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CHARACTERISTICS AND PROPERTIES 0F
WOOD.

Ai.-ritouoîîi Wood lias becu universally iii use
for a great mninber of years, tlîerc is stili salU to
exist a iack of kilowvledge by architects, lumiber-
men auci woodworkers regardi ug its cliaracter-
isties and propertUcs. WVC print hierewithl soie
abstracts froin B3ulletin No. ro of tic Dcpartminest
of Agriculture of the United States, whvli con-
tains sonie useful and valuable informîationî
regardiîîg the nature of the varions Wvoods. The
wvork is comipilcd by MNr. Filbert Rothr, Special
Agent iii Tituber Plîysics, under tie direction of
MNr. B. E. Fernowv, Cirief of the Division of
Porcstry.

AMETIKOI 0F SAW15G rIMNIEit.

Thîe manner in iviicli the stick is sawved fromi
tire tree bias a remarkable influence tipori its
qualities and beliavior, and it slîould, tiierefore,
cither bc spccially sawed or scected wvitir a vicw
to its character and to the purpose for wlriclî it
is used. Tisis a niatter fulIy apprcciated

aong oly a few W'ood lusers, like the wvheeI-
wriglits, piano urakers, etc., but it îeeds to be
observcd mutcli more tiran it is, even in building.
Quarter or rift sawing, i. e., ctitting sticks or
boards out of tue log iii sncb a marner tIrat the
animal rings arc cit tbrougb as ncarly as pos-
sible radially, lias Iatciy been practised largely
for tlîe sake of the beauty of tbe even grain tbus
obtained, and also for flooring on accotnt of tlîe
botter wear wvbich tbe even exposure of tbe grain
(liard bands of summner Wood on edge) secures;
but it shouid be mucb more widely applied to
secure greater strength and more uniforni
seasoning and thus to reducc to some extent the
one drawvback to Wvood as a niaterial of construc-
tion, tiat is, its liability to '' wvorking " (sbrink-
ing and sweliiug). The reason for tIre superior-
ity of quarter sawved pieces, as wvell as tlîe gen-
eral fact tlîat tire manner of sawving ont a stick
affects tie genierai cliaracter and bebiavior of tlîe
saine, ivill appear froni tire foliowing considera-
tiorîs

A square coînnin or beani cut so as to contain
the he;rrt or kitb of the trce in its centre-wbiciî,
by the way, ks the wveakest part on accounit of
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Fi(; x.-A picce or sawn liimbe,' cut îhrougb along; tit pîi, illu.strating uts
structutal nggrcgaiems

tire many knots wvbicil i invariably atid necessar-
ily contains-consists in tbe main of five struc-
tural aggregatcs (sec fig. i), namely: (r) In the
centre a cone of Wvood fibers wvitb the base in the
butt end and the apex in tbe top end, the base
represcnting the rings of as inany years as it
took tbe tree to attain the beigbit of the colunin ;
noue of the fibers belor.ging to these rings
appear in the top section excepting tbose of tbe
last ring wvhich forms the apex of the cone ; (2)

a hollow cylinder of material surrounding the
cone, aIl fibers of wvbich are found in both sec-
tions and continuotisly tirrougr thre wvhole iengtl
of the colua; ail tlîe entire rings at the bottom
belong in tiîis cylinder, and undoubtedly forni

tiiu strotîgecst part Of tIre cOluiirîî , (3) surtOuilli-
ing this cylitîder a partial cylindricai enivolope of
Wood fibers, ail of wiriclr are rcprcsentcd in the
toi) section, but onlY a1 Part appear ait tue corners
of tbe bottoui ; uiost of tiieni, therefore, dIo tiot
mni tirrougîr tire wviole lengtlî, but are eut
tirrougli at varyiîîg ietîgtlis, tiiercby precrting
tue Il bastard laces " on the sides of the coluini
(4) a partial envelope wlrose radial extemît is
liiiiitcd by tIre corners of tic basai section, imîr-
perfect at both ends ; (5) tie corners at tlie top,
tlîree-sided I)yramlids witii tIre base iii tlîe top
section, the fibers runnitîg ont at varying lengtbs.

Nowv, it wvill be readily adinitted tiat cadi of
tbese '' structural aggregates " lias a différenrt
valuie iii tlîc conîbined strengtli of tie wvlole. If
tire stick bc cit wvith tIre center or pitlî iii one
side (Sec fig. 2) aIl1 tîrese aggregates wvill be
bialved ; if the stick be cnt ont differently, for
instance, wvitl tIre lreart etîtirely ont, or il it be
made longer or sliorter, or tectatîgniar isistcad of

Fi,. 2-PO..IblItk <crcuîtifg tituber (ro,, a1 log wilis rvtecrcglcc tu
posi~tion of grain.

square, iu eaclî case the proportion of ecd o!
tIre aggregates changes, and lietce it stands to
reason tlîat the strcngtb of tbe coînurnii, or beain,
or stick, changes according to tIre ininner iu
wvhicl i is cnt froni tbe tree. Thîis mnost evidett
and important fact liras, it seenîs, escaped our
best engineers and experimieuters, wvio have
tested beanîs itlîout taking accotnt of tlîis dis-
turbing eletirent, and it is certainly overîooked
nrost geuerally by builders and carpenters iii
tireir selection of filateriai.

Wbile it may perliaps not be expectcd tbat tie
sawing at the ilii wvill be done ivitli mrore care
so as to secure tlîe lCst
resuits in application, or
tliat tbe special advant-
age of quarter sawing
wvill soon be sufficiently
appreciated so as to ex -__________

tend its use in snch a <>Vr m~ywN

mrinner tduit tue greater rn%~'Ls fci,

effncieîicy of tlîe quarter- b cln chrr, irch. mal.
sawed arateriai rvill coinà- ic> %Vl o es <'fiii cl

Suulcrn pille, pitcî puine. tapensate for tbe greater îoc,. %Utes gunmi, sort a
expense of the operation, <,' 0) Liggui wher

Norway andî bull pille, red ce,
Wvood users may at least and fir .cwod baswc.
be e\pected to make fîcir (c > r 'gt c ESiegae

material iii tire yard, and
shape it for tIroir particuhar use xvith greater care.

WVEIG1T OF WOOD-

A smail cross section of Wvood, as in fig. 3,
dropped into xvater, siuks, shoxing tirat tire sub-
stanç of wvîich Wood liber or Wvood is built up is
ireaviet .han watei. 13> immersing tire xvood
snccessivcly in ireavier liquids, until wve frîrd a
liquid iu wvhicii it does trot si,îk, anrd comrparirrg

tit:e wiglit of tI.L %,ti.witîr %%t.:r ind that
wood substance is about i.0 tiles as lreavy as
% ater, anrd that thIs is as truc of popiar as of oirk
or pille.

SeP.,îr.itig dL surlgIe cell, iU sifflvi il' 11g. 4, aI,
%dry-itrl anrd tlIre. dropping it ilnto. tIre w.îter, it

iiterior reduces its iveiglît, alird,
Q like a1 corked] ciupty bottie, it

xxCrngh..ls tîrani tue xvater.
Sonl, hiou C% cr, xxater bo.kS inito

Fi(.. 1 r-e tue ccli, wlcl it Mîî utp andI
ain i rrroîîjl u sinks.

wuo. fa )r... M\aîr>' sucîr celîs growvil to-

getîrer, as in a blIock of xvood, siîîk Miren ail or
tiost.of tiiei arc -f'ilcdwith wa.ter, bt will iloat
as lonîg as tire îiajority, are Otipty or otilly partly
filled. Th'lis is wlry a greeni, sapipy pille pole
soomi sîîrîcs un 1 drivilîg ', (flontiîîg). I th ceils arc
iargely f'iled before it is tîrr-own in, anrd but littie
additioîiai xatcr siiice! to mi.ke itb weiglit
greater tiran trat of tire watcr.

hI a good-si?.cd whlite pilre log, colmposed
clriefly of ellîpty colIs (lrcartwood), tire xvater
requires a very lonrg titire to I up thc
ceils (ive years xvould trot suffice to li
thiru aIl), suid frerefore tue log tria>'
float for mny iîroiltîs. Wlicî tIre
wall of tire Wvood lier is very tirick
(fivc.eiglrttis or mîore of tire volunie), as
in fig. 4, b, tîre fiber siîîks wbotiier
ceirpty or fiiied. mliis appluos to îrrost
of tire libers of tIre dark suitiierwood
bauds iii pines, and to tire comîpact
libers of oak or hickory, and nranly,
especialiy tropical Wxoods, hrave suci
tlîick-waiicd celis andî so uitile ellipty or
air space thrat they nex'cr float. Ck

I ere, tiou, arc tire two mrainr factors Fil.. 4. Iso-

of xveigiit iii xood: lTie anrlount of ccii lâted f tIb.

waii, or wood substance, constant for aîry given
piece, and tire anrlounit of water coîrtailicd iii tire
Wvood, variable eveil ii tire stanrding trc, anrd
oiy ini part cliiuriatcd iri drying.

lIn go ucral, it ira>' be said tirat nonre of tire
nartive Woods lu comrînr use iii tis country arc,
whfeîr dry, as freavy as water, i. e., 62 îîounrds to
tire ctibic foot. Fewx excced So pouîrds, Mville
Mrost o! thireu fa-li beloxv 40 OUilds, aird urUcir o!

vT o,' KIR.-II.5.ikii W00 t o )wulT 5i'.,

s.c rg. ,tc is11islt, c lirîy
.i s................. ....

le d, isn, lti sr il, ufTce aalice,

cedar, ptI ....

7.i~î ;.fý

S.euli i. "42 I

.i~.

.4ia .SO

>3', .4*~

tire Pitre anrd othrer coîiifcrous Wvood weigiis less
tiran 3o potinds per cnbic foot.

Tire xveigiit of tire Wood i.., iii it.,elf, arr imîport-
ant quaîity. WVeigirt asýsists iii distilîguisiig
nraple fronii pîopIar. Ligirtîrss, coupled xvitlr
grent strengilh and sUfîsrcîuîirnrd Wvood
for a tîrous;uid difféet usces. l'o a large extent
xvciglrt predicates tire strelîgtr of tire xvood, at
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