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FIG. 29. 
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The flow of salld t hrough t he pipe ,. is r egulated by a 
perforated ril1g J, partially rotated uy lll eallt; of a lever ." 
so t1w t t llU orifiee~ at J may ue opl'llt:d or clo::;ed ati desired. 

TIl l' sjlceill1l'lI t i,; held ill pbee uy a ~crew It , whicl. 
prcsses the plate I aga inst it. The ~pecirnell i~ rotated 
HUOll t itti OWl l axi:;, and, by m ewlS of UII epicyc licwlJeel 
train 11" , thc axis it~eJf rotates alollg the l·in:umfcrellu8 of tI 

uireie. 
\Ve thw; sel' that c I'er,)" part of the ex posed s urface of 

thu spL'eilll L' 11 ii' sllujeeted to t he aetioH of t he jet , t llUs assur­
illg iI IIIIifor1l1 rate of abrasioll Ol"er the exposed par t of the 
speeL IllUIl . 

. ,' is u. p restiure ga,uge llJ<1rked ill blogra,lII111eti per square 
!lLi lIimetre . 

• \.L tl llJ uu,ek uf the avparatll ::l we l!c1,\' C a door ::, wllich 
iti opellcd for dcal1 ing the IlHwhille. !J is a ruuber rillg to 
tuakl' u tight joillt. 

.\ COllstal1t IJrcSt;lll'lJ of 1) k ilcgl'lllllllleS pel' square milli­
lll etrL' , wh ich ii, c<ju indellt to ,12. u lb. per ti1llwre illUh, ,,'as 
used tllrougilollt the test s . 

LI1 order that eaeh partidu of tialld limy strike the 
"l' eeilLlcli oncc ollly , al1 d lIOt ue u::lcd agaill , t,,"O fee dill g 
del' iees ex ex h<,,·t' bl'l'll arrallged, to allo\\' the freBIJ BaJl d to 
HOI\' throllgh i an d j 011 to thCl tray e. 

Tlw w.;ed Ba,lId u,ceulUllla.ted ill the reeei l er /, is re­
mOI'L'd a,bollt el'l)r,)" three hours . 

. \ s ill all hardllcss tesh; there is ltO absolute Bttllldanl; 
I\"U ha I"() ltO llilit for ex prcssing the resistallce to abrasion , 
exuL'pt by eOlllparillg the relati\"e beha I'iour of mate rial;; 
tested IInder Silllilw: eOllditioll. 

It II'l' dceick UpUIl SOllle lIlaterial as a ::l talldard, thL'll 
it is possiblL' to gi\'(' tILl' IlHrdne~s of other lllHterials as a 
ratio of thL' IIHrdlll'ss of thc stallClarcl ill tile salllL' lI"a} a.-; 
tilL' "pl'eifie gruvity of a llIuterial is expres,;ed ill rcgard to 
that of I\"akr as u ;;talldal'll. 

\\ 'u thl'rL'iore 1t.11·O to deeicle Oll SOlllL' ltlaterial to be 
user! as <J. standard fol' hardllL'~s. For this purpose :\ortl1 
Coas t bla<.;kbutt has 1lL'L'1l decided upon, and the hardne,;s 
cf all the othL'r tinlbel'ti are gi\"en ill terms of this standard . 

As ill tht' Hriuell-Hall te::lt, there <~re three differellt 
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direetions in which the timber can be t ested, IHllllely , tlJOse 
lllarked A, H, C, ill Fig. 3U. 

W e have ]Jicked OIl C (i .e ., t angential to t he a.]J]lUal 
rings) as that direction ill which we test the timber for the 
stalJdard determillat ion of the resis tallce to <Lbrasion. 

'l'h e sand used ill these tests was supplied by the Emu 
l'laills Hoa.d-m etal alld Gravel Company, and has all bee ll 
]Jassed through <L s ieve of gOO meshes to the square iuch . 

The s]Jecimens are all cut to <L s ize ,;) in. x ;) in. x 1 in., 
aud a·re weighed to t he n earest graill befor e bei llg subjected 
to the t est. 

\Vhen t h e tes~s are O\'er , the s]Jecill1ens are immedi­
ately weighed agaiJJ, <Llld the loss of weight not ed. It is 
necessary tha,t the we ig liillg should be dOlle llOt long before . 
and as SOOll as poss ible after , the test , as, owillg to t h e 
hygrosco]Jie properties of the timber, we are likely to get <L 
change ill I\ eigh t all aceount of t h e timber absorbil lg or 
gil'illg off moisture . 

H<Lvillg lloted t he weigh t tlms abradeJ, we must cliviJe 
hy t he weight per cubic illeh of the t imber, which II'ill give 
us the volume ill cubie inehes ahraded . 

W e m ultiply this by CI. COIlSt<Lll t (10" = 1 ,000) so as to 
bring the res ul t to <L cOllvelliellt size , allJ Il' e ca.ll follow 
t he same procedure for each t imber, thus obtaining CI. series 
of numbers. 

\Ve could write these numbers dow n as the hardlless 
llull1bers of the various timbers, proyided that the con di­
tiOllS of te::;ting were a lways the sruue . 

'Th e great est discrepancy ill t he cOll::;tallc,Y of the con­
ditions is likely to occll r in t he case of the sand, as Ive 
canllot always be certain of gettillg sand of the same 
(I uality. 

It might, for example" con taill more (j1Jartz particles 
or be 1ess fille ly diYided than the last lot, which 1\'(JJ1ld t e lld 
to greatly alter the re:;ulb; of the tlYO seri ef; , though each 
t imber ill either seri es Il'oltld be perfectly cOltlparable Irit b 
any other tim her ill that series of tests. 

And so "' 0 call, hy lI s illg CI. IJiece of the standard timlw t: 
ill each series of tests, redu ce hoth series to a comlllOl1 hasi:;, 
and compare th em one with the othl'r, irrespec:ti\'l' of I\'hat 
t he cOllditions II"ere ill each series, prol'ided , of (;Ol lrSC, th at 
t hose cOlJdi tiolls ,,'ere kept eom;ta.nt throughout the seri es . 
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'1'he test for the standard timber is 2 minutes under 
<lo steam pre~sure of 42.0 lb . per square inch. 

III t he eHse of tes t>; all the elld of the graiH, in order 
to deerease the likelillOod of error ill II'eighing t h e very 
small am oul1 t Idlich Il'oul d be abraded in 2 min utes, we 
illerease th e tilll e to , sa}, :; 01' ;) m ill utes. This we can 
(J asily reL1uce to ~ Illillllks by llluit ipl,yiug the result by i 
U r' ~, as the case m ay be . 

III the tests canied out, (j speeimell s of each timber 
were tested; :2 as in A CFig . 30), 2 as in B , and 2 as in C, 
I. e . :- , 

A. - P arall el t o direction of fibre . 
B .--l'er pelldieular to direetion of £bre, and also per­

pelldicular to amlUa,1 rings . 
C.--P erpelldieular to direct ioll of fibre, and also tan­

gelltial to allllual rillgs. 

Plates V III. to x. . show the spe(;imellS after testillg. 
~iuee the harder t ile timber i:s the less the amount 

abraded, we see lI'e get a large 11 umbel' for a :soft timber and 
a small number tal' a. hard tImber. 

The r esults of the t es t are ShOll'l1 ill Plate V n. 
In this ta ble thc columns marked "Number " simply 

give the Humber of the t imber alld the number of t lle speci­
Ihdn of that timber , 1 and 2 being for direction ot blast C; 
D and J being for direct ioll of blast H; ;) aud 0 being for 
direction of blast A . 

T he third , eight l!, amI hvdfth colulllns give the weights 
abraded in the three direetiolls of t est . -

The four t h eolumll is the weight pel' c ubic foot. 
The fifth column giyes the yolume abraded, 

weight a braded. 
weight pe r cubic inch . 

alld lllUlt iplied by lU:' to m ake the number a cOllvenient 
size. 

l u testillg t he staDdard we get llS uuder the fifth 
(;oiumll , a.llcl so Il'e must multiply all results by {~ ~ to r e­
duce them to a com m on basis , so t hat they call be compared 
with any ot her series of tests . 

T he res t of t he table I\eeds 110 relllark , except, perhaps, 
tho last columll , where t he hardllesses in the tl1r ee direc­
tioTH; are given relati\'ely to each oth er . 



II C," - Tested in a d ir(>ction 
tangE'n tial to th E' a nnu al 
rings, a nd ])E' r])f' lldicula l' 
to th e fihr •. 

Ii 8. " - 'I'E's t E'd in a dil'E'ction 
perpendicular to t.h E' 
a nll ua l rings, and also 
to th f' fibre as tl sE'd in 
flo orin g hoard ~. 

FIG. 30. 

" A." - Tested in a direction 
pa rallel to t he fibre as 
used in street paving . 

This fi gure sh r. \\' ~ a C' f( Bs~sE'ct i on of a 
tre€' frolll which boa rd s rr , 'I, and 
c (shown in cross~section) are cut. 

nillu s€'is subject€'dto wf'ar as in "B." 
b in us€' is subj E'ctNt to w€'ar as in both 

"B" and " C." 
(' in USE' is subj ected to wear as in jl C." 

show s a wood hlock . 
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III T a ble 9 we h ave the timber::; given wi th their 
var iowl hardll esses ill t he t hree different directions 

Table 9. 
Mean. Hardness Numbers. 

Name. ); 0 . --u:- - B-.- A. 

North Coast . 
B1ackhutt 1 lOU 76 .25 
'Jallow-wood 2 1:j:1 103 25 
Grp.v Gum 3 119 66 .5 24 
Gre~ Ironba~k' ... .. . . 4 77 .5 55 .5 15.5 
Blue Gum . .... . . . . .. 6 154 55. 5 23.5 
Brush Box . . . . . . . . . . . 7 93 42 21.5 
Turpentine ...... . . . 8 61 37 27. 5 
Red Mahogan.\ .... . . 9 143.5 86.5 . 27.5 
White " 10 95.5 62.5 26 
Colonial Tea k 11 95 116 44 

Sout h Coast. 
Grey Box ........ ... 12 76 43 .5 21 
Woolly Imt t . . . . . . . . . 13 57.5 36 21 
Spotted Gum .. . .. . .. 14 51 44 21.0 
Turpent ine 15 74.0 38 21 
Blac kbut t 16 74 .5 53 '21. 5 
St ringybark 18 82 33. 5 '29 .5 

F rom t h is table, T able 10 is ma.de up, 
gi \' u,; t li l , timber::; arra nged in order of hardn e::; ::; 
(l il' <:, (;[ io11 s, C, H , and A . 

which just 
in the three 

T able lU. 
Ord er. c. B A. --- -- - -----

1 
'2 
J 
4 
5 
(j 

I 

8 
!J 

10 
11 
l:l 
13 
1.i 
l.j 
16 

Spott,ed Gum , S.C. Stringybark, S.C. 
Woollylmtt, S .C. WoolJybutt, S.C. 
Turpentine, N.C . Turpentine, S .C. 
Turpent ine, S .C. Turpentine, N.C. 
B1ackhutt, S .C . Brush Box, N.C . 
Grey Box, S .C. Grey Box, S.C. 
Grf'.\' lronhark, N .C.Spotted Gum , S .C. 
Stringyha rk, S .C. Black but t , S.C. 
Brush Box, N.C . G. lron har k, N.C. 
Colollial Teak, N. C. Bille Gum , N.C. 
W. Mahogany , N.C .W . .Mahogan~' , l\.C. 
Blackhutt , N.C. Grey Gum, N .C. 
Grey Gum , N.C. Blackhlltt , N.C. 
H. Mahogan.\' , N .C. H.l\lahogany, 1\' .C. 
TaJlow-wood , N .C. 'i'a\lo\\'-\\'ood, N. C. 
Blue GUID, N .C. Colonial Teak, N.C. 

Grey lronbark , N.C. 
Woollybutt , S.C. 
Grey Box, S.C . 
Turpentine, S .C. 
Brush Box, N.C. 
Blackbutt, S .C. 
Spotted Gum, S.C. 
Blue Gum, N .C. 
Grey Gum , N.C . 
Black1mtt, N.C . 
'l'allo\\·-\\·oud. :\ .C. 
W . Maitog '1I1Y , J\' .C . 
TU'1:.er,tine, N .C. 
1{,. M a itog;lll Y, :\ .C. ­
St r illgybar k, S .C. 
Colonial Teak, 1\' .C. 

If \I'e add t he tb r eE' num bers \I'h icb represen t their 
posit ions in uest:e nd illg ord l' r in each t able, we can fin d their 
orn E' l' of com bined hard ness in t he t hree directions . As a n 
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example , t ake B lackbutt, N.C . , in T able 10, it comes 
t welfth in colum n C, t hir teenth in column H , and t enth iu 
coll1mn A . Now , adding t hese, we get t he J1nmher Bfi . If 
\H) treat each timber sim ilarly, We get n umbers as sho\yn 
in Tflhl e 11. 

T able 11. 

Name . No. 

North Coast. 
Blackbu tt . . . . . . . . . 1 
Tallow-wood . . . . . . . . . 2 
Grey Gum . . ... . ... . . 3 
Grey lronhark .. . .... . 4 
Blue GUill ............ 6 
Brush Box .. . . . . . . . . 7 
TUI'pen t in e . . . . . . . . . . R 
Hed i\l a hoga ny ... . .. . . H 
White Mah ogany .. . . . 10 
Colonial Teak 11 

South Coast. 
Grey Box .. . .. . 12 
Woollyhutt . . . 13 
Spotted Gum ....... . . 14 
'l'l1I 'pentine . . . . . . . . .. 15 
Rla ckhutt .. . . . . .. . ... 16 
Strin g~' hark l R 

--~ 

- - u-' . - - -~ A . - U and R and A. 

12 
15 
13 

7 
16 
H 
3 

14 
11 
]0 

6 
2 
1 
4 
;i 
Q 

]3 
15 
12 

9 
9 
5 
3 

14 
11 
16 

6 
2 
7 
4 
R 
1 

10 
10 
9 
1 
R 
5 

13 
14 
12 
16 

'2 
2 
5 
'2 
5 

Hi 

35 
41) 
34 
17 
33 
10 
19 
42 
34 
42 

14 
() 

13 
10 
l R 
24 

:\ o\\" , lI n Hn gillg the~ e 1Il rlp>-\ cend illg order of harU ll e:;:" 
\\" e ge t T ab le 12 . 

'I'n hle 12 .- 0nll' r of Comhill e(l H ard ness III t he 
t hree planes , :\ , H , fi nd C. 

1 \\"oollyhutt, S .U. 
:J Turpentine, S .C. 
3 Spott ed Gum , S .U. 
4 Grey Box, S .C . 
' J Grey I ron bark, X. C. 
ti Blaekbutt, S .C. 
I Turpentine, N .U. 
R Brush Box, N .U. 
9 Stringy-bar k , S.C . 

111 BIlle Gum, N .U. 
n Gre.\' GUill , N .C. 
12 White Mah ogany, X .U. 
13 Blac k hutt, !\ .U. 
14 '1'a1l0\\'-",00d , N .U. 
15 R ed Mahogany , !\ .U. 
16 Uoloni a l T('a k , :\ .U. 

A t est W <1S m ade on well - ~; e asOlw cl :\'. S . \\' . harrl"'ood 
ti m bers, com par ing them wit h vVestel'll AI1 ::;tral ian J ar ra h. 

Th e specimens were obtained from sam ples k(' pt in th e 
:\Iacleay ~I use l1m . Cll t f rom pie.cp!'; w h ic h wpre tes ted in 
1880 , and wp-re therefore \ 't' r~' (l r,Y. I I 
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Table 13 shows t h e results of testing t hese specim en s 
III direction A as Llsed III tim her pavem ents .· 

Table 13. 

il 
"0 il "C • 

1l " ""' '' ." .icn '" "0 ~]~~ " . " " '" '0 '" "'..; J; ~.2i <»c ~ 8 ~~~ ~8 Timber. " 
;;; 

~.~ 
t.., '~ ~~ ., 
~ - t;~ ,, ~ 

~H~] 00 :;; ...:::::l~ 

~B 
2x 

:§;;: " 0 " .;;; .ii) -+-" 
0 ....... +>""' .... 

~ B! > > ~.E 
Spot t ed Gum 20 5 

I i U) 5 7 .6 71. 1 26.4 22.4 
20 i) 

J31ackbutt . . 22 5 
19 20 .6 5 8 .24 59 .6 34 .1 28 .9 
21 5 

'fallow-wood 25 5 
25 26.3 5 10.52 71. 4 36. 1 30 .6 
2H 5 

J arrah .. 21 5 
24 22 .3 5 8 .92 56 .2 39. 1 33 .2 
22 5 

REMARKS-

These figures are strictly com parable wit h each other 
and also with column 16 of Pla t e VII ., and sholl 
t he relative r esist ance t o abrasion \\'hen l;sed in 
a street pavement. 

\Y c see from this that Spotted Gum is the hardest of 
th ese four timbe r>" \rith Blackbutt, T allow -wood and 
J anah follo\\'illg ill t hat. order , bu t YNY close together , 

I MPACT TESTS 

Thl' lllHclti ll e llst'd for these te:-;ts is of the falliug w eight 
typc, alld l'oll"i "(,, of :1 hammel' "'ltie h may be a!lO\r ecl to fall 
t i'om HI I} h('ig llt II \, to -I Illdn'" l = J:-L l it. ) . Tlte a pparatllf; 
i" JJI'o\"ided \r ith hnl llllll'r,; of ,,<[ r iol!'; " '(' igltt:- ill order to ob­
taill a \I'id e' I'1ll1gc of t est,; , 

Til o]'(le l' to n>'c('rtain til l' CIl f'l"gy In\;('11 to break the t est 
pi ect>. \\' itlt n ;;i'nglp hlow , :1 r ('cordill g 'lpparatlls is pro\"ided 
l Fig, Rl), 

The tliP is raised between two parallel guides by m eam; 



FIG 31 
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of a cha in wound 0 11 a dwm. The specimen ( ill t his case 
cL beam 2' x 2" X 2") i ~ placed Oll two horizon tal s upport s 
at t he required cl ista.lluu apa rt, with its centre vertically below 
the centre of the tup. 

There is a, sca le graduated in em s . pamllel to and bes ide 
t he guides, so that t he height of t Il e tup call be eaBily rt'ad 
off before each t est . 

A pl' lluil is fix ed ill the tup to (ha ll' a lin e OJI tIl e (hllm 
of t hc recordillg geal', 

The recordin g gt' ar II'orks as fo llolYS :- 1\ sma.ll "'['0 h.p. 
motor (ser ies ",quIILI) dri ves , by nw allS of n, belt , the dl'lull OJI 

which a, p ic·ee of papcl' 11<1:> bel' l! fi xell. (l 'hc drum, as call bc 
seen { m ill the fi gurc , revo1\'e::; about a. vertical axis . The drum 
is ill gear by m ealls of a pill ion on its axis with a spur wheel 
with two pillS on it , which , by engaging \v itl! a piece of m etal 
kept ill pla('C' by a. strin g, causes a. click every reyolntioll 01 
L11l.! wheel. 

The diam eters of the pinion a.nd Splll' wh eel arc as 
1 : 11.6. 

The diamete r of the drum is 4.H inches whell th e paper 
is in positioll, and so it i :-; ens,)' to cal c lllate t he pel'iplil'I'aJ 
I'elocity if Il'e CO llll t th e clicks, 

'When the pn,pt' r is ill place on th e (lrum, a nd t he speci­
m en has bee n p ut in positioll a mi t ht' \I'e ight rai :-;ecl, t Ilt' 
motor is set going alit! nlio\l'ed to 1'1111 for n, m inute 01' so 
t ill t he speorl iJ~,coml's con stan t, 

\Vhcll til (' speerl is ('onsbmt th l' Ilumber of reyoill t iom; 
of t Ile clickel' i,; takell over 011 (' miu ute , the \l' E' ight bpi n ~ 
nllo\l'ed to fall after the first haH minute , 

\Vhell th e tup comes into n posit ion len·l with t he dnml 
t"he penci l dra\\'s a lill ('. 011 t he drum \I'h ich is approximately 
stl'aight . as the tup is falli ng \I' ith a lmost constan t veloc ity 
0 \"(' 1' any small distances. 

; \ 8 the tup passes the centl'p of the drum it comes into 
eont1l.ct wi th til e tr:;;t piece , Rml as this is strained th e line is 
gradllally bent, and \\'hrn the piecr is fraet lll'ed t he lin e t akes 
a tallgrntial pos ition nllt! i~ once more ntPpl'Oximateiy s tm ight, 

F igs , ;\2-:)5 giye examples of CU l'\'es from actual t eRts, 
1'here Hre two m ethods which can he employed to \l'ork 

out t il l' Pl1rrgy ahsorbed in break in g 11. test piece . 
Th e first method takes illto account t he speed of t Ill' 

rlrllm , while the sccond do E'S not , nlld so we get the better 
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results from the second method, a s it is always very diffi­
cult to obtain the exact speed of the drum ai any 
particular instant. 

A 

/ 

FIG. 32. 

\ 

~ 
~.\ 

Fir8t Methnd.- Fig. 32 shows the curve obtained by 
testing a small beam of South Coast Turpentine, 15-1-3. 

The speed of the drum is: -
S = 11.6 II .". d inch es per minute. 

p 

Where /I = number of r evolutions per minute. 
d = the diam eter of th e drum; = 4.3 inches. 

"p = peripheral speed in inches per minute. 

The time taken for the pencil to describe the distance 
A l Cll Fig. 32, is :-

The velocity of the pencil is : ­
S X B l C1 '/" = - I>. A B- = Sp t an {31 inches per minute 

1 1 

11.6 11 "" d tan f31 inches per minute 
1 

11.6 x 4.3 11 1!' tl tan {3 1 x ~ x 60 feet 

per second 
I I 
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11.6 x 4.3 x 7r 

where k1 =- 12 x 60 
We can express the velocity in term s of the h eight 

fro m wh ich a weight must fa ll fr eely lInd er the a ction of 
gra v ity to acq uire th at velocity . 

Let Ii" den ote th p. h eigh t necessa r y to produ ce the 
ve locity "1 ' th en : -

"I~ = ?,"0.t1 
JI 'J /,:~ tan ~ {31 

I, -- II~ !.- ~ tan ~ (3 1 
il · 2 (1 

!..~ 

wlH' re !.~ ~ I 0.000736. 
2!! 

so th a t in order to fin d I'd we r equire t o kno w only II and 
tan /3 1 ; th e for mer is counted, and the la tter obtained by 
sca ling off th e di agram , Fig. 32, in the ma nner indicat ed. 

The total work done in breaking the speci III en i s­
W (Ii + 1'1 - ".II , 

where W = t h e weight of the falling w eight or tup ; 
I, = t h e h eigh t to th e zer o lin e of the dia­

g ra m, Fig . 32 ; 
I) 

I t he heigh t bet ween zero lin e a nd th e 
poip.t on th e di ag ra m w her e tan (31 is 
determ ined; 

I,,; = the hei ght correspond ing wi th t he velo­
c ity '''] foun d as a lread y described. 

Til e wo r k necessa r y to prod uce rupt ure expressed in 
foot ]lOU nds per cubic inch of the specimen is:-

W~/'_+ II~) 
I /)'/ 

wh ere 1,)" = the volu me of the specimen in c ubic inches. 
Sec/)/lr! .Meth{)d. --- The veloc ity of the fall ing weight at 

the point A in Fig . 32 is :-
,. = -'p t a n f3 

Also CIt th e point where ta n fi lis determin ed, t h e ve locity 
is :- /"1 = "Il tan (31 

But ,.2 = '2 yh , and ,.t = 2 yl)d :. I, 

I '~) _ I 

r '2 
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,.2 tan213 (tan"p ) Bllt _1 = _ 1 . I, _ h = h 1 _ __ 1 
,.~ tan ~I3 " d tan:!j:l 

The work done in breaking the specimen is: 

W (I, + 1'1 - h), at' before, or iVII (1 _.- ta~~131) + 11"1'1 
ta n:!f3 
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The work necessary to producf'rupt ure per cubic 
inch of the Rpecinwnis: -

11"/, (1 _ tan:!j:l,) + 11"/, 
tanip I 

I I, ,I 

We may determine the energy necessary to fracture 
the test piece in a single blow hy ei ther method, but tht> 
second method is s lightl y more simple, 

},',"""' /"". -- Data obtained from the f'xp eriment: -
Revolutions of the drum = 100 per min . 
Height of fall to zero line = 150 cms· 

4.92 fee t. 
Size of specimen, 2 ' 0" x 2" x 2.08", 
Diagram ohtained, Fig. 32. Weight of tllP 

1"'I'''f J/ I' fhlld. - = 79,5 pounds 
/, ,I =:= n:!tan:!J~ I x .000736 

= 100" (34)" x .000736 
!:l4 

= 0.964 feet. 
The work done in breaking thA beam is :-

79.5 (4.92 + .19 - .964) = 330 ft. pOll llds. 

( _ t a ll ~j:lI ) 
The work done = 79.5 x 4,92 1 + 79,5 /', 

tall ~j:l 

(34y 
94 I 

7!:Ui x 4.!:l2 · 1 '- - - - . /. 79.::' x .Il:) 

(~:r I 
= 329 ft. pounds , 

The work done on the beam expressed in foot pounds 
per cubic inch {since / f, " = 24 ,x 2 x Z'08 = 99.84 cubi c 
inches} by the first method is : -

I I 
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330 
99.84 = 3.30 : 

by the second method we h ave :-
329 

9984 = 3.29. 

The agreem ent between the two m ethods is very 
satisfactory. 
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We may take another example to further illustrate 
the methods : -

D(ttu.-
Revolutions of the drum = 99 per minute. 
Height of fa ll to zero line = 200 ems. = 6.56 

feet. 
Size of specimen 2 ' 0" x 2" x 2.04". 
Diagram obtained Fig. 33, hI = .20 foot. 
Weight of tup = 79.5 pounds. 

Pi rst 11fet ho(Z. -

ltd =n2tan~j3 J X .000736 

= 99{:~y X .000736 

= 1.23 feet. 
Work done on the test piece = 79.5 (6 .56 + .20 - 1.23) 

= 440 foot pounds. 

Work clone on the t est piece 

= 79.5 x 6.56 (1 - tan2,l.:l1) 
tan~/3 

+ 79.5 x .30 

I (3SY I I 
92 I I 

= 79.5 x 6.56 \ 1 - - - , + 79.5 x .20 ( 

I (~y I 
I 72 J 

= 441 foo t pounds. 
The volume of the test piece = 97.92 cubic inches. 

So that th e wor k done per cubic in ch is :-

First method = 9~~~2 = 4.50 foot pounds. 

4H 
Second method = 97.92 = 4.51 foot pounds. 

The three curves shown on Fig. 33 were all obtained 
from specimens of South Coast Woollybutt. 
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FIG. 34 
is an example of a tua've taken from a piece of South Coast Bla.ckbutt. 

nG. 35 
The h\'o curvet) ill this figu re are from North Coast Colonial 'fflak. 



JNG-. 36 
This ~hows fo u r S})ET ill1 €' n s. after fracture . From the left, they are Coloni al T eak, Mountain Ash , Tu rpentinE', and Spotted - Gwll. 

It ran be noticed thnt ColoniAl TE'8k and T urpf'nt ine give a vfry hrittle break . 

z 

'" ~. 



'l'able H. - New South W ales Timbel'i> . Impact 'rests of 2 ill . x 2 in. x 2 ft. 13 ea111s . 

I 
I No of I Mohiture per cen t I Total work done in Breaki ng Beam. / Work~ne per Cubic Inch. 

Local Name. No Tests 
I Max. I Min. I A v. Max . I Min. I Av. made. Max. Mi n. Av . 

-
Blackblltt . . . . . . . . . . . 1 5 17.5 14.3 15. 7 413.7 297.9 365 .6 4 .37 3 .16 3. 87 
Tallow-lI'ood 2 8 22.1 11 .8 17 .3 345 .1 219. 8 295 .6 3.70 2 .43 3.13 
Gl'ey Gum .... .. . . . . 3 5 16.9 14.3 15.4 338 .8 215.9 256.6 3 .70 2.44 2.78 
Gl'ey lronlJUrk ...... . . 4 8 17.7 14.9 16. 9 51J3.0 339.0 406 .0 5 .22 3.61 4.25 
Blue Gum ......... . . 6 8 18 .8 13.0 16 .9 481.0 328 .0 410.5 5.01 3 .42 4.04 
Brllsh Box .. . . .. . .. .. 7 7 19 .2 14.2 17.6 413.8 158.4 337.3 4.43 1.65 3.61 
TlI rpl'n t ine . . . . . . . . . . 8 7 27.0 12 .9 16 .8 401.5 308 .8 338 .5 4 .21 3.37 3.65 
Hed Mahogany .. 9 8 16.6 11 .6 15.2 395 .0 278.7 335.0 4.08 3.03 3.54 
White MahogallY .... . 10 8 16.2 1l.1 13.5 348 .9 129.9 207.1 3.18 1.37 2.13 
Colonial Teak 11 8 15 .8 12.1 H.2 309.1 190.3 252 .5 3.18 2.07 2.64 
Grey Box . . ... . . . .. . . 12 15 20.2 12.3 15.7 650.0 455.0 575.9 I .OS 4 .87 6. 1S 
'N ooJly iJutt ... ... . ... 13 10 21.4 13.4 17 .2 597.0 250.0 414.7 6.90 2 .60 4.41 
Spotted Gum .. . .... . . 14 14 24.1 12.4 16 .2 371.1 224.7 250.5 4.01 2.32 2 .72 
Turpentine . . . . . . . . . 15 10 18. 6 12.1 16 .0 396.0 111.5 215.3 4.45 l.23 2.36 
J31ackblltt . . . . . . . . . . . 16 8 17 .0 13.7 15.3 522 .8 309 .1 427.1 5.45 3.25 4 .52 
lVlountai n Ash 17 8 15.3 10.9 13.4 643.3 346 .9 520 .6 6.80 3.67 5 .55 
White StringyiJnl'k 18 8 14.0 11.6 12.8 345 .9 264.7 312.0 3.70 2 .94 3.39 
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Table 14 gives the r esults of nearly 150 t .tits collected 
together. 

It will be noticed t hat the britt le t imbers , such as Tur­
pentine and Colonial Teak , give very low a \'erageti , whil e tli e 
stringy tImbers, such as Mountain Ash , give high results. 

The order of m erit in which the timbers stand for impact 
is accordingly :-

I. Grey B ox, ~. C . 10. \Vhit e Strillgybark H.C. 
2. Mountain Ash, S .C. II. Hed Ma.hogany , N .C. 
3 . Blackoutt, ~.C. 12. Tallow-wood, N.C. 
4 . Woollybutt, S. C. 13 . Grey 'Gum , N.C . 
5. Grey Ironbark , N.C. 14. Spotted Uum, S .C. 
6. B lue Gum , N .C. 15. Oolonial Teak, N . C. 
7. B lackbut t , N .C. 16. T urpent ine , S .C. 
8. TUl'pentllle, N. C. 17. Wliite :'Iahogany , N.C . 
l). Brush Box , N.C. 




