

Fg wifh CORMECT CHISELMG OF & LaP

-
3

Fig &Il EDGE MARKING
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5. Mark the dePth of the joint with
the marking gauge. Fig.419 h19A,
The dopth should be one hals the
thickneas of the piseea  beesuse
tha surfaces are to be flushed
when together. Fig.420. When mor-
king end-lap joints cut the ahnul:f;
der and the two lapa off with a 2=
BSAWas

6. Saw just inside the lines merked Fgdla MIRKNG & L8
on the surface of both pinn&ul
to the propesr depth  with a
baekzaw, Fig.hzi1,

T+ Make a2 few extra saw cuta inside
the marked lines to approximatel:
the same depth. This will make
chiseling enaier.

B, Cut away the waste =mtock with na
chisel, Fig.422.

9. Fit the two pieces for trial nss-
embly. If the joint is too tight,
pare the sdges of the piece care-
fully with & sharp chigel. The
piscos should fit snugly but
without being driven.

MITER LAP JOINT Fig.423

Miter lap jeoint is a simple method of
running the grain of the wood round
the corner for o bhetter appearance.
The jeint is similar to the end lan
Joint only that the right side sur-
face isx jointed dinm miter. This joint
is used for big flat frames like
decorative door Iframes or frames which
are glued or screwed to anether body,
Tha joinot may be glued and corefully
screwed from the back. It i8 not ae
atrong ns a mitered mortise aond tenom
jnin11 but is more =sirple to make and i
strong encugh for these particular Fig k11 CLTTING & TENON
Jobs.

MUBTISE AND TENON JOINT

The mortise and tenon is probably the
most familiar and most widely used
joint in woodworking. It ia extensively
employesd in every class of construction
from rough carpentry to cabinet malking
and various forms are used to suit par-
ticular jeba. The mortise is a slot cut
out in one member and the tenon or tom=-

gue cult an the other mewber to it inte
the slots

Fig. 420 READY MEMEERE
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Marking out is done on most Jjointa
with the try square pencil and
mortise-gauge, Where the facea of
both members are to he made flush,
it is best to mark out both
moertise and tenonm with the same
setting of the gauge. The temon is
cut with gither tenon or dovetail
Saw. The mortise is chopped out
with & mallet and & mortise chisel.
The temen is usuwally about one
third of the thickness of the stock.

To make & mortimse

1. Mark and square up to the given
dimenniﬂnu‘ the pieces that are
to be joined. Fig.425

2. Study your werking drawing.
Determine the thickness and
width of the mortise,

3. You may need to mark identicml
mortise as in marking the legs
for a stool or table, Mark all :
the legs tegether. The legs mast
be perfectly sgquare to do this
accurataly.,

Fq &6 ABL DCIHEC' CHISEL-

=3

il

I

|
ha-

k. Fasten the piece to be mortised “— —
with a clamp on the bench tep.

5. Do not chisel the mortise at
once to the marking lines, Keep
1 or 2 mm distance from the
marked lines until the mortise
has its desired depth, Then
chisel and trim the sides and
the anda of the mortise to its
proper width and length,
Fig.426 A,B,C, 427

6, Another method is to bore a
' series of holea to the depth

ra i1k 5P BY STEF

necessary with an auger hit CHISELING
alightly amalleér than the thick-
ness of the mortise and clear
ths surplus waste with a chisel.
Fig.h28 429.
To make a tenon
1. Layout the tenon ocm the rail Figze. B SERIES OF HOLES

2 MO
according to the dimensions ef s o

the working drawing,

2. Fasten the rail verticamlly {in
the banch vise.



T« Cut the tenon with & backsaw.
The =aw cut should be barely
out=ide the gauge lime.
Fig.h30 431 b3z

4. Place the rail horizeontally in
& vise or bench hook. Cut on the
waste side of the marked line to
remove the surplus stock., Fit
the mortise=and=tenon pirces for
8 trinl assxembly. The pieces
should fit riagidly without being
driven. See Fig.b001

THE MORTISE AND TENON MITER JOINT
Fig.i33 430 435 436 437 435 B39

In this method the joint is mitered
at both sides back and front and
the end grain is shown on one side
only. A strenger methed is the
riter joint whera the frombt is
mitered and the back shoulder ia
not eut in miter but rempins
rectangular, 1t offers a greater
fixing surface but is not aa neoat
in appearance. It is set and marked
with A Try sguare and mortise

gaugze as fer a plang mortise and
tenon alip-joint, The miter is then
et out on the face ol each picce
and the parts to be cut away
clearly marked on both faces and
edges, Cutting may then bLe dono
with a back=saw or dovetail Saw

an the waste side of the lines

and the shoulders miters carefully
trimmed to fit the jodnt.

TWIl TENONS Fig.h40 41

Latra thick rails noed twin LE8RONS g gp mcoRREC CUTTING
to guarantce the durability of the CF & TEWQN
joint. If a single tenon is used

on thick rails and stiles tihe

sides of the mortise tend to warp

and twiet for lack of support. The ggen cace wicr o
twin tenons awveid this difficulty
and make the joeint much atréncei.
The procediure for making this join
is much the same as on the single
maortise-and-tenon joint.

WEDGHRD THROUGH TENON Fig.hh2

when & joint nas to be fairly strong
it i3 advisable to make the Tenon
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E =

Fig, 440 WINDUW FRAOME wWile T#A%
TENDRS

F g 436 WITER JOINT WITH
4 REBEET

Trrr Ly

g L3TWIHER JONT WITH
A THRCUGH TENDN

Fig @41 TW#IN TEMCH

Frg 435, TENON DOWEL LOCKING JOINT
Elg 442 WEDGED THROUGH TENON
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right through and wedge it. The gen
eral procedure is aimilar to a stop
mnrtiat. ({that means that the tenon
is not made through) but the
mortise have to be squared round te
the oppoaite faes. When chapping out
the mortise is cut bigger on the
outside to allow the tenon to
expand when the wedges are driven
in. Saw cuts are wade in the tenon
for the wedges to be inserted.

JENON WITH LONG AND SHORT SHOULDENS
EOH _DOOR aND WEINDUOWS %ITH RABBETED
ERAME WORK

¥hon a deor or similar framewerk had
to be Titted with a robbeted-in
panel or glass the Ltencn has
larger shoulders in front and .
shorter alt the back and the depth of
the rabbel must bhe subtragted [rom
the depth ef the moertise, This is %

becouse the rabbet plane must be il i s
pushed right through at both ends
of the stiles and rails Fig.%43.
Note that in @ll framing work of
this kind the mortise will be made
on the stiles &nd the tenon om the
rails.

Fig. 443. TEMUN WITH LOMG AWD SHORT SROULDERS

Marking atalea

1. Plane them to the [indshed Fig #ad LETING DUT HABEET
over-all sime and mark with a
gouge the width of rabbet along
the race edge, Then the depth of
the rabbet is alsc marked on the
back of the stile. F:g.ﬁ#&_qhﬁ

2. Clamp tnem together temporary s
with the face eides Lonching
sach pthar and the fanee edges
Il.'pll'l.!"'d!. Mark Tthe avar=sll

Fig 646 SOUARNG THE MORTISE  COSRECT DEFTH
height of the deoor and square 9 TNE ey

lines across both stiles. Note

that a wastes allowsanse is8 made PR i

on both enda to miniwmise any "o == : o ,
- '

tenvency for the wood to split [ i
when being mortised. Fig.4h6

3. Now mark the over=all rail widih
and a second line for the rabbet | i il
ﬁapth. thot is the distance by
which the tomon 18 sst in. It
remaina ohly to asparate the Figé48 THE CORRECT LENGPM WLL SE OUT
stiles and gauge in the mertisec. AFTER JONTiNG
Fig. 447 448,




Marking the rails

Cnce again the parts should be
clamped together temporary after
the rabbet has been gauged. Mark
first the over-all door width then

the width of the stiles and the el R S
depth of the rabbet and square Piridrici PRIMNG

nerosa the fﬂc&—adges. The front
shoulder will be cut off lenger
and the back shoulder shorter.
Fig.hbh

Cutting the tenons (See Fig.430 h31)

Make the aaw cut on the waste side

and be careful not te cut past the S — : =

shoulder line. One side will o m'{muwl' IR E R
obhviously be deeper than the other.
The shoulders are cut of{ on the —
bench heok with a very slight bevel |_
towards the shoulder.

Vindow frames may be counter-doweled.
See Fig.h49 450

T THROUGH DOVETALL GROOV NT
Fig.h51 452 453 454 455 = =i
This is the simplest Torm of ﬁﬁk % ;# |

dovetail grocving, which runs
right through from edge to

edge of the board, The position
of the shelf or partition should
be marked on both pisces teo be
joined tegether. The width of

the groove should be slightly
leas Lhan the Lhickness of the
shelf. The depth of the groove

is gauged on both edges, Tha
cutting is done with a grooving
saw or if not awvnilable with a
tenon saw. A guide for the saw is
quickly made by planing the edge
of n gpare piece of weoad to the
dovetail angle and clamped across
the werk exactly on the grosve
line. It 15 & good practice to
ensure that the Jeint is slightly
tapered and does mot tighten up
until the shelf is nearly in
position, A too tichtly fitting
Joint is difficult te

assemble because of the [riction.
After the groove is ready the
dovetail end ledges on the

Shelf are made with a fillister
plane. Fig.456

R Y

Fig.L5% CLEANNG THE ——
GRDOYE WiTH & ROLITEH
FLAMNE
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Pig.ii?

Wide boards have a tendency to warp
and twist and dlften need strength=
ening acroes tha grain. A pisce of
wood Fixed to the undérside of the
boards and running across the grain
is called a ledge or batten.
Dowetail ledges a suporior te
screwed on ledges but involve much
more work and skill, There are two
types of dovotail ledges the [lat
one and the upright one Fig.458.
They are made of well seasoned
hardwood and care should be taken
that the grain is always upright
like shown in Fig.%%9, If the grain
ie flat or horizontal it shrinks
and becomes loose im the joint,
Gluing of dovetail ledges ia done
only on one side as there may be
some shrinkage or swelling across
the grain.

Fig.460 461 L62
LE3 hE4

'Clamps' are pieces of wood
jointed to the onda of wide
boards with the grain
running in the cpposite
direction. They serve the
same purpoae as ledges but Fiis ;::mﬁm?mﬂ
are used where the wor 5

regquires to be kept flat,
Clamps may be fixed by the
tongue  groeve locse
tongue dowel or mortise
nnd tenon methods and are
enly glued im the centre or
at the tenon or dowel joint.
The clamping-picce for most
PUrpOSEs  may run right
across the end grain of the
board and ecan be left longer
at the anda to be cut off
when the glue has aet,
In cobinet work however
the ocbjectiom to plain
clamping ia that the ond ==—=
grain of the clamp showa
on the edges and may
pl‘gjnr,l. il there is

any shrinkage in the
width of the boards. Fig 450 LPAGHT LEDGE JOaNT

i

AR
!

Fig 457 CUTTING LEDGE Witk —
A FILUSTER PLAKE I\
Wl



118

P DOWEr ERD GROOVE CLAME JOIMT
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TONGUE &EE g%ug!,{&g ANGLE JOINT /
Fig.465 b7 LGB 469 ;

This joint is more satisfactory
than either the lapped or the
butt joint. In one piece a groovel <=
is ecut as deep and wide as half
the thickness of the board. In
the other piece a rabbet ia cut
of the same dimensions,k though
these dimensions may vary Ter
different jobs. & different method
is the loose tongue joint. Here
a groove is ploughed in beth J
pieces to be jointed with a Fig 165 RABEET AMND TOMGUE  Fig a06 MITER RAEBET AND
plywood or & cross-grained [eather. S ICHGLUE J3INT
Tenguing and greoving 15 also
uged in board ;j-l:lin.i.t‘l.g‘_ flooring
and paneling.

Fig.4%70 471 Fig. 467 CORMER DOWEL MTER
ot

This joint differs from the ather
mertise—and-tenon joints in that
it can be taken apart., It can

also be tightened by driving in
the key which is not glued, It 1s
used on benches tables and ather
heavy wood construction. The

Keved joint is a through mortise
and tenom joint with a tenon at
least twice as long as the mortise.

Fig. 458 SPLINE

Fug 470

| Ay

T’LINE ToG IIU(.'H SI‘I.JNE OUf  SPUINE
' ANGLE  CORRECH

1. Make the throuogh mortise and
tenon jeint as explained in
Article 'Mortise-and-Tenon'
and whep that fits  ley out a
through mortise on the
projecting end of the tewnon.

2. Thim mortise should be
rectangular in shape, The end
shoulder of the key mortise

H = |’_ \‘“\
rust be cut slightly in bevel ﬁﬁhumn?AMJQMx!r \H\\RHEW
Jon
i
[

toward tile underside  buil the
opposite or inner end sShoulder
ahould be cut at a right angle
and cut back at least 2 ta 3 mm
beyond the face ol the large
mortise member, When the
winrtise has been cut,  the

o
upper edge of the rectangular
hoele in the tenen should
therefore, be a litile longer
than the 1uw&r edge .

Fig 4T KEY MORTISE AND TEMCH JOINT
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5« A key is now made to fit this
mortise. The rear edge of the
key is square to the two ends
but. its front edge is tapered

to fit the mortiase,

When this key has been driven
into the mortise its rear

edge bears against the face of
the mortise member drawing the
joint tight. If the mortise
made through the tenon b niot
been cut back 2 or 3 mm the
Joint could never be tightened
beeause the wedge could not
press the second member against
the shoulders of the rail.

DOWELLED JOINTS Fig.h72 472A

This is another methed of strenmth-
ening an adge jeint and is used as
a substitute for the mortise and

Fig. 472,472 A GROOVED PROFILE AND SPWAL DOWELS

tenon. Hardwood dowels (Mulberry)
are inserted at intervals at right
angles to the joint edge. giving
extra gluing surface and keeping
the twd parts sccurely in position.
Fig.473. The dowel joint nesds to
be carefully positioned and the
dowel hole must be bored at right
anglea to the surface, For dowels
straight-grained lumber should be
used. The dowel may be driven
thraugh »n dowel plate to bring it
to the exact size, Fig.474%, When
the dowels have been cut to

length the ends should be trimmed
that means the sharp corners taken
of f with a dowel trimmer. Fig.i75.
The dowel also needs a Eroove to
allow air and surplus glue to be
sgueczed out. I it cannot drain
away it will simply burst open
the wood as shown in Fig.476.
When marking out the edges for
boring, the two boards are placed
together face sides outwards and
held either in the vise or by
clamps. The distunce betwean
dowels will vary atcording te
the kind of work and strength
required. The centre of the dowel
is squared across both bospds or
8tiles, The longitudinal centre
lines are made with a marking
gauge Sgt to half the thickness

Fig.L76, DOWELS WITHOUT GROOY-
ES OO0 HOT DRAN THE
GLUE AMD SPUT THE WOOD
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of the boards and used from the
face side of each bosrd., Where
these lines intersect the sguared
lines are the centre of the dowel
hole. Fig.h77 4768. A twiat-bit

with a apur or an auger bjt is

the best typea for boring dowel
holes. The spur or point is

placed on the intersections of the
lines and it may be usmoful to make
B hola first with an awl. A depth
pauge must be used for uniformity
of depth when boring anmd it is
important to kesep the bit perfectly
upright. Fig.479%9. The heles ars
countersunk slightly to aveid rough
edges keeplng the joint apart. The
dowels and the dowel holes on one
Joint are glued first. The surplus
glue should be cleaned off if the
Joint is not glued together
dmmedintely. The dowslled joint
depends entirely upon the pressure
applied for the removal of surplus
glue. There are many varieties of
the dowelled joint besides the

edge joint. Dowele are often used
in place of the mortise and tenon
to join rails te lega im froming
doors and similar construction.
Euttin; off dowels to egual length
can also be done as shown in
Fig.4B80,

END JOIRTS

It ias well known that a moat
difficult problém in woodworking is
to obtainm leng raila or Sgquared
timbers. Since the presence in wood
of natural defects is a very great
obstacle boards and reils of
hi;h-quniity and long dimensions
must be Joined. In this respect the
Jeining of small pieces of wood
into lengths is sometimes very
important. This ean be deme in many

wWaAYE . Common methads are shawn in
Fig.h81 iz K83 A&k LB 4Bié,

THE FRENCH JOINT Fig.487

This joimt is not wery difficult teo
make and it 18 the strongest of its
kind. When marking the two pieces
to-be joined the thickness of the
wood should be divided in three

J

Fig ATL LAniNG OUT FOR OFFSET DOWELRG
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egual parts and gauged with the
marking gauge. Fig,488, Then
mark the lengths of the tenons
to the given dimensions,
Fig.489, The twe parts to he
joined receive the same marking
because they are of the zame
gize., Fig.4o00. Cut the tenons
with a back or doveisil saw,
The slo: for the end tenon

must be chiaspled out, The two
Shoulders of the centre wedge
hole are eut slightly shorter
and in bevel towards one edge,
Fig.491. Tha width of the

wedse must of courae bhe
slightly larger than the

bevel of the wedge hole_ othar-
wise the joint could not be
fixed tightly at the visible Fig 4 BT TWO :'ﬁcmmrs
outside shoulder joints.

Fig.492

DOVETATL JOINTS Fig.493 494

A well made dovetail jeint 4is
orne of the strongest in wood-
work But much more difficult
to make than other joints,
The 'dovetails' so named
because of their shape are
cut on the end of one member
and the 'pins' on the other,
The pins are set osut and cut
first and the tails are
marked from them, The four
chief methods of dovetailing
aret the 'Through' or 'Common’
dovetails 'Lapped“ "Miterad®
'Boevel' or 'Funnel' shaped
dovetails.

g <80 LaYMG OUT EDGES

Spacing out the dovetails

Setting ocut dovetails often
causes confusion and mogt
doubts oceur on the number
and propoertion of them. The
strongest form of dovetailing s
is that in which the devetail [{i§
and pins are ithe same aize
and are us-. where strength
is of utmost importance, The
Joint has a much better
aépptaronce if the dovetails
are made wider than the pina
purhaps twice the width of
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the pins. How to find the number - .\F" ]
of tails snd pina see Fig.ko9s, hdég z |
Number of tails = width of wood \\ Ejes |
3 x half the thickness of waod 4 2
Samplet 3 E
100 3.7 3 or & tail pins \:g;i— T
= - = =] 5

xS o E

NN

2 S

Number of pins = Number of tails + 1 tr
Sgtting ocut a Through=-Doveiail i

The members to be dovetailed
together are cut to =ize leawving Fig £95 GRACHG OUT THE
about 1 mm in length and width for i
trimming off. The members are marked
on the facge edge with a triangular
mark to make sure which of the Tour
members fit topether. Fig.%96.

For example concerning the
construction of drawera the front
and back pieces receive the pins

and the side pieces  the dovetails.
It is advisatle to plane the ond
graln se that & clean surface is
provided on which the lines will

be clearly visible, At a distance
from each end eyual to the thickness
of the boards plus 0.5 mm, & line is
sguared on all faces. There are
several methods of marking the
dovetails ond pina,Z but the moat
precise method is to make &
template. Fig«.®97. Thiz cen be done
by the method explained in

Fig.395 490. A simple method ix to
lay out the angle of the dovetails
gs follows:

Square a line across a board and
step off six spaces with a divider
Fig.499. At the sixth point make a

..W -

Fig 267 MWARKNG THE DERTH

line parallel to the eédge of the

bpard, Lay out one space on the

parallel line and draw a line from

this peint te the edge of the board {
where the Tirst line bbgins. This= ] o A

will give you Lhe correci bevel for

a dovetail. Note mever set the T f
dovetail in & teo sleep bevel

bocause the itail cormers will break t

off, Fig.500, Now the two end pins B
are set ocut to begin with. The Figa. i;!
number of pins must be estimated Lk O HE AHGLE

and marked on the end grain, Each DOVETAL: MARKIND- §EVEL DF THE DOVETALS
pin merk is squared down to the
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shoulder lime. Fig.501. Befdrs
edtting the ping it is wise tog

shade the waste picces with a

pencil to aveid cutting the wroeng
pieces, The dovetail saw is used

to cut the pins down to the shoulder
line and the inner sockots are
removed by chopping them out with

A mallet and chisel from both

sidea, Fig.502. Care should be taken
to cut always on the waste side of
‘the line, When the pieges are cut
out  the cther board ia placed on
the bench top and the pins are
placed on it exactly in positieon

and then marked by scribing with Fig 0. ANGLE OF THE DOVEIALS 10 STEEP TAL CORNERS
! WLy BRER

an awl or sharp pencil areund the
pina. Fig.50%, Whan asneuhlingl the
dovetgil® are tapped in evenly with
8 hammer and a piece of waste wood
and =hould not be finally driven
down until they are gluad up,

LAPPED DOVETAILS Fig.504 505 506

In the lapped dovetail the joint
Ehows only on one side of the werk
instead of on beth sides as in the
through dovetail joint. It is
cemmonly wused in drawer constructions
and case work, The besrds to he
dovetailed are cot exactly to length i

= ] " o
and width subtracting the 'lapa‘, ..-ﬂ'ﬂh_s

The laps should normeally have 1/3 ! e i

to 1/4 of the thickness of the 'JFVA‘J

drawer front or a better method is |

to mark the length of the dovetail ¥ A Fam i B
with the same gauge setting as used | o o

for marking sides and back. Laying
out dovetails and pins is done in
the same way as in through dovetail-
ing. The joint is eut in the same way
a5 the through dnvetail‘ except
that the pins cannot be sawn right
threugh. They are cut as far as
possible and then chapped out with
a4 mallet anmd chisel, Fig,5ﬂ?‘5oﬁ

MITERED DOVETATIL

This joint is used in high-class
cabinet making in all pesitions in
which it i=ms mecessary to coneceal

the dovetails completely. It is used
in box construction where there are
no projecting tops far example
certain rails =olid cabinet
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Eaatit "':I\Im
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!
] -.MrJHHn{II ’-'-'. Wil

Fig 500, LAY DLT FOR A MITER JOMT

Eigsi2 FERES
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carcases etg, With this joint it is
absolutely necessary to mark out
from the pins., It 1g imposseible

to do it the sther way round.

Marking out a Miter Dowvetail Joint

ll':l il
Cut the boards to be joined to the [ﬁmnﬂﬂ.
correct dimensions, A marking FgSHEUTING THE ENGE  Fig.5i6 CUTING THE TALS
gauge ir-3et to the thickness of MITER
the boards and “he inside surface
of both piecen are marked as shown
in Fig«.509. From the projecting
laps a rabbet has to be cut out at
the end of sach beoard. Fig.510.
Now'the same method of marking out
pinsg can be used as on lapped
dovetail jointa, It is a good plan
to cut & template from a piece of
cardboard with which the pins are
maried out, Fig.511 312,

Cutting the pins ";'.

Cut the pinsg with a dovetail saw
to the shouldar line. It does not .
matter if the lap is touched by o
the saw (providing the outer cormer th”h
is not renchedJ‘ because the saw 1
marks are removed later when the
miter is cut, The outer miter
shoulders can be removed with the
BAW. Fig.513'511_!. The miter along
the lap can be mainly cut with o

i

Fig. 96 MITER CHSELLED THEM
PLANED

aharp chisel as in Fig.515%. It is

finally trimmed with a rabbet . \
plane  the board being either Fighh ALAMING MOER WITH
clamped down on the bench or & WMITERED SUPPORT
fixed in the vise. To make certain FECE

of the exact ongle fix a bloack of
woed behind the board the end of
whigh is plsned at exactly 45
degrees. Fir.516,51?.

H E L Wl N
SHOULDER MITERED

Anether method is to makes a
dovetail joint where the [ront
or top edge is cut in a miter,
Thia i= of special value when
there is a rabbet or if it needs
a neat finish, It also enables A
the edgea to be rounded or to be o a2
moulded. Fig.518. When cutting

‘the miter heold the sew on the

wastias aide ae that the line is Fig 81




127

left visible, The marking and
cutting of the dovetail and pins
is done in the same method as in
aormal through dovetailing.
Fig.519,520 521 and 522 shows how
to cut out wastage on both jeints.

BEVEL DOVETALLS

This joeint is used for such itema
as waste-paper boxes f{lower potis
and decorative boxes of all kinds.
Befors the joint can be dealt with
it is necessary to decide upon the
proper ahape end aize of the side
pieces and alse the bevel at whieh
the ends are cut. Neither can be
measured directly [rom either the
plan or the elevation. When cutting
the pleces you must take care that
the wood i8 cut wider and longer
that aescmsa necessary at first
glance., The dotted linea at Fig.333
make this clear whilat the shaded
saction shows the size needed,

DPrawing

A drawing mast be prepared from
whieh all bevels and =izes can be
obtained. Draw an elevation and
immediately below it & plan, &5 in
Fig.524. In the elevation put in
the thickness of the bpard and
draw the edges sguare. This will
give the width of the board
required. To find the length
continue the slope upwards until
it intersects a horizontal line
A=A which passes through the inner
corner of the board. The distance
A-A im the true length reguired.
This is an impertant pnint; Most
people would pick on a-a as the
correct length but this does not
take inte seecunt the faect that |
the edge is bevelled in its "_"-——T'-
thickness and ia longer when r-i

measured on the inside than on the

sutaide. To find the true angle of
the ends it ia necessary to pivet s B

the side down so that it is placed by

in a herizontal pesition. The I3

section of the aide 15 shown B P
shaded. Allow the side to drop down HUE RHGLE
as shown By the arrows until it T L]

526, SETHNG
lies flat. (See dotted Lineés). e mﬂaﬁw

ASCERTAINED
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Seen in the plam,  the side would
then appear as showsn below and
the true angle can he measured,
Trim the boards to the over-mll ﬂﬂmﬁﬂ
width and sct on nn adjustnble ™

sliding beval to the true angle i

of your drawing. The board can

then be marked cut as in Fig.jzj_

the length being marked on the

edge by using the aliding bevel. Fig.a2s. THE LENATH OF ONE SmE
By woerking this way timber can
be saved, Plane all four pieces
to the same size and angle. One
should be completed and the
other three tested agninat it

in turn. Now you toke the beyel
of the side edges from the draw-
ing by the help of a sliding
bevel| mark the end grain of
each side and plane the edgea
down to this mark line.

Bevel of the ands

At this stage the ends are
square in their thickness and
the correct . bevel has now to be
worked out. Revert to the plane.
Fig.524 which gives the true
angle af the end. The dotted
lines show the outer corner of
the end grain and the thiek
solid 11na‘ the inner corner.
Draw a line at right angles to
the solid line and at a distance
from it  equal to the thitkness
of the board. Draw a second line
parallel to it, By drawing a
line from corner te corner the
bevel of the edge is givem. What
you heve done is drawn a section
through the side of this point.
This angle is marked on tha taop
edge on each side and planad down
ta the marked line. Fig.526

Marking the dovetails

You cannot use tle gauge for
marking dut, Irstead measure
in the depth and mark with Fig 527 LATING OLT & SPACNG DOVEWNLS
pencil and sliding bewvel, :
Now the dovetail and pins
are marked as shewn in
Fig.527 528,

Fig 520, INCORRECT LAY ou1T



MITERED INTERSECTION JOINT
CROSS BAR JOIRT Fig.529

Cro==s bar joints are usually made
by joiners in window comstruction.
The bars are planed or cut inte the
gver-all size and then set out.

Mark and square, to ithe given
dimensions  the pieces that are to
be joined. Place the two pieces in
their proper positions and mark the
locations of the c<ress joint. Sguars
linea across the four surfaces so
that vou get the thickness of the
bar marked on each surface. Now
diwvide the thickneas of the har

into three egqual parts inside the
two lines marked before as woll as
along the grain where the joirt will
e made. Fig.530. On the surface

af the bar a line is marked aleng
i1he grain on both sidea indiceating
the depth of the lap joint. The
depth should be one=half the
thicknesa of the bar_ bhecause the
surfaces should be flush when
together, The depth and widih of
the rabbet must be one third of

the thichkness and width planed from
each underside of the bar.

Fig.530 531. First the laps should
be cut one from the top the oather
from the underneath, The cut should
be dome on the waste side, down io
the centre line, The miters are

cut either with a dovetail maw or
op the miter trimmer. Fig.532‘533.
Fig.53% mhows the mortise and

tenon joint of the bar with the
atile.

ONS
LEG-RAIL CONSTRUCTION

The simplest form of table or atool
conastruction is that im which four
legs are fastened together by rnila,
usuplly by means of mortise and
tenon joints. The haunched mertise
and tenon is mecessary {or glving
sufficient atrangth at the top of
the leg and the enda of the two
tonons | where they meet inside the
leg are either mitered or nalved.
Fig.535,536. The rails may be set
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in slightly from the face of the
keg. or finish flush, The further
the tenon is =et in however  the
ahorter it becomes ‘and the holding
strength will be decreased. When
doweling table legs and rails good
mathods are shown in Fig.A77 and
478, (dowel joint) as well in ]
Fig,53?1533.539, A aimple and 1
effective method of lightening the I
legs iz te taper them, Tepering is |
generally carried out after thes {
Jjoints have been cut but befere i i H
they are gluecd together and starts Fo.537 ATEMN DOWEL LOGHNG
at the peint where the lower edge

of the rail meots the leg in order

to keep the shoulders square,

Fig.540. The bottom edges of the L
legs are always chamfered to avoid L
splitting aa the table is moved
about. Fig.541, Before the marking b
out is started the parts of the
table or stool should be laid cut
and identified 80 that the best
possible use is made of the grain.
The marking sign as shown in
Fig.542 indicates the side edges !-
of the legs and the top end. Legs [
particularly the front legs should |
be matched for eolour and
characteristics and the grain
should be straigzht. If there are
curvea in the grain they should run
putwards towards the bottom. Curwved
grain in the rails should be e
arranged so that it drops tewards — = ——
each end. All these points make.a
eonsiderable difference to thes
finished appearance of the job.
When the joints have -been. cut ond
fitted the aim is to glue and
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assemble the two ends as separate

frames, Legs can be glued with har
or G clamps, but it is easier to
press the joint together between
the bench front and back cramp
iron. A table top made from
prefabricated boards (chipboard or
laminated boards) ig generally
Elued upon the raila. but if it is
4 solid top of any width no gluing
is permitted. (S5es chapter i
Shrinkage and Swelling of Wood)
Fig.60 €1 62 63. Different methods
are used fur fixing solid topm. A
. COmmon one lsi wooden buttons
fitted into grooves in the rails

Fg 542 SURFACE EDGE
MARKING
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which are long encugh to allew the
button te move With the top and
provision must be made for movement
across the grain, Fig.S543 Shi.

Four mere methoda are ahown in
Fig.545 546 547 548,

DOCRS
, Fig. 543. WOODEN BUTTONS FOR FIXING SOLID
LeE GED AND BRACED DOORS Fig.549 TABLE ﬂﬂ

This simplest form of doors is known
as "ladged! duur. which is a

numb r of boards usually tongued
and grooved mnailed or screwed to
herizontal Battens or ledges. The
nails aere clenched over on the
inside of the door. (See Fig, 141
Chapter 2). For small doors two
ledges fixed gpproximately 150 tao
200 mm from the top and bottom are
sufficient  but fer full-size doors
thré ¢ ledges are needed, Ledged
doors ‘end to twist and to drop on
the unsupported side., For this
reascn sloping 'braces' are add
which increase the strength of thie
door and tramsfer the weight of 4he

unsupported side to the hanging %F‘ﬂss SLOTIED METAL
aide. The bottom of the brace has . BLAIES Fig 546 FLAT SLOTTED
therefore to be on the hanging BETAL SATE

side. The braces are notched into
the ladges and the appearance is
improved by chamfering or bevelling
exposed edges, Fig,550, Different
methods are wsed for joining boards

=————4P\/
f;: this purpose. Fig,5351 552 553, Eff] rﬂff)
5 &

= Sa—

FRAMES AND PANELS

Fig. 567, WELE TOP FASTEMERS
Frames and panels are used to
counter the effects of movement in -
Bolid timber and to lighten the = ==
work. They had to a large extent
governed the technlgues of cabinet
making until the production of good
gquality laminated boards was
explored but they are still used
for doors_  room panelings and a
variety of other purpose. The
framing is usually mortised and
tenoned together and the panel set
in either & groove or a rabbet.
Fig.555« The thickness of the
groove ahould correspond with the
thickness of the mortise  which is
usually one=third the thickness or

7

S8 TABLE FASTEMED

WITH APRIGHT Qe
LEDGE OOWELD 10 The
REIL




i
il |
Fig 84, LEDGET! DODR WITH WD LEDSES

AND CHE BRACE

o R

S

i;"}

Fig 755, LAY OUT OF & OROOVED PRMEL



133

the frame, Fig.556, This is more
convenient for working as the

groove can be taken right through,

the ends being used to accommodato

the haunch on the temon. The pro=
portions of thse panals neasd some
ceonsideration on some jobs_ these

may be governed by the nnua for
economy and arranged to suit the

gize of the object but om good

class werk the proportions of the
panels are usually arranged to
harmonize with the work, The simplest
type of panel is a plain flat panel

of the same thickneaa as the groove.
Flywood is often used because of its
non-shrinking qualities and large
nreas, Fig.557. Flain sclid panel=s
often have to be joined to make the
width and are usually chosen faor

thelr fine grain patiern to provide
intereast, The sharp adges of the
framing are taken ofl either by
moulding or by chamfering., Where the
panel is shaped off towards the adgas
and the middle left stronger is called
‘fielded' Fig.558. This iz normally
done with a shoulder or rabbet plane.
For all the solid panels allowance be
made for shrinking and swelling. A
railsed panel projects over the face

of the frame and avoids showing a gap
through shrinkage. Fig.559. In a
rabbeted frame the panel is fixed from . PLSCIEEITES
tha back with a small neat bead into r‘mms =
the angle. The bead is nailed or
screwed  but never glued. Fig.560., Ir -
the panel is fixed from hoth sides . bl

with & bead then the fromnt one may Fig 558, PANELS & OLUED AMD A

be glued. Fig.561. LOOSE BEAD AND A RAGED PANEL
DRAWER CONSTRUCTION

Tha back front and sides of a drawer
are joinsd together with a lap
dovetailed or a through dovetail

jeint. When lep-dovetailing only the T4 I00 BNV RATAAR
front board is joined that way. The
timber for drawers should be well Fig.560. HOW T0 NAL A BEAD

sgasoned and where a sel of drawer is
being mgdn. the frontms should be
matched up with vach other and with
the body. The fronts are made of
thicker boards than the sidea  common s

sizes are; 20 mm for the fronts and Fig 56, GLUED DECORANON BE4AD
12 to 1% mm for the =ides. Only for

very large drawers do the sides have




15 mm or more. The bottom of small
drawers im grooved into the front
and sides and screwed or nailed
inte the back as it is slid in
when the box has been glued=up.
Fig.562. On large drawers however
& stronger method is to groove the
bhottom higher and increase the
strength of the bottom. Drawers
are made of hardwood for harder
wares, When the wood has been
prepared it is cut into sizme and
markad, It is important that all
the edges are perfectly square.
The dravwers should also be nuwm-
bered if there i85 more than one

of the saame size in order to avoid
confusion. Allowance must be made
for the aide top and bottom
runners in between which tha
drawer is fitted. Fig.563. After
the drawer box ies joined and

glued the final fitting of the

drawer into the opening is B F‘F-“"m;;sﬂw iz
adjusted with the runners. Clamps ;

lunijr be necessary to tighten uwnp Hq.w.msE:‘me el

the joints but they need not he

left on if the joints fit well,

The grain of the drawer bhottom

should run always across the —— Aﬁm
drawer from left to right, u

Fig.56k. Care should be taken Fig. 565, BOTTOM DSTANCE FOR LARGE
when cutting the groove for the AND SHALL DRMWERS

drawer bottom, Fig.565. It alao
may Tun¢pase the back a little
the back is reaching the esdge of
the groove and is as well & to 8§ mm
sghorter on top, Fig,562. Drawars

in some constructions are sus=-
pended in order not to =slide on
their runners. A comon method

used is that a stopped groove is
cut on the outride of the drawer
side mand the runners are fitted

to the inoer eides of the body . P r——

to correapond with the grooves and :ﬁ_:: CRANER CLUED Eﬂm;n
the drawer runs on these. Fig. S6. CRAWER ON PLASTIC RUNHER
Fig.566 567 568, To stop the
drawer amall pieces of wiod are
glued to the runners and the side
of tha beody_ but not against the
back. Fig.569 570,

I

Fig 0 S10PPER BEHMD A DRAWER T AT THE S ot e SOy
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Hoop FINISHING

Wood finishing is the last step in the completion of a piece
aof furniture and a wvery important one. It waa formerly a parr
of the cabinet-mskers trade but now requires so much skill
and knowledee that it has develonped into a distinet trade,
Wood finishes are either transparent or epagque, The finishing
procesass of tha first type, with which we are principally
concerned. Fall into three main divisions:; ataining filling
and pelishing. Opaque finishes are produced by paints
coloured lacquerl' or metal lic leal or powders.

Procedure for preparing the surface

While the different parts of a piece of furniture shonld bhe
prepared for finishing during the process of canntru:tinh.
espscially those that are inaccessible after gluing, it is,
nevertheless of the uwtmost importance to give the piece a
thorough inspection when all the tool-work has been
cnmpleteu‘ 50 that any little damage or defect may be
repairad. Check the following pointsa:

1« See that every trace of glue is removed from around the
jJoints  Thecause stain does not penetrate through glue.
Any speck of glue therefore leaves n light mark on the
atatned surfece. Use the blade of a cabinet scraper or
a chisel with the edge bent over to remove glue from
corners that are not easily accessible,

2. Inspect the surfaces thorsughly for any dent or bruise,
A dent in the wood often may be removed by the application
of a small pad of cotton waste scaked in hot water.
Leave the pad en the bruise for o fow minutes and repeat,
The water will fill the eslls in the wood nesr the sur-
face and cause them to swell thus bringing the bruise to
the level of the surrounding surfrnce.

3. A guicker way of taking out dents is to use steam, This
may be done by placing a small pad of wet cotton wastie
over the dent and them applying a hot soldering iren to
it. The =team genarated will snter the pores and cause
them 'te swell more rapidly than if only water had baen
applied. If a seldeéring iron is not awailable an
ordinary flat=-iron_ placed on several layers of wet
paper,  will serwve the purpose.

4. Look for any marks left by the cabinet scraper or any
scratchea caused by sanding ncross the grain., Nothing
shows up more prominently and is more unsightly when
the finish is8 applied than scratches across Lhe grain.
It is usually notessary to yse s scraper te reéemave them
entirely and then resand the surface.

E. See that tliere are no spots of 0il or grease on the surs-
flace because they will prevent the stain from pene-
trating. They should be removed by rubbing with naphthn
or benzine.

6. Any holes, or other defects should be filled with crack
filler which is alse known as wood cement or stick
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shellac. It is sold in sticks of different celours and
is compesed largely of shellae and resin. It is melted
into the hole to be filled like sealing wWAN &~ OT by hola
dins a hpated 1iron againnt it umtil the drops off i1l
the oreyviece te above the lsvel of the surface. Work it

in with the het iron. It hard=ns in a

mament and should

then he sut down almost te the lewvel of the paper until
the surface is perfectly level and amooth.

Give the piece of furniture to bhe atained a finsl but
through nanding= naing No.2/0 = 100 grit sandpnper.
Hold the work towards the light and see that no imper-
fectiona remain on the surfacesa. If water stain is to
be used wet the work before this final sanding
because water raises the grain of the wood and makes

the surface roughs.

Wood is composed of milliena of
little cells the great majority of
which run lengthwise. When the sur-
face is planed a great many of
these "cells are cut through and
their fine, bairlike edges are bent
down by the pressure of the teol,
Fist 5?:1.

wWhun water is applied to the surface
the hairlike edges of the cells

bend upward by capillary attraction
and this makes the surface rough

to the touch. See Fig.572.

When dry the surface is given its
final sanding with No.2/0 = 100 grit
or 3/0 = 120 grit sandpaper, The aim
of the sanding is to cut the hairs
of f and make the surface smooth,

Use a piece of mew, sharp sandpaper
and rub very lightly at first. Then
fold the paper around & cork sand=
ing block and using both hands
apply plenty of pressure. End grain
is sanded Hmunth1 by moving the
sanding bloek in one direction only,
In this way, the wood fibers are
flattened down and the surface can
be maode as smooth mas that of length
grain wood. i

When the hairs are cut off_ the
wood looks like € in Fig.573 under
the microscope. Whan water is again
epplied a second time leas hairs
will bend up and the surface will
therefore not be so reugh. Too much
care cennot be given to this final
preparation and inspection for
contrary to the popula: beliel
imperfections in the surface are

FhﬁTiHﬁinlnimEE-ﬁﬁlﬂﬁ Wil
FIHE SANOPAPER



not coverad by the finish K rather
they appear as if magnified. An
extra hour spent in preparing tha
surface :i.l‘ f-hll“ﬂl'hrt‘ wall spant
and often save many hours of
tedious refinishing.

Sandpaper
Comparison of natural (garnet) grit

numheras and artificial (aluminum oxide
and silicon carbide) sizes of grits:

3 = 24 g-it z/0 = 100 grit
2% = 30 g 't /0 = 120 grit
1% = 4D grit k/0 = 150 grit
1 = 50 grd 5/0 = 100 grit
W = 60 grit 6/0 = 220 grit
1/0 = BO grit Bfo = 280 grit

China made 0 = 3/0 = 120 grit
00 = &4/0 = 150 grit

Froduction and Manufacture of Shellac

Shellac is produced by an lnsect
eéalled Tachardia Laceca (the "ac hug‘
Fig.i?k}. which is native to the
southern part of India., This insect
lives on the sap of a few apeciesa of
atacia trees which are now tultiwvated
in plantations, After being host to
a8 colony of lac bugs a tree needs
goveral yeonrs of rest and eare to
recuperates. The lac bug sucka up the
sap through & needlellke elongated »
mouth which it inserts under the
tender bark of young twigs,. Through
the bug's digeastive processes  the
sap ls changed into shellac which is
exnded through numerous pores in its
skin. Pretty soon the inseect which
is about the size of an apple scods
ig covered with shellac. A3 more
shellac is exuded it runs together
with that prudunia by the hundreds
of other inaects sitting on the same
twigs: Fig«575. Finally the twig and
all the insects are completely encased
in shellae, but before that happens
the females lay thousands of epgps.
When the larvae are hatched from the
eggs, they first live off Lhe dead
bodiaes of thedr parents.

Fig 575 SNMCHLACK SHOWNG ENCRUSTAIOH
0N TWILE
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Later on they bore their way through the shellac. When this
is about to happen  the native workmen break the sheallac
covered twigs off and hang them on another tree which is
strong and healthy encugh te suppert ancther coleny of lac
bugs. Once the lac bugs have inserted their needlelike mouth
into a tree  they never move until they die. When the new
renaration of lac bugs have begun their life cycle the
shellag-covered tuignr from which they came are collected
and broken up into small pieces either by hand or by
machinery. The crushed shellac is washed in a 10#:‘ eir=
cular vessel filled with water. PBits of wood and rthnnts of
the dead imsects float to the top and sre skimmed off after
which the shellac pellets are spread out and dried in the
sun, Shellae in this stage is called "seed-lac."

The seed-lac is put into a cheesecloth bag several leet long
but only about 50 mm {(approx. 2 inches) in diameter. Two men
hold the bag in front of an open Tire. The heat melts the
shellac which drops doewn upen a marble slab while the men
are twisting or wringing the bag, Another man then picks up
the sticky molten mass and lays it on s large porcelain
eylinder filled with hot water thereby producing a sheet of
lac about & mm (% inch) thick and 610 mm (2 ft.) sqguare.

He then takes this sheet and its four corners with his hands
and toes while standing in frent of the fire, 6 8iretches it
to four timea its size or about 1220 mm (4 ft. } square, The
temperature is so high that it would burn the handa and feet
of anyone net trained te do this work, These sheets are then
laid on the floor and later are broken into amall pieces
cooled and packed. Shellac of the lightest colour is the'
finest. Garmet lac and button lae i= shellaec of darker col=
out and inferior gquality. Shellae is disselwved in alechol
only. It is mold according to the number of pounds of
shellac which are disselved in one gallon of alceohol, A
b-lbs, cut for example means that four pounds of shellac
have been dissolved in one gallon of alcohol. The natural
colour of shellac is orange. White shellac is bleached

from orange shellac.

EINISHING MATERIALS

A fine finish on furniture and cabinet=work improves the
appearance and increases the value. It is therefore important
to atudy the different kinds of finishing materials and
woods. You must alse know how te aelect them. Before a
finiah can be applied, however a&all exposed surfaces edges
and ends of the wood muat bhe smeothly scraped and sanded.
Equipment and materiecls used for finishing surfaces are:
brushes spraying equipment sandpapor, linsced oil —tur-
pentine  alcohol steel wool pumice stone, rubbing oil

lacquer thinner| wax  stains bleaches woed fillers,
ahellac ?urninh‘ s-uler. paint and anamal

BRUSHES
Use & gond brush to get a high-quality finish. A 50 mm

(2 inch) wide brush of the best guality will held paint or
varnish better than a cheap one, Yhen brushes are not in use
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keep them in a solvent which is a thinner for the finish
being applied. Alcohol is a molvent for lhllll: turpentine
for enamel or v&rnihh linseed oil for exterior pnint and
nitro thinner for nitro sealer or lacquer. The bristles of
a brush should be kept from bending. When the brush is not
to ba used for a period of t.lr-.tlr clean it in the same
solvent or thinner used for the finish you have applied.

LINSEED OIL

This ias a product of flaxaseed. It may be used to bring out
the rich ecolour of the wood. When using it to bring out the
colour of different woods mix two-thirds linseed oil with
one=third turpentine, ippiy it with a cloth or brush, Lin=
seed oil mixed and applied in this manner will penetrate
deep into the weood., This application may take the place of
atain.

TURPENTINE

Turpentine comes from the sap of the pine tree or coal. After
much processing it is refined to an inflammable liguid. It

is used as a thinner in paints, enamel and varnishes and can
be used for cleaning brushes.

ALCOHOL

Alcohol or spirit is made from sugar and starch substances
in a chemical process. The spirit is denatured by adding
chemicals which make {t poisonous and it is very highly in-
flammable. It is used for dissclving shellac and cleaning
brushes and polishing equipment.

STEEL WOCL

S5teel wool is available in rolls or pads. Grades vary from
Ne.000 (very fine) to No.3 (Coarse), It is sometimes used
inatead of sandpaper for rubbing down between coats ef
finish.

PUMICE STONE

Pumice stone is a light-coloured powdered substance made
from lavas It is used when polishing a surface with shellac
for rubbing it into the pores or grain, It is applied by
mixing it with rubbing er paraffin ail.

RUBBING OIL
Rubbing ©il may be either a petroleum or a paraffin oil. The

latter type is preferred for shellac polish and gives a much
better fimish.

aTALNS
A stain is used to change the colour of a surfanece and it oeften
emphasizes the beauty and grain of the wood. It is the first
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atep in the finishing operation after finishing the wood for
surface treatment, Many woodworkers prefer the natural tones
of hard and softwnud| but very often the careful use of
staina will improve even more the natural beauty of the wood.
They are als=¢ used when one piece of work is to be matched
with another., Wherever possible a particular stain should
always be tried out on a plece of wood taken from the actual
job in hand to judge the effect accurately and should also
be examined in daylight.

WATER STAIN

Water stain comes in concentreated powder form. Water-soluble
colours (usually aniline dyes) are digselved in hot weter,. It
should be mixed in a glass or plastic container teo avoid rus-
ting, Water stain penetrates deeply and gives great trans-
parency. It does raise the grain  therefore watering of the
surface should be done before staining. Steining is done with
a brush but it cam be also applied with a spray=-gum or in
mass preduction the dipping method is used.

QIL STAINS

0il stains are usually classified as pigmented wiping or
penutrating stains soluble in benzol mnaphtha,k or turpenting.
They are available eitheér in powder or in ready-mixed forms.
FPenetrating eil stains are often used to colour wood filler,
0il stains de not raise wood grain and are easy to apply to
2 unpifiorm colour. All oxcess stain should be removed because
it bleeds, Apply & coat of boiled oil to all exposed end
grain before staining. This produces a uniform colour when
the stain is put on.

SPIRIT STAINS

Spirit stains are made from 'aniline' colours but the sol=-
vent used is alcohal. They dry so rapidly that it is diff=-
ficult to cover a large surface without showing laps except
when they are applied with & spray gun. They are used
chiefly for shading and for refinishing old work  because
they penetrate more readily_thun water or oil stains. They
are hewever liable to fade when exposed to the light.

ACID STAINS OR STAINS DUE TO CHEMICAL ACTION

Acid stains are not used a0 much as the method of applying
it is guite complicated, In this method the colour of the
wood is not changed by application of a coat af coloured
liguid which penetirates into the wood but due to a
reaction of two different acids brought together. For
rxample Oak and Mahegany contain "Tannic Acid' whiech
reacts with the 'Bichromate of potassium or other acids,
Some of the most common acid 2taine ared Bichromate of
potassiuml permanganate of potash_ ammonia and gquick lime,
Pearmangannate of potesh dissolved in hot water produces a
brown colour en Oak. A strong solution nf ammonia allowed
ta evaporate in a small closed room or hox produces a rich
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brown colour on Gak called 'fumed Qak'., K When working with
acid stains care should be taken because they are dangerous,

BLEACHING

Dark spots and natural wood eolouring are removed by bleach-
ings However it is .sometimes difficult toe remove the colour
without causing injury to the wood fibers. Bleaches are often
composed of strong chemicals, They require protection of the
skin and utmost safety in use. Be careful when you apply
bleaching materianl. Wear rubber gloves protect your eyes
with goggles and wear a rubber apron. ﬁlenuhing should be
done enly when necessary te obilnin a uniformly light colour.
The most satisfactory bleaches are commercial two=solution
liguids. These are mestly applied separately. Read thoroughly
the instruetions given on the containers,

I (D WAX FINLSHES

Wax that is used as a finiah or to polish and protect other
finishes must be renewed pericdically to keep a shining sur-
face., It cannot withstand water acid, alcohol or excessive
heat. However a wax finish is one of the lowest gualitiss of
all polish materials. "Carnauba'’ (Brazilian) wax is the most
impertant natural pelishing agent. It is obtained from a palm
tree pgrowing in Brazil and is the hardest of the natural waxes.
Carnauba wax i= usually mixed with other waxes such as bees
wax (a fairly hard wax produced by honey bees) kerosene

{a hard hydrocarbon wax) 6 or paraffin (a soft wax obtained
from petroleum) to make it softer and easier te use.

How to apply wax

1= Befores a surface is ready for waxing it must be given a
sgaling coat of shellae varnish eor lacquer. If a sealing
coat is not given  the wax penetrates into the wood
leaving a dull  uneven finish,

2, Apply the wax either pasts or liquid with a soft cloth.
Do nmot put too much on at a time as it 4= likely to make
the surface greassy and conaeguanily difficult to polish.

3« Allow the wax to dry for about 20 minutes and then rub pro=-
perly with a soft cloth and Tinish rubbing with the grain.

4. A second coat may be applied after an interval of
1 or 2 hours.

5. A wax finish is easy to produce  but is not durable, Any
liquid spilled on a waxed surface makes a dull spot. In
host cases  however this will disappear if rubbed over
with a soft cloth.

©LL FINISH

1. Dust the wood surface and ether parts thoroughly.

2. VYery carefully heat a mixture of two parts boiled linseed
oil and one part of turpentine. Heat in a double boiler
because bath are highly inflammable,
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Js« Apply the heated mixture with a soft cloth tied to & piece
of wood. Use enough oil to scak readily into the wood mnd
wipe of f the aurplus oil.

4. Allow the oil coat to dry about 15 minutes.

5« Hub the surface with a dry cloth until the surface
shines brightly,

SHELLAC FPINISH

Shellac finish or Fremch pelishing is a lengthy process, re-
quiring a fair amount of skill patience and good wurking con-
ditions. The result is usually'in proportion to the degree to
which these factors are favourably combined. French polishing
must be done either well or mot at all. In the commercial
production of furniture however a cellulose polish  applied
by spray guns has largely taken the place of shellac finishes
over which it has certain advantages. Good shellac polish can
be bought ready for use or it may be prepared by dissolving
ghellac in methylated spirit, The preecess of french polishing
is to apply a good coat or bedy of shellae te the work by
means of a pad of cotton Hrnpped in clean soft llncn using
the pad in which the pulish has been gradually displn:ed by
methylated spirit. Filling-in the grain is neceszary on most
work to form a reasonable surfece. Fillers like pumice powder
or special Filling pastes are rubbed in across the grain with
a plieece of elean pad and allowed to dry, The werk may be rubbed
over with linseed o0il before the filling is epplied. This
bringa out the grain of the wood. Any holes or cracks in the
surface should be filled in with hard fillers. Fadding is the
procese of covering the work with polish with a pad. This pad
is scaked in polish and covered with a piece of soft linen,
The fadding is carried out by applying the polish through thu
pad to the surface of the work, using long strokes with the
grain until the whole has been covered. This is done several
times and then allowed to dry for At least a day. Next day it
may be dusted with very fine sandpaper (100-220). The room in
which the polishing is done should be kept at n moderate and
even temperature and as free n% possible from dust. Bedying
as the name suggesis i3 the precesa of applying body {palish]
evenly to the surface. In this process the work is civen a
reasonable polish by adding a touch of linseerd ail to its

faege Biit as little as possible should he hﬁaﬂ because the
eil must be completely removed before the prucsua iz complete,.
The astual bodying is carried out by working the pod
methodically over the whole surface of the work in a serles

of overlapping rirc]es taling care that svery snot is caverad
and that an even prlalurﬂ is maintained throughout Lhe move-
ment. Fhen the polish becomes difficnlt te work,K it iz left te
dry and the process repeated five Lo six times. Sipiriting-off
is the final Atsge. The same pad is% un=ed ns befare but the
quantity of polish in it ix gradveally reduced and at the same
time spirit is gradually introduced, =0 that by the time the
process i3 cnmplpted| the pad will contain almost clean
spirdit. OF course the pad mest not Le made too wet with spirit
for the denger that the sahellae will bhe disaolved and washed
of f. °
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VARNISH

¥Vernish has the excellent gualities of transparent depth dur-
ability and hardneas. It dries alowly when produced with oil
bases but it dries very guickly if nitrocellulose is its basic
ravw material. Materials in varnish ineclude resinous gums are the
aolid portion or varnish giving the firm hardness and luster.
They wvary in hardness and are blended for each particulsr kind
ef wvarniah. Eriginnllrl all good varnihaes used fosailized

gums, Recent developments have produced varnishes based on
synthetic (man-made} resins that dry wore guickly.

NITROCE SE COUERS

Nitrolacquers are the most wide spread wood finishes at present.
The ordinary grades of nitrocellulose lacgquers are solutions

of cellulose nitrate (colleodien cotton) K resins and plasticisera
in m mixture of complicated organic aulvanta. the esters of
acetiec acid (acetates alecohol and thinners (aromatie hydrocarbona),
The contents of film-forming substances in modern grades of
nitrelacquers ranges from 10-37 percent. Nitrolacguer films due
to the presence of resins are durable elastic and are .lsi*y
sanded smoothed and polished and harden rapidly due to
evaporation of the selvents. A disadvantage of the nitrolacquers
is the inflammable and explosive nature of the solvents. Various
grades of nitrelacguers are employed for finishing wood, The
most wide spread use is made of cold or normal spray nitro-
lacguers with a reduced evaporation solvent and a sulid content
of 25 percent. Nitrolacquers are very diffieult teo apply by
brush because of the rapid hardening process. They are applied
either with a spray gun or with a lacqguer pouring machine.

Note:

& good ventilation must be provided when spraving. Remember that
mitrolacgquers are highly inflammeble therefore they must be
stored inclosed containers,

EQLYESTER

Polyester varnishes occupy a special place among the resin
varnisheésa., They are prepared with a base of unsaturated polyester
resins that are products of condensation of pelybasic acids and
polyalcoholas, To ensure its hardening| special hardeners are
introduced to it befors use, Unce the hardeners are mixed with the
varnish the 'pet-time' is 30-40 minutes (that means the varnish)
ia goed for use over thia period of time and then it hardens and
becomes useless), It should be understcod then that only the
amount of wvarnish needed should be mixed with hardener other-
wise Lhe remaining varnish goes to waste. To get a higher

content of polyester (up te 96-97 percent) paraffin is5 added. The
high solid content makes it possible to apply the varnish in one
coat with a thickness of up to 600 g per m~, In this case the
varnish does not sink inte the pores of the wood. A drawback
polyester varnishes containing paraffin is their short spreading
life after introduction of the hardener anmd the impoasibility

af Apply¥ying them to wertical surfacesa due to the paraffin
running down them,
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ED=-VARNISH

A very good finish is obtained with varnishes based on epoxy and
polyurethane synthetic resins. The name DD comes from the basie
raw material Desmondur and Desmophen. These two compounds are mixed
1:1 and special hardener is added to harden the varnish, The ready
mixed DD=varnish has a part=life of 24 hours. The application of
this varnish can be done with a pad brush  s=pray gun or A lacquer
pouring machine. For sealing a surface with a priming eoat  50%

of thinner must be added to get a good penetration but onir A
special DD thinner can be used. After the firat coat has dried

(E to 6 hours) a mecgnd and third may be applied with a thickmess
of up to 120 g per m®, DD=varnish has excellent qualities of trans-
parent depth durability and is acid  alcohol and waterproofs

EAINTS

Paints and snamels are used on less expensive woodsa. They cover
protect and beautify woods when matural elear finishes are not
desirable, Paint is used on both exterior and interior surfaces,
Vegetable cils made possible the oil resin and latex emulsion
paints. '"Latex' once referred only to a substance extracted from
the rubber plant,k but it now refers to a variety of synthetic
resina, Qil-base paints are extremely popular. They consist mainly
of sither white or coloured pigments and certain vehicles or liguids.
A good paint sheuld contain at least 65 percent pigment the remain-
ing 35 percent is composed of the vehicle, Linseed pil {s the most
important of all drying oils. Other dryimg eoils arei castoar, flnh.
hemp seed and scya they give different characterfstics to a parti-
cular paint. Basie carbonate or sulfate of lead is widely used as

a hiding pigment and the vegetable animal eor mineral colour plg=-
menta are added.

Hew to apply paint

1. Clean all surface thoroughly. Read and follow the manufacturars
directions on the can for mixing thinning and applying. A
primer coat may be neaded to seal wood pores before other
coats are applied.

2. Shake the can properly to mix all ingredients thoroughly. 1f
the paint is not completely mixed pour some of the top sol=
ution into another container.

3, Stir the bese mixture in the can until it is smooth. Gradually
blend in the top solutiom, A drill press with a stirring deviece
in the chuck is useful in mixing paint.

4, Select a good brush of suitable size, Dip about one-third of the
bristle length into the paint. Strike (press) off excess paint.

5. Apply the paint with lomg smooth strokes. Start at the top and
work down on veriical surfaces. Paint the inside areas Tirst and
then exterior sides  front and top. Start painting across the
grain and finish brushing with the grain, Do not allow the mater-
ial to ruon_ but keep aufficient paint cn the brush to
cover smoothly and evenly.
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6. Allow the coat to dry ccording to the directions,. Sand
lightly betwen.eontal but do not sand the final coat.

SERAY BUN Fig,576 ;577

Tho most widespread method of app- xTr, .

lying surfacs ceating ias the spray- ﬂ.ﬁ FLUD ADLIETMENT NAVE SCREW
ing method: A surface costing material 0 .U DCKMG BOUT

can be, sprayed faster cleganer more (5 )

economically (time) amd the guality

of the finished surface 18 more satis-
factory than a hand finished surfsace.
A suction-feed” gun is probobly the
wost widely used gun, It ululllg has
an adjuriable external-mix typs of
nozzle and tip. That is  the air and
Tinish are mixed just as each conmes
from the gun, The gun is attached to
an air hose (tube) in addition to a
container that has a special air-vent
cap. This vent (emall hole) smet be
kept open at all times to sllow mir to
cOme 't]u-:u.gh. to create a suction. The
suction-feed gun operstes am air passes

through the gﬁn, va-ri!ty af nlel of o LD MEILE
sSpray h'nd.l‘ nexrles and [luld nesdles

can be used, Fig.577A.

Uzing a Suction-Fesd Spray Gun

1. Finishing materigls should be
sprayed at room temperatures of
mere than 209C (699F). Finisheos
work besf at a specified consie=
tancy called thelr "viscosity',
A cupful of preperly thinned
material shoulda flow through a
Spray gun in a desigrated
number of seconds.

2, Let the Tinish flow into the con=
tainer through fine eldith or
vary fine window sereem if there
is any possibility of particles
in the liquid. These particles
will otherwise bléock the gun,
They are oftoen found im cans of
finish which have boen opened
for previous use.

3« Spray finlshing should be done din
a speclal dust-free area. A spray
hood with exhaust makes am d1desl
locntion. Fig.570. Air should
enter the area through m filler.
It should be eleaned properly by

exhaust fans designead for thnt Fug 57T A CETAL OF Twy DFFERENT DESGNS
OF FLUD NOZZIES
Purpose,




b.

Te

Da

146

Start the compregsor and let
the air pressure increanse.

Open the air line to the
regulator. Check the

regulatar to see that the
pressure is somewhat greater
than that needed at the gun.
There will be an air loss that
must be adjusted. The longer
the air hose and the smaller
the inside diameter the
greater the leoss of pressure
regardless of the wvolume of
compressed air generated by the
system. The regulator mist
allow sufficient passage of air.

Adjust the regulator on the gun
gir=hose line for the preasure
neaded. ~ir pressure Tor sprays=
ing are given in Fig.57Y

fiogulate the fluid-adjnstment
stcrew on the rear of the gun.
The fluid adjustment screw
controls the amcunt of finish-
ing material which leaves the
gun,

Adjust the air cap to the
proper extermally mixed spray
peattern. This could be either
a spot or an elongated
(elliptical) puttern. Fig.380

Test on ncrnp paper and perform
steps 5 and 7 until the
paper spray is obtained. .

Hold the spray gun 150 te 200 mnt
(6 to B inches) from the sur-
face to be spraved. Fig.501.
Full the trigger and make the
apray stroke a continuous
movement parallel to the aur-
face. Fig.582., Ruma result when
the gun is held too close is
moved too slowly: or is
delivering too mich fluid Tor
the operator to control. When
the sprey-gun neszzle i held
toe far from the surface the
material atomizes too much

mist is lost, Thia results in
waste and leaves a cloudy
sandy finish that must be done
over., A deliberate steady pass
which leaves & £UI1 wet coat
is desired. Arching "and tilting

thﬁ.ﬁﬂ%&% FEED FLLD AND AF
SECTION THROUGH m'i-%_m

COPREC] TN HEAWY
iy

PE ANLT

M A PROPER DEWMMNCE FROM
RESULTS
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the gun are the two common
faults which result in a
streaky effect.

10. Corners of projects should
be sprayed first. Turn the
project so-that the gun is
,always perpendicular to the

- surface being sprayed.
Tilting allows finish te
apill from the air wvent and
eventually will close it,
This stopping up prevents
operation until the opening
is clear.

1i. Move the gun to the corner
af the project te be sprayed.
As 1t reaches the leading
corner or edge pull the
trigger and release it near
the end. Full it for the next
stroke and release it at the
end. This will prevent over-
spraying. Leave rlat surfaces

to be done last, =
12. Use a round spray pattern F'.g.m.cunns:tgitﬂﬁsm FOR ROUND
for table legs and similar PAITERNS

round surfaces. When spraying
curved surfaces Mhold the gun
the same way and at the same
distance from the werk. Follow
the curvature of the surface.

1%. Study each project or object
before spraying it. Decide
what procedure will be the
simplest easiest and require
the fewest passes of the gun.
Use a round spray pattern on
a narrow object or piece; a
wide (elliptical) one on
larger surfaces.

Fig.583
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During recent years there ha=z been considerable progres% in the
field of woodworking machinery. Particular attention has been
Ziven to greater safety for the operator and to convenience and
ease in both the setting up and the operation of the machinery.
Old types of production machines have been improved and new
types have been invented. Moreover numerous Lypes of bench
and portable machines hawve been develupaﬂ.

Since woodworking machinery is very dangerous to operate
improvements and inventions that will safeguard the operator
are of the greatest importance, Some of the most notable
advances have been cylindrical heads on planing machines
safety switches, improved guarding devices and the elimlnatlnn
of fast=-moving belts threough direct motor drives, It is
necessary for anvone who would use a machine to understand
thoroughly hew it works how its different parts are inter
related how they may be set and adjusted to perform certain
uperhtianﬂ and how jigs and fixtures may be made and used on

a machine for speeial johs,

Machine tool maintenance is a day-to=-day process, As a person
learns te perform various operations on a certain machine he
alse should learn as soon a3 possible how to take care of it.

The machines can be divided into groups for different purposes:

1. Machinez for cutting 2. Machines for planing

3« Machines for boring Y« Machines for shapirg

5. Machineg for sanding 6. Machines for wood turning
7+ Machines Tor grinding 8. Miscellaneous machines.

Precauticnary Measures

Approximately 22 accidents per 100 workers gccur yearly in
the woodwerking industry i.e. almost twice as much as in the
commercial and industrinl life in general, Machines simlipy
the work but alse require a great deal of attention and
maintenance. On an average every fifth worker in the wood-
working industiry receives njury during the yvear. Generally
apeaking the high rate ol accidents in the woodworking
industry depends on the great many risks which are involwed
in this kind of work. The speed of the machines being very
hipgh causes great strain on the machines and on rotating
teols. If the ecutters are not properly fixed in the machines
or their statie properties are too weak these may either
break or pet loose and would be thrown out of the machines
with great force.

Ag un oxample can be mentioneds

The centrifugal force of a knife weighing about 1 kg. which
is 160 mm from the contre of the shaft and moves with a
peripliery speed of 40 meters per second is equal to approxi-
mataly 1770 kgp. This ferece tends to break away the bolt
which holds the knife and in case it would happen, the knife
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would be thrown with such great force that it could pass
through a 50 mm {(approx. 2 inches) thick woouden wall. To
facilitate accessihility the meana of pratection of the
rotating tools and work spindles are generally rather
defoactive. Feeding of work pieces into the machine is
usually done manually and the hands of the worker thus come
very close to the cutting tcols. Moreover £ the material
will often be found difficult te handle, ft may be thrown
back towards the operator etec. Unleas the worker is aware
¢f such evenis and knows how to tackle such a situation

an accident can easily happen. The most common reason for
aceidents generally lies in the fuet that the workers are
not skilled emough in their work to handle such complicated
machines. With regard to the great risks involved in wood
working it is obvious that a responsible operator must be
oo his guard. If he is to succeed in his efferts to prevent
aceidents he muat also be familiar with other important
factors and what is expected of him.

Some may be mentioned here:

1. lle should have a thorough knowledge of the functions of
the machine.

2. He should be fully aware of the most common causes of
accidents and alse know how these are avoided.

2. He should wtilize available safety devices wherever
possible and if necessary be able to make such himself,

4. NHe must be able to select the moest suitable working
method and how to use his hands and the position of his
body according to the kind eof werk and different operations.

Safety and common Sense

The risk of accident in the use of woodworking machines can
be wery high when sensible precputions are not used. Accldents
can oceur i€ regulations are not studijed. It is most impor=
tant that an apprentice studies these regulations carefully
and freguently, The precoution and safeguards set out are
compulsary to keep danger to a minimom. Apart from any law
breaking it is foolish te run risks that can bring suffering
and 1ife long hapdicaps. Cencentration can play the most
important part in avoiding injury, Accidents rarely happen

on jobs that may be considered dangercus becasuse the

operator knows its danger. The every day or common cperations
often lull the operator into carelessness or to disregard the
possible danger. Ome of the major causes of accidents is
testing the setting of a machine for the first cut without
placing a guard in position. Chips and shavings will make a
floor slippery, small pieces of weod and eff-cuts can be
tripped over badly stacked timber or work parts can fall,

A clesn and tidy working space around a machine i8 essential
for safety. aAll guards that are necessary [or salety must be
used and fixed in position correctly before the machine is
storted whether this is for a very short or long run. When
aetting a machine of any kind viany parts may be moved or
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loosened. Each must be chscked before starting the machine.
Thie if one starts doing it from the baginning 2oon becomes
a habit that will never be lost: An operator has a respon=
sibility to others who may well be placed in danger through
loose parts cutters and stock being kicked back. Danger is
considerably inereased by the use of dull cutters and saws.
During the time a machine is in operation there is added
danger when spanners and loose pieces of wood are lying on
the machine tdhlﬁu‘ this is especially so with circular
sawing machines where a small off-cut can be thrown back at
the gperator with terrific force.

LES WS

i« Request permission from the instructor before you start
te oparate the machine.

2. Do not wear loose clothing or hapging nmeckties, Button
or rell up your aleevesa,

3. If you wear a ring take it off., It could entch in splinters
and cause injury to your hand or finger.

§, Stand to one side of the
machine. If the board
kicks back_ it will not
hit you, ways stand
firmly on the floor,

5. Keep always the tools pro-
perly sharp.

6. Be sura that the saw blade mol-
ding head and other cutters are
pointing towards you as you stand
on the operator's side of the machine,

7+ Make certain that the safety
guard is properly fixed in place
and ready to use,.

Kaep your hands away frdm moving
parts of the machine. Alway use
a safety guard if the saw teeth
extend above the stock being cut.

9. When ripping set the saw blade, that
it does not extend more than 5 %o
8 mm approximately above the stock
to be cut. Fig.584.

10. Whenever posﬂihlc. eapecially in
ripping use the riving knife
which is fixed 10 mm behind the
saw blade and in height equal
with the gullets of the saw
blade., Fig.585. . T

]
11. Use a push stiek when you rip = _— E
narrow atock. Fig.506. 4% e ]

@
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| CROSS CUTING GUCE 7 FENCE LOCKPEG DEVICE
1QF-0FF GUOE B SWICH
5 SLONG TARLE 5 BooY
& SAW AND SAFETY GUARD 10 HAND WHEEL FOR RAISING. LOWERSES AMD fLTNG
5 TABLE 1 G T SCALE AND LOCEMNG SCREW
& RIF FEWCE 12 TABLE SUPPORI

IHE CIRCULAR SAM

The circular saw 418 no doubt the most useful and india=-
pensable of woodworking machines. Beaides the regular
ripping (cutting aleong the grain) and cross-cutting {cutting
across the grain) operations for which this machine is
Specially huilt‘ many other operationa such as cutting of
grooves rkbbﬂta' tencna. miters tapers etc.‘ may be per=
formey on the ecircular saw. A ecircular sav consists af a
heavy casting to which an irom table with a smooth machined
surface is fastened. All sawing machines have the facility
to ralse or lower the saw, The variety saw is generally a
smgller machine and is sometimes eguipped with & moftising
and boring attachment. Tha older circular saws were belt
driven, but the newer ones are '"directedriven' which means
that the saw arbor {shaft) is the rotor of the motor. Its
projecting end has a left screw thread for the nui which
clamps the saw blade between two large collars  one fixed to
the arbor the other ia loose. Fig.587. On older circular saws
the table can be tilted toward the left to an angle of

ks degrees. On the latest types the saw blade

and ,therefore_ the whole motor is tilted while

the table 4s fixed in a horizontal position,

A circular saw is esguipped with three types of

Fencea or gauges for ripping' croas=cuttiing

and mitering, A ripping fence is a rectangular

cesting  which ia fastencd to the right side of

the tablu. It is fastened parallel to the line

of the maw and is generally fitted with a

very accurate micrometer adjustment. The Fip 587 S4W BLADE FIXED BETWEE
ripping feéence is used for any lengthwise COLLARS
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entting such as srdinary ripping,
grooving rabbeting or tapering. The
miter cut off gauge ia used for cross
cutting or mitering boarda. It runas in a
shallow groove cut in the face of the
table parallel to the saw blade, It can
be aet to eny angle from 30 te 135
degreea by means of a graduated scale
marked on the gauge. Fig.588. Moat af
the modern circular saw machines have
a movable extenasion table on the

left side of the saw., Its length-
wise movement past the aaw is for

the purpnse of cross-cutting wide
boards, The table ia mounted on
roller bearings running on a metal
runner fixed to the bedy of the
mnhine' but the left side of the
extension table rests on a flexible
arm which moves with the table.
Fig.589.

CIRCULAR SAW BLADES

Fig 58T CHRCULAR SaW WITH 4 SLDWMG TRBLE

It is now generally admitted that

where saws are sharpened by hand, even by
experts  there is difficulty in maintalning
the correct shape and spacing of the teeth.
The work of preserving & proper gullet is
difficuli and is consequently neglected,
always resulting in an unsatisfactory cutt-
ing action of the saw, Consequently most
furniture factories have installed auto=
matic saw grinding machines which grinds
gullets =shapes spaces and top teeth in
one operation. Since TCT (Tools With Car-
bide Tip) tools are in use sharpening by
hand is no longer poasible, Specisl diamond
or sjlicon carbide grinding discs are
neceasary to grind this TCT tools.

CLASSIFICATION OF CIRCULAR SAW ELADES
Eﬁgiﬁ -;!’_‘IT SAWNS

The general classes of circular saw blades
are! circular saw blades for croas-cutting
and circular saw blades for ripping. The
cross=cut saw blades are made far both
rough and smooth cutting. Some of the
varioua types of cress-cut teeth are shown
in Fig.590. True "rim travel' yproper sett-
ing and taper grinding give the amoothness
of the cut desired. More efficient cuts are
made with tapered and hollow face shaped
carbide=tip teeth., Fig.591. The teeth of a
cross cut saw have always a cutting angle

ToOTE SHAFES

5 % g i

SlaNDMRT TOOTH

SNFFED STANIARD TDOTH

HOOKED R 100

G ¥ T W

ROUMDED  BACK TOOTH

SHIPPED ROUMDED BACK TOOTH

CROSS CUT TOOTH

N W 6\

SHPPED CROSS CUT 1DOTH

Fig.500 DIFFERENT SHAPES DF CIRCULAR

B

Fig. SULTEETH WITH A HOLLOW GROUND BACE
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of 90 degrees oT more. Only specially
ghaped carbide tip saw blades used on
high-speed circular saw machines can
be used for cross=-cutting with a
cutting angle below 50 degraees
Fig.592 593. The planer saw bhlade ia
annthcr saw blade which does not
require setting because the blade 1s
ground hellew. 1t has very small teeth

and should be used only for eross
cutting. As the name indicates i1t
makes an exeallently clean and 'smooth

cuts Fige59%. Fig 592, DIFFERENT SHAPES OF Sad TIPS

ig 39i. CARMOE TPPED Saw BLADE FOR
CROSE l:LiT1III| AND RIFFING

RIP-SAWS

The teeth of ripsaws are shaped like rkfiijijifj
a group of small wood chisels, The saw [—

is used to cut wood in the direction
of the grain. The cutting angle of the
teeth has always more than 920 degrees
and there are many different shapes
of teeth for various purposes. A newly
designed saw blade is called KOS

{kick back safety] or kick proof saw
blade. This ripsaw blade has a chip
limiting detachment that means one
togth can only cut & shaving of

0 8 mm at & time and so prevent the
stock from being kicked back. Fig.593
596 JF97 508, All carbidestip aaw
blades do not require setting because
the carbide tip projects on both sides
of the blade to elear the cut suff-
iciently. See Fig.39f.

Fig 594 PLANER SAM BLADE

Saw-sstting

Set 1s mecessary in order to make — =
glaarance for the saw blade in its Fig. 586.T00TH AND DEPTH LIMIT DEVICE
passage through the timber, Lack of

this clearance will chuse the saw to o

rub on the wood and the friction will g, .
gencrate condiderable heat causing P :
the spw to bend. It is very impertant e

that the set is equal on both sides of b oy e

the saw where the set is unequal the -

saw n'll pull towards the side having
the most set, The teeth are generally
set to 171000 mm of the saw blade dia-
meter, For example a saw with a dia-
meter of 400 mm should be set O h mm
to each side.

Saw diameter., 300 = O 3

Saw diametar, 500 0.5 Fig.588. SKIPFED TEETH SaW
BLAOE

0 - o,k s

Fig. 597 SHIPFED TEETH

1000 —
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lengths Fig.599. The setting can be
done with a setting wml:l.'lir.ua,II setting
plier or aetting ateel.

Setting of saw blades of any kind
must be dome before sharpehing.
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teeth should be zet 1/3 of their

Fuy 599, CORRECT SET

Hew to remove Circular Saw Blades

1. Swing the saw guard out of the way. Hemove it if necessary.

2. Remove the throat cover.

%, Engare the arbor with a wrench or pin or stop the movement
of the blade by placing a piece of wood against the teeth.
Apply force on the wrench eleoekwise till the nut is loos=ae.

4, TUnscrew the nut and remove the hlade,

How to mount Circular Saw Blades

1. 5elect the type of saw blade desired.

2. Oldasp the hlnde, turn it so that the teeth of the blade
a ® turned toward the front as it is ' .d againat the
op n end of the arbor, '

3« Place the blade on the arber K likewise the collar.

4, Hold the nut against the end of the arbor and turn it
anti-clockwise,

i

Note

Ripping is cutting timber lengthwise along the grain. Deep
ceutting ims when the timber is on its edge,
Flat cutting is wheén the timber is om its face.

Frocedure for Setting and Operating a Circular Saw

1

2,

3.

6l
T

Raise the saw guard and if practicable swing it out of
the way whilé setting.

Set the fence at the distance desired from the saw by
measuring from the Tence to the point of g tooth which
is bent towards the fence.

Tighten the clamping screws that hold the fence in position,
Then test the setting by remeasuring the distance.

Raise the saw blade to the position desired by turning
the hand wheel that raises or lowers the saw table or
saw arbor.

Remember that the saw blade should project noet more than
5 mm abowve the thickness of the stock to be cut,

Swing the guard back in position.

Start the machine and make a trial cut on a piece of
scrap wood.

S5top the machine and make adjustments if necessary.
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11.

12,

13.

14,

Procedure for Sguaring and Trimming

Ends Fig.G601 602 ’ I

la

G

i35

Examine the stock to be ripped. If it ims concave
place it on the saw table with the concave side
down. If the piece has been jointed turn the
jointed edge towards the fence and the jointed
face towards the table.

Flace the hands on the work with the left hand Torward.

Stand slightly to the left of the saw blade. Them hol-

ding the pilece Tirmly down om the table, push i1t towards
the saw.

Use a push atick or shoe when cutiting narrov beadings.
Fig.6o0

Keep the piece moving forward as
rapidly as the saw will cut with-
out slowing down« At the con-
clusion of the cut allow the
piece to faull off the rear end

of the table or draw it back ta
the right of the lence.

Make all similar cuts beafore
resetting the saw for a diff=-
erent operation.

When the operation i1s completed
stop the machine. v Frg GO0 RIPPING WIT. & PuSH SHOE

Slide the ripping fence out of —— ; —]
the way. If necesasary remove it ﬁ\__ci‘f\_—'____{:

from the saw table. - ——
Place the cut-off guide in W—‘-

position on the smaw table.

Fig €01 SQUGRWG BOLRDS wiTH THE CUT-OFF
Set the saw for the depth of cut GUIDE

to be taken_ but do not raise
the saw blade higher than 5 mm
above the bhoard to he cut,

Start the saw,  then holding a
pliece of scrap stock firmly
against the cut-off guide with
the left hand  push both guide
and stock forward with the right
hand.

At the end of the gut hold the
remaining stock firmly against
the guide and draw both guide
and stock back to the starting
point.

Fig BOE. RICE BalK SAFE TRIMMING

Test for aquareness. Adjuat the
guide if necessary.

Place the stock to be cut on the
saow table with the jointed face



Procedure for cutting to length

1.

2

T

Procedure for cutting Short Pieces
Fig.

1s

24

S

B

How

1.

2.

3.
be
e
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down and the jointed edge
against the guide. Allow the
wasgte stock to remain on the
table, If necessary to remove
trimmings while th2 saw is
running, K use a piece of sorap
woods De not use the hand.

Sguare cne end as mentioned
before.

e e
Square a line across the edge
of the stock where the gut is |
to be made, Fig. 803. CUTING

Flace the stock on the guide
and adjust it se that the cut
will be made at the point
desired with saw kerf in the
waste stoeclk,

603.

Trim one end of each piece as
described before.

Flace clearance block against
the lfence.

S5et the distance from the clear-
ance block to the saw blade
according to the desired length
af the piece,

Move the clearance block back so
that it elears the front esdge of
the saw blade and clamp to the
fentes

Make the cut holding the piece
firmly against the gcut-aff guide.

Check the length and adjust the
fence if required.,

te Cut a Rabbet Pig.ﬁﬁh'ﬁﬂﬁ

Sgquare and reduoce the stock to

the required dimensions. ‘\“x\ﬁ
Lay out the shape and size of the Fig#05 CUINING A RABRET ON THE EDGE
rabbet on the end of the stiock.

Set the fence te the ecorrect distance.

Sat the depth of cut.

Test the setiing on a piece of
waste stock. Adjust if necessary.
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How to Cut a Groove Fig.G00

1« Locate and lay out the size
and shape of the groove on
ihe end of the stock on
that part which will first
come into contact with the
BawW,

2s Adjust the saw for the depth
of cut desired.

5. Set the saw to make the cut
- a4 the left mide of the
grogve.

k. Teast for accuracy, then make
the cut.

5. Set the saw to make the cut
on the right aide of the
ET00VE.

6, HRepeat as frequently &8 mecoss-
ary to rewmove all waste stock
completely.

7+ Do not make the outer saw cuts
by putting both faces agminst
the fence. If the atock i8
slightly different in thickness
the groove will also become
irregular. Fig.607 and 608
ashows two Uperations which are
very dangerous and, therefore
must be avoided.

How to Gut a Tenon Flg.b09

1., Plaece the cut-off guide in
pasition for cutting-off, Then
square one end of the member.

2, Mark off the length of the
teneon by squaring a lineat
the reguired distance from the
end of the member.

3. Lay out the thicknesa of the
tenon with a marking gauge.

4, Place the ripping [fence in
position  keeping the right
distance.

B Adjust the saw according to
the length of the tenon.

7, Flace the stock exactly wver-
tieally on the table and
glide it towards the fence.
Use for this operation an

accurate sguared of{ puahing ahoe, fr”H’!
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7 Check the accuracy and repeat the same operation after proeper
adjurtment «! the fence for the suter side of the ilenon.

8. Place the cut-off guide in position.
8. GBet the depth af eut.

-
o
1. Tse clearance \\Ei el
vlock while cutt- L
ing the shoulders. ] {

Figail GET SOME HELP WHEN CUTIING LONG BDARDS -
11. Complete all similar :

cuts before reaetting
the machine. When SV————== =

ripping long boards “~- 7 FLG pe § VERY DANGEROUS I {
it must be done with

a support or the help of a secend person. Fig.610_611.

1 SAW BLADE AND SaAlN GUARD
I 54w GLARD

3 FENCE

& ROLLERS

5 lAELE

£ DRENEICH 9OP

T WOIDR

B PEMDULUM BCOY

055 CUT ShAW

THENCHING MACIHINE Fig.B12

Cromss cutting wochinea are made in
various forma aid sizes. The large
production cross-cutting machines
have a casted body like a normal cir-
cular saw whilst the pendulum cross
cut saw has no =tand or body and is
generally fixed to the wall. The saw l —I—
I.n direct driven that means the saw

Plade 5 fixed directly teo.the arbor

of the motor, A work table is needed \\
for this machine which rune at right -
angles to the sow and is supported Fighis DIRECTION OF THE SMN BLADE
on lega,., Roller-feed tables are made
for fast repetative work and the =zaw
is pulled towards the operator,
Fﬁc.613‘51ﬁ|515. Care must be taken
when trimming boards that the boards

afe placed with the round side .6 SDE O
OH THE TABLE

Fig 613, ACTION 0OF THE SAW Fig BIL_ CAPACHY OF [HE
W ACHINE
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against the fence and not with the
hollow side er choking will be the
result, Fi;.&jﬁ.ﬁi?.

CoRReCt

Fighil THE SaW WILL GET CHOWED

FigGIB.FRONT VLW OF THE RIF Saw

i

1 WALE

? HAND WHEEL FDR RAMHNG AND LOWERMG
THE FRESSLRE SUPFORT

3 PRESSURE SUPPORT

i FEMCE

5 SAN WADE

6 STAR KNDB FDR RASMG AND LOWERING
THE S8

T BoOY

B CHAN HOUS BE

9 CHAM FEED SPEED CHAREED

10 FEMCE CLAMPHG DEWCE

i1 momR

12 CHAR

11 MOIR SWTCH

14 CHAN FEED SWiicH

15 EXHAUST FIPE

16 DOOR 0 THE Saw

17 ANTI-KICKBACK=-CEVCE

MULTIPLE HIPSAW Fig.610 619 620

A travelling chaim or belt and
pressure rollers carry the wood
over the table in a perfectly
straight line. The machine is
uaed for straightening the
edges of stock and cutting
straight board or raile in a
single cut or multiple eut,
This means that more saw blades
can be fixed at one time  which
Fig 620 5IDE VEW produce several rails in one

’ sction,
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This type of machine has the motor on which arbor the saws are
directly fixed in the uper part of the body and the travelling
chain or belt is in the lower part of the body. The saw arber is
adjusted in height by turning the star knob at the top of the
machine. The pressure support and the travelling chaln is
adjusted to the thickness of the wood to be eut by turning the
handwheel near the height scale. Rollers must have an elasticity
of approx. 8 mm (5/16 inch) when the wood is fed through the
machine. This machine has two different feed speeds. At switch
positien 1 the feed is 5=15 m min. and at switch position 2 the
feed is 15-30 m min. A special feeding speed device is mttached
to the machine Ly which the speesd can be regulated from 5 m min
to 15 m min, and from 15 m min te 30 m min. To replace the saw
blade use the socket wrench to belt the arbor nut and with the
hook wrench leosen the swmall grooved nut., Then take out the bush-
ing that earries the saw blade. Open the second greoved nut with
the hook wrench and the Llade with spacers can be removed. The
main moter ia awiteched on by a star-delta starter. The feed motor
can be switched only if the saw motor is switched inm "Delta”
position, Before using the machine make HurP that the anti=kick
back deviee i= put in position i

1 WOWR

1 SUDMNG TRBLE

1 FENCE BAR

L FEMCE LOCKING LEVER
5 HamD WHEEL FOR EIDE

L '-P_
: jjﬁr MOWEMENT
§ WeYS

Illll i 7 LOCKING LEVER
1

Fig.521. THE FRONT VIEW OF THE %

mﬁﬁ!1ﬂf1ﬂﬂmﬂ!5?:gr é)

B CAWS
5 TRBLE

i
LL !Eﬂ Fig 612 THE TOF VIEW

DOUBLE END CUTTING SAW OR UIMENSION SAW Fig.621 622

The double end saw is a heavy production machine for cutting
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large boards to the desired size. The saw cuta the board off
oni two ends at the same time and can be used for ripping and
crosa=cutting, The cutting is done on o movable table which
consists of two large metal railsrunning on ball bcaringl'
passing the saw blades on the inner eide. The correct souare-
ness is adjusted by the two woodep ram=blocke on the end of
the table rails., The dimension adjustment is done by = hand
wheel which moves the right hand cutting dewviee,k either to
the left or to the right, If it is moved to the left the
dimensions will be decressed and if it is moved to the right
the dimensions will be increased,

15“5“1;;

T VITH

1 ANOLE

4 BUTOR

5 ILMG ADUUSTMEN

& WO ENOB

7 BAE

B MO ABLE SaAW GLARD

PORTABLE ELECTRIC HANDSAW

The portable electric handsaw Fig.623 is sometimes called an
electric circular handaaw. It is used extensively in building
construction and it is especially convenient in that it can be
carried to the work. This power tool has been improved with the
development of a built=in bleade brake, This is a good safety
facteor and alsc saves time by stepping the blade guickly seo that
either adjustment or succeeding cuts can be made., ©ther saleiy
devices include a kickpreof clutch and telescoping guard., 1t is
also useful for eutting grooves dadoes and rabbets.

Qperating Adjustments and Maintenance

The warious adjustments on the portable electric handsaw maxe
possible several different blade positions., It is pus;ib]el far
example to changa the depth of cut ond also Lo make differont
bevel cuta, It is a relatively simple matter to change blades.
The metor will give maximum wear if its carbon brudshes arse
inspected often.

Changing a Blade

1. Disconnect the electric c¢ord frem the power source.

2, Set the portable electric handsow on blocks of wood
sufficiently hizh to clear the retractable guard.

3. Loosen the retaining screw by turnipg it counterclockwise
(to the left). Use the wrench that comes with the saw Fig.62h,



k.

S5

6.

7
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Held the blade securely with tne
front bleock., This keepsz it from
turning. Some saws have a built
in blade lock which holu: the
shaft stationary while the

serew is loomened.

Fush back the reiractable guard
so that you ecan 1lift off the
blade and slide it down through
the bottom opening,

Clean the surfaces of the eellarg,
Make certain that you remember to
add a thin film of grease.

Place the new or sharpened blade
on the arbor. Tighten the retain-
ing screw by turning it clockwise,
or to the right, Make it secure
with the wrench. The teesth of the
blade should point up, toward the
front of the saw.

Return the retractable blade
guard to its proper position.

Adjusting fer Depth of Cut

1.

2a

kD

Loosen the large round depth-lock
knob on the front of the saw by
turning it counterclockwise about
thres-faurtha of & turn. See Fig.
625, This unlocks the alide.

Raise or lower the slide until the
blade extonds the deaired dis ance
belew the base plate.

Tighten the depth lock knob by turs
ning it clockwise until it is
secure, Each manufacturer has
specific instructioms for making
very slight depth adjustments,

Adjusting for Bevel Cuts

1.

2.

B

Loosen slightly the tilt-lock-knob
on the front of the portable
electric handsaw, See Fig,625

Swing the body of the saw until
the desired angle is obtained.

Tighten the tilt-lock=knob to
hold the base in the selocted
positionm,

Fig 4 2L . IGHIEMNG THE SAW BLADE

Fig. 515 A SIRAIGHT EDGE IS CLAMPED 10 THE
BOARD [0 SERVE AS A4 JUIDE FOR RPPMC



163

Motor Brush Inspectiom

is Heamove one brush with a screw
driver.

2. Withdraw (pull ocut) the spring
and the brush. If the carbon is

[)
worn to leas than 6 mm (1/4 inch) .
in lemgth it sheuld be replaced. \\Pt\E:"‘i
ol et
3. If the vld carbon is not worn too :t}& ' [

much and the spring isa not o

damaged  broken or burned, you Fig 625 QREERON OF nsv‘h};""’"'

may re=inatail It to its former

position. Do not however turn it

GVBT .

4, Be sure to fasten the brush
holder sscurely.

2+ Check the opposite brush the
sSamE ways

Cross—cutting and Ripping

The portable electric handsaw is
designed to be uged with the right
hand. The left hand holda the work on
aaw-horsas or on other rigid supports
and the right hand guides tha saw
across or with the work. Keep in mind
that tha saw teath cut from the
bottom of the board to the top, the
reverse of the manual saw operation.
See Fig.626. Cross-cutting and
ripping are done very much the same
way; however ripping is a little
more difficult especially when the
saw 18 <perated freehand.

Crosa=cutting '{ ]

1« Adjust the depth of the cut so
that the blade justi saws through

the board. Fig.b2h, r-uuaw.ﬂrgbr ' !
2+ Lay out or mark the board. Fut WH?E" Tala E bk
the hr Llow face of the board on i -

the table. Fig 627 6248
3« Plug the cord into a4 outlet.

4. Put the froat of the base plats
squaraely on the esdge of the
board. Move the saw forward
ontil the blade just touches the
wood at the marked line for the
eut. The alignment is made with
the cut=line guidel or notch.

[l



164

5s Back the saw slightly away
from the work. Start the
motor with the trigger
awitch.

6. When the saw has reached
full speed move the hlade
steadily forward through
the board. Do net force
the motor. Move the saw
only fast enough to keep
it eutting.

7+ Cut off the power with the
trigger switch when the
cutting ia completad.

B, Stop the blade by pressing
down on the blade brake
button if the tool isa
eqfiipped with a brake stop.
The brake stops the bhlade
rapidly so that the tool
can be laid down or ad-
justment can be made
immedistely.

Ripping

1. Follow steps 1 to 8 aa in
cross cutting with this
exception: in step & the
base p ate should be put
#qua. 1, on the end of the
board or ripping. It is
quit possible to rip free=
hand while following a
straight line but the use
of a guide is recommended
for greater ACCUracya.

2. Attach the rip guide and set
it to the desired widt: of the
cut., This guide ia pa vicularly
useful in making narrow rip
cuts, Fig_lﬁqu

3. In order to make wider cuts
use a wooden guide s{rip.
It can be clamped or tacked
(nailed) to the board far
enough bagk from the line
to serve as a fence to
guide the base plate.
Fig.630

Fig 530, CUTTMG LARGE BOARDS WITH A WOQDEN GUIDE



| COUM OR FRAME

I LOWER WHEEL GUARD

3 UPPER WHEEL DUARD

& HAND WHEEL FOR RASMG OR
LOWERING THE UPPER WHEEL

5 GUARD LOCKING SCREW

& ELADE

7 BLADE GUIDES

& P FEMCE

% BLADE GUARD

10 BLADE GUARD

Fig. 632 EMCESSWVE 1ILT FRESSLRE GUIDE
WHEEL TDO MLICH IN FROMNT

THE BANDSAW Fig.03a

The band saw 15 one of the oldeat
and most indispensable woodworking
machines, They are made in many
gizes from a large heavy duty
production or 8 medium large
bandsaw to a little bench saw.

The most common in use is o

medium size with s wheel diameter
of 800 mm (mpprox.32 im.) The most
impertant parts of a band saw are
the continuous Tlexible-steel sow
blade, from which it has got its
nameé_ ths two wheels on which this
aaw blade reveolves a heavy cast-iron
frame and a steel tadble. The wheels
are fastened to shaftn‘ which are
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mounted on rellers or ball bearings

on the frame. Theae wheels are all

of the same sige and one is stationed j
directly above the other. The upper

one is supported by a curved arm

of the casting cvalled the 'gooseneck'

It can be moved up or dowm for the

purpese of giving tension to the saw

and to accommacdate saw blades which

have become shorter due to breakage T
and resoldering. It can also be

tilted forward or backward so that

the saw ean be made to run on every

part of the rim. This is called

‘tracking'. Fig.632. The lower wheel

is not adjustable, The wheels = )

[

usually are made of cast irom or
steel and their rims are covered’
with rubber bamds or tyres which .
protect the teeth and prevent the Fig:633 GUIDES OUT OF IHE Ling
saw from slipping. The table 2.
fastened to the casting direectly
above the lower wheel, It _am be
tilted in most cases to ar angle

of 45 degrees to one sid and 10
degreeas t0 the other sid . It 1s
slottnﬂ‘ for the saw_ from the
centre of one edge and is furnished
with a soft-metal or wood throat
plate, A ripping fence is also
furnished with most band saws

Some designs hav. a grooved top for
a miter and eross-cutting gauge. Tn
order to keep the saw bloade running
straight and true and prevent 1t
from being pushed off the wheels
when sawing two guides are used

one above the teble and one below.
Figs633. In some cases the guides
are made of two hardwocd or steel
jaws Fig.b634% but the more advance
machines hawve two little wheels on
ball bearings between which the
blade runs and a guide wheel which
apins around when the back of the
saw is forced against it'

Fig«635 063I6. The upper guide is
fostened to the guide post, which

is a stesl bar that can be moved WH;.FHUFEHI.\‘
up or dewn as the thickness of the o

stock being cut demands, Fig.b637. e | 3]
The "guards' on a band saw are two |
metal doors enclosing the wheels

and a ¢hannel shaped piece af steel

or wood, which is Tastened to the

guide post slides up and down with

it so that only the cutting part
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of the saw is exposed. A fixed guard
covers the other side of the saw
between the wheels. Hand saws are
usually driven by individual motors.
The latest models are however

direct driven by which the lower
shaft is the roter of tha motor.

BAND SaW BLADES

The blade is made of high guality
steel and soldered on both ends
to a continuous belt. Length
widl 1 and thickness dependa on
the Jlameter of the wheel.

The trickness must be 1,/1000 mr
of the whtel diametar.

For example: if the diameter has
Boo mm, the thickness of the
blade should be 0.3 rmm. The shape
of the teeth depend on the type
of wood to be cut. For raippang
the rake angle should not have
more than 20 degreea and for
cross=cutting approximately

0 degrees. Fig.038. The bend sow
teath should be set #a 1k times
wl the blade thickness.

For examples if the blade i3

1 mm thick the teeth must be set

0'25 mm tg each side. Fig.ﬁign ey
The zaw eut will be 1% mm wide.
A3 explained before  the tooth o

is set 1/3 of its height.
See Fig«.59%9.

Important Rules fer the Band Saw

RIF SAW [EE!H

1. Meke all adjustme-ta with
the pover switch off,
2. Check the tenaion of the

blade, following the manu-
focture's specifications.

3. HKeep saflety iu;rds fastened

firmly.
4, Examine the blade frequently s —
to make saure it is in good B0, CORRECT SET

condition, Thereé should be
no_ecracks Ln it. A rhytbmie
eliek sometimes indicates
that the blade is ecrackad.

S5+ Check the blade for lead. The
guides may mot be correctly

sat or the blade itself may
L]



have an incorrect setting.
This can cause it to pull
to one side and the saw
must be reset,.

6. It is important that wyou
keep the blade in use on
the band saw sharp at all
times.

7. Use the correct size of
blades for your cutting,.
A narrow blade is best
for cutting sharp curves
a wider one_ for larger
circular and straight
cutting.

Fig.6e0. CUTTING SHORT FIECES WITH CROSS-CUT
B. Check carefully to see that BAlGE

the saw table is sguare with
the saw blade.

Straight Sawing and Resawing

The band saw can be used for
straight sawing as well as

for eutting ecurved pieces. Most
band saws are fitted with a

rip fence and a miter=gauge cut
off. Fig,640. The widest band
saw blade available should he
used for both straight sawing
and resawing (Resawing is
cutting stock to a narrower
thickness), Resawing is a job
that the band saw does better
than any other machine., Fig.641

jgBdl RESMNTHO LARGE BOARDS

Straight Freehand Sawing

1« Haise the upper blade
guide to clear the lumber
being cut. The guide
should clear the atock
by approximately 12 mm
(% inch).

2, mark the beoard.

T. Turn on the switch, Make
certain that you allew the
blade to come to full speed.

L, Now feed the lumber slowly
through the saw. Guide it
gently with ane hand; push
it with the other. Fig.bi2.
Saw slightly on the waste
side of the marked line.




Ripping

Repeat the [irst two steps of
frechand Bawing.

Attach the rip fence to the
band saw table. S5et it to the
desired width of the cut to be
made .

Turn on the switch and allow
the blade to come to full
spond.

Foed the piece into the saw.
Hold it firmly agalnst the
Lfence while pushing it inte the
sav blade.

A sguere piege of wood ¢an ba
Bplit or ripped in two
diagonally. Tilt the table to
45 degrees; push the asteck
aleng the rip fence Fig.Bb43,

The band saw is excellent for
romoving cormera of turning
sfquares Fig,644,

Diagonal cuts can be made on
the ends of turning squarece to
mark the centre for lathe
turning. Fig.645. Make a V
bloeck jig fer this purpose.
Fasten it to the table_ or
place it againast the rip fence.

Cross-cutting

1«

2a

Hepeat the first twe steps of
freehand sawing.

Place the cut-off guide on the
table in the groove. IT the band
aaw does nol have a groove the
cutting may be done freshand.
Fig.ﬁiE'EhF.

Turn on the switch and allow the
blade to come to full speed,

Hold the stock firmly against
the cut-off guide and feed it
iluwli into the band aaw blade,
Fig.648 6L9.

Cross=cut wide boards by rever-
slng the cut-off guide. Fig.bs50.

Make dowel pins uniform using
the rip fence as a guide,

Frgidd. DIAGONAL KIPPING OM A TILTED BAND
AW TRELE

Fig. bih, MAKE RELEF CUTS BEFORE CUTIMNG
THE WARKED CURYVE

L |

Fig 845 CUTTING DIAGOMAL OW A ¥V BLOCK JO

| o

=

Fig BLE. FREEHAND CROSE CUIMMG
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Fig B47 DO MCT LFT UR THE BOARD
THE PORTABLE ELECTR JIG SAW * T Saw SLADE MIGHT BRE aK

Fig.051

The portable jig saw ia a very
competent machine toel for cutting
wood_ composition boards wveneer
materials plastics, thin metal
cardboard'and #ven leatBer. This
broad range of possibilities make
it an ideal portable electric saw
for use in cabinet shops furniture TNCORRECT CORRELY
factories and the building trade. Fig BLE Fig 648
It is a safe tool for every ons to
use and aven an inexperisnced
trainee can obtain excellent
results with only a few minutes of
practicr. The general appearance
of the jig maws would seem to
indicate that all are the saamo
size. The difference,6 however
lies in construction cutting
ability and motor power. They are
designed to operate on normal 110
or 220 veolts. The cutting speed is
approximately 4200 'atrokea' per
minute (apm). A stroke is a R oo
straight up-and-dewn motien of the . 7
saw blade. The blade cuts only on F"'“'ﬁf&:ﬁlﬁlﬂﬂu WHER
the up-stroke backing awvay on the

return stroke, Some jig saws are

equipped with a guide to aid

atraight ripping or cross-cutting.
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Hipping and Cross-cutting with a Guide

1. Fasten the correct blade on the saw, Select it for the
material to be cut.

2. For ripping or crosa-cutting marrow stock, Tasten the guide
in place and adjust it to the desired widih, See Fig.652,
If the piece to be cut off is wider than the guide pérmits
celamp a wooden fence (guide) on the board.

3. Hold the board so that the blade can ¢ut through freely.

4. Start the motor. Slowly saw the board, Kesp the guide Firmly
againat the sdge or the end of the stock or keep the
portable aaw against the wooden fence or zuids.

Sawing Circles

1+ Place the board securely
in same position  Buch as
on Baw horaes that allows
space underneath for the
blade.

2+ Lay out the circumference
¢f the circle. Use a com-
poss or dividers.

3. Drill a atarting hole
through the board. This
ahould teouch the circle
line on the waste aside,

4., Fasten the correct blade
in the saw for the material
to be cut,

5. Drive the eirecle
guide pin inte the
bomrd at the
centre of the
circle, Fig.653.

6. Turn the rip
guide over amd
fasten it to the
saw to the
radius desired

Fig 633 CUITING A CIRCLE WiTH THE /G SAW
VSMG IHE RP FENCE ANO CIREULAR
GUDE PiN

7+ Btart the motor
with the saw in
Flace, Slowly
push the saw na
it makes the
circmlar cul,
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9 SWIiCH
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[HE JOINTER Fig.654

The jointer 1: naxt to the circular =aw the most necessary
and useful machine in woodworking., It takss the place of the
hand plane and is particularly useful in straightening the
surfaces of boards or planks and for jointing edgea of boarda.
It can alse be used to plane tapers  chamfers and bevels. On
specially designed jointers rnbbutln; can also be performed,
Fig.654%A, The capacity (size) of
the jointer is usually determified
by the length of the knives.
Common jointer sizes are

250 mm (10 inch) 400 mm (16 inch)
€30 mm (25 inch)_ but there are
also jJjointera available in aizes
of 100 mm (%0 inch) and 900 mm

{36 ineh). The table of the
jointer conaista of two poarts:

the front gr 'infesd' and the
rear or '"outfeed'. Tables are
Aadjustable for levelnessz and
cutting height, The surface of

the rear table muat be level

({even with the cutting edges of
the knives). If it is higher or
lower the planed edge or surflace
will not be straight and acecurate.
The front table is casily adjusted
by means of handwheels, Instead of
cutting long, marrow shavings like Fig@5.a A KINIER WHICH IS DESIGUED 10 CUF RABREDS
a hand plau" the jointer cuts wide

and extremely short shavingsa. Aa

each knife strikes the wood it

makes small hollows across the

entire width of the surface as the

wood is pushed aloang. A series of

amall ridges are therefore formed

between these hollows. Thim ias

called 'rotaery cutting.
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Farts and Uses

The main parts of the jointer are
the cutter head front and rear table
adjustments and the base.

Cutter hemd

The cutter head Pig.655 has two
knives bul sometimes a cutter head
may also have four knives. A levell-
ing device to set the knives Lla also
shown im this illustration.

Front table

This is the infeed table, which ia
easily adjusted tg the depth of the
cut, It supperta the board, which i=s
fed into the knives,

Rear table 2

The rear table is also adjustable.
For moast cuts 1t should be even with
the cutting edgea of the knives. It
supporta the board after it is planed,

Feance

The fence i1z used as & gulde, It is
usually a8t at o 90 dJdegrees angle to
the toble to get edges planed at right
angles to the face. It can be set at
an sngle to produce a chamfer or o
bevel., Fig.056,

Guard

The guaprd covers the cutting knives.
It swingas out as the beoard is planed
thereby protscting the operater. On
some jointers there is & back guard
which adjusts behind the fence. This
is particrularly useful when the fence
1a adjustad to cut rabbets betauss

it cowers the cutter head behind the
Tence .

Table adjusters :

These pre convenlently located under
or te one mide of tha front and the
rear tables, They raoise or lower the
tablea acgording to the type of cut
desired, Fig.5657.

Fig 655, CUTIER HEAD &MD IO6FE
A S RSIMENT CEViCE

Fig. 457 SCHEME OF THE JOWTER TABLES ADRST-
WENE
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base
The base is the stand,  or suppert, which helds the jeinter,

FLANING FINISH

The factory fixed knife cutter head ig the only one that gives
& true flat surface. Ordinary cutters leave & circular shaped
cut cn the wood with each turn of the block. These merge inte
ench other a=z the wocd is pushed past the cutter bleck and can
be asen when magnified 6 as a fine drawing of wavea where the
cutters enter and leave the wood., Fig.558. It should then be
appreciated that the slowar the feed the greateér the number aof
marks or times the cutiers will touch the wood over a given
space. To alow the feed meana a rise in the cost of planing.
There is another factor 4if the wood is being fed to the cutters
toc slowly the later will bhe cutting too long in the same
place and 2o start to rub and serape and guickly lose their
eutting edge. By increasing the number of cutters on the block,
an inerease of feed speed can be obtained atill with a eontrel
on the number of cutter marka. The ultimate planing Tinish
required determines the number of cutter marks per inch for
example il the work is tnnatructiunai1 paintad Hork. furniture

and polished work or if it is to be cleaned up by hand or by
sanding machines,

Cutter Marking Calculation

It is obvious that too widely spaced =
marks mean a rough finish which needs ey o~ g e
more time in the final cleaning up of  FigiR CUTER MARKSIO OW (HE SURFACE
the surface. For softwood howeven

10 to 12 eutter marks per cmlor

24 to 48 per inch) are required, For example with a two knife
cutter block at a speed of 4000 r.p.m., 6 if the knives are
properly !ll‘ makes BOOO cuts per mipute. If we plane a board
with a 'feed speed® of 16 m per minute (or 16000 mm per minute)
then the hollows of the cuts will be 2 mm. 16000 : BOOD = 2 mm
Suppose a cutter head has got three knivea and 4000 r.p.m. and
the Feed speed is 16 m per minute thenm the hollowa of the cuts
will be 1,33 mm -

16000 ¢ 12000 = 1.33 mm.

SAFETY FOR THE JOINTER

1. Make certain the jointer bladea are sharp.
2. Always check the fence adjuatment before planing.

3« Make no adjustments of any kind while the jointer dis in
operation. Follow the instructions for adjustments,

i, Kaap the safety guard in place and ready to use at all times.

5: Use a push block when surfacing {plqnins] shaort boards on the
jointer.

6. Always hold the board firmly against the fence or on the
table of the jointer.
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Fs« Surface the .oncave (hollow)
side of a warped board first,

8. Do not attempt te plane ar
jJeint the end grain of boarda
less than 200 mm Eqpprax, ;]
inches) wide.

9« Always try te plane with the
graim,

Planing a surface

1. Adjust the fromt (infeed) table Ry om :u:::: n,!:g:m A0ARD WITH
for a cut of about Z mm
{1/16 inchl.

2. Check to see that the guard ia
in place and is working properly.

3. Check the surface of thas board
for a warp or a wind (slight
twist). The concawve (hollow)
face should be placed down and
planed first. Fig.b59.

4. Push the stock forward firmly ity
with both hands. Fig.660. When Fig B60. PLANING & NARROW FIECE WITH A
about 300 mm (approx. 12 inchea) EXTENSION BOARD
has been planed move your left
hand forward slightly beyond the
cutter head. Stand at the left
of the front table as you plane.
Flana in the direction of the
grain. Use a push block for plan=
ing surfaces of & narrow shorter
Foard. Flig.661.

Jointing an Edge

1« Check the fence with a try square
to make certain it im =et at
right angles to the table,

2. Selsct the heat esdge of the board
to be planed. This should be the
one hawving the fewest irregular-
ities and the one that is the
strajighteat,

3« #djust the depth of the cut. This
is doneé by lowering the front table.

4, Place the board on the front table
with the best surface (face side)
against the fence. Make certain
that yon plans with the grain. Fig.662

5. Hold the board against the fence
firmly with beth hands and slowly
push it over tha cutter head. Fig.663

e il
Fig 882 CORMELT TABLE: ADUUS TWENT



Jointing an End

1.

2.

3.

4o

Planing a Chamfer or a Bevel

1.

2a
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Check the end of the board with a
try square or a [raming square.

Adjust the depth of the cut by
raising or lowering the front
table, The depth of the cut should
be very shallow.

Flaceé the end of the board on the
front table with the best Tace
against the fence. Hemember: never
plane and grain on the jointer if
the Leard is less than 200 mm

(B inches) wide.

Hold the board Tirmly with both
hands; slowly push it forward over
the eutter head. Jointing completely
across the end of a hoard iz satis-
factory when aquaring up ntnck an
shown in Fig,.664

Fig 843 JOINTING AN EDGE

Another method of jointing an end
is first to make a short cut of
about 25 mm (1 inech) along one end.

Reverse the board and joint the end
ta blend with the cut made in
step 6 Fig.665.

Set a sliding T bevel to the
desired angle for the chamfer or
bevel. An angle of 45 degres is
often used for chamfers.

Adjust the fence to fit the
angle of the sliding T bevel
FigefB6, The fence can be tiltod
out bockwards or fTorwards,

Adjust the depth of the cut by
either raising or lewering the
front (infeed] table.

Make a trial run om a plece of
serap waod; test the angle with
the slidin~ T bevel: Make
adjustments if necessary, Hold
the stock much as you would in
jointing the edge of a board,
Pig,ﬁﬁ?'ﬁﬁﬂ 669 ghow what
hapnenﬂ if the jointer rear table
is iprs rractly adjusted,
Fig.670 and 671 shows incorreet
helding positions.

Fig 67 DUTFEED TABLE 100 JAGH
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THE THICKNESS FLANER Fig.G72 —_ ==
The thieknesse planer is alee =
called the surfacer. It ls &
singla purpose woodworking
machine used for making a
ameoth ploned surfoce on a
board. The thickmess ploner
planes the surface te an
even thicknesa. Flaoners are
either double or single
that means they have one 7
or both surfaces at the e !
time, The 2ire is deter- ) TR
mined and listed by the . Fig 569, COIPORE TumLE G igHTLY

ol HIgH
maximum thickness and

width of board it can
handle. The single planer
ia the mest freaqguently
usad type in furniture
industries. Common Sizes
in furniture factories
and workshops are 600 pm
to 200 mm in widih and
250 mm in thickness. Most
gutter hoads have two
knives but madern
designs four kEnives.
Great care Boa to be taken
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when setting a four knife
cutter head to make aure
that all four knives
project precisely the
same distance te form

a true circle, If this
is not taken care of

it might happan that
only one knife is cutting
and the four-knife
cutter head fails in

its purpose, Successive
cuta are made as the
corrugated infeed roll
pushes the board through
the planer head. The
outfeed roll holds the
board through the
planer head and holds
the board against the table
and the tahle rolls as Fig 673 DETAILL OF THE CUTTER HEAD AMD ROLLS OH THE THICKMESS
it moves forwasrd, The FLANER

infeed rolls can be

switched to two different feeding speeds. For the first rough
cut tio fast feed speed may be used because the quality of

the surface is net important as it is fellowed by a s®mcond cut,.
The final cut must be made on low feed speed as a smooth surface
ie desired, If the machine iz everloaded the feed can be
switched on neutral gear to enable the cutter head to obtain
its full r.p.m. The planer has an anti-kick-back device above
the infead roll to protect the operator from boards being
rejected. (kicked back) Fig.673. Very accurate true surfacing

of atock on a planer can be done if one side (face) of ihe

board has first been planed on the jeinter., This is eapecially
degirable if the board is warped or twisted,

A warped board should have the cupped (warped) face

planed firat. A board having a wihd should have one face planed
flat before it is surfaced, Boards can be edge-glued together
and surfaced te uniform thickness, The width must of course_ be
within the capacity of the machine. Lumber that is leas than

300 mm {12 inches) in length or 5 mm in thickness should not

be planed in the surfacer, The board should be sufficiently long
that the osutfeed roll starts pulling it before the infeed roll
releasas it,

Inspect boards to make certain that tlhiey are clean and free

from ﬂail-‘ screws or other metels enclosures,

EORTABLE ELECTRIC POWER PLANE Fig.674

A recent intreoduection is an adaptation of the circular cutter
block type of planing machine , working from the top called the
electric power plane machine. It is pushed aloeng in the manner
of n handplane depth of cut belng adjustable. The inverted
table (now the sole of the plane) is arranged in two parts.
The cutterblock is set in motien by means of a trigrpar-switeh
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an the hondle, The cutters
used in most machines are
the sames as in jointers
and thickness planers
where the knives are
removable however

some are also made

of & solid body

with two spiral A 5
cutting edges,

For sharpening tha
whole cutter head
has to be taken out.
The capacity of a FRONT SHOT
power planer varies Flg 674, PORTABLE ELECTRIC POWER PLANE

from 50 me to 280 mm

in width and up to

2HP.

Planing with the portable electric power plane

requires a stance (position of atanding)

similar to that used with regular hand planing.

The difference however 1is that the eleciric

powar planes muat be properly handled and

advanced steadily and evenly mlong the work.

Because the operation of thie plane is similar

te a jointer it ia rather like operating a

small inverted [(upside down) jointer by hand.

DESTH
ADJUSTMENT

Procedurs for Planing

&
i. Adjust he depth for making the cut.

2, Plug the slectric eord ints a pover ocutlet.
The cord should be grounded for safety.

3. Graasp the plane as shown in Fi;.a?ﬁ. The -
right hsnd should be on the handle and
the forefinger should be free to control
the awitch.

4. Place the plane on the board with the :utt-F %
er slightly back from the edge of the wood. LI e
Make certain that the elsctric cord connot
interfere with the planing process,

5. Turn on the switch., Push the plane to make
the cut, Keep more pregsure on ithe front shoe
with the left hamd on the renr shoe with tha
right hand.

6, Continue planing. Maintain an evan preasur'e
with both hande until you hove almost completed the cut.

7. To complete the cut,K keep a greater pressure cn the rear
ahoe on the front ona. ]

B, A bevel can be cut by adjusting the fence to the Jesired
angle marking. The procedure for planing = bevel is the
agme as for straight planing.
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The shaper is probably one of the most useful but also one
af the most dangerous woadwerking machines. 1t is used for
grooving and shaping on streight or curved ¢dg!l| for making
almost limitless combination of decorative cuts, Shaping is
done with guides rcollars and patterns and with the use of
forma jigs and different safety devices. Like other wood-
working machines. shapers are made in many different sizes
and shapes, From the large double spindle production machine
to the small beneh shaper, Many shapes have reversible motors
to provide rotation in two directions, This permits additional
combinations of shapesa from the cutters because they can be
turned over. The reversing mechanism is unaually controlled by
a reversing awitch. Many shaperas have hollow vertical shafts
which allow interchange of spindles, Interchanging permits usme
of a wider variety of shaper cutters., Each apindle ig fitted
with @ tie rod that ia threaded in the centre and on one end.
One end is fitted to the spindle the opposite end is capped
with & nut after it passes through the hollew main spindle,
The shank of each apindle is tapered which fita tightly to
the tapered spindle chuck and tightemed with a left threaded
nut  which prevents the spindle from alipping or turning.
When the spindle is in place it can be Fitted with various
collara and cutters,

Common detachable apindles and their uses Fig.677

1. Cylindrical with nut is used for round and square heads
and solid circular cutters.
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2, French or slot spindle
iz used for profile
cutters.

3. GChuck for end cutters
is uaed for dowvetailing
and moulding bits.

L, Boring chuck is used
for all kinds of bits.

5. Flush top spindle is

used for flat profiled
cutters.

6., Slotted cellar or ring
spindle ia used far
straight or profiled
cutters.

One of the chief advantage

of a shaper is that it is

possible ta tilt the spindie.

Modern design hove mode it

posaible to tilt the spindle

itself to 45 degrees which

help adjusting and using

cutters for odd and diff-

seult operations. Some

madern designed shapers

are provided with a

sliding table. They are

mounted on the side of L
the shaper and run on doone
iren bars by means of

two ball bearing wheels

and & support device.

Fig.B678. With & elamping

device the stoeck i3 clamped

on the table while it ia

being shaped on one end. Fig.BTA SHAPER WITH A

A sliding table iz very SPHOLE SUPPORT
useful for making tenons
or cutting different
rabbets or grooves on end
graing. A mliding table
has & great advantage for i
smaller work shopa where

a special mortise and

tenon machine is uneconomical.
When using a slotting disc

of a large diameter for
tenoning work a spindle
support must be used. u
See Fig«.b76. Some cutter
heads have depth cuttirg
limit safety devices
which are kick back safe.
Fig . 679.

Fig 67" DIFFERENT SHAPER SPINOLES

|

Fig 678 SAFETY CUTTER HEAD
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SAFETY CL 5 AN VICES

Most shapers are eruipped with 'held-down deviCes? lspring-type
clamps) whieh nroviide safety as woll as tension againat the mtack
being shaped.Prg.li704

When the rub collar serves as a fonce guide during the shapingz
of irrégular edges,  use a circular fiber or wooden ring guard

for safety. Fig.680,

Fi. 480, FROFALING IRREGULAR STOCK BY USIND STARTING BLOCK. COLLAR AMD GLWRD
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Other safety clampa and devices are shown in Fj.s.ﬁﬂ]_'ﬁﬂzrﬁﬂjl
684 685 6BBE,

USiG 4 STEELEN GUARD FOR PROTECTON

Fig 881 IM3ERT SHAPMG BY USNG AN ADJMUSTABLE IMSERT DIVICE
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FigERE INSERT SHAPING BY CLAMPING A STDP
BLOCK DN THE SHAPER'S TaBLE ToP

Fig 685 COLLOR AND PATTEAN SHAPING 8Y USIN
ASAFETY GUARD RibG
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SAFETY FOR THE SHAPER

1a

2a

e

9.

10,
11.

1k,

15.

Make all adjustments with the power shut off. Check that
all adjustments are tight at all times.,

Eeep the safety puard and hold-down devices in place at
all times when it is possible to do sco.

Make sure that the cutters are sharp. See that the cutter
knives or the cutters are fastened securely before you
uge the shaper.

When using separate cutter knives check to see that both
knives are of the same size and weight.

Hemove all wrenches and special tools used in setting up
the shaper before you turn on the power,

After the cutter head has been fixed to the spindle see
that the spindle turns freely before turning on the power.

Arrange the cutter head on the spindle s¢ that the unused
portion of the cutters or knives are beloaw the table, This
is usually possible if the machine ia equipped with &
reversing switch, .

If the shaper has a reversing switch make certain that the
dircetion of feed will oppose the direction of rotation.
Always feed into the cutting edge.

Maintain a well=balanced position on both feet when
aperating the shaper,

Direct plenty of shadow free light on the work,

Hold the board firmly against the Tence and the table for
straight work, Hold it firmly ageinst the rub collar on
the spindle for irregular pieces. Always fecd the stock
slowly into the cutter at an even pressure and speed,.

Make ceértain that the starting pin is securely in place
an the table when shaping against the rub collar.

when using the rub ceollar for a guide start the cut away
from any cormer. This is especially true when shaping
arcgund the entire edge of a board.

pogrds less than 250-300 mm wide should not be shaped on
the end unless proper safety precautions are taken.

Shut off the power. Do not leave the shaper until the
motor has come to a complete s=top.

CUTTER AND CUTTING EDGES

The grinding angle of a cutter is also itz cleprance angle
because the back of the cutter is ground away to give clearance
during and after cutting, The degree of angle also determines

the

keenness (sharpness) of the cutting edge and its ability

to stand up to the work required,
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Fig,.b607 shows cutting anglea for
s0lid wood. Fig.600 shows cutting
angles for chipboard. Fig.689
shows cutting angles, for plasatic
Other cutting edges and angles
for saws ond hand toola are
discussed in the preceding
chapters.

GUTTING SPEED MULTIRLE GROOVE CUT TER

Cutting speed is the distance
covered by a given point of a
tool within a given period of
time K which is expressed in
meters per second, Figab91
Techmically it is posesible

te obtain high revnluti.ons_l
but same of the tools used
canno . stand such high
revolutions, Old-fashioned
cutters or saw blades for : —

inatance are a great danger Fig BAE. CUTTING FINGER JOMTS OW THE SHAPER
being used at too high 5
revalutions. On moat modern ﬂ:gﬁ
eutters the revolutions are
mentioned in revalutions

per mimute. {r.p.m.) Fig.6%0
Cutting speed is moat
impoertant for guality
results, There are
recommendations for every
machine which give best
result in cutting and samasth-
neas of the surlace.

Recommended cutting specds ares

Hand saw 20-30 m por sacond

Circular saw 40-65 m per second
(Tool Steel}

60-70 m per second
(H55.High-Speed Steal)

70-90 m per second
(carbide tipped tools)

The highest stability
{true run} for a circular
saw blade is reached at
abput 60 m per second.

Jeinter and thickness planer
I0-45 m per second.

Fig. B&S COTTING ANGLE
NHPMHF
| PORMIC A
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Shaper: 30-45 m per aec, (HSS)
45-60 m per sesc. (Carbide

tipped tools)

Hesides thess recommendations special
care has te be taken of the different
kinds of teols to be used. 0.
Generally there are three kinds o
tools.

fimm_HMi@
OO0 __| 700

1. Set of cutter heesds Fig.652
2., Solid cuttera Fig.693
3., Carbide tipped tools Fig.694

As mentioned previously, the
revolution of medern tocls are
shown on the cutiers. Tools en
which the revolutions are not

the recommendations mentionod
above, (Cutting apeed)

Belt sander 16=22 m per Bseconds
Chain mortise = B m per sscond.
Orilling machine 3= 5 m per second.
Recommended feeding speeds are

goenerally 1/1000 (one thousand of
the revolution).

Formula for cutiing speed

V = Cutting speed
d = diametler of the tool

= gonstant faster to caleulate
the circumfersnce of a cirecle

n = revolution per minute (r.p.m.}

!
- dx 3 1% xmn

RO dividing by 60 in
order to get seconda.

Example 1.

What 1is the cutting speed of a cir=-
cular saw with a diameter of 320 mm?

Spead of the spindle or motor is
Eoo0 ruop.ma

Fig£53 5000 GUTTER HEAD
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d = 320

n = 4500 r.p.m.
= 5, 1k

L

o 320 x 3,14 x 4500
60

Fig 6%, CARBEIE TIPPED TOL

For calculating cutting spsed the diameter to
be converted into meters.

0,52 x 3 14 x 4500
60 -

V=

= 75 m per second.

Example 2.

What is the cutting speed of a cutter head with a
diameter of 120 mm7

Speed of the spindle or motor 6000 r,p.m.

Vo= 0,12 x 3'111' x HODO

= 27 68 m per second = 30 m per second.
60

A common formula but not so precise may be used as well:

Half of the tool diameter multiplied by one thousand of the
revolution.

flalf of the tool diameter = 6 (im em.)
1/1000 of the rewvolution = 6

Example:

= 120 mm

= 6000 r.p.m,
= 1

. 6 cm x GODO

s < 3 o

= %6 m per mecand.

1000
6x 6 = 36 m per second.
The differsnce af 1 68 m between the twe calculation is due to
the simplification of the formula, but it is permissible to use.
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The illustration shows a modern shaper
with adjustable speeds by means of
changing V belts on to different
pulleys, Fig.ﬁﬁﬂ

1. Motor with a large and spindle
with a small pulley means high
speed (approx.6000-12000 r.p.m.)

2, Motor with a medium and spindle
with a medium pulley means
medium speed (approx.%500-9000
r.p.m, )

3. Motor with a small and spindle
with a large pulley means low
speeod (approx.2B800-5600 r.p.m.)
In order to double the speed of
s moter the frequency (in electric-
city, mumber of complete cycles per
second of alternating slectric
current) has to be switched
higher by a special switch
mounted on the machine.

Calculation of revolutions

In case the revolutions of a motor or machine are unknown
they can be calculated with the follewing formulas:

d = dismeter of the driving pulley (motor)

n, = r.p.m, of the motor.

dE - diameter of the driven pulley {SpindIB}
n, = r.p.m. of the apindle.

Example

The reveolutions per minute of the spindle or cutter are unkmown
Formula:

di x n:I = d2 x n,

This formula can be revised in any form in order to find one
unknown Figurs.

Ses Fig.695 the unknown figue is n,

The formula will be:

Ry = 3 1 . 2 x 2880 = 5760 r.p.m.
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. 16 x 2880
2 = 2 x 2800 = 5760 rop.m.
8
In case d_ is unknown the next
example aﬁnu us the correct |I N2 = LIMKHOWN
rasult, [ ¥
4 = 16 x 2BBo0 . 2880 _ 8 cm
s?ﬁu ]'ﬁﬂ di = Bom dizBem
Fig 895 DIAGRM SHOWING HOW
s 10 CACULATE REVOLU-
In Fig.695 the d, = B em TIONS
= $880 RPM
1f the unknown is d1 the formula
will be:
d1 - dg x n2
——

If the unknown i= nl the formuls
will bat

Most woodworking machine motors have
a fixed revelution per minute which
usually is shown by a label sn the
motor,

The most commen ones are:

Circular saw 2850=%600 rip.m.
Band saw GO0 - Fapam,
Jointer 4000=6000 r.p.m,
Thiekness planer 4000=5000 r.p.m,
Belt sander 1400 Tafam.

Edge sander 1400 FaPaliiy



Procedure for shaping straight edges.

1.

9a

shaping Irregular Bdgea

1.

3

Selact the cutter cutter head

or knife aliumbly: Fasten it ? E:::::L———g—

saguraly on to the spindle.
Sketch the planned cut on the

end or the edge of the wood. TN -
Adjust the fence guide and ¥

fanten it asecurely. Make sure

the two parts of the fence are

in alignment, Cheeck this with & = =

straight board. Fig.696.

Adjust the cutting height of
the :pindlg for the plnnned cut.

Place hold-down clamps for saflety m ‘::ig

THFEMLE MUOST BE |
and tensjon. Adjust these to the IU\\SH‘IENTI’

work on the table, Fig,.679.

Turn on the power. Allow tha
shaper te come to full apesad,

Make a trial run on a plece of
Berap wood. Hold it firmly in
poaition againat the fence.
Feed it into the cutter head
frem right to left. Fig.b697.
Occasionally the shaper cuts
may be such that the motor should
be reversed through the switch
the cutter head inverted {turﬁed
upside down) and the piece fed
frem left te right.

Shape the edge 1 the trial cut
is accurate.

Fig 637 TWO POSSBILINES FOR MAKING &
MOLDIMNG

When shaping all four straight
edges on a board, follew the [
sequence of cuts ashown in =

Fig.B698.
" EOLLAR

Solect the cutter or knlfe
blade assembly and alas & rub
gallar of the correct diameter.
Fasten theae sécurely on the
aplnﬂle. In sale:ting the
collar !1zeT remember that the
rub collar will serva asg a
depth gauge for the cut.

Swe Fig.b9B.

Sketch the ploanned eut on the
end of the bgurd' 1f posnible.

Fug B mwg:oms: COLEER AMD STEFS
w “'Hnlr SHAPE ALl FOUR EDGES OF A
BOARD



3¢ Adjust the cutting height of
tha spindle so that the shaper
cuts will be made where they
wers planned. Adjust the cir-
cular ring guard so that it
barely clears the work, See
Fig.f699, This may not be on
all ahnpera‘ but it is a good
safety precaution.

4, Fasten the starting pin or
board securely on the table.

Turn on the power and allow
the shaper to come to full
apeed.

6. Make a trial cut on a scrap
Fiece of wood. Place the pimese
to be shaped firmly in position
against the starting pin,
Gradunlly. but firmly push the
wood into the revolving cutter
head so that it makes contact
with the rub ¢ollar, After
making full contact with the
starting pin and the rub
¢ellar  gradually move the
board =c that vou will mowve
away from the atarting pin.

SUAPER TOOLS AND CUTTERS

A mentioned before there sre
three different kindas of shaper
cutters in common in uso,

1s Set of ecutters
2+ 5Solid cutters
5. Carbide tipped cutters.

A set of cutters is made up of
two or more different cutters
either of various solid cutters
fitted together or the open

knife aloetted cutter heads,

Open knives which fit slotted
cutter heads are availahle for
the craftaman who desireas toc make
moldings of his own design. The
edges of the knives have been
ground (bevelled) to the required
angle and prafile Fig.?ﬂﬂ,?ﬂﬂﬂ-
These knives have a projection
limit according to their thickness
Fig.701. ;

-
Fig 689 SHARING SMALL PIECES fM & STARTING
JELOCK COLL AR

Fig. 700, HOW TD GRIND KNIVES

LD

_’u_
L
15
=30
-

——=p==NMIFE PR ECTION-

i
L
thso

Fig TOL SETTING OF CUTTER HEAD KMNIVES
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A knife should mever be ground om both
aides  Fig«702;however it maght slip
out n} the Blet and lnjura or kill a
porson. The new foree locking cutter
head and the "form-closed" or "form
locking" cutter head eare moch safer.,
Fig.703 and Fig.704.

The Wobbling 5Saw is an extremely use-
ful tool for groovimg, It consiata
of a circular saw mounted bDetween
taper=collars upon a screwed sleave.
Wobbling-sawae with a diameter more
than 200 mm should be used with

2800 r.p.m. If the diameter is losas
than 200 mm it can be used with

4500 r.p.ms

HSE: Greowving Cutter for making

groowves and Small rabheta  are
available from 2 mm to 40 mm. These
cutters are only sharpened on the raca.
gullet and back. Never sharpen them
from the gutside. 115.706!70?.

H55 Seolid Square Edge Cutters are
used for cutting edges at & right
angle. Theoy are also sharpened on the
face zide only. Fig.708,

HES5 So0lid Edge Profile Cuttera are
used for special cutting of profiles
on edges to increasse the strength
of the joint., Fig.709.

H55 Solid Prefile Cuttars are used
for shaping a profile on edges of
different boards, They are only shar—
pened on the face of the cutter. IF
revolutions are not shown on the Fig 05 WABBLINDG SAW
cutter thae cutting speed should ba L
meximum 50 m per second. and not
more than 4500 r.p.m. Fig.710.

Carbite tipped Cutters are the latest
design and usunlly have a depth
cutting limit safety devices

They prevent rejection of the

stock and areytherefore, called
"anti-kick-back toola',

The r.p.m. are always mentieoned
on theses tools. Fig.711.

’:yﬁgr,

- Lo =0

e P :
g
Fu %7, CUTIEA LROCYE

Fig.708. EDGE CUITER
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A new Set af Cutter Heads is a model
with throw away knives, The knives
can be used on both sidea and the
Tprashaves' (sguare knives on top
of the cutter head) on Tour sides,
The setting of the knives is done
with the setting ascrews. The knives
project approx, O‘B mm to 1 mm

out from the cutter head which
guarantees a depth limit cut and
is kick bnck safe. This cutter

head is most aufﬂ' easy to handle
and gives best results, Enives ara
cheap and available in HSS and
carbide tipped. R.p.m. are shown

on the cutter head. Fig.712.

Fig.709 EQGE PROFILE CUTTER

A Set of Cutter Heads is a common
tool with replacable knives and
preshaves which can be sharpened
many times and then replaced.
Adjustment of these knives
requires much care to get the
cutting edgee to one true cir-
cle, S5afety while in use is
ensured by a locking svatem. R.p.ms
ig apain aceording to the cutter
head indieation. IF they are Aot
mentioned then 4500 r.p.m. and
cutting speed of max, 40 m per
second should be used. Fig.7135.

The knivea of Adjustable Bevel
and Chamler Euttir Head can be F'!F’“-Eﬂ':.rﬂg TRRED  Figmi2 %ﬁ%ﬁuxg
adjusted te 45 degrees in both

directions wup or down without

removing them, It has also a r
depth cutting limit device of s
2] mm 1 mm. R.p.m. are given on

the cutter head, Fig.71%.

This most commonly used of cutt- ' z

er Heads can be used with a
large number of profiled knives. Fig Ti SE7 OF CUMER Fig TIi. BEVEL AND CHAMFER
PBifferent ready ground profile HEAD CUTTER HEAD
knives available with the hend or
sguare knives cnm be ground to
the profile required. This cutier
head should never be used above
4500 T.p.m. and with a moximum
cutting speed of 40 m per second.
Higher speedsa may be only used
with the recommendation of the
manufactures, Fig,715

Box with a Set of profiled knives FioNSSelorcuier ian Fia T EROFILE KNIES
and a set of cutter head. Fig.716. -
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HIGH SPEED WOLTEH Fig.7i17

Routing and ahaping c¢an easily
be done on the high speed
router when the proper bits
and cutters are used. The very
high speed required for this
work makes it necessary to use
a fregquency changer mentiened
earlier. Material is always
fed from left to right. Thia
means thet the work must be
against tie rotation of the
cutter, The thrust (push or
drive) of the cutter should
press the plece against the
fence. In the table directly
below the motor or cutter
provision is made for a guide
pin against which the pattern
im pushed during operation.
Fig.?lﬂ‘Tig. The pins arce of
different diameters and are
locked into position by means
of a screw knob below the table.
The motor has usually from @ to
4 1P, 1t i3 totally nnclosadl
shell or eir cooled. The vér-
tical depth pesiticn of the
motor can be adjuated by means
of a multiple stop with &
different depth adjustmentas
The motor is risen by a

foot pedal and locked with a
locking screw. The operator
has thus his hands always fres
to landle the works. In order
to be able te carry out

§i%

19

k

-]

Fig T8 GUDE Pinl

WORK
PATTERM —PH

Fig 115 DETAL OF Tril Fik anD PRTIER:!
METHOD ©F ROUMNG
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How to adjust a cutter for the high=speed router,
For example:

Cutting dia = 20 mm = Cutter dia. 15 mm Chuck No 3,
setting angle hoO®

Cutting Cutter Chuek Setting Cutting Cutter Chuck Setting
dia,mm dia.mm No. angle. dia.mm dia.mm No,. angle,
3,5 3 0,75 4s5° 4.5 3,5 0,75 4s°
5 i 0,75 45° 5,5 4.5 6,75 45°
6 5 0,75 45° 6.5 5 1 48°
7 5,5 1 48° 7.8 6 1 47°
8 6.5 1 47° 8,5 7 1 46°
9,5 8 1 46° 10 A 1,25 42°
10 5 83 1,5 39° 11 8.5 1,5  40°
11,5 9 1,5  38° 12 9,5 1,5  40°
12 5 10 1,5 3?b 13 10 5 1,5 Loo
13,5 11 2 38° 14 11 2 48°
14,5 11 2 33° 15 12 2 47°
155 12 P 34° 16 13 2 47°
16,5 13 2 15 17 13 2,5 As”
17,5 14 2,5 53° 18 1k 25  43°
18,5 15 2,5 527 19 15 2.5 e
195 15 3 48 20 15 3 40®
20 5 16 5 48° 21 16 3 39°
21,5 17 3 52° 2z 17 3,5  s52°
22 5 17 3,5 457 23 18 3,5 51°
23,5 18 3,5 457 24 18 4 49°
24 5 18 b 42° 25 19 ' 49®
25,5 19 4 42° 26 19 hs  47°
26 5 19 k.5 4o® a7 20 b5 L6"
27,5 20 5 50° 28 20 5 4 5%
28,5 20 5 367 29 20 5 30°
29,5 2z 5 g ‘=0 2z 5 -55°
30,5 22 5,5  48° 3 22 5,5 43°
31,5 22 5.5 36" 32 24 5.5 510
32,5 24 5.5 477 33 24 6 50°
33,5 24 [ 46° 34 24 & 36°
3% 5 24 6 32° 15 26 é iig®
35,5 26 6 45" 36 26 6 38°
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moldings ot any angle the motor

can be tilted either way and loched
into the desirecd position. Scales
are providec for all the different
degress to which the motor may be
get. A most important part of the
high speed router is the eccen= Fig 0. MiGH SPEED ROUTER CHUCK
trically bored chuck. Fig.720 721.
The advantage of this chuck is
that a bit can be used within
certain limitas for different cutt-
ing diamaters. Fig.72d.

This ia done wvery simply by tur-
ning the bit in the chuck to the
left then the cut will be
increased by turning to the

right the cut will be decreased.
To compemsate for the lack of
balance resulting from the
eccentrical fastening of the teool
the chucks are fitted with a
dovetail groove round the
periphery with twe balamecing
woeights. Fig.723. Having adjusted
these weights they are locked

each with its locking screw. Bath
chuck and tocl are guarded to
pretect the operator's hands.

Some common router cutters are
shewn in Fig.722. POSINON OF THE
Fig.724 Straight, or Groove Cutter, FHITS
Fig.725 Dovetail Cutter

Fir.726 Concave Cutter

Fiz.727 Different Shapes Groove Cutters
Fig.728 Doubla Habbet Cutters.

Fig.729 Expanaive Dovetail Cutter.
7ig.730 Grinding Attachment.

Routing with # pattern. (See Fig.719}

1. Lay out and sut & full size template
from plyweod,

2. Fasten a suitable router bit inte
the chucky

3. Set the guide pin which ahould be
of the same diameter as that of the router bit.

et |

4, Fapten the plywood pattern te the undernesath r
side of the piece te be routed. I

5. Adjust the depth of the cut.
6. Place the work on the table. Turn on the
pouwar. Follow ithe template design to rout

the-surface piace. Fig. 723 DETAL OF THE CUTTER
CHUCK AND 84 LANDIMNG '
WEOHTS

=
DN

DN
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Fig. 8. DOUBLE RABBET CUTER

Fg. 725.00vERIL CUTTER

Fig. 720, EXPRNSIVE COVETAIL
CUTIER

Fig. 728, COMCAVE CUTIER

- F
|

Fig 727. DFFERENT SHAFE GROOVE CUTTERS

ﬁ
:

1

FigTi0 GRINDNG ATTACHMENT
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§ CHUCK EXTENSION
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§ Swack

10 BASE

LE E TRIC ROUTE

The portable electric router
idg a precision build machine
mnd can Le¢ used in work-shops
and in the building trade,
Thia machine works on the same
principle as the high apeed
router. Availabhle router
aceessnries make it possible
to camplete a large number
of operations and decorative
cutss It can alac be used
to ahape edges cut redesses
for all kind of hardware and
it can even be used to moke
dovetail joints. Portable
electriec rounters are
available in diflferent
ﬂes;nnu' Bizes and capacities.
A heavy duty pertable electric
router can be converted into
a table router by means of
fixing it into the bench
@ vise or with the cutter
facing upwards and use tha
boneh top as a table, A
atraight vooden rail can be
used as a fence attached to
the bench top. The most
common router cutter are
shown in Fig.?}t_?jﬂt
V33 73% 735 736.

Fig T2 STRAIGHT OB Fig 33 COMNEX Fig 734 PROFLE  Fog 735 BEVEL CHIMTER  Fig 136, DOVEL
CUTER GRGOVE CUTTER turrer |1 EHORLE  Fig s Al L
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Shaping an Edge

1« Selact the right cutter and insert
the cutter into the chuck at least
12 mm (% inch.) and tighten it.

2. Adjust the router for the depth of
the cut.

%« Make a test cut on a piece of
scrap woods

4, Fasten the board on to the object
firmly.

%« FPlace the router back on to the
board with the cutter or the bit
aticking over the edge.

Fig.7a%

6, Turn on the switch. Push or pull the nmﬂ
router againast the edge of the board
until it hita the bit or the cutter collar.

Freehand Routing

There are a number of routing operations

that can be performed by the freehand

method. One example is routing (cutting) lettera
or- patterns Jdirectly into the surface of a
board. Another is cutting out atack from the
slurface of wundt following a penciled layouts
An example of freesha=d routing is cutting a
groove or dade by simply guiding the router
base along a straight piece of wood. On the othex
hand  one can use¢ & weoden template to cut eut
the contour of the design and then work the
router cutter collar against the iLemplate,

Freehand Houting with a Template

1. A dado enn be routed [reehand by guiding the
router base along a straight piece of wood
which has been clamped on to tha board.

2: An irreguler pattern or design cam be cut
into & surfoce with the router by using a
pre=cut wooden template as a puide Fig.737
Thir could imvelwve cutting a vein {(groovedd
outline of Lhe desipgn or cutting out
{racel;ingJ the entire backgiound to a
given depth oy using bits and cutters,

HORTISING MACHINES

Mortising machines are nade. im three typﬂs
each operating on a different mechanical
principle.

1. The hellew-chisel mortiser Fig.738.
2. The chaip mortiser Fig.739. Fig. 40, SUOT BORMNG MORTISE

3. The herizurtal slot boring machine Fig.7h



 TABLE MOVING HAWD WHEEL

# TAELE FASING ACILUSTMENT

19 FOOT PEDAL .
11 HANDLE FOR RASING AND LOWERMG THE TASLE
12 TUTNG DEVICE

rl
W - Fig,741

The hollow=chisel mortiser has an
auger bit whiech revolves inside a
square hollow chisel, It is used
for all-round woerk and makes a
mortise with square sides enda
and bottom, The hollow-chisel ——— —"’T
mgrtiser has a gast-iron column » [_“_'__t__,__'}______‘}

ol which a horizontal table ia

mounted about midway up the columm,
The mortising hend or ram is belt —==]

driven and carries the bit lpindlﬂiir [ J

which is mounted cdirectly on to the

motor. Below this bit chuck is a
similayr chuck mounted on te the
motor housing dindependent of the
spindle and bit chuck, This = ‘wer
chuck holds the square hollow
chisel dnside of which the bita
revolve. When putting a bit dint
the maclhine fasten the hollow

chizel first amd them insert the @ Fig 744, MORTISING B115

ilism]aﬂouﬂWMamumﬁcHEk

-

bit from bolow and fasten it into
the apindle chuek, A little clear=-
anee should be allowed at the end
of the chisel so that the bit

revelves freely. Fig.742 743 Thi.
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1 HAND LEVER FCOR RABSING AND LOWERING THE CUTTING DEVICE
7 OEFTH GUDE (508

3 CUDE BAR

L PRESSURE BAR

5 SIDE MOVEMENT LEVER

5 CLAMPING DEVICE

T BUPPOR! FOR LARGE DOORS

§ LUBRICATION PIFE

0 CHIP BREAHER

CHAIN MORTISER Fig.7hs5 .

The chain mortiser and slet boring machines are the anes mast
frequently used [or cutting and boring mortises and holes. The
body of a chain mertise is similar to the hollow=chisel
mortiser., This mortiser haa an endless chain with saw shaped
teeth Fig.746, which revolves around a steel bar guide with

a sprechket wheel on its lower end, Fig.787. The sproecket L
wheel runs on banll-bearings and must be very well lubricated
to make sure it does not over— heat, The chain mortiser is the
fastest mortising machine and is used principally in door and
window industries. Tt maokes a mortise with & rounded bottom.
Fig«739. The size or width of the mortise is limited by the
dimenaion of the chain and the chain guide, They are available
from © mm (W inch) to 40 mm (1% inches approx.) in width.

Tihe chain must be tightened with a tightening device right
above the chain guide but care has to be taken that the

chiain is not tighl.r_-r.u& toe muclhi. The Tollowing basic rules
must be observed when working on a chain mortiser,



1« The chain should be fed in
aryothly with uniform press=-
Gre. While the chain moves
deaper into the mortise the
feed apeed should be reduced.

2. When cutting long mortises the
¢hain should be driven into the
stock first at the' extreme
left hand position.

1., During one pass it is not
advisable to cut to a depth
exceading 60-70 mm Lecause
vou might choke the chain and

" break it.
The table cam be moved up or
down on the column to allow Tor
work of different heights. It
has a crosswise movement for
centering the stock to be
mortised directly umnder chain
and a clamp for holding it
firmly in place. It alac haa
a sidewise movement for making
successive cuts to complete
a mortise without opening the
clamp and ahifting the stock.
then a number of picces have to
be similarly cut the sidoewise
movement of the toble may be
controlled by iron reds and
steps, The table can be tilted
inte different degrees, The
chain mortiser is direct-driven
that means the chain pulley is
mounted on to the motor arbor.

aooyY

HORIZONTAL WAEBLE MOVEMENT
CHUCK

CLAMPING DEYICE

TABLE

DEPTH AMD WIDTH ACUSTMENT
HAND WHEEL FOR RASING ANDC LOWERWG THE TABLE

g ol O e

8

HURIZONTAL SLOT BORING MACHINE Fig,748

Small mortises and holes are cut with a slot Loring machine
using slot mortise bits with chip Lreskers. Fig.749 750,
5lot boring machines have a horizontal spindle on which at one
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end a chueck is mounted. A tablo
designed for clamping the stock
with twe clamping devices is
located in front of the
motor in a horizontal
position. It haa vertical —— et

and horizontal movement B

that ensures positioning

of the atock in height and Fig 763 MORTISE BIT

tranaveras fecding on to the

bit, 5lot boaring machines are

in use both with a hand

machanical feed, Hand feeding

is perflormed by the

sparator by mean= of a

hand lever on the table

and another one on the motor. 4

The lever on the table is @ @ @
for the horizontal movement

while the lever on the motor

feada the hit inte the atock.

Hocw the bit should be fed inte
the atock is shown in

Fig.751, froem which it cam

ba 5aen'that first the X a Q
extreme left hand hole is
bored and then the right

hand one and only after =
thia 18 the wasta between

the two heles cui out. When s e
a number of pieces have to -

be simlilarly mortised_ the

sidowiss movement of tha m
table may be controlled by 4

ireon rods and steps aa on PO DFRIR Wit O
the chain mortiser. The

horizontal slet boring

machine is also an excellent
doweling or single hole

machine, It can ba done in

two wavs,

First method: lay out the

holes on the stock with a o
pencil and try square and = A= | e
second: set the machine with > @w.ﬂg @m@o
iron rods and stops. The w0 N .
firat method is faster if a

small number of pieces with Fig, 751 SCHEME, HOW A MOFTISE SHOULD BE DORED
different adjustments have

ta he duwallad.‘ but if a

larger number of pleces with

identical holea have to be

made the second method is

more economical, For doweling,

a8 bit with a spur must be u=de

to prevent the bit from

following the grain.s
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Fig 753 PLUG CurTeER

Fig 754, cutTMG ERGE

so— 6\}}_

Fig 755, QUICK CUT MDLE Saw

DRILL PRESS Fig.752 i T

The drill press was originally
designed for the metal work.trade
but it has been adapted to wood-
working. It is one of the most
practical machines, Drill presaes
are made in bench and floor models,.
The only difference between the
models is the length of the upright
column. The more practical aizes

of drill presses vary from 300 mm
(12 inchea) 550 mm (20 inches).

The size is determined by the
distance from the centre of the
chuck to the front of the vertical ,
column, The apeed r.|_f this machines Fu 758, CUTING FDGE
varies from approximately 300 to

€000 r.p.m. On most drill presses

Fig 756 FORSIER KNOT BAF

Fig T§7 Kmo? @t

the spead is controlled by :hitting

the drive belt or belta on a set - E
of cone or ¥ pull&yi located in Lhe £

head, Slew speeds are used for Fig 759. COUNTER BORE BN

metal working,K faster ones are for
woodworking. e numercus jobs the
drill preas can do depend upon

the many types of Imj.'l:nll cutters

and ﬁﬂﬁ-ﬂl-ﬂﬂl‘iél vhich are available.
All bits mentioned in chapter 3
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which have a round shank
can be used in the drill
preaa chuclk,

Additionsl bits for a drill
préss are plug cutters.
Fig.753,75%. A plug cutter:
is used for making dowel
pinas to replace knots ir
boards. A quick-cut hole
maw and knot hole bits
Fig.755,756 757 ,758. These
saws are moatly used [or
cutting larger holes like
a8 hole for as electrical
awitch in a wall panel.
Counterbore bita are used
for cutting holes for screws
and a larger cne to insert
the screw head at the asame
time. Fig.759.

Boring a Hole

1. Lay out and mark the
centre of the hole, Use
an awl,

B. Select the bit of the
gorrect size. Fasten m
into the chuck., Make
sure it does not wobble.

%« Place the board on the
table of the drill preas.
Put a piece of scrap
wood underneath the
board.

4, Adjust the table to the
correct height and tilt
angle., The tilt of
course depehnds on the
engle at which the
hole ia te be bored.

5. Adjust for depth of
boring Fig.?ﬂﬂ. Thias i=s
especially necessary
when the hole is to he
bored to a specified
depth and is net to go
through the board. i

5, Held the beard, or stock sec=
urely by hand lor with ¢ amps
if necessary). Apply an sven press-
ure in feeding the bit into the wood
slowly. Fig.761, If the wood amolkea, K ease the pressure on
the bit until the smoking stops and then proceed slowly.

i8], BORING A HOLE WATH THE
CENTRE BT
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gl

THE PORTABLE ELECTRIC MaAND DRILL
Fig.762 763

The portable electric hand drill ia
one of the most populpr and useful
of all portoble power tools, It is
manufactured in a variety of Lypes
sizes and capscities. This handy
erloctric tool is used sxtensively
by nearly &ll trades, This tocl is
equipped with an electric motor
which opetates on normal 220 or

110 volts like most of the other
portable electriec hand tools, It

is of the utmost importance  however,
that portable electric tools are
used nnlr where they can be earthed.
This eliminates the posaibility of
getting an electric ahock., Moat
electrical conneéctions have & third
conductor {(wire) in the power
supply cord for earthing . It is
sleo very important that all
plectrical connectiona (plugs) are
always im perfect conditons.

1 MOTR

1 HANDLE WITH TFIGGER SWIEH
3 HANOLE

L OHLCK

5 KEY

B KEY LESS CHUCK

T oar

Fig e FORTABLE HANO ORILL WATH
A SCREW DRNVER BLADE
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Fig.764 765. The chuck sizes are measured by the sizes of the
drill bite they con handle. Portable slectrie hand drills use
either key or keyless thucks. The three jaw key chuck is
designed to centre the bit exactly, The jaws are opened by
turning the sleeve anti-clockwise (as seen from bit end).

A keyless chuck works in much the mameé way as the key chuck
but the bit is tightened firmly in the chuck by hand. & mos
common chuck i3 the 12 mm (¥ inch) chuck. Most instructions
and methods of operstions sre discussad in chapter 3.

'Hand Tools', .

Moat bits with a round shank,discussed previously can be
used in this machine, When drllllng a hole care has ta be
taken that the maching is kept abaolutely straight o8 no
changing of the boring position can be tolerated while

the bit is still in the hole because it will break.

Fig.766 showa a drilling machinu used with a screw=driver.

i
-
(==

:

MOR

SWITH

PULLEY GlaRD

FULLEY

PULLE Y cAMAD

SANDING ATTRCHMENT

TABLE

ATTACHMENT FOR RAKSING AND
LOWERTG THE TABLE

10 BELT

11 BEL] TIGHTEMING &TIACHMENT
12 HaMND WHEEL FOR ADJUSTING THE PLLLEY
1 COUNTERWENGHT

FaN GLARD

L T

MACHINES FOR SANDING. BELT-SANDER Fig.767

The sanding maehine is ene of the more recent developments
within the field of woodworking machinery. In the past when
people had more time and competition wes leas keen all sand=
ing operations were done by hand, Sanding however i3 a

glow, tedious and laborious process which after nll can be
done much better and a great deal faster on a machine. With

the general speeding up of production methods sanding machines
hétve been ao developed that they can do practieally any type

of sanding operation farmerly done by hand. Sanding machines
are made in six general typea: the belt sander, cdge sander
the disc Hander the spindle sander the drum sander pand the
frame sander,

These machines are made in a variety of sizes and Forms. On =
belt seander sanding is accomplished either by the belt
travelling scross the face of the work which is held stationary
or by holding the work on te the travelling belt. The belt
sander is v.ful fer eanding flat worlk such as table tops
flush doora puntla otoc. as well as fur sanding straight
moldings qné cuncave surfacea, The belt sander shown in Fig.707

has an endless belt running over two pulleys mounted on
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ball bearings. The right=hand pulley is adjustable along the
axis of the bultl which makes possible a certain variation in
the length of the belt. There 15 nlsa a counterweight tenaian
device which keeps the belt under the correct tensign and also
facilitates replacement of the belt. The frame i3 ecnst in two
pieces which stand seperately. At the bottom the frame

members are conneeted by a chamnmel ond at the top by two bars
and a rear.-supperts Sin¢e the freme has a gap for the table

it ia pessible to sand practiconlly any length of work up te
2300 mm. The table whieh has double vertical slides is

raised and lowered hy a hand whéel and erank placed on the
cight-hand frame member, With a flip of the hand the table

can be locked to the deaired height., Horizontally. the table
which runs on rollers mounted on ball hearing&1 is readily
moved by hand. In sanding, the werk i® placed on the table

and sanding is done by pressing the belt against the work with
m selr*bnlnncing sanding shoe, The shoe can be moved along

the axis of the belt and is balanced by & counterweight. This
eattaes the shoe to be lifTted autamaticnlly when no aanding is
being done. The motor is usually connecied directly to the
pulley and runs with a speed of 1400 r.p.m. Due to the resulting
fine dust thrown off while sanding is in process_  all sanding
machines zhould have a dust deflector or a dust bag. The dust
deflector is a metal houaing thet coveras one of the pulleys.
It sucks the dust awav from the work, The deflector is designed
te be connected to a dustcollecting system. Working om sanding
machines with a dust collecting system, npo material should be
sanded which cause aparka otherwise an explesion resulting

in extensive damag'l might eccur.

EDGE SANDER Fig.767A

The edge sanding machine is similar 1o the belt sander but it
is mainly used for sanding edges. The operations are carried out
on the table which is mounted in froni of the belt Fig.767A. The
belt riuns horizontally upright and it is supported from the
back with a fence. The table can be tilted Tor sanding bevels
and chamfera, Some edge sander hove an additional table which
can be fixed next to the pulley for sanding curved stock,
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Thi® attachment serves theé purpecse of a spindle sander. Both
tables can be raised and lowered by means of a hand wheel or
aetting screw  so that the full width of the belt can be
utilized. The edge sander is a direct driven machine and
runs 1400 r.p.m. A special attachment is fixed on the main
fenea for sanding veneered edgesa. ——

LISK SANDER Fig.768 SWATEM

The disk sander is used to sand
straight and comvex (outwardly LOCK KNOB
curved edges). Thé disk diameters
range from 200 mm (8 inch) 600 nm
(24 inches). A disk sander is
uzually a small mechine which can
not serve large producticn
pperations because the surface of
the disk is not very large and the
sandpaper wears out very fast.

The table on most sanding machines
can be tilted to sand bevelled edges.
A miter gauge makes it possible tao
hold stock at werious angles. The
sandpaper is fastened to the disk Fig TEA. DISK SANDER
gither with A specinl abrasive
dizk cement or with a elamping
ring tilted in a groove. Fig.769.

PORTABLE BELT SANDER Fig.770

I'he portable belt sander has

a sandpaper belt which runa
continuously over pulleys at
baoth ends. The average portable
sander weigha between 5 and

10 kg (11 to 22 pounda). Tta
sjize is usually determined by
the size of the belt, Moat of
these machines have a dust bag
which collects all the fine FRanr
dust prodinced while sanding.

The housing is usually made of
cast aluminum to reduce the FRONT
weight of the machine, The
traction wheel is the rear
ﬁullay1 which drives the belt, puen
The front wheel or pulley
provides tersion on the sand= .00
ing belt, The handle is BELT
usually made of plastic
material (shockproof) and
contains the trigger switch.
A ball knob or a front handle is alse mountad because operation
of the asnder requires use of both hands. The shoe or base is

a metal plate over which the back of the belt moves., Belts are
available ready mede in many grits (rough te fine) teo fit
portable electric belt sanders of different sizes.

ABRAEIVE
DISK

MITER GALUGE

TILTING TABLE

pusT
DEFLECTOD —HBASE

Ip. TEQ. FIXING SQNDPARER
DN THE DISK

MOTOR HOUS ING

Fig 770 PORTABLE BELT SANDER
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QRBITAL SANDER Fig.771

The orbital finishing sanderas
are either orbitnl (eircular)
or oscillating (back-and forth
vibrating) in motion, Both
types look practically alike.
The designation 'finishing
sander' means that this machine
iz used for fine sanding, It

iz at the same time used to
obtain o finer surface finish
after applying the firat coat
of sealer or a ceat of paint.
This sander is not causing
miach dust. The abrasive aheets
are fastened and locked to the Fig. 771 GRENTAL SAMDER
pad plate  with a clamp at sach

gnd which holds the abrasive sheet.

BAND S5AW SETTING MACHINE

The =etting machine r15.77a 773 is hand operated and suitable
for hand saws only (width 5245 mm, thickness max.0, k9 mm) .
Accnrate setting is achieved and adjustment of trnnlpurt inm
regulated by a spring activated regulator. Uniform setting is
easily and apeedily carried out. Only propsr satting makes

a band saw blade a valuable tool with precise performance
possibilities,
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BAND-AND CIRCULAR SAW siIARFENLNG
AND SETTING MACEINE

Accuracy is ome of tho main
demands in bund=and circular saw
sharpening and setting. Fully

up to the mark is this model
showvn in Fig.774. The saw blade
is clamped firmly between the
Jjaws which permits exact
grinding of the teeth. The built
in getting apparatus alsc motor
driven is syncnronoised with the
speed of the grinding operation.
Aceuracy speed and uncomplicaten
adjustments are the promincent
foatures of this model,
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1= 3AW SHAJ N i PLigs775

This handy and inmexpensive operated sharpening machine

Fig.?75, is fully suitable for amall and medium 8ize workashops,
Sharpening capacity for circular saws ranges from 80 sm = 400 mm,
dia for band saw blades from 5 mm = 50 mm width,k length
unlimited. The file can be changed according to shaps of

téeth the machine gives accurate and speedy performance

which makes properly prepared saw blades readily available any
time,
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