
{a) That the bo»a. i, Hymmu.rioal with r..p«,t to u wrt.in pl„„..
(6) rh.t the inatvnal nf ll,e bouni m \m,m^'m,'oaH
(0) Timt «.oti..„H which ur.. pl,„o bnC.rc b.„,li„^ rcmin ,,lu„c after

(rfj That tho ratio of lontfitu.lin.l HlroH. to th,. oorr.,8p<m li„K str.in
..the ordinary (i, „. Voud«'«) n„„lul,..s of ..Mioily, n„twith.,t.odi»K
tlie laterni ooDiicotion i)f thn I'loinentary layers.

(«) That the.™ olc.,.,ent<iry layrs expand and oontr.ot freely u.ider
tenMilo and comprcHiive forcus.

In each case, the ski,, sfosn at (ho fK-int of fr,«,t,iro in lb«, per m inhM been doterniinod by muani of tlie fiirinui,i

=3 '(2W. + W',)/=i~
bd-i

\\
,

lbs. h,,„.^ the weight at an en<l, \V.,-lb.. h.lf tl,e wei,-ht of the b,.am,
/ns. ih.. ieng.h of the bean, be.wn.n the two end oe.itres ofp,ess,„c
6-.n8. the hrcadth ,uel </-i„s. the ,iopth at the section of fracture

In practice, il,o breakiu^- weight, W. + A VV;, is usually determined
from the forniulii,

W, f i W. = C ^,
C being the oo-ofBciont of riipturo. HeuoB,/ = 3 (J.

It may pc'rhap. bo well to point out that' a very small error in esti-natmg tho depth of a beam .nay load to a considcmblo error in the
calculated skin stress. Thus from the formula just given it appears
that ,i y bo tho change in tho skin stress corresponding to a chani-c
Arf m the depth, then

"

and the ..kin stress will be increased or diminished by this amount
necording „s the estimated depth is too small or too great by the
imnunt lid.

Ko,' instance, in the ease of the Sprnoc lieam xNo, L, the calculated
skin stress, disrcL-arding the diminution of dcptli due to compression
IS 5123 lbs. The initial ,lepth (d) of the b..,,m was 17.5 ins

, :„„! the'
amountof the compression (sd) 2 ins. Thu.the error (V) in the .skin
stress is

^J 2-jyg-2=117Ubs.pers(|. in.,

and the acln,! stress becomes 5123 + 1171 = C-2'M lbs. per .sii in
shoivinj; an iiicrea.se of 22.8 per cent.

'

N..W, in every ...xunip:e of transverse testing, tho mafrial is more or
less compressed at the eentral s,ipport. The eential suppoit in ih,-
following e.xai!iples was a hardwood block of 20 ins. diameter. The
amount of the c-iprossion at this suppoit .lepends not only uj'ion the
nature of the m.iteri.,1 of tho beam an,l upon the character ol the sup-
port, but al-o very ..sp.cially upon th(' ratio of the length of the beam to
Its ,lepth. 1,1 c.lcilatin- the skin stress oorre^pDiidin;,' to the breaking
weight, therefore, three ass'iiiiptioiis may be mide ;—

1st. That the compression at the support may be disregarded.
2nd. That the etfective depth of the beam may be taken as e,|n„l to

the initial depth minus theam.iunt of the compression, and that the u.sual
law may be assumed to hold good for the whole of this effective depth.

3rd. That the compression portion of the be:im is alone .iffeeted, so
that th(^ so ealle.l neulial plane re,nains in the same position relatively
to the tension fm • of the beam from the commencement of the tct to
the end.

Calculations baseil upon these three assuiiiptions h ,v,' been mide in
several of the following cases, and it wiil be observed that in all oases
the skin stress caleulatod upon tlie Hist assumption is invariably less than
the .skin stress determined upon either of tlie remaining assumptions.
Thus any error is on the safe side.

It should be remembered, however, that it is possible, and even pro-
bable, that neither of these assumptions is oven approximately corroot,
lit all events, beyond the limit of elasticity, which in the case of timber
still remains indefinite. The portion in compression doubtless acquires


