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21:!th J U.KE , l l:! ll. 

Mr. B eeks, ill opening the discussion , said that t he 
paper read by .l:' rofessor \Van en was highly interesting , and 
he could only echo what 1\1r . Shin 'a h ad said, viz. , that we 
should look UpOl! P rofe::;;;or \\. arren ';; \york as t he t im ber 
m erchant;; Bible. They I;hould look upon it with still 
greater illterel;t \\"hell he had fi lli:·d led , and ho hoped , put 
before t his r\.::;l;olliatioll , t he ::;eries of experiments he is carry­
ing out no\v. H e was afraid that we are all apt to look at 
things from a selfh;h POill t of vie\\·. 'fhe par t icular point 
he would bke t o ment ion in connect ion with t he paper is t hat 
under t he 1ll0::;t general condi t iolls timber is not put t o t or­
sional ::; tresse:;, but tho::;e who ha ve to do with steamers know 
th a.t i t i ;; ,L \ or,)" import aut point indeed . In the ferry boats , 
fo r instance , the rudder I;tocks are som ething like 20 tOo 23 
feet long. H , ill t he course of his investigation s, P 1'o£e;;80r 
\V m-ren can gire us the full information on th e t orsion J'e­
si::;ting powen; of som e of our principal t imbers, it would be 
\'ery , alnab le indeed to certa in of WL Under ordinaTY cit" · 
cumstances \\'e go \ ery largely on t he rule of thumb . \ Vp 
sa.,)", " OI l, ye::; , there is nothing ill t he world like il'Ol1 bark , " 
and \\"e take great care t o see that OUI' r udder stocks are big 
pl1oug h. Hil t t ha.t is not at aU a sa.tisfa.ctory way of doing 
it. \or (' should kilO,,' :-;omething more about all the p arti­
cul ar featmes of Ollr timbers, ::;0 t hat we m ay be prepared tu 
determ ille Oll r requ in·ment:; rea:-;onably . Ther e were quit e ,1 

llll mber of m embers p resent wish ing to a:;k P rofessor W aTren 
(illestions , so h e would not say any m ore. 

The President , }\oIr . J ulius, said t hat he thought t he,\" 
ought to enter lllto disclission more r eadily . The matter that 
Professor \Van'en had put before them was of such vital ;n . 

terest to them as engineers that i t \'ery well walTa.nted filII 
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discussion. He had a few questions to ask the Professor, a nd 
to assist the discussion he would put them now . Wit h 
rega,rd to the shearing t est s , IVhich had been calTied out ;n 
several way~ , the Author made r efer euce iu hi s vaper 
to the fact that he differed from the m ethods thlj,t 
were adopted by other experimenters in applying the shear 
load to the specimeus ill order to e.Jimillate double shear . It 
had always tieem ed to the speaker, from an examinat ion of 
the variou~ appliances that have been used in conducti ng 
such t est s , that to eliminat e double shear is extrem ely diffi · 
cult without introducillg other troubles. In adopting t h f) 
a.pplia.nces that Professor \\" alTeJI used for developing siugle 
shear, it seems that oue is yery a.pt to get erroneou s l'esult~. 
~With the " dog" that is I) se(l for applying the load , and O\\" ­

iug to tIl e fact that the majority of our timbers do not shear 
on all even plan e, r esults ill au oyer-high sheariJ1 g value, 
<1,'; the wad i ~ supported by a. )lumber of fibres , or portion!; 
of the timber ill <':OlILpressioll or tension . . \ Ilumber of t he dia­
grams that t Ilt' Prott'ssor Rhowecl li S ,;eelli to hear Ollt that 
eOllteutiOll. 'l 'be eOlltolll' of the faillire was a \"ery eroo ked 
surfaee , and ill applyill g the load the dog must have r est ed 
OIL the high points of t hat surface awl mu st give 
\"cry ililieCllrate re~;ults , sin ce the compression strellgth 
of Oill" timbers is usually \"cry much grea,ter tha ll 
their shearillg streugth. Som e years ago, 011 be: 
half of olle of the Australiall State G-ov-ernments, 
t he ti jJeaker <.:anied out a number of tests , and he adopted 
s imilar appliances to thotie previously used by Professor 
\V arrell, although not a ltogether like t he appara,tus described. 
H e ah;o adopted a method t hat \\'aR due to Professor J Ohll­
son, in t he Cllit ed ~ta.tes, in " 'hich t li e speeim en !5am 8 
unde\" dO ll bll' shear, Hlld h c in\"aria.hly found m ore uniform 
rt>s lIlts wen' obtaine(1 th ro ughout with t his lat ter 
apparatu~ t han wit It t lt e single shear m ethods . H e 
alRO fou nd that th e. single sh ear frequent ly gaye re­
slll ts so high that t hey could IIOt possibl;y represent 
t he shearing stren gth of t he timber . In examining th e 
failures he came to the conclusion th at a number of t he 
fibres were subject to tensile stresses , and ga\"e m ac<.: ura,te 
l'C'eol'ds in t he shearing tests. For that rea"on lie a.dopted 
I~ h e double shears m et hod, a ll (1 \"er,)' ulli form and , Iie be­
lie \"(~d , accurate resul ts were got. H e should like to hear 
Pl"Ofesf'!or 'Varren ' f'! views m ore full y 011 t ll at poin t. 
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Another set of tests that particularly drew his attention 
were the abrasion t est" carried out by m eans of the sand 
Llast . It seem ed to him that those t est s were of an extrem ely 
valuable nature . Our timbers here are eminently fitted for 
street blocking, awl the abrasioll of the blocking is one of 
t he m ain factors in determining its efficiency . It is dX ­

trem ely diffi cul t to apply any tests that ·will satisfactorily 
determine the resistance of various timbers to abrasion. H e 
t hought the method adopted by Professor \Varre11 to be as 
nearly complet e as possible in the reproduction of the condi­
tions to whic h the blocks are subj ect ed in practice . H e should 
very much like to see the tests carried further. There is a 
number of t imbers which Profe!';sor ·Wa.rren used in his tests, 
and quantity of da.t a might be obtained as to their behaviour 
under different conditions , with yarying percentages of 
moisture; such moisture, ill the firl;t place , being the ordi n ­
ary sap in th e timber. H e would suggest treating green and 
seasoned samples, and also very wet samples . Th ere is no 
doubt t ll a.t if one examines t il e surface of blocking ill traffic 
ways a very peculiar set of conditiolJ!; obtaill where the roW 
il; subjectcd to a great deal of moistll\'e . There is also a llllm­
bel' of processes for the treatment of timber , with one of which 
he had been associated; and he had at the prel;ellt time "I 

llumber of blocks of various timberl; which had been su l)­
jected to this process, and which he ventm-ed to ask the 
Professor to subject to his abrasion test, because he thought 
it was of much importance. 

Another test that. was n ew to him, when applied 1.0 

timber , \,·as that of torsion; alld the results obtained, par­
t ic ularly the nature of the fractures, lead Olle to believe that 
a.lthough at fi rst sight the test does not appear t o be one of 
surface failure , the work would shed considerable light gener­
ally on the behaviour of timber under various forms of load. 
H e was aware-probably m ore t han anybody here , except 
P rofessor \Varren-of the work im·oh·ed ill the tel;ting of 
timber , owmg w t he fact that \\·hill;t in the case of metals it 
is n ecessary to deal with only a few samples, it is dcsir~ 
able to test hundreds of samples of wood. H e knew the 
value of the work done by Professor ' Varl.'en in t hese experi ­
ments, and it would be of the greatel;t vallie if he carried 
certai1J of t hose tests , notab ly the abrasion tests, the tcst 
ullder impact, and the torsion tests, furt her. 
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One other point he would like to m ention. In examin­
ing the records shown aJld described by the Professor t here 
is a very wide discrepancy between the results obtained from 
the various samples , not m erely at different percentages of 
moisture, which olle expects tmd knows one must get , but 
also bet ween t he samples possessing t he same percentage 
of moist ure.' So much did these results differ in many cases, 
as the Professor pointed out, that t he speaker was satisfied 
t hat \\'e do not Imow enough about the specimens to lay 
down the law, It had struck him that possibly t he relatively 
lim ited number of sampl es ava ilable made it impracticabl e 
to discard samples and specimens of timber which were not 
souud. The presence of gum veins , knots and sap wood 
ga,ve such faulty result s , t hat hail there been a greater llum­
bel' of samples those cO lltain ing fH lll ts " 'ould have beelJ dis­
ca rded. H e should like l)rofe::;"o l' 'Varrell' s views as to \\'hat 
m et hod \\'a" 1Ised in r C' ject ing ,.;amples \\·hidl sho\\'t' <l tIl e })rC' ­
,:ence of fla\\,:.; or other defecb-;, t hat ShO llld Jl<I \'l~ Jed to th eir 
reject ion . In previolH; tests ,,·hich the spC'Hker had made he 
thought they lwd about t en specimens for eYery on e t ested 
by Pl'OfessOl: vV anen. They had t e::;ted about !'lO ,OOO alto­
gether, and having so m a,ny , and probably much more time 
than the Professor , they made a great number of reject iollR. 
It was then found that th e results came into lin e more mark­
edly, and tllat in t he plotting of t he curves they did not get 
rep- ults which were hard to understand. He should \'ery much 
like to hea.r from Professor 'Vanen a.n explanat ion as to Ih e 
ex tra.ordinary differences in some of tn e results. 

There m ay be ot her points which he might bring lip Ia,ter 
on , but he had referred to t he on ly ones he wished to m en­
tion now . :'Ifany of t he m embers there tha,t n ight were 
present at t he last m eeting, a,nd must h ave been interested 
in the matter put before them. H e might say that th e 
Professor had aga,in come out against the Doctor's orders, 
and he t hought they should fully discuss his paper whil e 
t hey had the opportunity of h earing his reply. 

P rofessor :-:l coit said th at he had not the opportunity of 
hearing the paper read by Professor vVarren, but Mr. Reeks 
m ade some remarks which went home to his heart. 'Yil lt 
regard to the rudder posts, always weak m emberR, the streRS 
of COlll'se is (;Qmbilled torsion and bending , although to a 
cert ain extent t he bending can be eliminat ed by introducinB' 
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SQme fOorm of cap bearing. '.I.'he })rofessor 's experiments on 
torsiQn would , he thought, be of extrem e value tOo naval 
a.rchitectFl . Anoth er pOoint " 'as in cOnnectIOIl with the shear­
ing t est::;. One of the most dittieldt t hillgfl ill t e::;t ing t imbo!' 
wa::; t.Q get a, .'at isfactQl',)' Rhea-ring t est. H e had lIever been 
nbh· tOo gl't l'e<l.ll y sat i:·;factOl''y Ll"\sts ill ::;illgle sheal', but. t lle 
appam.t us used hy PrQfeH~Ol' \Val'l'ell ::;eems tOo CQme aR lI E'ar 
tOo perfectio ll ill t hat respect a.s posHible . Fol' his part , hi' 
t,hQnght on t he whol e he PJ'dA I'I' (' (i tll(> (IOIlbl t' shea r t e::;i, 
mill ill m akillg pxtC'llSiYl' tpst s fOol' th!· );( '\\' Zt' al:U1d (,o\,eru­
IIt fl nt h (~ IIsed a (It' \'1co. for obta inill g slI c h. Tl w xIH·(· imp,, !'; 
\\'t' t'( . , hE' t hollgh t , :l in. x il ill. , a.lld r t'l'tal lg lilar ill shapL>. 
\Vhell t ile 10,,(1 \\'as applied to t he machin e th e speeim en 
fa.iled ",It·h a clistillct RhaJ'p crack . In a great Hllmber of 
cases t he Rhl'ar rall along the grain and was Hot exactly tnte 
\\' ith the face . 'Pl IO dnl\\'baek of t Il(> appliallce \I'as t he diffi· 
culty Qf l'emOyillg the Rpecimen. 'l' he cottE'rR had to be 
slacked bnck and knoch·(l ont , and t li e teoRt illg mae!un e had 
tOo make a cOIlf, idprah le Rt rokp before the Rpecim ell was 
clear ed. 

There was a.nothel' poiut in connection with timber testing 
to which particular at tention ha.d not been g1WJ1 hy a.ny !)f 
th em. The fa ilure in tension ,,'aR ill\'ari ably a failme by Rheai', 
longit lldinal Rhear along tl le fibr eR: h e ,,'ol1Idn 't Ray inyari­
ably , bu t in many casps, eRpecially with t IlE' longer grained 
t imbers. So t hat in r eality t he strength of thc timber is 
dependent Qn the ratio of its cross section to its length. H c 
tried tOo fQllQW t bis, and up to a certain extent had increased 
the length ot specimen I' until he obtained a cross section of 
3 in . x ~ in. or 1 in. timber . TeRt ing t h em in the round he 
had lI sed specim ens of kalll'i or fl imila.l' ,,-ood , and it hail 
failed by longitudinal "hear along t he fi bre . Like Mr. 
Julius, he \\'a,' struck " 'itl, t he great adYantageR of the saud­
blast ing test>:. '1'he,)' ,vere yery yaillab le to those " 'ho uqe 
t imbers wh ich a re ~:;ubject to abrasion . 

:\Ir , Shirra said t he m arked diffprence ill th e beh:w io1Jl' 
of (hy t imber a.nd tim her Ratlll'aterl with moisture W 3$ 

hrQught Qut in the paper. ')' ht' strength increased as t ho 
t imber became drier . One poin t he " 'mdd like to m entioll . 
a.nd WQuid like more infQrm a.tion upon : I s the am Qunt 
Qf CQntractiQn due to t he t imber dry ing : Teak is 
Il. very valuable timber; it does not expand Or contr;wt with 
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moisture. '1'he seams are always close, or nearly so, 
whereas with pine it is always necessary to caulk or spew 
off the material between the seams. In the Australian 
timber which is designated by the llamc of "Aust!'alia,1l 
Tea.]"; " are t here t he same pmpertimo\ a.s the I ndia.n te~k ~) 

H e had seen a. s]Jip',; spnt· l!ul!l E' of AI1,;tralian teak '1'hieb 
\\'a,; full of falilt s . Po,;sihly l' f' in to l'< 'PII cOllnete eould l,P 
llsed for l'ailwilY sleepf'1',.:. It is !lot at a.ll impl'Obabl e. 11 
is till olrl clotlgn of bricld flYP!'s to use rllst,y hoop iroll fa!' 
bonding . Hy using good lirne, and l'lIRty hoop il'OIl , it im ­
proved t he bond of the hl'it'klVoJ'k very lllUC] I tal' cantilevel' 
work wi thout anything else but tht~ hoop iroll bonrls ani! 
wood battens of I t in. S uch work Rtood f01" yenr,.;, and only 
fa iled through moistUl'c getting into the cracks and bursting 
it up . H e had been t rying to t hink of the a,llthol'ity, but 
it was an engin eel' in Ireland, " ' ho net ua.!l y experim ent ed 
with reinforced blocks of concrete, t he reinforcement being 
wood. The quest ion of th r expansion of timber aneY of the 
effect of m oisture upon it ,,,ill ha\'e a, lot to do ",it h the use 
of wood in this respect. It may only be: used to a " ery small 
extent, but t here are plenty of uses for which it might be 
put to . For instance, concrete steps. \Ve often sep cracks 
",hich a te,,- wood battens built into the concrete \\'ould have 
obviated. The same rr.mark applies to fenc ing posts . T£ 
t hey could get any informat ion aboll t the expansion or con­
traction of Australiall t imber>; I\·it.h yarying pel'c0ntages of 
moisture , he though t it \I-ou ld he Yrl'y useful. 

THE .-\ V'rH (IR 'S REPLY . 

The aut hor, in reply, said he would t ry t o rem emher the 
ya.rious points raised . First of all , ~Ir. R eeks referred to 
torsion. The paper sholYR some photogmphs of t he results 
of torsion al tests. Tlie t ests \I'ere made because of the diffi­
culty in making satisfactory shear t ests . H e thought it 
would be very int er esting to find out what the results would 
be in tors ion, and they m ade a m achin e for t he purpose. The 
machine was arranged RO that they could apply torsional 
stress with any >;peed , and at the same time m easure pre­
ci:-;ely the deformation prodllced by defi n itp twists . 'rhat:s 
to say, tb ey could m easure ar.c Ul' 8..tely t he torsional Rtraill 
produced under any t wisting moment. They also had the 
means of drawing an automatic diagram du)'in ~ the COlll'se of 
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the whole t est. They m ad e an apparatus for doing that . The 
results were very uniform and , he t hought, very satisfac­
tory . At aU events, h e was sati sfied with t hem . Curiously 
enough , what is called the shear on t he surface of t he speci­
m en was much 11igher than in any of t he other shearing 
stresses . Torsional stress causes shearing stresses . It is 
a rect angular shear. It becomes deformed illto a rhombus . 
It is a. displacem ent. Any elem ent of m ate ri al on the sur-
face is simply s \lbj ect t o shear s tresses . As 11e 
pointed out in the paper , the stress at t he 
surface is very like t he stress in t he exb"em e fibre of 
t he beam . \Vhat t hey call the modulus of rupt ure is not the 
stress of the extrem e fibre ; within the elastic limit both to r­
s ion al stress and trallSyerSe st ress come out in a verv satis­
factory manner . One can calcuJ a.te precisely t he 10-

tensity of stress on th e extrem e fibres , proyided that the 
stress was developed wi thin the limit of proportion ality 
between stresses and strains. So with torsion. W'hen t he 
piece is broken , it cannot be said tba.t t he shearing stress of 
rupt ure in t orsiOlI is really the shear stress of the surface . 
The analogy is t he beam. If it ,yere not. so the t orsion 
would be the very way to arrive at shear stresses . So it is 
wit hin the elastic limit . It is an interesting result , and it 
certainly showed the relative shearing values of t he timber, 
although the absolute value in the way he had calcul ated 
it is not so satisfa,ctory . They h ad a special appar at us-in 
one of t he plates it is shown very clearly--showing t he exad 
angle between the two sections fo r a given twisting mom ent . 
It is elasti c just like all oth er test s, to a certain point . After­
wards the deformation is larger , and a pure surface stress 
is obtained, but it can not be com pared with a direct shearing 
test . 

I n regard to shearing test ", th ere is not t he slightest 
doubt t hat. t hey are all most diffi cult to m ake. The average 
belief of all the people that have been engaged on them is 
t hat a single shear t est is preferable to a double shear test. 
Double shear test he had a.lways regarded as not qu ite flS 
satisfactory as a single shear t est . In all tests in America 
t hey never use the former method . Professors H a,tt and 
T a.lbot a bandon ed it en tirely. They used a single shear test, 
which at the same t ime is certainly open to t he object ions 
t ha·t h~ve been raised to the single shear test be m ade some 
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years ago. 1'here is a, bending mom ent . It caJmot bl>. 
eliminated but it ca n be reduced . H e modifi ed the proceRR 
some 15 or 16 years ago, and made t he pressure lip only 
half an inch wide; he t ried to m ake it a quarter of an inch, 
but it cut into the timber so much t hat he could !lot get 
anything satisfactory . Wit h a half inch wide pressure sur­
face h e was able to get the test alright without undue 
bending . The results cam e out very satisfactory as 
shown by the paper. There is certa inly a very complex 
arra.ngement of stresses in aU shearing t ests, and t o reduce 
them he rounded the piece as shown in the paper . There is 
no great bending m om ent in the t est , because the press ure 
'acts rather like a cutting face . The bending mom ent is 
practically elim inat ed. H e did not see how any better 
shearing t est could be m ade. Certain ly all t he t ests in 
America are s ubject t o bending moments , and they do not 
seem to m ake double shear tests at all. H e thought they 
m ade more tests i ll America th an anywhere else . In Ger­
m any th ey m ak e single shear test::; . M r . J ulius adopted 
Professor J ohnson 's m ethods , which he absolute ly object ed 
to, because it is not on ly a double shear t est, but there is 
a bending moment as well. P rofessor Scott 's defin ition 
of his double shear test is better, because no shearing at 
r ight angles is obtain ed . Th e m aterial could not spread 
laterally . There would be a side bending moment in it, 
but for a double shear t est it seems th a,t it would be difficult 
to do anything better. W e had the pressure all 
along the two lips . There is undoubtedly a bending 
mom ent, . as i-Ir. Julius pointed out , but if for in­
stance it was required to find out t he behayioul" of keys ;n 
compound beams, the test is an ideal one for that . It will 
proyide the data for making compound beam s of our tim­
ber, and it will show the area to make t he key and aU 
else that it is re<]uired to know . It may not be a proper 
shear test , all the same . I n that sense it is comparable with 
Professor J ohnson's tests which ::\11' . J ulius described . Th e 
results with the two system s. compa,re exactly. H e did not 
t hink any other system could be devised for i:lheru'ing exceot 
that in large beams of timber , of , say , 10 x 10 cross secti<:>n 
and tested on a 10 feet span. I n consequence of defects in 
the timber , such beams m ay fail frequent ly by horizon tal 
shear . There you have the horizontal shearing taking place 
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on a part of t he timber which was more or less defective . 
'fhat is t he difficulty . There yo u get a pure sh ear of course , 
and there is no bending if it takes place along the neutral 
aXlS. UsuaUy s uch beam t ested in the m achine d3-
velops very great sh earing stresses, which t end to 
s hear horizonta ll y along the neutral axis. There is DO bend­
ing moment at t he n eutral ax is , and tha.t t est is very satis­
factory . H e m ade a lot of ex periments like tha.t, but did not 
pllblis h the results of t hem. H e got deep beams and forced 
them t o shear along the neutral ax is more or less . They 
very n early always taJ{e the line at the neutral ax is . The. ::e­
suIts compare very \\·el1. It was h ardly ·wor th while ma.king '1. 

seri f'S of tests . H e did not publi sh th em , at an y rate . Th e 
subj ect of m ak ing shearing t ests a,pplies not only to timber, 
but also to concrete . _-\. large amount of atten t ion h as been 
paid to concrete , as can be seen from the reports of the 
proceedings of the Internat ional Society for t esting 
materi als . 1n France and Germany the same diffi c ulties 
ar ise ; t lley cannot get anything t ha.t they consider very 
Batisfactory . They can only get a cer tain am ount of sat is­
fact ion from thc t ests. The shearin g str ess of concrete if! 

a yery difficult thing to a,rrivo at. There are wonderfu l 
diH'rgences of the sheari ng strength. Speaking of reinforced 
concrete, h e had ' 0111y thought casually of using timber for 
reinforcing concret e, but h e would not sa.y t hat it is not 
r easonable , 'With regard to the expa,nsion and con­
traction of the timber, if it is embedded in concrete it can­
not absorb moisture, because if the concrete is watertight 
no moisture ca,n get into it . I n ordinary concrete t here will 
be a very small proportion of moisture . The m etal rein­
forcements In concrete do not r ust unle~s there a.re cracks. 
It is fairly protected, so tha.t t he wood also ought t o ).)1:) 

a lright. Then there is no doubt tllat hoop iron bonding i(l 
a much more important thing than it is supposed to be , It 
is Pllt in brickwork alld it increases t he strength. Bl'i :~k 

piers wluch he had tested always failed by horizontal shear . 
' Vhen they are built in cement mortar, if it is strong-sa.y 
two parts sanet to one part of good Portland cement-after 
t.wo or three months the piers "Would ca rry a consider­
ab le weight . Hoop iron bonding h f' lps ill that direction . 
It is very interesting about Brunell building an aJ·ch with 
hoop iron bondin g. It ,,"ollld ce rtainly t ake th e horizontal 
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thrust. Some people seem to thillk that the hoop iroll bond 
could Do-t take any horizon tal t hrust , but it h ad h aH a. square 
inch of al'ea , and it would take much mOore than the hori­
zontal thrust developed. No- do-ubt hoop iron bonding gives 
brickwork an increased strength more t han wo-uld be 
imagined. The strength depends entirely upon t he· strength 
of the m ortar. 

The 10 x 10 beams referred to in the t ests were t ested 
D I1 a 10-foot span, t hey were brol{en and o-f course sectio-n8 
cut to det ermine the moisture. Slices o-f tho-roughly dried 
t imber were cut o-ut and weighed before and after. The 
m oisture was determined in order to see what relatio-Dship 
there was between the st rength and m oisture. A large, 
lIumber of specimens were obtained from every beam . Th e 
'2 x 2 inch beam s were t est ed so that they had t he same 
proportio-n in regard to depth to "pa,n as t IL e larger beams . 
T\"enty-toUl' inches was the span for the 2 x 2 inch, By 
cutting them in the way described in the pa,pel' the pieces 
from the inside did not co-ll t ain m uch more moisture than 
those from tl1e o-utside . As already pointed out, cert ain 
timbers lost strength ,,,ith the increase of moisture much 
m Ol'e than others, but t here \\'as always a diminution In 

strength as the mo-is t ure co-Iltents ,,'ere greater. Th e 
strellgth an Cl m oist lll'e com e Ollt \'ery \\'ell in one respect ; ;n 
fa ct, for t imber he didllo-t t hink tha t better cun'es t han t hey 
outained could be procured. The cun 'es obtain ed were not 
-d\le to defects in the sp E'c im ens, beca use in cutting out sm all 
pieces t he doubtful-looking specimens were rej ecteo . Th ere 
was not much room for defects in a. 2 x 2 inch section . There 
,,,ere also 4 x 4 inch beams , and t hese \\'ere t ested on B. 

four -foot span so as to m ake a geom etrical proportion, t he 
·same for size. There were 2 x 2 inch, 4 x 4 inch , and 10 x 
10 inch specimens, and they were not any less uniform thaJl 
anyth ing he had don e in t he way of timber testing. H e 
·doubted yery much if greater uniformity could be obtain ed. 
These specimens were all cut from dist incli trees . They 
were nOli bought in timber yard,; in the ordinary way , a,n~l 
they had tl1e irregularities which can always be ex pect ed. 
Of course the co-effi cient of elast icity is calculated from t he 
defl ection, and although it is knO\\'ll t o the contrary, it 
appears as if there is absolutely no difference bet ween 
·strength and moisture . Tn on e or t wo cases only is a 
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diff erence noticed, and it is impossible to t ell the r eas on 
why . 

The President said that t hey had al l li stened ,yit h t he 
greatest interest to t he explanat ions and definit ions given by 
P rofessoQ" W arreo. The A.ssociation wa.s under a deep debt 
of gra.tit ude to Professor 'Warren for allowing it t o issue tJ1 6 

results of t hese t ests to Australia and the wGr-Jd generally. 
There was no doubt th at t heir value was of the great est im­
portan ce, and t hey were distinctly honored by Professor 
Warren coming to them first and allowing them to issue h~s 
report to t he engineering world. 'l' bey ought to m ove a 
hearty vote of t hanks t o Professor \Van'en for so kindly com ­
ing to the m eet ing and so fu lly answering their questions. 




