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that meeting, which they had proposed should be embodied in au Act 
of Parliament for the German Empire. This latter suggestion wa 
afterwards supported by the officers of the I mperial Laboratory for the 
te"ting of the building materials, who, being perfectly disint{lrested 
parties, hould be well ablc to form impartial and reliable opinion" on 
the injurious practice of adu lterating cements. The resolution read 
as follows :-

I. P rtland ement is a product that is obtained by thoroughly 
mixinO" lime and clay together, as principal constituent, 
the mixture being afterwards burned to clinkers, and 
ground t the .fineness of flour . 

II. ny compositions produced in fI different manner, and to 
which are added foreign onstituent, either while or after 
being burned, are not t be regarded as Portland Cement; 
an admixture of 2 per cent. or Ie s of gyp um being 
excepted . 

III. The 'a1e of cement, ntaining an admixture of foreiO"n 
ub-tances under the de i"'nation of ortland Cement, 

i ' therefore to b con ider d as a fraud on the con~umer . 

IV. ood Portland ement cannot be improved by the admix
ture of for ign ub tance u h a bIn t furnace laO", clay, 
late or lim - tone. But even if in an i alated ca e uch 

an improvement might bo emon trated by tho u 0 of the e 
admixture th y houl not bo p rmitted, for the rea 011 

that the 0 umer i not abl t control the quantity or 
quality of th .e a mixtu1" anp. i thereby unable t 
pr tect hiUl 1£ a ain t OOioO" d fr nded. 

Y. The additi n of v ry ueh a mi.-turo i to ben idered 
a a tep in the pr parlltion of mortar, tho makin.~ of 
which. houid not be omm nc d by the manuEn turcr, but 

11 uld b 1 ft to the i oration of the oon urn r. 
TI.~. n~ 

ouneil of the e. ID. 1, nurae mer'· 
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He (Mr. Fischer) thought that the above would conclusively show that 
this question of adulterating Portland cemeuts had been considered by 
t he person mo t interested in maintaining the good character which 
German cement had enjoyed until lately, and it was to be hoped that 
if these resolutions had not as yet been passed into law, they would 
soon become so. To pI' tect the colony against these frauds a short 
Act of Parliament ba ed on these I' olutions mi ht easily settle the 
question at is ue. 

MR, J. B. HENSON, after referring to the practical character of the 
paper read by Mr. Mountain, said that the u e of powdered bla t 
fumace slag for adulter~ ting cement, was certainly objectionable, but 
the employment of the same material as an ingred ient in th manufac
ture of Portland cement hac\ been attended with very goo result-. 
The crack in the test pat of cement 9xhibite by Mr. Mountain, to 
illustrate his remarks about the injuriou effects of the presence of 
free (un laked) lime in cement, were, he thouO'ht. ascribed to the wrong 
cau e, The pat appeared to have been set upon papel', whereas the 
other pat which was not defective had been et upon a smooth hard 
surfacl'. The cracks in the defective pat wcre radial, were few in number 
and appeared in the edges. Crack due to th expan ion of particles of 
un laked lime were charaterised by being irregular in direction ant! 
numerou , and intersecting each other, de troye the continuity of the 
ma . Th cracks in the pat exhibite being radial were due to some other 
cau e than the pre ence of un laked lime, probably to th material upon 
which the pat wa placed to et, or to hrinkaae, possibly to both 
combined. Very great care and atteution were required in the te tin 
f ement. He had een briquette broken, howing air bubble in the line 

of fracture, and it wa nece My before recording a ten ite test, to examine 
the fracture carefully for air bubble and uniform hardne j for omet.ime 
an unduly larO'e proportion of and might accidentally appear at the nccl
of the briquette, when cement and and mixtures were being prepared for 
te ting. The re-ult of the te t of the trength of concrete mad 
with various ag regate , were parti ularly iutere ting. ru bed aud
stone unwa hed, produced a stron er concrete than the wa heu 
material, similarly with the crushed blue ton . Thi might be due to 
the " ap" of the and tone in the unwa hed sap,lple (which I\p 
contained ilica in olutioll) combinin with the cement, and increa ing 
the hardne s thereof. Wa hin the cru hed and tone or blue tone, 
'no doubt remo,ed _oiable portion which, it left, would enter into-
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combination with the cement, and increase its hardness and cohesive 
power. He could not agree with the remarks of the author of the 
paper respecting the unsuitability of l~cal materials for the manufacture 
of P ortland cement. H e (i'llI'. Henson) had made l!1any experiments, 
and had obtained very good results. An intimate knowledge of thEll 
quality of the raw materials and the process of manufacture were 
required to insure success. .Abundance of material was available for 
the manufacture of Portland cement, but the price of good E nglish 
'cement in this market was so low, that tbe local manufacture could 
not at present be undertakeu with the certainty of producing a profit. 

lIfR. BURMAN said that being in the department of which the 
author of the paper was tlie head, he ha1 naturallY taken a great 
intere t in all work performed in the testing-room. It might be of 
some interest to many of the members to know that since the beginning 
of 1885 somethinO' like 2964 briquet e 1" x 1" section had been 
broken in the te ting machirle. 

408 
40 
408 
408 
4 
264 
264 
216 
216 
1 6 
186 

At a days neat 
7 " " 7 " 3 to 1 

" 28 " 
nea.t 

" 
2 

" 
3tol 

" 
3 months neat 

" 
3 

" 
3tol 

" 6 
" 

neat 

" 
6 

" 
atol 

12 
" 

neat 

" 
12 

" 3tol 
I 

'Ih number of briquettes in etting tank to be broken at 3, 6 and 12 
month wa n follow :-

At 3 months = 132 
At 6 " = 22 

t 12 " = 22 

648 total 

The number of briquette required for one complete set of te t wa 

For 3 days test neat = 6 
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For 3 mo'. t e t neat = 6 
3 " " 3 t o I = 6 
6 neat = G 
6 3to l =6 

" 12 
12 " " 

" " 

neat = 6 
3to l =6 

Total 66 briquette 

The sand required for th 3 to 1 briquette nece itated t he cru~hing of 
something like 50 lb~ . of stone. The above te ts did not include the 
special test which would amount to about 1 dozen . When it wa 
considered that each cargo of cement was subjected to test fo r fineness, 
blowing, setting-quality, be ide the strain test' , it would be onceded 
he thought, that a great amonnt of tLme, patience and care had t be 
bestowed on this work to arrive at accurate results. There wa howe,er 
another tep to be taken with reference t testin cement concret , 'c., 
that was the strain tests of the actual mixture proposed t be used in 
different works so a to arri,e at the actual gain or los of trength by 
admixture with different works, 0 as to arrive at the actual gain or 
los · of strength by admixture with different materials of different 
gauges and quantitie , according to the proportion in pecification for 
different work . He had hear it expre e by om who u'le cement 
concrete, that a 10 s of ten ile strength occurred by mixing with 
salt water. I n Grant it wa stated that this wa not the ca e, and in 
vol. LX.·X. Proc. In t. C.E ., Kidd on Blyth Harbour, it wa tate that 
a gain wa hown in ten ile strain, by mixin with aIt in tead of fre h 
water. :\fr. Henson had mentione finding blow hole in the centre of 
ome briquette of small ectional area, he had te ted. He wa of opinion 

that thi mu t have been a quick etting cement, a it wa often found ~hat 
minute hole ccurred in briquette of quick etting ement, and wa 
accounted for generally tl1at the cement had begun to et before til 
ramming into mould wa fini he. If, however, any larae void pace 
wa found in a te~t briquette, it was at once thrown out. ome 
cement would et hard pnough to bear the pre ure of the ne dIe in 
ten minutes, whilst other would take two hour to become equally n 
hard. 

MR. GREENWOOD, noticed that th author had u cd cru hed 
and tone a the tandard material lor mixina with the cement in 

testing tlle briquette. During the time he had been in the colony h 
had only once een thi material u ed for mortar, although it u. e wn 
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ycry common in England ; and it was'a comm')n practice in Sydney, 
when sandstone concrete was being used, to sift the stone and reject the, 
sand, substitutillg Dydney sand. H e would very much like t.o know 
the result of tests I) briqu~ttes made with Sydn y sand (white and 
yellow), a th is material was generally used by Sydney architects, and 
al oin one or two departments of the Government service. 

Mn. HELLS HEAR remarked that a small ample of the Tasmanian 
cement had been tested with the following results :-

Neat cement, set in 9 hour' 39 minutes. 

" 

after 3 days, 433 Ibs. per sq. in. 

" 7 " 526 Ibs. 
,,28 " 8-0 Ibs. 

Increase of ten ile strength between 3 and 7 days, 16.11 per cent. 

" " ,,7 and 28 " 61:\.40 " 
One of cement to three of sand, after 7 days, 192 Ib . per sq. in. 

" 28" 260 Ibs. 
Increa e of t ensile strength between 7 and 28 day~, 35.42 pel' cent. 

-eat cement with 18.69 per cent. of water. 

One of cement to three of sand, with 11.12 per cent. of water. 

Thi te t howed that the cement was of unusuallr good quality 
and if cement of equal quality could be made in bulk there would, no 
doubt be a gr&at future for the Ta manian cement. Of late years, 
cement concrete had come very larO'ely into u e for engineering works, 
and althou h "'reat proO're ha been made, there wa every pro pect 
of thi mat rial c ming till more generally into use a it propertie 
became better under' tood . Perha.ps n better material could be ued 
for the lining' of tunnel , a.nd it wa intere ting to note that in the 
tunnel on the Blayney t Cowra railw. y thi material wa now being 
u ed. IIavinO' had a recent opportunity of eeing thi work hl' miO'ht 
record that it app ar d in every r p ct better than th old y tem of 
brick-lining a the concrete ffectually filled all the irregularitie of the 
excavation, and made a rally olid job. There weI' many ca e where 
concrete in the liquid tate ould be u eel with advantaO'e, and in a 
recent paper reali before the a ociation rererenc had been made to it 
u e for ~ea-work. It would b very advantaO' ou to the u f' of 
cement concrete if a mor exten ive erie of te t w re carrie out a 
to the compr ' ive re i tance of different mixture of eoncrete. The 
best thank of the a ociation and tb engio ering public were du to 
Mr. lountain for hi very valuable paper, and perhap the most 
important part of tbe paper wa that which dwel on tb nece 'ity of 
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t~sting samples from each shipment of cement, as unfortunately there 
was a large amount of spurious material in the Sydney market. 

J\1R. MOUNTAIN, in reply, said he was pleased to find the subject 
-of his Paper elicit such general interest among3t members, and lead to 
tlO valuable a discussion, which must be productive of good in directing 
attention to the importance of this question to engineers generally, and 
which in all probability was as thorough a debate as had taken place 
:in these rooms until the present time. Professor Warren had given 
very valuable remarks on the subject of cement, and had, in addition, 
$rranged to test a complete series of concrete blocks 'of different gauc.rinO"s 
and aggregates, also cement mOl·taTS of varying strengths, which were 
now being prepared for that purpose by himself. 'rhe results of these 
tests, which would 'give accurate comparative results of compressive, 
ten ile, and shearing strains- the t est being all prepared by the one 
individual- would be of great practical utility, and would doubtless be 
made known to this association. The remarks of Mr . H enson t-o tIle 
effect that adulteration of cement in some cases may increa e it absolute 
strength, although in oppo ition to the experience of Dr~ . Bohme an 
Dykerhoff, who had investigated the matt r, were practically corrobor
ated by the experiments made by Professor Tetmayer, of Zurich, who 
stated that certain ingredients used for purposes of adulteration (viz., 
," those containing silicic acid in a state adapted for chemical combina
tion" (vide Minutes I nst. a.E., vol. 81, page 350) did not impair the 
tltrength of Portland cement, and in some cases actually increased it. 
But the main point to consider, after all, was the necessity of enforcing 
the principle that if a manufacturer professed to sell Portland cement, 
it should be composed of the recognised constituents which formed that 
material, and no other: If lIe desired to manufacture a preparation 
-containing foreign ingredients, let him do so by all means, but let him 
not sell it under the name of Portland cement, otherwise the user did 
not know what he was purchasing, unless by the application of elaborat 
chemical processes that were unknown t the practical engineer. This 
was the ailIi of that meetino- of the Society of German ement Manu
facturer', whose resolutions had been quoted by Mr. Fi oher, and it wa 
to be hoped that their efforts would be attended with good re nIt . 
The specia.l r fer~nce to German cements as being adulterated oocurred 
in the Paper in consequence of that practice having obtained in that 
country to a. greattlr degree than elsewhere, but the author quite 
recognisp.d the excellence of some of the cements of German manufac-
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ture, which were equal in quality to any cement made elsewhere. ""Vith 
reference to the cracking o'f the pats, Mr. H enson was in error in 
supposing that they were not all subjected to precisely similar treatment. 
The blott ing paper was placed between the iron plate and the cement 
pat in each case, only in this particular instance the paper seemed to 
have adhered to one of the pats, and had been brushed off the other. 
The radial nature of the crack was ~vidently due to the expan~ion first 
'of all acting on the thin edge-the weakest part-of the pat, and thence 
extending- more or less inwards. Mr. Smail had done well in drawing 
attention to the fact that alt water was practically as serviceable for 
making concrete or cemen~ mortar as was fresh water, as this fact
although well known, and admitted amongst engineers generally-had 
been much disputed by admitted authorities in this city. Mr. John 
Grant, M. I nst. C.E., had ascertained the u efulness . of salt water in 
this l;espect many "years before the tests referred to by Mr. Smail were 
conducted , and the subject was not dealt with in the Paper as being 
one on which the author had not personal experience: Referring to the 
weight and specific gravity tests, he (Mr. Mountain) considered the 
latter as of the g reater value as it was an invariable record, whereas the 
weight test varied in direct ratio to the fineness . . There was one thing 
very evident, which was that the weights . originally btipulated and 
obtained twenty years ·back, were not frequently to be met with at the 
present time,· the result of his experience being that the average weight 
of cements as supplied to this colony did not exceed for English, 106 to 
107 Ibs., and for German and other continental, 102 to 1031bs. per 
Imperial bushel, and notwithstanding this fact, the standard for tensile 
strength had been steadily increasing, shewing that the decrease of 
weight wa in many cases due to the fi neness of the grinding, which of 
course enabled the cement to do its work of cOllot.ing all surfaces of the 
aggregate more thoroughly in proportion to the extent to which it was 
ground. The specific gravity test was therefore a substitute for the 
Ie s reliable one of weight, which wa valueless unless considered in 
relation to fineness. Regarding Mr. Smail's remarks a to the nece ity 
of adopting an nnifol'm speed whilst increasing the weight on the ~ t
ing lever of machine, he would sa.y that in practIce this was recognised, 
the rate being about 200 lbs. per minute, that bein a the speed mo t 
generally adopted. H e had not, however, been able t agree in aU 
particulars with the standards laid down by Mr. F aija, more especially 
in the small maximum t rength that he pre cl"ibes for the . three day 
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tensile strain, viz., 275 lbs. A short examination of the tables IIttached 
to the paper \vonld show that nearly all the cements (including the 
best that underwent tests) failed to conform to that limitation, and 
would consequently have been rejected had the author conformed to its 
conditions. Also, Mr. Faijd.'s tests for ascertaining the fitness of 
cement for immediate nse. (consisting of a vessel containing water 
heated to a certain temperature, and over which the pats are placed on 
bars, so as to be subject to the influence of the moist ail' emanating 
from the warmed wat,er) had been used by him for a long time in con
junction with the usual method, already referred to, of placing the pats 
in water for even days. This had not been attended with successful 
results, as the latter process had frequently shown cracks in cement that 
showed no variation of volume when subjected to· Faija' treatment. Mr. 
Greenwood had expressed regret that tests of cements mixed with the 
ordinary Sydney sand of the building trade had not been made for the 
purpose of comparing the value of that material with those' experimented 
on by the author. This ~vas certainly an omis ion which would be 
speedily rectified, and could be explained only by the statement t hat 
this kind of sand had not been largely used fo r cement work by th 
author. The ft~aso n for adopting crushed sandstone was because 
uniformity in quality of material used was thereby possible and thus 
afforded more accurate comparative results than would have been 
obtainable had ands val'ying in strength and texture been employed. 
Crushed sandstone wa the material usually adopted for standard 
testing by engineers, and it was also a valuable sand for mortar. 
Mr. Greenwood's statement that it was disallowed in certain quarter 
in Sydney, and preference g iven to the ordinary sand obtained from the 
vicinity of the city, was therefore surprising. R especting the weights 
given in the paper of various materials used as aggregates, the author ' 
would explain that he fin'ds they are in exce s of trade-weights of larO'e 
quantities, having been calculated from the basis of t he I mperial bushel, 
which allowed the particles to be shaken together, and thus packed 
more closely together than was possible with material loosely shovelled 
into a box, as is the case in actual work, and where perhaps the 
measurement was less rig idly conducted : e.g., sand and gravel mixed in 
tlle proportion of 2.86 to 1 tlO as to fill interstitial spaces, gave in the 
box 121 Ibs. per cubic foot, whilst river sand (wet) gave as low as 
89t Ibs. On the other hand, wet river g ravel, varying from i" to 4/1 
in gauge, weighed at the rate of 117~ Jbs. per cubic foot, which was in 
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-excess of that g iven in the paper, which, however, was {or diry ~and. 

Since the commencement of the di'3cussion, the author had been able 
i o commence some tests illustrative of the respective strength of Sydney 
'sand and the other sands used in the three to one tests. The first 
instalment of these te~ts was given now, as likely to provp. of interest 
-generally. The tests, as before, were the mean of six briquettes in each 
instance, and were for the proportion of three to one, both by weight 

:'l.nd by volume. The cement used (L in the appendix B) was rather 
lighter than that previously used lor the tests recorded in the paper, 
which accounted for a light difference in the ratios of weight to volume. 
It was intended to continue the ob~ervation of these tests for twelve 
mOlltll'!. 

(1) C?'ushed Sandstone, as used in ordinary tests. Weight, 
83.15 lbs. per cubic foot. Ratio of volume to 3 to 1 by 
weight, as 2.8 to 1 ; ratio of weight to 3 to 1 by volume: 
as 3.11 to 1. 

{13) ydney Yellow and (from Dowling-street sand-hill) .34 per 
cent. residue on 900-mesh ieve. 'Weight, 100.88 1bs. per 
cubic foot. Ratio of volume to 3 to 1 by weight, as 2,45 to 
1 ; ratio of weight to 3 to 1 by volume, as 3.78 to 1. 

(14) ydneg White and (from Dowling-street sand-hill). no 
residue on 900-mesh sieve. W eight 103.2Ibs. per cubic foot. 
Ratio of volume to 3 to 1 by weight, as 2.36 to 1 ; ratio of 
weight to 3 to 1 by volume, as 3.87 to 1. 

(15) Nepean Rive?' a?1;d, freed from pebbles and fine gravel, 57! 
pel' cent. residue on 900-mesh sieve. Weight, !l8i lb . per 
cubic foot, without shaking. Ratio ot volume to 3 to 1 by 
weight, as 2.43 to 1 ; ratio of weight to 3 to 1 by volume, a 
3.68 to 1. . 

( 16) epean Rive?' and, but ieved through 400-mesh and 
caught in 900 -me h ieve. Weight, 96 lb . per cubic foot 
without sbaking. Ratio of vol';1me to 3 to 1 by weight, as 
2.48 to 1 . ratio of weiO'ht to 3 to 1 by volume, as 3.61 to 1. 
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COl\lPARA1'IVE STRENGTH OF aBO""Z BY ' 'VEIGHT A.l,\D VOLUlllE-3 TO 1 'fE ·TS. 

Extent to ,,-hieh 

By Weight at 
Per· 

.By Vo~ume at 
Per· stl'ength is decreased 

c~1)tag-e of eentage of when proportions are by 
No. Increase increase . volume instead of by 

__ " 3 da):s. I:... 7 days._ 

"il'om 3to7 from weight, at 
d"ys. 3 days. 7 days. Bto7 days. 

3 days. 7 days. 
--- -------

I 104 191 83. 65 102 167 63.72 1.92 12.56 

13 43 77 79.06 12 28 133. 3 72.09 63.63 

14 132 183 38.64 82 123 50. 0 37.87 32.78 

15 ]23 182 47.96 96 129 34.37 21.13 29.12 

16 111 , 173 55.85 87 127 I 45.97 21.62 26.59 

The above results g ive some startling evidences of inferiority in the 
Sydney yellow sand (which in some instances hardly bore the strain'of the 
lever at all) to the ord inary white sand, and shows that none of the sand 
were equal in strength to the crushed stone, at all events up to the 7-day 
period . Since the reading of the paper, the result of the 28 days' test of 
the Tasmanian cement had been obtained, which was 919 Ibs. for t he neat, 
and 213 lbs. for the 3 to 1 briquettes. With such results as these it 
appeared to be now merely a que tion as to whether the cost of manu
facture could compete with the prices at which the imported article 
was sold. The President, Mr. Burman, and other speakers had pointed 
out t he advisability of prosecuting further experiment , with reference 
chiefly to concretes of different gaugings. These the author hoped t o 
carry out as opportunity offered, and in conclusion he would express hi~ 

gratification at the evident appreciation of the subject which had been 
manifested by so many members, and at. the br is k di cussion which hi 
paper evoked. 

ADDENDUM. 
Subsequently to the closing of the di!:icussion on the above paper, 

the author had his attention directed to the peculiar behaviour of one 
of the pats of the Tasmanian cement alluded to therein, which gave 
evidence f deterioration and showed the presence of innumerable and 
intersecting cracks. Further exa.mination di closed the fact not only 
hat this pa.t was the one which had been placed in Faija' moist air 

bath, but that both the pat kept in air and the one placed in water 


