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WOOD AND WHAT WE MAKE
OoF IT

CHAPTER 1

A Tree-Trunk in the Making

ONE of the most wonderful things in our wonderful
world is the ubiquity of wood. Even if we wanted to,
we could not get away from it. Indeed, an attempt
has been made to do without it on some of the ¢ tube’
electric railways, where, to lessen the danger of fire in
the narrow tunnels, carriages have been built all of
steel. At least they are called ‘all-steel,’ but they are
not really, since wood chemically treated to make it fire-
proof is used in them for a dozen insignificant purposes
for \thich steel, or any other material, would be Ies;
i;/_f;":?gblli buli\is, ::f— 101?)?1 Sr;:v:fr g;et laway from wood.
rigidly exclude wood in eve S Of concrete, and
ry shape and form ; but

even then we should have to acknowledge our indebted

ness to wood, for is not th
oW e steel made from iron

2



2 * Wood and what we Make of It

smelted with coal or coke? And is not coal the remains
of fores.ts of ages past? Perhaps you think that con-
crete can have no connection with wood, in which case o
I can assure you that it has. Fire—and hence coal—y
is necessary in the making of cement, which is one of
the ingredients of concrete, and the cement itself has
for one of its ingredients alluvial clay or mud,ewhich
is pretty sure to contain disintegrated particles of
wood—trees that have decayed, pulverised, and have
been carried down by the winds and rains of time.

Let us turn from the multitudinous applications of
wood to the trees which supply our need of it. We
know well enough what a dull, miserable, sinister
thing is a landscape without trees, and of how poets
have sung throughout the ages of sylvan glades and
shady glens. And well they may have done so, and
may they continue to do so, so long as poetry remains
a part of human thought and expression. Trees
arouse some emotion in the breasts of all of us; it
may be indistinct, intangible, so that we hardly
recognise it, or it may be sweet, or poignant, or
bitter ; but whatever we feel or fail to feel, it is there,
Come, let us take a few peeps into the hearts and*®
thoughts of our fellow-creatures, and see the visions
that come to them when we whisper ¢ trees.’

First, the lover,—but no, perhaps we had better
leave him severely alone. Well, then, the philosopher.
Ah! here’s a picture that will take more time to
dissect than we can afford, but what a wonderful
picture it is! The battle of life, the growth of the
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tvee, the growth of things little and. big——-thing.s that
: 't understand, things that frighten our 1gnor-
e he teeming inexhaustible multitudes of living,
ance"_t eﬁ hting things that are here for a purpose
gmw“cllg’ urgken. An emblem of Life is the tree In
:)lfi);or\lrisi(())n. Another picture—your own—yoxfx, .the
boy who spent his holiday in the country, and, daCl:§
odds in the shapes of a gamekeeper and a boar wi §
ESPASSERS WILL BE PROSECUTED, explored \.vn,
'(ril;u;xtless courage the big wood behind the squire’s
mansion. Do you not remember hO\\.’ startled yc?u
were when the cock pheasant, a glorious fellow in
regal robes of red and blue and sun.-shot gold,.rose
with a terrific whirr-r, and warned his queen with a
¢ cack~cack, cack-cack’ that was more terrible than
the subsequent shout of the keeper? Do you not
remember the scrunch of dry leaves under foot and
the murmur of wet ones overhead—all the strange
sounds and scents of that wonderful d%ty? And how
you marvelled at the temerity of the tiny field-mouse
that sat still and stared at you; and how you laughed
at the ludicrous rabbit? And ho“‘r you heard‘ a
strange noise overhead, and standing very still,
looked up and saw the jolliest little fellow that ever
wore a russet coat. (I know him well enough, mis-
chievous Master Squirrel; while I write he is back-
wards and forwards past my window a dozen times an
hour, each time with one of my best and primest
walnuts from the big tree by the orchard. The wind
is shaking them off, and Master Squirrel is making
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hay, or rather harvest—not while the sun shines, for

it doesn’t, as though discountenancing theft—while
Opportumity, in the shape of my absence, serves him
well. Incidentally he is doing a great deal more,
work than you or I will ever do, young man. Master®
S. weighs about eight ounces,
about half an ounce each ; Master
about 100 yards ; ergo,

my prime walnuts
S. carried each one
to do as much work as Master
S. you or I, who weigh, we will say, eight stone,
would have to carry a walnut weighing seven pounds
—DMaster S. carries his in his mouth—a distance of
about eleven miles in an hour ; or, to put it another
way round, nearly three-quarters of a hundredweight
one mile in the same time.) And somehow we are
back in our vision. The wood in some unaccountable
Way made you think of the end of the holidays, of
going back to school, of how nice it would be to live
in a wood always, and then of what your father had
said about duty an evening or two ago. Again you

were startled, I think, by a new noise—not the .

Pheasant this time ; no, nor the squirrel, nor the
mouse, nor the rabbit, nor the hare, nor the sleek
blackbird, nor the gorgeous jay, nor the magpie,
looking, with his long spreading tail, a far finer fellow
than he really is ; nor the ¢ fake two sheep, Tafly, take’
of the plump wood-pigeon, nor the fox that passed so
stealthily that you saw him not, nor scarcely heard ;
nor the creature formidably big and like a giant
squirrel that chased the smaller squirrels from the
trees, at whose coming every creature was quiet, and

.
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which, as you afterwards learnt, was the bloodthirsty
marten. No, it was not these.that startled you, wzjl;
it? But a sudden, sharp, painful, :.md very ran

rat-tat-tat-tat-tat-tat, for all the world like the drawing

?up of a Venetian blind. Then you saw the source of

the noise ; and what a sight was that first g]-impS(;Of
the great green woodpecker! You had no idea thz‘u:
his back was such a vivid green, or the top of his
rilliant crimson.
heagustucs};:l: of us, I think, would have sterner
pictures shown to them. One man I know would
think of the trees upon which he gazed once when t.xe
was very poor and friendless. He was a settler in
one of our great colonies, and the trees had to be
felled before he could put plough to earth. Anofher
sees a picture of a tropical forest, of huge luxuriant
growth that hindered his weary foo!:steps, hez'ars the
buzz of frightful insects, sees again the glitter of
gorgeous wings. The big game hunter feels the

* thrill of excitement as memory recalls the tiger’s eyes

of fire shining in the thicket, or the crash of the
elephant as he plunges into the jungle clearing. The
trooper of the French Foreign Legion would think of
his first mirage—of the awful journey through the
Algerian Sahara when, hopeless, despairing, almost
dead of thirst and exhaustion, he saw green boughs of
palm-trees waving before him. We might g0 on
indefinitely thinking and talking of our associations
with trees ; for to every one of us the trees bring living
memories. Why! you know what a number of the
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old romancists laid the scenes of their adventures
among the trees of the forest. Were not the haunts
of Rbbth Hood and his merry men the greenwood
glades of Sherwood and Barnsdale forests? And

does not the tree or the forest have a vital influence

on the fairy tales and folk-lore of all times? Did not
remote ancestors hold mystic rites among the t¥ees?
And did not thesr remote ancestors skip and sport
among the branches? Small wonder that we love the
trees and think of them with something of the rever-
ence of past days, as epitomising all that is good and
noble in life. And if you like to give thought to these
things, the humblest chair or the plainest table can
bring to you the essence of the tree that provided it.
I once knew an old old man who regarded with
profound admiration and affection a couple of rather
clumsy and ugly old chairs. They were of a fine rich
red colour, a little lighter than good old Spanish
mahogany, and the wood had a wavy grain. My old
friend would pat his chairs gently and fondl
in spite of the stiff uprightness of their backs
amazing hardness of thejr seats,
forward for the accommodation of
. One day I asked him why he sceme
‘Well, you see,” he said,
an old apple-tree,
when I was 3 boy

¥ ; and,
and the
would draw them
honoured guests.
d so fond of them.
‘I made them myself out of
Yes, and I planted the apple-tree

—a fine cropper it was too—but it
grew too big and took up too much room in the little
orchard yonder, so I had it down.

And the missus,
she wanted to use it for firing,

but I wouldn’t havc

4
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i in the ditch there for a year;
O tha? irtulilz:’tliz;’pl:ngcli to it there’s no 1.)ounds.,1
a_"d Whalt:'r; ;gnto my head to make a chair, wh:)ch Idid
Eltl)l iIrl;'O(l)laridy with my tools from a boy), which there
.(be ! %
A tv:l?a(t)f}::lsze:p.ple-\N'ood chairs helped the
o Sutrc(: forget the feebleness of his own rheu-
ol f‘f’llo‘f’ bs and to look back to the days wl'xen he
maoid llmn and as straight as the trees which he
T dgloved to the days when he was a wood-
cared for ag when , as he and his trees gre?v old
fee"eh; artlhey tau{’;ht him, so I think, something of
tog’a ” tv and dignity and usefulness. .
e t?eau ) r to where I live there is a big wood. As
Que nfe ? ct. there are several big woods, although
o Ob'al ::row would find it less thana ﬁfty-mll.e
e e 2 reat midland city ; but the biggest 1s
joume?’ t? geegd It covers an area of many square
vl i :in i ht. in the very middle of it (so they say)
rfllles, i lrfld man in a little old house. Some day
fivess h;t eust explore this wood and find out whether
> a'nd n;d man is not a myth, as I half suspect .he
the Xt od is about the pleasantest place in which
s i)v;,i(:lc:i (or lose) ourselves on a summer's after-
we C

oon. A very ancient ballad runs—
noon.

When shawes beene sheene, and shradds full fayre,
X L
And Jeeves both large and longe,
Itt is merry, walking in the fayre fforest,
To hear the small birds’ songe.

. N
1 Kentish, meaning ‘no knowing.

s
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‘ Shawes’
es’and ‘shradds’ have disappeared from dur

language since those ;
in the o Ines were written, somewhe
ot b et (:hr::ntux:y, and the writer of them wou:; ¢
he walked Lo S:gmse the ‘fayre fforest’ in which
but Tot v o ng, whe.rever it may have been N
which B hog(?ther in the big wood, the onc;
e largn oo ';Oe little old man. Here the feaves
st b ng as those in the ballad, and the
cometbing - g Is no less sweet. But there is
writars uxi'swood which was not in the song-
gensrations . the knowledge of subsequeﬁt
understanding Ofe hundred years of learning and
wood 3 vers Wonder:nferlx have given the trees in our
$e sixteenth centuryu hz(c)lm:gtﬁniWhiCh oo
o storion o Htur : the power to
2 goou man; ts:xgl :v:es. Come, as we have tot:;l)le:;
px;]oducts, let us get":h:r)nmfantyllwith * Tite historte,
e o o tell their life histori
s tha‘tet }::;alrl; amo.ng them in our wocfd.hlsg‘)::s
botaniog, fos hZs}t{enous l.ittle old man is a grea);
out and upeids 4 nows his friends the trees inside
him g0 feay o h.own, so to speak. We might get
e Is learning and his microsco g
speak truth. What! Did lp}?e::-

you .

themr?fu;f‘: lb;;{tamsts be blowed? Well, well! Blo
e . ! w

I rather fancy t’ you will do them no harm. Indeed,

ha ;
compliment, event tt:;): \;vllll take any attention as a
gh it be impolit
e. But we

must have €~ i Wi we w P
it h our tre lore, indeed € must; we will di
’
y and as we walk among the trees Wl
nto the wood (5

~

sthat has s
*recognise it—what is it

.and awe-inspiring;

* and (when it happens to

A Tree-Trunk in the Making 9

will get them to disclose something of their inner
history.

This timber that we see all around us—th#3 timber
o many disguises that often we cannot
all? Where does it come

from? Mighty questions these to be answered in a
single chapter Do you think that if we gave our
lives to finding the answer we should ever be able to
cry ¢ Eureka 1 with Archimedes? I do not think so;

hidden from the greatest philosophers and

for what is
to disclose itself to you
»

physiologists is hardly likely
or me.

Although we cannot know all of the wonderful

processes that make the birth and life and growth
and surging activity of a tree, or for that matter of
any other living thing—be it as humble as the creatures
that swarm in a single drop of stagnant water, or as
highly organised as ourselves—there is much that
wise men have shown us; much that is marvellous
much that will lead us to an
intelligent answer t0 some part of our great question.

Let us take this acorn—2a pretty thing beloved of pigs,
have grown on a particular

e ladies of Turkey. We know
that our acorn is the seed of the oak; we know that,
favourable circumstances of warmth and
moisture, and immunity from accidents, such as the
are eating of the acorn by a rat or a squirrel
or the boring away of its vitals by
it should not grow

variety of oak-tree) by th
given

premat
or other creaturé,
insects, there is no reason why
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into a healthy tree. A thing that is growing, or is

capable of growth, must, we know, be a living thing.
Do yow ever think of thig pretty polished brown
acorn as a living, breathing,

It is one of countless billion
superbly extravagant bounty showers upon the earth
every autumn—a little insignificant, unheeded
that owes its life to the m
gives to you also, not merely the power to live, but
to walk and think and enjoy things, to be infinitely
more complex and wonderful than the lordly oa
its humble seed. But, I can hear you say,
why does the acorn grow? How does it

<hing
ysterious protoplasm that

k or
how and

become a
great tree, in course of years to have acorns of its

own? Let us learn what we can of this problem,
even though in the next few Pages we shall be allowed
o more than to touch the hem of Nature’s skirt.

You must know, first of all, that the oak-tree be-
longs to the great class of plants called exogens, or
€xogenous plants. This is a hard word, meaning a
good deal more than appears from its derivation. Zxo
means outside, and gens is the root of a word mean-
ing s e Produced ; we have it in genesis and in
generate, and literally €xogenous means growing out-
wards. An exogenous plant is one which grows by
successive layers of cells Placed on the outside of a
permanent centre, and is branching in habit. Also,
what concerns us more closely just now is that the

seeds—as the acorn— of such plants contain two

sharply defined parts, or cotyledons, the books call

struggling unit of life?
s which Nature in her-

. will become some day.

/
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i n acorn, or a bean, or a
e Ifdyo‘:): l\Tvtilllnﬁ:czilifna:ide the pith-like sub.stingcsz
{))::E:Z't;eih;yshell the embryo, the1 gezm; y\;rin; no:”
i or planta
‘isven’tll‘l}?ll);:bgr}rfzwc;n:;:thse :)ffe(:he tlzvo pafrts wefj:x;et:
; v ; one side of one O
SPOke' OfT't}:; cs(;:zct(ta.d OI'}?I;isorils called the radicle., anld
pa}rts " a1 ] into the root. (Radicle is a very &m;:ls
s o radis, a root, gives us both radicle a
wor('i: m:, hot t’hing we eat.) Betweerf the thvs:;
T odons, nd connecting them together, 1S ano}t1 her
C'OtYIedonst, ialled the plumule—a pretty word w 1le
e pluma, a feather or plume. The plurtn:lhe
forms fromtem of the young plant, and holds ou he
forms: the's itive leaves—the cotyledons of the i ™
Elamsvf;le[: they emerge from the shell zf the s
i in li ir own accoun
a“}‘; gy ? egtl}?elrl)ifrtznotflzﬁler;ed. Thereis nothli.rlzg
S e emblance between the tiny thread-like
o ﬂ?s lumule and the quivering, helplessci
o e dc;e tlrel<}i,-11)eaves of the newly-burst seed., Tit
“npmtec‘fe . deur and dignity of the oak whic
e e som It will live, perhaps; for a
i igh hundreds ot tons.
e years',s;r::ntw lxltl t:lf:i from the eart¥1 tk};t
Tor th"t nounit was a lowly acorn, and feeds it 5;1 1,
nurs'ed . Whevr\lrith full measure in the form of bl.’lS ex:
. repa); of its fallen leaves. But for -man S al
B et ino sword of lightning, there 1s scarce yf
e 5; a:ltlt:tr lczil harm it after about twenty years O
an enem
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is the fact that i
o nwardly the embryo of the seed from

. .

{
nut or walnut-tree, h e

the seeds of whi

" : which appear to b

e of just the same stuff? Suppose t}?at it .

possxble—fortunately it is not o be
y

pe nor ever li
for a clever chemist to make a o e

one as a . seed. He would take
consistedp:fttem’ flnd analysing it would find that it
and C Thcertam 'proportions of constituents A, B

. us far, indeed, he can go y By

pose something more : s up-

constituont o1 that the chemist takes these
mixes them in the right manner and

the ri i

ﬁdallg;;‘t) t[:)rc;portxons, afxd‘ has added to them an arti-

ot ‘:')ha;sr,. the living, moving, ever-changing

done ch lS. the basis of life. When he has

erow s b chemist has produced a seed which will
H e could never tell how it would grow, or

what it wo!
i thuld become. Why the acorn becomes an
e sunflower seed a sunflower.
]

which . isam

Go:d andms}:: n;len can fathom ; a mystery whic):,;t:}?;
. who holds the k .

things what they are, ¢ key of all life, who made all

iy shall disclose in His own good

If we i
bower o fvl;ttciutt'hacorn in the ground, and had the
oo, 1o o lwee 1Izrocesses it underwent, to watch it
certaialy o rt,le uSs ould see something that would
A out of qur self-conceit, and give us
ption of the immensity and grandeur of

&hik i
Sprang is the same as any other seed. Is it

A Tree-Trunk in the Making 13

the’common things of our world. But first let us see
what is this ground, what is this soil in which our
acorn falls and grows, that feeds and nourishes the
nodding grass as well as the noble tree. This hand-
ful of soil that I have grubbed up with my fingers—
of what is it made? Do you know? Tiny grains of
rock worn down by the hard and grinding hand of
Time, disintegrated particles of quartz and limestone
and clay—you know that soil contains these things as
well as vegetable or organic matter, the changed re-
mains of the leaves the trees throw down with such
gracious prodigality, and water and the nitrogen
which has been ‘fixed’ to prevent it from floating
away. All this is common knowledge, and you know
it, or ought to know it. Is there anything else in my
handful of soil? Is there not something that we cannot
see, unless we are fortunate possessors of powerful
microscopes ; something far more vital to the exist-
ence of trees and plants than the things just men-
tioned? What! There is nothing else? My dear
friend, have you never heard of soil bacteria? This
handful of soil is literally swarming with them, un-
thinkably tiny living units, so tiny and so plentiful
that we cannot realise how small they are any more
than we "can realise the vastness of the sun or the
There may be a million or more—
they are counted not by ones and twos, or even tens
and twenties, but by thousands and tens of thousands
—in the soil 1 am holding; and each one is a living,
breathing, feeding organism performing its allotted

planet Jupiter.
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share of the world’s work., When the primroses cluster-
ing round the old tree’s bole wither and die ; when the

treg itself shakes off its summer coat and stands gaunt

and naked against the winter winds ; when the haplecs
mouse falls victim to the fierce talons of owl or
kestrel ; when any or all of these things happen they
merely mark a stage in the great pageant of life.
Nothing is destroyed, nothing lost; the primrose
flower, the autumn leaf, the carcase of the mouse is
merely changed. Life in one form gives place to life
in another. We say that decay takes place. The
fallen leaf is attacked by hordes of the invisible
microbes in the soil and pulled to pieces; warmth
and moisture assist in the process of decomposition,
and in course of time the character of the leaf is
changed. It is a leaf no longer; true, the beautiful
skeleton remains, to make us marvel at the exquisite
art which Nature puts into her handiwork, but the
rest has vanished from our sight.  The bacteria
swarms have resolved it into half-a-dozen constituents
which the leaf borrowed from the soil to enable it to
grow. They have stored or ‘fixed’ the fickle nitro-
gen which forms the stable diet of af] plants. Byand
by they will lend it to the tree again to enable it to
put forth new leaves.

The discovery of living organisms in the soil is
without question one of the very important ones of
modern times. Science helps us every day to a better
understanding of our earth, ever teaching us how we
may most usefully control its forces, And it is certain

A Tree-Trunk in the Making 15

» ’
that sooner or later man will have ‘hamf-:ls::tdw;l;i
soil bacteria to the chari?t of progress.the * what
these infinitely littl.e orgamsmztar(:t I:;::; Ovezred. s
e . I:V ?{i;vsvc‘\‘::lz:htisthr;y ‘g’elong to the animal
gx(') 3:;:;1& kingdom, so that there would be nj:rr:;

isk i ing them as a subject in a ga ‘
l‘-lts\:v{erl:t’yfz(:::sslt?fns.’ But enough'has lbzenb:i:;
covered about them already to set a}slld? a.llarl tso.u ;s
to their useful influence on the grox.vt o t;; ants. e

ber and activity of the ba?terla 'c?n : n

ol 1 ly responsible for its fertility ; and it may
o e Eu'g(leoi,l before the barren wastes of the ea.rth
T (;, erty brifg forth good fruit by the introc.iuctlon
ofa fo eb ottles of bacteria taken from fertile soxl.s.

o a{;(;whage left our acorn ; let us get back to it alr;i
watch what happens .when we S::S it 1;522;1;?1}:“5
'SOiL W; sa};nt:.at l’;‘hierxr:;:mth and moisture of
;;ewsl;?lt aia:i}::}()i by the bacteria, bring \;;LOUt a}tv:f};

: i orn. en 1

marvello“_s Chz:tgewlerxl'e Oal.llll' ri(;dy for development,
e e have. ezn but it was inert; one might almo.st
as‘we have'tsdid’no’t want to live and grow to be a big
fhink t}\;th;t then, have the warmth and moisture and
bace i don’e to it to encourage the cotyledons to
s o f their shell and survey the world? T}.\ey
D chang d the mealy part of the acorn surrounding
e chang(znto a different substance altogether. jI'he
:)}:'Z;:;l: I(2,};:;'ermentation has been set up, and myriads

>
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of minute organisms which were latent in the grains
of starch composing the acorn have suddenly started
intr life and ceaseless activity. These living organ-
isms which have been urged into growth and division
and multiplicatior. by the changes brought about by
the soil bacteria are themselves changing the compli-
cated starch cells or grains of the acorns, breaking
them up and resolving them into simpler constituents.
Organic ferments play a very important part in many
of the manufacturing arts. As yeast they are culti-
vated by every baker in the country. They help to
convert the grains of barley into the malt used for
making beer; they change the starch and sugar of
the grape into alcohol and carbonic acid. And
in the acorn the ferments are helping to grow an
oak-tree by encouraging the embryo to begin its
campaign of life and activity. The little plumule and
the cotyledons and the radicle become infected by the
struggle of the organisms around them. Living
organisms—you can call them germs if you like—take
charge of the embryo, and break up its cells, and
bring together chains of new ones, and add to these
and pull them down again in a most amazing manner,
which it is quite beyond my power to explain clearly
to you. In a word, however, the wonderful and
mysterious protoplasm or life-giving cellsare brought
into sudden and tempestuous activity ; and the little
radicle pushes its way downwards in the earth, and
the plumule and its cotyledons push their way up-
wards towards the light. The tiny plant is a living,
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pulsihg, growing thing ; breathing—respiring is the
word to use—oxygen as you do, and exhaling car-
bonic acid gas; and, since nothing can grow without,
nourishment, it is feeding ravenously on the chemicals
into which the ferments have changed the starch of
the acorn. ‘

In a¢few days the little cotyledons—the plumule
and its two seed-leaves—will have forced themselves
above ground ;- and as soon as they make acquaint-
ance with the bright light of day another change will
take place : a change in the functions of the plant
more marvellous, if that be possible, than the change
from inert, sleepy acorn to the actively growing baby
oak. So long as the cotyledons were beneath the sur-
face of the ground, the ferments in the acorn supplied

it with food which they had so prepared as to render

it easily digestible. The parent tree had, in fact,
stored up in the acorn, all ready for the use of the
embryo, a certain amount of nutritious organic com-

- pounds, nicely suited to the taste of the rapidly multi-

plying cells of protoplasm. If you have anything to
do with poultry or canaries or other birds, you will
know that chicks do not require to be fed for about
twenty-four hours after they are hatched. Just before
they leave the shell the yolk of the egg, or part of it,
is drawn into their little bodies, and they are thus
supplied with a preliminary meal which servesto give
them warmth and energy until they are able to feed
themselves. it is just the same with the germinating

seed. By the time the cotyledons have forced them-
(c 497 3
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selves above the ground the food reserve of the fer-
mented acorn has come to an end, and the young
glant has to start on its own career of foraging
for food. If, however, it were left entirely to its own
resources our baby would have a short and wqaklsr
career. It could not thrive ; certainly it would never
grow into a great oak-tree. Fortunately there is a
friend waiting to help it as soon as it has got through
the ground. A good friend is this, for he never for-
sakes the trees throughout their long periods of exist-
ence—a good friend indeed to every living thing on
carth ; and you and I, as well as the ancient oak and
the bursting acorn, have to own him master, from
which you may guess that he is none other than the
sun himself. Itisthe sun, or the light that he diffuses,
that helps to feed the plants; and we may pause for
a minute to consider in what manner it is that he docs
this.  Certainly we shall not find that it is the least
interesting part of the life history of our trce.  Plants
that are grown in the dark—there are a few exceptions
—are not green in colour, but a whitish-yellow ; but
they turn green almost immediately they are brought
into the light. Obviously, therefore, the light is the
cause of the change. You may prove it for yourself
by a common but interesting experiment. Go to a
chemist and ask him to make you an iodine solution.
If he asks you what you mean, you may show your
superior knowledge by telling him to make a strong
solution of iodide of potassium and distilled water,
then to add some crystals of iodine, and finally to
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dilute the mixture until it is a clear brown colo.ur.
Next you will want a strip of tinfoil and a S}Tarpikmfe.
What you have to do is to cut in the meml any -
design or arrangement of letter you like —your
nz;mey perhaps, though the words CHLOROP}TYLL
or ASSIMILATION would be more appropriate.
These words must be cut in the silver paper so that
the letters are blanks, like those of a stencil-plate.
Now take the stencil you have made and wrap it round
a leaf of a tree so that the word is on the top side, and
leave it for two or three days. The longer you leave
it the better for the purpose of our experiment. When
your patience is exhausted pick the leaf, take off the
foil, and dip the leaf first into boiling water and -then
into methylated spirit. These agents will bleach it, so
that it appears white. Now wash it in cold water, dip
it in the iodine solution, and you will witness a very
remarkable dcvelopment. The part of the leaf that
was covered with tinfoil will become a pale yellow
colour. The iodine stains it but does nothing more,
whereas the letters which were formed by the blanks
in the tinfoil, through which the light could reach tl.1e
leaf, will appear to be printed on the leaf. 'You‘wxll
have a leaf with whatever you cut on the tinfoil written
in clear blue letters on a yellow ground.

So much for the experiment, which shows that
light has an important influence on the leaves of
plants. For an explanation of the phenorflenon of the
blue letters you must appeal to your chemistry master,
for there is no space to speak of it here. What
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happened was that starch grains were present in

those parts of the leaf upon which the light could act

<and absent from those which were covered up. This:
fact, thf: necessity of light as an agent in making

starch is a very important one in the nutrition of

plants, and is one which I hope you will find time to

read about and investigate some day. *
We have strayed rather from our cotyledons ; let
us get back to them. As soon as they make t’heir

grst appearartce? above ground the yellow sced-leaves
ecome the vivid green colour we kn

. 4 ow so well. We
now that this change is directly du

tho light, e : e to .thc action of

) green colouring matter being produced
by the presence of many minute specks or granules of
a soft substance which is called by the descriptive
name chlorophyll, which means, literally, plant green.
Before the plant came into the light it had no
chlorophyli ; whence, then, have these rgrccn granules
come? In other words, what have the sun’s rays
done to the plant to bring into it something which
was not there before?  Before we can find an
lrltelligible answer to our question we must enquire a
little more deeply into the manner in which it lives
and feeds and breathes. First of all, let us look at
the root., the radicle of the embryo, and see what is
happening there. If we examined the roots of a
plant under the microscope we should find that it was
pr?vided with a number of very fine hairs. These
hz.urs are in close contact with the grains of soil, and
with the water which lies between the grains of soil ;
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they are hollow and are able to take into the plant
some of the materials which it requires for its
nutrition—for its food, in fact, since food is as necessary
to a plant as it is to us. The plant’s little root hairs
absorb water from the soil and convey it to the cells
which contain the wonderful substance called proto-
plasm. In the water which the plant thus absorbs
are dissolved some of the substances which it requires
for the building up of new cells and tissues, in other
words, for its growth. It gets rid of this water again,
or some of it, at all events, through its leaves, by the
process known as transpiration ; indeed, it has been
calculated that a large oak-tree will give out several
gallons of water in a single day. The water is a
vehicle containing the plant’s food in solution ; when
these foods have been extracted it has no further use
for the water, and so it gets rid of it again. But the
plant cannot get all its food from the water in the
soil ; and here it is that we may follow something
of the wonderful process of assimilation that goes on
in plants, and see how and why the mysterious green
chlorophyll is manufactured.

I want you to imagine the plant—our baby oak—
not merely as a root and a stalk and a couple of leaves,
but as a highly organised living thing, in which the
most astounding activity is going on. Exactly what
goes on, how inorganic substances are changed
inside the cells of the plant into highly complicated
organic ones, I am unable to explain, and so, I am
afraid, is everyone else; though there are several
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theories, to be obliged to listen to which would
weary you. It is difficult to make quite clear to you
win a single chapter what is this living substance
called protoplasm, and how cellular tissue, that is,
the fabric of the plant—leaves, stem and root—i8 built
up. But from what I have said, I think that you
ought to be able to understand that the changes from
the inorganic food of the plant—the dead, lifeless
molecules of hydrogen, oxygen, and nitrogen, the
iron, sulphur, and other things that the plant wants
for its nutrition—to living cells, these changes from
the elemental gases and soluble compounds to the
starch, or sugar, or cellulose which we find in plants,
are principally brought about by the intense activity
of the protoplasm. Currents course through the sap
absorbed by the roots, the granules of 13rotoplasm
form webs between the cells, connecting  them
together and adding to them bit by bit.  But all this
.would be quite impossible without the help of the sun
m. converting the sap drawn from the soil by the
mxcrc?s?opically small root hairs, and sent pulsing to
a}l llVlr.lg parts of the plant, or some part of this
circulating sap, into the green granules called
3:;“;:::;@21?&; ty‘ou have thot_xght that leaves
the chlorophyll has a f‘z:is the Pfettlest colout l')Ut
than the mere ot r;m\;e important function
doubtless, mature madegto the lcaves, although,
members of the . rees,.and nearly all the
getable kingdom wear green

clothes becayse that is the mo i N
st soothing and restful

¢
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colour on which the eyes of men and beasts can gaze.
The greenness of the chlorophyll, however, is, as 1

have said, not its principal function in plant economy. _

It is the instrument by which plants are able to
assirailate a food without which they could not
exist,

If y(;u were to analyse a plant, to split it up into its
component parts, you would find that it was largely
composed of carbon. To be able to analyse a plant
you would need to be a chemist, and being a chemist
you would know that the carbon which you found in
the plant could not have come into it, along with its
other component parts, through its roots. How, then,
did the carbon get there? is a question which you
might well ask.

The leaves of a plant and the chlorophyll contained
in them are instrumental in obtaining for it the
necessary supply of carbon ; and, as I have already
said, they could not do it but for the help of our good
friend the sun. What happens is that when the sap
reaches the leaves it absorbs some of the sun’s rays,
and its nature is completely changed. You know, or
ought to know, that light is composed of different
coloured rays, and that the different rays can be
broken up and separated by a prism—the spectrum,
which plays so important a part in many sciences.
Well, then, the sap in the leaves, or a certain
substance called etiolin contained in it (but we need
not bother ourselves with any more long words than
we can hclp) stops the red rays of the light, and

7
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makes them do the work of converting it into
chlorophyll. The chlorophyll in its turn is a much
more complicated substance than was the sap before
it was influenced by these rays, and is able to obtain
from the air the carbon which the plant requires for
its growth, The plant is said to ‘assimilate.” The
leaves take in the carbon di-oxide which, as you know,
is one of the constituents of our atmosphere ; the
chlorophyll separates the carbon from the oxygen,
the former is ‘assimilated’ by the sap and taken
away to make the carbon compounds necessary for
the manufacture of the starch of which the plant cells
are mainly built up, while the oxygen is given back
to the air by the leaves as being of no use to them.
You ought now to have a pretty clear idea of how
growth takes place in a trce.  We have watched our
acorn germinate and grow into a tiny tree, and you
must understand that the life processes just described
g0 on so long as the tree lives.  Before we close this
chapter, however, I want you to bear with me a little
!onger while we sce how wood is made, that is, wood
in the sense of timher, which we can cut up and make
into things. Wood, then, as we know it, is made up
of what are called fibro-vascular bundles, which do
not sound half so terrible when we know what that
long word means.  Fibro comes from Sibra, a thread ;
vascular from zas, a vessel.  Most people call them
woody fibres, a term which is less descriptive but
perhaps more easy to remember. Al the hard parts
of a tree—and of almost every other flowering plant—
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are made up of these bundles. They are hollow—
minute canals, in fact, as their name implies—and so
are able to conduct the sap from the roots to all parts
of the tree. In the centre of the tree is a permanent
cylinder which is called the pith, or medulla. Around
the pith the vascular bundles arrange themselves
close together in other and smaller cylinders, and so
form a broken ring round the centre of the tree.
The bundles themselves consist of three separate
parts. The part which is nearest to the pith is the
wood, or zylem ; the part nearest to the outside of the
tree is the das?, and is composed of hard and exceed-
ingly tough fibres which are riddled with little holes,
through which passes the sap to the growing parts of
the tree ; while in between the wood and the bast is
a layer of cells which is neither wood nor bast, but
will ultimately become both. These intermediate
cells are cambium. They contain protoplasm, and are
in a state of activity so long as they are supplied by
the tubes in the bast with the sap which has been
‘elaborated’ or acted upon by the chlorophyll. Of
course, you must understand that the vascular bundles
lead from the leaves to the stem, and so form a
skeleton-work connecting all the members of the tree.
As soon as the leaves unfold in spring the chlorophyll
in them forms carbon compounds, and these are led
to the layer of cambium which lies between the wood
and the bast of the vascular bundles. The cells of
the cambium are constantly dividing and forming
new cells, Those nearest to the wood form new
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wood by adding themselves to the outside of the last
] layer formed ; while those cells nearest to the bast go
*=to add to the bast, though these are few compared
with the cells which make wood. When the leaves fall
off the tree in autumn the cambium becomes tndctive,
and no new cells are formed until the new leaves are
put forth in the following spring. A ring or layer of
wood is thus added to the tree every year, and you
- can see the rings plainly in a section of a branch of a
tree that is more than two or three years old, and
Cftlculate the tree’s age from their number. Some-
tlmes. these rings are called annual, from the fact just
mentioned ; and again you will sometimes hear them
spoken of as annular, from the fact of their being
rings. In the sense that we use them when spcakingr
?f trees these two words, annual and annular, are
interchangeable ; but in spite of their similarity they
have not the same meaning, as your dictionary will
show.

In the preceding pages I have not been able to do
ntxore than to give you, at best, a rough and de-
signedly unscientific cxplanation of how trees grow
a.nd how wood is formed. We have seen that wood,
like all living things, be they large or small, is made
up .from pith to bark of many different forms of cells,
which have the power to break up and divide, and so
carry on the marvellous process of self-increase which
we speak of as growth. I have said nothing of the
mechanical processes to which the fibro- vascular
bundles are submitted by Nature before they become
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the hard, homogeneous timber which we are to fell and
take to the sawmill in a subsequent chapter; of how
the increasing pressure of the multiplying cells makes~
the wood firm, of the differences between heart wood
and sap wood, of the influence of the seasons on the
wood ; of thesethingsThavesaid nothing, because I think
that I have told you enough to stimulate your imagina-
tion and your interestto a deeper and more lasting study
of these things. There is much in the world that is
beautiful ; but nothing in the world is more beautiful
than the working of God’s hand in the moulding of
the trees and the flowers with which our little earth is
so lavishly bedecked.  Life would be very pleasant if
we might wander always through fields and forests,
sceking from the flower its beauty and the tree its
strength. But that is not the purpose for which life
was given to us, and we should be cowards if we
pretended that it was. Rather let us say with the
English essayist, whose reverent love for the trees and
flowers and birds, and not least for his fellow-men, we
may well try to emulate: ‘From the littleness, and
meanness, and niggardliness forced upon us by cir-
cumstances, what a relief to turn aside to the exceed-
ing plenty of Nature!’!

! John Richard Jefferies, Aleadow Thoughts.



CHAPTER II

The Trees of Britain ; their Cultivation
and Uses

In the north-west corner of Montgomeryshire, just
where that county joins Shropshire, and England
and Wales run into one another, there rises abruptly
from low-lying ground a hili, not very high, but
remarkable for its shape and prominence. This is
the Breidden Hill ; it calls forth from every Aberyst-
wyth-bound traveller entering Wales for the first time,
by the railway which runs through Shrewsbury, the
exclamation, ‘Look! Here's a mountain! We're
in Wales now." The Breidden Hill is a very in-
significant mountain, for it is not much over 1000 feet
high, and England can claim almost as much of its
area as can Wales. But the hill is worth looking at,
none the less, though for a reason which does not
occur to one in ten thousand of those whosee it. On
its summit, in bold outline against the sky, rises one
of the remarkable monuments of the world. Ask a
;. native of thos¢ parts for what it stands, or, with less

trouble to yourself and none to him, consult a map,

o and you will learn that it is ¢ Rodney’s Pillar.’ What
. " ‘

LML S
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’
Rodney? Why, who but Admiral Rodney? Did
he live there? No, he did not. Did he go there?
Never. Was it erected in honour of one or another
of the great sailor’s historic victories? Again no.
Suppose you ask the aforesaid native why Rodney’s
Pillar was erected on the Breidden Hill; if he is
' any ordinary sort of a native he is sure to answer
that he doesn’t know, and is probably blessed about it
into the bargain, from which you may rightly infer
that Rodney’s Pillar was put up without much
reference to Rodney. If it were called the ¢Qak’s
Pillar’ instead of Rodney’s Pillar the purpose for
which it stands would be less puzzling to discover.
The pillar is, in short, 2 monument to the one-time
magnitude and value of the oak forests of Mont-
gomeryshire.  People called it Rodney’s Pillar
because Admiral Lord Rodney, in his capacity of one
of Britain’s most famous and furious fighting seamen,
required for those exploits, which brought so much
fame to himself and so much glory to his country, a
large number of ships of war. In Rodney’s day men-
of-war were built of oak, and the more ships that were
built the more oak there was used. It so happened
that the gentlemen of Montgomeryshire possessed
large forests of oak, and were able to obtain very
. good prices for their timber. In gratitude to Lord
Rodney, or rather for the fortunes which he had been
the indirect means of putting in their pockets, they
erected the pillar on the Breidden Hill to com-
memorate his enterprise.
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For myself, I think it is better to forget the land-
owners’ fortune part of the story altogether. For,
although a fortune is a highly desirable thing, we
should be able to entertain a far greater respect for
the Breidden monument if it commemorated the
generosity of Montgomeryshire landowners who had
given to their country the timber of the ships that
were destined to strike terror to every French and
Spanish flag upon the main. But, after all, what oak
requires a monument? I think that if we were asked
what was the most appropriate monument that those
landowners could have put up we should say now,
‘Plant again, that other trees may bud, and so per-
petuate the British oak that served so well in its time
of need the land that saw it grow !’ But unfortunately
for our generation, that sentiment does not seem to
have commended itself to the landowners of Rodney's
day. Montgomeryshire is still one of the best wooded
counties in Great Britain, but the area now under trees
must be small in comparison with the extent of forest
no further back than the days of Rodney. Oak-trecs
grow to be fine specimens in a hundred years, and
they would be infinitely more valuable now than then,
in spite of the fact that no longer are our men-of-war
“hearts of oak.’ Tt is indeed very difficult to forgive
our forefathers for cutting down the trees without
planting others to take their places. There was
plenty of wood for their purposes, and it never
occurred to them to enquire whether succeeding
generations might not find themselves in the terrible
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position of living in a world with an exhausted timber
Suplpall)r’n going to tell you a story which will show you
the necessity of planting trees when trees are cut do'wn
more surely than words of mine can tell you. Itisa
story of another of our great admirals, Lord Cuthbert
Collingwood, whose ship was the first to break through
the enemy’s lines at Trafalgar, and who tool'< com-
mand of our fleet after Nelson's death. I take it from
Rodney Stone, an interesting novel by Sir Arthur
Conan Doyle :—
¢« . ., Where have you been, Sir Cuthbert?”
««With my wife and my two little lasses at I\I(?rpeth,
in the north country. I have but seen them this once
in ten years, and it may be ten more, for all I know,
ere I sec them again. I have been doing good work
for the fleet up yonder.”
¢ ¢¢1 had thought, sir, that it was inland,” said my
father. '
¢ Collingwood took a little black bag out his pocket
and shook it.
¢« Inlanditis,” said he, ‘“and yetI have done good
work for the fleet there. 'What you suppose I hold in
this bag?”
¢« Bullets,” said Troubridge.
¢« Something that a sailor needs even more than
that,” answered the admiral, and turning it over he
tilted a pile of acorns on to his palm. ‘I carry them
with me in my country walks, and where I see a
fruitful nook I thrust one deep with the end of my
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For myself, I think it is better to forget the land-
owners’ fortune part of the story altogether.
although a fortune is a highly desirable thing, we
should be able to entertain a far greater respect for
the Breidden monument if it commemorated the
generosity of Montgomeryshire landowners who had
given to their country the timber of the ships that
were destined to strike terror to every French and

Spanish flag upon the main. But, after all, what oak
requires a monument ?

For,

I think that if we were asked
what was the most appropriate monument that those
landowners could have put up we should say now,
‘Plant again, that other trees may bud, and so per-
petuate the British oak that served so well in its time
of need the land that saw it grow !’ But unfortunately
for our generation, that sentiment does not scem to
have commended itself to the landowners of Rodney's
day. Montgomeryshire is still one of the best wooded
counties in Great Britain, but the area now under trees
must be small in comparison with the extent of forest
no further back than the days of Rodney. Oal-trees
grow to be fine specimens in a hundred years, and
they would be infinitely more valuable now than then,
in spite of the fact that no longer are our men-of-war
‘hearts of oak.” It is indeed very difficult to forgive
our forefathers for cutting down the trees without
planting others to take their places. There was
plenty of wood for their purposes, and it never
occurred to them to enquire whether succeeding
generations might not find themselves in the terrible
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position of living in a world with an exhausted timber
buplpzlgr; going to tell you a story which will show you
the necessity of planting trees when trees are cut d(Twn
more surely than words of mine can tell you. Itisa
story of another of our great admirals, Lord Cuthbert
Collingwood, whose ship was the first to break through
the enemy’s lines at Trafalgar, and who tool.c com-
mand of our fleet after Nelson's death. I take it from
Rodney Stone, an interesting novel by Sir Arthur
Conan Doyle :—
¢« ., Where have you been, Sir Cuthbert?”
¢«¢With my wife and my two little lasses at Morpeth,
in the north country. I have but seen them this once
in ten years, and it may be ten more, for all 1 know,
ere I sec them again. I have been doing good work
for the fleet up yonder.”
<« [ had thought, sir, that it was inland,” said my
father. .
¢ Collingwood took a little black bag out his pocket
and shook it.
¢ «¢ Inland itis,” said he, ‘“and yet I have done good
work for the fleet there. 'What you suppose I hold in
this bag?”
¢ ¢« Bullets,” said Troubridge.
¢« Something that a sailor needs even more than
that,” answered the admiral, and turning it over he
tilted a pile of acorns on to his palm. ‘I carry them
with me in my country walks, and where 1 see a
fruitful nook I thrust one deep with the end of my
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cane. My oak-trees may fight those rascals over the
water when I am long forgotten. Do you know,
lieutenant, how many oaks go to make an eighty-gun
ship?”

¢ My father shook his head.

¢ ¢“Two thousand, no less. For every two-decked
ship that carries the white ensign there is a grove the
less in England. So how are our grandsons to beat
the French if we do not give them the trees with which
to build their ships?”*

Although we do not now build our ships of oak,
nor think of fighting our good neighbours across the
English Channel, oak is just as necessary as it was in
Collingwood’s time or Rodney’s.  And if all thosc
who helped to make the wooden walls of old England
50 famous in history had shown Collingwnod'sforc-
sight, we should not now be crying out that the world
will soon be short of timber.

The neglect of our ancestors to make good their

denudations of our woods and forests is no excuse for

neglect in our own time. Indeed, it behoves us to do

all we can to ensure that our present supplies of wood
shall not be depleted without thought for the needs of
?he fu.tur.e. For every trec that we cut down we ou ght,
in strict justice to our descendants, to plant another.

. Trees have a very important influence on climate,
since they condense the moisture of the atmosphere
and help also to drain the soil in which they grow. ’ I‘t
was a:t on.e time thought that the cutting down of trees
growing in marshy situations was responsible for the
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terrible fever which we now call malaria. Malaria has
‘since been traced to a mosquito, and not to the vapours
arising from marshy lands, although there is a direct
relationship between marshes and mosquitoes. But
the cutting down of trees in marshy districts has none
the less a direct influence on malaria, for the same
reason that the trees influence climate.

There is scarcely a country in the civilised regions
of the world that has not suffered from the reckless
destruction of timber trees. In some parts of the
United States of America forests that once formed a
great natural asset and source of wealth have been
entirely wiped out. Again, the island of Cyprus was
once famous for its forests. The trees were cut down
without thought for the future, to the great dis-
advantage of the climate and fertility of the country.
Unfortunately, nothing has been done to replant the
mountain slopes, and it is said that the trees which
try to grow naturally are unable to do so because
goats eat off the young growth as soon as it appears !

As the world has suffered for want of foresight in
tree planting, so it has certainly gained in those parts
where foresight has been shown. By the judicious
planting of hardy trees many years ago, great forests
have sprung up on parts of the coasts of France,
Germany, and Denmark, and wastes of shifting sand
by the seashore have thus been converted to valuable
land. In case what I have said about the destruction
of forest lands may give you a false impression, I must

hasten to explain that the systematic planting of trees
(< 497) .
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is very far from being a modern attempt to make good

the depletion of natural resources. Your history-book

will tell you how the Saxon and Norman kings of
England, and the great nobles of their day, depopu-
lated wide tracts of country in order to make them-
selves playgrounds, wherein they might hunt the deer
and the wild boar. But you must understand that a
deer forest is not necessarily a densely-wooded tract;
and that, although the New Forest and Epping Forest
and the rest of them were thickly wooded, the trees
were there before the Normans came, and it was not
until much later—the sixteenth century, perhaps—that
men began to plant trees in earnest, and to introduce
new species brought from foreign lands. Compara-
tively few of the trees of the English country-side are
really natives, only about thirty species being in fact
indigenous, the rest having been imported at various
times. In the United States of America there are
about ten times as many kinds of trees as in Great
Britain, for it is said that in the States therc arc three
hundred varieties which grow to a height of 3o fect
or more. India, however, comes far and away above
all other parts of the world in the number of its
different trees, having no fewer than nine hundred
species.

The old forest laws of England and Scotland were
very harsh and oppressive ; while they took land and

property from the peasants they gave special privileges

to the lords and barons. Sometimes horses, cattle,

and sheep were forfeited, under the pretence that all
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things belonged to the king that were found in any

‘particular tract of land which the monarch was

pleased to consider one of his forests for the time
being. To-day there are only two royal forests,
Windsor and Wolmer ; but we are told that King
John had 18 forests, 13 ‘ chases,” and 781 parks. In
the reign of Henry III. the forest laws were modified,
and the penalty for stealing game was reduced from
execution, or maiming of the poacher by the cutting
off of his ears or thumbs, to imprisonment for a year
and a day. One clause of the Forest Charter of 1215
(Henry II1.) reads : ‘Whatsoever archbishop, bishop,
earl or baron, coming to us at our commandment,
passing by our forest, it shall be lawful for him to
take and kill one or two of our deer by view of our
forester if he be present; or else he shall cause one to
blow an horn for him, that he seem not to steal our
deer.’

Arboriculture, that is, the planting of young trees,
either for their timber, their gums, resins, or other
products, or the shelter they afford, has recently been
developed to a fine science. In Norway, India,
Canada, the United States, Scotland and other
countries tree planting is systematically carried out
under the zgis of the State. In France and some
other countries sylviculture—by which is meant the
raising of new forests and the preserving of old ones
—is more generally followed than arboriculture.
Whichever method is followed, those who are re-
sponsible for planting trees and caring for them
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during their growth have to be specially trained for

their work. One might not think, at first sight, that’

there was very much to be learnt about tree growing,
since, so far as ordinary people can see, Nature
herself looks after the trees. As a matter of fact,
however, several books the size of this would not be
able to hold very much of the information which
scientists have amassed about trees and their care.
At the College at Cooper’s Hill, where young men
are trained for the different branches of governmental
service in India, the curriculum includes a special
course of lectures and classes on forestry. This
course extends over two years, and has to be taken by
candidates for the Indian Forests Department.

If you will think for a minute, you will realise
what a vast field of research arboriculture or forestry
opens out. You have only to walk in any wood—
indeed, you need hardly leave the high-roads—to
find trees which might be growing to better advan-
tage. Here, let us say, is a group of pine-trees, of
which the individual members are growing so closely
together that already they have lost their lower
branches; if the trees are not allowed more light
and air they will not reach maturity. Here, again, is
a tree of stunted growth ; there is one which does not
find the soil to its taste. Here is a fine oak which
will soon be rendered useless by decay, for disease
has fastened upon a wounded bough ; and opposite
is an elm which will not see many more winters,
judging by the rotten state of its bole. Disease
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attacks trees quite as readily as it attacks animals,
“and part of the labour of the forester is the discovery
of methods of prevention and cure. Equally import-
ant is the selection and growing of those trees which
are best suited to the needs and climatic conditions
of particular countries and districts, and the improving
of trees to make them yield the best quality of timber.
There is, indeed, an enormous field for the further
study and investigation of trees, their habits and
diseases, which it is beyond my province to enter
upon here.

In Great Britain the men who look after trees are
called either wood-reeves or foresters. Their business
is to plant trees, to keep old plantations thinned out,
the trees free from parasitic and other pests, to watch
their growth and to decide when trees ase in proper
condition for felling. Trees are cut down in winter,
when the sap in them is dormant, the wood being
then in the ripest condition and most easily preserved.
Very pleasant itis, ona bright frosty morning, to hear
the ring of the woodman’s axe, and better still to be
allowed to join in the exciting game of bringing down
the giant. Tree-felling is dangerous work, although
the woodman knows exactly in what direction and at
what moment the tree will fall. A custom that has
grown up in England, and has been in vogue for
many centuries, gives to the landlord the right to the
trunk of a fallen tree, the lesser boughs to the tenant,
and the chips to the ‘chipper,’ that is, to the wood-

cutter.
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After the trees are felled they are stripped of their
branches, and sometimes of their bark, and allowed to
lie where they have fallen, propped up so that they are
off the ground, for some months. In time come the
hauliers, with their beautiful team of horses and their
curious trollies. They bring with them special tackle
for lifting the tree-trunk, and cart it away to the sawpit,
where it is split up into baulks or planks cither by
hand or steam power. In some parts of England
portable engines fitted with sawing machinery travel
about from one place to another, after the manner in
which threshing-machines pass from farm to farm. In
this way the cost of carrying timber to the sawmills,
perhaps long distances away, is avoided; and the
wood is wrought into its final state close to the spot
where it grew. These are the primitive methods of
dealing with the small quantities of timber felled in
Great Britain. In other parts of the world, where
trees are cut down not by ones and twos but by
thousands, elaborate machinery saws up jthe trunks
and prepares them for market ; and we shall visit a
great sawmill in the next chapter.

After the tree has been sawn it has to be seasoned ;
and on the thoroughness with which this is done, and
the means adopted for doing it, the durability of the
timber largely depends. If you visit a sawmill or a
builder’s wood-yard, you will see planks of timber
arranged in stacks, with spaces left between each
plank. This is the natural method of seasoning, and
the best. The planks are arranged in horizontal
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layers with air spaces between and around them, and
are allowed to remain thus for six months or longer,
to allow the sap completely to dry out of them. They
are of course covered up, so that the rain cannot get at
them. When the proper time comes the stacks are
taken down, the planks are arranged in vertical
layers and left for another six months to complete the
scasoning. The wood is then ready for ordinary
joinery work ; but for cabinct-making it 15 thought
necessary still further to prolong the drying, with
which object the wood is put in ovens or cvlinders

heated with steam to a high temperature.  Owing to

the long time which passes before wood is fit to be
used when scasoned naturally, and to the increase of
price caused by the cost of storing it for a year or
more, timber users have for long been trving to dis-
I ving
cover a shorter and cheaper method by which it can
be seasoned.  One process sometimes adopted s to
steam or boil the wood for several weeks; bat it s
only serviceable when the wood is not required for
purposes where duarability is necessary, and it s
gencrally thought that no artificial process will ever
succeed in doing away with the more lengihy natural
one. It is of course very important that timber should
be thoroughly seasoned. Unless all the sap is dricd out
e i g apart from the fact that wood
LIS liable to decay, 2P difficult to work up with
. is ifficu
that is still sappy is very
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B\.hld(:ls a,“d ‘()l[lels and Uldeed all t]l()S wi

ing, are
: d wood-working,
with wood ap
have much to do
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able to tell from the appearance of wood whether it

is good or bad, and whether it has been properly
seasoned or not, while they can also tell from what
part of the tree it was cut, To be able to discover
these things by merely looking at a board requires, of
Course, the expert eye—and nose, for timber is judged
by its smell as well as its appearance ; and the expert
eye and nose are only acquired after long practice and
experience, Generally speaking, the amateur is able
to select fairly sound timber by paying attention to a
few simple and common-sense rules. He should
discard boards of soft woods, such as pine and deal,
which show a VEry wavy or uneven grain, many knots,
and a great deal of turpentine or resin. Sound timber,
which has been welj Seasoned, should possess the smell
which is peculiar to the tree from which it was cut ;
for instance, wood of the pine-tree will smell of resin,
and oak will have the acrid odour of tannic acid ;
it should be firm and close-fibred, and should show a
soft silky lustre after it has been planed. Wood with
a natural “twist’ and that which seems soft and sappy
should be carefully avoided.

Almost every schoolboy if asked the question,
* Which is the most useful tree ?’ would answer, with-
out hesitation, ‘ The British oak’; and they would be
quite right, although, strictly speaking, there is no
such thing as 3 ¢ British’ oak. The common oak of
our country-side is one of two closely allied kinds
which are distributed all over Europe. These two
varieties of the common oak can only be differentiated
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by the critical observer, although they present strongly
fnarked differences, and may sometimes be seen grow-
ing side by side. Next autumn, when the acorns are
. on the trees, you should remember to look closely at
the trees to see if you can discover this difference,
alt.hough it may happen that only one variety grows
f.hlSZ one variety, called guercus robur pedunculala,
in the district in which you live. The difference is
has stalkless leaves or leaves borne on very short
stalks, and carries its acorns on long stalks, while in
the other, quercus robur sessiliflora, just the opposite
occurs, the leaves having long stalks and the acorns
none at all, or only very short ones. By noticing
little peculiarities like this, not only in oaks and other
trees, but in flowers and birds and rocks and stones,
and even men and women, we areé able to derive much-
pleasure and interest which is lost to other people,
and at the same time gain for ourselves a reputation
for using the powers of observation with which nature

has endowed us.
I remember how, some years ago, in the Botanical

Gardens at Edinburgh, my own ignorance of a subject
. which 1 thought myself fairly well versed was
brought home to me. I was wandering through that
section of the garden called the Arboretum, in which

the different trees are grouped according to their
families, when 1 hoticed a beautiful little oak tree with

leaves much bigger than any I had previously seen.
I wondered to what country it belonged, and said so

to a companion. ¢ Pooh!’ said he; ¢that’s not an
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:)ak,.it’s a broad-leaved maple
u .. .
Sirr ?lngc;"l:nqu,ry to an official of ¢t
sai i
Ja};an ’ t‘ 8}? f!ﬁ,cxal ; ‘that is so-and-so, an oak fro
: . said m . m
is this , Y companion ; ¢wl s
. thetreeil’ pointing to one near ’by I?Er]thm,
¢ And th:g’y’ ‘is another oak — also fr(.)m Ja lat,’
- an.
oak, sir-—so—a(pgmtmg to another tree). ¢ "\lsop an
“And this?’ "l\l-so from such-and-such a place.”
sir,” said the offici 11 the trees in this quarter are oak;
. cial, who was ; : ) -
Ing questi ’ getting tired of answer-
had?xo id:: St.h ‘Dear me!” said my compani:jiwﬁrl
ofoaks1® 14 at there were so many different ki,nd
1 s
that I could ir:ught- that my turn had come to show
said: ¢ Ver fApart information on the subject, so 1
gardens, fo:’ thce‘:e o the] oak specics are in ’thcsc
different ki are altogether about .
there wirl;md-&’ ‘How many specics di(zj1 pundred
] E ou s
‘About a ’h:lrj as’kcd the official, who ov)::rhe::zly
said with a s:ﬂred: I repeated. <1 think, sir,’ h:
about three h l C(; that you will find that ,ther:: arz
emphasis on t;.: kreod known species of oak.” The
disliked the Practic: f 1was cruel, and 1 felt that I
ot planting well-i
among the trees in Edj g well-informed offici
in Edinb ! icials
t . i urgh B
he OOtijﬁclllal was right and | wis w::?xmc (Gardens  for
all the i g
must come ﬁrtreffs in the world I think that the oak
though there :t 0 point of general usefulness ?:l
better able 1o r:;e.trees which are harder and tol.lgh -
sist the attack i e
changes, there j s of insects and climati
» there 1s none that can beat the oak f:,r:?lllc

Am I not right?’
he gardens. ¢No,
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round utility. It must pe*said against the oak, how-
ever, that its timber is variable in quality, depending
for its strength and durability on the soil in which it
y other tree perhaps. Of the
f good oak there can be no
g in a house which was
d is now nearly four

is grown more than an
marvellous durability ©
two opinions. I am livin
built in the sixteenth century an
hundred years old. Yet the original timbers, even in
positions exposed to the rains, frosts, and winds of
centuries, are still perfectly sound. When the house
ilt the spaces between the horizontal and

was bu
r walls were filled with

upright beams in the oute
what is called ¢ wattle and daub,” which is much akin

to the modern lath and plaster. In time the wattle
and daub decayed, and brickwork was put in to take
Presently the brickwork succumbed to the
and was replaced with stonework.
Throughout these changes the old oak stands firm,
supporting the whole fabric of the house, and I do
not think it is likely to give way for a century or two
yet awhile. I question whether the steel girders,
which the modern puilder prefers to dear good wood,
and cheap bad wood will bear their burdens as nobly
as my old oak beams have borne theirs. OQur fore-
fathers may have known but little of the relative
strengths of materials, but they took good care to be
on the safe side.

Oak has been used for shipbuilding for centuries.
It is said that it was first used in the British navy by

King Alfred, the founder of that great institution. It

its place.
influences of time
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is used largely in the construction of

railway carriages
and wagons,

for general constructional work, and for
a hundred and one purposes where
strength and durability is required. The bark of the
oak provides the tan for the tanning of leather, and
once was used, and I daresay is still,
Although the fruit of the British acorn i
human food it is readily cate
lately it was thought to be
cattle,

a wood of great

for dyeing.
s not fit for
n by pigs, and until quite
a good food for all kinds of
In 1911, however, the acorn crop w
ordinarily plentiful and grass w
horses and cows were oblig

as extra-
as scarce, so that

ed to eat the acorns.  In
some places they ate more than w:

as good for them,
and it was reported that one f:

armer in the Midlands
lost two thousand pounds’ worth of cattle by acorn
poisoning. In some parts of the world acorns are
good to eat; and some of us ma

y think that it is a
pity that the Maana oak, which comes from Persia,

cannot be acclimatised in Britain and planted in
every school-field. This obliging tree, we are told,
secretes in its leaves a sweet juice which provides a
most delicious sweetmeat i but this sounds almost 0o

good to be true. Most of us, I think, would rather
have this variety in our garden

supplies the useful but unattra
which is grown for its cork,
If T wished I could copy for
long list of oak-trees which

products other than timber,
such a list would interest you

s than the species that
ctive gall nuts, or that
or another for its dye.
you out of a big book a
have commercially useful
but I do not think that
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One of the attributes of the oak that has ez«tc’;:g
i oples and all times is the great ag il
ft FO " pesed to attain. I say supposed to a ,
becusso e have no actual records of the age of a tree
because‘wf hundred years or so, and can only'Judg'e
bcyon’d . eWb comparing its size with one whlc.h \\,e
D o to be {leﬁnite age. For instance, t‘he King’s
k“OW_ . b(? adsor Forest—a tree that is said to have
er W\;\Iflilliam the Conqueror—fwas'probably.nc')t
el i1 oirth in ten-sixty-something than it 18
e 1CS§ t;ie ﬁistoric oak at Cowthorpe near Knares;
e hich is nearly fifty feet in cxrcumferen;o
o ‘;/om the ground, is thought by those w 0
three’ - hr mselves good judges to have come mh
CO?SIder o e two or three hundred years after't e
o of é(;mr:istianity. Assuming these calculations
don o t within a century or so—and, mark you.,t
b o saye hat it Zs as old as that, but merely that 1
A sayi)t—ithe Cowthorpe oak must hav'e cele-f
bra wel'l‘ tiousandth birthday during the reigns 0
. hll: of the Tudor kings of England. To r:xl};
o here something quite appalling about t ;
Tt ot }lxst hoary yet living wreck of a monster a
though aI should not mind if his veins were no(;
gl(l)\hlithcziiel.ivind cells as mine are; if, ina word, I ha

ed w g

[¢]

i 1 once overheard in

i f a retort
akes me think o once ¢ « in
I;Ile . unds at the Crystal Palace, in & hm}tx) arsets .
s istoric beasts.
tde %rable reconstructions of ?relnston?. W
vou man directed the attention of a fair ,
young
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companion, to a particularly hideous dinosaur, with
the unfortunate remark : ¢ Do you realise that that
fellow is a distant ancestor of yours?’ The girl looked
at the creature for a moment, and then said, ¢ Well, if
he’s my ancestor, I should like to see one of yours !’
What changes in the manners, customs, and
speech of the pcople must that old tree, and all
old trees, have seen. Who knows but that some of
his branches and twigs may not have helped to make
the fagots for the burning of some Christian martyr or
some wretched hag condemned to die for witcheraft?
Who knows what he thinks of the march of Time?
Or what strange friends were his—skin-clad, woad-
stained men—Druids who made to him sacrifices of
human flesh, wolf and wild boar, and, perhaps, the
bear. These he has changed for men and women,
different in build and nature
clad. And the snort of the boar has given place to
the snort of the ‘road-hog,” a different genus alto-
gether; and for the birds he once knew,

with great outstretched wings which it
and a whizzing,
him.

but just as strangely

a weird thing

cannot fold,
whirring tail, may now circle over
The strangest thing of all is that he himself
has not changed with the changing ages, except to
grow a little stouter and rather infirm.

We still venerate the venerable oak, because of
all our native trees it is the most noble. But there
are others in comparison with whose age the oak is
a mere chicken. The yew is said to live for 2880
years, though why it could not have made it 3000
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or even 2900 and have ignored the odd tens is not
ite plain. The dragon-tree is remarkal.)le a.mong
gll; living things in that its span of lxﬁz, 1fo‘:::
actually unlimited, is atﬁleast beyond ; e [r)non
of man to discover. It is remarkable also aOf ii
trees for the peculiar and unorthodo’x mancrilerf o s
rowth, and for its gum, the dragon’s blood o
. , There was, until about forty years ago, a
rery onderful dragon-tree in the island of Teneriffe.
‘I,f:\):aZabout 75 feet high and 50 feet in circumference,
d had a vast cavity inside. It was calculated by
o aring its rate of growth with that of younger
f:::sli that its age was probably.nolt lfss bt:arr‘\e ;‘Zi
thousand years, and was more like y 1.o carer
: thousand. Now comes the antichmax. .
rodig dragon was blown down after having
pI:OdlglO(lilsthe gales not of centuries merely, but of
Wl'thsm? Most dragons, one would think, would
mmem;)la'hacked to death for the sake of their bloo'd
:;t};ersu?fer such a humiliating fate as befell their
a
kin\s?\l;l}?:t O\ff:‘(;ni:;ffi.alking about before the dragon
led us astray? Ah! oaks, to be sure. Well,e:rthia:
shall we talk about now? What tree comes n

order of popular favour?
The oak and the ash and the bonny birchen tree,
sings the ancient songster, who seems to have for-

otten all about the elm. I think we might take
g]e elm now, if only because the poet has ignored
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embl i

COnceerrt)i of the universe we may just outline its

e puon as the Yggdrasill, [ts branches spread
over the world and reached

to the heavens
had three Foots ; wcavens, It

nebulous would 0:;10 (;f which stretched to the
carth was thougl: : ¢ far North, from which our
reion of e g 0 be p.ar.tly formed—a terrible
mgt o .lccbcrgs and chilling
an(()j :/’iC;tO::t'O another wox:ld, to the fountain of wit
Which ws tl,l m.x'd the thnrd.to a third world, in
gods lived in e fountain of the past.  The
across the l};]ric;le. third world, and they rode daily
fountain. A, tlg)cfformc.(l by the rainbow to the
Past, the Prcscl(; ountain dtVCIt the three fates, the
are ealled in Sn ) Z}nd 'thc Future—the Norns they
of golden 1l Clandmilvla.n-—wllo wove with strands
East 1 \V;-KL.K the destinies of men’s lives.  From
radiant est stretched the Norng' thread, ¢from the
F‘or:- cf,:::r:(;th(t: gj;lowing sunset of man’s horizon.”
have ries c‘l ter the Yggdrasill had ceased to
‘ .n.y significance the agh was regarded with
:tu'plirslimon’ even in England,
rel(;:uin:-c?dtopowsr t‘?ld“"’e cutle where they were
Ash sap wasg,i,v without e'ffort .of the herdsman.
under the bc]iff f};l to. babies with their first food,
harm from wit hx.at l.t'would guard them against
forces ; and inc ® fairics, and other Supernatural
was at,tacked for oo barts ?f England the adder
had power to | .}l)lre.feren‘ce with an ash stick, which
oo ol e with & single blow. Even
¥» in the district in which ] live, it is ¢ unlucky’

vapours ; another

An ash herding-
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to chop or burn ash wood; though I have tried
the experiment of burning it many times, not to test
its magical powers, but because of all fuel it makes
the brightest and most cheerful fire.

The timber of the ash is much used for carriage
building, for constructional joinery, and for the
handles of striking tools, such as hammers, axes,
spades, and forks. It is white, close-fibred, tough,
and durable, but not very ecasily worked. Some kinds
of ash are finely figured, and are used for making
furniture. Hungarian ash is beautifully marked, and
can be worked to a fine finish, and is used for inlays
and other decorative purposes.

I have no doubt that therc is in your household
one of those round wooden platters with ¢ Bread’
carved on it, presumably so that people shall know
that its purpose in the world is to hold bread, or
perhaps that it is bread to which they are helping
themselves, and not butter or cheese; at least I
suppose that is the object of the legend. Neither do
I doubt your knowledge of the fact that these platters
are often made of beechwood. But I do doubt
whether you have ever realised that beechwood takes
the place of leather in the shoes of many thousands of
your fellow-countrymen, and of many more thousands
«in other countries. In France, Belgium, and Holland
shoes carved out of a single piece of wood, and called
“sabots,” are largely worn by the peasantry. These
wooden shoes are generally made of beechwood in
preference to any other, because the closeness of
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beech fibres makes the wood practically water-tight.
Some little time ago, when passing through an
English beech-wood, 1 saw stacks of neatly sawn
little blocks, all ready to be made into clogs for
the mill lasses of the industrial north. The clogs
are not always made entirely of wood, like Jaques'
sabot, but have lcather ‘uppers’ and beechwood
soles.

Of course, as we should expect to be the case, a
majestic forest tree like the beech, which sometimes
- grows to be a hundred feet high, has more important
uses than the making of clogs and sabots. It is
largely used in furniture making, for turnery, such as
bowls and a hundred articles which are shaped in the
lathe, and for planes and carpenters’ marking gauges.
The beech-woods of Buckinghamshire are famous, and
have given rise to the great chair-making industry of
High Wycombe in that county. Between one and two
million chairs are turned out of the factories at Iligh
Wycombe every year, as well as a great quantity of
other furniture. Buckinghamshire’s name may pos-
sibly have come from the beech forests that covered it
at one time, through the German word buche, meaning
beech; but this is by no means clear, for some
authorities trace it to the Anglo-Saxon buc, a buck or
male deer.

Beechwood is not very much used except for the
purposes just mentioned. It is extremely hard and
close-grained, easily worked. Unlike most woods,
it can be planed across the grain, and is not given
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to warping when well seasoned, a very important
property, and one which makes it useful for tools.
It is, however, rather brittle, and liable to decay
rapidly.

In oak, ash, elm, and beech we have dealt with the
four principal home-grown trees. Walnut, you will
say, has reccived no mention. But the walnut grown
in Britain is not of commercial importance, and you
are not likely to want to use the foreign variety which
is imported by cabinet-makers. Then there is the
lime; what of that? Well, there is not much to be
said about lime, beyond the fact that it is a very white
wood, soft and easily worked, and much sought after
by wood-carvers, who can only obtain it in small
quantities. There are also the sycamore (the sycamore
we know, by the by, is not the rea/ sycamore; this
grows in the East, and is a sort of fig-tree), the maple,
and the plane, and we can dismiss these with mere
mention because they do not supply useful timber,
the maple which is used by cabinct-makers coming
to us from Canada. Leaving out the willow and the
poplar, the hornbeam and the hawthorn, we have
left the holly, the box, and the yew. The holly, so
dear to us from Christmas associations, supplies a
wood which is much prized for its colour and its
~texture. It is beautifully white and silky, hard and
close-grained. It is used for wood-carving, sometimes
for tool handles, and—one of the little things we seldom
think about, but which yet have to be considered and
settled to the best advantage by somebody—for the
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handles of metal teapots and hot-water jugs, because
it is a good non-conductor of heat. The box is one
of the hardest of all woods. It has a pretty yellow
colour, and can be highly polished. Like holly and
beech, it, too, is used for tool handles, but in days
before illustrations for hooks and newspapers were
engraved on metal by chemical and photographic
processes, boxwood had a wider application, for it is
the most suitable medium for engraving woodcuts.
Box trees do not grow big enough in England to
supply much wood, and what is required for the few
purposes to which it is now put is mostly imported
from Turkey.

The yew-tree should be endeared to all of us,
because it was the tree from which the bowmen of old
England cut their bows. Nowadays it is not of much
use (.axcept to wood-carvers and as an ornament to old-
fashioned gardens, and in some counties, as in Kent,

to the common hedgerows. It is one of the most

§low-growing of trees, and attains a great age. Therc
1s'a specimen in Darley Dale, in Derbyshire, which is
said to be 3000 years old, and there are others which
are said to have surpassed even this prodigious
longevity.

The last three trees—the yew, the box, and the
holly—are evergreens ; while the other trees, such as
the oak and the ash, are deciduous, so-called because
they shed their leaves in winter. We have yet to
§peak of the great class of trees called conifers, which
includes the pines and the firs. From the commercial
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point of view the conifers arc the most valuable of
all trees, because they supply the bulk of the world’s
timber. As but few of these trees grow in Britain,
except in small quantities, let us take a new chapter,
and go abroad to see them.



CHAPTER 111

Around the World in Scarch of
Timber

F'wo boys stood on the
south coast of England
at that brig .
before,’

Je‘:ty of a little harbour on the

' Said one to the T, ¢

Just turning in; | e
g in; 've never seen her

¢ Nor I b .
», said the oth
: er: ‘let's .
dfngh)’ and have a look ’1 ILEb go round in the
ding at her.

hy inside ) They were i s
P Y Inside a minute; the y were in the
_brace of a ring
into the w

heading

e painter released its

ater with a splas} o oy s et

e splas b and boys and boat were

onaing fo ming brig
perate errand.

They knew most of the boats tl
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with the speed of pirates

at came into Little-
and b g re true sons of Littleport
i T p 'rnmtcrcst-in holiday time—in it;
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queer-looking stranger, too, was the brig which was
being taken in hand by the pompous harbour tug.
She had a bright green hull with a curiously high
poop, a red and yellow deck-house ; and, as if to
emphasise her rotundity, a heavy black strake ran
right round her, just above the water-line. She was
laden high with stacks of timber, and her stern bore,
in scarlet characters, ¢ fmatra, HELSINGFORS.’

The next day the Jmatra began to unload her
cargo, and the two boys were early on the quay side
to superintend the operations, at least until such time
as they should be turned off. It so happened, for-
that their friend the harbour-master
the pretence of helping to
¢ Captain,’ said one boy,
n the Imatra’s

tunately for them,
was also present, under
superintend the unloading.
<aren’t those queer - looking ropes o
deck?’
¢Aye,
and I don’t believe you'll eve

made of.’
« Of wood, perhaps !’ said the boy laughingly.

Captain harbour-master whistled. ¢Bless us and
he ejaculated—at least, 1 think he did,
though, of course, it may have been ‘shiver my
timbers '—* bless us and save us, there’s no knowing
_what learning boys won’t pick up nowadays! Wood

it is those ropes are made of, sure enough.’
The boy stared. ¢1 didn’t know they were really

made of wood,’ he said. ‘I say, captain, you're

joking, aren’t you?’

answered the harbour-master, ‘they are;
r guess what they are

save us!’
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‘H
onestl ’
“ They are Y dno’ answered the harbour-master.
m Y
ade of wood sure enough ; and 1 dare

say from the s
e same sort of
. wood as P A . .
unloading now. those Iinns are

Finland . ) ;
one huge forest.’ » You know, is practically

The odd-look;
blue-eyed stlol(')(lj\mg Imatra, her cargo, her crew of
olid-faced Finns had a new interest for

the bhoys
¥S. What wonderful wood was this from

\VhiCh ro
es were . .
P ere made ! Surely, thought they,

it was wor i

s pit:k l.:;wmg; and before they left the quay

o had pict ; h‘u[]) :1lnd pocketed one of the odds and
‘hich became littered

process of unloading the Zmas |

both boys were

about during the
proud possess .w' Some days later
they had roughly carv -d‘ ‘( SS0rS of. model boats which
and for a long tim(; " L rom their scraps of wood;
lore th g o st it s

& relatives and friends with,

[ It)S
made out
of real forei
X ’ reign wood, y .
sort they make ropes of » you know, the

This little story points

1S unwise to belj .
without taki:ghle}:_e a' t_hmg to '1)0 really extraordinary
not be very Ordin'; pains to discover whether it may
ing a knowledge (}ry and commonplace. By assum-
in our story mid::v :;10}1 they did not possess the boys
vaunting their pie fmsclves look very foolish, By
Finland by t} jp eecs of the wood brought from
y the linatra as somcthing to be praised and

wondered at i
, they simply showed themselves to be

profoundly i
gnora bt
knowledge ; nt of matters that should be

a moral, which is this: It

Lot of ma common
teir bits of wood, though they had
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come from Finland, were no different from most other
bits of wood which they might have picked up in
almost any English wood-yard. You see they assumed
too much on too little. The harbour-master did not tell
them quite enough. He ought to have told them that
some part of the cordage, not only of the /matra, but
of all ships, is made from the bast or inner bark of one
or other of a few sorts of trees. He might have added
__what would, on the whole, have been more inter-
esting—that in Norway and Finland and in other
countries some part of the bark of trees is mixed with
grain, ground into flour, and made into bread. He
might have told them that the Zmafra’s cargo was but
an infinitesimal proportion of the timber which other
ships bring into our country every day from the
forests of Northern Europe; that they could hardly
touch a single wooden object, from a cotton reel to
the floors, doors, windows of their home, from the
match that was used to light the kitchen fire to the
firewood that helped to make the kettle boil, as well
as a thousand other things they saw and used and
touched, that did not claim their poor bits of precious
wood as Scandinavian prothers. True, they were
¢ foreign wood, the sort that ropes were made of,”
and yet—alas! I grieve to say it—they were but
common deal !
I suspect that few of my readers have ever realised
how utterly dependent on foreign countries we are for
our timber supplies. We know that we have to buy

our corn from abroad because we cannot, or at all
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events do not, grow enough at home to foed us all.
So it is with wood. A few years ago a Royal Com-
mission was appointed to go into this matter, and to
find out whether something could not be done to
afforest those parts of the British Isles which are at
present not particularly profitable.

The members of
the Commission came to the

conclusion that there are
nine million acres which might be planted with trees,
an area which is more than twice that of Wales, and
is roughly cqual to the whole of Wales and the seven
English counties of Cheshire, S
shire, Monmouthshirc,Glouccstc
and Worcestershire |

hropshire, Hereford-
rshire, Warwickshire,
It has yet to be scen whether

nt will act upon the Commissioners'
report, wherein it is suggested that the St
such case be

the Governme

ate might in
putin possession of property worth about

£560:000,000. The fact which remains is that we
have yearly to pay to other countries a matter of
£23,000

»yO00 or more for timber which might be grown
in our own,
Of this vast quantity of timbe

r which comes to us
from abroad, by far the

greatest proportion is that
which is cut from coniferous trees like the pines and
firs.  We speak generally of this timber as deal,
although we ought not to, for deal is simply a board

or piece of wood of a particular size. However, we
shall have to perist in the use

it is a term constantl
The coniferous timbe
although they are

of this misnomer, since
y used when speaking of wood.
rs are generally called soft woods,
not all soft, Commercially the
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smportant of them are those which are s?ld
er the i d d and Baltic white-
der the names Baltic redwoo
e e shipped from the
ood, so called because they ar pped
N ; the Baltic Sca. Baltic redwood is the best,
P whic hether they be amateurs or
of which all carpenters, whe ) s
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P teur to know which wood is what, since
for the amateu : . s what, since
ifferent names in differen ) a
any have differen . ' : d
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e d is the wood of the ¢ Scotch’ fir, whichisnota
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1 w;sh colour, and it is gencrally solc as y !
- ' although we know that strictly spea}(lng there
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i uch E: : 4
; nof Se to remember that Baltic redwood, S;ot;h
cfor .
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Sc ’
b d. which comes from the tree that 13115 o
wWOoO! ‘ ‘ o ol
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e CO ]
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X ‘ -
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N i as
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. much when 1 . et
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Baltic whitewood, or as it is often called common
deal or white pine, is a very inferior wood, cheap in
the sense that it costs little to buy, and therefore much
used. The jerry-builder puts it into his rows of cheap
subux:ban houses in large quantitics, where it is to be
seen in the forms of joists, beams, roof timbers, and
floor boards. This wood lacks durability, and among
its 'disadvantages may be mentioned a tendency to
split, to twist, and to tear in the dircction of the grain
unless worked with very sharp tools, though none
but very sharp tools should ever be used on any
wood. Except when it can be had for nothing out of
old packing-cases, amateur carpenters shnul(l( rigidly
exclude it from the workshop.  Two useful ‘pinC
woods. come to us from America. One of these is
American yellow pine, which is strong and easily
worked.  The other is pitch pine, which is used
largely for the interiors of churches, chapels, and

similar buildings. It is very durable, but rather more

expensive than the others mentioned. Tt can always
be recognised by its bright colour, its strong resinous
smell, and its distinctive stripey grain. If it were not
that We must be getting on with the actual processes of
w?rkxng up the wood into manufactured articles, we
might devote a very interesting chapter to the coni-
.ferous woods, their varieties and peculiaritics. But
if we are to say anything about the multitude of other
woods which are in common use, we must lcave behind
us the waving pines and firs of northern Europe, and
pay a fleeting visit to the forests of warmer latitudes.
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Of all foreign trees which yield useful woods,
mahogany is at once the most useful and the most
romantic. The best and most expensive variety
comes from Cuba, and is called Spanish mahogany ;
the next best is the bay mahogany from Honduras;
and there are other sorts which, though they are not
true mahogany, are so called, which are imported from
the East Indies and from Africa. The chief value of
mahogany lies, most of us would say, in its rich
colour and appearance. It is very heavy, rather
prittle, and hard to work ; but it is none the less the
amateur carpenter’s highest ambition of craltsmanship
to make some article of furniture from this beloved
and expensive wood. Few of us realisc how greatly
finely figured pieces of the wood are coveted by the
best cabinet-malkers, Or what high prices they are
willing and cager to pay for them. It is said that
single logs of mahogany have sometimes been sold
for as much as £2000. Whole picces of furniture
are seldom made of it, on account of its value and its
great weight, and it is more often used for veneers, al-
though theinferior kinds—its quality varies enormously
__are not more expensive than other furniture woods.
An interesting story is told of how it first came to be

used for furniture-making. It is said that the first

consignment of mahogany that reached England

came in the form of ballast in a ship from Cuba.
The supercargo, thinking that the wood might be
ore useful purpose, offered it to some

put to some m .
hen they tried to cut it, were

carpenters, who, W
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astounded at its hardness and refused to havle- arl\z'(;
thing to do with it. It was thercupon_ T‘tncf "
over to a cabinet-maker, who made from a plc:»f. 0 N
a little casket. The fineness of the craftsman’s v&"(:r‘d
and the great beauty of the unknown woad ‘(j.l;(‘.d (‘t_
much interest ; with the happy result l'hi.lt the ca )lfu,to
maker set to work to shape the remaining “.'ood m( ’
other articles, by means of which he estabtished Od
himself a fortune, and for mahogany a great an
ing reputation.

1aStI:I‘:§t iz importance to mahogany comes walmf(t,‘
valued for its delicious fruit hardly less than f()li.'l‘b
beautiful timber. Walnut trees grow to a great m}l.;,)
and an old, well-grown specimen is a very valu'a )c:
asset, the fortunate possessor of such an one somi‘ltlcl;;cs
realising £ 500 or more for its sale.  Walnut woo L
not need any description, except to say that the o
of it is cut from old trees, which yicld a wood W \;C t
is much darker in colour than young oncs,.and. t1.€:4
the value of the wood to cabinct-makers lics n; lr;
peculiar and distinctive ‘veinings,” as the da i
bands are called. Walnut wood is very hard Z?c
fine grained, but rather brittle and not very dura 'tl;
On account of its light weight, combined Wll{

strength, it has long been used for making gfunstg.ct ';
The best walnut comes from Italy and the Medite

ranean countries, but much is also imported fr0n(1l
America. The roots of walnut trees yield a wood
which is even more beautifully coloured fmd markcd
than that from the trunk, and pieces of this root woo
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are in great demand for carving and for making into
small ornamental articles.
Apart from oak (which comes right at the he

U of
the list of timbers, whether used for constrt

wtional
purposes or decorative) and a large number of 1ittle-

used ‘fancy’ woods, about which we will not tront I
ourselves, there are only three woods that

used for cabinet-making, in this country at all evente,
These are rosewood, satinwood, and teak.,  Thepe
seem to be several varieties of rosewood, the e
known being Brazilian, and the rest Indian.  The
wood is very beautiful in grain and colour,

much used for veneers and for m
classes of furniture.

are much

and 15
aking the better

It has no conneetion with rose-
trees, although it is said that it derives its name from
the fact that the wood when newly cut from the
tree gives off a scent which resembles that of the
rose,

Like rosewood, satinwood is largely used for
inlaying, complete articles of furniture being seldom
wholly made of it. 1t ig frequently used for the in-
terior decoration of railway carriages and ships' cahing,
and is a very beautiful wood, It is a light wood of
a yellowish colour, and posse

Sses a beautiful silky
lustre. Teak is an Indian w

ood which is ¢
watched and fostered by the Forests Dep

arefully
the Indian Government, because it is one

artment of

of the very
valuable timbers which are growing scarcer every

year, owing to the thoughtless depletion of forests.
The wood is immensely strong and in point of general

usefulness comes only after oak, than which it is
(c n7) 6
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less strong and less hard, but more durable inh some
situations. It is a very difficult wood to work, on
account of a gummy secretion to which it owes some
of its advantages. This gummy property of teak is
said to make it obnoxious to the insects which some-
times cause havoc in other woods, so that they leave
it severely alone : while it also protects from rust iron
with which the wood is kept in contact. For the
latter reason teak is frequently used for the backing
of armour-plate in warships. This curigus property
which teak has of preserving iron is a direct contrast
to that of oak which, so far from preserving, actually
destroys iron. Iron nails are never put into oak work
which is meant to last, wooden, copper, and zinc nails
and fastenings being used instead.

You are unlikely ever to have much todo with teak
because it is expensive and difficult to work, and there
are many other woods which are more suitable for the
amateur’s purse and powers ; butit is none the lessan
interesting wood, and it seems to bring with it on its
long voyage from the Bay of Bengal a breath of the
forests in which it grows. But to most of us probably
teak has a romantic charm in virtue of its association
with the elephant. You could scarcely pick up 2
piece of teak that had not been helped along on
its journey from a Burmese forest by the modern
mammoth. He is employed (on small wages, 1 am
afraid) in the forest and at the sawmill and on the
voyage down-river to the coast. He picks up a great
round log of teak and carefully deposits it just where
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it is wanted on the saw bench ; when the log has been
cut .into a square-sided balk it is again picked up by
our friend and piled up with others in an orderly
stack. He can lift a log weighing half a ton quite
easily on his tusks, and can drag three or four tons over
uneven ground without undue exertion. He works
very hard and for long hours ; and he is very good-
natured and does not seem to mind not having any
half-holidays. On the whole, perhaps, this is just as
well for those engaged in the native teak trade, for an
elephant ‘on strike’ would seriously interfere with
business arrangements, to say the least.

So much then for the principal timbers which come
to us from abroad. There are dozens more, nay,
hundreds more, but they are of less use, if of no less
interest than those of which we have spoken, and re-
gretfully we must leave them out of this book alto-
gether. Some day, perhaps, when men know more
about these lesser denizens of tropical and subtropical
regions, some of them strange, many of more exquisite
beauty than any woods we now know, these trees that
we here ignominiously dismiss without names may
have a bogk all to themselves ; and I am by no means
sure that this book, when it does come (it is now long
overdue) will not confer a very great and lasting
,benefit upon the million arts of men.

I suspect that every schoolmaster who asked his
class the question, ¢ Whence come our pr'incipal
supplies of timber?” would not have to wait long
for an answer. Russia, Finland, Norway, Sweden,
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Canada.——the names would be tripping over one
anoth.er in their frantic hurry to be heard. But if the
gﬁ;:f:e:fﬁ;lm;w to which country has the largest
be half so reads’ acm not sure that the answer would
too, for 1 kn);w lilnada, you think? 1 think so
3,000,000,000 that of the estimated area of
Cana;ia (;ncludz'lcres Of thc: world’s forest lands,
no less than nlenglBrltlSh Columbia) can account for
United States cf Y 800,000,000 acres, and that the
But this doe mes next with: 545,000,000 acres.
for of these v:stnz(l)rtccomtiey ey l.m.Wh to our minds,
no commercial im as of forest millions of acres are of
of the wrong ki dportancc at all.  They may consist
ible; and gvhcn of trecs, or they may be inaccess-
told, that Cana?l Wf are tOId’.aS we are too often
countries combi ad 1as more timber than all other
the statemont 4 ned, we must f]ot believe it, but reject
people are evesrwor(tlhlcss and impossible. Ridiculous
and we are too orfia y to make ridiculous statements,
without regard t en willing to accept what they say
once suggested tﬁ common sensc. A foolish writer
bird, and gener. t;'lt AflStotle‘ believed the bat to be a
believed  that ‘ZI'OHS of Stl." more foolish writers
Aristotle was £ ristotle believed a thing which
it is with the far too deep a thinker to believe. So
read or hear t}:)rfs(tjs of Canada; and when next you:
merchantable ? bana.da has the greatest amount of
mentally of ¢ imber in the world, you may say—
body’s feeli our;se’ 50 t}.lat you may not hurt any-

y's teelings—‘ Rubbish, nobody knows accurately
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how much merchantable timber there is in Canada.”
No statements, whether founded in fact or imagina-
tion, as to Canada’s resources can alter the indisput-
able fact that the lumber industry of Canada is a great
and prosperous one, likely soon to become more
prosperous still. We in Great Britain, who grow no
timber to speak of, and cut less, we who import
roughly as much as any other three nations put to-
gether, not because we use more of it, but because we
have no timber resources of our own, have no concep-
tion of the magnitude and importance of the Canadian
lumber trade. Doubtless you have read exciting
stories of the exploits of the lumberman; how he
climbs a two-hundred-foot tree with an axe in his bclt,
in order to cut off the top so that the living tree may
serve as a support for the acrial ropeway by which
the logs are hauled ; how he courts what looks like
imminent destruction by walking unconcernedly over
huge rolling logs floating in the river; and how he
balances himself on the flimsiest of makeshift plat-
forms while he wields the saw which brings about a
giant’s downfall ; how great is his dexterity with the
axe, and how small his fear of the perils of his calling ;
of all these things we have read, and I think that as
we read there arosein the breasts of most of usa strong
desire, well—if not actually to join in the fun, at
" least to be allowed to look on from a safe distance.
What do you say then to a short trip to a Canadian
forest, now, while we are on the subject? A goodidea !

Let us get up steam first in a mental steamer—puff !
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we have c .
up the s:.mLs::rdr::e Aﬁlf' nticin a flash and are steaming
this time in an imie River. More steam to be got ups
power and speed (wgl:;a-tl ve locomotive of unheard-of
know), and with sc et Ou'rselves, so we oughtto
bell we race over thream”']g whistle and jangling cow-
and down again, a chra,r,e and snort up the Rockies
such is the curbl::sn can only contrive to bring up,
or two of the Pacifs spirit of our engine, within a foot
we have to walk b;Ck()Cea“ !' This is a nuisance, for
forest. What f e considerable distance into the

orest 7 Well, any forest; we are in

British C
ol i
umbia, you know, and we do not need to .

go‘f;;'h to find forests there,
at a w > ; H
now gaze Tc:"d”f“l sight is that upon which we
reach. str.ctchinccs’ trees, trees as far as the cye can
single break gna“'a)f ln.cvury direction without a
mournful mu.rm ]L dlm. light of the vast forest, the
the birds' son “;' peculiar to conifers, the absence of
combing to Crg, the absence of every sound we know

eate i .
feeling. This (t;j iInusa VL“ry cerie and rather terrible
have come seemsm' moaning world into which we
mine or the rcmo:notre lonely than the deepest coal-

est snow
swallow u - How easily i
s u sily it could
plorers who )?a!ve \Ze remember the storics of ex-
. een lost | imi '

pioneers peri st in similar f

sh r forests, of

i ed beneath the awfi i '
pines. ul whisper of the
It is not i

un
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army of tall pine-trees. The dignity of their immense
height, the virility implied in their straight clean
stems,—there is something irresistible in the call of
the woods, that he who has never seen nor heard will
never see nor understand. Imagine, if you can,—it
is a thing not lightly to be accomplished—trees, not
one, not two or three, but thousands of trees, miles
of trees, each taller, taller far than any trees
you have ever seen in this country; taller than
the spire of your church, taller than the spire
of Canterbury Cathedral, of Notre Dame, of
exquisite Ely,—trees so tall that some of them
would overtop the three-hundred -foot spires of
Norwich and Lincoln. Think of this when next you
buy a piece of yellow pine, my budding carpenter,
and have a little pity in your chisel-hackings and
saw-scrapings, and remember that your little-valued
board came (probably) from some giant who lived for
mournful centuries in the dim solitudes of a vast
Canadian forest. ‘

But let us push into our forest. We come at length
to a clearing; a collection of wooden huts and a
railway, an aerial ropeway perhaps, and other signs
of inexorable civilisation among the trees. Nature
has been storing treasure in the woods for hundreds
of years, and now man has come to claim this
treasure. He has found the trees that he knows are
valuable, he has been joined by other men ; together
they build a railway to Nature’s treasure-house,
unless, indeed, as sometimes happens, Nature gives
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them a gol :
for timbir, dci::ml:]e({nm.the shape of a navigable river;
anybody unless it ‘tlmbcr at luast, is of no value to
ported to the mark :an be easily and cheaply trans-
these men at the Lr.s'of the world.  Now we can see
their way ; we hmf(;ll to which they have fought
the rasp of the svll\\v ]“" sharp click of the axe, lear
as they battle \\'ilil tl, ‘Nu%r the shouts of the pigmies
of all, se6 with e 1j..;?r?:1|1ts, :m.d yes ! bravest thing
aww carnage of the (\\}';(1:(';1::.! il all our senses dhe
Do yl(;it :lh.”llld we do if we wished to foll "
ink that we cll a tree?

. should ¢ hor )
hack our tree  down borrow ' axes, and
1

s
tools were not premat ‘ I*Ummg, of course, that our
maturely taken -
course w Y taken away from us?  Of

< e could bri . rus?e O
g him t
. . o the gr i
manner, but being e ground in - that
that our axe was

Un.\'k. 4 i '15 S S C
’ |I.l(v(l moats use we s h()lll(l ﬁ” l
. A4 par ularly v dy
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method, but there are variations in different parts of

the world,

The most graphic description which 1 have ever

. read of the actual fall of a great tree was given by a

writer in 7he Zimes for May 24, 1911. It made my
blood tingle to read it, and, indeed, none of those who

picture the scene can remain unmoved by the thunder

of the monster’s fall :—

¢ Rhythmically and unconcernedly, the bodies of
the two men standing on those narrow boards! swing
cth of the saw are but a few inches from

Then from one the ringing cry goes
out (like the ¢ fore 1" at golf), which warns all within
hearing to stand clear—¢¢ timber-er-er ! A moment
later the tree begins to creak, and you see the thin
slit made by the saw gaping. Slowly it yawns
the remaining fibres tear with a crackling
r close overhead. You

ave slipped from their
ithin

on until the te
the under-cut.

wider ;
like the sharp sound of thunde
are aware that the two men h

boards to the ground ; but your eyes—all eyes w
are up aloft, where the gigantic

y wheeling against the sky.

range of vision

plumed head is slow!
of a British Columbian forest in which the
ound, because the extra

adds enormously to the
w stand

1 This description is written
trees are felled about eight feet up from the gr

girth of the spreading butt or base of the tree
difficultics of transporti The men who work the sa

on boards fixed in holes made in the tree a few feet from the ground.
+ ¢ As the keen-toothed saw cats its way into the wood they necessarily have
to shift their positions, when, without interrupting the rhythmical move-
ment of the saw, by a little skip and Lick of the feet, they shift the plank
on which they stand, not disengaging the onc end from its niche in the
trec-trunk, only causing the outer end to move an inch or two at a time
through the arc of 2 cirele in the air” ¢ so the writer quoted above.

ng the timber.
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So slowly it goes at first! Then, quickeningy
with a roar, deafening and indescribable, it scems to
fling itself outward ard away from the place where
it had stood for centuries, and, stripping, breaking)y
crashing through the smaller trees, plunges, almost
like a diver, to the ground, striking it so that the
earth shakes for a quarter of a mile around, recbound-
ing visibly, the whole huge bulk of it, into the air,
amid a cloud of dust and debris and of the falling
limbs of other trees through which it has ripped its
way, only to sink back again and lic, measuring its
length a hundred yards or so along the carth.’

It takes two expert sawyers half an hour or more to
fell a tree about four feet in diameter, if the tree belongs
to the soft woods, such as pincand fir; if a hard-wood
tree like oak has to be felled it takes of course much
longer. In order to reduce the time taken in trees
felling steam-driven saws are often uscd.  Messrs.
A. Ransome & Co., Ltd., of Newark-on-Trent,
have been kind cnough to Tend me the photogfﬂph
which appears at page 66. It shows the Ransome
Patent. steam tree - feller actually at work, a very
ingenious machine, which is light and portable-"it
can he carried about by four men—and is almost
incredibly rapid in its action, for it can cut down an
oak-tree three feet in diameter in less than five
minutes. Attended by its gang of four men, one
machine will with easc fell eight trees, averaging
two feet six inches in diameter, in an hour, including
the time occupied in moving and fixing it. Itcan fell
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trees in any position, will cut them off quite close
to the ground, and can do (so its makers proudly
affirm) more work than thirty woodmen ! Altogether
I think that the Ransome patent steam tree-feller ought
to have a prominent place in the list of ingenious
appliances which, while working for us out of sight,
contribute largely to our comfort and help to protect
our pockets.

This little machine, which can accomplish so much
in so short a space of time, is quite an insignificant
affair as machines go, and its capabilities for hard
work are out of all proportion to its size; for a
Ransome steam saw which can deal with trees four
feet in diameter weighs only five hundredweight.
The manner in which it works is interesting. It
consists of a steam cylinder of small diameter, having
a long stroke, attached to a light wrought-iron frame.
In order that the saw may have free travel as it cuts
its way through the tree the cylinder is pivoted to the
frame, which is, of course, firmly fixed to the ground
and incapable of movement. The saw—which may
be nine or ten feet long—is fixed directly to the end
of the piston-rod. The saw thus moves rapidly
packwards and forwards as steam is admitted first
to one side of the piston and then to the other.
Of course 2 special type of saw is used, with teeth so
shaped that they cut only on the inward stroke. A
portable boiler is prought into the forest, and one
boiler may feed several saws working on different
~¢rees at the same time, the steam being supplied
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through flexible
uscd,iapgl’;i\: b(l,(f }‘)lp 5 Large saws are sometimes
in diameter, utting down trees up to seven feet
Having
to do is t{:’) (irz-ugil:t low our tree, the next thing
A tree which i*iyf()uout ”{ the forest to the sawmill
butt-cnd, and i)('tw ‘r‘ or five feet in diameter at the
long, is not a thi; :‘»n o an'd three hundred  fect
arm, and must tlu‘-;‘-{t() be carried about under one's
which can be mov -r]( ore be cut up into smaller logs,
we cut off the to )“ n:“n‘ or less casily.  First of all
called in some piirt(:;”‘r (l?l()ssom,' as it is picturesquely
and saw up the ll‘ll;)](" f anada), ‘-“ll'ip off the branches,
to thirty fect lony < ‘; the tree into logs from twenty
anything from ﬁl":(:m Such logs as these will weigh
variety of wood, the ! to forty tons, according to the
it, and, of cou"-;c ti,?ln(-)llllt of moisture contained in
that most of us \;(-rL girth of the log; and I think
for moving for imlf..e we confronted with the necessity
cumbersome thingr ‘:‘m”(: or more such a weighty and
the problem rathfr. ,ls (),'?0. of these logs, should find
man and the L‘ngin‘c f’”""”’&' one. But the lumber-
for its timber if jt ‘vt.-r)—llu-, world would cry in vain
moving heavy thin r:fr't, not for this partnership—like
the business than tli; ’b(‘)l::zin:nakcfl}m more bones about
say, mechanijc ' 'man of his bag. Needless to
trees grow is o:;’a :'Lcd, t]_“" Kro'und on which the
probably cut into mu;‘lop-lc' o which case hey are
and rolled down the illill:;i]:l)zwr ﬂ';d lighter lengths,
t or shot down a chute.
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In. most cases, however, a track or ¢skid-way ’ of logs,

laid closely or firmly side by side, is constructed from

the railway or waterway to the particular part of the

forest in which the lumbering is carried on. Along
this track the logs arc dragged by giant chains, or
ropes wound round a drum, worked by a portable
The chains, of course, have a limited length
—three or four hundred yards, perhaps—and if the
distance over which the logs have to be ‘skidded’ is
two or more winding engines have
to be used. If the communication with the sawmill
is by water, the logs are simply shot down a chute into
the river when they reach the end of their painfully
bumpy journey along the skid-way. Man’s indebted-
ness to Nature is always before our €yes, so that
we may never forget it; and it is worth while to
remember that many of the natural products most
indispensablc to our daily lives are found just where
we should like to find them. You know that iron ore
is useless unless we have the coal wherewith to smelt

it, and that these commodities are frequently found
he earth ; but it may not have

the fact that those parts of
are richest in forest lands are also
ith rivers. The rivers may
e in which we commonly
ble for floating

engine.

longer than this,

next to oné another in t

occurred to you to notice

the world which
rally well supplied W
ble in the sens
use the word, but they are quite servicea

timber from the forest to the factory.
The Canadian jumberman, and the tumberman of

other countries for that matter, is as much at home

gene
_not be naviga
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with his logs whether they are on land or in the water.
The competition called ‘ rolling the log* which some-
times has a place in the programmes of regattas and
water sports in England would be child's play to the
lumberman, who walks about on floating logs with
greater case and complacency than you or I can walk
about on one, even when it rests on dry ground. It is
Prue that he has great spikes in his boots, but a float-
ing log is an awkward customer to deal with as it rolls
and t?ol)s about, and it requires great skill and long
P"aCth(? to be able to keep one's balance, and at the
same time to wicld the long spiked pole with which
the lbuml)erm;ln steers now here now there, pulling this
ope in or pushing that away, and by degrees getting
h'.S logs together so that they can be made into a
gigantic raft ready for floating or towing down the
rlver to the mill. The “skid-way ' of which I spoke
Just POW has one grave disadvantagre, inasmuch as it
‘rcqulres for its construction an cnormous quantity of
sound .timber which could otherwise be sold, and
much tl_me and money have to he spent in clearing
and lz%ymg this track before the proper lumbering
operations can be started. [ think that [ have read
that the only roads worthy of the name to be found in
some parts of eastern Russia and in Siberia are those
made (?f tree-trunks cut from the never-ending forests,
.:md laid .side by side to form a track, over which a
Journey in a rude, springless ¢ boat on wheels’ in-
volves a torture never forgotten by the unhappy
traveller who makes it. Such wooden roadways
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were laid down many years ago when timber was nat
so valuable, and nowadays the man who has a tree-
trunk prefers to sell it if he can, and with the proceeds
to make a road of metal, over which he can take other
tree-trunks to market. A wooden roadway is a very
desirable thing, and a very costly thing, but most of
us prefer the trunks to be cut up first into paving
blocks. The lumberman wants the cheapest and most
efficient roadway to his trees, and he often makes it of
metal, by which, of course, 1 do not mean the road-
maker's ¢metal’ of stones, but the metal of steel. A
raitway, then? To be sure, a railway, but not the sort
of railway you mean, for it is hung up in the air in-
stead of being laid upon the ground.

When lumbering operations are being carried on
on a large scale some form of aerial railway, or, more
correctly, of aerial ropeway, is generally laid down
(hung up, rather should one say) in preference to the
old - fashioned skid - way. Indeed, when mountain
forests arc being felled an aerial ropeway, by which
the lumber can be carried to the river or railway in
the valley below, is almost indispensable, .Sometimes
these are very substantial and costl.y erections. One
built recently in German East Africa cost £75,000.
Its building took three years to accomplish, and

some very interesting engineering problems
h we cannot enter here. It was built in order
he forests nearly 7000 feet up
e brought down to the rail-

,involved
into whic
that cedar wood from t

he mountains might b

int
coast.

way for transit to the
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Doubtless, most of my readers know what an aerial -
ropeway, or telpher, as it is sometimes called (look up

‘telpher’ in your dictionary ; its derivation will interest
you), looks like, and how it works, but for the benefit
of those who have never taken the trouble to enquire
I may explain that a strong steel rope, made up of
many strands, is stretched between stecl towers to
support it. This ropeway is the equivalent of the rails
of an ordinary ‘terrestrial ' railway, for on it run little
trucks on grooved wheels. The cars in which the
timber, or coals, or even, in some cases, human
beings, travel are suspended from these trucks, of
‘carriages’ as they are called. You can understand
that if the cars rode unattended and unchecked on the
ropeway they would soon be hurled to destruction, for
the gradients on these aerial lines arc sometimes
terrific. Each car is therefore hooked on to a traction
rope which runs immediately below the main ropé
from which the cars are suspended. This rope is
endless, and passes round revolving drums at each
end of the line. It is always moving, sometimes as
fast as 500 feet a minute, and the cars are attached
to it as they are loaded. Generally, the only force
required to work these railways is the force of gravity-
In other words, the weight of the loaded cars coming
down hill is more than sufficient to drive the ropeé
with sufficient power to carry the empty cars up to the
top again. Sometimes, as when the ropeway has to
cross a ravine, the span of the suspension wire
between two supports is very great—it may be over
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2600' feet or more—and a ride in one of the slight-
looking cars in which the logs are carried over a
mOflr'\tain line, on which there are big spans, is a very
exciting experience. Describing a journey on the
aerial railway in East Africa which 1 mentioned just
now, a writer in 7he Worlds Work recently gave a
graphic account of his sensations. He says: ‘One
involuntarily clung more tightly than ever to the
slender-looking car as we swung off the lower moun-
in and were being slung out over a deep valley.
~The weight on the rope gave one the impression of
falling as the car whizzed down the sag. The
engineer was very comforting. If anything broke in
the middle we should have a good dive of about 550
feet through the air before we landed in the jungle.
... It was like being whirled up in a lift, and the
sensation of swinging gently to and fro was certainly
liable to make the hair rise.’ The aerial railway of
which this is written has on one section the terrific

f 2950 feet, and on another the steepest length
world ; the line makes an

and the car rises 85 feet

span O
of aerial cableway in the
upward jump of 1750 feet,
every time it travels forward 100 feet. R

There is another form of aerial cableway which is
a toy compared with that just described, althougl.l 1
¢ sure that one ought to call ‘toy’ a thing
arry about, as though they were
haps thirty or forty feet long,
Vet this is what is done
a form of aerial

7

am no
that can pick up and ¢
straws, giant logs per
and of many tons weight.
by the Lidgerwood Cableway Yarder,

(c 497
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;::;::y{::“g::(:i V((;ry popular in /\‘mericn for shifting
stantial than an d‘-St,nm:"s' . It is much less sub-
moved about fr ordinary aerial railway, and can be
generally used (:)(:nl p.lfmc to place. This machine is
available for haulin ¢l ground, and as gravity is not
instead. The Ch'lt,fk‘ the cacs, steam engrines are used
way Yarder lics, howeues. 1 of the Lidgerwood Cable-
sion rope on w};i’d";}“cv‘er, in the fact that the suspen-
fixed to the trccs’(,f );} e tl:()”i(ts travel is actually
being felled an;} ()[ ,t]c- forest in which the timbed is
and elabora’te - l\(,rc is thus no necessity for costly
log is not carricd i”S f'or Sll[?[?()rtfng the rope. The
along by tongs whri‘;l ‘};‘,r’ but is picked up and hauled
lowers or raisés th("(;)f ang from a steel rope, which
The writer in 7 e

while ag‘;r;;c;s of {;rlw Times whom T quoted a little
in the woods : ‘()“5 flying machine,” as it is called
into the WOOdS. umfxlt funs the little carriage nimbly
lost among the’ treel » Some 700 feet away, it is almost
have been swingi S stops, and the tongs, which
lower themselvqu‘tng below it as it ran, are seen to
—only two— :u.-e ‘zv”?‘{ ground. Out there two men
tong-hookers. Thc:,n-mg; and they are known as
before one of the two ls‘only a delay of a few seconds
is in sight from the . Pﬁ.f'ched'on a stump, where he
away, and again the tngmc’. gives the signal to haul
with them into the tongs rise, but this time they lift
moment more and t:" thc-end of a mighty log. A
one end aloft. th e log is f:arc(:ring towards you,

y the other bumpmg and trailing on the
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ground, advancing with great kangaroo leaps, snap-
ping waist-high a 1o-inch tree that stood in its way,
ploughing through the brush, grinding to pulp a

windfall log that lay across its path, plunging into a
mud and water in foun-

The awful devastation
otherwise it is

pool of water and throwing
tains 20 feet into the air
that it makes tells the weight of it;
hard to comprehend that this thing, which is thus
ignominiously, yct terrifyingly, being yanked (there
1s no other word) towards you, is a log which weighs,
it may be, half-a-dozen tons or more. And it is all
done in a few seconds !’

We have been told often enough how perilous is
the lumberman’s calling ; and after reading The Times
correspondent’s account of the carriage of these smash-
ing, tearing logs, which sometimes break away from
the cruel embrace of the tongs and hurl destruction
right and left, we may well believe that accidents fre-
quently happen. There is continual danger in the
work in the woods, danger from falling branches and
falling axes; danger (one cannot help thinking) to
the men who—armed only with climbing irons and a
piece of rope—swarm up the trees which are used for
supporting the cableway and cut off the tops at a
height of more than a hundred feet from the ground.
¢ Altogether it is a truly ¢ dreadful trade,” compared
to which the work of the ordinary steeple-jack {ooks
luxurious and commonplace '—again 1 quote from Z%e

Times. But the greatest danger of all is the danger

from fire.
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There is alwa
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These great fort:t 20"0" such a fire inspircsreSt -
enOrOnS arens of oo res, such as sometimes de.vastate
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heroically brought his train to a place of safety
deserves to be repeated here. Barry volunteered to
drive a passenger train that had unknowingly come
into the fire zone back along the line on which it had
come. Ahead the fire raged with vicious fury ; behind
and on both sides of the line the forest had been
caught by the contagion of the all-devouring flames.
Every moment was of vital importance if Barry's
train was to retreat along the line— every moment
reduced his chances of getting it to 3 place of safety—
and Barry deliberately waited in order that he might
take with him as many as possible of the fugitives
who were seeking a means of escape from the burning
towns behind him. He waited and he waited until he
was satisfied that no more people could reach the train.
At last he saw that the stream of men, women, and
children who still raced frantically towards the line
were doomed to death. Before they could reach it the
fire circled round them and they were lost in the

flames.
¢ Meanwhile the heat was growing SO intense that

¢ the cars might be set on
the bridge over Grindston
n comparative safety, he
le up. Then he saw that
fire and also that two

He glanced back at
it was a huge

fears were entertained tha

fire. So he pulled across
River. Once there, and i
stopped and took more peop
the ties under the rails were on
pridges in front were burning.

the town whence they had just escaped;
mass of flames! A hurricane was blowing, and at

that moment he nearly relinquished all hope of saving
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the train.
he saw m::e :r:illftfd again, but after going a mile
towarde the Tine Avorfwn on horseback galloping
the train was Su-rr gain he stopped. By this time
the dense smoke \(v)tmd{‘d. by flames. The heat and
arrivals had entcrfc:l(’rle blinding. Direcdy these 189
started once more ;r:; iﬂiﬂ‘ildy overcrowded train, he
precious human fnr-.i;:ht b:tli:cd na:l full speod avith 12
ran as “ fast as . »en the walls of fire.
knowing thatt tl:;c“:‘n(yl(v]5 could turn ™ for cight m“?:
the fast-consuming by- 11“’[)05 of escape lay in Crossing’
in heading the flam ridges before they gave way and
* During this ‘tim(:' f
of mind d. S » of terrible anxiety his
resolute, a::i Ziutmd(}m him for a moi]cni. prlexsr(::rie
work of his e; rin e kept to his post, - The WOOd:
At Sanstone hc{”w © took fire and also- his clorhes
fll‘l;: fire, which }1;:15 t{:)l:zﬁdgto (lhlaw D Ou;
en he starte & ood hold of the engi
save five t}?;::((:ret((i) race the flames once m(f:‘v'g::‘e(;
Kettle River Bride lWl'.s- Ile soon reached the
vigorously. Its 150» which was on fire and burnin
that the only cha‘:’gth was 700 feet.  Barry realiseg
cross it. He kne“crctlo.f ecape lay in attempting to
would be saved. If n]oltt ltfhthc }hridgc held out &l
precipitated i not, the w wle trai
no tirr)ne t::r";]::it:\e.n\,cr, 140 feet bvlo“"l.m 'I“vhocur]edwbe
faced. He put O:tlf(m; the terrible risk had to ;:
ull speed and reached the other

s y
et . F. V i bl ld C

In Search of Timber 87
d from the burning

¢ But he had not yet emerge
So great was the force of the hurricane

that the burning trees were
« heading the

at Patridge

forest.
that was blowing
uprooted. At last
flames” and drew up for

he succeeded in
a few minutes

Station.’!

Thus ended oné of the most thrilling railway
n to history- What must have been
¢ the wretched passengers parched,
e -blackened, only those of us
y escaped from the

never recovered
perience ; others,
Barry, Were plinded by the
and to this day the story of
the dash across the burning

bridge, is told with hushed voice. The dwellers in
the forest states of America have the danger of fire
ever before them but they may not always have 2
Barry to help them when the dreaded hour of peril

comes.

journeys know
the feelings ©
scorched, and smok
can imagine who have barel

clutches of fire.

from the shock ©
including the driver,
stinging wood-smoke
the race with the flames,

1 From 2 contemporary American account.
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artificial silk made of wood ; the ¢wool ' with which a

ded the shoulders of your jacket,
in the vain cffort to give you the figure of the Apollo
Belvedere, is probably wood-fibre ; the chances are
about even that your buttons are made of wood-pulp;
and 1 would not venture a random assurance that
({eather * of your shoes.

wdes in so many disguises
without recognising
ost important is

pitying tailor has pad

there is no wood in the

Wood, indeed, masquer:
that we arc constantly touching
it.  Of these disguises by far the m
paper. Not all paper, of course, 1S made of wood.
The best p:lpcr—-—writing-papcr, {or instance, and draw=
ing-paper-—-is made from rags; and second-best paper
.s made from esparto-grass, of from a mixture of
I may safely say, however,
and most of the
r made from

esparto-grass and rags.
that all the halfpenny newspapers,
penny newspapers, are printed on pape
wood. Indecd, but for the discovery that pape
made from wood the production of a daily newspaper
for a halfpenny would be a commercial impossibility.
With wood, as with cotton and esparto-grass, the
characteristic feature that concerns the paper-maker
is the fibrous structure of the substance. The timbers
which prcscnt'this structure in the most suitable form
are the pines, sSpruces, and poplars. The first step in
into paper 1s 10 reduce them into

, converting them 1
what is called ¢ wood-pulp,’ and this is generally

made in the countrics where the trees are grown.
Wood-pulp forms very important article in the
of some countries, especially Canada, Nor-

rcan be

commerce
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suitable for the particular kind of paper into which
they are to be made. During this operation various
materials are added to the pulp, to make the paper
suitable for the purpose for which it is intended.
China clay thus added makes the paper softer and
enables it to take a more even surface. Some
colouring matter, too, must be introduced to remove
the unpleasing yellowish tinge with which the pulp
emerged from the bleaching process. '
From the beater the pulp passes into a shaking
vessel, which keeps it moving until the time comes
for its admission to the papcr-machine. Its whole
career, as you will have scen, is an agitated one. It
is constantly being crushed or beaten or shaken, and

knows no peace from the time it is torn from the tree

until it settles down into paper. The machine which

makes paper from pulp of wood is in most of its
essentials similar to the machines which make paper
from the pulp of other vegetable substances. Its
most obvious differences are in its greater width and
in the greater speed at which it is run, and these
differences are due rather to the purposes for which
the paper is intended than to any peculiarities of
wood-pulp. Like other paper-machines, it consists of
a great number of rollers, round which the pulp passes
in a maze of circles until it finally emerges from what -
is called the ‘dry end’ as finished paper. Let us try
to follow it in its bewildering travels, First it is
put.nped from the shaking tank into a strainer, from
which it is allowed to ooze out upon a cloth or india-
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way, and Sweden, as
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them to the boiler, where they are mixed with chemi-
cals and subjected for several hours to a steam=
pressure of more than a hundred pounds 10 the square
inch, the object being o shred-out the fibre from the
other constituents of the wood.  The liquor is then
run off and the fibrous sediment conveyed to the
¢ potcher’ as it is called. This
like a large sausage-machine, and carries
h make mincemeat of the woody
) the machine

washing-maching, or
is something
revolving knives whic
fibres. A stream of water runs througl
to wash away the chemicals which had been added in
the boiling process. As soon as this has been done
the flow of water is stopped, and the man in charge
adds to the contents a bleaching solution which turns
the fibrous mass a creamy-white colour. Four or siX
hours are allowed for the bleaching solution to act
completely. The water is then turned on again and
once more thoroughly washed. Itis then
from which it is pumped up on 10 the
row, winding trough fitted
with little wooden obstructions or Weirs so disposed as
to catch any sand or other impurities, which if not
removed would make unsightly specks or blemishes
in the paper.
The operations of washing, bleaching, and strain-
_ing, already described, are sometimes left to the paper-
maker, but the process of papcr-making does not
really begin until the pulp reaches the beater. This
is a machine very similar to the potcher, and its
object is tO reduce the fibres to the length most

the mass is
run into tanks,
¢ sand-table'—a long, nar
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suitable for the particular kind of paper into which
they are to be made. During this operation various
materials are added to the pulp, to make the paper
suitable for the purpose for which it is intended.
China clay thus added makes the paper softer and

enables it to take a more even surface. Some

colouring matter, too, must be introduced to remove
the unpleasing yellowish tinge with which the pulp
emerged from the bleaching process. '

From the beater the pulp passes into a shaking
vessel, which keeps it moving until the time comes
for its admission to the paper-machine. Its whole
career, as you will have seen, is an agitated one. It
is constantly being crushed or beaten or shaken, and
knows no peace from the time it is torn from the tree
until it settles down into paper. The machine which
makes paper from pulp of wood is in most of its
essentials similar to the machines which make paper
from the pulp of other vegetable substances. Its
most obvious differences are in its greater width and
in the greater speed at which it is run, and these
differences are due rather to the purposes for which
the paper is intended than to any peculiarities of
wood-pulp. Like other paper-machines, it consists of
a great number of rollers, round which the pulp passes
in a maze of circles until it finally emerges from what
is called the ‘dry end’ as finished paper. Let us try
to follow it in its bewildering travels. First it is
pumped from the shaking tank into a strainer, from
which it is allowed to ooze out upon a cloth or india-
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rubber apron. Flowing over the apron, in a stream
the full width of the paper-machine, it soon reaches
an endless sheet of fine wire gauze, which travels
forward for some distance and at the same time rocks
from side to side so as to distribute the pulp-stream
evenly over its surface. The water in the pulp drains
through the wire gauze, leaving the fibres spread out
in a thin film, which is still saturated with moisture.
The film has not travelled far, however, before it is
carried over the open top of a vacuum or suction-
box, which extracts a good deal of the remaining
moisture. A little further and the film meets the first
roller which it has to pass under. This is the ‘dandy
roll '—a skeleton roller covered with wire gauze which,
by making the places where it presses thinner and
consequently more transparent than their surround-
ings, imprints what is called the water-mark. Now
we come to another suction-box, and then the pulp-
film leaves the wire gauze and is taken into custody
by a band of felt. There is stern discipline in store for
it, for it has to pass between the couch-rolls. One of
these is made of brass and the other of mahogany, and
the upper one is pressed against the lower by means
of weights and levers. Two iron press rolls come
next, and by the time it has passed them the paper
has become as dry as squeezing can make it. The
‘remaining moisture must be driven off by heat. To
this end the paper is carried over and under six or
seven hollow metal cylinders heated by the exhaust
steam of the engine which drives the machine ; then
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comes another
pressure roll foll
more steam-heated cylinders owed by three or four
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the addition of nitric acid, nitro-ccllulose, formerly
known as gun-cotton, and now the basis of cordite
and other military explosives. Nitro-cellulose dis-
solved in ether forms collodion, a liquid which has
the property of drying rapidly when exposed to the
air and leaving behind it a tough, elastic film.
Before gelatine dry-plates were invented every photo-
grapher had to coat his own plates with collodion,
and a very nasty task it was. Collodion is still
used in some photographic processts ; it is also
used in surgery as a temporary protection for small
wounds ; but one of its most interesting applications
is the manufacture of ¢ wood-silk.” In this process
wood-pulp, having been converted into collodion, is
forced under great pressurc through glass tubes of
very minute bore. The threads as they issue from
the tubes dry almost immediately. Ten or twelve
of them are twisted into a single thread, which is
wound into a skein and then ¢de-nitrated '—that is
to say, the material is treated with chemicals in such
a way that it is reconverted from nitro-cellulose into
cellulose. This is necessary because nitro-cellulose
is so highly inflammable that ribbons and dresses
made of it would be very dangerous things to wear.
Having thus been rendered harmless the artificial
silk is ready for weaving into fabric, and a very
. beautiful fabric it makes, though it cannot compare
for strength and lustre with the product of the lowly

silkworm.

Cellulose is also the basis of the substance known
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as celluloid or artificial ivory, from which so many
useful and ornamental articles are made.  The cellu-
lose is first converted into nitro-ceflulose and then
dissolved in melted camphor. The result is a sub-
stance which can be moulded w

hile hot into any
desired shape.

If suitable colouring matter is added

it can be made to fepresent coral, amber, ivory, or

malachite. Its most serious disadvantage is its

inflammability, and it should never be used for

making buttons or other articles intende

d for personal
wear,

Shavings and sawdust may seem untidy and un-
profitable products, fit only for the fire
There are, however, many useful purposes to which
they are applied. If you have read Charles Dickens's
Mugby Junction you will remember ¢the Boy at what
is called the Refreshment Room at Mughy Junction,
and what's proudest boast is that it never refreshed
a mortal being.” The Boy declared that the ‘sang-
wiches,’ as he called them, were made of sawdust.
I am inclined to doubt the Boy's veracity on this
point, and in any case the Adulteration Laws would
prevent the deliberate use of sawdust in any food
intended for human consumption at the present
day, though it is sometimes mixed with molasses
and fed to cattle. There are more le
ings for its employment,
for fuel, and large quantitj
makers of pins
useful articles,

or the dustbin.

gitimate open-
It is pressed into bricks
es of it are used by the
and steel pens for cleaning those
Moreover, as a form of cellulose, it
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is employed together with shavings in the manu;
facture of oxalic and acetic acids and other usefu

chemicals.

Wood is not the only, nor in every casc Fhe most
valuable, product of the tree. What, for 1n5tan}c¢?;
would the tanners do without. bark? There are o(tllsco
tanning materials, but there is none so chfzap an =0
eﬂicienf. Without it our boots would costfu; n;{ r
and would sooner wear out. The value o ar .
the tanner consists, as I daresay you lfno'w, mf e
fact that it contains tannin or tanr-nc acid u?da orrrc1i
which readily combines with the’ tissue of hides an
converts them into leather. The bark . r.nost ;{n
demand for this purpose is that of the Br}tlsh :ah
It gives to leather a firmness ar.\d.soln.jxty}\\ 1fcr
no other bark can produce, and 'lt is said t1‘at }(:
this reason English sole-lcath.er is the best l;n'tt‘ ](13
world. Unfortunately there 1s nqt enough1 rltxs
oak-bark to supply all the tanneries, so othler ar:;
ning agents have to be used. Among't e;e ?Ch
the barks of other species of oaks, .()f acac;as,' C(; h
firs, and willows, as well as a.var!et)f of leaves i
acorns. Whatever the matex:lal it is first groused
into pieces of a uniform size and' thf:}n. hpaist .
through a series of pits or t.anks., in w 1ic L
 mixed with water. The principle is S}mllar_ t{o ha
of making tea or coffee. The product is an in u;nof ,r
in which the hides to be tanned arc immersed fo
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it took the tanner more than a year to make the
sheet of leather from which the soles of your boots
were cut.

Some trees are cultivated solely for their bark. Of
these the most important, from the commercial point
of view, is the cork tree. It is an evergreen species of
oak known to botanists as Quercus Suber, which
grows in Spain and Portugal and on the northern
coasts of Africa, Cork trees are not stripped of their
bark until they are sixteen or scventeen years old,
after which age the operation is repeated at intervals
of eight or ten years.

it; on the contrary, they are said to thrive under it,
and to live to 150 years or more. When stripping
time comes the operator cuts a ring right round the

trunk of the tree ncar the ground, and another just

below the lowest branches. Then he makes three or

four perpendicular slices from the upper ring to the
lower one, and with the wooden handle of his knife
levers off the bark between the cuts.  The cork taken
from a sixteen-year-old tree is coarse and rugged
stuff, known as ‘virgin’ cork, and is of little use
except for tanning or for the decoration of rustic
summer-houses and window-boxes. The coat taken
eight or nine years later is of somewhat better quality.
It is good enough to make floats for fishermen's nets,
or life-belts, or insulating material for boilers and

refrigerators, but is not sufficiently smooth and elastic

to be used for bottle-stoppers. At each subsequent

stripping, however, the quality improves. To pre-

The trees do not secem to mind -~
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pare the slabs of cork for market they are scraped,
heated over a fire, so as slightly to char the surface
and ‘close the pores,’ and finally pressed out as flat
as possible. The importance of the industry may be
judged from the fact that the world uses about
135,000 tons of cork every year, at an average price
of from £10 to £15 a ton. Of this quantity about
half comes from Portugal. Most of it is cut up into
corks for bottles, but it also plays another important
part in domestic economy as one of the chief com-
ponents of the clean and durable floor-covering called
linoleum.

Originally the word linoleum was the name of a
preparation of oxidised linseed oil, but it is now
generally applied to the floor covering made by the
mixture of that preparation with cork. The cork is
ground by mill-stones into a fine flour, and in this
condition it is thoroughly mixed in a sort of pug-mill
with the proper proportion of oxidised oil. On
emerging from the pug-mill the mixture is sliced by a
revolving knife into shavings, which are spread out
and pressed by steam-heated rollers into thin sheets.
From the last of these rollers the crumbling mixture
is scraped off by a cylinder bristling with steel points,
and falls in powder into a trough, the width of the
floor-covering to be made. The trough delivers the
spowder on to the web of jute canvas which is to form
the backing of the linoleum, and on to which it is
squeezed by powerful rollers.

There is a valuable class of products which, though
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they come from tree-trunks, are neither bark nor
wood. I mean the gums and resins. Their varieties
and the purposes for which they are used are innumer-
?.ble. Some of them command a very prominent place
in th-e economy of the modern world. I need only
mention rubber and turpentine. About thirty-five
years ago 5000 tons of caoutchouc, or raw rubber
sufficed for the annual requirements of the world. Sinc(;
the.n the development of the electrical industry, in
thhlch large quantities of rubber are used, the im,/cn-
tion of the pneumatic tire and the coming (;f the motor
car have increased the demand twenty-fold.  To meet
it thfa rubber tree is being planted in every part of the
tropxc_al. world suitable for its culture, and chemists
Zre, vieing with one another in their efforts to pro-
Iu(}:le (;z(xioutchoqc c?leaply by synthesis. Synthesis,

should explain, is the putting together of the
substances .of which a natural product is known to be
corflpc.)sed In such a way as to construct that product
artx.ﬁmally. There are many vegetable products
wh.lch the chemist can reconstruct in this way out of
animal o.r mineral substances, and there are many
more which he cannot. He can make indigo, for
example, more cheaply than it can be grown ; hé can
make acetic acid in a manner sufficiently eco,nomical
to compete with the process of direct distillation from
wood ; he can even make sugar and alcohol, though
only at  cost enormously greater than that’of their
production from vegetable substances. He knows that
rubber consists of carbon and hydrogen, and he has
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even succeeded in combining those elements in such
a way as to make caoutchouc. It remains to be seen,
however, whether the caoutchouc of the chemist will
produce rubber as good as that which can be made
from the caoutchouc of Nature’s laboratory, and, if
so, whether it can be manufactured as economically.
Until these results have been obtained, the cultiva-
tion of the rubber tree will remain one of the great
forest industries of the world.

I have spoken of the rubber-tree, but from the
strictly botanical point of view there are several kinds
of rubber-tree belonging to different natural orders.
The one characteristic which they have in common is
that of yiclding a milky juice which, when rubbed
petween the fingers, coagulates into an clastic fibre.
"This milk is the ‘latex’ from which rubber is made.
The methods of collecting it differ widely in different
parts of the world. The valuable Para rubber of
South America is collected by making a perpendicular
incision in the trunk of the tree with slanting in-
cisions on cach side of it, the series of cuts somewhat
resembling the feathered end of an arrow. Smali
cups are stuck with clay to the trunk of the tree to
receive the latex which oozes from the incisions at the
rate of about two ounces aday. In Nicaragua a spiral
incision is made al
(.kzpﬁbﬁifa{}s trough or spout
is driven intg/fhetree to cc ex and guide it

-the trunk from top to

L ACC, ¢ )
the bark off{the/tre¢ and aToWiTg \t
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};}tle upon the trunk until it can be pulled off in shreds.
matlr{f;tare .;s many ways of' prcparing the latex for
as there are of collecting it. In making Para

rubber, the native workman heats some palm nuts in
an earthenwarc pot over a fire ‘
{gwe off a thick white smoke. He then takes a sort of
1adcie 1or paddle, of which the ‘l)usinc;‘s’ cnci i; ;)f cl:y
f}?e ;::,e)}(mn(ili (;f ;:rlood, and dips‘ it into a pailful of
e e 1(:. s. the paddle in the smoke of the
e d.r, andn% l‘t blorvly ‘rm‘md and round until the
e 13 CO);,lin ‘ t;\cn ‘dl[)S it into the pail again for
o thgi,.d / s soon as the sccond layer is dry
pe s 2 U rd, and soron until the paddle is as
nes (ifas ‘1;: can handl?. Fhe lump of rubber is then
reac fo‘:lr:l;i ‘\tvct Ikn'lfc, and, when further dried, is
rady L - ltis known as Para biscuit, and is
est rubber the world produces
rubber ‘boom” of 1910 it fetched .
shillings and fourpence ‘

until they begin to

During the
as much as twcelve
a pound in London.

hlu(,ll remains l() C ([ ne (“ re ¢ raw ]lll)l)(’l as
b OLb,()(,th a .

it reaches the market ;
the market is fit to bhe made into motor

tires is-ba
or tennis-balls. The first step in its eduction

is the remov: i iti
oval of impurities—such as bits of bark,

earth, a : i
» and clay, which may have entered accidentally,

and subs . i
other substances which may have been intro-

duced ely, ¢i
e purposely, cither to facilitate the coagulation of
e latex or to defraud the

: T purchaser. To remove
such impurities the crude

warer : caoutchouc is softened in hot
€0 cut up into slices with a sharp knife.
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These slices are passed and repassed between grooved
rollers, over which a stream of water flows. The
rollers crush the impurities and the water washes them
away, while the purified rubber is squeezed into a
shect. This is hung in a warm room for some days
to dry, and is then passed through a kncading or
masticating machine.  After this itis passed between
a pair of heated rollers, moving in opposite directions
at different speeds, the object being to incorporate
thoroughly with the rubber about a tenth of its weight
of sulphur, as well as any colouring smatter that may
be desired.  The addition of sulphur is the firststep in
the important process known as vuleanising.  Most
articles of rubber would be of livde use it they were
not vuleanised, for they would get sticky in warm
weather and brittle in cold, and would soon perish,
Vulcanising has the effect of hardening rubber and
making it more durable, but since rubber, once
vuleanised, cannot be softened sufficiently for mould-
ing into any desired shape, it follows that the moulding
must be done before the vuleanising.  The process of
yulcanising consists in combining the rubber with
sulphur by heat. The mere mixture of the two sub-
stances does not effect this combination or duprive the
rubber of its phability. 1t can still be sofiencd by a
gentie heat and pressed into moulds. Then while still
i1 the mould it is subjected to the temperature of bigh
pressure steam, and sulphur and rubber combine to
form one substance—the finished material of the motor-
tire and the garden hose.  1f an excessive quantity of
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sulphur is mixed with the rubber, the mixture when
subjected to prolonged heat becomes hard enough
to take a fine polish, and is known "as ebonite
or vulcanite —a material which, as I have no
doubt you know, is largely used in the making
of electrical instruments, photographic dishes, foun-
tain pens, and a variety of small articles of every-
day use.

Turpentine, the only other fluid product of the tree-
trunk with which T have space to deal, is yiclded by
several coniferous trees both European and American.
The turpentines known respectively as Bordeaux
and ‘ Common,’ come from different species of pine;
Venice turpentine comes from the larch, and Chian
turpentine from the terebinth tree. Venice turpentine,
which is regarded as the best variety, obtained its
name from the fact that, being obtained in the Alps
of the Savoy and the south of Switzerland, it used to
be sent to Venice for shipment. The Swiss peasants
collect it by boring holes in the trunks of suitable
trees and inserting little wooden troughs or gutters.
/At the end of each gutter is hung a wooden cup, into
which the turpentine slowly drips. The dripping
goeson all through the summer months, the cups being
emptied as often as they are full. A good tree will
yield from six to eight pounds of turpentine a year for
thirty or forty years, but the repeated withdrawal of
turpentine renders the wood of the larch valueless as
timber. In Sweden and Russia turpentine is largely
obtained from the pine (Pinus sylvestris), but the

GATHERING CRUDI

LU RPN TINE
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product is not equal to that obtained from the larch
or the silver fir. The pine is, however, the chief
source of the odorous but useful fluid known as Stock-
. holm tar. This is obtained chiefly from the roots of
the tree, from which it is distilled in a primitive but
efficient fashion. A funnei-shaped pit is dug in the
side of a steep hill or bank, and from a point lower
down on the side of the hill a pipe is driven through
to the bottom of the pit. The pit is then filled up
with pine-roots and firewood which, having been
lighted, are covered with turf.  As the fire burns the
tar slowly oozes out through the pipe into barrels
placed to collect it. )

It is scarcely within the scope of our study of wood
and what we make of it that we should look above the
tree-trunks and discuss the manifold uses of the leaves
and fruits of the forest and orchard. But a departure
is justified in the case of one tree, of which it has been
trul} said that a ship may be built and laden with its
produce. The tree, as you will have guessed, is the
coconut palm (Cocos nucifera). ¢A vessel may be
built by layers of rafters from the trunk ; the seams
may be caulked with coconut fibre ; the masts may be
made of the well-seasoned trunk ; the ropes, hawsers
and sails of the fibre. Then the vessel will be built
from stem to stern entirely of the coconut tree. It
'may be laden with coconut wood, coir, yam, mats,
rugs, brushes, coconuts, arrack, copra, palm-oil and
poonac. Thus it will be wholly built and laden with

the coconut tree.” It is calculated that in the Eastern
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an i
d Western hemispheres together more than three

milli 5 s de
1on acres arc devoted to the cultivation of this

ext inari S
raordinarily useful tree. In some parts of the

world it ; i i
. aff(.)rdb meat, drink, clothing, light and fire
to the inhabitants.
A rece g H
- Lcchnt American writer, Mr. Charles Melville
wn < Ay e Y
ot ,}t us dc.s'cnl)c,s some of the manifold purposcs
: ich thc.varlous parts of the tree are applied in the
countries of its growth and clsewhere :
‘Ir ) 5 .
o _om the roots is extracted a febrifuge 3 the
runk is L N : . . - )
< is used for house building, sailing boats, laths,

fl“‘nitu' 11 \
re W vl i
y HTCV ()Ud) (lnd \Vh(ﬁn dl\'l(l(‘,(l mnto two lt lS

used as gutters.  The
as gutters. . The lower part of the stem hecomes

very h akes ¢ if i
y hard and takes a beautiful polish. It is known

In the market as porcupine wood and is used in the
m’ar}ufacturc of fancy articles. A powerful oil is
e.xtlactcd from the bark, which is employed as a
lmar’nent in cutaneous discases. ’ |

¢ The undeveloped leaves cut out of the heart of the
trec are used in the same Wiy as we use ¢
prown fibrous nctwork around the b
1s used for sicves and also made

abbage 5 the

ase of the leaves

up into fishermen'’s

Jarments. is als i :

g ts. Itis also woven into odd-shaped hats and

bonnets, and used for cush; o
’ s or cushions, mattresse

s, and nu
other purposes. e for

roofing, mats ba]sll-l(.ct dc.ch](\)pcd leaves are used for
for cattle, and mé;x N torches, fuel brooms, fodder
leaf is us;d for f: mft 3 Fhe stem or peticle of the
on the shoulders hﬁnF}L'S, yokes, oars, carrying burdens
utensils.  The ,1 shing rods, and numerous domestic

. caves arc plaited into mats and
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screens and also made into baskets, and the natives
of the Friendly Islands make combs of the midrib.
In the Laccadive Islands mats are made of the leaves,
of fine quality and much esteemed when exported.
These islanders also employ them for the sails of
small boats. The Sinhalese split the fronds in halves
and plait the leaflets neatly, so as to make excellent
paskets ; they form the usual covering for their huts,
as well as of the bungalows of some Europeans.  The
dead fronds are sometimes used as torches or for
fuel ; the midribs, fastencd together, are used as
brooms on the decks of vessels, as the fibers of the
stalks are tough and woody.

¢ From the spathe and flower a liquid substance is
obtained resembling watery milk, and whichiis called
«toddy.” This is sweet and cooling when fresh, but
after exposure to the sun for a short time becomes
sourcd and intoxicating. The spirits obtained from
this liquid is known as arack, and in Cevlon forms
4 source of revenue to the British Government.
Medicines and sweetmeats are made from the un-
formed nuty and the young nut and its milk are used
for drinking and dessert, and its grecn husk is used
for preserves.

¢« The ripened nuts are used for eating, for curry,
milk, and for cooking. The milk of the ripened nut
is boiled and evaporated, thereby obtaining oil,
which is used for rheumatism, anointing the hair,
in the manufacture of soap, candles, for lighting,

lubricating, and cooking. The poonac or rfure of
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the grated nut, after expressing the oil, is used for
fattening cattle and hogs and as a food for poultry.
The shell of the nut is used for drinking cups, basins,
lamps, charcoal, tooth powder, lampblack, artificial
coffee, spoons, medicine, beads, bottles, and knife
handles.

‘The external husk, after having been soaked in
water for a certain period, is beaten out into a fibre
called cozr, of which are made mattresses, cushions,
ropes, cables, cordage, yarn, canvas, brooms, plas-
terers’ brushes, bags, fishing nets, oakum, floor mats,
and fuel.

“ A much-prized dish of tropical Americans is made
of the esponja, or sponge of the coconut, This is the
germinated embryo within the inner shell, which is

eaten raw or made up into a salad. The milk of the

unripened nut is deliciously refreshing, and in it the
tropical traveller is assured of a fresh, cooling,
uncontaminated drink.  Millions of nuts are consumed
in this manner.’

So important is the oil to the soap-industry that
several British firms of soap-makers have acquired
coconut estates in Ceylon, and one firm owns a palm
island in the Pacific.

There are surely few seeds which from outward
appearance seem less likely, as the saying is, ‘to
come to anything’ than the coconut. Yet on and
near the equator there are few that grow more readily
or in less promising conditions. Plenty of sand and
sea-moisture are all that it requires for its growth,
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though the careful cultivator gene.ral'ly provides it
with a richer and softer soil. Within four or ﬁ.ve
months of planting the nut, if ripe and sound, beglns
to sprout. How the tender shoot and the de}lcate
roots have got out of the coconut is as great' a mlra?le
as the time-honoured poser of how the milk got in.
But there they are, and in five years time the green
shoot, if it thrives, will be bearing a .few coconuts
of its own. At twelve years of age it should be
pearing from 50 to 250 nuts annually.



CHAPTER V

Marvels of Modern Joinery

YOU will remember that in Chapter 1. we feiled our
tl.mber and brought it down to the railway or the
river for conveyance to the mills, where the giant logs
are cut up into the nice smooth boards which we sce
carpenters putting into our houses.  The lumber has
many processes to pass through before it is fit for the
carpenter to handle; and in this chapter I propose
that we shall follow it through some of the vicissitudes
of its journey.

'It is not until we give our minds to ponder on such
things that we discover that our chairs and tables,
cotton-reels and match - sticks, packing -cases and
per{holders—-and the hundred other common things
which to most of us are merely ¢ wooden '—come to
us by a voyage through a world of wonders hidden
from the gaze of ninety-nine people out of a hundred.
The ;?laces—ever so small and ever so indispensable
—which those things occupy in our lives are given to
them as the result of perpetual warfare between men
and 'machinery. The penny penholder with which
I write speaks to me of some great invention without

which my penny penholder could not exist ; the chair
110
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in which I sit whispers of a mighty machine which
made it at less than half the cost of a similar chair
which came into being half a century ago. Since we
see that machinery can make things more cheaply
than men can make them, it follows that the less men
have to do in handling them the cheaper they will
be; and we find therefore, what we should expect to
find, that machinery talkes our penholders and all our
other wooden commodities in hand right at the
very beginning of their carcers and nurses them
jealously through all their changes, from the giant log
to the final form. It would take men working with
manual tools a tedious time to convert a tree trunk
into hundreds of thousands of penholders ; machinery
can do this with a few flashes and whippings. To
sce the first stage in the processes of manufacturing
wooden things of every kind we must visit the saw-
ills wherein the trunks are cut up into boards.

The first thing, of course, is to get the trunks
inside the mill; and as they are far too heavy to be
lifted by hand, they are picked up by a crane and
placed on a carriage which takes them directly to the
saws. Sometimes the logs move over revolving
rollers, or, again, they may be taken in hand by
endless chains having great spikes in them. This is
the method in vogue at the Mills of the Canadian
Western Lumber Company at Comox in British
Columbia. As these mills make the proud boast of
being the largest in the world it is well that we should
stop to scc what goes on in them. I take the
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following information from an article which appeared
in The Times of May 24, 1911.

The logs for the Canadian Western Lumber
Company’s saw-mills come down by water, and are
shepherded in the boom or enclosure immediately
fronting the mill. Leading from the mill into the
water is an inclined plane, up the face of which a
massive endless chain is continually moving. This
chain is studded at intervals with great ste¢l prongs
curving upwards ; and when one end of a floating log
is coaxed by the lumberman up against the chain, the
great prongs coming up from bencath dig themselves
deep into the bark of the log, so that it has no choice
but to move up the inclined planc and into the mill.
¢ Arrived at the top, the hooks disengage themselves

and the log is left lying comfortably in a trough or -

bed, where, one may well believe, it finds rest
pleasant, in the cool of the mill, after its long climb.
For some placid minutes it reposes so ; but its peace
is rudely broken. Without warning, coming up
through the floor and hitting it most unfairly on its
underneath side, there rise huge steel arms (‘‘ niggers "

they call them) which hustle it unceremoniously from -

its couch. It is not until the log has rolled itself over *
to one side that you see the great black up-thrusting
arms that have dislodged it ; and already it is rolling
sideways down a gentle incline to where, though i
does not know it, it will soon cease to be a log any
more. It brings up on the deck of what is known as
a log loader, being in effect a moving platform of
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carriage, looking, when stationary, innocent enough.
No sooner has the log come to rest upon it than long
steel arms seize it and jerk it round and slap it into
place ; and then the carriage begins to move.’

The carriage takes its load straight away to a
revolving band saw, which is provided with teeth
on both sides. The end of the log meets the flashing
steel ribbon, which screams as it tears its way through
the onward-moving log. The awful journey over,
the carriage stops. The log, from which one side
has been stripped clean off, is again picked up by
steel arms and turned round on the carriage, which
now moves backwards to the saw. And so, bit by
bit, but in an incredibly short time, the carriage
moves its charge backwards and forwards past the
- inexorable saw, until the log is a log no longer,
but a pile of gleaming-white and strongly-smelling
boards.

Probably the greatest revolution which has taken
place in wood-working machinery of late years has
been the substitution of band saw machines for log
frames and circular saws. In the log frame there are
a dozen saws or more working vertically up and down
and cutting the log up into as many boards as there
are saws; and I do not think that I need explain what
the circular saw is like. The band saw has many
advantages over both these types of saw. Itcan be
run at a greater speed, the saw is thinner and con-
sequently wastes less wood, while it can be adjusted

to cut boards of different thicknesses from the same
(c 497)
9



113 Wood and what we Make of It

1
:j;l acll(i th;r\ l()g can be moved and examined after
e it.‘ big band saw must be seen at work
gl Lmsv pm\e.rs can be realised. There is some-
'g uncanny in the speed and ease with which the
whirring nl)\l)on of stect—a mere shred of a thing not
ICIZI(:r‘c.tfl:m five inches wide and '« of an inch th?(:k——-
o tsh:; \\“]1)./4(‘1(-'anly an(} evenly through a giant log
. ardest wood.  Needless to say the saws used
;gusii‘:et mtaclllincs have to be of thci very ﬁn«';t ;;11(1
ghest stecl. Some of us have had pai *X-
{)(‘,I‘ICI]CUS of the cffect on our saws of an <)l({)l:::;lﬁ\‘\lflnj<:\ll
las‘}lﬂp})(‘llt({ to be in the way when we have been
cutting up a packing case or some such thine.,  Dut
to the powerful band saw a few nails more ():.l('ss in

the wood appe :
d appear to be all in the day’s work, and

;\erta&nly not worth making a fuss ahout ; for Messrs.
all so?t:S(())I;]LW(id(j(;”] Limited, who are makers of
cluding band « i(,r ul wood-working machines, in-
e thi )t?n , saws of the largest and newest type, tell
Siﬂglet(:utua) :TT::{\V"'O(‘;U) mstance in which, during a
sixteen nayils :n;d s S;\“ .IMSSOd through no fewer than
sharpencd and S(); pikes ;‘an(l tl}{lt, after having been
an hour, thic a";{yt ayproccss Whl(‘,]'f occupicd less than
In some 5 dzing saw was cutting as well as cver!

cases the saws hav

‘ ¢ cut through picces of
! . cees o
rron with a sectional area 0 [

! f more th: ;
o * than one square
inch, with no further damage than could be put right
in less than an hour. peE TR
¢ PO ’ .
o, oh ITI1 think I can hear some of you say, ‘that's
g le man who came to mend the pipes last
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winter cut bits off them with quite a little hack-saw ;
and I have read of machine saws which cut through
steel bars and girders without winking.” True enough,
my friend ; but permit me to remind you that wood
saws and metal saws are quite different, as are also
the conditions of their work.

If you have cver attempted the task (as I have) of
¢ converling ' or ¢ breaking up’ quite a moderate-sized
oak or ¢lm armed only with axe and saw, you will
have, I am sure, a great respect for the Ransome and
Lavo Patent Ilorizontal Log Band Saw (to give this
wonderful machine its official title), when I tell you
that it will make a true cut right through the centre
of an elm log three feet in diameter and twenty feet
long in less than a minute. 1 should not care to
calculate how long you or I would take over a similar
operation ; for I suspect that we should give it up
after a month or so. Assuming that we used a rip-
saw which made a cutting stroke of two feet at every
cut, but only on the downward stroke ; and that we
sawed at the rate of sixty strokes a minute—which is
fast—our saw would have an approximate speed of
120 feet a minute. But we should require much more
time for resting than for cutting ; and herein lies the
great difference between our work and that of the
Ransome saw, which never thinks of resting so long
as there is work to be done, and travels, moreover, at
ed of 7000 feet a minute; or, to put

the prodigious spe
er eighty miles

it another way, at the rate of just und
an hour. Havea good look at the Ransome saw which
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is illustrated opposite page 120. It appears innocent
enough, does it not, to have to deal with that for-
midable log? But I can assure you that its placid
expression belies the sharpness of the teeth on its
frail-looking saw, and the speed of the big wheels.
Messrs. Ransome have kindly supplied me with the
following particulars of three hours’ regular work with

this saw. 1 think you will agree that the performance.

is sufficiently interesting to have a place here. The
time of three hours included the necessary stoppages
forchanging saws and putting on logs. The machine
was worked by one man, while two labourers removed
the sawn boards as they were cut, and assisted in
fixing the unsawn logs on the carriage. Every board
produced was straight and flat, of even thickness
throughout, and with the surface practically smooth:—

Superficial Feet

of Sawing.

An elm log, averaging 33 in. diameter by 14 ft.

4in. long, cut into 27 t-in. boards and two

slabs in 40 minutes . 899
A white-wood log, 28} in. square, 16 ft 5 in.

long, cut into §1 $-in. boards in one hour 1989
A mahogany log, 1§ in. square x 20 ft. 7} in.

long, cut into 19 boards of various thickness 492
A wainscot (oak) log 12 in. x 18 in. x 13fL. ¥ in.

long, cut into 17 1-1n. boards . 232
A kauri-pine log, 18 in. square by 15 f. 2 in.

long; 6 j-in. boards only were cut from

this log 134

Total production in 3 hours . 3746
How does this wonderful saw work, do you ask?
Well, I think the plate is so self-explanatory that we
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" Need n . .
Spindles which are fC dt e saw t.ravels revo!ve on
be moveq up and c]lxe toa massive beam whxc.h can
the log by means of own the pillars on either side of
are driven I, tl;ls °‘ gearing. The whfzels themselves
behind the wi’ .1e sel(—co.ntamed elec'mc motor §hown
If no elecy eclon the r'lght-hand side of the picture.
be driver by Eto.wer Is available, the saw can, of course,
power transm‘:am oF water or any other form. of motive
driving ol itted through.shafts and })eltlng to the
logs is mady' The travelling table w.hxch carries the
strength | ¢ up of rolled - steel girders of great
» having both top and bottom sides accurately
Planed to ensure that the distance between the saw
. and the log is always relatively the same. The
carriage runs freely on a series of turned rollers,
power being transmitted to it through a system of
gearing which enables the operator to regulate the
speed. forwards or backwards to a nicety. The log is
held firmly on the carriage by means of ‘dogs,’ with
a grip surpassing that of a bull terrier; and these
dogs are so arranged that they will fall low enough
to allow a board as thin as half-an-inch being left
after the last cut has been made. When the log has
been fed past the saw, the carriage stops before
beginning its backward journey, while the operator,
by simply turning a hand-wheel, lowers the saw a
distance equal to the thickness of the board which is
next to be sawn. There is no space here in which to
write of the many other interesting forms of machine
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:z\(;/st.h Indeed, there are so many varietics and types,
There is ki © O,d descriptions of all of them.
ik f)ne ind of circular saw which presents a
are totally dmcrc:tw 11?(# and the work it performs
saws, and its purpc ._t 1s a regular dandy amony
finished dimcngi,)l ?sc '15 to saw .wf)rk accurately to the
saw bench. 'Sluclns.,, “‘}~1(3ft'f0rc it 1s called a dimension
of the accur;ltc ) S‘vl.“s w lh('\_se are used for all kinds

sawing required in pattern-making,

cabinet-maki SRR
aking, and fine joinery, They will cut com

pound an ’1(,‘8 n \‘. ] 1 y I = 5
. {5 y A d 3 IH dU rll)])lng ;'ln(l Cross-Cu ([ £

g Y lné’) lnitr(‘in‘ < 1 -; ‘ Sl e

‘[O v ) (ln(l b(‘\'('”lng' in f’l(‘[ i W ] ¢

(llfﬁcult to S‘Zly \V} 1t ll y : , l " (I l) l

b 1at the cannot d().

work is duc , I'his diversity of
to the great number of different positions

which it is BT
occupy. STﬁib?)ll)]ﬁgo,r the saw and wood relatively to
is a ;'lumb(:r of " .1tsc]f can be canted, and there
arranged in a varg.‘“’dcs or .‘.f“'"“'s' which can be
angle, while st o Poons and at almost any
the workman to 'u{’ ﬂgcuratc measuring scales help
suit exactly the o lc Ju-St bench, fences, and saws to
A far more co:] rl‘?t‘“mS to be pe
many more ap ien icated machine, capable of a great
YErsaI’ W(’Od'“’zrk::lo:fs,w]S that known as a * Uni-
These machines arc,
manifold operations
forming.

rformed.

hich there are many typcs.
I st 1 gt .
Nost interesting in view of the’

which the
S . 'Y are cap e
Here is a list of some pable of per

can be done on one of these e things which

wonderful machines—
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the ¢ Complete Joiner’ made by Messrs. A. Ransome
& Co.—rip- and cross-cut sawing; planing (includ-
ing grooving, tongucing, edging, thicknessing, and
peading, all of which can be performed at one opera-
tion); the making of straight and circular mouldings,
tenoning and mortising ; and boring. In this machine
the saws and cutters used for planing and moulding
revolve on separate spindles, but on other machines
the saws and the revolving cutters—the nature of
which will be explained when we come to speak of
the larger planing machines—are interchangeable on
the same spindles.

There scems to be no end to the number of different
sawing appliances whichi are continually called into
being to meet the demands of the modern manufac-
turer.  There are special saws for shipbuilding,
and wagon-making, cask-making, pavement-

carriage-
g; for large joiners

block and parquet-floor makin
and small joiners, for timber works and private states,
and for hundreds of other purposes. Onec of the most
devices has just been introduced by Messrs. A.
Ransome & Co. This is a reciprocating feed for
circular-saw bevelling, by which thick short picces of
wood are sawn up into thin picces for box-making.
It is claimed for this machine that it will do ina given
time twice as much work as any plain saw bench will
. do in similar circumstances.

When the timber leaves t

the cells in the wood are full of sap; and be-
st be dried

recent

he saw it is ‘wet,’ that is

to say,
fore it can be used for anything this sap mu
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outofit. Y i

we just men(:i‘:)::(l; remembf:r that in a former chapter

dmber.  As this the subj.ect of the seasoning of

and bears great] s a very important matter indeed,

this vl boes ozc;m the future usefulness of the wood,

the Kilns in ]g place to take a passing glance at
which the wood is dried. Qur ancestors

allowed sev

er

using the tim:;yealrgs to elapse between cutting and
. ut nowadays mill-owners do not

care to leav i
they have tfocua Plital r:e presented by the stocks of wood
most places rgot ilymg idle for a long time, and in
purposes to eg un SP‘fCe is too valuable for other
found necess cumber with stacks of timber. It was
ssa ) .
to substitute s;):r’\eﬂ;uefore, at all events in large mills,
orm of mechan' . .
slo¥hnatur?>‘l weathering process ical drying for the
e pio A
Sturtevaﬁt, “:Ef Loxftewar-m'a" drying was Mr. B. F
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are consid : erican, to whom we
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S erons ao;()lted in the timber trade, by far the most
For his kil:s hlargest kilns being of his design
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)
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for drying ‘tl}]::e:-ted the best atmospheric conditions
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from years to weeks. With the most modern adapta-
tions of B. F. Sturtevant’s system a tree can be cut
down, sawn into boards, these dried, planed, tongued
and grooved, and shipped within a week.

The drying of hard woods, such as oak, beech, or
teak, is a more serious problem. For such woods a
special arrangement is necessary, with fans giving dry
air, both hot and cold, and also moist air. When the
freshly sawn wood is first put into the dryer only warm
moist air is admitted. This warms up the wood with-
out letting the skin get hard. Little by little dryer
and warmer air is turned on, until the wood becomes
nearly dry and is less sensitive. Then hotter and
dryer air can be used without damaging the material.

As the wood leaves the saws it goes straight
. through the dryers. The removal of the moisture re-
duces the weight of the wood by some 30 percent ; and
this in turn means a material decrease in the cost of
transporting it. In the progressive dryers, so-called
because the output is continuous, the ¢ wet’ material
is piled on trucks in such a manner that there
is an air space above and below each board. The
trucks enter at one end of the dryer and are moved
slowly through against the current of air, eventually
emerging dry at the hot end.

Sometimes a dryer has to deal with many different
, varieties of timber—hard wood, soft wood, thick
and thin for joinery and general purposes. One
room may be filled with balks of timber 8 in.
thick, while another is drying pine or poplar wood,
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and a thi i

conditio;di:] i::;?r pllanks.(’f oak.  This varicty of

Patent Triple Duct [e)‘— .1?0551})}0 with the Sturtevant

for supplying hot, c i, an Phe apparatus necessary

consists of t{V() f'u,ls‘ 0((), and moist air to such a dryer

and re-cirCulatc‘c, s,o o tak.cs wetair from the dryer
S some part in the rooms where the

new wood 5 Jus
has just entered.  The other fan sends a

current into a ol
heater, whicl cold-air duct, and also through a steam
o » which gives the necessary heat l"C( uired for
ar?oratlxlg the moisture, jurrec 10
‘ans are n Al .
broduction of (): al\\.a)s considered necessary for the
timberdrvi the air-currents which are l't'quircd in
~Arving sheds . - .
Timber l)) . 511;(15' With the Patent Automatic
ryer of Messrs ‘
srs. A. Ransome & C
rotary but mainly hori. : ansome & Co., a
air—in fact y horizontal circulation of very moist
—in fact, resembling : : ' )
a :
natural means. A fg m.ovn]g fog--is produced by
to speak of tkl' tfirst sight it seems paradoxical
e use of moist air | L
s air for - ;
- mbe :
but the humldnty of the air er drying;

regarded as the see is none the less
he seeret of successful drying. By its

use the ‘VOOd v, .
i
tho surfae 15 ns dried from the centre outwards, and
were used. | oi hardened as it would be if dry air
. n a ; bt B
dryer building .t 1 }{dnsomc Automatic system the
1s a long nar
arrow shed o .
eac . shed, with :
h end and rails for the ¢ , with doors at

kept filled ; ars.  This building is

and as : i
a truck of dricd wood is re-

moved at the disc .
dlbdlarg'"g end, the train of trucks is -

pushed down
an 2
the loading endd ) tr‘u(,]\ of fresh wood introduced at
more moisture i . 1 Thercfore there is ahwavs much
¢ in the avs :
the wood at the loading end than at
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the discharging end. It is due to this fact that a cir-
culation of moist air is produced by this system with-
out using any mechanism whatever. A series of
steam-radiator coils, specially designed for free ex-
pansion, is placed under the rails at the discharging
end of the dryer building. Air is admitted under
these coils, and rises as it is heated by them. DButas
it travels down the building, it rapidly absorbs extra
e wood, thereby increasing in weight
(thus causing a partial
sh, hot, and rcla-
I the very moist

moisture from th
and diminishing in volume
vacuum), and thereby inducing fre
tively dry air to succeed it, and to pus
air downwards to the carth floor near the loading end.
Provision is made here to discharge a part of the
ated air to the atmosphere, put the bulk of

highly satur
ure on the absorbent

the air deposits its surplus moist
earth floor, when the air flows back to the steam-
radiator coils; and, after rcheating, it resumes its
¢h the trucks of wood as before.

her longer in the drying
but as the

rotary travel throu

Perhaps we have spent rat
sheds than we ought to have done;
problem of drying and seasoning wood indirectly
affects every one of us, and as, moreover, it is one
which eminent engineers have earnestly studied for
our benefit, the least we can do to show our gratitude
is to try to understand their work.

After the sawing and the seasoning comes
planing. Such, at least, is the general order of
operations ; and we must take a passing g¢lance at the

great machines through which our floor-boards and

the
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match-boards, and door-frames and window-frames,
and almost everything else have to pass before they
become what they are. The principles of hand and
machine planing differ essentially ; for whereas the
carpenter works his plane backwards and forwards
over the wood, which is held stationary, in the

machine-planer the movements are reversed, the wood

being moved past the cutters. Some of these cutters
are stationary and others are rotary, being made to

revolve at a high rate of speed, and most planing
machines combine both fixed and rotary cutters.

One might think perhaps that the planing machine
was a modern invention, but such is not the case.
Sir Samuel Bentham, to whom a great many of the
principles involved in wood-working machinery can

be traced, invented and patented a planing machine
as long ago as 1791. A rotary planer, worked by
hydraulic power, was erected for the Government at

Woolwich Arsenal in 1803 by Ernest Bramah, the
inventor of the hydraulic press which bore his name ;
and the far more famous Brunel afterwards turned his
attention to this type of machinery. All modern
planing machines are carried on a very strong and
heavy framework, for they have to withstand great
strains. The wood is fed into them by rollers, and
the pressure necessary to hold them in place and keep
them flat is provided by weighted levers and springs
and similar devices. The cutters by which the actual
planing is done are knives similar to the ordinary
hand plane iron, but larger, firmly fixed in revolving
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Cutter blocks at the proper angle. The action of the
trons is not therefore continuous, as in hand planing,
but rather a series of very rapid chippings or scrapings,
if one may apply such terms to a machine which
produces a bright, lustrous finish on the roughest
boards. The plate opposite page 124 shows a modern
planing machine made by Messrs. Thos. Robinson
& Son, one of the leading firms of wood-working
fnachinery makers. This machine planes both sides
of the wood as it is fed into it, and if necessary
tongues and grooves them at the same time. You
can judge something of its capacity when I tell you
that it can perform this work at the rate of two hundred

" feet 2 minute, an extraordinary speed when you com-
pare it with that attained by a man working with
manual tools.

Closely allied to the planing machines are the
moulding machines, which work on the same principle,
but have cutters with shaped edges instead of straight
edges. These moulding machines turn out é'l vast
variety of work. They make the rails for our b.amsters,
the architraves for our doorways, the moxfldmgs a‘nd
peadings for our doors and windows, our picture rails,
and even the picture-frames. A moulding that would
take a competent workman several.hou'rs to produce

be completed on a good machme.m less than a
Then there are also thicknessing and surfac-

which are used for imparting to wood
ry and cabinet-work a

These machines

can
. minulte.
ing machines, e
which is to be used for fine joine
dead-smooth, true, and leyel surface.
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wonderful machines for carrying out all the processes

aking casks and barrels, and so on. Indeed, the

of m
associated with

trouble is to find a single operation
wood :nanufacturing industries which cannot be
performed by machinery. Even your cricket-bats,
golf clubs, model boats, gun stocks, the handles of
garden tools, of the humble broom, are shaped
Such articles as these—the class is s0
uld be difficult to exhaust jit—are made
led copying lathes. A copying lathe
one of which carries an iron dummy
ade and the other the wood to be
an oscillating

your
by machinery.

Jarge that it wo
on machines cal
has two spindles,

of the article to be m
Revolving cutters mounted on
1e dummy, and exactly copy
along from

shaped.
frame follow the form of tl
it on the wood as they move gradually

end of the lathe to the other.
application of the prin-

Jved in the copying lathe has recently been
the making of wooden chair seats. You
¢ of chair I mean, having a dished or
[ believe they belong to the Windsor
ably one in your kitchen.
of these chairs looks, and
and a complicated
doing the

one

A remarkably ingenious
ciple invo
applied to
know the sor
recessed seat;
family, and there is prob
The shaping or recessing’
a complicated operation,
as been called into being for
made by Messrs. Broom & Wade,

Ltd., of High Wycombe. This chair-seat recessing

e has an output of about six dozen elm or
The working of the

in detail,

is,
machine h
work. It is

machin
heech chair-seats an hour.
machine would take too long to describe
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but I mention it because it shows the ingenuicy

of inventors and manufacturers of this type of -

machinery.  Briefly, the shaping of the scats is

performed by a rotary cutter, the work being carried
on a face-plate, which has three distinet motjons,
which are combined in order to bring successive
portions of the surface of the seat under the cutter and
cause it to form the peculiar contour required.  The
three motions of the face-plate consist, in the first
place, of a rotation around its vertical axis, so that the
cutter begins by forming a cup-like depression in the
centre of the seat.  This depression is then cularged,
owing to the second motion of the face-plate, which
consists of a horizontal travel forwards towards the

front of the machinc. [t is obvious that these two

motions only would result in a regular depression in
the seat, and in order to form the irregular depression
required a third up and down motion is given to the
face-plate.

Enormous quantities of timber are used by the rail-

way companies. Apart from the building of carriages

and waggons, of stations, houses, and other huildings,
there are vast numbers of sleepers to be renewed every
year, and many hundreds of trees fall to the axe and
the saw in order to provide them. The Great Western
Railway alone turns out some ten or eleven thousand
sleepers a week, a matter of 520,000 a year. We shall
find it interesting to pay a brief visit te a great railway

company’s sleeper depot, Let us choose that of the

Great Western Railway, which is situated at Hayes in
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Middlesex, not many miles from London. Views of
this yard have been lent to me by the courtesy of the
Great Western Railway, and are reproduced opposite
pages 130 and 134.

The sleepers are made of our old friend the Scotch
pine (Pinus sylvestris), and arc imported from the Baltic
ports. They reach the Hayes yard in canal barges,

and as it 1s unloaded each sleeper is carefully inspected

and tested for gauge. They are then arranged in

huge stacks, which are separated one from another by
avenues, and are intersected by tunnels, and are
encompassed on all sides by railway tracks. The
sleeper stacks are highest at the end adjoining the
wharf at which the sleepers are unloaded, and are
added to at the lowest end. The means adopted for
conveying the sleepers from the wharf end of the stack

to the end at which it grows is interesting, and is

illustrated at page 130. The sleepers are hauled up

from the wharf by derricks, and are then tipped on to
a roller-path, down which they travel to the place
where they are wanted—surely a cheap and expedi-
tious way of getting them down. A journey down
the roller-path must be a thrilling experience, though
there must be a nasty bump at the bottom. The
stacks are built up very carefully, partly to ensure
stability, and partly to allow a free-air circulation
between the sleepers, which are roofed in with sleepers
laid closely together, and allowed to remain for at
least six months in order to dry them thoroughly.

When one huge stack has been carried as far as there
(< 497)

io
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is room for it, the roller-path is taken up and relaid in
‘:mother portion of the yard, and another stack is called
into being.

There is a great deal to be done before the sleepers
are fit to take their place on the railway track. The
ne'xt_ step in their education prepares them for re=
ceiving the chairs in which the rails are held. They
are taken from the stacks and are handed over to the
tender mercies of a machine which provides a nice
easy secat, truc and level, for the accommodation of
the.chairs, and also bores the holes for the bolts with
which they are held down. The machines which per-
form .these operations are called adzing and boring
machines. There are, of course, different patterns of
such machines, but they all work on similar prin-

ciples, and the following description of an automatic’

adzing and boring machine made by Messrs. Ran-
some & Co., Ltd., will convey a good idea of the
manner in which the sleeper is treated ; this machine
can adze and bore two sleepers a minute, It is
quite clear that each sleeper must be adzed and
bo.red ex§c't1y in the right places, and it is to attain
this precision that makers of such machines exhibit
great ingenuity. In the machine just mentioned the
sl.eepers are placed on the machine and are imme-
diately caught by a pair of ‘dogs,’ which carry them
ﬁrst. over the adzing cutters, thus forming the two
seatings, and then over the augurs, which bore the
four l.loles all at once. One of the principal features
of this machine is the arrangement for stopping the
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sleepers when they are in precisely the right position
over the four augurs, and for again moving them on
after they are bored. By this system, which is
entirely automatic, the ¢ dogs,’ after having carried the
sleeper over the adzing cutters, come to a standstill
when it is in the exact position to be bored, and as
soon as it is at rest the four augurs are raised simul-
taneously and bore the four spike-holes to the required
depth. Immediately after the augurs have fallen
clear of the sleeper the ‘dogs’ automatically remove
it and another sleeper is brought over the adzing
cutters, and is in its turn stopped over the augurs.
Let us get back to the Hayes creosoting depét.
As the sleepers leave the adzing and boring machines
they are packed on to trolleys and hauled away to be
- creosoted, the object of which is to preserve them
from the effects of the weather. The sleepers are run
into a cylinder and are charged with oil of creosote,
a product obtained from the distillation of coal-tar or
of wood. Although we most frequently speak of
creosote, this word is incorrect, and should strictly be
written and pronounced creasote. It comes from two
Gree'k words, kreas, ‘flesh,’ and 079, ‘I preserve,’
and is so called on account of its remarkable powers
of ar resting decay. However, as engineers persist in
the misspelling of the word, we must do so likewise,
for fear of pedantry. Engineers are such very useful
persons that we must not pick bones with them ; but
they .ha.lve a nasty habit of misusing old words and
of coining new ones without regard to the science of
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etymology. T ¢
gY- They spell ‘tyre’ with a y instead of

using th i
o gb;njsitog old Engh§h tire, which mecans a thing
tes. This is but one example of many

etymologica .
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n . i < .
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connected to a float in the oil-tank. Before oil is
admitted to the cylinder the position of the movable
pointer is read off to the nearest one-sixteenth of an
inch, and again after the cylinder is completely filled,
which is indicated by a valve on the top of the
cylinder. The other pointer can now be fixed at a
point above the movable one, onc inch difference
representing 125 gallons of oil, allowance being made
for absorption during the filling of the cylinder.

¢ The force-pump is then set working, and as the
oil level sinks in the tank so the lower pointer rises
until it just touches the fixed one, an electric current
is set up by the contact of the wires, and a gong is
sounded. The engineman then shuts off the force-
pump and the pressure is taken off. The surplus oil

- is run back into the tank, the quantity being approxi-

mately equal to that necessary to fill the cylinder at
the outset.  After the door of the cylinder is opened
the ciadles of sleepers are drawn out by a steam winch
and loaded up again on the trolleys.’

The trucks of sleepers are next run into the building
in which work the chairing machines. The bolts are
driven into the holes prepared for them, and the
chairs are placed over the bolts. Then the sleepers
are centred in a machine; hydraulic rams engage the
jaws of the chairs, accurately fixing them to gauge on
.the sleeper and forcing them on to their seatings with
a pressure of nine tons each. Now descend four
revolving spanners which screw down the nuts toa
uniform pressure, the spanners automatically ceasing
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to rotate when the nuts are screwed tightly enough,
and the sleeper is ready to take its place in the railway
track. One may think that it finds its long rest
pleasant after the strenuous times through which it
has passed !

Unless special precautions are taken to dispose of
the dust which is always present in sawmills, there
is great risk of fire. The dust arising from wood-
working machinery is as highly inflammable as that
which is an ever-present source of danger in coal-
mines and in cotton and flour mills; and it is said
that, so far from necding an accidental spark to fire
it, it may, in certain circumstances, ignite by spon-
taneous combustion. Needless to say, there is grave
danger to work-peaplc who have to inhale this dust-
laden atmosphere, quite apart from the danger of fire ;

and it is therefore necessary to get rid of the dust as
expeditiously as possible. What is actually done is
to prevent it from reaching the air at all, by collecting

it immediately at the point where it rises from the

wood at the machine. At page 138 is shown a view
of a wood-working factory in which a dust-removing
plant has been installed by Messrs. A. Ransome &
Co., Ltd. You will see that there is a hood over
the cutter of each machine, and that each hood is
connected with the big pipe which runs down the
centre of the workshop. By means of fans a strong
current of air is set up in the pipes, and the dust and

shavings are drawn through them to a receptacle
outside the building.
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CHAPTER VI

A Talk about Tools

ONCE upon a time there was an Ardent Carpenter.
There came to him one day, quite unexpectedly, an
irrepressible desire to ‘make something.” To you,
too, if you have not already suffered its agonies, will
come, sooner or later, this same desire.  That your
sufferings may be less severe, listen to the story that
is here set down.

The ardour came from youthfulness, almost ex-
cessive youthfulness ; the carpenter was made by the
purchase of a heterogeneous collection of tools.  Such
tools they were! The gloss of the wooden handles
rivalled the glint of the blades ; they were new, re-
splendently new ; they were pretty, decidedly ; they
were expensive, they were indispensable. The last
quality seemed indisputable : it was averred time and
time again by the shopman who fished them out of
obscure drawers. But somehow they looked un-
businesslike ; and they were. The shopman said
they were indispensable. He was a good shopman,
who ought to have got on well in the tool line. You
see, he put it this way ; he said, of course the Ardent
Carpenter must have so and so—strongly recom-

135



136 Wood and what we Make of It

mended—couldn’t do without it—most important item
—in fact, absolutely indispensable ; said the Ardent
Carpenter~why yes, of course he must! It was simply
a matter of exchanging a few bits of stamped metal
for a few bits of forged metal; the former left a
particularly airy pocket and went into a stufly cash-
register, the latter came out of obscurity and were
done into a parcel. The Ardent Carpenter thought
he heard them chuckling and nudging one another as
he carried them home, but it was not until much later
that it occurred to him that they were

For the next few weeks those tools were the bane
of the Ardent Carpenter’s existence.
him to distraction ; they haunted him by day and
by night. They were malicious, ill-tempered, pug-
nacious tools ; and they were incompetent. A more
utterly useless, pig-headed, inadaptable, incompetent
collection of tools was never be
They got up and hit him when he wasn't looking.
They barked him and grazed him and chipped bits
out of him when he tried to show
were meant to do.
in despair they sim
him.

laughing at him.

They worried

fore brought together.

them what they
And when he gave up this task
ply lolied about and grinned at

The Ardent Carpenter did the

only thing he could
do in the circumstances,

He arranged the tools in a
oW, and sat down and blamed them, Idiot? Not
a bit of it.

He talked to them seriously for half
an hour or

more, and made the

m feel thoroughly
uncomfortable and ashamed of the

mselves., Then he
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bundled them up and went to see the shopmfaz. '(I)‘::It
ffered from a perverted sense o hum ;
;hopr:nir;ds‘tlo think there was something qu1t§'futm}11)er
bou :nt Carpenter and his tools. irs
ilbo:ftlezg etﬁég:: ;?:lphe could not take them back ;
aughed, .
e tha't }‘le }alliizeci:f it:,]ary warfare with his ‘reca‘l-
. o Sptl(t)t)ls the Ardent Carpenter persisted} mt'::z
Cltmnt' ation to ¢ make something.”  And after ati
determl'n'd'tf?:v'ls held ; the Ardent Carpenter s.ald h’e
o aff““’“"{‘ T(;illg on like that, and the tools s.ald tizey
o tll'.Cddo fg oing on like that; was it not time that
thoy tlr'c lOt gundcrstand each other better? There
e trlc(l (r) s all round, and things began to g(c;
o U%IZm()othly. Indeed, so smoot‘hly d.n.
mPCh m(mvl at in time the Ardent Carpenter's de;;e
e e t}‘l ething’ was actually fulfilled. de
y ‘mak’c bf)szxs cailed a cabinet by its maker., a'n ,
‘ SomCthmg’ were heard to question the descnptlo'n,
alth()ugl:)m‘;)nrz:sumed that it materialised a peculiar
it may be sume
rlOtioln ° i:nitm(i:t: gi;urtz the house of the Ardent
There ¢

. . om
Carpenter an ordinary Vulgar t%a;ﬁfotrxc;yistia‘;ihnet.
the other tookf tll;Z ?ffgg;;:gout e 10ng_sufferin‘gI
There wes -;]Ot iabinet, none of the half-asl}ame;i
makcr. (.)f t.lar “oor, but 'm only a beginner’ apo ogz'1
know lt.s VU}HI tO(;]{ his vulgar brother of the bf‘:nC
about him. a:d jed him proudly to his masterypllece;—
b)éth(’: Z;lperosaid, (1 made that!’ What the Vulga
« See,
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Carpenter saw worked strangely upon his emotions;
strangely he expressed himself. All he said (he was
a very Vulgar Carpenter) was—* Help !’

¢So,” the Vulgar Carpenter said to the Ardent
when he was calmer, ¢ You made that, did you, sir?
Very pretty, I'm sure, but it's not carpentry.  WHhy,
sir, in the time it must have taken you to make that
box on legs you could have made two cabinets, and
have taught yourself how to planc into the bargain.
You see, sir (begging your pardon if 1 speak too
plainly), there are some joints for one thing and others
for another, and they are all made to hold a thing
together ; whereas your cabinet might be held to-
gether by the putty round the glass door for all the
good that match-me-if-you-can arrangement round
the corner is doing. You invented it yourself? If
I were you, sir, I'd give up carpentry and take to
fret-work ; it is a far less exhausting occupation.’

The morals to be deduced from this sad story aré
quite clear ; and stories as sad, or sadder, with equally
potent morals—which are objectionable things when
applied to ourselves—could doubtless be drawn from

the personal experience of most of us who have tried
‘to make something.” All of which goes to show
that tools will not make a carpenter any more than 2
mast will make a ship. It may be taken as an axiom
of wood-working that the quality of a man’s work=

manship increases in proportion with the quality and

condition of the tools he uses, and decreases in pro-
portion to their number, To make this clearer, let us
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say that the craftsman who has a few good tools,
kept always in the pink of condition, will show greater
versatility in his work, and so produce better work
than his brother who has a different tool for every
operation, but does not keep them in proper fettle.
You will see in almost every tool-maker’s catalogue
a great many tools which are advertised as ‘a most
useful and necessary adjunct to the bench’ or as
¢ quite indispensable.” So they may be to the work-
man who has to turn out a large number of chair-legs,
let us say, or table-tops, or blind slats, to the man
who has to do a great deal of ¢ repetition’ work in as
short a time as possible; but to those who, having
made one thing, set themselves to make something
different, most of these tools are not only unnecessary
but expensive bug-bears. ‘I can nearly always tell
a good workman,’ an architect once said, ‘ by his tool
bag. If it is poorly furnished I conclude that he
knows how to use the few tools he carries with him ;
and T mistrust the workman who finds it necessary to
put in his bass all the tools he can lay hands on, for I
feel that he has more confidence in his tools than in
his head or hands. And experience has shown that I
am generally right.” You may broadly divide car-
penters into two classes. The watchword of the one
class is ‘speed,” and the watchword of the other
¢ soundness.” Class number one is mostly confined
to the town and has to match itself with machinery.
It works without thinking, it works quickly, it works
with the latest tools and devices that will enable it to
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compete with its mechanijcal rival ; it will eagerly
snatch up anything that can be devised to cnable it

to knock minutes off the performance of this or that

operation. The second, the ‘soundness’ class, jogs

merrily along in country corners. It employs old
tools, old methods half forgotten in the

busy places of
the world.

Itisa leisurely, rumbling, rambling, un-
sophisticated old class, casting but half a glance or
none at the slipping sand in the hour-glass, It is an
exasperatingly deliberate, complacent, sclf-satished,
don’t-care-if-l-don’t-gct-on old class. It is ill-paid;
it is much abused i but there is one

very remarkable
circumstance about this ve

ry remarkable class of
carpenters—it fully justifies its motto.
shadow of doubt about that; there
in the country as the
town ;

There is no
are had carpenters
re are good carpenters in the
but the fact remains that the workman who
works with one eye on the clock will come off second
best if pitted against one who does not know what
the clock says, though the former be armed with the
latest tools, the latest methods, and m

any of both,
and the latter be content to use his fathe

r's tools and

his father’s ways of using them, and few of them at
that.

Good tools are very useful to the carpenter, be he
the professional or the Ardent Enthusiast fired with the
desire to make something ; but knowledge

of how to
use them is more useful still.

And I think you will
agree that to master a few tools well is a more useful

accomplishment than to half- master a great many
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tools. Unfortunately for their peace oli m;:lcllacnix;)j;
Ardent Enthusiasts seem to nurse t‘e tacious
that the range and number of' something:

ey be made bears a direct relationship to the
e Ca:nd er\umber of tools in their tool (;hests.. It
Tange ispel this fallacy that this chapter is written.
e c'hsp(?* to show that the fewer the lools the belter
” Objecl’t les this statement is likely to arouse a
e w””‘% disapproval, perhaps it will be as we:11 to
Chor}ls '0 by adding that it applies less to prof'essmnal
quarl):afr{t:rs i’han to amateur ; and that it apph;:st r.r:o‘i:
o surs. To the latter, let 1
pa'rticmarl‘yxt(t)}l);:utl;li :;:Zt(:s the wood-working.crafts
e O*null)out’ his hobby by the simple expednent of
Who' Si't; leot of tools most certainly wastes his money,
buying

ste ti Three
d still more certainly does he waste time.
~an

hich he has learnt how to handle prope.rly will
too® W l' to do better work, and more of it, than
enazt)elehlla?xful of tools which he does not know how
aw
s f the cities of Switzerland and Bavaria—
In'some ° f many other countries — the trave}ler
and indeed Or cheaply, beautifully wrought little
e vi)g . and even in the streets of Londo.n,
et Ofc;vo ;og shrouds the traffic and mufﬂe's its
e atrlzg) afternoon pretends to be t.he evening,
o brightly - lighted shops remind us th}?t
'and' P is coming, there are to be found on the
O one rlz ed, hungry -looking creatur'es e;el"-
'curblztr(;gz thggpa;ser-by to stay and examine their
imp
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trays of penny toys. Most of those crude penny toys,
and most of the artistic little wood ~carvings to be
seen in continental cities, are made with only one tool
—a sharp knife. Perhaps you say, ¢ Penny toys and
wood-carvings have nothing to do with carpentry.’
Pe.rhaps they have not; but I am inclined to the
opinion than most of the makers of those articles can
do more with their sharp knives than you can do with
all the tools at your disposal. It is not the tool that
makes good work but the workman'’s mastery over his
tool, and to those of my readers who fecl that they
would like to make something let me add one more
word of moralising. Itisthis: a good tool is the work-
man’s best friend when he knows how to use it and
understands its limitations, and no tool can be a good

one to the workman who has not mastered this rudi-

mentary principle. By all means make something—

even if it is only a mess. Think of the romance of the
wood you will use, which can bring to a city garret a
breath of the murmuring forest ; think if your will of
the romance of the commonest tool, of the romance of
the craft you are entering. Drink deep of the joys of
the well-set plane, echo the song of the saw. Yes!
make something, and dream of making others, and
you will taste one of the sweetest joys of life—less
liable to cloy, I think, than any other in the whole
realm of pastime. Let the cricketer bleat about bats,
a.nf:l the fisherman rave of his rods ! Smile, super-
011101‘15 gardener ! There is no scent in your nostrils
that is more dear to you than the scent of the fresh-
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cut wood to us. Squint on, you with the microscope !
What you find beneath your lens we found there long
ago! We say that you none of you derive so
much pleasure, so much benefit, so much health
and strength and entertainment from your hobbies
as we do from ours. Thus the amateur carpenters.
Well, you may believe them or not as you please.
They may be right, but there is a strong probability
that they are wrong, being for the most part young
and ardent. We love our gardens—at least I love
mine, when I can keep out my neighbour’s pigs; and
Isaac Walton was a fisherman and a most amiable
fellow. And cricket is a capital game, and micro-
scopy an absorbing science; and on the whole we
must admit that all these are admirable things in

their proper seasons and places, and that carpentry

does not differ from them in this respect. What
any one may say of think about this matter does not
make carpentry one whit the less useful or deprive it
of any of its interest. By all means, therefore, let
us be carpenters, and other things as well.

Assume, then, that this question is settled or shelved;
we want to be carpenters—at least we want to make
something—and carpenters we will be, without more
ado. What tools shall we buy ?  Or, in view of what
has goﬁe before, what tools shall we avoid buying?
Saws we must have, and planes and chisels, and a
hammer and a box of nails; screw-drivers and gim-
lets? Oh!anda glue pot? Perhaps; but letus take
them one at a time. Saws. Did it ever occur to you
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;fll_al: afsaw is .? remarkable tool? It is remarkable
W(l)ris,ogo:h?t:”:,g;mty Of. th(‘: principle on which it
diversity of . ¢ applications, for its amazing
y o t_ypes, and, not least, for the ignorance
psople show in their use of it. There are, 1 believe,
zr:u: ?evtug(;md} .d\lffercnt kinds of saw teeth; here
half-moon hoo:: “(;h’ probably, you never heard :
hog mane, bird ’t '(l)g’ lance, seg, gullet, parrot bill,
and each ’used f o fé-llse tooth,—all quite distinct,
noed 1o bo told orf a different purpose. You do not
for that matter, 0ll course, that carpenters’ saws, and
their power to all other saws as well, depend for
cutting angle :u(tj 0‘n4th’rce attributes—the sharpness,
the hori £'¢ and “set’ or flngle of divergence from
o orizontal plane, of their teeth. Without these
tOOIgﬂsl a saw.would be l?ttle more useful as a cutting
o dan a piece of old iron with a serrated cdge. A
s epends on the sharpness and the face-bevel or
curat{l; angle O.f the teeth for its power to cut ac-
it to (?lza:rilt:e:?pldl-y’. while the set of its teeth enables
is, the pas as it1s worked. Unless the kerf, that
w;der tll)la Satﬁe which the saw makes in the wood, were
it could :ot Zblade of the saw, it would stick so that
saw begins toe.moved, Whe“ you find that your
half-way throu J}?m a?d stick when you have sawn
that the saw if da plec? of ,WOOd’ you may take it
language that it el;]landmg in the plainest possible
another stroke of shall be re-set before it will do
and face b, work. The shape, size, number,
evel of a saw's teeth vary with the work
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it was called into being to perform. But as—for
the present at all events—we shall have to do with
a single saw different sorts of work for which ex-
perienced carpenters would use several different saws,
let us confine ourselves to the one which will be
most generally useful to us. We will therefore
choose a hand-saw; between 24 and 30 in. will
be a suitable length, and it should have four teeth
to an inch, although most hand-saws used for cutting
soft woods have five tecth and for hard woods six teeth
to the inch. A saw with a lesser number of teeth

A
FiG. 1.—Ordinary Teeth of Cross-cut Saws (for soft woad).
A, four tecth per inch; B, three teeth per inch.

will be more useful to us because we shall sometimes
require to use it for ripping, that is, for sawing wood
in the direction of the grain, and for this purpose a
few large teeth are better than a larger number of
smaller ones. A hand-saw is properly used for cutting
wood against the grain, that is, across it. The
carpenter who may be called upon to do all sorts
of different jobs, from rough joinery-—post and fence
work and the like—to cabinet-making, arms himself
‘with a regular magazine of saws. He will even have
several different kinds of cross-cut saws. One, used
y for sawing pine and other soft woods, will have

(c 497 15

onl
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five teeth, or the points of five teeth to the inch, and
the face-bevel of the teeth set at an angle of abou; 45°
He will have another saw, with teeth having their
face-bevels at a lesser angle, which he will use for
atxgle-cutting. He will have another one with
different shaped teeth, and fewer of them, for cutting
hard woods, and still another for cutting very hard
woods. Mind you, I do not say that cvcfy carpenter
has all these kinds of cross-cut saws ; some, doubtless,
at least among the ‘soundness’ class, would not be
able to tell which was used for what, any more than
you could ; but I know some carpenters (though
they would not carc to be called carpenters, since
most of them follow, so they would tell yo’u the
far more advanced craft of pattern - making) ,Who
flctually usc all these saws, and who would consider
1t a great hardship to have to do without any one

or another of them. 1 had very nearly forgotten

about one kind of cross-cut saw, which is in such
common use that it slipped my memory for the
:;ozlenft. .Here it is—the most aristocratic member
s family—the panel saw, rather delicate, very
slende‘rf having  many teeth, and boastful of its
capabilities of fine work. It is one of the ¢indis-
pensable’ tools in the shop.
e vk o 15 0 e up ik oo
longitudina y brings, as I just said, the rip saw to his
. 1s is a larger and thicker saw than the cross-
cut pattet:ns and materially differs from them in the
shape of its teeth. In this saw the teeth have their
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faces at right angles to the blade, and are sharpened
dead square on the face. The rip saw may be regarded
as the coarsest of all saws. The finest is not to be
found among those we have mentioned, but among
either the back saws or the frame saws. The back-
saw class includes the tenon and the dovetail saws.
They have very thin blades, which would buckle in
use if they were not strengthened by iron or brass
¢packs.” Their names imply the uses of these saws.
They have many fine teeth, the number varying from
eight to twelve or more points to theinch. The frame
saws are also very fine and delicate. They are used
for cutting out spaces from the inside surface of work,
and are made very narrow, for they sometimes have to
saw out small curves and corners around which they
must be able to turn readily. They are thus called
turning saws or frame saws or bow saws from the
fact that strength to do their work is given to these
frail and slender saws by virtue of aframe which holds
them in tension. The fret saw is a form of frame saw,
and the most fragile of all. Nor, while we are on
this bewildering subject of saws, must we forget to
mention the compass saw, a very fine and narrow
saw used for cutting curved surfaces. It has a little
prother called a keyhole saw, so called because it is
small enough to cut out keyholes and other small pieces
of wood. Several shapes and sizes of these little com-
pass saws are sometimes made to fit into one handle

r ¢pad,” whence they are sold as pad saws. Should
you ever be beguiled into buying a pad saw, see to it
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well t'hat the pad is so formed that the sharp ‘tang’
or Sf?lked end of the blade cannot slip through and jab

yomém the palm of the hand while you are zsing it.
joine(:- “;2‘(3111 Cf;);-th‘e saws which the carpenter and
shipwright the”‘“"{’_akef;. the wheelwright, the
cooper the’ , musical instrument maker, the
» pattern-maker, and the rest of the wood-
:’Orkers generally use with their hands. We will
t;pli?;emt(ilrtt t;:’C have not sufficient pocket-money
hot quite sure \ET Olne of thcse‘ saws, or that we are
will Laag lo-n . v 1el}1er t'he (.l«\sxre to make something
or, if you ?‘icr'?OLfg 1to justify a greater expenditure ;
desert islzmlzl a;"dl:\"ciu];p()sc that we were cast on a
us (bcing in,this rcsp@eﬂo;tv;mtt;‘(‘nough lu'llav‘c \V{th
Robinson) one saw : ~UL ¥, like the Swiss 1::1mxly
which saw shoal : assume any of these things—
we find the m we prefer to have?  Which should
nasty creep F\Stl_gencra‘lly useful?  Ah! I have a
myself ‘in };'orw't“’]g which tells me that I have let
enough of car 1t," as vulgar people say. I know
penters and carpentry to be quite sure

that w i
hatever kind of saw I mention here in answer

¢ ]
r::aztcllrdquestlon, I shall be howled down and com-
ed to take the very last of back scats hy a

:::\faslll:;r;ri(ifr 1tr(l)dlgnant sawyers, cach armed with a
the responsibilitanyf other. So I am going to shirk
tell you insteai’lo expressing my opinion and will

i what my ¢odd-jobs’ man thinks
about it. He is a very competent ¢ odd-jobs’ man.

True, he i
, has a mania for putting up unnecessary
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fences, but he is really great on poultry-houses, and
likes to exhibit his skill on household repairs. He
can put new vigour into the most wobbly of hard-
worn tables and the crankiest of ill-used chairs; and
he seems to do everything with only one tool—a time-
honoured saw. ¢Turner’s ¢‘Farmer’s” saw, that's
what it is, sir; and the best as ever I used.’ I am
inclined to think that it is the only one as ever he
used, which probably accounts for the diversity of
uses to which he is able to put it.

You might do a great deal worse than follow the
¢odd-jobs’ man in his choice of saws. For my own
part, I have a great regard for the saws of Disston’s
manufacture. These are American, while Turner's
come from Shefficld; and T have a feeling that the
British boy’s choice will be guided by patriotic
motives as much as by anything else. So we will
suppose that we invest 3s. 6d. (I think that is the
priceyin a ¢ Farmer's Saw’ made by Thomas Turner
& Sons of Sheffield. It is 26 in. long—a nice con-
venient size—having four points to the inch, and is
a capital all-round saw. Whatever saw you get, no
matter by whom your choice is guided, it will have a
beautifully bright finish to begin with, and one of
your dutics will be to see that its brightness is never
allowed to vanish. Sometimes you will want to use
your saw out of doors on a damp day, or you will saw
damp wood, or a wood such as oak which has an
aversion to bright steel, and shows it by trving to
make it rusty. A rusty saw—oOrf even a tarnished
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as well as setting, and unlew you can ohtain an old
diSu.\w‘(l SAaw to pracctise on, I xtrnnglv adyise }”“ )
watch a workman perform thaw delicate operations
before at((’.mpling them }‘H?:r\v!{,

There is a great deal of work which we can do with
our saw, but, on the other hand, there i+ a prreat dral
?Vc cannot do with it.  We could build a houwe with
it—a fowl-house at ANy rate < hut we could not make
a kitchen table or even 4 bookohelf for our den.
But, wait a minute  we have not set learnt how to
use this simple and ubtquitous, “ml_' That, when you
come to think of it, is an even more important item of
the carpenter’s outfit than the hnowlede of how to
set and sharpen it ; ves, we munt certainty learn how to
us.(.' our saw, and I had almost forgotten to say any-
thing atall about the matter.  Oh yoo U1 ean hear you s
youare grumbling away like an old woman,  Vou do
not want {o be toid hoe ty wve w0 sa 2 Vou know
already?  So vou mav, my fiend, s oyoun mavs
Indeed, I doubt not that vom can e a sas exeellently
well,  But then, vou see, there are thowe voung
brathers t be considered, Vor all we ;\””“..' they
may get hold of our book 3 they are oo verv cock-sure
of everything, thow vaunyr brothers of ours, that we
may as well take them down a peg here and now,  So
I tell them point-blank that they do not know how
to use even the common or ;;.trd«-x“ handecaw, 1 have
seen (h(‘.n.l atit, time and tme again, wasting wood
and spoiling other people’s saws, as though wood and
8aws could be had for the asking, or picked up in the
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street,  I've seen them seraping and seratching and
blowing, as though their bit of deal was Jonam vitue
and their saw half a hundredweight in weight Of
course, that is not the proper way 1o saw, as we know
welll The less energy that s used in sawing the
better the saw will cute Indeed, a sharp caw should
cut by its own weight alone. It should be started by
running it lightly downwards against the wood, and
not by pulling it upwards, after the manner of many
people who know no better, The saw cuts on the
downward stroke, and scarcely atall on the vpward.
Hlold it at an angle of about 45 with the work, and
place your thumb against the blade to guide it on the
line in starting i, Then, if you hold it perfectly
straight, you will find that the saw requires hule or
no effort to work it, and you will have no excuse for
complaining that it ‘euts crooked,” after vou have
had a little practice, at least. Alwavs use a scribed
line to saw to, and cut alongside this line, so that
there is no measurable gap between it and the
saw kerf; but do not cut actually through it, or
obliterate i, When you have become reasonably
proficient in the use of the hand-saw you jkh()u]d
invest in a tenon saw ; but we <hall speak of this later
on, when the time comes to use .

[t us now leave our saw hung up out of the way

while we turn our attention to the next tool, without

which the
with his work—the plane,
many varicties of planes as of saws,

carpenter would not he able to get very far
Although there are notso

the plane family
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is sufficiently numerous to make it rather formidable
to beginners like ourselves; and we ought therefore
to make acquaintance with the names and uses of the
commonest planes before we go any further. All
planes work on the same principle, and they all con-
sist of these three essential parts @ the otock forming
the bady of the tool, the iron which performs the work
of cutting the word, and a serew or wedyre hy means
of which the iron is made th maintain its correct
position in the stock,  The stock in generally & block
of beechwood having a gap in the centre, and itsinner
sides grooved to take the cutting iron and the wedge
which holds the latter in place.  In the face of the
stock is the narrow slit through which the edge of the
iron projects.  The iron of moat planes has two parts,
the cutting iron proper and the back iron, which is
fixed to it by ascrew,  The purpose of the back iron
is to change the direction of the shaving, to turn it
off, that is, and to throw it upwards and out of the
way through the escapement or mouth of the planc.
The back iron literally *breaks the back’ of the
shaving and so deprives it of its power to tear up the
fibres of the wood in advance of the cutting iron.

The first plane which the carpenter uses when he
starts to make anything is the jack plane, which is
about 15 in. long. It takes the rough surface off
the wood, the *jacket” as carpenters call it, and it
‘carrics more iron’ than the other planes, which, in
plain language, mcans that more of the iron prajects
through the mouth, so that a thicker shaving is cut off.
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A plane of the same shape as the jack but very much
longer, being gencerally about 30 in. long, is called
a trying or try plane. It is used for accurately facing
up work which has had the rough removed by the
jack plane. ‘The carpenter uses this plance for ‘shoot-
ing* the edges of his work, the great length of the
stock taking off all inequalities and Jeaving them
perfectly true and straight. When the time comes
that you require to make a butt joint of two long
picces of wood, as for a wide panel or a table top, it

T g0 =Jack Plane,

will be necessary for you to heg, borrow, or huy a
trying plane; but until then you may safely forget
that such a thing exists.

The smoathing plane is another which is in every-
day usce. It is much smaller than the jack or tryving
planes, and its sides are rounded instead of being
parallel. Tt carries very little iron, being set to take a
very fine cut, and it is used for finishing up work,
removing scratches and dirty marks and the like.
The three planes just mentioned, the jack, trying, and
smoothing, are called the “bench” planes, because they
are used on every picce of work that passes through
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the joiner's hands. There are three other planes,
called fore, panel, and jointer, which belong to the
same class and are variations of the trying pliane, bt
we need not trouble about these, But there are other
planes which you will need to use Tater ony when vou
have mastered the beach planes, and we mav a
well make acquaintance with these now, There are
indeed so many more planes that it would take a long
time to speak of them all, and we must therelore con-
fine ourselves to those which are in most frequent use,
The first of these is a rebating plane, which s vsed
for cutting rebates or ledgese Tt has only one iron,
and a narrow one at that, and as there is no back iron
to turn off the shaving and throw 1t out, special
provision is made for this in the shape of the plane.
There is no opening in the top of the stk 25 in the
case of the double-iron planes ; mstead, a aroclar
opening is cut i the side. This space 1s wypening,
being wider on the escapement stde than on the aither,
A circular motion is thus imparted to the shaving,
A more complicated form of rebating plane is calied a
fillister. It has a “fence " or guide by means of which
the workman can adjust it to cut a sebate of any
particular width, the ordinary rebating plane being
merely guided with the hands. The fillicter 14 aleo
fitted with a verteal knife which turns the anote of
the rebate s it s cuty thus obviating the necess v for
subsequent cleaning up with the chivel,

The rebating plane and s more arctocred b O

can only cut on the outade edges of worke e, of
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course, frvquvntly necessary to make a depression,
such as a groove or a <lot, some distance from the
edie of the work, and for this purpose a plough plane
is used.  Like the fillicter, the plough plane has an
adjustable fenee which can be regulated by Screws
to enable the workman to cut a grroove at a cons
siderable distanee from the edpge of the work,  There
15 also a vertical adjustment for regulating the
depth of the groove
tor he cut, l'l(\\lgh
planes  vary  con-
siderably i form
and in the number
of adjustments and
tools combined in
them. Some  of

them are very cla-

Foo o v 0 Brase,

borate and can be
made to do all sorts of work, such an tongruiag and
grooving, slitting:, rebatingr, beading, and moulding,
so that the owner of a plane of this kind can dispense
with several others. A grood plough plane 1 an
expensive tool, and withal a delicate one, and until
you enter the higher realms of joinery you ought
to be able to managre without one, .
A much simpler kind of plouich plane is the router
It consists of an iron stock and a right-angled tron
which can be raised or lowered to suit the depth of
the depression being cut. The special purpose of

the router is to cut depressions at any distance from
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the edge of the work.  Thanks to the fence bw means
of which the workman 1s able to guide the fillicter
and plough planes, he can cut lus grooves and rebates
with no other preliminary than the sharpemng and
setting of the plane irons s bat with the router gt
first of all necessary to cut down the 2 ios of the
depression to he made and to take ont some of the
material with a chisel o the sunk space o made
the router cuts lower and Jower, 1ty ron beingr
lowered from time to time untl the proper depth s
reached. Tt makes a perfectly smooth hollow into
which a chisel could not properiyv reach, and ats right-
angled iron enables it to work into corners.

At the beginningr of this chapter we laid down, in
no uncertain terms, the necessity for the embryonic
carpenter to avoid buying a large number of tools,
our plea being, you will remember, that he will the
more readily master a few tonls; and we must act up
to .this resolution in choosing our planes. 1 say
¢planes,” in order not to give too great a shock to
those who are not beginners. Such as these will
shake their heads of superior wisdom and will tell
you that you cannot manage without several kinds of
planes.  You must have a jack plane, they protest,
and you must have a smoother, and vou must have
a lr\"ing plane, and a rebating and a ploughing, else
hm\" are you to do the work for which such planes as
these were invented 2 Perhaps you think that thisis
incontrovertible 3 for, after ally say vou, workmen do
not buy planes and other tools just for the fun of
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buying them. That i< true enough; but permit me
to remind you that yorp are not vt a workman, and
that this argument theretare does not apply to vou.
No, T insist on the limitation of toole: and that you
shall confine vouraelt to the selection and purchase of
a single plane, as of a wngle waw.

I mentioned jnat now that the hench planes are
g(‘nc'r:\ll‘\' made of  wood, beechword hemgs the
commaonest material, thougeh the wock o of the most
expensive planes are cametimes made of hos waod.
They are also made Lirgely of wteel and iron, and, all
things considered, an irom plane will he the most
suitable kind for the beyinner to bov, Tt will have
the disadvantage of preater weisht than a wooden
plane of the <ame size, but, apart trom this, it will be
a more useful tool, for thewe peasona: (1) The face
is planed quite true before it s honght and needs no
attention afterward.. The face of the wooden plane
i1s not often true, and consequently hues to he ‘l’l"""d
up from time to time by the workman  a delicate
operation at the best of times, but an impossible one
when there is no cecond plane with which to do it
There are other Little adjuctments wach an the paring
of the wedge —which a workman petforms on his
plane before he i reatly satistied with it () The
wedge adjustment common to wooden planes is less
casily mastered by the beginner, who tinds out the
knack of serewing up the iron to the correct angle
and correct (!('pth maore l]llilkl)‘. All metal [)l.’\m‘s
are fitted with sorew adjnstment. (3) A\ cast-iron or
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steel panel plane is rather longer than the ordinary
smoothing plane, and a hiode shorter than the Cack,
Strictly speaking, the pancl plane is used for ven
fine and accurate work, and a Jomer woeld nor dream
of using it for the rough worl which v the proper
province of the jack. Ui, moreover, 4 more ex-
pensive tool than either of the other planes. How-
ever, settingr aside theae obiections, an iron plane of

the size of the panel plune will be a v ry useinl ool

W e
PR

Frz 7. Castiiron Panel Pline,

for the beginner. T remember buving ut a sale at
one of the bir toal shops an ron pasel plane which
was a bit old-fashioned, and was consequently sald
at a very low price; perhaps vou might be able to
buy one like it In any case buy with vour pline
a (iuplir:m- cutting iron, and use one for rough work
and the other for fine,

Before our plane can be of any use 1o us we must
possess ourselves of an oilstone,  Oilstones are small
oblong blocks of very fine-grained  candstore, and
are used for putting a keen edge on all cuttingg ools,

¢ a97) 12
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and *wipe it very gently across the stone, holding it
perfectly horizontal.  Give it a slight rotary motion
and then hit it dear away from the stone, dean off
the oil with shavings or a picce of rag, and it is ready
for replacing tn the plane. OF conrse the back aron
must first be fined to 1t the right posttion, Re-
membering what was sad about not letting the edges
of the two irons come in contact, you must slip the
screw through the hole, slide the iron down and
serew it up as tightly as vou can, using vour ingers.
The cutting iron should project bevand the back iron
about & of an inch for the jack plane (or the iron you
will use to do the work of the jack plane) and about
half as much for the smoothing plane,  Having
screwed the drons together with vour  fingers as
tightly as you can, place them flat on the bench and
use a screw=driver to make them still tigghter. I you
have bought an iron plane having a serew adjust-
ment you must notice, when vou take out the iron,
how the adjustment works ; there are slight variations
in different makes of plane, and voun will reverse this
process when you replace the irons after sharpening
them.  For the preliminary rough work for which the
jack plane is used rather more jron must project
through the hole in the face of the stock than is
allowable for finer work. For the latter, the tron
must just show through and no more. You can tell
how far it projects by holding the plane up and
looking alongr it, and the know lede of the amount of
iron which is actually ne essary for a particular opera-

[y
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tion can only be gained by experience. Tt will vary
slightly according to the nature of the work, and the
hardness of the texture and dryness of the wood ; and
you will also be assisted by vour own Jjudgment,
A light tap with a hammer on the top of the iron will
send it slightly forward, and & corresponding tap on
the heel or back of the stock will cause it to move
slightly backwards,  After a hitde experience you will
get in the way of quickly adjusting the posidon of
the iron to suit your work.  In the wooden planes,
which have the irons held in by o wedge instead of a
screw, the method of taking out the jron is cqually
simple, although it may take vou a hule longer to
master. The wedge is Toosened by iowap given on
the heel of the stock. Remember thisg if vou buy
such a plane, and do not deface 10 by banging it about
on all sides to make the iron come out.

You will need a considerable amount of practice
with vour plane before vou will Ve able 1o true up
properly a picce of woodo There is a knack to be
acquired in the sharpening and «etting of theiron as
well as in the actual handling of the plane, <o thuat
you must not be in too great a hurry to fmake some-
thine.' A good wav to acquire practice, even though
it be rather uninteresting, is to plaine up all corts of
odds and ends of wood, firct taking care to <ee that
there are no nails in them. You must provide a stop
on the beneh or table at which vou work to ro<t the
wood against when von are planing. A comnle of

serews which can be raised or Jowered to suit the
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thickness of the wood anwwer well ;Or you oan buy an
adjustahle bench stopwhichcan be let inta the hench
or, agmn, you mav improvise one for vourself by
the useful exercive of a hirtde inventive 1,’.-,-‘;m acity.
Alwave muake a pont of wonbangs a line on your wonnd
to guide vou when planing:, or when dnmg' any other
vperation, for that matter,  Plane up one nide of the
wood and make a peacil mark onat The side first
planed ic calied ahe recide,” and the edge first
planed the Lacesedge, and Gl measurements are
taken from fuoe-wde and  fu ceedye. Tence the
necessity for patting. on them an easaly lru',:_'lli-“-"h'"
mark. . When experience on il it of wood has
taight you how o manpulate the plane with a fair
“f“”‘”“ of succe st i goad plan o et ont and cut
simple joints, such as are to be deworibed in another
chapter. Thew joints need not bhe patt of anvihing
other than apprenticeship, but  they will lu.lp to
d""“l”_l’ vour shaltl bhetter than ans lhin'x' el

I'here are non many tools which vou peed to buy
(,”wr. than s and plane, and lh«‘\'- will not involve
You in any grreat expenses You will want chisels
before you have prone very far, but the fower vou buy
to begin with the better, A single firmer hi.‘-(*l- the
firmer chisel i e ordinary wort. say i wide,
"”fd a couple of mortise Chisel - vou might manage
\w'th nn'ct of the Latter—will be q,;“,. enough to start
“"”'-. Ihe mortise chisel is used for cutting mortises,
and is a much heavier and thicker inactrument than

the firmer chise T - .
mer chisel, The firmer chisel should not be
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struck with a mallet, or at most very Lizhtlv struca,
but pressed through the wood with the Land, a livde
at a time; but the mortise chisel necds Leavy blows
to force it through thick wood.  Of course the chiscls
must be kept very sharp; the harpening process
being performed on the ailstone in exactdy the same
manner as was deseribed for the sharpening of the
plane iron. You must also provide vourself with
tools for boring holes. A brace and a set of Lits
would be very useful. The brace is c¢heap enough,
provided you steer clear of the highlyv finished tools
resplendent with varnish and nickel plate s a ratchet
motion is not even necessary, but the bits are more
expensive, for you ought to have good one. Cheap
bits are made of poor steeland need alotof sharpening,
and they may break or bend.  Twist bits are preferabic
to centre bits, for the former lear the driilings out of
the hole as they cut ity and the latter do not. Apart
from .a brace and a few bits you should have a couple
of gimlets, for boring screw holes, and two bradawls.,
One of these you will file to avery fine edge, sharpen
it on the oilstone, using one of the cdees of the stone
so as not to scrateh the face, and use o xclusively for
scribing lines. The other must also be slharprned—
the sharper it is the better it will cut—and kept for
boring small holes. In making a Lole in thin wood

use the awl so that the edge cuts across the gram and

not along it there is then less likelhood O lring
the wood.  Serew-driver and hammer congpboe oor
1

ool outfit; but there are still a few measuringe wnd



168 Wood and what we Make of It

marking instruments to be considered. You will want
a measuring rule, the form of which is unimportant
so that it has one reasonablv straight edge divided
into 32nds of an inch, but vou muct remember always
to take measurements Srom the same edoe, This is
very important for the reason that cheap rules are
never strictly aceurate, A\ !r)‘-kq\mn'. a m:u'kiﬂg
gauge, and a pendcil are alea necessarv,. When you
want to cut mortics and tenan Jomts a maortise gauge
will have to be added.  Choose 4 gerew arrangement
for adjusting the fences of thewe grauges, for vou will

find them casier to manage than the orthodox wedge.
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CHAPTER VI
The Sclf-=Madce Carpenter

Having bought a few tools, our first impulse is to
start 1o make ‘something.” A very natural and a
very laudable impulse it s, to be sure ! But, un-
fortunately, we are prone to choose for our first efforts

We

start to work glibly by measurmg out material for

a something which it is bevond us to achieve,

a cupboard, or a writing-desk, or perhaps a chair,
and it is not until we have wasted a good deal of
wood -to say nothing of the time and energy thrown
into the bargain--that we realise that the making of
cupboards and writing-desks and chairs demands a
high degree of skill; and that somehow the skill
which we had the temerity to presuppose in ourselves
is conspicuous by its absence. Of course we might
have known this before and have saved ourselves
much vexation and vanished pocket-money and we
blame the stupid book which led us astray by telling
us how we should set about making these things.

1t is casy to blame a book, and possibly anathema
: That the book was
really blameworthy is meoet unlikelv; but that is
| I{ the writer misled us at

coothes our ontraged energies,

another story altogether.
109
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all it was < - by ' ! i
' l( s sumply by suppocings something which he
wed a perfect
pertect riche o suppose s toowat, that we
: issessed ot me rely the nece coary bl oand materials,
wit e " |
l talso the Skl neceaars 1o the handling: of both.
t was one v i i
- wothing to ase the hnowdod,re of how an
article 15 or ot N Yy ' !
have tl vobe made, and Gutte anether thingg 1o
; e power o apply our knowled, e, We can
Save ourselves i teos ;
less risk ‘l' much (h‘--l;""'”1“11"”(. and Tun much
SS TSk of becamnge oy | A
tbecamungrdedbianensd in o carpentry, if
Weostart riye Y 1 an’
‘ trght at the hegmning: of the cnadtman’s
ourney | :
Journey and reali e that the things we want to make
are nearer the end,
If vou really .
o I' | aibvowa to tale P CUpentiy s A hohby,
| e 1 wWill bedcource of endle ., ploaare and lasting
wnehit, if vou e | ing
th }' vou have a binser notion of Gt meaning
mn the mere plaving wi
plaving with tool i odd moments, the

bes, : . -
Gt [hlng youcan doowill be 1o put Looks on one side
for a while and join A

‘ carpentiy clacs, or et a local
carpenter to give vou a few lewwons, The former s
the bhetter conrses buat mocaee vou may not have tme
or apportuniy to take .’Ul‘“lllf.l-.;f" of ii, Jet me «ayat
once that vou can teah vour.elf to hecome an "\i“'rt
\\‘.()()(l-\‘\'nrkvr by dilizentty stadvingr the directions
gn'("n m pr.‘lrtit .ll luurl{\. and by ;l-[vll]\ilu' \‘Hmu(‘l{ to
continual practice with tool, -

I had a carpentry macter once whao would not allow
m.c to make anvthing at all until he hae quite satisfied
himself that T knew how the

simplest thing ought to
be made, kO

e l.?n(l the smalleat aperation properly  per-
med., F i ‘
or a long time he compelled me to wald h

The Sclf-Made Carpenter -1

how he cut up little bits of wood and joined them
together in one way or another. e asked questions
the while s Tthought they were silly questions because
I could not answer them, but 1 subsequently found
that they were very sensible —so sensible that, had 1
the space, T should like to write them down to help
you to bhecome as able a carpenter as my obd master
was.  After a time 1 was allowed to cut up bits of
wood myself and join them together as he Lad done.
I1e would ook at them and sav, Nao, no, that's not
the right way ! No matter, Rome was not built in a
day. Tryagain!’ 1 had to tryv again so often that
I beecame heartily tired of Rome= and of carpentry.
But he was quite righte Yes, he was quite right!
And T learnt in afew months to do the things which
other boys took years to learn or gave up learning in
despair.

I want you to put aside, once and for 211, the notion
that a few tools and a box of nails will make any dutier
a carpenter. You must mahe something, of course,
but Iet it he as simple as possible for astart. My old
master was tremendously strong on clothes-horses, and
I think you might do a great deal worse {or a start
than make one of these eminently usetul it unatiractive
articles of kitchen furniture. Too casy? Well, [ am
not so sure. H oyou make it as it should be made
it will demand a considerable amount of care and
accurate workmanship. At all events, it will not
take long to make and will not reguire mu h material,

while it is pretty sure to be useiul 1 your house-
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hold: Afterwards you can tackle somcthing more
ambitious.

Let us see, first of all, how much wood will be
wa.ntcd for making a three-rail clothes < horse 4 fu.
6 in. high and 3 ft. wide. At all times, whatever
:;-]C lhix'lg you are making, you must first prepare a

lmcn'smn(-d drawing and take off the quantity of the
,m*'lu-n:ll needed.  In the case of the (‘lnth('s-]u;rsc this
Is a very simple business.  The list of material works
out thus :—

Four upii
tights . . X
' A‘l‘ ghts (‘llu upright members of o frame o in
5 are called s,“l(-\) 4' ””Xl}"xl}" 8 o
> . M - . - . . A
IIX (r()*h-[)l(‘cc_s (Cll”wl l'.‘li]\) ‘, O X1 " 8 o

Now a'rlscs the  question, [low can we most
cconomically  obtain  this material? Yellow  pine
(\;'()u]d be a good wood to use, though we might
dt:s?'nd to the cheaper, but less trustworthy, common
fLa : In any case we must provide enough to allow
t(};r \mlstc}n.cutting, and obviously it must be thicker
and some pare of 1 1o e o ki
N of in sl ings.  On looking
t. gh my workshop 1 find that there are several
pieces of fnatcr.ial from which a clothes-horse could be
Er;;;dc. 1 hcr'c ts, for instance, a length of *quartering’
fo'r'tﬁzuzlti'l::lci:d' i“l]. 'by l}l ilhl. whf'(th would ‘dO
wide, from which th; ra)i(l):r(iloull‘l }“‘" ‘tthk M fn.
sufficient quartering 11 . e -wt; afld’ A

g 1} in by 1} in. which would
answer the same purpose.

There is also : icc
. salso: icce
of wood 3 in. v rough p

by 3 in. by 5 ft. long which I should
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certainly choose in preference to the others. If I could
make you a present of this picce of wood I should be
doing you a very useful service, because the sawing of
it would be capital practice for you. You would find
that your saw had an extraordinary predilection for
sawing bevel-wise instead of vertically.
The first thing to do after you have sawn out the
stiles and rails is to plane them up to the finished
thicknesses. When one side of a member has been
planed up truly you must remember to make all later
measurements from it; but you have first of all to
satisfy yourself that this ¢ face side’ is really true and
not higher at one corner than at another, and to enable
you to do this you will necd to be provided with a
couple of ¢winding’ strips. The carpenter says of
his work when it is crooked or uneven that it is ‘in
winding,” and ‘out of winding’ when he has planed
it perfectly true. The winding strips used to find out
whether the work has been properly taken out of
winding are narrow picces of wood 15 in. or 18 in.
long, about 2 in. high, and triangular in section, being
about an inch thick at the bottom and 1 in. at the top.
A strip is placed at each end of the work and the
workman, stooping down and ¢squinting’ along the
tops of them, can tell immediately whether or not the
strips are in the same vertical plane. Any inequality
is remedied by planing from the right-hand corner at
o the left-hand corner at the other end, or

one end t
When the face-side

pice versa, as may be required.
has heen properly planed up you should make a mark
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on it so ?. The edge of the work to which the tail of
the mark points will be the face-edge, and this must next
!)e trued up. Now take your marking gauge and set
it so that the cutter—which, if the g:mgé is new, you
will probably have to sharpen by filing it—is a distance
from the fence equal to the thickness to which the
work is to be planed ; in the case of the stiles of the
clothes-horse the thickness is 1} in. lold the fence
firmly against the face-cdge of the work and run the
gauge firmly and steadily along the whole length of
the stile. Now turn the wood round and scribe
ant.)ther line from the opposite edge, and you will have
a line on each side of the wood which will show you
exactly the amount of material which is to be planed
away.

. Having planed up sufficient wood to make the four
stiles, you must cut each to the exact length, taking
great care to sce that the ends are quite sq(mrc. The
next thing to do is to sct out the mortises which must
be cut in the stiles to reccive the tenons on the rails.
There are three rails to be joined to each stile, and
th.e mortises must be marked at the distances shown in
F{g. 8. When you have satisfied yourself that the
stiles are all exactly the same length take your rule
and measure off two inches from one end, and with the
try?square and a bradawl sharpened to a fine edge
scribe a line at this distance. The fence of the try-
square must be held against the face-edge of the
work, marked A in the sketch, and the line scribed
between edges A and B. Next scribe another line
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between B and D, then between A and C, and finally
between D and C. At a distance of 1 in. from the
ist line scribe a 2nd; at a distance of 16 in. from
the 2nd line scribe a 3rd; at 1 in. from the 3rd scribe
a 4th; at 16 in. from the 4th a 5th; and at 1 in. from
the 5th a 6th line must be scribed. Each line must
be drawn on four sides of the stile, and in the same
order as the first. The pairs of lines thus scribed
show the positions of the mortises; the next step is

FiG. B.—Mortisex for Clothes-Horse.

to mark the mortises themselves. Todo this we shall
need a mortise gauge, at least we can count on greater
accuracy if we have one, although it is not absolutely
necessary as we shall shortly see. The mortise gauge
arefully set so that the cutting points are
Hold the fence against the edge B and
[ -in. spaces; nOwW

must be ¢
2 in. apart.
scribe lines between the threc
turn the wood round until the opposite side is upper-
most and scribe similar fines on this side, holding the

fence against edge D this time. If you have not a
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mortise gauge you can make the marking gauge do
similar service in this way. Set it, first of all, at
S in. and scribe a line on face AB—the fence of the
gauge being against B—between cach of the 1-in.
spaces. Then turn the wood round and mark face
CD, holding the fence against edge D this time.
Next set the gauge to 13 in. and mark in turn faces
AB and CD, taking care to keep the fence of the
gauge always against the face-cdge. It is very im-
portant, because although your stiles are supposed to
be square, it is unlikely that they are exactly; and
if you held the fence of the gauge indiscriminately
first against onc cdge and then another, you would be
pretty sure to find that there were discrepancies when
the time came to fit mortises and tenons together.

The mortises having been properly sct out must
now be cut, and to do this you must provide yOUrself
with a mortise chisel exactly as wide as the mortise to
be cut, .. § in. The mortise is, of coursc, cut
lengthwise of the wood. Having sharpencd the
chisel on the oilstone, hold it quit‘c upright on the
wood, about % in. from one end of the mortise, and
give it a sharp blow with the mallet. It must, of
course, be quite parallel with the end of the mortise,
a.nd no part of the edge of the tool must overlap the
lines at the sides. The object of starting a little in
front of the line is to break down the fibres of the
wood and to avoid the risk of the chisel being forced
back outside the line. When you have made a couple
of preliminary cuts you can put the tool actually on
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the line and drive it about half-way through the wood.
Do not be afraid of hitting too hard; indeed, with
wood as thick as that you are using the stronger the
blows from the mallet the better, so long as you
hold the chisel straight. Having made a fairly deep
cut at one end, turn the wood round and tackle the
other end of the mortise in the same way. Then
reverse the work and cut down from the opposite side
until the chisel goes right through. If any loose
splinters are left in after the mortise has been made
they must be removed by trimming down the sides with
a sharp firmer chisel.

Now we must take in hand the six rails. If a
board of suitable length and rather more than an inch
thick is to be had, they can be cut out of it; though
we shall not need to look far to find material from which
they can be shaped. Inany case they must be planed
up and each one cut dead square to the exact length.
When, this has been done, there only remains the
shaping of the tenons to fit into the mortises on the
stiles. To set out the tenons you must first of all take
the rule and mark off 1} in. at each end, and then
scribe lines at this distance on all sides of the rail,
bearing in mind what has been said already regard- -
ing the use of the try-square and the importance
of marking the lines from face-side and fa. edge.
Then take the mortise gauge—it need not be reset, for
as all the mortises are the same size there has been
no need to alter it—and mark off the thickness of the

tenon, running the gauge across the end of the wood
(c 497 .
3
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as well as along the two sides which will need to be’

cut away to form the tenons. The tenons must be
cut with a tenon saw. The saw should be started on
the edge of the wood farthest away from the workman,
and tilted so that it points downwards. As soon as
the cut is about } in. deep the saw should be
brought gradually to the horizontal, great care being
taken to hold it up perfectly straight. Saw as lightly
as Possible, and watch the work to sce that you are
cutting exactly on the line made by the gauge.
When the sides of the tenon have been cut down,
turn the rails round and saw the shoulders ; in other
words, cut down the lines at right angles to the
tenon so that the saw-cuts join.  The tenons must
make a tight fit in the mortises, and if they are
to do this they need to be carcfully and accur-
ately set out and sawn. It s unlikely that you will
manage to make a first-rate fit at the first attempt, but
afte'r a little practice you will have the satisfaction of
feclx.ng that you have mastered the most important of
the joints used in woodwork, and the simplest of the
great mortise and tenon family. You will be intro-
duced to some of its brothers and sisters in subsequent
chapters. If you find that the joints do not quite fit
when you come to try them, it will be necessary
to pare a bit off the tenons here and there with a
sharp chisel, Although there must be no wobble
or looseness, they must not fit so tightly as to need
great force in the putting together. Of course, it is
better to cut them on the tight side than on the
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loose, as in the latter case you can do nothing with
them.

When the two parts of the clothes-horse have been
framed together, they must be joined with hinges
made of bits of strong cloth nailed on to the stiles
with tacks or clouts. The hinges should pass from
the outside of one stile to the inside of the other.

It is unlikely that the budding carpenter will be at
any loss to know what to make, and the object of this
chapter is simply to give instructions for the making
of afew simplearticles
which embody useful
practice with tools.
Here is an idea for a }
nail-box, which you
will find handy when
you want to carry K1t g —Nuil-Box.
nails about from one
place to another. It is quite easy to make, but every
part of it should be shaped with care. Do not go to
work with the idea that because a thing is of little
value it is not worth while to put much time or trouble
into its making. If thisis the sortof spirit in which you
set about a thing you are never likely to become a good
carpenter, or a good anything else, for that matter.

The nail-box will not require very much wood.

Eight inches long by four wide and two inches deep
would be a useful size, but of course you can work out
the dimensions to please yourself. Half-inch wood
will be quite thick cnough, and you will have to provide
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for t.w.o sides 8 in. by 2 in., two ends 4 in. by 2 in., one
pa.rtxtlon 7 in. by 4 in., and another partition 3 in. by
2 in.  Then there will also be needed a piece for the
bottom 8 in. long and 4 in. wide.

The ends and sides are to be dovetailed together.
There are many forms of dovetail Jjoint, and the one to
be used for the nail-box is known as the common
dovetail,' and is the simplest form thereis. It is quite
an easy joint to cut. The little dovetail-shaped picces
are cut on the ends of
the box, and pins
which fit in the sockets
or mortises between the
dovetails are cut on the
sides.  Let us take the
dovetails in hand first.
Having planed up the
wood and cut the ends to the cxa(:tblclt)agth——taiing
care to sce that the edges are square and all four
corners right-angled—mark off at each end a distance
exactly equal to the thickness of the side-pieces
of the box. This shows the depth to which the
dovetails are to be cut; the next thing to be done is
to mark the positions of them, which must be done
with a rule and a sharp awl. The ends must now
t?e held upwards and the dovetails sawn along the
lines. It is as well to make a vertical saw-cut down
the spaces between the dovetails, as this enables the
woo'd between them to be more easily removed and
avoids the risk of breaking off the dovetails. The

Fto. 10.—Dovetails,
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sides of the dovetails having been sawn, the wood
between them must be cut out with a sharp chisel.
Take a cut from each side of the wood and afterwards
trim the corners quite clean, cutting right back to the
line. When the dovetails have been cut the pins
must be made on the side-pieces of the box. To do
this fix the side, end up, and put the dovetails against
it at right angles in exactly the right position, so that
they cover the end but do not overlap, and the edges
of end and side are quite even. Hold them firmly
thus while the positions of the pins are marked by
drawing down each side of the dovetails with the awl.
Then cut out the pins with the saw and remove the
wood between them with a chisel.

When you have fitted the sides and ends of the
box together the partitions must be made. These
biscct one another at right angles, thus forming four
divisions in the box. The longitudinal partition also
serves as a handle for carrying the box, and this must
be shaped as shown in Fig. 9. You should be able
to do this quite well with a chisel, first of all cutting
away some of the wood on the outside with the saw,
and boring a couple of holes in the space marked out
for the finger hole, so that you can get at it more
easily. The partitions are joined together by slipping
one over the other, and slots must be cut in both to
enable this to be done. Measure off a distance equal
to half the length of each and mark two lines, the
distance between them being exactly equal to the
thickness of the wood. These lines must be slightly
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longer than half the depth of the box, and must be
sawn down from the bottom of the longer piece and
from the top of the shorter. Cut out the picces SO
sawn and join the partitions together.

When the bottom of the box has been cut out and
squared the whole can bejoined together, The bottom
must })e nailed on to the sides and ends, and a coup'e
of nails can also be put through into the partitions
to prevent them from slipping about.

A garden chair suggests itself as an article on which
you might next exer-
cise your skill —the
sort of chair that is
. all legs and no body,
having instead a can-
vas apology for one
-~ the sort that folds
up for convenience of
stowing in summer-
spidery shanties, and tl i houses and  sim’

My & 1at pinches our fingers when
we are not looking. Such a chair as this is casy to
‘make and costs little, an advantage which should give
It a strong appeal to our attention.

.Thc chair consists of three simple frames which
(sm?e I do not know their names—if they have any)
I will call A, B, and C. A forms the back and
glekfront legs; B the front of the seat and the
t:: “Leogs;b ?.nd C is the connecting link between

» being attached to A at its upper end

Fi, rr.~Garden Chair.
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and fitting into a recess cut in B at its lower.
Elm would be a useful wood to use—if you could
get it—or you could juse ash or oak. Choose a hard
wood, as the chair is made of light stuff and is liable
to severe and sudden strains—at least when given
to the accommodation of portly persons. Pitch pine
would be strong enough, but the experience gained
from working up a harder wood ought to repay
you for the higher cost of the latter. For frame A
you will want two lengths of wood finished to 44 ins.

) T 4
7

72 Squ(i/‘e‘

116, 12.—CGarden Chair. Frane .

by 1 in. by 1 in., and two cross-pieces 20 ins. long
and 4 in. in width and thickness, the distance between
the sides being 18 ins. Plane up the side-pieces and
cut them to exactly the right length, and then, at an
m each end, set out the mortises for the cross-

There will be no need to cut tenons on the
Before

inch fro

pieces.
latter, so the mortises will be } in. by } in.

the cross-pieces are fitted, however, you must drill in
the sides the holes through which will pass the bolts
for holding the parts of the chair together. One hole
will be 14 ins. from one end and another 13 ins. from
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the first. The best plan would be to fasten both sides
together in such a way that their ends are level and
then t<? drill the holes in both at one operation. Thus
you will be sure to get them in the right positions.
Before thL‘. cross-pieces are fitted into the mortises
;’:;kc a slight Ob“q‘“C L:llt in them, and when the

me is fitted up drive in small wedges to hold the
members firmly together. ) )

The ff'ame marked B is shorter and narrower than
A, but is made of slightly thicker wood. For the

7 l’i’,t e of -_~ *”4-‘-"_‘

</ Square

Ny
Square !- S sy "

o AN LRI

S .. 38 . .- i

Fic. 13.—Frame B.

sides )fou will want two picces 38 ins. long b x.} in.
by ;} in.  The cross-bhars are m;ldc of 1-in. St}l’lff and
:ei:?()nito t?e 181 ins. lo.ng, this length allowing for
width "f;’ into the full thickness of the sides, the inside
hole toobetgfil:‘rzn}e being.lé ins. There is only one
from one end fl!) n'1 each side, t'his hole being 11} ins.
rack on \vhic}’l t}:lt ?t the opposite end must be cut the
use. The cuttj ) ;am-e C reSt.S when the chair is in
but you must nf of this rack will give you no trouble,
accuratel] N c.arefu‘l to mark it out and cut it

ely on each side-piece. Mark off a distance of
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4} ins. from the end and scribe a line ; at 43} ins. from
this scribe a second, and at 4} ins. from that scribe a
third. On each of these lines make a vertical saw—
cut half an inch deep, and cut away the unnecessary
material by paring with a chisel.

The frape C which goes outside A to which it is
attached at its upper end, the
lower resting in one or other
of the recesses on B, has
only one cross-bar. The
sides are 19 ins. long and
1 in. wide and thick. The
cross-piece is 22 ins. long,
1 in. wide, and 1} ins. thick.
The lower side must be bevelled, as shown in the
sketch D. The tenons will be half an inch square,
and great care must be taken to

I'1G. 14.—}rame C.

PR AR
o ' -x-  set out and cut them accurately,
72x7%; A, or the cross-piece will rest on a
4;” notch at one side only. To com-
INE . .
__v.7 plete your chair you will need, of
Fie.15—Sketch D oourse, the canvas (or other strong

material) for the hammock, and as well, four bolts with
nuts and washers. Any ironmonger will cut the
polts to the length you need. They should be % in.

in diameter.



CHAPTER VIII
Cabinet-Making ,

YOUNGER readers might be excused for supposing
that the term ‘cabinet-making’ referred exclusively
to the making of cabinets, while in fact it includ?s

*all the better-finished articles of furniture. It is in
reality the practice of carpentry developed into a high
art, the language of woodwork, as it were, of which
carpentry is the grammar.

Some people, however, find it difficult to draw a
hard and fast line between the two. T ake the case of »
a wall-cabinet, for instance, upon which a bcginne.r
may have bestowed his greatest pains, finishing 1t
with a shine that might even vie with that of a grand
piano. How many amateurs have had their hopes
dashed to the ground by some unfeeling person arro-
gantly describing it as ‘not a bad bit of carpentry ’ |
Carpentry, of course, stops at such things as knife-
and soap-boxes, clothes-horses, towel-racks, and
similar useful but not ornamental objects, and out-
door work, which could not, even by the most elastig
minded, be termed ‘ cabinet-work,’

The chief point about cabinet-work is its scrupulous

construction ; from the time the saw first enters the
186

3
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first board, to the last rub of the polished surface of
the finished article, every detail is planned and carried
out to a nicety. No doctored-up packing-case will
ever pass muster. Neither can you make a really
¢handsome’ easy-chair by cutting half one side away
from a beer-barrel and putting in a new bottom, as
I have recently seen described ; for no amount of
padding or covering will ever do away with the con-
structional deficiencies. Briefly speaking, then, the
essentials of cabinet-work arc: carefully selected
material, sound construction, and scrupulous finish ;
there you have the thing in a nutshell.

If you are already a general handyman and have
not only digested the previous chapters, but have
by practice become quite proficient in marking out
accurately, in sawing to a straight line, planing, and
other rudimentary exercises, you may reasonably be
expected to become ambitious enough to attempt
something that will be ornamental as well as useful,
and the admiration and envy of the family in general.
You will not, of course, aspire yet to a ¢ Sheraton’
sideboard, but content yourself with a small fancy
table, or hanging shelves with a useful cupboard
attached. You will naturally have your own ideas of
the shape that it will be like, for you are not going to
be governed by any slavish fashion. This is one
great advantage that the home cabinet-maker has;
he can please himself entirely upon the form that such
and such an article may take, and need not conform
unyieldingly with those stringent laws that bind the
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furniture-maker to put a beading here and a mouldin.g
there, so long as his productions are not ungainly in
appearance and fulfil their intended purpose.

"In the selection of wood one’s choice ought to be
governed by that used in the furniture already existing

in the home, so that any addition it is proposed to
make may not cl

ash with its surroundings when in
position.

In some instances, of course, pine may be
used stained to match another wood, but being soft
it is very liable to get bruised in course of wear, and
S0 becomes somewhat unsightly in appearance. Bass
or American whitewood is a very suitable wood to
use as a substitute for walnut, oak, or mahogany,
where a saving in cost of material is desirable, as it
both stains and polishes well and is fairly hard.
Birch is also a very serviceable wood where a clean
finished effect is ajmed at, and takes stain and a
Polish quite well. Satin-walnut is softer than either
birch or American whitewood. It takes a high
polish, and has a rich golden-brown colour effect that
is very attractive. It may, however, be hinted that a
piece of furniture, once made, is generally expected to
last a long time, a point which should weigh con-
siderably with the worker and assist his decision to
invest in hard wood—oak, walnut, or m
and so avoid the little regret that often com
that this was not done at the outset.

should be taken to secure stuff free from
knots, and well seasoned. Seve
specially for the amateur in this

ahogany—
es later on,
Every care
shakes and
ral large firms cater
respect, but it is no
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bad idea to become acquainted with a_friendly c.'—:x‘bxcrilet—f
ke ho is most likely to have just the. kind o
e ired, and would charge but a fraction extra
;NOOd ;Z%ugaiy would be valuable assistance to the
or w
begflkmlllzl;;dbook on cabinet-making will usually etr:(;
i aborately construc
S th? lmII)t?ritsantC:qutiZteilf you afe the lucky
o 1.f one you are to be envied; but‘ all of us
P 0. laced, and we need not despair, f?r the
e So'pl for’one lies to hand in the kitchen
o nmtc(iml for easy conversion upon the nec.essary
mble,‘ e yfrom those in authority, without In .the
D ki o it less serviceable. The chief. require-
o makmgench for cabinet-work are that 1t §hou1d
ments o d rigid enough to allow the planing of
P o 1 anl ub(m it, without sliding alt?ng the
2 hart boa‘r}j stfoke; facilities for preventing the
b a%t j?cfrom sliding ; and an arrangement .wher.e-
boa": ltf)t)ard may be held vertically for planing 1ts
by the
edge'. 6 shows a kitchen table fitted up to ans\;;ert
Ff- " demands, where it will be opsewed t :t
e e has not been changed in any gred
e appearancm fe-iron screwed to each‘ leg an
B o & (mziie it firm, two screws with go.od-
e dto in the top to press the boards'agamst
P he? , and an arrangement on the .51de that
i with the bench-screw. It is a]mo-sit
e ;‘\c;iz for me to explain the fittings in detatl,
superflu
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:ut this being essentially a practical book, we will
0 so for the benefit of those who wish to dispense

with the bench-screw.

First of all a piece of hard wood is cut wedge-

shaped, but a portion is
end. Th

at the small sketch you will full

meaning, i i i
Ing.  The flat part is for screwing to the side

& oo

O
RSN\

.

-2 /. r"
‘; f’/

l\\\\\\_e @D L]

Fra. 15, —Simple Work-Bencl.
of the table, and the wedge
sto iffe i

p for different thicknesses of board. Naturally,

they requi
‘ yr quire some support underncath, and this is
upplied by a serics of holes i

in which pegs are adjusted
board, a support being laid
boards that do not reach fr

If the aspiring cabine
Rossession of 3 ool

-piece forms an effective

to suit the width of
across to hold short
om peg to peg.

t-maker is already in the
box, he will probably find that

left square at the thick
at sounds rather funny, but if you glance

y understand t!le
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only a few additions are necessary to put him on
the road for a start; but those already possessed
should be overhauled, as it will be found that many
that may have served us well in the past to do odd
jobs will be quite out of the running for serious
cabinet-work. More particularly does this apply to
edge tools, such as planes and chisels; the fact that
an old plane has been coaxed to scrape the rough-
ness off a picce of board, to mend the dog kennel,
docs not by any means prove that it will prepare a
picce of Honduras mahogany.

The most useful form of plane to possess for such
work is the smoothing plane, but for long boards
a regular surface may be more casily obtained by a
longer bodicd plane, as the tendency of the smooth-
ing plane, unless one is well awake to the fact, is
to hollow out when used on hard wood in the length.

Another form of plane that you will require is
the moulding plane. There is a very large family,
all with curious names.
Two useful forms are
shown in Fig. 17, these
being known as the
Quirk Ogee and the
Scotia, and the use of
these planes, as will
probably be guessed, is to form the various mould-
ings which are invariably considered a necessary
adjunct to modern cabinct-work. '

It is no good whatever starting to work until you

FiG. 17.~Quirk Ogee. Scotia Plane.
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Possess at least two good chisels, one } in. and one
% in., and a few between as well, if you can manage
to get them. These must never be used for any
purpose than that for which they are intended; an
occasional insight into what it feels like to be a screw=
driver will render them most likely eligible for the
rubbish heap. I say this because chisels and screw-
drivers do not differ in appearance very largely.
While speaking of ‘edge’ tools I must not omit

the spokeshave, which is a tool for planing up
curved edges.

An illustration is given of it in use
further along,

so we will pass along now to the saws.
Besides the hand-saw, one with fine teeth should be
procured for sawing the narrow strips that the former
would be likely to split, and also for cutting tenons,
dovetails, etc. A fine tenon saw is the most generally
useful kind. Its chief yse is to cut clean and accurate

joints. Then there should be a saw for cutting curves

—either a fret saw, a keyhole saw, or a bow saw.

These tools we have mentioned are those that
specially pertain to the cabinet-maker, but besides
these the household tool-box will be
upon.
grades,

constantly drawn
Also you will require sand-paper of different
and a glue-pot (or a substitute) and glue.

The amateur’s troubles usually begin when he
sallies forth to buy his timber. In the first place,
unless he happens to live in a district where there
is a demand for cabinet woods, he may be told
at numerous places that ‘we keep nothing but
deals and floorings.”  Most of the larger timber
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ards, though, have a stock, if only a sm?.ll one, ;)f
Y aho and other cabinet woods, and by _]u.d'xcmus y
mahogaﬁiyng the yard foreman small quantities may
zggglz;cbe obtained very cheaply. Eve'n thou.gh yz;x
teur, don’t be palmed off with split stfx )
o bos z:lrflain which there are great ‘knots’ looking
or boare® You will buy as much at one time as
: yotn possibly afford, as you will save largel?/
yOudC'n so. When you have your wood take it
tl))ym;nafd put it in a dry place for a few da'ys',l'to
alc;ow for contraction, and sc; avoidi(r;g ;ile Xorisal:ul:s}:
i i itting when made up.
o Cr?Ckfx nlglz 12:1(; illzz:tgtlrig/ous error of supposing that
e on jl, tailmber is ready for immediate working up,
. often it has lain in a damp yard for many
A Vel.yThis dampness must be expelled fr'om the
momhs.f e working it, so a cabinet-maker will keep
YVOOd e days, or in some cases weeks, in a warm
ltlf::; st(())m:xpel t’he dampness, as the shrinkage of
D od | ses 1S iderable.
voo Sc? r:socuibisfol:k(i:ggs(li(izwings. Before starting
. v‘llor any article, however small, you will ﬁn'd it
s t ysketch out the front and side elevations
B e Of aper, with all the measurements care-
tully Sheel: 3 pThes,,e must be referred to consta'mly,
e i ;he size of the various parts. The 111u§-
o a'Scerml'll show you the sort of thing, and you will
e V'Vl to be a great draughtsman to do thls3 for
N oy 2 ou can understand your own dra.wmgs
& lto?sg;ls Zhat is required. You will find it will
tha (c 497) 14
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stmplify matters if you make your drawings in some
measurable proportion, and you will then be able to
tell, .almost at a glance, the measurement of wood
required for cach part.

Now, if you will endeavour to follow, we will show
you the way to set about the construction of the
useful  writing -
table shown on
this page (Fig.
18), of which the
front and side
elevations are il-
lustrated in Fig.
19. In making
this table we
have the follow-
ing parts to con-
sider: the legs;
the rails that

Uf J connect them —
" two front, two
_Lf' Jf side, and one

pr

Fia. xB.—Writing~TabIe. baCk ’ the tOp ’
and the drawer,
ails, and rests on

side ones.

which is set between the two front r.
runners screwed to the inside of the

Here is your list of wood ;—
For the legs

Sids o ;; p.icccs, 2ft. gin. x t} in. square.
Back ang fran . Pleces, o fl. g in. x g in.
Top . J pleces, 1 fi. rin. x 5 in.

I piece, 1ft.1rin. x 1 f1,
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The above, with the exception of the first men-
tioned, should measure when purchased § in. thick,
which will allow } in. for planing. For the sides,
back, and bottom of drawer will be required the
following pieces, these measuring half an inch thick
when purch.ased —

. Sides . . . . 2 pieces, 75 in. x 2 in.
Back . . . . I pilece, 12in. X 21n.
Bottom . . . . I piece, 12in. X 7}in.

It must always be remembered in buying wood to
allow something in the thickness for planing. Wood
from the timber yard is usually in the condition that
it left the saw—requiring planing on both sides, and
at least one-cighth of an inch must be allowed for this
purpose. Thus, if you require a board to finish at
half an inch, it should measure § in. when ‘in the
rough.’

Having got your wood and gathered your tools
together, the first thing to do will be to make the four
pieces that form the legs exactly the same length, and
to see that the ends are so flat and true that the pieces
will almost stand by themselves. If they are not, a
woodworker's file or rasp should be called into
requisition, if the necessary alteration is so slight
that it cannot be remedied by cutting off a piece
with the saw.

Now, if you look at the drawings with measure-
ments (Fig. 19) you will observe that the legs taper,
and in this matter you will have an opportunity of
showing your skill in handling the smoothing plane.
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First mark lines round at a distance of 4} in. from

the top on the four sides, this being where the taper

starts from, and draw a little 3 in. square on the
bottom of each leg in the centre, which will indicate

the lines to plane to; then set your legs one by one
—— - 23

— —e DT e [ 2 i =2 - 3
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FiG. 19.—Front and Side Elevations,

in the impromptu bench-stop, supporting them on
a f)oard fixed on the pegs, the services of a chum
.bemg useful to steady the wood at one end, especially
if your plane is not as sharp as it might be. A word
to those who are disposed to haste ; don’t thrust the
pla.ne about as if you were scrubbing a floor. Plane
deliberately but carefully, and keep your plane
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perfectly level, and occasionally stop to see how your
work progresses.

The legs completed, you have next to consider
the joining of them, and the tenon joint will be
best suited for this purpose.
In Fig. 20 is shown the joint =
in use—the sketch represent- — ===

ing one corner of our table.
The tenons are in this case
about half an inch in length
and the full thickness of the
wood. A slightly different T
form of the tenon joint is Fig. zo—Tenon Jointing.
also shown (Fig. 21), this being technically called the
¢haunched’ tenon, but it does not really matter very
much which of the two you employ, pro-
viding you make the joints fit tightly so as
to ensure your table being absolutely rigid.
|, Be sure and get a nice piece of wood for
e 2t the top, a piece free from blemishes and
Tenon Joint.  defects 3 it will measure 1 ft. 11 in. by 12
in., and the edge is ornamented by running along
with one of the moulding planes, the sharp edges
being afterwards rubbed down a little with sand-
paper.

How is the top secured to the framing? will be
the question that the amateur craftsman will next ask
himself. Of course there are several ways that you
might adopt—for instance, you might nail it down ;
but do not hasten to this procedure, for such a
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method employed for ‘cabinet’ work will give you
away immediately as being a worker of little ex-
perience.  Nails are never used where they are
seen, ncither are screws, except in parts where the
eagle cye of the observer cannot penetrate.  The
~— method of securing the

Tt top in this instance is
g \Z"\\‘~\ I ] ]
, %\\ by means of gluing
it little blocks underneath

\ at the angle where the
\ top mects the rails, on
the inside. The illustra-
tion (Fig. 22) gives a
peep underncath, showing some of the blocks in
question.  On the same page (Fig. 23) is shown
the construction ofa drawer,

which nceds no explana- ﬁ——:::
L

tion, .
When you have pre- E @{"' e

pared the various parts, try
them together to sce if E“ ]
they fit properly. You -
will most probably have to
make slight alterations here and there, for even the
most carefully calculated measurements go wrong
sometimes—one piece made a very little larger and
one a little smaller will, when fitted, make a rather
bad error. When the parts fit satisfactorily glue up
with best Scotch glue.

The next illustration (Fig. 24) is an article of quite

Fi6. 22— Fixing Top.

Fra. 23.--Sketch of Drawer.
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another kind, but one no less useful. It would serve
to hold books, or to collectors would be useful to
store specimens of butterflies, minerals, &c. It has
the advantage of being easily made, and the form is

T1G. 24.—Hanging Wall Cabinet.

one that would not appear ungainly on a wall—a
mere ugly blot, like many of the cheaper class of
wall-shelves. Mahogany would be a very nice wood
to employ, but if you have not the money to lay o‘ut
for it, ordinary whitewood stained would look quite
well and be serviceable enough for the purpose,
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as the article does not have to undergo any great
strain.

T

8¢

b

-
AT

e 18 \
o 13 —

Fia. 25, —Half-plan and Eleva-
tions of Hanging Cabinct.

A glance at Fig. 25 will make it clear to the reader
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that the back of the cabinet measures 2 ft. 2 in. by
2 ft. 4 in., and that to obtain a board wide enough to
make it in one piece would involve considerable

. difficulty. So the expedient of joining together edge

to edge two or three narrow boards must be resorted
to. This is termed fbutting,” and the edges for
forming the joint naturally require to be planed
perfectly true and square. The illustration (Fig. 26)
shows the method of testing the accuracy of the edges

FiG. 26.—Testing Edge with Try.Square. F16. 27.—~Badly-made Join .

with the try-square. When they are perfectly square
they should coincide with the face of the blade, and
when sct edge to edge one board should be quite in
a straight line with the other, and show no inclination
to tip (see Fig. 27). In gluing, it is advisable to
warm slightly the edges of the wood so as not to chill
the glue on appls : rub the glued parts

The



202 Wood and what we Make of It

Jomt§ in cabinet-work, should be of the very best
quality, that known as *Scotch’ glue being the
strongest .made. The preparation needs a little
more ca're In melting than is- usually given it; some
people ‘lmaginc that all it requires is to stick a few
Iumps in a jar on the fire, and are surpriscd when
th'ey find it as hard as iron, which no amount of water
Wl]'l bring to a working consistency.  There isin fact
quitc anart in glue melting, and it is such an important
matter that it should be given the special attention of
the worker ; it should jn fact be first broken into picces
and .stcvp(‘,d for about twenty-four hours in cold water
p.reonls to melting, and is then melted gradually,
e-lther 'fia proper glue-pot, or a substitute—a jar or
tin .s:et In-a saucepan half-full of water.,

The ‘butt’ joint should be left for about twenty-
fox}xr 11()}11-5 to harden, during which time you can be
:O;i:l:l:f:;{:lihf “"”“’d rC‘lll?rv(l for making the cup-
of the Cabi‘nct’ t(t)h- ‘ l‘hcrc \\'l‘” be the top and bottom
two outer sh(/‘lve- mu.mum Oﬂ’.thc sides of cupboard,
side nar _ "?"‘Vt"”‘“g“l«'lr in shape—also the out-
Shelvcs‘, r(zl\“;l:t" ’lp:'” tl'lc.(l.tv)or-fmmc, and the inner
means of tenon(:t imet 15'Jmnted'to the back-board by
further sccured, bWO ~l?01lng cut in each scction, but is
which will ensure aystsrcor:;:j'olt)‘f]tered from the back,
by 1:2:: ;st‘:‘lsletretu{; to our back-hoard, which will
this ; perhaps the heor o+ Looh out the curves on
and trace the othe %‘St way being to draw one side

¢fy S0 as to get the two exactly alike.
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Then you proceed to cut out the shape, either with a
keyhole saw or a bow saw, keeping well outside the
marked line in sawing, as the saw will most likely
leave a very rough edge requiring to be smoothed up
with a spokeshave. This tool is held by both hands
and is worked away from the
operator {sce Fig. 28). Go
over the whole of the curve
first and remove the general
irregularities, and rather en-
deavour to get nice even
curves than a smooth surface.

The final operation, when
the work has been made up,
will be the oiling, varnishing,
or polishing.  TFor nicely
marked wood, trcatment with raw linsced oil is
all that is necessary to produce a nice effect. It
is only necessary to apply the oil with a tuft of cotton-
wool ; place the work on one side for a time to allow
the oil to soak in a little, and then polish with a stiff

Fii;. 28, —Using “pokeshave.

brush.
Varnish is applied with a brush ; it should be used

in a warm room and applied quickly. It is usual to
give the work two or more coats, the first coat being
half varnish and half turpentine, to stop the suction of
the wood.

Polishing is more difficult than oiling or varnish-
ing, but the better appearance will usually repay for
the extra labour. For dark woods ordinary French
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polish is used, but for light woods best white polish
should be obtained. The surface of the wood must
be sand-papered to the greatest possible degree of
smoothness before applying. The polishing is per-
_formed.with a pad of cotton-wool which is screwed up
I a piece of linen. The cotton-wool is moistened
with the polish, and
the linen moistened
with a few drops of oil
to serve as a lubricant ;
the surface being then
vigorously polished
with a circular motion.
The polish soon dries,
and further applica-
tions are then applied
> until the surface shines
e like polished glass.
All polishing must be
done in a warm room.
. A very useful dis-
pl.ay cabinet for the home museum is shown in
Fig. 29. It is built on a half-octagon plan, and
the Skf_’tCh'Plan is shown for guidance in Fig. 30-
;f]tefels- nothing in the construction that will offer
ginner any great difficulty in making, but
as a work of this kind will be constantly before the
eye, the details require to be finished so as to be
above criticism.

With regard to the material to use, walnut would

Fic. 29.— A useful Display Calinet.
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be the most suitable for the front, and as there is in
reality quite a little required the cost will not be very

F1G. 30.—Plan of Display Cabinet.

great. The shelves and back framing can suitably
be of some less expensive wood, such as whitewood,
as they are finally —
covered with baize or T - P
some similar sub- f [
stance that will form
a good background
for the exhibits.

The framework in
an early stage of com-
pletion is shown in
Fig. 31. The parts
that will require the
exercise of your wits
in making are the
mitres where the three
upper boards of the /j\'
front join, the angle
for planing to be ascer-
tained from the plan. " F16. 31.—Framing of Cabinet.
They are secured by means of small angle-blocks

— ]
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screwed on from the back. It will be noticed that t.he
back rails are jointed by means of the dovetail joint
(Fig. 32), this being very largely employed in COl:l’
structional cabinet-work. The compound dovctail. is
one of the strongest joints known ; it is shown in Fig-
33, and the only diffcrence between this and the single
dovetai: is that the
latter has but one
¢pin’ and the
former many.

Yet another
new joint is in-
troduced to our
readers in making
this article—the ‘dowel’ joint, this being to secure
the narrow front strips against which the doors close.
These strips are planed to mitre —
in the same manner as the scec- \Ef//
tions of the top were, and each %
strip is secured by a ‘dowel’ at '
the top and bottom. Dowels are
little wooden pegs that fit into
each of the parts to be united.
They are cut to about half an inch
in length from birch sticks, which
are sold in lengths of about 3 fi. The holes arc drilled
slightly over the length of dowels, which, when enter-
ing, are given a thin coat of glue, and should fit
tightly. The joint is shown in Fig. 34.

In the sketch is given a suggestion for a little

Fic. 32. | GRS )
Dovetail Joint. Compound Dovetail Joint.

Fi6. 34.— Dowel Joint.
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fretwork which would make the cabinet look more
attractive. An edging is left round the fretwork for
letting in a shallow rebate sunk in front of the one C}Jt
for the glass. The glass is sunk in a rebate cut in
the back of each door-frame, being secured by narrow
strips of wood screwed in afterwards. Do not forget

F1c. 35.—Hat and Coat Rack.

to place the door-frame on a perfectly flat surface
when fitting the glass, to avoid the possible disaster
of breakage ; and remember that it is better to make a
door-frame rather on the large side than on the small,
for you can reduce the size quite easily by planing a
little away, but it is very difficult to enlarge it.
Finally oil or polish, and a very useful and orna-
mental cabinet will be completed.
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Now let us proceed with the next article it is pro-
posed to put in hand—the I{at and Coat Rack shown in
Fig. 35. The dimensions are 3 ft. wide by 2 ft. 9 in.
high over all, and with the exception of one or two
minor pieces the
whole thing will be
made of 1 in. stuff
to finish § in. thick.
The illustration of
the parts (Fig. 30)
will be useful for
reference as we g0
along, and a cut-
ting list showing
the various picces
required in the con-
struction is also
added, lettered for
reference, to help
make things clear.
Making a start with
the end uprights

e b Principal Parts (a), these should be
got out to a length of 2 ft.g in. by 2} in., which
allows a trifle for the stub tenon on the top end
which enters the moulded capping (B). The lower
end is shaped with fret saw and spokeshave and
touched up with chisel and gouge. Instead of
the short tenon at top this projection may be cut
back to form a shoulder, so that the capping may
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be correspondingly halved and screwed on to it
at the back; or, of course, with less trouble, the
part can be fixed with a couple of dowels. An
easy way to mark the exact position for dowel
holes is to nip the head off an ordinary pin, press
it into position vertically in one of the parts to be
dowelled, 4nd then laying the other part over in
the position it is to occupy, give a smart tap with
the hand or mallet, so that the centres for boring
with the twist-bit are exactly marked. The inner
edges of uprights are also mortised to receive tenons
on rails (c), (D), and (), and grooved for a stub tenon
on the lower shaping (u1). The finished size for
the cappings (B) will be 3% in. long by 7 in. high, the
back to front measurement being 1} in. It is shown
as moulded § in. hollow, which would not be difficult
to return on the ends with the chisel, but the hollow
can be replaced by a plain bevel if preferred. A piece
fully 4 in. wide will be necessary in getting out the
top rail (¢) so that the flat curve may be struck. The
line for it may be easily sketched in frechand or by
the aid of string and chalk, and if a nail is driven in
the floor it may be struck from a point 4 ft. away.
The tenons should be cut to go well home into the
uprights, and may then have a couple of wood pins
entered into them through the uprights. The rail
above the mirror (D) can finish 2 in. wide, and will finish
the same length as the shaped rail (c), viz. 2 ft. 10} in.
including joints. The tenons should enter to the
same depth to stiffen the whole thing.” Between these

(€ 497 3
15
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upper rails it will be noticed that a small fretted panel
is introduced as a simple and effective break from the
plainness of the main framing. This will come c?ut
at 6 in. long by 4} in. by }in. A brace and 1} in.
bit will serve to start the holes, which may then be
finished by fret saw, chisel, and sand-paper. Corres
sponding grooves must
be cut to receive the stub
tenons at top and bottom
asindicated. This panel
may be further cmp.ha-
sised by fitting acapping
above as at (1), 7 in- by
1] in. by } in., tO be
screwed or dowelled
flush into position. The
sight size for the mirrof
will be 2 ft. 7 in. by 14%
in. as in the sketchy and
when ordering the gla:?s
the exact size of this
e g e of Shebves, e sight opening should be
xtra

given, so that the beveller may allow the e
necessary to enter the rebate to be cut for its rece?-
tion in back of », G, and A, It will be held 1n
position by small tapered wedges driven between
the glass edges and rebate. Before inserting the
glass the rebate should be blacked, otherwise the
edge will reflect and look unsightly. The wide rail
(G) below the mirror can finish about 4 in., and, as
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indicated, this is intended to take a small shelf and
supporting brackets. It is shown with a single tenon,
but may be cut with a double tenon and shouldered
if preferred. The shelf will come out, as shown, at
1ft. 2in. by 5in. by { in. or § in., to be shaped and
screwed through from the back. The small brackets
¢an ﬁnish'g in. by 2} in. by { in. quadrant- or ogec-
shaped, and screwed carefully up into the underside
of shelf and through from the back. The lower-
shaped rail at (11) will require to be cleanly cut and will
aid the upper part in imparting a little ‘life’ into the
general effect.  The back may be of } in. stuff nicely
finished with rounded edges, after being cut to over-
lap the rebate about 1 in, on all sides, to be screwed
on with round-headed brass screws. Before fixing
any of the parts it is best to have a trial ‘fit-up,’ so
that any parts that may require easing may be
remedied. Three hat hooks and four hat and coat
hooks. are indicated, and these had better be of
lacquered brass; but oxidised finish, with a coppered
relief here and there, also looks well.  Four glass
plates—small brass plates with holes for screwing
through—will serve for hanging purposes. If made
in oak, the rack may be merely oiled as a finish or
fumigated and polished. If in mahogany, it would
look well stained to a dark plum colour and French
polished.  Walnut looks well if fumed and wax
polished, or it may be French polished with advan-
tage. The following cutting list will prove of use for
ready reference, note being taken that all lengths are
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full to allow for cutting joints to a fit, but widths and

Fi. 37— Boot-Rack,

thicknesses are nett finished sizes, so that a slight
allowance should be made for cleaning up, etc. :—

) L. w. T.

A. 2 uprights . . .2 9" x 2 x ¥

B. 2caps . . . . 3§ x Fox 1y

C. 1 top rail . . . 210 x4 x F

D. 1 top mirror rail . .20 x 2 ox ¥

E. 1 panel . . . . o x 4% x &

F. 1cap . . . . 7 ox i x §

G. 1 bottom mirror rail 2o x4 x ¥

H. 1 shaping . . L2 9 x4 ox §
ishelf . . .y 2 x g x Forf

3 brackets . . . 3 x 28" x &

1 back . . . 210" x g ox Y

H ! " 7" .
1 mirror 2 7" x 1" 24" sight, 7 hooks, 4 glass plates.
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In Fig. 38 there is given a practical little sug-
gestion for a boot-rack and tidy—a really useful
addition to any boy’s or girl’s bedroom. It combines
a rack for boots and shoes, a shelf for slippers, and
a convenient receptacle for handkerchiefs, collars,
ties, and the various
etceteras of toilet that
are often carelessly
left about. With re-
gard to dimensions a
minimum size will
probably suit most
requirements, say, 2
ft. 3 in. wide by 2 ft.
g in. high, the length
being increased to 3
ft. where more accom-
modation is desirable.
The method of putting
together is given at
Fig. 39. In getting
out the stuff two pieces
A (Fig. 39), 2 ft. 9 in.
long, should be nicely
cleaned up to finish 8 in. to g in. wide by % in. thick.
A simple shaping is introduced at the top to relieve the
general outline somewhat, and, as shown, mortises
must be cut to receive the tenons on box, sides, shelf,
and rails. Tenons are also cut on these ends to enter
the shoes at I, and the heart-shaped openings seen

F1G. 39.—Details of Boot-Rack.
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will be useful as hand-holes when the whole thing has
to be lifted. The back edge can be dovetail-halved
fox: lower rail (11), as also for back of box, both dovetails
bcx.ng screwed into position. The pieces between
.VVthh the lid is hinged can be blocked and screwed
lnt'o position, a couple of 2} in. brass butt-hinges
being used to hinge the lid to the back. The shoes
can be cut from pieces 11 in. by 3 in. by 1} in. with
the top edges bevelled away, the mortises being right
through to receive the tenons on the ends, which
should be wedged to sccure them. The tenons on
the shelf should fit nicely, and may have small screws
entered through them from the under side as a further
hold.  The bottom of the box of } in. stuff can be
screwed up into position, the inner angles being
neatly blocked to stiffen them and help to keep out
the dust, to which end a bead may be glued to the
front edge of the lid, with a strip of baize along it to
shut on to the edge of the side. This will likewise
deaden the sound should the lid slip from the hand
'when up. A list of parts is given to assist the worker
in setting out his working-drawing :—

A d L. W, T.
4. 2 ends AN 7
B LAY X g X
. 2 box sides et ” " "
C . - 23 x g x §ork
. I bottom . 14 ” " -
) . - 218 x 9 x }
D. 2 slips i o I . “
i . . - 9 X 25 X f or }
o 1 lid . . o I ” in
F . . -y x gl x §7orld
. 2 rails . 2 a4 Tw P i
G - P AT M | X 1
1.1 shelf . ‘Al » p
H ) . <22 % g7 x 3§
« trail, . . 2 2{" x ' x é//
I. 2shoes . " “// "
. . I x 3 X 1y
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A bay-window is an attractive position to secure
for a successful piece of one’s own handiwork, and
therefore the flower-stand seen in Fig. 40 should prove
a tempting subject for any young craftsman’s best
efforts at the bench. It
is designed as a centre
piece, andymust be cleanly
“finished on all sides.
The dimensions might be
made to finish 3 ft. 6 in.
high by 1 ft. 10 in. by 10
in. over the lower shelf
with the uprights to show
afull 1 in. square. There
is little in the construction
to offer difficulties to the
beginner, and tackled
with care the result should
be both pleasing and use-
ful. * The uprights must
be shouldered at the upper
ends to give a short stout

tenon to enter the top,
which  will overhang
about 1% in. The two
rails under the top shelf are tenoned into uprights,
the shelf immediately below being notched at the
corners to enter them also, and heing screwed through
from the underside. The lower shelf is also notched
to fit round uprights, and has a couple of wide rails

Fi6. 40.—TFlower-Stand.
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under cach side as stiffeners, a pair of rails being
tenoned in position at the sides above and below the
shelf. Shaped supporting brackets are grooved and
screwed under the shelf, and the uprights terminate
into the two base struts with a couple of wedged
tenons. Crossed stretchers may be fitted under the
centre and smaller shelf if desired, these being

halved together in the centre and tenoned into uprights

on the angle ; or dowels may take the place of tenons
all through. The following detailed dimensions will
doubtless make all clear :—

Acrtop. . . . . U2 xa2"x ¥
B. 4 uprights . . Codx o x
C. 2rails . . . . 10" x 1) x "
D. 1 shelf . . . . 10" x 107 x §
E. 2 rails . . . . 10" x 1} x F
F. 1 shelf . . . .ol x 10" x Y
G. 2 stiffeners N I S X
H. 2 base struts . . Loy x 2} x ]t
I. 4 base brackets out of . 9" x 4 x ¥

Among the various things that the worker who
has gained a little facility with his tools may try his
hand at, none, perhaps, will win a rcadier welcomé
from the home circle than a bedside table. The
suggestion at Fig, 45, it will be seen, is of pleasing
proportions, and is fitted with a fall-down flap to the
cupboard, to be supported by chains fastened by
screw-eyes to the inner sides of legs and flap so that
all closes up neatly. Suitable dimensions would be
16'ins. to 18 ins. square for top with a height of 2 ft.
8 ins., to which the shaped back rails would add
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i Seremeye
G’Jcﬁiz{r

Fi. 44.—Cross-Stretchers
to brace up Shelf from
underneath.

Fi16. 43.—Details.
DeTalLS OF FLOWER-STAND.



218 Wood and what we Make of It

another three inches. There is nothing in the con-
struction that a careful boy could not easily master.
Tl‘lc uprights are connected at the top by dovetailed
rails front and back, and tenoned rails below this, or
D dowelling may be pre-
Ry ferred instcad as being
quicker and less trouble-
some to fit. The sides
are tenoned into position
and the back may be
screwed on. The stile of
the flap should be mor-
tised right through to
receive the tenons on the
rails, and the panel should

|
be rebated in flush on the
]

inner side.  The bottom
can reston and be screwed
==/l  tothe rails frontand back,
a‘ ' and the lowershelf screwed

up to under side of side

il rails. The upper back and
. e 252 return rails are screwe
TG 45.—Dedside Table, .

together and dowelled into

th‘.3 top, the small shaped shelf and bracket under
being both screwed into position from the back.
Made in mahogany, stained to a dark plum colour
al:ld wax polished, the careful worker should find
himself in possession of a piece of furniture that
will win him praise from all,
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The delights of cabinet-making are probably tasted
in the most convincing manner when the young crafts-
man has made something that ministers directly to his
own particular needs and comfort. The boy is rare
who does not value the possession of a desk that he can
claim as his very own, and the craftsman will probably

RO

Fic. 46.—Writing-Desk.

cast a favourable eye on the simply constructed
writing-desk, bookshelf, and cupboard combined
shown in Iig. 46. A wuseful proportion for this
would bé 2 ft. 6 in. wide by 1 ft. 10 ins. deep over all
for the table top, which will finish at a height of 2 ft.
6 ins. from the ground. The ends below the top are
planed up and finished to a length of 2 ft, 57 ins. by
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12 ins., the projections top and bottom at front
being 4 in. wide, separately dowelled and glued on.
The upper edges of the ends are connected by a false
top dovetailed on and screwed, the table top proper
being afterwards screwed down on to this. The ends
are also carefully mortised to reccive the three tenons
on each shelf, which

may have a fine screw

= entered aslant from the

: ;_J : underside. The doors
—— | EET are mortised and ten-
, ;‘ oned together, and the
ﬁwfmf- ‘?WEM / pancls beaded into the

1% jq i1 |5 rebate from the back.
\ r.g':»l}»‘:(.fln == 1 The upper part has the

L L8 back screwed to the
— 2 , wings, or these may be
B B dovetailed together at

; the angles, and the

== whole dowelled  into

the table top. The

stationery case can be

dovetailed together of } in. stuff with partitions of

3 in. thickness V-grooved in, this part being
separately made to fit the recess under top shelf.

At a little later stage, with skill increasing, some-
thing of a more ambitious nature will be sought and
attempted. Casting about for a suitable subject for the
next venture the young craftsman might do worse than
decide upon the making of a cabinet for the drawing-

Fi6, 47.—Drawing-Room Cabinet.
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room, as suggested in Fig. 47. A recess and shelves
are shown for the placing of china, photographs, and
bric-a-brac, a cupboard with glazed doors for curios,
and an upper gallery with shaped mirror of simple
but pleasing proportion.  There is little involved
in the construction of such a cabinet that he will
not already be familiar with from the examples

previously given.



CHAPTER IX

Lesser Woodcraft ; An cndless
Scope for Talent

FRETWORK is a minor branch of woodcraft that mag:

afford endless pleasure to the youth of a mechanicaf
turn of mind. It is a handicraft which, within the
last fifteen or twenty years, has made .remarkable
strides, and which is probably now more popular than
any other. The extraordinary hold that fretwork has
over the British boy and young man is not, howeven
surprising if the causes are traced.  In the first place’
it is not difficult to learn. Some practice is required
in guiding the declicate saw-blade accurately on the
pattern line, but the actual cutting is casy and the

joints used in fixing together are simple. Then the -

tools are inexpensive. A few shillings will enable
‘one to make a fair start, and at no time is any heavy
outlay really necessary. At the present day, more-
over, the needs of fret-cutters are well looked after by
tool manufacturers. In our fathers’ time it was differ-
ent. Tools then were only procurable at a few of the
larger shops, and were often of an inferior quality
Now the very best tools of all kinds may be had ata
small cost, and as for suitable designs there is a0
222
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endless variety. Magazines, too, deal with fretwork in
a practical manner, and in this way the cutter is kept
in touch with all that is being done in this branch of
woodwork ’

But perkaps the chief reason why fretwork is such
a favouritedpastime is that in hardly any other way
can handsome and useful articles for the home be so
quickly made. To theryoung boy who has never seen
a fret saw a fretted ornament seems a marvellous piece
of work. When he learns that such work can be
turned out by himself, he is cager to attempt it. He
finds that what would involve wecks of labour with
the knife and chiscl can be produced in a few hours,
and far better, with the ordinary fret saw ; and this is
why so many, to whom other woodcrafts have never
appealed, have made a life-hobby of fretwork. There
arc thousands in this country—middle-aged men as
well as lads—who devote every spare minute to fret-
work, and who have not o'nly decorated their homes
with their own work, but are also adding to their
incomes by selling what they can turn out in the free
hours of the evening.

There can be little doubt that what has done more
than anything else to establish fretwork so firmly is
the publication of so many beautiful designs. These
may be had from the most delicate miniature
ornaments to large pieces of furniture. A fretwork
design for almost every conceivable household
ornament is now procurable. Many of these are
exceedingly beautiful, and some of the large models
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of buildings or other structures are wonderfully
fine.

Of course fretwork as a handicraft must not be
compared with carpentry or cabinet-work »Hn the on¢
hand, or wood-carving or inlaying on thd other. In
strength and general houschold usefulnese. the purely
fretted article is not in the same class as the cabinet-
made table or bookcase. Nor from the pur.ely
artistic point of view can it rank with wood-carving
and inlaying. Wood-carving is wood-sculpture—
modelling in relief.  Inlaying combines with fret-
sawing the skilful and artistic arrangement of culo'ut'e.d
veneers, Fretwork, while certainly an art craft, is 10
the nature of flat decoration, although, as will be secft
later, in its more advanced branches relicf may bg
added to it by means of overlays.

Fretwork means the cutting out in thin wood ?f
some ornamental design. For this a very fine saw 13
required, a tool that usually goes by the name¢ of
saw-blade. The word ‘blade,’ indeed, is used .35
frequently as ‘saw.’ Saw-blades arc about 5 10
long, and are as fine and flexible as wire. They aré
made in eight or more degrees of finencss, but even
the coarsest are very much finer than any saw used by
a cabinet-maker. The finest ones are so delicate that
the teeth are almost invisible. The cost of saws iS

about threepence a dozen. At first the beginner will
break a good many, but after some practice it will

be found that, fragile though they appear, they areé
remarkably tough and durable,
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To hold the saws a hand-frame is required. The
saw is gripped in the clamps of this at each end, the
teeth facing downwards. Hand-frames cost from a
shilling up to about 3s., according to size and quality,
and vary Vin length from 12 in. to 20 in. The
advantage of a short frame is that it is more rigid and
more easilysheld ; that of a long frame being that it
will take in a larger piece of wood between the saw
and the back of the arm. A 14-in. or a 16-in. frame
is the most generally useful.

A luxury which experienced workers allow them-
selves is a treadle fret saw. The great advantage of
this is that, as the saw is worked by the feet, both
hands are frce to control and guide the work. A
greater speed, too, can be reached, although this may
sometimes result in less accurate cutting. Strong
and reliable treadle fret saws may be had for as little
as fourteen or fifteen shillings. Larger ones, with
extra accessories, such as drilling attachments, cost
from thirty shillings upwards. Some fret saws are
combined” with lathes. While, however, a treadle
fret saw has certain obvious advantages, it ought to be
said that some of the finest work in the country is
turned out with the hand-frame.

Assuming that the hand-frame is used for holding
the saw-blade, a cutting-board for the work is re-
quired. This is a beech board (held to the table or
bench by means of either one or two iron cramps)
with a V-shaped opening at the front end. The work

lies on this table, the saw-blade working vertically
(c 407) 16
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within the V opening. The object of such a table 15
that a delicate fret is supported when held over the
narrow neck of the V; were no such cutting—board
used the friction of the saw might break sogie dc\in.lte
point of the wood ornament. Cutting-kvards with
cramps cost only 6d. or 8d. !

The only other tool that need be specially mentioned
is the drill for boring holes in the interior portions of
the fret, in order to secure access for the saw-blade.
A good drill of the Archimedean type may be had for
1s. Onc or two small fretwork files are useful, and
the worker must have a sheet or two of fine sand-paper
and glass-paper. )

No fretwork can bedone withoutwood,and here again
the fret-cutter is well cared for.  He need never trouble
to plane down his own wood, as planed fretwood of
the best quality may now be bought in all thicknesses-
The favourite and most suitable varietics are these :—
white woods—holly, sycamore, white chestnut, and
-maple ; yellow woods—satinwood, canary and figured
oaks ; light brown or red woods—birch, cherry, and
lacewood ; darker woods —satin  walnut, cedar,
mahogany, amaranth, padouk, dark walnut, rosewood,
and ebonia (black-wood). The stained grey wood,
known as silverwood, is useful for light work, and
occasionally other fancy woods with fine figuring may
be had. Of the white woods holly is the purest, but
maple is the most generally useful. Satin walnut is
one of the most serviceable of all woods, having
a nice colour, an even grain, and being easily

Lesser Woodcraft

cut. Ebonia is a beautiful black
costly.
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wood, but is

The usual thicknesses for ordinary frets are s 1n.
and } iy For very large work § in. is used, while
for small' ornaments } in. is somectimes required.
Overlays—sthat is, thin frets which are mounted on
solid backgrounds—are cut from wood only 1’g~\in,‘~
thick. Prices are reckoned by the square foot,
according to kind, thickness, and width. Threepence
or fourpence per square foot is a fair average price,
but some of the finer woods run up to 6d. or even 1s.
As wood grows, and is not manufactured, boards

vary in width.  Thus, a square foot need not
necessarily be 12 in. by 121in.

If the board is only
8 in. long, an 18-in. length will be given for a square
foot, each foot requiring to contain 144 sq. in.
Similarly, a board 24 in. by 6 in. or a board 16 in.
by g in. makes a square foot.

Three-ply wood is made up of three thin layers,
the gfain of the inner board running at right angles
to that of  the two outer ones. In this way a delicate
fret is protected to some extent. Three-ply wood,
however, should be eyed with caution, as the gluing
of the boards is not always satisfactory, and as the
middle layer is sometimes of a different colour the cut
edges have an ugly appearance.

Just as the fret-cutter cannot do without wood,
designs to him are also indispensable. As already
mentioned, there are many hundreds—indeed thou-
sands—of printed designs available. Sheets of fine
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designs may be had for 1d. each, while larger ones
of furniture, models, etc., are priced at 6d. or Is.

The usual way of getting the design on the wood
is by pasting down the paper diagrams. THis means
that the pattern can only be used once; bht designs
are very cheap, and pasting down saves the laborious
task of tracing. Flour paste is used, and it is cus-
tomary to apply this to the wood and not to the paper
Great care must be taken not to stretch or twist the
diagrams when they are damp ; this would throw the
fixing parts out of position, and there is less risk in
doing this when the paste is appliced to the wood.

The other way of transferring the pattern is by
means of black or blue carbon paper. A sheet of
this is placed between the design and the wood, and
the outline traced with a sharp-pointed pencil. In
this way the design is preserved, and tracing is useful
when two or more parts have to be cut from a single
diagram.

When the pattern is satisfactorily transferred to the
wood, care having been taken that the gfain runs
lengthways with the design, holes are bored with the
drill in all the interior parts of the fret. Unless the
outline happens to be almost plain, it is usual to cut
out these inside parts first. One end of the saw-blade
is released from its clamp, passed through the drilled
hole, re-thread, and tightened with the tension screw
at the top of the hand-frame.

Cutting begins at a corner, if there is one, and the
saw guided slowly along the line. The frame must
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be so held that the saw is absolutely vertical,
otherwise the cut edge will be bevelled—that is, it will
be slantwise, not square with the surface. This isa
most important point in fretwork, as bevelled edges
mean thai the reverse side of the fret will be irregular.
Whether ,in treadle-cutting or in hand-frame work,
the greatest care should be taken to see that the saw-
‘blade is working with a vertical stroke. The stroke
should be smooth and regular; jerks and plunges
should be avoided, and in hand-sawing it will be
found that a series of short even strokes will give a
petter result than long pulls. The latter tear the
grain and are apt to cause breakages.

Saw-blades are so thin that it is easy to guide
them round the sharpest curves. When an acute
angle is approached, however, the blade must not be
turned abruptly. If this is done it will get locked in
the wood and will break when an attempt is made to
move it. What has to be done at a corner is to keep
the saw moving up and down, without cutting, till it
eases it8elf in the waste wood. It is meanwhile
gradually turned, so that, when it faces the new
direction, it is free. At projecting points it is a good
plan to run the saw right out into the waste wood,
turn it in a circle, and let it strike the point from the
other side. In this way the risk of breaking a blade
is avoided, while at the same time a sharper point

is secured. Inside corners can often be cut sharp
and clean by approaching the angle from different
directions.
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There are many hints on matters of detail in
cutting which it is hardly necessary to give here.
Two features of fret sawing may, however, be
mentioned.

The first of these is ‘plural cutting., When
fairly thin wood is being used, and when tvo similar
pieces have to be cut, it is customary to nail two
pieces of wood together and saw both at once.  The
cutting is a little heavier, but duplicate work in other
ways is saved. Plural cutting is particularly useful
when only one diagram of some small part is shown
on the design sheet, and when two picces have to be
cut from it.

The sccond matter is just to remind aspiring fret
cutters that, for a board of wood 16 in. or 18 in.
long, it is not really necessary to have a hand-frame
of that length. An 18-in. fret can be cut with a
12-in. hand-frame. The only difficulty is with the
openings at each end. The saw cannot mmplctely
circumscribe those, as the back arm of the frame will
butt against the far end of the wood.  What'has to be
done is simply to cut as far as the saw will go in one

direction, then draw it back to the starting-point and
proceed in the other direction, ‘

When all cutting is finished the
E;) be removed, this being done by sand-papering.
he ed‘ges have then to be cxamined and all threads
of grain taken off with the fi

finally glass-papered till the
smooth,

paper pattern has

le.  Both surfaces are

y are perfectly clean and

A fret should never be looked upon as
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finished until every loose thread of grain has been
removed.

Fretwork joints are of a simple character. Firstly,
there is the tenon and mortise—or, as it is usually
called, tenon and slot. The slot must be cut to fit
the tenon exactly, the joint afterwards being secured
with glue’or with a fine screw passed in from below.
“Then there is the half-cut joint, used when two parts
cross each other at right angles. In one piece a long
slot is cut in the upper half; in the other piece a
corresponding slot is sawn in the lower half. In
width each slot is exactly equal to the thickness of
wood used ; thus, when the parts are fitted into each
other, they are both held tightly.  Another joint
sometimes used is the simple dovetail. This must
not be confused with the cabinet-maker’s dovetail
joint. A fretwork dovetail is used when a large piece
of wood has to be divided at the middle for conveni-
ence in cutting. The division line is sawn in dovetail
fashion, so that the two sections may not afterwards
pull apart.  On designs it is usually arranged that
such joints are hidden by some other piece.

For gluing, it will be found that the liquid glue
in small collapsible tubes is most useful. Only a
small touch is required, and care must always be
taken not to allow any surplus glue to remain on the
surface of the wood. Screws used are the very fine
brass ones, the most suitable lengths being § in.
and % in.

Fretwork ornaments are, as a rule, left plain.
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They are never varnished ; at least, they never ought
to be varnished, as varnish gives a greasy, sticky
finish quite unsuitable for small fretted ornaments
Some woods, such as maple, oak, and satint walnut,
can receive a firm rub up with beeswax and turpentine,
which gives them a dull but rich gloss. Dark walnut
is sometimes given a coat of boiled linsced' oil, being
afterwards rubbed to a dull finish with ‘a piece of
leather or a nail-brush, Of course any article may be
French polished, but this should only be attempted
by those who have had some experience in this work.

Overlaying is a branch of fretwork for which some
very fine designs are now published.  An overlay is
fl thin fretted ornament, usually cut from sixteenth-
inch wood, which is mounted on a solid or fretted
bac.kground. The overlay itself may be exceedingly
delicate, but when glued in position it is quite strong:
For many small articles the overlays are cut in xylonite

Or in metals such as brass or aluminium. These are
used thinner, about

v¢ in. for xylonite and # in-
for metal.

. One. of the most common uses to which ar'l overlay
is put. 1S to provide for the framing of a photograph
or m.xrror. In a fretwork frame, for example, the
opening for the glass and picture is cut in the back.
Over this is placed a thin fretwork rim which partly
:verlaps the back opening, and thus leaves a rebate
or t.he glass and picture. Apart from this, overlays
are Introduced in many other ways. A wood lighter
1n colour from that ysed for the background is taken
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in order to emphasise the relief. Sometimes more
than one wood is used, and variety of colour is thus
obtained.

The cutting of overlays is similar to that of the
ordinary fret, except that a very thin piece of wood is
rarely sawn alone. To give it protection a board of
waste wood is fixed on below. Xylonite and metals
‘are placed between two boards of wood (all being
tightly fixed) for cutting, and with thin white woods
the same plan is frequently adopted. The detail on
overlays is usually finer and smaller than that on
larger frets; consequently finer saw -blades are
required, and greater care has to be taken in glass-
papering. It is of special importance, too, that
overlays are glued exactly in their correct positions,
and that they are fixed firmly without any trace of the
glue being visible.

Closely associated with overlay work is the art of
miniature fret-sawing. This is so called because,
while just ordinary fretwork or overlaying, it means
the cutting of the tiniest ornaments of only two or
three inches in size. Some of the designs for mini-
ature work are most elaborate, and when cut in white
xylonite they are almost equal to the finest Indian
ivory carving. Miniature cutting is chiefly carried
out in xylonite, but where the material can be as
stout as one-sixteenth inch, wood may be emploved.

Underlaying is frequently introduced in conjunction
with overlaying. An underlay is not a fret, but is a
plain panel of coloured wood or xylonite which is
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sunk behind an overlay to form an extra background.
Very fine effects may be had in this way. A simpler
method of underlaying is to line the back of an over-
lay with thin veneer or with silk, and then glue the
whole to its wood ground.

Inlaying differs from carving and fretwork, inas-
much as the finished ornamented surface is flat and
smooth. Colour, too, is an essential element. Deccora-
tive ornament is cut with the fret saw from one Of
more coloured woods, and et into a solid background.
Thus the decorative effect is obtained not only by the
design, but by the artistic arrangement of the woods
used in making up the design.

Inlaying is done in several different ways, but
these may be divided into two general classes: (1)
solid inlaying, and (2) marquetry, or inlaying DY
means of very thin vencers. The former method is
the favourite with amateurs ; the latter is the profes-
stonal or trade method.

In solid inlaying saw-cut wood is used—that is,
wood that has been cut with the circular say or band
saw, and which is necessarily thicker than veneer
sheets cut off the log by means of a knife. Some
beautiful solid inlaying is done by fret-workers in
woods of ldin., +s-in., and even 1-in. thickness.
Much is also done with the thinner Js-in. boards,
but these latter usually require to be mounted on a
solid background.

We may suppose that the lid of a box is to be inlaid
with a comparatively simple floral ornament. The
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box is in, say, % in. dark walnut, and maple is to
be used for the inlay. As hardly even the most expert
cutter could first saw the maple ornament, and then
saw a hole in the walnut to hold it exactly, the plan
adopted is to nail the two woods together and cut both
at once. In this way the ornament and hole are
absolutcly’nlikc, and the fit must be accurate at every
point. Work of the sort may be done by any fret-
work amateur, and with either the treadle fret saw or
the hand-frame.

Of course any one will sce that, although the fit is
correct, it cannot be very tight, for the simple reason
that the saw has removed a certain quantity of saw-
dust. The finest blades are uscd for inlaying, but
there must always be the width of this fine saw
between the inlaid ornament and its background.
To overcome this little difficulty, and to ensure a
perfectly tight fit, we have resort to a simple ex-
pedient. The cutting-tables of treadle fret saws can
be tilted to any angle, and by moving the table very
slightly te one side the saw cuts on the bevel. Thus,
when two pieces of wood are cut together, and the
caw is sent round in the right direction, the piece
which comes out of the upper board will be just a
shade larger than the opening in the lower board, and
will fit into it like a wedge. Of course, il the saw is
sent round the wrong way the hole below will be
larger than the inlay which it is to receive, z.m.d great
care has always to be observed in determining the
direction the blade is to take. All practised inlaycrs
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adopt this method, as a tight fit means that there is
no ugly black line between ornament and ground,
and there is also little fear of the ornament gpringing
out of its bed. '

When several different woods are being used it is
not necessary to nail all together. This would mean
needless labour, besides wasting good wood. Each
colour is dealt with separately ; thus, if walnut is the
background wood, and holly, satinwood, and ebonia
are being inlaid into it, the walnut and holly are cut
together, then the walnut and satin, and then the
walnut and cbonia.  As the pattern has to be on the
top, the walnut is in such cases kept uppermost, and
the inlaid ornaments cut to come into it from below.

Marquetry is an art which dates back many
centuries, and one which, in the time of Louis XIV.
of France, reached a state of wonderful perfection
Beautiful examples of inlaying, in which woods of
.choice grain and colour, metals, tortoiseshell, pearl
tvory, etc., are employed, are still produced, and at
our g.reat museums it is worth while making a close
examination of these,

Veneers are of two kinds : the knife-cut ones, which
are less than ,); in. in thickness, and the saw-cut
ones, which are nearer |\ in. Many fine varieties
of woods are obtainable, and white woods, such as
maple and sycamore, may be had in stained colours
—reds, blues, greens, greys, etc. Veneering means
the covering of a plain surface with a sheet of figured
veneer. Pattern veneering is the arrangement of
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veneers in some geometrical or other design, the
effect being obtained by so laying the pieces that the
pattern is indicated by the direction of the grain.
Marquetry is the inlaying of some more or less
elaborate design, either with a plain or patterned
background.

To give adequate instructions here for veneering
would be impossible, but the work may be briefly
described. Perhaps the wood which best takes veneer
is Honduras mahogany. Oak and walnut are also
good, and American whitewood is used for cheaper
work. Hard veneers are never laid on a soft wood,
as the latter would absorb most of the glue. The
surface of the ground is made quite flat, and then
roughened with a toothing plane. The veneer is cut
to size with a veneer saw, and some Scotch cake glue
is boiled and prepared. The glue (while hot, of
course) is spread well over the ground and the veneer
jaid down. A sponge is wet with hot water and
passed over the surface; then with the veneering
hammer fhe sheet is pressed down. All air between
the veneer and the ground must be pressed out, and
the hammer is kept working with a slow zigzag
motion, first at the centre and then towards the edges,
till the whole is flat. The object at first is to squeeze
all surplus glue out at the edges, and it is usual
again slightly to damp the veneer, pass a hot flat-iron
over it, and repeat the hammer movement. It must
be seen that all edges are properly laid. The glue is
then washed off, and to prevent warping the board is
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held between two pairs of stout wood strips and
tightly cramped.

Stouter veneers require more care, and ar; laid by
means of pressure. They are held between two sheets
of zinc, called ‘cauls,” which arc brought close either
by hand-screws or in a special press.  The cauls are
heated before receiving the work. Wood cauls aré
often used for small work, but zinc ones do not adhere
to any glue which oozes out. Newspaper is invari-
ably placed between the work and the caul to catch
any escaping glue. When whitewood or other light-
coloured veneers are used some flake white is mixed
with the glue to prevent any discoloration.

With pattern veneering the different parts are cut
out, carefully arranged, and a picce of thin paper
glued over the surface. In this way they are glued and
laid down on the ground in the way just described.

Table tops, drawer fronts, etc., are frequently
inlaid with strings of satinwood or boxwood, or with
broader fancy bandings made up of different Wwoods-
These may be purchased in lengths from amy veneer
merchant. They are inlaid in the following way- A
cutting gauge is set, and a shallow groove run in the
wood. This groove is then glued, and the stringing
letin. In the case of the wider bands two grooves
are run, and the space between them routed out.
Into this the band is laid.

Professional marquetry—that is, ornamental in-
laying with veneers-—is done on a stool called a
‘““donkey.” This is a long stool, astride which the
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cutter sits. At one end is an upright clamp, which
holds the work. Attached to clamp and to the
cutter’s foot is a strap, by means of which the work
can at any moment be released for turning. The
saw-frame usually works along 2 rod, and is held in
the right hand. The different veneers are cut
together, and when the pattern is arranged a sheet of
paper is glued over it. This sheet, representing an
elaborate inlay, is passed on to the cabinet-maker,
who makes use of it on furniture. Any fret-cutter can
do these fine inlays, and it is only in the after-work of
gluing that he will find himself handicapped through
the want of proper appliances, such as cauls.

Parts of veneers, before being pieced together, are
sometimes shaded. Some sand is put in a dish and
heated in an oven. The veneers are then placed in
this till they are partially shaded or darkened all over
as required. Care has to be taken that no part is
scorched.

Pictorial marquetry, such as landscapes, seascapes,
architecteral features, etc., is sometimes called intarsia
work. Its feature lies less in the design or the choice
of colours than in the skilful arrangement of woods
according to the direction of the grain. Remarkable
effects in light and shade, and in conveying the idea
of perspective, can be obtained by a clever placing of
the grain. In speaking of ‘intarsia,” it ought to be
mentioned that the word is commonly applied to
medizval inlay work in wood and stone.

Of all woodcrafts relief-carving is the most artistic,
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the one in which the highest artistic spirit and feell.nfg
may be shown. This is due to the fact thut rellel;
carving is modelling, and that therefore forr as wen
as design has to be reproduced. Excellent effe.ctS 'Cad
be had by surface-carving, such as chip or inciseé
cutting, and no boy need hesitate to attempt the mor)e
elementary work ; but to become an expert carvt:f
needs practice and study, and requires also a fair
knowledge of drawing. f

To describe carving is unnecessary. In the case 0
wood-carving proper, known as relief-carving, the
ornament stands out from its hackground: The
background is sunk (or cut down) to give this orna-
ment its required relief, and the form is modellffd
to carry out the designer's idea. In the case of chip
and incised carving the general surface is left flat, fhe
design being indicated by the removal of little chips
of wood or by incised lines. It will then be under-
stood that, although beautiful and elaborate effejcts
may be had by chip and surface carving, relicf-carving
is a more advanced art craft. .

Of carving tools there is a great variety. They
are cutting tools of the chisel type, and include square-
pointed chisels, angle or skew chisels, gouges of all
shapes, curved chisels and gouges, fluters, veiners
(which are exceedingly fine gouges), V-parting tools,
and others. Cramps or bench-screws are required for
holding the work, and a wood mallet and one or twO
background punches are sometimes found useful-
Sharpening hones are essential.
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It is ynwise for the beginner to buy a large stock of
tools, even if he can afford them. It is far better to
choose ohly a few of the necessary ones, and then get
others as they are found to be needed. It is only as
experience is gained that the carver really lcarns to
know the particular tools he requires.

The wood used for carving depends largely on the
character of the design, but it should be of an even
and uniform grain. Dark walnut and oak are always
popular, but the latter should never be used by a
beginner owing to its hardness and peculiar grain.
English and Austrian oak are better than American
or wainscot for carving. Satin walnut is now used a
lot for carving, and is easy to cut. Kauri pine,
sycamore, basswood, and lime are the whitewoods
generally used. Good yellow pine is excellent for
preliminary exercises ; it is soft, and as clean cuts can
only be made with the sharpest tools it teaches the
beginner how to keep these tools sharp.

The pattern is traced to the wood by means of
carbon paper, and the work held firmly to the bench
either with hand-cramps or with a regular carver's
bench-screw. Before any serious design is attempted,
however, the beginner will be wise if he practises a
few exercises on some soft wood. Two essentials in
carving are : control of one’s tools, and mastery over
the grain. The uses, the possibilities, and the limita-
tions of all tools must be understood before the best
work can be done. Similarly with the wood. No

one fully realises the peculiarities of grain fibres until
(c 497) 17
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t
he has tried wood-carving, and it is by exerc‘nses that
the grains of different woods and the dlffel'e‘;(‘;zs
in cutting with and against the grain are understoot:
Take, for example, a V-tool and cut a straight groovi
across the grain. Watch that the cut is straight, thad
the depth is uniform, and that the tool is not allowe'
to lean to one side. Next try a similar cut, but thl‘s
time with the grain. Then try one diagonally acrO_SS
the grain, and afterwards cut some simple cul".’eS in
different directions. Other tools may be tried 10 the
same way—chisels, gouges, fluters, veiners, ctc. ' The
difficulties in working each will soon be apprematedr
but the first thing necessary is to undcrstand- wh?t
they do and how they do it. Some practice 10
exercises, too, will guide the carver as to the designs
he may be able to tackle.
If the reader is so situated that he is unable to take
a few lessons, he should buy one of the cXCCl].e"t
sixpenny or shilling handbooks on wood-carving
which give a course of study, and from which an
intelligent boy can teach himself. ¢
When a regular design is attempted, the pattert

is first outlined ; that is, the V-tool is taken and 2
trench cut all round the design, about an eighth of an
inch from the line, and to about the depth of .the
ground. This is called ¢outlining,’ the object betng
to free the design portion from the background, and
thus minimise the risk of splitting any part of the
wood. The work is then ‘set in’ by taking tools
which fit as well as possible the form of the curvé
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holding! them perpendicularly, and driving them
down into the wood as far as the background. The
tool should not be placed quite up to the pencil-mark
of the design.  All cuts must meet, and care should
be taken to have them deep enough. The back-
ground is then cut away, this work being called
¢ grounding,” and the modelling of the design is taken
in hand. Here the worker must try to understand
the form of what he is about to carve. If, for
instance, it is an ivy leaf, he should get hold of a
real leaf and note which parts arc sunk and which are
raised. It is of the greatest importance to understand
the ‘section’ of whatever is being carved, and when-
ever 2 model can be procured it should be studied.
Skill with the tools will come with practice, but no
amount of skill can ever remedy a faulty form.

Carving rarely looks well when highly polished.
On furniture the plain parts are usually polished,
and the carved panels left dull.  Walnut is some-
times ‘given a coat or two of raw linseed oil, followed
by a brisk rubbing. Oak is waxed with beeswax
and turpentine; or, if a darker tone is wanted, it
is first fumed with ammonia. Satin walnut may be
oiled and then waxed.

In Chip Carving there is no actual relief. The
general surface is left flat, and the design is formed
by the small chips which are cut away. Itis a class
of decoration that is thus suitable for flat surfaces,
especially horizontal ones, and even table-tops and
trays may be chip-carved without interfering with
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their general usefulness. A great deal of chiij‘-cff"mg
may be done with the carving-knife alone, ard if any
case only a few other tools (spade tool, vesner oné
or two small gouges, and a V-tool) are required.

The great majority of designs for chip-carving are
geometrical, triangles being the most common 0
detail forms. Designs based on natural fAoral fol'f.“S
are also to be had, but such designs are necessanfy
conventionalised in order to suit the work. On many
patterns there is a good deal of simple work with t}'le
veiner and V-tool to do, but the rest of the design “_”u
be found to be made up of a series of pockets, like
inverted triangular pyramids, which are chipped out
by means of slanting cuts. A little practice with the
various tools soon shows how these pockets are cut.
Deep cuts are rarely required ; indeed, the feature of
a chip-carved surface is the lightness of its shadows,

these being just sufficient to give a proper representa- -

tion of the design. On very large work a decper cut
is permissible. '

Somewhat similar to chip-carving is the flat relief
carving practised so much in the Scandinavian
countries. The ornamental design is formed by
simply cutting away the background, the relief being
very low. On the design itself there is little or no
modelling, although a few incised lines are sometimes
introduced to indicate details. The work is compara-
tively easy, but if good patterns are secured it is very
effective.  Incised work is merely the outlining of
some design with the veiner or V-tool.
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Woo\\‘l-carving is among the finest of all art crafts,
and one that is well worth the study it requires. In
its advanced branches, such as the carving of figures
or other objects in the round, it calls for great skill and
artistic feeling, but even in its more elementary stages
it is a medium by which some beautiful work may be
produced. .

3



CHAPTER X

How to Build a Punt-

OF all kinds of constructive woodwork the building of
a real boat offers to many minds the strongest attrac-
tion. Its characteristic difficulties lic in the cutting
and bending and coaxing of tough timber into nice
adjustment with curved surfaces—a task demanding
not only skill in the use of tools and a great deal
of patience, but a knowledge of the methods which
experience has proved to be the best for solving the
multitude of problems peculiar to the work. In the
building of a punt, however, these difficultics do not
present themselves since the sides and bottom of the
vessel are either flat, or are curved so slightly as to be
easily fitted without the use of a stcamihg trunk.
Any amateur carpenter who can use a 3aw. and
hammer, and will follow carefully the directions I am
about to give, will be able to build a punt which, if
heavief and less ornate than the gilded constructions
of mahogany turned out from the boat-yards of the
Upper Thames, will be not less safe and sound.

The first question to be considered by the prospec-
tive punt-builder is that of the principal dimensions of
his vessel ; the next is the site of the building stocks. A
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useful length for a fishing punt is from 16 to 18 ft., and
the extreme breadth or beam should be not more than
a fourth nor less than a fifth of the length. Let us
split the differences and make our punt 17 ft. long
and 3 ft. 10 in. wide. As to the place of building,
a roof of some sort is, of course, desirable, if only for
the reason that it enables work to be carried on in all
weathers and at all hours. Building in the dwelling-
house must not be contemplated, even if no difficulties
in the shape of narrow stairs and crooked passages
present themselves to the removal of the finished
punt. The builder must bear in mind that his work
will necessitate the driving and clenching of about
300 nails, and a noise intolerable to any one less
keenly interested than himself in its cause. Failing
the command of a disused coach-house or suitable
shed, he must build out of doors, selecting a corner
of the garden or the yard as far as possible from the
house.

_Whether the building is done indoors or outdoors,
some support will be necessary to raise the work high
enough for the workman to sit or kneel underneath it
at times, and not too high to prevent him when
standing beside it to reach well over its upper sur-
faces. The punt is to be built bottom upwards, and
the bottom must be low enough to allow holes to be
bored and nails to be driven downwards from the
outside. The simplest supports for use on a hard
floor are a couple of trestles, which can be put to-
gether from any old pieces of wood. For outdoor
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use firm and efficient supports may be made by
driving two pairs of stakes well into the ground, and
nailing a cross-piece at the top of each pair. The
two trestles or pairs of stakes should be exactly
parallel and cxactly the same height —about the
height of the workman’s hip-bone, so as to bring the
top of the work up to the level of his chest. For

a 17-ft. punt they should be set up about § ft.-

apart, and the top of each trestle at the cross-piece
of each pair of stakes must be not less than 4 ft.
long.

At this point of the proceedings, if the builder has
not already done so, he must make a plan and sheer
plan of the proposed punt in order that he may clearly

'understand every detail of the work he is about tO
undertake. The drawing should be on a genecrous
scale, say half or a quarter full sizc, and may be made
on the boards of a floor or on continuous brown
paper, or on sheets of white paper pasted together
to the required size. It will be seen from the
.sketch that the bottom of the punt is curved both
in the plan and the sheer plan. These curves should
be drawn in with the help of a batten or thin strip
of “"ood held in place upon the drawing by weights
or pins.

Th'e plans finished, we proceed to assemble our
materials. The planks of our punt will be of larch,
spruce, or red pine. For durability and ease of
working there is little to choose between these three,
but probably the amateur will find spruce or red
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2.-—Plan and Sheer Plun of Punt, with Side Planks on Trestles.
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pine the easiest to obtain in the sizes he wants,
namely :(—

For the sides : two planks 17 ft. long.

For the bottom : four planks 14 ft. long, and two
10 ft. long.

The planks for the sides and bottom must be of
selected wood, free from knots. They must'be 12 in.
wide and § in. thick when planed. The six planks
for the bottom should be tongued and grooved.

For the locker : one plank 18 ft. by g in. by { in.

For stringers and floors: 70 or 8o ft. run of I in-
by 1 in. These may be sawn from a 14-ft. plank.

For knees and timbers: about 18 ft., not neces-
sarily in one piece, of 1-in. oak plank with a curved
grain.

We now come to the important question of nails.
About two gross of these will be required 2} in-
long. Copper nails are the best, but they are eX-
pensive. The copper nails most frequently used by
boat-builders are of two kinds, the boat nail and the
clout nail. In both cases, after a hole has been bored,
the nail is driven through from the outside of the
work. In the case of the boat nail a * roove,’ or thin
disc with a hole in its centre, is slipped over the
projecting end of the nail. All but a sixteenth of an
inch or so of this end is then nipped off with a pair of
cutting pliers and the remainder hammered on to the
roove so as to form a rivet. Rooving makes a neat and
tight fastening, but requires a little skill. The clout
nail needs no roove. Its projecting point is nipped

¢
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down to about a quarter of an inch and then simply
‘clouted’ or hammered over into the grain of the
wood. In punt-building it is not absolutely necessary
that copper nails should be used. If on the ground of
cheapness iron nails are preferred, they should be
galvanised or tinned. I have seen a punt quite neatly
fastened with common wire nails clouted over. I
should add that whatever nails are used must be
rather thin, so as to minimise the risk of splitting our
pine planks.

Now we are ready to build, and we must begin
with the two side planks. Mark off a point on the
edge of one of the planks 2 ft. 3 in. from the nearest
corner, and another point on the end of the plank
1 in. from the corner above. Join these points with a
line and cut off the triangle with a fine saw. Treat
both ends of both planks in the same way and set
them up edgeways on the building stocks with the
sawn edges uppermost. They must be perfectly
perpendicular and parallel, 3 ft. 10 in. from oufside to
outside, and the ends must be in a line at right angles
with the length of both planks. If the planks will not
stand perpendicularly upon their edges, they may be
supported in position by one or two temporary stays
fixed, into the ground and lightly nailed to the planks.
Indeed, in any case it is worth while to take this
precaution in order to avoid the risk of knocking over
a plank and being compelled to repeat the labour of
ranging and gauging it into accurate position. The
next thing to be done is to cut and fit the sides of the



252 Wood and what we Make of 4t

locker or well, the prime function of which is to serve
as the midship frame or principal cross-girder of the
punt. These sides are to be sawn from your g-ifl.
plank. They will be 3 ft. 8} in. long, and at each of
the corners that will be uppermost in building you
must cut out a rectangular picce 1 in. long and § in.
deep. Make a pencil-line across the edges of the side’
planks in the middle of their length—that is, at
6 ft. 3 in. from the angles of the bevels—and other
pencil-marks at 10 in. on either side of the central line.

Fic. 49.~Midship Section of Punt.
A, Side Planks, xe"x;}”: B, Oak Irame; C, Locker; ), Floor Timber ; E, Stringersy

"X 1" section ; " Crevie L oK Fiml i, St
wide, tongued and g,‘oo‘.crivu: for Caulking; ©, Bottom Planking, 3" thick, 12

The latter show the positions of the outer edges of the

locker, which will be 1 ft. 8 in. apart. Také& one of
the two pieces you have just sawn and insert in
between the side planks at these marks, adjusting it
carefully so that its upper edge—the edge with the
cut corners—is exactly in line with the upper edg=s of
the side planks, and fix it firmly in position with three
brass 24-in. screws on each side. The screws should
be spaced 2} in. from centre to centre and from the
edges of‘ the side plank. Their shanks should be at
least $ in, long, so as to g0 past the junction of the
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planks, and the holes for them must be bored the full
length of the screws. The second frame must be
inserted in the same way.

Now bend the side planks together until the outside
edges are exactly 3 ft. apart at the ends, and fix them
so with temporary ties—any odd pieces of wood,
lightly nailed to the lower edges in such a way as to

‘prevent movement inwards or outwards. The effect

is, of course, to give a lateral curve to the sides of the
punt. Another curve is shown in our plans. This
is effected by bringing the upper edges of the planks
closer together than the lower edges. You will
probably experience some difficulty in doing this
without mechanical aid. The simplest method is to
drive a couple of nails half-way into the outside of
each plank, two or three inches apart and near the
upper edge at the angle of the bevel, and putting a
loop of cord across to twist it with a stick until the
angles are a few inches nearer to one another. Care,
of course, must be taken that the nails do not sblit the
planks. » If there is any danger of this happening it
is best to cut a pair of forks or nippers out of hard
wood, with an opening just large enough to grasp the
edges of the plank, and to put the string round these.
When the edges have been drawn together to the
right distance they must be fixed in position, like the
lower edges, with temporary binders. This second
curve is not absolutely necessary and it increases the
difficulty of fitting the frames and bottom planking,
but it makes a great difference to the appearance of
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the punt, which without it would be a wall-sided affair
with an absolutely flat bottom.

The next step is to saw a pliant stringer of 1 in.
square section and the length of the upper cdge of the
side planks. Rest this in the recesses cut in the
midship frames, where it will project § in. above the
side plank, and proceed O
nail it along the plank from’
end to end at this level
Holes for the nails must be
bored six inches apart with
a bradawl, and the nails
driven in from the outside
and rooved or clouted. A
second stringer must be cut
and fastened on the opposite
side. Now we are ready to
turn our attention to the floor
\\ timbers and frames. Let us
Fio, s End of Dk, being hepe (2FC the  drawing in ‘hand

by Nipper.' and accurately marle with a
pencil their positions between the stringers. There
are two of these frames along each side of the locker
and five on either side beyond, spaced 12 in. apart.
The bottom frames are strips of pine 1 in. square. cut
from the same plank as the stringers, between which
they are to be closely fitted. The side frames are t0
be sawn from the curly-grained oak mentioned in the
list of materials. These are obtuse-angled, elbow-
shaped pieces one foot long in one direction and six
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inches in the other. They are to be 1 in. thick at
the extremities, but curved on the inside of the elbow,
the curve following, as far as possible, the grain of
the wood. The angles of the elbows will vary, of
course, with the slope of the side planks, and in the
case of those near the ends of the punt it may be
necessary slightly to bevel the edges next the side
planks in order that the frames may fit firmly and
squarely. If the lines of the punt are perfectly sym-
metrical, every pair of frames at one end of the
structure will have its exact counterpart in a pair at
the other end. In that case the workman might
prefer to saw four frames in one piece out of 4-in.
stuff, and divide them longitudinally. It is safer,
however, and in the end not more laborious, to cut
and fit one frame at a time. A pattern or template
of each frame should be made of thin wood or even
strong cardboard, a recess being cut in the corner to
make room for the longitudinal stringer. The tem-
plate must be held against the inner side of the plank
in the pesition marked out for the frame and tried
against a- straight-edge set across the stringers.
Before this is done it is well to slide the straight-edge
from one end of the stringers to the other, and to
bevel them where necessary to make close contact,
bein,c.;r careful, however, not to make the curve unfair.
It is not necessary that the straight-edge should make
contact with the inner edges of the side planks;
indeed it ought not to do so, as in that case there
would be no crevice for the oakum which is to come
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in later on between those edges and the bottom of the
punt. When a template has been carcfully ShaP?d
to fit, it may be laid upon the 1-in. oak and 1S
outline traced round with pencil. It is best t0 fit each
frame before making the template for another,

The frames first to be put into position )
those against the outer walls of the locker. Having
prepared a frame for this position, hold it firmly
against the locker-wall and the side plank, and
adjust it so that the edge of the short arm of the
frame is on a level with the stringer and the Iockef‘
wall.  Your straight-edge will help you with this
adjustment.  When the frame is exactly in the
proper place, fix it there with three nails, 3 in. aPa'.'t’
through the side plank. The holes for these nails
should be bored from outside, and the nails driven
through but not clouted for the present. Now
adjust and fix the opposite frame in the same wa?',
and fasten both to the locker-wall by a couple of nails
through cach arm. These nails will be best driven
from inside the locker, and may be clouted vr rooved
as soon as they are in.  Fix thc second pair of frames
in the same way on the outside of the other locker-
wall, and then cut from one of your 1-in. by 1-in.
stuff two pieces to fit across the bottom of the punt
between the stringers and on the inside of each
locker-wall. These must be placed as carefully a5
the side frames, on a level with them and with the
locker-wall and the stringers, and fastened to the
locker-wall with six or eight nails, one of which, at

will be
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each end of the floor timber, should pass through
the partition into the short arm of the side frame
beyond.

The other frames and floors—five on each side of
the locker—are fixed in a similar way, except that the
floors are fastened at each end by two nails driven
through the foot of the side frame and rooved or
clouted. The builder should not be in a hurry to
clout his nails until he is quite satisfied that frame
and floor are accurately placed. The fixing of the
frames will be greatly facilitated by the use of a
pliant batten of the same length as the bottom of the
punt, namely, 12 {t. 6 in. This should be lightly
nailed to the two frames first fixed amidships.
When bent down along the centre-line of the punt,
level with the edges of the stringers, it will show
the curve which the bottom planks will follow, and
the exact height at which the floor timbers should
be fixed.

The fifth of those timbers, counting from either
side of theg locker, is double the width of the others,
since it has to support the sloping end of the punt as
well as the nearly flat bottom. In this case, instead
of placing the side frame beside the floor-piece, the
latter must rest upon it and be through-nailed. The
floor-piece will be bevelled for half its width to the
angle of the ends. Cut two pieces of your 1-in. by
1-in. pine for stringers for each end of the punt
and nail them down the sloping edges of the side

planks—protruding § in. above—just as you nailed
(< 497) 18
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®
range its grooved edge exactly on these marks. Pu.tda
nail through the middle of it into each of the two mi -f
ship floors and bend it down over the framework o
the boat. If it makes a fair curve, an'd fits close.ly
against every floor, you may put a nail through its
middle at every frame, but do not roove or clout any
of the naits until all the planking is on. If the frames
have been put in carefully with the aid of a batten,
as already described, the plank should fit without
difficulty, but if there is any unevenness anywhere it
must be remedicd before proceeding further, It is
less troublesome in the end to take out and put right

an ill-fitting frame or two than to attem

pt to scamp
the work at this stage.

We will suppose, however, that the plank lies
nicely upon its framework at the first trial.
the plank that is to lie upon the other sj
centre-line and see if, when its tongue is ing
the groove of the plank first fit
properly.

Now take
de of the
erted into

ted, it also wi]] lie
If it does so, give the tongue a thin®¢fjc)

ugh the middle o y and to
the wood, The latter point wi|j
gent when the taperi

avoid splitting
become more yr
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two outside planks are to be fastened. For the
present these planks are untapercd. Take one of
them, and having tried it, as you tried the planks now
in place, fit it and fix it as before. It will of course
project beyond the side planks, but it is best to defer
the sawing off of this projection until all the bottom
planks have been nailed and rooved. When t%’e
fourth and last plank has been fitted, two more na'l]-“'
must be put into each plank at ecach floor, 1}
from the edges of the plank. All the nails may now
be rooved or clouted. In the former case a special
tool, called a rooving or roving iron, will be required.
This has a hole drilled in one end and a flat sur
at the other. The roove is placed over the nail, and
driven home with the hollow end of the iron. The
point of the nail is cut off and an assistant holds the
flat end of another rooving iron, or the head of 2
hammer, firmly against the head of the nail while the
rooved end is riveted down.

Now saw off the superfluous portions of the bottom
planks, where they project beyond the sides and g0
over the edges, with a rasp and some sand-paper. Sa¥
off also the ends of the planks to the angle of the
sloping ends. These ends can now be planked. The
work is similar to that already done, but simpler
because the surface is flat. The ends must be fastened
to the solid end-piece, each with two brass screws, and
two nails will probably be as many as can safely be
used to fasten the tapering planks to the floor timbers-
The fastenings completed, the edges of these may be

face
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sawn away and smoothed. The s:ructure of the punt
is now nearly complete. All that remains is to make
it water-tight, and to put in a locker-lid and any other
fittings for which the owner has a fancy, and to
paint.

Caulking is the operation of closing up seams with
oakum saturated or ¢paid’ with pitch. To practise
‘it we shall want three or four pounds of pitch, a pot
in which to melt it, some tallow to soften it, a quantity
of oakum, a small box or saucer full of cotton waste
soaked in oil, and a caulking-iron and a mallet. The
caulking-iron is a blunt broad chisel of soft iron, and
the mallet is similar to a carpenter’s mallet, except
that the handle is thinned away under the head so
as to make it springy. Put a little tallow in the pot
with the pitch and melt it slowly, stirring the tallow
well in. Remember that pitch and tallow are in-
flammable substances, and do not carry out your
melting operations amid a heap of shavings and saw-
dust. When the pitch is thoroughly melfed and
mixed, t#ke out a drop on the end of a stick and dip it
into cold water. The consistency of the cooled drop
will show whether the proportions of pitch and tallow
are correct. The drop should be neither brittle nor
sticky ; it should be elastic but not soft, and if at the
first attempt this happy mean is not attained, pitch or
tallow must be added to the pot, to harden or soften
the mixture as may be necessary.

The most important of the seams to be caulked are
those between the side and bottom planking. The
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pitch being melted, twist some oakum into 2 loose

thread of sufficient thickness to fill the seam, anc? dip
it in the pitch. When it is well covered, gat}}sr it up
on the end of the caulking-iron and drive it into the
crevice with sharp but not heavy blows of the mallet.
One of the chief difficulties of the operation to the
learner is that the oakum is apt to stick mere tightl_x
to the chiscl than to the seam. This difficulty 15
overcome by frequently dipping the chisel in the box
of oiled waste. The amateur will find it of great
assistance to watch a practical boat-builder at work,
and note how he handles his oakum and tools. Some
judgment is required in picking up cnough oakum to

fill the seam completely. If this is not done at the,
um must’

first attempt, a second string of pitched oak .
be put in, care being taken not to drive it sO heavily
as to crack the pitch already inserted. When the
bottom seams have been caulked, the builder should

turn his attention to the scams between the end 3"d,

the bottom planks, and the joints between the floors
and frames and planks, and any other crevicesFin Whic.h
water can enter or lie, remembering that the object 15
not only to make sides and bottom water-tight, but
also to protect the wood from rotting. In some ©
the crevices inside the punt it may be found moré
convenient to insert dry oakum and pour in a thin
streak of pitch from a small ladle ; in others it will be
sufficient to paint the pitch on thinly with a stiff
brush. When it has hardened, all superfluous pitch

. Must be trimmed off with a carpenter’s chisel frequently

AT AWANSTEAD FLATS
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oiled. . A coat of white paint shofld now be given in
the inside of the punt and locker, and when this is
dry the builder may proceed to put a lid on the locker
and any other fittings that he may desire. Short
decks fore and aft will add to the strength of the
structure, but they are not necessary, and they are in
the vyiéys when poling. Moreover, the sloping ends
if undecked make comfortable lounges for idle
passengers. Decks, if fitted, must rest on a stringer
at each side, the full length of the deck, and one
or two cross-beams supported by short oak “knees
securely fastened to the side planks. Tongued and
grooved #-in. planks may be used for the decks,
which should be neatly covered with canvas and
painted.

Punts are sometimes fitted with rowlocks and
sometimes with a step for a short mast, but these are
superfluities, necessitating the fitting of a thwart which
is in the way when poling. The punt is intended for
use in shallow water, and the pole in skilful hands is
the best instrument of propulsion. If an alternative
method is desired the short paddle will be found most
efficient ; its use requires no rowlocks and no thwart,
since the paddler sits on the floor of the punt. The
only additions to the punt to be recommended are a
half-round %-in. strip along the upper edge of the
side planks, and a similar but wider strip fastened
as a rubbing strake round the outside about 3 in.
below the edge. The strips should be of oak or ash.
They will improve the appearance of the punt, and
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prevent the sides' from roughing, but they are not

necessary. These details having becn attended t0,
all that remains to be done is to give the punt another
coat of paint inside and three coats outside. As soon
as the paint is dry the vesscl is ready for launching.

CHAPTER XI

» Model-Boat Building

Nort very many years ago the making and testing of
model boats and ships was regarded merely as a
pastime for boys. Now it is, in one of its aspects at
all events, a serious branch of industrial science.
The investigations of Froude and other naval
architects of renown have shown that the behaviour
of the model in water bears a definite relation to that
of the full-sized ship, and to-day no vessel of any
importance, whether racing yacht, ocean liner, or
war-ship, is laid down until a miniature hull has been
cut out to her proposed lines and tested in water.
The scientific value of such experiments has been
officially gecognised in England by the establishment
at the National Physical Laboratory at Teddington
of the William Froude Tank, in which any one can
have a model tested on payment of a small fee.
Within a few months of its opening the tank proved
its udefulness in a direction probably not contemplated
by its designers, for it was visited by the judge,
assessors, and counsel engaged in an important
collision case, who witnessed a demonstration, with
scale models of the vessels concerned, in which the
265
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circumstances of the accident were reproduced as

closely as possible. .

A testing tank like that at Teddington, and like th
in the great naval yards, is an expensive structuré
costing, with its electrically driven tractors, some
thousands of pounds. Interesting, though of Coflfse
less exact, comparisons of models may be made in 2
much simpler and smaller tank—even in a wooden

i in
trough 10 or 20 ft. long, the tractive force bedg{
but few mode

supplied by weights and pulleys; v 4
yachtsmen have at their disposal both the means a"e
the space for the apparatus, and even those who }}3"!‘
will prefer to test their vessels under their own sail 0
steam in lake, river, or pond. Even if the amatt;lfl'
cannot join a model-yacht club and thus compare NS
skill with that of other designers, he may reap kno‘;’{'
ledge and entertainment by building, sO to spea“,’
against himself, and endeavouring to make each ne
model faster and more seaworthy than the last-
Theére are at least half a dozen ways of making 2
model boat, but in most of them it is desirable, 18
some it is essential, to begin with a design. The
professional maker of model sailing yachts, th) 5
often also a builder of real boats, seldom uses a desi8™
He works by eye alone. You must remember, how-
ever, that his eye and his hand are highly skilled, 5‘;
highly that I have seen him carve a model of a red
boat without taking a single measurement, and goug®
out the hull until the top-sides were no thicker than
cardboard.  Also, he makes only three OF four

ose
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varieties of model, turning these out by the hundred
for the toyshops. On the other hand, the man who
makes a model for the guidance of the builder of a
real yacht or ship works carefully from design, the
value of the model in this case resting entirely on
its accuracy as an embodiment in miniature of the
architect’§ idea.
*  Before going further, I should explain that the
models I have in mind throughout this chapter are
models intended for the water. The amateur model
maker, if he lives in or near London, should make a
point of visiting the Science Museum at South Ken-
sington, where a big department is devoted to naval
models and objects illustrating the design, con-
struction, and methods of propulsion of ships. Here
he will find a large number of models of war-ships,
ocean liners, and other vessels, perfect to the minutest
detail, and admirable as illustrative exhibits, but
designed and constructed for that purpose only, and
as ill adapted for the ponds of Hampstead or Ken-
sington @ardens as a pair of dancing shoes for a
country lane. They are capable of suggesting to the
intelligent amateur many useful wrinkles as to detail
and design, but on the latter subject the half-models
of fagnous clippers which hang upon the walls of the
museum will afford more valuable information, and
these should be closely studied and compared.

The design of a model yacht is drawn out in
exactly the same way as that of a real vessel, the only
difference being that the model-yacht designer is able
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. sy 33Iae 3
to draw his paper plans to the full size of his work. - R z E

He will want a drawing-board, paper, pins, and
pencil, a T-square, one or two set-squarcs, a rule
marked in inches and twelfths of an inch, some French
curves and one or two splines.  The last-mentioned
tools are thin strips of pliant wood for drawing long |
curves, They are readily bent to any desired Cl.’r"e'
and are held in place by weights or pins on either

side while it is being drawn with the pencil. They [
breadth and body

are necessary for drawing the half- ;

plans to be described later. The French curves will ) £
be handier for the curve of the forefoot, countery and - L_: - . J
rudder.  The size of drawing-board, paper and , K;\ .

ngth of the

T-square will, of course, be ruled by the le
- < [ VO
proposed vessel.  The model-yacht clubs favour ty

.
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5. —Design for a M de! Yarhe,

length-classes, of 24 and 3o in. r(-sp(‘cti\’(‘])" U'-g_‘r ?

cheap drawing-board 28 in. by 19 in. may,be |

bought for 3s. 3d. The next size, 31 in. by 23 17 ’ <

costs only nincpence more, A pearwood T-squar® “//

30 in. long, costs 1s. 2d.; if of mahogany it will v .

cost more than twice as much. Pearwood set-squares *

are threepence or fourpence ecach ; they should have . -

two angles of 45 degrees, and their sides should be o
6 in. long. French curves are about the San_]e e

price as set-squares.  Splines or ships’ curves 17 7l
pearwood cost about §s. 6d. for set of nine, but the T
model yachtsman needs only two or three, of lengths T
ranging from 6 in. to 32 in. There is a handy / Tl
curve called Brooks's patent, which is held in place bY

the fingers, but its greatest length is limited, I believe

PN Iy SR USSP AUy
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to 18 in., and this is obviously not enough for th.e
water-lines of a 24-in. model. Drawing-paper 15
expensive in large sizes and unnecessary for 0}“’
purpose. White or coloured wrapping paper is quite
good enough. Even brown paper may be used, .but
it should be rather thin, as it is sometimes (:onvcnlffl1t
to trace or paste the design upon the block from which
the model is to be carved. .

We will suppose that the model is to be 24 imn.
long, over all, and of cutter rig. The amateur affh“
tect must not expect to produce a successful design
‘out of his own head’ until he has mastered the
principles upon which the form of a vessel is bas'ed-
To begin with he must be content to copy the design
given on page 269, or to adapt to his purposé one of
the designs of real yachts which are published from
time to time in the yachting papers. It will be seen
that the design consists of threc parts, known T€
spectively as sheer plan, half-breadth plan, and body
plan. “The sheer plan is traversed by a n
horizontal lines which are represented ine
breadth plan by longitudinal curves showing *
horizontal outlines of the vessel at their respectiV®
levels. Both sheer plan and half-breadth plan af‘e
cross-sectioned by lines which again are translatgd 1n
the body plan into the upward and downward curves
on the outside of the boat at the respective sections-
To copy the design, take your T-square and rule the
line L.w.L. (load-water-line) across the paper, seven Of
eight inches from its upper edge. Then draw the

the half-
g the

umber of

el
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parallel line cD about ten inches below L.W.L., and
at 14 or 15 in. from the left-hand edge of the
paper draw the perpendicular o, which marks the
midship section, or section of greatest beam. Measure
along the L.w.L., from the point of its inter-
section by the line o, the distances to the stem of
the boat,eaon the one hand, and on the other to a
perpendicular dropped from A, the extremity of the
counter. These measurements and all subsequent
measurements must of course be converted to the
scale of your full-sized drawing. Having converted
them and transferred them to your paper, draw
through the point thus marked the perpendicular
Ac and BD.

The sheer plan and half-breadth plan of your
vessel will be within the parallelogram acps. For
economy of space I have drawn within it the body
plan also, but for reasons which will presently appear
it must be placed elsewhere in the working draw-
ing. Its proper place is alongside the sheer plan
so that the same water-lines serve for both. Set off
on the L.w.L. the greatest beam of the boat,
and mark above and below it the extreme height of
the stem and depth of the keel. The points thus
obtained will give you the angles of the rectangular
framé EFGH which is to contain the body plan.
Bisect this figure with the perpendicular ¢’p’, which
is the centre-line of the vessel as shown at cp on the
half-breadth plan. Now put in the sheer and body
plans the water-lines 1, 2, 3, 4, and 5, and in the sheer
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s, and 6. Measurements on these lines will ena -

you to draw in the sheer plan, or longitudinal outlingy -

of the boat. Show the width or

on the half-breadth plan and half its

off half its thickness also on the left-hand side of the
ing it "down to

central line of the body plan, carry!
the level of the end of the first sectional line of the -

sheer plan. On the other side of the central line you
must show half the thickness of the stern post. Now
put in the outermost or deck curve on the lmlf-bl'eadth
plan. Having marked off carefully the rJOi““"at
which it intersects the vertical lines, adjust your spliné
so that it touches all these points and rule in the curve.
This done, draw the deck line in the body plan-
Your T-square ranged successively with the tops of
the perpendiculars on the sheer plan will enable you
to line upon the body plan the height of the deck 8t
each of these points, the horizontal distance of each
point from the central line ¢'D’ being measured from
the line cp to the deck curve on the half—brea‘ith
plan. Now draw in the water-line curves on the half-
breadth plan and then the curves on the body plar
taking the measurements for the latter from your O%

curves on the half-breadth plan. All the curves must
be perfectly ‘fair,’ that is to say, they must run
smoothly and gracefully. If you find that the splin®
will not embrace every point you have marke for
any particular curve, you must slightly shift one OF
more of the points until it will do so, but in that cas®

thickness ; rule

e

oda

and half-breadth plans the sectional lines 1, 25 8

¢ siding ’ of the stem
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you must shift to the same extent the corresponding
Points upon the half-breadth plan and redraw the
curve which passes through them. In enlarging a
plan from a small drawing there is often a little
difficulty in ¢ fairing’ the curves, but it is easily over-
come with patience and care. It will be noticed, of
course, tHat the left half of the body plan shows the
curves forward of the midship section and ovice versa.
The midship section, however, should be drawn on
both sides if the boat is to be cut out of a solid block.

Cutting out from the solid block, though perhaps not
the easiest, is the simplest and most straightforward
method of model-boat building. Wood for the pur-
pose, ready planed and ‘trued,’ can be obtained from
the model shops and from most of the large stores, and
the amateur will save himself a great deal of planing
and squaring if he buys it prepared and of the exact
size required. Pine and white fir are the most suit-
able kinds of wood. The dimensions required are,
for length, the extreme length of the vessél; for
breadth, tlke extreme beam ; for depth—in the case of
the design before us—the distance from the top of the
stem to the lowest w.L. It will be seen from the
body plan that the portion of the boat below the last
w.L. is nearly all keel. It will be convenient to cut
this out separately and to use it as a mould for a lead
casting.

Having obtained a piece of wood planed to the re-
quired size and squared with perfect accuracy, mark
the L.w.L. round its sides and its after end. This line,

(c 497 19
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of course, will be the same height from the bottom
edges of the block as the L.w.L. in the sheer plan is
from the lowest water-line. On the upper, or deck,
surface of the block draw a central line—the CD of
the half-breadth plan—and carry this right round the
block. On either side of this line draw lines marking
(1) on the under-surface the greatest widih of the
curve of the lowest water-line, or—what is the same
thing—the width of the midship section of the body
plan on that line; and (2) at the forward end the

— —
—— \

. :

\

\ .-

. - ———

F1G, $2.—~Block marked out for Carving.

width of the stem. On the after end draw a line
marking the depth of the taffrail. Now lay youf
sheer and half-breadth plans upon anothr sheet ©
paper and cut out their outlines in duplicate. Dra¥w
on the duplicate sheer plan, but on the opposite side,
the water-lines and perpendiculars of the original, an

number them in the same way. The two sheer, plans
are then to be stuck to the sides of the block, theif
load-water-lines coinciding with the line on the wood,
stem level with stem, and taffrail with taffrail. The
two half-breadth plans must be stuck upon the
upper surface of the block, on either side of the
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central line. A spirit gum or thin varnish is the
best adhesive to use, as water causes the paper to
swell and is apt to create difficulty in fitting. If no
spirit adhesive is available, starch jelly is perhaps the
best substitute, or the paper may be attached with
drawing-pins.

Now ‘take a marking bradawl, or, if you do not
‘possess this tool, an ordinary bradawl and a piece of
chalk, and mark on the awl the horizontal distance
from the line EG to the curve 1 at the deck-line, as
shown by the body plan, and make a hole to that depth
on each side of the block, at the point marked by the
intersection of the perpendicular line 1 with the deck-
line on the sheer plan. Then mark the awl to the
distance from EG to 1* along W.L. 1, and make a hole
in the block at the intersection of the same perpendi-
cular with the first w.L. Deal in the same way with
every intersection of every curve, being careful to
keep the awl square with the sides. The result will
be a series of perforations on each side of thé block,
showing Wy their depth the contour of the wood to be
cut away. A glance at the upper surface of the block
wi}l show you that the chiselling may be lightened by
first sawing off the superfluous wedges on either side
of bow and stern. Having taken off these, turn the
bloc‘l,{ on its side and saw off to the line of the counter
and sternpost. You may saw off also a small piece
under the forefoot. These cuts will remove the
pencilled lines marking the breadth of the sternpost
and forefoot, which must be redrawn upon the new

o
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surfaces.  On the under-side of the block, where tWo
parallel lines mark the extreme breadth of the sections
on the lowest water-line, draw the curve of that water-
linc as shown by the half-breadth plan. The block is
now ready for the chisel and gouge. Fix it, bottom
llp\v‘:ards, in the bench-screw and chip away the wood
to within the sixtcenth of an inch of the bottgms of the
holes made by the bradawl. Work from amidship$
towards either end, keeping the body plan before you
as a guide to the flow of the curves. On the lower
water-lines you will be able to take off some big chips

with the aid of the mallet, but most of the driving "

must be done with the hands alone, one hand thrusting
and the other pressing and guiding the tool. Be
carcttul to leave a trace of cvery‘bmdawl mark.
Finally, go over the surface with a rasp, and with
sand-paper of increasing degrees of fincness, until you
have 'removed the traces of the bradawl and made
both sides of the boat perfectly smooth and symmetri-
cal. 1f you wish to be very faithful to the design
you must cut out of cardboard or veneer amould of
each of the curves shown in the body plan, and use
g};re moulds as gauges for the accuracy of your carving-
antgl esnidZ: u are satisfied with your work on bottom
line Mo,Styo'? may turn your attention to the deck-
. » if not all, of this line, as shown by the
sheer plan, will have been obliterated by your chisel
and rasp. Strike it in again on both sides, and make
a nux:nber of transverse cuts necarly down toit from the
top-side of the block. The picces between the saw-cuts
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can be chipped out with the chisel and the deck
smoothed down.

Proceed to hollow out the model. But first
run a line round the deck, about } in. from the
edge, to mark the thickness of the rail or bulwark.
‘Then, with bits of suitable sizes, bore three or four
holes if. the deck surface to facilitate gouging.
The size and depth of these holes will vary accord-
ing to their position, which should first be marked
upon all three plans in order to make sure that they
will not approach within § or } of an inch of the
sides or bottom of the model. The wood between
the holes must be cut out with gouges of convenient
sizes. The work will be best performed with the
model held between the knees, and here, again, the
hand and arm are safer than the mallet as the
driving force. Be careful to make the hollow as
symmetrical as possible, so that the model will float
upon an even keel. Some provision must be made
for supporting the deck. Most models made for
sailing, rather than for sale, have flush decks. If
you prefer a sunk deck, you must either leave a
ledge 1 in. wide and about } in. below the deck
curve, or you must pin round the inside of the
boat a thin spline or batten to serve as a stringer.
In the case of a flush deck, two slots or recesses
must Be cut out of the inside edge of the deck-line,
on each side of the boat, to the depth of half its thick-
ness, to take the ends of two deck beams. These
peams will be of wood } in. by 1 in., and cut a little
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longer than the ‘horizontal distance between the
opposite recesses, so that when their ends are fitted
into the recesses the beams are slightly arched.
The beams should be about 3} in. on either side
of the midship section, and must be secured in the
recesses with marine glue. When they are in place,
give the boat a coat of white paint inside and,out.
The deck must be cut out of very thin wood ;
that used for picture-backing is suitable if free
from knots and cracks. Sand-paper one side until
it is quite smooth. Take a sheet of paper rather
longer and wider than your model, and adapting it
to the curves of deck-line and supporting beams,
run your finger round it so as to take an impression
of the outer edge of the boat. Cut out the paper t0
this outline and use it as a pattern for cutting out
the deck. With a very fine bradaw! bore holes
about an inch apart round the edge of the deck,

and having smeared the edge of boat with- some:

rather moist putty, fasten down the deck with fine
brass pins. The superfluous putty may.then be
wiped off and the edges of the deck trimmed with
a chisel. A hole is then bored for the mast, apd
another hole, } in. deep, exactly below the first, is
cut in the bottom of the boat for the mast heel.

The mould for the lead keel may be made of fine
sand or, better still, of plaster of paris. In the latter
case, smear the pattern with oil and lay it upside
down upon a sheet of oiled glass. Make a card-
board frame, about three times the height of the

stazes in the transtormation of the

Ninn
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pattern, to surrou;d the glass *closely, and then
P.OUt' in the plaster mixed with water to the con-
sistency of cream. When it has set you can remove
the pattern, and when the plaster is quité dry it is
smeared with oil and melted lead poured in. The
keel should be fastened on to the model with thin
brass serews, which, if desired, may be placed in
'fhe mould before casting. Having screwed the keel
in place, and made a hole through the counter and
deck for the rudder-post, it only remains to paint

the hull and varnish the deck.

If it is desired to imitate the planking of a real
deck, the lines should be drawn with a hard pencil
before varnishing. The hull may be painted black
all over, or the top-sides black and the bottom red
or bronze, in imitation of anti-fouling composition
or copper. The black generally used by model-
makers is made by dissolving 1 part of shellac in
10 parts of naphtha and stirring in lampblack to the
desired consistency. A simpler method is go black-
lead the, hull and coat it with copal varnish. If the
pottom is to be coloured differently from the top-sides
the dividing-line between the colours should follow
the L.w.L., and must be drawn with a thin spline
or batten bent along the side of the boat. A very
narrow gold riband is sometimes painted round the
poatejust below the deck-line, but 2 neater eﬁc?ct is
produced by a riband or rubbing strake of. varnished
wood, about 3 in. wide and % in. deep, nailed neatly
round the sides and across the transom. I should

O
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add that the phowographs illu;tratfng the block
method were taken at the factory of Mr. Boyce,
of Sandown, Isle of Wight, where some thousands
of model boats are turned out every year.

. A method of building preferred by some amateurs
is that of cutting out a number of horizontal sections
or planes, which are afterwards screwed tegether.

This method involves more trouble in preparing the «

design, but. demands rather less skill in the moulding
and hollowing stages. It throws less work upon the

Fi. 53.~Sheer Plan for Luilding in Layers.

f:hlsel and gouge and more upon the saw. In build-
ing by this method from an ordinary design, the
plans are drawn out as already described, but all the
water-lines, except the load-water-line, are then re-
moved from the sheer and body plans, and all the
curves, except the deck and load-water-line curves,
from the half-breadth plan. The vertical lines on
sheer and half-breadth plans and the curves on tie
body plan must remain. Now rule in on sheerand
body plans new horizontal lines, half an inch above
and half an inch below the L.w.L., and other lines
parallel with them, and half an inch apart down to or
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below the heel and up to or abové’ the highest part of

the deck-lines. The lines mark the sections in which
the boat is to be built. If the deck
has much sheer it will probably be }---------,
necessary to make the uppermost
section three or four times as thick
as the others, in order to get the
curve into it, and it may be con-
venient also to make the lowest or Fi6. 50— Midsbip Section

keel section thicker than } in. of Body Plan.
Measure the offsets of the body-plan curves along

the new lines and, transferring the offsets to the half-
preadth plan, rule in the new water-line curves.
These will give you the outline of the edges of each

of the sections.
Now get some sound plank, planed to the thick-

ness of the sections. Cut out in paper a full-breadth

pattern of each curve in the half-breadth plan and
trace it on the plank. The plank is then to be carefully
sawn round the outline, but not so closely as to
A centre-line and the line of the midship

remove i.t.
section are to be pencilled on the sides and edges of

each piece.
® putting the keel-piece aside for the present, range

the next two or three lowest pieces together, centre
li% to centre line and midship line to midship line,
and join them with two fine screws inserted on the
centre-line, and as near the ends as is possible without
splitting the wood. Then impose and join on to these
in the same way one, two, Or three more sections.
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The number of sections which can be added at a time
will depend upon the length of the screws which can
be most advantageously used, and this again will
be regulated by the profile of the model. In a
2-ft. model with a fairly straight stem, four screws,
ranging from 3 to 1} in., will probably suffice to
hold all the sections together at the bow end. Shorter

screws, and consequently more of them, will be re-"

quired at the stern, especially if there is a large
counter.

The sections having been joined up, cut out the
keel-piece and fasten it in place with screws from the
outside. Strike the deck-line on the sides of the upper-

_most section, and mark the transom and the breadth
of sternpost and stem on the ends of the block. Mark
on the sides, also, the profile of stem and stern. Now
take the block, keel uppermost, between your knees,
and with chisel and gouge work off the corners of the
sections, keeping the body plan before you and
rendering' its curves as gracefully and symmetrically
asyou can. This done, unscrew the sections and mark
a line round the under-side of each, } in. from the
edge, to show the thickness to be left after the interior
has been hollowed out. The section to which the
keel is attached will be best left solid. The parts
through which the screw-holes pass, at the ends of
the sections, must not, of course, be cut away. * Cut
out the inside of each section with a fret saw or key-
hole saw, and cut the uppermost section down to the
deck-line marked on its sides. Then screw the parts
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~ .
’
d smodth out®the ipside with a

together again an
gouge, taking care to avoid, the screws. Again un-

screw the sections. Place them in order before the
fire to warm, laying the screws and screw-driver at
hand. Prepare some marine glue, and when it is
ready smear it with a piece of stickora knife upon the
uppergide of the lowest section ; put the next section
*on top of it and quickly and firmly screw it down.
Put on section after section in the same way until the
model is complete, and lay it aside for some hours until

Fiu. 55— Backbone cut out for Carvel Building-

the glue has hardened. The superfluous glue ma
be cleaned off with an oiled chisel and the hull rubbed

- down with sand-paper until it is perfectly smooth.
The last method of poat-building which I propose
to describe is the most difficult of all, but it produces
e lightest model. It is, in fact, an adaptation of the
~ methods of the builder of full-sized yachts and ships
to the small dimensions and light scantlings of the
model. A frame or skeleton of the boat is constructed
and he sides are planked up in the same way as those
of a carvel-built vessel.
The backbone of the skeleton is a piece of plank,
preferably yellow pine, planed to the thickness of the

’

y then



1

28¢ Wood and what we Make of 1+

greatest brecdth of the keel
profile of 2l.  Cut out on thi
o marl?il: S}tl;;er pla.n and transfer to it the v;'titc}:::l3
oo mart begrUlejectmns of the body plan. These
in. also on both ;d on both sides of the wood. Draw
on which the curlv C‘S, the rabbet line, that is, the line
into stem and st es of the half-breadth plan merge
sternpost, and on which the cfn'vcsg(r)f

an i I

line, parallel
to the rabbet .
and cut , and an inch inside i
is the Shz:::lby the wood to this line. What nz:q;i:’
upon. Marl? ard or backbone of the mould to be buili
keel, and ster:pon its outer edge the shape of stem
shape these post, and with a sharp knife or chisei
Each sectionpz)czp:;r]y from the rabbet line outwards
. 1 body pl ’
line, mu y pian, as far as tl
plax;k szsltw:ow be transferred, full breadth ;z ;af:):t
y out, and the ed ' —Aite
smoothly a ges sand-papered d
cach secytiozd;rc‘f l:rately - On the fore amliJ aft sid;:vc:]f
. aw vertical ¢ :
lines m . centre lines and
choor fl::I:((:ngIthehbreadth of the upper edgepz;agf:
. In this frame ’
to the rabbet li a slot must be gut
upon it t;’;:;‘;:‘ t each of the vertical IinesQu m:fl:‘;g
s must be cut .
to the fram ut exactly at right
} in. wide i:’oe:':ld they should be a Shadegles;smtilae‘:
tightly. Havi er that the sections may fit into th
down to the ang afcel‘tained that they will all gﬁm
o rell bet line, fix them accurately in Pl t
arily fasten glue, anfi when the glue is dry, te o
10ngitudina; l\)V1th nails or screws, two or }t]l, mpor
attens to the upper edges of th hree thin
e sections

. .¥ above the ra
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and stern of bhe frarr?e n
all rigid during the planking operatitowﬁs.
The next proceeding is to cut out the rabbet.
This is an L-shaped recess running down stem and
sternpost and along the keel t0 receive at the ends of
the boat the ends of the planks, and at the keel the
adge of the garboard Of lowest strake. The
}in. thick, so the lower arm of the L
kness throughott; put its angle with
It will always pe at a right angle
f which along the keel
The slope of the gar-
1d will, of course, be

and the stem der to keep

lower-
lanks will be

will be that thic

the keel will vary
with the plank, the slope ©

follows the lines of the boat.

poard strake at each body mou
that at which the mould strikes the rabbet line and

as a guide for the chisel it is well to tack a thin
patten along the moulds, about half the chisel’s breadth
pbet line. A small and very sharp

found the handiest for the work. The
cabbet in stem and sternpost had best be worked
- as each plank is fitted, the planks themsel¥es being

the pestegguide to its angles.
in. thick and % in. wide.

The planks will be 3 1
aving rabbeted the keel on each side, take a piece
of cardboard as long as the rabbet and } in. wide

and ‘try " it round the moulds with one edge in the
rabbet. The real boat-builder, who uses a piece of
thin®plank for this purpose callsita ¢ spiling’ batten,
and an ingenious friend of mine concluded in haste
that the name was connected with the fact that the
batten was ‘spoiled’ in the process. Truly a shock-

chisel will be
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: o
:!;g i::?r'nple\[{t 1e Pitfalls ¥t nautical etymology ! A
i zne t}lli:'Sh;?n SP‘ke. or pin, and a *spiling batten’
o Spom‘-; ightly pinned in place for trial. That
enough. as or any other purpose is, however, trué
Cal'dboa’rd ; Yf;)ll. will find when you have cut your
be surpriseg tinto the rabbet. You will probably
some of the 3: its shape, at.1d later on the spape of
more. Whenp anks above it will surprise yowslill‘
a picee of woo()i'ou .have .the pattern perfect lay it on
e oach oid } in. thick and cut out two planks,
the lower ed side of the boat. Smear some putty OF
Lo i o ethgc Oithc plank, place it in position, and
black pins use (;'ab bet and the frames with the small
furniture He , qupholstc.rers for putting fringes on
P of. . oles for the nails must be bored with the
radawls. They should be spaced about

half an i
inch apart along the rabbet, and two nails °

sho}:ld ‘be put into ecach frame.
aving fastened the garboard strakes on both sides

of th o
e bdat, make a spiling batten for the next plank

an .
m:nﬁ“:vcﬂf,d as before, smearing the lower cdge of the
board. Th putty before fastening it above the gar-
the frames ae l("Pper strakes will be fastened only on {0
them prove n to the rabbet at the ends. If any of
may be red lllnt(:;.zlcta.blc.tf) the curves of the boat, they
minutes in ::}(: to docility by holding them for a few
should be thic;: steam of a kettle. The top strake
the deck-fasteniir t.han the rest, as it will have to hold
and the put gs. When the planking is finished
putty has hardened, the outside is smoothed

“however, that the gui
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) .
sand-paper and} the boat pRin d inside and
1d have twu coats of white
well brushed

down with
outside. The inside shou
lead paint, Of, petter still, a coat of tar,

into every crevice.

The rigging an model boat,’

d deck-fittings of a

peing..mainly cotton and wire, scarcely come within
the sgrpe of a book on wood-working. 1 may say,
ding principle in these matters
should be the adaptation of every part to its immedi-
ate purpose. Do not hamper your boat with a top-
mast and cross-trees, if a pole-mast will better carry
all the sail she wants, nor cumber your deck with
cham skylights and windlasses. The aim of every
intelligent shipmaster is simplicity of working, and
this should be the aim, too, of the mode!l yachtsman.




