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BENT TIMBER SHIPS

AND

UNIVERSAL WOOD-BENDING MACHINERY.

THE STRUCTURE AND GROWTH OF TREES.

0nunm1mu§asecuunufthﬂ stemn of au osk or other timber tree,
we obeerve the following pdrts: First, the pith or its remains in the
centre; secoudly, the burk on the -:-utal.da thirdly, 8 mass of wood
betwae.n the two, made up of concentric l.n.yem known 88 the annmal
rings, whicth are intersected by a series of ray-like liues or silver
graing, passing in direction from the centre to the cireumference.

The med shaath is a layer of vascular tissue, immedistely sur-
l‘ﬂllndmgt.he ith. Tte integrity is highly necessary to the life of the

youn,

JE medullary roys are of a fibrous prowth, at right sugles to the
pith, and are like a series of cross partitions formed st intervals from
the rovt to the apex of the tree. Thess rays or grains afford the
medin of eommunication between the pith and the . Their
is outwsrd from the first layer of wood, and they constituts the woof
of the tree, as the grains running {rom the tﬂsll to the root may be said

to form the warp. This interweaving orizontel with vortical
grnwﬂ:us of fibres pives strength and beautg to the wood. Ia propor-
tion as the medu rays are etrong and irregular in growth, the
wood is difficult to work, and partienlarly to split. These rays way
becmmdﬂﬁlmnmﬂffmlmtﬂgsb}'whchtheoumudthe
ioner snmugl rings arc more firmly united across the vaseular system.
As the tree enlarges new rays are formed at intervals between the
primaries, and grow outward in elightly divergent course, through the
inner to the outer bark, from limb ie root. In the oak they are v
distinet, and to the fibres growing in large mssemblages the ﬂuﬂr:{
appearance and peculiar beauty of this wood is due.

he bark forme the covering of the tree. It may be considered as
composed of two structures united in one, viz: the outer which iy
cellular, and the inner which is vescular or woody, and which forms a
link in neture of substance between the wood and ite covering, The
inper part of the bark consista of severnl layers of small interlaced
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bundles of woody fibres, connected hy loose cellular tissue. On its
inner surface it 18 smooth, being opposed to the smooth wood, and s
vovered by a semi-fluid, called cambium or formative fluid. Its mesh-
work formation permits the medullary rays to pass through it and
majntain a connection with the cellular or outer part of the bark and
an eleetrieal communication with the atmosphere. The more rent
use of the bark is 1o give protection to the wood, but if the bark did
not vlothe the tree there would be mo eembiun, and without this fluid
there could not hea.depimit.im of fibre; and thus it iz that the pres.
ence of bark is essential to the growth of a tree, The bark contains &
large number of air vessels, and not only conveys refuse matter from
the leaves to the goil, but is also a 1 al‘yrlnbnmmd secretions.
This i= scen in the oak bark yiclding tennin, the cinchoua bark pro-
ducing guinine, and the fir tree emitting turpentine.

The wood & the most importsnt formation of the trec. We find it
constituting nearly the whole body of the trunk, and its siructure ar-
ranged in & very syetematic manner, The erges section of & stem
shows a series of circles around the beart, increasing in diamater, and

by wider intervals ar the bark is spproached. Thus the
trunk iz eomposed of numerons wones inelosed within cach other. Be-
iween these zones, or anoular layem of fibre, are situnted the eapillary
tubes or vessels forming the ecirenlating system of the tree, Next we
ohserve the medullary rays passing in straight radisling lines acroes
the zones from the pith to the hark, Pplitting always takes
more frecly in the lines of the ravs and capiliary circles; but the
mdiut.ingﬂrhma of the ruys, passing throngh a stiek of timber in almost
Ev&ryh;iimnﬁm, neverthelesa hind the zones very closely and firmly
togather.

Wood 15 formed by the instrumentality of the green leaves during
the growing scason, which is the one of most light and hest, and passes
dowu in & Huid condition toward the root, between the inner hark and
the wood growth of the previous year, perfectly enclosing the latter,
To the leaves there js brought by ‘the uetion of the roots and through
the capillaries of the trunk & aupply of sap, which is constantly evapo-
rating into the air. This 2ap consiats of water, with some carbonic aeid,
saline matters mnd alittle ammonin.  From the air surrounding the
leaves abundant stores of earbonic acid are drawn into their pores to
become food for vegetation. The sun’s hight, acting on the carhonic
acid in the presence of the matter of the leaf, decomposes it—an
effect not otherwise attuiuuﬁe—uud by this mesns brings into cxist-
ence those compounds of carbon end weter which are known as sugar,
siarch, gum, and which are E%odunta depended un to sustain not only
vegetable, but animal life, e visible trec and the invisible atmos-
phere are composed almost entirely of the same substances. Elemen-
tarily, they sare almoet identical. From one to five per cent. of the
tree, its organic or mineral portion, i ash, comes from the soil ; the
remainder, the maim bulk of the wood, 85 to 99 pounds in o hundred
of its weight, has the same constituents as the air. For proof of this
we consume the wood, when all but its ash dizsolves into gases, and,
rising upwards, is converted into air. The coloring of the wood is in-
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flugnced by the constitution and action of the bark in depositing color-
ing matter in the cellular tissue st the time of formation.

The roots of trees are composed of nearly the same tissues with the
atem, viz,, woody fibre, ducta and cellular tiwmsue. The chief functions
of the roots are, to sustain the tree, and to absorb from the soil and
supply to its stem sll the fluids and eubstances in solution which enter
itz circulating systems, Effete and deleterions substances are also
emitted by the roots. Although the sapsscends the capillaries of the
trunk from the roots, it flows etill more copiously between the wood
and the bark. If the bark be stripped from a tree, the circulation o
t.hasﬁpmgmal;l]r diminished there anmausw,and ﬂlt'tl'ﬁﬂwﬂ.l

‘qermh l'hegrawihnfthetrwd@mdsmlmge
upan the bealth and wvigor of the roots. . At the butt, the laa.%“=I1
grains and the greatest growth is found on that side of the tree
haa the largest root or roots, and the heart Jics nearest that side of the
tree which & deficiency of root extension and vigor. .

The ieaf is the struetural type of the entire tree, representing, ss ii
does, in its compusition every l:-rgmmtmn gmwt.h and particle which

fcmndmthcabmn and none ular and vas-
cu]ar tizsue inclosed on each sidc by a I:llt!ﬂlﬂ. l'ha surface i8 con-
monly marked by & number of ndges, which are ealled veins, und
which consist of woody tissye, spiral vessels and cellular tissuc, snd
they are retsined in their posilion and the intervenin arEacea filled up
by cellular tissue. The tissues of the veins are b mugit in close prox-
imity in the pediole (which is a gmall stem supporting the blades of the
lenf}, and having pessed through it into the stem of the tree, one part
cuters the bark, whilsi the other fraverses the wood and penetrates to
the medullary nhuat.h, at the ventre of the trunk. Thus, every leaf is
md.u'ect communication with the stem, and not only &0, but each leaf

E::mn of the very apinal vessels and wood of the sters. The
ween the leaf and the stem of the tree may be carried

vot farther, for not only do the 2ame atructurcs enter into the comy
tion of but-h, but in both thers is a double set of vessels, one of w ‘uh
conveys the fluid from the root to the leaf, and the other carries it back
again from the leal to the reot. The leaf iz the laboratory of life.
Iis power resides in the green maiter, termed chlorophyll, Wh.ll!{l Berves
the unpnrtant purpose, under the action of the sun’s light and heat, of
g air and water, throwing off oxygen gus and commencing
rationg,  The l:lemmpomtmn of carbonic acid iz the starting
point ul‘ol?fe and growth. The oxygen thrown off produces » gaseous
current putwards, which s compensated by the substitution of & stream
of fresh carbonic acid from the air ; thus the aliment of the tree s re-
cruited. Thie action of the leaf will not take place in the night or
in darkness, nor will it oceur when the leaf ae:luirm the orenge and
reﬂ tint of Autumn., When the leaf is green in color ja ite time of
igor; then it abeorbe the red and allows the yellow and eome blue
sof the solar light to paas l.hmug_omhut the gresan color haviog
&5 changed with the season, or any canse, thess active raye
s.remoro or Il:aa cut off, and the functions 01 the leaf are altered or
cenge althogether. The first effort of growth in the green leaf is the
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formnuugn::!-f soluble mﬁ- or dexhﬂﬁ.ﬂ angf s:h the mo:t it&&—
t y in organic chemistry. ickening e 5ap by
xtrine serves to solicit fresh supplies of fluid from the soil; other
chanpes and alterstions in the plant food mrs, and under t.he infiu-
ance of thess causes the circulation extends, and the tree expande and
grows, The chemical action of the dextrine iteelf ia remarkable. It

possesses the power of changing into atnrc:h, sugar, gum, cellulose and
woody fibre, all these being puﬁ ndz of carbon with water,
nearly in the same proporfions, - ]E):nd acids, and other secon-

dary bodies found in frees are derived from these mm;munds by com-
binations and processes peculiar to the nature of each particulsr kind.
The tiving tree holds communication with the earth and water be-
neath, and the air and aun above it, by means of roots, bark andleaves
mthout, and the system of cireulation within ils trunk. Tt healthy
rowth depends upon the presence and normal action of all ite mem-
Tis fluids andd depomts will he imperfect 1l‘wantm,g in any cesen-
tial ingredient, or deprived in any degree of necessary hght, heat and
electricity. A healthy growing tree undoubtedly produces the strong-
ezt and most dursble wood of ity kind, becwnse ik- fibre and grain has
been formed coder patural influences. If & tree he denied water and
the necessary mineral food 1o jis roots, or be siripped of its leaves, or
ed of ite bark, it will gradually end surely perizh,as by Bm.rvutlml
{ all those ﬂnngshr done to it simultanconsly, it will immediatel
ta live as a pland, and hecome timber. Whenut.ree.mfeﬂed,
cirenlation iz cut off; flnids will no more aseend the stem, 8 the t'ome
of asvension resides’in the roots, but the bark and leaves will continue
their functions uniil their powers are exhausted. The juiees will flow
into the stem for & while from the leaves of the top and branches, hut
this cireulation soon hevomes sickly and peisonous to the tree, and
canace untimely deray. If, however, when s tree iz felled, it is also cut
off from the top, not only the ]flll:and’ but the downwerd or wascular
eireulation very soon ceases. e only circulation left is that between
the pith and the bark, but thiz will not cease until after the hark has
exhansted ile powers upon the floids within its reach and sown the
seeds of premature dissolution throughout the wood of the tree.  The
plant life of a tree shonld be completely destroyed at the tine of fell-
ing it for timber, or changes injurious to the ing qualities of the
‘wond will take place. Imperfect formations are the most unstable and
the first to decay. The felled tree should be bnmediately converted
into timber, with every fibre and tisue of bark remeved from it.

THE CONBTITUTION OF WOOD.

The malter of woody fibre consiats of two constituents, lgnine and -
cellulase. These bodies have the same proportion of earbon, but differ
sl:ght]y in their combining numbers of atoms, of hydrogen and nxyfn

nine is not identical in composition with any other substanee, w
l?nlmmmmpus ed of the very same elements, in like proportions,
thnugh differently grouped, as starch, dextrme, and traguca.nt.hme-—
mbstances of & glutinous or gummy nature.
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The structurs of the fibre is invisible to the na.ked&i& With the
aid of the microscope it is found eomposed of spindi ped cellules
“or mmnt.efﬁyﬂm]mm]]a the one growing from the other in continuous
line, and j together laterally on all sides, with eompanion lines of
cellules arranged in such order g[;r strength that the extremitics of the
cells overlap and break butts, so to speak, in the most mechanical
MANDET, he walls of the ccllules are of eelfulose, a substance
endowed with skin-like tou e, while the interior, insoluble and
fixed matter of the fibre, is ine. Asthe bark enve!ﬂpes and ad-
heres to the wood of a tree, 50 does & membrane of cellulose contain
and ochers to each separate atom of lignine, of which there are many
in n fibre. And as the cellules with their contents build up the fibves,
so do the fibres in turn, by aggregations, construct with their vasculsr
tissnes the womdy layers of the tree. The aonuel layers of fibrous
growih are like so mapny skins that may be split clrcufaﬂy from root
. to branch intn an indefinite number of veneers, in some kin :
aa thin as paper, aud yet ever u{« veneer will have several thickneases of
fibre arranged and coojoined to the uimost advantage for strength,
wolidity and struclural echerence,

Fine linen fibre offtrs a beautiful illustrativn of the chemieal pro-
perties of ecllufar lignine. It i white, tough, tasteless, insoluble in
water and innutritious. Btrony sul phurie acid converts it in the cold stata
into & tough mass, resembling & solntion of dextrine, & name given to
the mneﬂaFnous finid of wmblm By warming the mixture, the
Lignine will be charred ; by boiling, it will be converted into & solution
of grape sugar, which may be puritied, filtcred and dried.  Cotton
fibre, on the other hand, presenls us with a specimen of nearly pure
celinlose, with fittle to distinguish its reaetions from those of linem.
Both lhpdies have the same gmeneral prumea they may boih be
made intg in the same way, they ve in eold sul-
phm-w acid into dextrine, and they both may be made to wield gun-

me the simplest yegetable, consisting of a single cellule, with one
side adhering to the nuoist wall, and the other ex o the rays of
the sun, we may learn the principle upon which vegetable and alao
animal bodies are constructed. e coll wall iz everywhere complate.
No microscope can discover any palpable apert.urea in it, but it never-
theless allows some elementary bodies to ﬁa&a zh it to the interior,
or is porous. Its porosity is the same w helm]g_s to all masses of
matter, and which iz dne to the unseen spaces existing between the
atome. Through these unseen interstices such bodies alone s
have a natural attraction for the bounding membrane; and such alone
into the interior as hwe & similar relation to the fhuid, solid, or gases
which may oceupy it

The taflest tree and the strongest wood sre alike formed and built
up of infinitesimal elementary celiules or membranes, filled with
matter. Thesa cellules with their contents are grouped into fibres, the
fibres are united into layers, and the layers are disposed over each
other, forming grains or annual rings of growth. Between the
or ]aymt of solid wood, a system of capillary tubes exists, tﬁrruugh



