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GENERAL MEETING. 
N TUESDAY, April st, the first General 

Meeting of the session 1913-4 was held at 8 
o'clock in the Institute Rooms, 57-59 Swan-
ston-street, Melbourne, the President (Mr. Anke-
tell Henderson, M.C.E.) occupying the chair. 

There was a large attendance of members and students. The 
meeting realized a new departure in the direction of members 
assisting each other by the narration of their experiences, and leav-
ing out the sociable aspect which had characterized the meetings 
for some time past. Apologies for non-attendance were received 
from Messrs. Eggleston and Everett. The minutes of the two 
previous meetings were read and duly confirmed. The following 
correspondence was received and dealt with :- 

British School at Rome.—Six sets of papers for the first qualify-
ing examinations had been received, and the hon. secretary (act-
ing in conjunction with Mr. G. C. Inskip, the hon. secretary of 
the R.I.B.A. for Australia) had given publicity to the offer of the 
two scholarships, each for £200 per year for three years. 	Up 
to the present time, however, only one candidate had entered the 
competition, the date for which closed on May i 5th, immediately 
after which the papers would be sent to London for adjudica-
tion. 

"Tasmanian Timbers and the Borer."—A letter from the timber 
exporters of Northern Tasmania, asking that the R.V.I. of Archi-
tects appoint a representative to visit the mills, yards, and bush 
in Tasmania, to report upon the borer, and the suitability, or 
otherwise, of Tasmanian timber for the Victorian market. 

The Hon. Secretary (Mr. John Little, F.) had been deputed 
to visit Tasmania, and to report to the Council of the R.V.I.A. 
in the direction indicated. 

[Reports 



General Meeting. 

REPORTS AND JOURNALS RECEIVED FROM KINDRED 
SOCIETIES WITH THANKS. 

"R.I.B.A. Journal," vol. xx., third series, first quarterly part. 
"Architectural Association journal" (February and March, 

1913). 
"Garden Cities and Town Planning" (vol. ii., December, 1912, 

and vol. iii., February, 1913). 
"The Salon" (Institute of Architects of New South Wales), 

March-April, 1913. 
"Journal of the American Institute of Architects" (March, 

1913). 
"Arquitectura Argano de la Sociedad Central de Arquitectos," 

No. 8o, October-December, 1912. 
"Revue Belge Takne de L'Architecture et des Arts qui s'y 

rapportent," Nos. 97 to 1o5. 
"Annali Della Societa degli Ingegneri e degli Architetti 

Italiana," Nos. 3, 4, and 5. 
"Societe Centrale d'Architecture de Belgique," No. r. 
Il Materiale di Legno rinforzato, cementato e protetto o Legno-

Cemento (Boldi). 

Nominations.—The following nominations for membership 
were received :- 

Alexander K. Finley (as Fellow). 
Frank Stapley (as Fellow). 
Kingsley Anketell Henderson (as Associate). 

New Policy.—The President stated that since the last meeting 
the new policy, of which he then gave a forecast, had been 
adopted by the Council on the previous day. The sections and 
list of their constituent members had been the result of most 
careful consideration, and each section, he was certain, was com- 
posed of a strong team. 	Mr. W. A. M. Blackett (F.) had 
consented to harness those teams, which would then pursue their 
various courses. 	He hoped, before long, that the results of 
most valuable and able research would be laid before the Insti-
tute. Classification of every kind of work had been made. For 
instance, one matter which was giving great concern was the 
question of serving four years' articles by candidates for asso- 
ciateship. 	Some applicants had served only for three years, 
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whilst others had received their training in Government service 
with no articles whatever which they could produce. This 
question of serving articles would be considered by the Emergency 
Committee. 	If the present practice of the Institute were to be 
altered, it would necessitate a revision of the Institute's Articles 
of Association, which at the present time dictated their procedure, 
and provided no alternative choice. 	He submitted the list of 
sections and names of members of such sections, which had been 
suggested by the Council, for adoption by the general meeting. 
The list (as printed in the present issue of the Proceedings) was 
unanimously adopted. 

Visit of Professor Mawson.—The President reported upon the 
proposed visit of Professor T. H. Mawson, Hon. A.R.I.B.A. of 
the Department of Civic Design, School of Architecture, at the 
Liverpool University, during the next few months, under the 
auspices of the Sydney and Melbourne Universities, to deliver 
a series of lectures on Town Planning. After the outline of the 
proposed visit had been sketched by the President the Council 
was authorized by the general meeting to pay a booking fee of, 
say, £10 for the course of six lectures for front seats for 40 
members, and also to arrange an Institute dinner in honour of 
their distinguished visitor. 

Conference with Builders' Association.—It had been proposed 
to hold a conference with the Association to deal with the subject 
of the provision of quantities for works of £2,500 value. 

(The general meeting of members agreed with the proposal.) 

Two interesting papers were contributed by Messrs. H. W. 
Tompkins (V.P.), and F. K. Esling, engineer in charge of the 
new central station and the Railway viaduct, on "Melbourne 
Foundations," both papers dealing with the experiences of the 
writers in the South-western portion of the City of Melbourne. 
Many members contributed items of their knowledge upon the 
subject, and interest was so kindled that it was agreed to deal 
with "Foundations Generally" at the next meeting on April 2gth. 

On the motion of the President, a hearty vote of thanks was 
accorded to Messrs. Tompkins and Esling for their valuable 
papers. 

[Foundations 
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FOUNDATIONS. C►TY OF 
 MELBOURNE. 

Notes on Papers read before the R.V.I.A. on 1st April, 1913. 

MR. H. W. TOMPKINS, F.R.V.I.A. 

N AN ordinary brick building the excessive thickness of 
the wall, together with the footings and extra width 
of the concrete under, usually provides sufficient bear-
ing area on the soil to carry the weight of the building 
without danger of serious settlement. But with the 
introduction of steel frame or reinforced concrete 
buildings, where large concentrated loads have to be 
dealt with, it is absolutely necessary that each portion 
of the foundations should carry as near as possible 

the same load, it being not only wasteful to provide unnecessary 
material on one part, but also dangerous to the stability of the 
building. 

The Centreway, Collins-street, Melbourne. 

In order to obtain an idea of the bearing capacity of the soil 
at this building a table was made with four legs having a total 
bearing area of 44 sq. inches. This was placed in the excava- 
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tions at the assumed level of the foundations on a perfectly level 
bed, and loaded up as required, the compression being carefully 
noted. Below are the particulars of the test 

Area of test : 144 sq. inches. 
Excavation, 14ft. below level of street footpath—ground per- 

fectly dry. 
Load = 6,000 lbs. 
Compression after 24 hours = 1-32 of an inch. 
Load was then increased to Io,600 lbs. 
Additional compression after 4 days, s inch. 
Additional compression after 6 days, imperceptible. 
Bearing capacity of the ground was assumed to be 8,96o 

lbs., or 4 tons to the superficial foot. 

Owing to the stanchions being comparatively close together, 
the foundations were made continuous to the outer walls, which 
latter were of reinforced concrete. 	The usual method varied 
slightly to foundations generally adopted, save that a slight eccen-
tric load was thrown on the stanchions, which had to be pro-
vided for. 

The New Commercial Travellers' Club, Flinders-street. 

Test No. 1. 

Depth gft. 6in. below footpath. 
Character of ground : Clay mixed with sand, water slowly per-

colating through bottom and sides of excavation. 

Load : 3,800 lbs. 

Compression after 24 hours : No. I=z~' No. 2—/" Com p 	 4 	No. 3=1" No. 4=T10-" 
Load was allowed to stand for 5 days. 
Depth of water, gin. 

Additional compression : No. I = 
Nil. No. 2 = Í 

O. 3 = Nil. No. 4 = xl~ 
Additional load was added, making total load up to 8,800 lbs. 

Additional compression after 4 days : No. I 
= I /" No. z 	̂ 

No. 3 = 	No. 4= / 
[Test 
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Test No. 2. 

Excavation sunk to a depth of loft. gin. below footpath. 
Loaded to 3,800 lbs., and allowed to stand for three days. 
No compression was perceptible. 
Load was increased to 5,000 lbs., and allowed to stand for 

days. 
Depth of water, 15 inches. 

Compression: 

 
No. I  = I/s" No. 2 = /.6" 
No. 3 = Ti '' No. = Nil. 

4 

Test No. 3. 
Depth, i 'ft. 6in. 
Load : 3,800 lbs. 
Compression after 4 days: No. i, 2 and 3 = Nil. No. 4 — g" 
Depth of water, gin. 
Loaded up to 6,000 lbs., and allowed to stand for 4 days. 
Compression: No. i = Nil. No. 2 = Nil. 

No. 3= Nil. No. 4 = r'A" 
Loaded to 8,000 lbs., and allowed to stand for 3 days. 

No. ï = 2" No. 2 = 2" 
Compression :  

No. 3 = Nil. No. 4 = 4 
Depth of water, 22in. 
Bottom of excavation saturated and softened with water. 
Excavation was cleaned out and water drained off and kept 

clear by pumping. 
Table placed in position, and was loaded to 8,000 lbs. 

Compression after 3 days : No. r =" No. 
2 = IWa" 

No. 3 = 	No. 4= _rg  

Test No. 4. 
Excavation sunk to i3ft. 6in., passing through clay as before, 

Sin. band of coarse gravel and sand, and what was apparently 
solid grey clay, the surface being removed, and level bed formed 
as before. 

Load : 4,000 lbs. 

Compression: 
No. i = Y 	 Nil. " No. 2 =  
No. 3=/" No. 4= /" 

Water after 2 days i4in. 
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Surface of clay appeared to be thoroughly softened. 
Loaded to 7,000 lbs. 

Compression : No. i 
s  I9-" No. 2 

No. 3..6" 	No. 4=14" 
Depth of water : 2f t. bin. 

The bearing capacity of the soil would be considerably greater 
than was shown by the above tests, as the compression of ground 
under the foundations would displace the soil on each side of it; 
the value would probably be the weight of the soil taken at an 
angle of 45 deg. 

The soil under actual foundations would not soften or expand 
by saturation under compression, as it did in the above tests. 

The Tests determined that the most suitable depth for foun-
dations was I'ft. 6in. below the footpath level, that the load 
should be limited to 6,7zo bs., or 3 tons per ft. super., and that 
the level of the basement floor should not exceed 7ft. below the 
footpath level, this being zin. above permanent water level. 

Owing to the heavy concentrated loads on stancheons and 
the impossibility of providing sufficient bearing area on soil to 
carry these loads without throwing eccentric loading on stan-
chions, steel grillage and cantilever foundations have been 
adopted. 

The plan and elevation show a typical foundation (Plate I.). 
Stanchion No. 20 is within Tin. of the building line, the 

centres of the stanchions are z4ft. apart, the loads 102 T. and 
168 T. respectively, giving a total of 27o tons. 	The area re- 
quired at 3 tons per foot is go ft. 	The centre of the load is as 
follows :- 168.14   m 8-8 

270 
The length of the foundation is limited so the bearing area is 

made up on width, and stanchion No. zo is carried on a canti-
lever. 

The steel joists connecting or carrying the two stanchions are 
calculated in this case as simple girders, the overhang not being 
sufficient to calculate joists as cantilevers. 

The grillage joists under are calculated as cantilevers, the 
load and span being doubled in each case. 

[Mr. 
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MR. F. K. ESLING. 

Engineer Victorian Railway Department. 

HE FOLLOWING notes on foundations deal with some 
of the matters which have come under my notice during 
twenty-seven years of designing and carrying out of 
engineering works in the Victorian Railway Depart-
ment. 

With good foundations, the total subsidence of the completed 
structure should be trifling, and equal over the whole area covered 
by the foundations, while there should be no horizontal move- 
ment at all. There are two main methods of securing good 
foundations—one by adopting comparatively shallow foundations 
where the pressure of superstructure is mostly spread over the 
necessary area, the other by going down deep with piles, caissons, 
&c. 

Dealing first with comparatively shallow foundations, the 
methods for determining what can be taken as a good enough 
foundation, are mostly simple. A fairly accurate idea can be ob- 
tained by watching two men working a steel jumper up and 
down, as it will soon be evident when hard ground is met. 
Even better, is to put down bores at a cost of about is. 3d. a foot 
for labour; but the safest result, where there is any doubt, is to 
sink a few trial shafts on the site. 	When deciding about the 
foundation, it is well to keep in mind the result of experiments 
which have shown clearly that, on the same kind of soil, more 
weight per square foot can be put on, the deeper the founda-
tion is taken down. 

In shallow foundations, generally, there is not much trouble 
where they are on natural ground. 	With rock, the work is 
mostly easy ; some little attention being required in the case of 
stratified rocks in order to avoid possible slips. 	In sand the 
foundation is perfect so long as the water can be kept away ; 
if access of the water to the sand cannot be prevented, it will be 
necessary to use sheeting for confining the sand. 	Foundations 
on clay are probably the most frequent in Victoria, and they often 
tax the ingenuity of the officer in charge of works, owing to the 
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different behaviour, under pressure, of the various kinds of soil 
included under the generic term of clay. 	In Melbourne, under 
the humus, frequently a kind of light bluish clay is found, mixed 
mostly with sand, and it is good enough for foundations with 
pressures up to 3 tons a square foot. 	Below this bluish clay, 
mostly a firm yellow clay is met with, often of considerable thick-
ness, and it has stood pressures up to 7 tons a square foot. 
Below this good yellow clay, in places there is 
a very hard greyish-blue clay, with numerous thin 
veins of a greasy substance running through. Where these 
veins meet in such a way as to form an inclined plane—popu-
larly referred to as a "greasy back"--there is considerable risk 
of slips taking place. 	Where the duplication of the Flinders- 
street Viaduct approaches the River Yarra, the greasy clay was 
found under the good yellow clay, and it was considered neces-
sary, in five of the piers, to take the foundations down to nearly 
the level of the bed of the river. 

On humus, or on made ground, foundations are not placed if 
avoidable; but circumstances sometimes compel one to lay foun-
dations even on rubbish, as the cost of the work might otherwise 
be excessive. 	During the rearrangement of the Flinders-street 
Station, the writer had to build a lot of the work on very bad 
ground, and some of the methods adopted may be of interest. 
To form an idea of the features of the site, it may be assumed 
that the natural surface, at rail level, terminates in a line with 
the west side of the Swanston-street bridge, not further south 

than the Caulfield platform however, the part of station yard 
between Swanston-street bridge and Elizabeth-street subway, 
and from eastern end of the Caulfield platform to the river, having 
evidently been a kind of billabong originally, which had gradu-
ally been filled by being used as a tip for the the rubbish of 
Early Melbourne. Those who have known the old platform 
walls will remember how crooked and uneven they were, and 
in building the new platform walls, the writer had to design 
something to prevent them from getting out of line and level. 
The section shown (A) on plate II., was used, and, in the thous-
ands of feet of wall built to it, there has been no sign of move-
ment, although for the most part it is resting on mere rubbish. 

[The 
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The most awkward part of the wall proved to be where the 
foundation changed from the solid ground to the rubbish. Here 
three old, unserviceable rails, 23 feet long each, were bedded in 
the cement concrete foundation, half the length where it was on 
the solid ground, the other half where it was on the made 
ground, and the width of foundation in the latter was also some- 
what increased at this spot. 	This scheme proved successful 
in all cases in preventing any noticeable settlement where the 
foundations changed from solid to made ground. (The dotted 
lines of sketch show the concrete bedding of pieces of bent rail 
for the support of the overhanging coping, the rails being 4 feet 
apart). 

A somewhat similar difficulty was experienced when building 
the ramps from the Elizabeth-street subway to the platforms. The 
foundations of this subway were on good clay, while those of 
the ramps had to be stepped up on about 8 feet of rubbish. 
Rails were used again to ease the transition from the solid foun-
dation to that on made ground, while the load per square foot 
on the latter was also reduced when nearing the top of ramps. 
No sign of cracking has, shown in these ramps, so the method of 
foundation accomplished its purpose. 

The most severe test of a foundation on made ground was 
provided in the building of the south abutment of the extension 
of the Swanston-street bridge. This abutment was 18 feet high 
above rail level, and the bottom of foundation about 4 feet below 
rail level. 	The ground at bottom was in filling, and test shafts 
showed that nothing solid could be obtained in less than to feet 
more depth. To go down to the solid meant, however, too great 
an addition to the cost of work, as the abutment was over 300 
feet long. The concrete work had to be carried out in a long 
and lofty drive under Swanston-street and Yarra Bank Road. 
The three sketches (B) (C) and (D), plate II., show the three 
operations of completing the concrete foundations and bluestone 
plinth of abutment. In the sketch of the first operation I would 
draw attention to a special feature which I have not found men- 
tioned in any book or periodical. 	This is a simple method of 
gaining an additional amount of area of foundations at a slight 
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increase of cost. 	It will be seen that the excavation at front 
of wall is, in the first place carried down vertically. When every-
thing is prepared for concreting, the ground is undercut, say 
12 inches deep by 6 inches wide, for a length of about 6 feet at 
a time, and concrete packed in rapidly up to the level of the top 
of the undercut. 	By means of this undercutting, it is possible 
to spread the area of the foundations if the ground should prove 
inferior to anticipations ; or, on the other hand, in good ground 
to do with less excavation. 	I have tried this undercutting in 
many foundations, and can recommend it as effective. The big 
Swanston-street bridge south abutment has stood perfectly in 
line and level since erected years ago, although standing, for the 
most part of its 30o feet in length, on filling, in places up to to 
feet in depth. 

In both platform and abutment walls it will be noticed that 
the bottom of foundation slopes backwards, and the advantages 
gained by this are obvious in preventing the walls sliding forward 
bodily. 

At the duplication works of the Flinders-street Viaduct, some 
interesting foundation work was done in spreading the founda-
tions of the existing piers in order to take the increased loads of 
modern rolling stock, or, in other cases, in both underpinning and 
spreading at some of the foundations where the latter had 
not been carried deep enough in the first instance ; but, as my 
notes are getting rather long, I shall pass this matter for the 
present. The same remark will apply to experiences of founda-
tions over abandoned diggings, at Ballarat and Stawell. 

In regard to deep foundations, the simplest method is by 
piling, which does not call for much comment, excepting that for 
building purposes the writer considers reinforced concrete piles as 
being preferable to wooden ones. The former, after the driving 
is done, can be cut off, and the rods adjusted to tie in well with 
the reinforced concrete beams above, and the cut-off is not govern-
ed by any water level. The writer recently had opportunities in 
Queensland to examine a lot of reinforced concrete building work, 
and was struck with the possibilities of its adoption for founda- 
tion purposes. 	Of the other kinds of deep foundations, the 

[only 
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only one likely to be used in Victoria for building construction 
is the one where brick wells are used, the work consisting of a 
round or rectangular wooden kerb of several layers, with cutting 
edges bolted together, and into brickwork skin above, which is 
sunk by means of being weighted, while, at the same time, the 
soil is excavated from the interior of the well. 	Ultimately, the 
excavation is filled with concrete, and this is really the part that 
carries the weight above it. For heavy, concentrated loads, such 
as from columns, the wells may often be used advantageously in 
poor ground. In some elliptical caissons put down for a Gipps-
land bridge, it was found that there was a most annoying ten-
dency for the caisson to "corkscrew" around its vertical axis; 
so it can be recommended—when using wells or caissons—that 
the circular section should be used in preference to any other. 

There is one other foundation I will mention, a special one 
which will surely cause great interest to Melbourne architects 
some day. 	I refer to the buildings which will, sometime, cover 
the large, now almost unoccupied area known as the West Mel-
bourne Swamp, where in many places there is no solid ground at 
less than 8o feet from the surface, and the soil in this 8o feet is 
very bad slurry. To hold up a structure at all—without going 
to the ruinous expense of getting a support on the solid ground—
some kind of a floating foundation has to be adopted, and the 
first big one of that sort was probably put in in connection with 
the erection of our North Melbourne engine shed, which holds 
about 120 engines and contains four turntables inside. 	With 
three-fourths of the building, no trouble was experienced, the first 
quarter being founded straight on the solid ground, while the 
next two quarters were supported on piles varying from 3o to 
5o feet in length. 	But in the last quarter of the building the 
piles could not get anywhere near the solid, so the following 
method was adopted. We still used piles—taking the longest 
we could get--driving them until there was about 6 feet still to 
go. Then timbers were bolted to the pile—which formed a 
"cradle" as shown on sketch (E) plate II., after which the pile 
was driven its full length. At the walls of building and engine 
pits, the piles were held together by walings, and then covered 

62 
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with decking, so that the whole formed an extended foundation. 
(Parenthetically, I may say that, as a rule, we do not use walings 
and decking in our piling, as the pile ends are simply let about 
12 inches into the concrete above, and this is a better connection 
than walings and decking ; but the case in question was a special 
one). 	At the fourth turntable "cradled" piles were also used; 
but the whole of the piles of pivot and ring of turntable were 
braced and bolted together in such a way that the whole acted 
like a solid disc of about 6o feet in diameter. The floating foun-
dation has served its purpose; during 25 years there has been a 
gradual and even subsidence of about to inches, and this is easily 
taken up by packing at the engine pits and turntable. 	As far 
as the outer walls and roof of the building proper are concerned, 
it is well to separate them altogether where the break between 
the solid and the floating foundation occurs. 

If I had at the present time to design another floating foun-
dation, I would do it in a different way, namely, by forming a 
continuous cellular reinforced concrete box, suited to the weight 
transferred from the superstructure; and there is no doubt that 
the necessity of putting non-sinkable buildings on to the West 
Melbourne Swamp will give a fine scope for the ingenuity of 
future designers. 

With the above I finish with matters known to me fromm per-
sonal observation ; but I think that the few other things I intend 
to mention will be of some interest. For testing foundations, there 
is often used, in Europe, a rather ingenious appliance. 	It con- 
sists of an open hollow cylinder, with projecting brackets for 
being pegged down over the ground to be tested. In the cylinder 
a piston works down, on which piston is a spindle for taking 
annular weights. As these weights are added, the piston is 
gradually forced into the ground, and the distances are recorded 
automatically by an accurate attachment. 	It has been found 
that, at first , the piston penetrates practically in proportion to 
the weight carried; but that there is a critical stage, after which 
the addition of similar weights causes the piston to penetrate more 
than at the initial rate. 	A diagram (G) plate II., will illustrate 
the result. 	It will be seen that the piston advances very regu- 
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larly until the pressure reached is 4 tons a square foot, after that 
it jumps rapidly, and at 7 tons a square foot, the addition of 3 
tons a square foot has caused a penetration of more than three 
times that due to the first 4 tons a square foot. A safe load for 
this ground would be, say, 31  tons square foot. 

There is another rather simplified kind of tester in use for 
testing the bearing power of foundations, which works on the 
principle that a certain pressure per square foot must not pro- 
duce more than a specified amount of sinking into the soil. 	It 
seems to me that the introduction into Australia of some kind of 
tester which could ascertain the resistance of the foundation 
would be rather an advantage where the fate of important and 
expensive buildings depends, in the first instance, on having pro-
perly designed foundations. 

Another interesting matter I have noticed in European prac-
tice, is a rather good attempt to get wider foundations than can 
be obtained ordinarily where one building is next to another. The 
difficulty here is, in ordinary construction, that the walls get 
less in thickness as the height of the building increases, so that 
ultimately the centre of gravity of the weight of wall, floors, &c., 
gets so close to the boundary that no proper spreading of the 
pressure is possible. 	Even in steel and reinforced concrete 
structures there is trouble with high buildings. 	The idea I refer 
to, and one which has been carried out, will be clear from dia-
gram (F) plate II., and is adopted for reinforced concrete con-
struction :—"A" is the real foundation which goes to the 
boundary, but it is evident that it can be kept back to suit the 
spreading of the pressure. 	The foundation itself is built as a 
reinforced bearer. 	Above it, at intervals, cantilever reinforced 
concrete beams "B" are placed, one end supporting the boundary 
wall, while the other end is held down by the nearest intermediate 
wall or row of columns "E." Over the boundary end of the 
cantilever beam, we may have either other reinforced concrete 
bearers, or columns—also reinforced—may bring the weight of 
the superstructure straight on to the cantilevers. 	It will be 
evident that by this ingenious method it is practicable to reduce 
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at leisure the pressure on the foundations walls next to adjoin-
ing buildings. 

While I am fully convinced of the advantages and great future 
of reinforced cement concrete construction, in the superstructure 
as well as in the foundation, yet there are a few matters in con- 
nection with it which require particular attention. 	The calcula- 
tions involved are rarely simple statical ones, but mostly require 
the consideration of the elastic deformation on the lines laid 
down by Maxwell, Castigliano, Mueller-Breslau, and others ; 
while on the works there must be a reliable foreman who must 
be able to read a plan thoroughly, and to see that not merely a 
certain weight of steel is buried in the concrete, but that every 
rod, stirrup, &c., is fixed in the exact position shown by the de-
signer. Then, to complete a good job, the cement concrete 
should be strictly watched, and it would be well to insist on the 
use of a concrete mixer even on medium-sized jobs. 	In 
Queensland, I noticed lately that mixers were used freely on what 
would be termed small buildings in Melbourne. 

[General 



GENERAL MEETING. 

HE SECOND General Meeting of the session 1913 
was held on Tuesday the 29th of April, in the 
Institute Rooms at 8 o'clock. 	There was a 
moderate attendance of members, and the Pre-
sident (Mr. Anketell Henderson, ,M. C. E.) occu-

pied the chair. The minutes of the previous meeting were read 
and confirmed. 

Election.—Messrs. Godfrey and Haddon (Fellows), having been 
appointed scrutineers, a ballot was taken in the applications of 
Frank Stapley, a candidate for Fellowship, and Kingsley A. 
Henderson, a candidate for Associateship. Both candidates 
were unanimously elected, and the President offered the formal 
welcome to Mr. Kingsley A. Henderson, who is his son and 
partner, amidst loud applause. 

The Financial Statement submitted by the President was of 
a most satisfactory character. 	On the current account at the 
Commercial Bank there was £191 13s. 8d. ; on fixed deposit at 
the same bank, £309 5s. q.d., which was bearing interest, and in 
the State Savings Bank X95 r6s. 9d., giving a total of £596 
15s. 9d. 

The Conference with the Master Builders' Association upon 
the supplying of Quantities for small works (J2,5oo and over) 
would soon be held. 	Possibly the issue of a booklet showing 
in what manner quantities should be taken out for various classes 
of work might be one factor in the solution of the problem. 
This arrangement was working in Sydney, and if it was proving 
satisfactory some of its features might be adopted in Victoria. 

It was obvious that various classes of work required various 
methods of taking out the quantities. 	The appointment, and 
the status of the Quantity Surveyor might also be dealt with. 

Mr. Percy Oakden (V. P.) said it must not be forgotten that 
by increasing the cost of the preliminary work, which cost the 
owner would have to meet, it might deter him, in some cases, from 
embarking upon building operations. 
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Mr. Godfrey (F.) thought that a Board of Reference consist-
ing of an Architect (as representing the Institute), and a Builder 
(as representing the Builders' Association) might be appointed to 
decide whether quantities should or should not be supplied in 
cases of doubt. 

Sections of the Institute.—Mr. W. A. M. Blackett (F.), the 
General Convener, hoped, within the next few days to call the 
various sections together. 

Serving Articles.—Dealing with this suggested amendment of 
the Articles in the direction of giving the Council discretionary 
powers to admit as candidates for Associateship those who had 
not served the full period of four years, the President stated 
that if the words "or otherwise can satisfy the Council as to their 
training" were inserted after the word "articles" on the fourth line 
of article g, the Council thought it would meet the cases of hard. 
ship which had recently presented themselves. The Council 
would at all times be very careful not to admit any candidate whose 
training was not satisfactory. 

Mr. R. J. Haddon (F.) stood up for the traditionary service of 

Articles. 	He thought the proposal of the Council showed a dis- 
tinct weakening of our calling. 	Instead of weakening the ser- 
vice of Articles, the Council, he contended, should counteract the 
growing tendency to avoid serving Articles, with the attendant 
evil of the young men not getting the proper training which archi-

tecture demanded. 

Mr. W. H. Tompkins (V.P.) asked those who disagreed with 
the proposal why if a Fellow could be admitted without the serv- 
ing of Articles, why could not an Associate? 	It was his wish 

that every capable man should be admitted into membership. 

The President described several "hard" cases which had re-
cently engaged the attention of the Council, and dealt with the 

necessity for reform. 
Mr. Percy Oakden (V.P.) quoted the qualification demanded 

by the R.I.B.A., and thought that as the R.V.T.A. was affiliated 
[with 
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with that body, the qualification (as . below) would meet the 
case :- 

"Associates shall be persons engaged in the study or practice 
of Architecture who have attained the age of twenty-one 
years. Every person desiring to be admitted an Asso-
ciate shall be required to pass or have passed such Exa-
mination or Examinations as may be directed by the 
Institute." 

On the motion of Mr. R. H. Alsop (F.), it was resolved that 
the R.I.B.A. qualification for Associateship be adopted by the 
R.V.I.A. as its standard. 

The Wood Borer.—The Hon. Secretary reported that he had 
visited Tasmania in connection with the Wood Borer trouble. 
His report would be presented to the section dealing with ma- 
terials and construction. 	He would also prepare a paper on 
his visit to Tasmania dealing with the use of Tasmanian hard- 
wood in this State. 	He had also addressed a Special Meeting 
of the Tasmanian Association of Architects upon various matters 
of common interest to the profession of Architecture. 

Metropolitan Markets Competition.—It was resolved to ask 
the Minister of Public Works to exhibit the whole of the designs 
submitted in this competition. The Institute had laid it down as 
a principle that the whole of the competitors were entitled to this 
right in all cases, and a Government Department should form no 
exception. 	(Acknowledging the receipt of this resolution, the 
Minister stated that all the designs except those presented had 
been returned to their authors.). 

R.V.I.A. Examination.—It was reported that at the forth-
coming examination at the end of May five candidates had sig-
nified their intention of presenting themselves. 

Registration.—Mr. R. H. Alsop (F.) asked what was being 
done in the matter of Registration. 	He thought it was quite 
time steps were taken to put this subect before the Legislature. 

The President stated that some time ago, at the request of the 
Institute of Architects of New South Wales, the Institute had 
been marking time. The New South Wales Institute desired to 
get their Bill through the State Legislature, and then the R.V.I.A. 
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would have an Australian precedent which would greatly streng-
then their position. Mr. Alsop, as a member of the New South 
Wales Institute was, he imagined, in possession of all the infor- 
mation from the New South Wales end. 	That Institute was 
about as active in the matter as the R.V.I.A. 

Mr. P. Oakden (V.P.) reviewing the action taken many years 
ago, thought that he, along with the President and the hon. Sec-
retary (Mr. Little), were the only architects present who had 
been through the first campaign. 	He thought that the experi- 
ence thus gained would be invaluable in the future, and recom-
mended that Mr. Purbrick be asked to place his experience and 
knowledge of the subject at the disposal of the Institute. (Mr. 
Oakden's suggestion was agreed upon.). 

Three interesting papers on Foundations (general) were de-
livered by Messrs. S. C. Brittingham, W. S. P. Godfrey, and 
Anketell Henderson (President), the notes for which are inserted 
below 

FOUNDATIONS. GENERAL. 

MR. S. C. BRITTINGHAM. 

Notes on Papers read before the R.V.I.A. on 29th April, i913. 

PECULIAR  characteristic of brick buildings 
erected in the northern districts of the State, has 
been found by experience to be the liability to 
extensive cracking, generally from twenty to 
thirty years after erection, due, it is considered, 
to a kind of undulating movement of the soil. In 

the case of the former post office building at Warracknabeal, the 
building became so unsafe, because of door and window arches 
falling out, and portions of walls coming down, that it was even-
tually decided to demolish the whole structure, and erect a new 
one. To provide against cracking due to similar movements, it 

[was 
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was decided to drive piles at the angles and intersections of all 
foundation walls, and bridge the spaces between with reinforced 
concrete girders. 	The new building has remained intact for a 
space of about 5 years, although other brick buildings near by 
show large cracks and quite a wave-like effect in their horizontal 
features. In other Mallee and Wimmera towns, the sane diffi-
culty has been experienced to such an extent that it is considered 
futile to erect any brick building without reinforced foundations. 
It has been deemed expedient that these foundations should be 
placed as near the natural surface as possible, as the results show 
that the upper crust of the ground is influenced by weather con-
ditions to a degree that produces the undulating movement be- 
fore mentioned. 	Immediately below this crust, and generally 
at a depth of about two feet, rotten ground is met with which 
becomes much worse as the depth increases. When once the 
more solid and stable crust of the ground is broken through, 
the greater the risk of movement in the buildings which have 
been erected. 	The general practice in Government buildings is 
now to provide ccncrete footings, laid if possible on the surface, 
and reinforced with steel rods longitudinally with transverse ties, 
care being taken to interlock the longitudinal reinforcement at 
angles and intersections. As an additional precaution the foun-
dation walls to the ground floor levels are built in cement mortar 
and bonded with "Monolothic brickwork" or other metal bond. 
This method enables the ground to be graded away from the 
building, thus coverng up the concrete foundation, and providing 
an effective means for throwing water away from the building. 

In the case of a building for the State Rivers and Water Supply 
Commission at Birchip, the concrete foundations were eft. 6in. 
wide and 6in. deep, reinforced with No. 6 steel rods, 
*in. in diameter, with similar *in. cross rods at 
loin. centres, placed in the concrete close to the bottom. 
The brick foundation walls above concrete have two courses of 
footings each 2fin. wide on each side of wall. 	The building has 
now been erected for about four years, and shows only one small 
crack. 

The Elmore Post Office, a two-story building, treated on the 
same principle, with concrete footings 3ft. wide and 121n. deep, 
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is interlaced with 6 longitudinal rods *in. in diameter, and tin. 
cross rods at 12ïn. centres. 	The building has stood for over 
three years without any sign of cracking, and it is considered 
that it will remain sound, although brick buildings in the town 
have generally developed serious defects by cracking. 

Many other buildings in these districts have been treated in 
the same manner with very satisfactory results, whilst a con-
siderable number of brick buildings that had previously failed 
have been underpinned with reinforced foundations with consider- 
able success. 	This is noticeable in the case of the school build- 
ings at Nhill and Horsham. In one case the removal of a ver-
andah floor disclosed a crack in the ground from 6in. to Tin. 
wide at the surface, in which an 18ft. rod failed to find bottom, 
and although this crack ran across one angle of the building no 
cracks were showing in the brickwork. 

Another important feature in the treatment of buildings sub-
ject to defects by cracking, is the substitution of reinforced con-
crete lintels for arches over all openings, as these are found to 
act as ties, and so add considerable strength. 	In many cases 
openings from 9  to to feet wide are treated with reinforced 
lintels with success, care being taken at all times to make the 
lintels the full thickness of walls, and with a good bearing on wall 
at ends. 	In more recent structures the principles of reinforce- 
ments is further developed by building the upper portion of the 
wall in cement, and bonding in "Monolithic brickwork" or some 
similar bond, it being considered that by giving a kind of box 
form of construction to the building it enables it to follow the 
undulating movement of the soil without cracking. 

In the case of the reinforced rafts recently laid down for the 
Government Cool Stores at the Victoria Dock, Melbourne, each 
of which are 45oft. long x 87ft. wide, they are constructed of 
cement concrete of gin. thick, and are reinforced near upper and 
lower surfaces with tin. steel rods at 6in. centres each way. 	It 
has been found that, although the vibration of railway rolling 
stock is distinctly felt by a person when standing near the rafts, 
no vibration from the same cause can be detected while standing 
on the raft. 

[Mr. 
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MR. W. S. P. GODFREY (F.). 

Bank Premises King and Flinders Streets, Melbourne. 

T WAS necessary in this case to excavate a base- 
ment under these premises. The wall lining of 
the basement had been designed in reinforced 
concrete, but when the excavation was proceeding 
a dirty black spew began to come in at about 5 feet 

from the surface. This layer of silt matter seemed to become 
moist and dry at set regular intervals, and we believe 
were effected by the tide. When, however, the full depth 
was excavated, the sides of the excavation along King-
street showed signs of falling in, and a large crack occurred 
along King-street, parallel with our excavation. 	At once we 
had the walls of the basement excavation lined vertically with 
stout hardwood planking, with horizontal planks spiked to them. 
Between these horizontal planks were wedged Oregon beams 12 X 

3 inches at about 5 feet intervals. The pressure from the King. 
street side buckled these, and it was found necessary to put 
in cross beams to act as struts to these, and prevent further 
buckling. The foundation was then put in with a heavy rein. 
forcement of welded iron bars in concrete, and the brickwork 
carried up off this, the main corners being put in at a depth of 
12 feet. 	We found it impossible to put in the concrete lining 
to the basement, as the cross props could not be removed, so an 
all brick wall was substituted. 

Though this foundation was as bad as could well be met with 
there is no crack or settlement in the building. 

Another note I have is one concerning the curious effect of 
tightening tie rods. I was called in to look at a church 
the walls of which had come in at the top considerably. 	I soon 
made up my mind what had occurred. The walls were tied 
in with a number of tie rods about r in. diameter. Apparently, 
when even a slight movement in the walls had taken place the 
local blacksmith had been sent for, and he had put a washer at 
each end of the tie rod, repeating this until about 6 or 8 washers 
were on the end of each one. Contraction had done the rest. 

72 



emeSsesabeinicamtean 

founDations. 

Foundations of a Large Factory at Richmond. 
This building was about 18o feet long and 8o feet wide. The 

site was tested for a bottom in about ten places by means of 
pot holes, which were sunk all along the back lines and the 
centre of the building, and up to within about 6 feet of the street 
line. 	A good bottom was met with in all these shafts at a 
depth of about 2 feet 6 inches to 3 feet. 	On excavating the 
trenches, these results were fully borne out along the back and 
side walls, but on opening up the trench on the street building 
line we found no bottom at this depth, and sunk on and on, until 
we had got down some 12 feet. Here we came upon round 
waterworn boulders, which continued all along the trenches. 
Evidently a sudden dip took place, and we actually had to form 
the trenches on the side of the old creek, which ran down Hoddle-
street, Richmond. We had a few of the boulders removed, but 
decided that it was useless to remove more of them, and therefore 
formed dovetailed concrete wedges to wedge the boulders in, and 
keep them from slipping, forming cross blocks of concrete on the 
top of these running at right angles to the line of foundation. 
The trenches were then levelled up with concrete, and on top of 
which 12 inches x 3 inches broken jointed red-gum planks, upon 
which sand and the foundations were laid. 

In this factory there have been working for five years about 
thirty large rocking machines—guillotines, trimming machines. 
etc., and there has been no movement in the walls. 

MR. ANKETELL HENDERSON (PRESIDENT). 

HE President described his first independent inspec- 
tion near Ballarat. 	The house, which was very 
large and built of bluestone, had stood without a 
move for nearly 3o years. During the two years 
previous to his visit it had developed very serious 

cracks. 	He was informed that nothing had been done in any 
way to cause these cracks, and the soil all around appeared to be 

[of 

73 



founaations. 

of uniform quality and moisture. The impression he formed was 
that about one-half the building had settled more than the other 
half. 	Tracing the main two cracks to their origin by digging 
he found a yellowy-brown tenacious clay, which was foreign to 
the district. 	He then ascertained that, suspecting damp, in 
some of the rooms the owner had puddled around them with this 
clay, thus intercepting the moisture from access to the founda-
tions, and thereby producing a difference of condition, which had 
borne serious results. 

He (the President) then described a case in Riverina, where 
sudden rains soaking into the foundations of the outside walls 
had raised these walls more than half an inch higher than the 
inside walls forming a flat arch in the latter the thrust of which 
forced one outside wall more than I. of an inch off its foundation, 
and where part of the inside wall enclosed a strong room a simi- 
lar thrust and displacement had also occurred. 	The trouble in 
this case was cured by waiting till the dry weather had closed 
the cracks. 	A repetition was prevented by laying nine feet of 
tar paving around the building. 

Different types of country foundations were then described by 
him from the case where a qin. x tin. bar was used in the con-
crete to prevent the cracks in the soil extending up to the build-
ing, to a case in which about 6o tons of rails were used in 
the concrete. 	In the latter case all the rails running north and 
south were put flanges down, and all east and west underneath 
them, with the flanges up, and flat plates with vertical bolts 
through them clamped the intersections. 	This method 'saved 
cutting the rails to exact lengths, and many of the rails projected 
through the concrete. 	In this building there were no arches, 
but bond irons were run through at lintel height, and the bricks 
were laid flat on these bonds. 

He further described the foundations in the Western District, 
where the best bottom was met with in a trial hole at aft. depth, 
whilst at 6ft. depth the labourer sank in mud up to his ankles, 
and was pulled out with difficulty. 
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He then described a bank in Hobart which was built on the 
site of the old Rivulet, where bottom was obtained on rocky 
boulders 27 feet below the street, and the building had to be 
carried down to those boulders on concrete legs. 	The stability 
of the boulders was tested by raising and dropping a timber balk 
long enough to be lifted by men on the surface. 	The architect 
and clerk of works below noting the vibration caused. 

He finished by describing a rolling foundation sometimes 
adopted in Northern Queensland, where an upper concrete foot-
ing was separated from a lower concrete footing by some inches 
of round gravel, allowing the lower footing to move slightly 
without affecting the upper. 

[Beauty 



BEAUTY A CITY ASSET. 

From the Journal of the American Institute of Architects. 

CITY with streets convenient for traffic and parks for 
recreation, with refined and dignified buildings, 
graceful and inspiring statuary, attractive and well-
planted parks, combined in one harmonious com-
position, becomes a city useful, a city practical, a 
city attractive, and a city healthful. 	This combina- 

tion is an asset which accrues in the culture and refinement of the 
public and in the enjoyment of the people. 	At the same time 
it is a great financial resource. 

The ruins of Egypt have for four thousand years brought 
visitors and money to the valley of the Nile. 	The temples of 
Greece for two thousand years have drawn a continuous stream 
of worshippers to her shrines, and they have contributed largely 
to the support of the inhabitants. The great amphitheaters and 
baths for public amusement, and the triumphal structures of 
Rome still draw their thousands, and for hundreds of years have 
been both a refining and financial asset to Italy. 

London, in a design made by Sir Christopher Wren after the 
fire of 1666, was tendered a great plan for rebuilding the city, 
which the people failed to have executed, and thereby lost a great 
asset. Now the people of London are spending hundreds of mil-
lions to carry out some of the suggestions of Wren, knowing that 
it will be a paying investment for the city. 

Paris spent two hundred and sixty millions in the revision of 
the city-plan made under Napoleon III., and has found it such a 
paying asset that it is going to spend two hundred and fifty mil-
lions more in similar improvements. 

George Washington left us, in the plan of L'Enfant for the 
Federal City, an asset of great value. 	It was a wonderful ad- 
vance in city-planning, having radial streets from important 
points, reciprocity of sight between objects of interest, and beau- 
tiful structures at the ends of vistas. 	The Mall, or great public 
garden, in the centre of the composition, is a front yard for both 
the Capitol and the White House. The design contemplated 
noble lines of buildings facing this garden on both the north and 
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south, with their most imposing fronts on the Mall, and their 
utilitarian fronts on the public streets. How have we as .a nation 
preserved this asset? 

It is an astonishing and regrettable fact that we have been so 
blind, with this plan always accessible in the archives of the Go-
vernment, as to have neglected this opportunity for the good 
of the people. For the past seventy years we have been building 
helter-skelter, anywhere, treating parks as individual spots, for- 
getting their connection as a part of the great plan. 	Another 
opportunity was given to the nation when the Park Commission 
presented its plan in 1902, recommending a return to the original 
scheme, and a development in other parts of the city in conformity 
with this design. 	While the Park Commission plan has never 
become a law, it has been a great moral force, and all buildings 
and monuments of importance which have been erected since 1902 
have been placed in conformity with this plan. This moral force 
has exerted remarkable influence, when we remember that the 
Union Station, the House and Senate Office Buildings, the Na-
tional Museum, the Agricultural Department, the Bureau of Ame-
rican Republics, the home of the Daughters of the American Re-
volution, and the proposed Departments of Justice, Commerce, 
and Labour, and the State Department have been placed in con- 
formity with this design. 	We must not forget, also, that the 
monuments to General. Grant, and, just recently, the Lincoln Me-
morial have also been firmly fixed on the sites suggested by the 
Park Commission. 	This Park Commission plan is not a legal 
plan, and at any time the harmonious relations of its parts may be 
destroyed, and the nation lose the value of ,a great asset. 

One important element is the connecting link between Rock 
Creek and Potomac Park through the valley between Georgetown 
and Washington. This is rapidly being destroyed, and its value 
as an asset dissipated. Rock Creek Valley is now a dumping- 
ground for refuse near the centre of the city, a menace to health 
and a disgrace to the country. It can, and should be, an attrac- 
tive park, a part of the great system, a playground for the chil-
dren, running, as it does, through the poor section of the city. 
This will be a pleasure and a health-giving asset. 	We, as a 
nation, should use every effort to preserve and foster this plan, 
as the greatest artistic asset left us by George Washington. 

[The 



THE RELATION OF SCULPTURE 
TO PARKS AND BUILDINGS. 

Paper read at the 46th Annual Convention of the American Insti-
tute of Architects, \by Herbert Adams. 

AM conscious that it is an honour to have been 
asked to speak before this body on the subject of 
the Relation of Sculpture to Parks and Buildings ; 
but I would be dull indeed if I did not recognize 
that many of you are more competent to do so 

I would therefore feel less embarrassed if my 
audience were composed of committeemen and commissioners 
interested in erecting statues and monuments, rather than of 

architects. 
First, I will speak of the relation to sculpture to our parks. 

As a sculptor, possibly I am expected to believe that parks should 
be bountifully supplied with examples of our art ; but, as a matter 
of fact, I feel that the naturalistic park can get along very well 
with little from our hands—can be spared, to advantage, even the 
bronze panther crouching on the cliff, half concealed in the 

foliage. 
In this country, I believe we are far too prone to place the 

statue of our hero, or honored citizen, on the sloping bank hard 

more than I. 
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by the popular drive or walk in the naturalistic park ; to surround 
the pedestal with a mound of bedded plants, and then to rest 
secure in the satisfaction of having at once honoured the dead 
and beautiful nature. Perhaps we have dragged a rugged 
boulder to the lawn, mounted our hero on that, and then con-
gratulated ourselves that we have been very artistic, while, as a 
matter of fact, we have only been avoiding the architect, or rather 
the cost of executing his design for a setting. 

The boulder idea in general, I believe, is one to be persistently 
discouraged; it is very contagious; it is one which has troubled 
the Art Commission of New York not a little. Had there been 
no restraining hand in this direction, I fear that the important 
drives in Central Park and Riverside Drive would have been 
lined, ere this, with boulders bearing bronze tablets ; or perhaps 
there would have been only the boulders left, for there are indi-
viduals in that city who seem to have the idea that bronze, as a 
metal, has high value, and they frequently attempt to remove 
accessible tablets without consulting the authorities. 	It is in- 
deed surprising what care must be used in fastening a tablet so 
that it cannot be removed by an ingenious vandal, even in the 
heart of a great city. 

Certainly I believe that sculpture may be successfully used in 
connection with the naturalistic park; but this will be accom-
plished, not by dropping it down here and there, with reference 
solely to its conspicuous placing, but rather by treating some spot 
or portion in the park in a reasonably formal manner, and using 
sculpture in connection with such treatment. 	In fact, it seems 
to me that the approach or entrance to the naturalistic park offers 
especially good opportunity for sculpture ; indeed, if properly de- 
signed, it affords ideal possibilities for the sculptor's art. 	I be- 
lieve the approach could be designed so that it would present a 
satisfactory ensemble before all or perhaps any of the sculpture 
was in place ; thus providing suitable sites for the sculpture of the 
future. 	Of course, the general character of the sculpture which 
was to be added would have to be worked out with the general 
scheme, and safeguards taken that this scheme should be adhered 
to, 

EThink 
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Think what it would have meant to New York City if Hunt's 

scheme of twenty monumental gates for Central Park had been 
realized. These gates were to have been known as the Mer-
chant's Gate, the Scholar's Gate, the Artist's Gate, the Woman's 
Gate, the Children's Gate, etc., etc. 	From sketches Hunt left 
for some of these gates I believe it was not only his intention that 
they should serve as memorials to these various groups of people, 
but that the scheme was so conceived that statues of individuals 
could be added from time to time, as occasion might arise. 

It would be impossible for one who has never attempted to 
find a suitable place for a statue in a city like New York to ima-
gine what a blessing such a scheme, intelligently carried out, 

would have been. 	With our congested streets running at right 
angles to each other, with our small parks laid out in winding 
paths and in irregular beds, with our big parks sacred to thtt 
landscape idea, the problem of locating monuments in our city 
is a most difficult one. 

We sculptors therefore beseech you, as designers of American 

cities, to give a little thought to the sculptural monuments of the 
future when you are planning parks, avenues, and civic centers. 
You probably realize, quite as well as I, the importance of the 
setting and surrounding of works in sculpture; that a work of 
no extraordinary intrinsic merit is sometimes made impressive 
and important by its setting, while a work of high artistic quality 
may utterly fail to give its message, purely because it lacks the 
advantages of suitable setting and location. 

It would be presumptuous indeed on my part to attempt to 
explain to you what constitutes a good setting or a good location 
for sculpture, or how a city square or park should be treated to 

provide for sculpture. 	You, the architects, understand even 
better than the sculptor the significance of scale, the value of 
vistas and axes, the necessity of keeping each part of a plan in 
proper relation to the whole scheme. 

There is one essential point, however, which in general has 
been more fully appreciated by the sculptor than by, the architect. 
This is the rather universal importance of having the sun back 
of the spectator when he is looking at a statue. 	If a statue 

which stands in the open is between the sun and the spectator, of 
course all modelling is wiped out, and silhouette alone is seen. 
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The sculptor, therefore, likes to face his work south whenever 
possible, and is particularly unhappy whenever it has to be faced 
north. This is by no means to underrate the value of silhouette, 
which will always remain an important factor in any achieve-
ment in the round. 

In locating a public work in sculpture, especially whenever it 
takes the form of a memorial, there is one element which often 
prevents the best result, in the broadest sense of the word. This 
difficulty is the desire, on the part of the promoters, and often, 
I regret to say, on the part of the authors, to have the work 
given a position where it will be seen by the largest number of 
people—a desire which somtimes warps the judgment. This is 
one of those elements in human nature that makes no end of 
trouble for the Art Commission of New York. The promoters of 
nearly every monument or statue ask first for one of these four 
sites.: City Hall Park, Union Square, Madison Square, The Plaza. 
The policy which has been pursued for so many years has pretty 
well discouraged people from trying to get their monuments into 
Central Park; but there is a constant demand for the other 
places; everyone seems to feel that his monument has some 
special fitness for one of these sites. 

I feel still more embarrassed, if possible, in speaking to archi- 
tects of the relation of sculpture to their buildings. 	Of course 
we all know the importance of having the sculpture suitable to 
the style of the architecture and the purposes of the building ; of 
having it in proper scale ; and of placing it sa that it shall not 
be seen in too violent perspective. 

It seems to be a rather difficult problem to determine the right 
size for a statue or group which is to be placed upon or in rela-
tion to a building, without trying a model on the complete struc- 
ture; and of course this is often, in fact usually, impossible. 	In 
case of a relief where there is no great projection, the architect's 
drawing is very helpful in determining the proper size; but for a 
figure in the round, especially when placed at some height, I 
know that often, when the work is executed of a size that appears 
right in the drawing, either elevation or perspective, the result is 
a surprise. 	When a model is made of the entire building, the 
scale is usually so small that the suggestions for the sculpture 

[are 
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are too crude to be really of much value. On the other hand, the 
sculptor is inclined to make his studies for his part of the work 
at a scale so large that only the immediate surroundings of the 
architecture can be shown in the model, and of course these by 
themselves are of little value in considering general proportion. 
From my own experience, I think that the most practicable way 
of determining the scale is to make a model of a considerable 
portion of the building and sculpture, at such a scale that the 
figures will be, say six inches to eight inches tall. 	Then, with 
the eye in the same relative position in which it will view the 
completed work, care being taken to cut out of vision everything 
except the model, I believe a fairly true idea of the effect may be 
obtained. 

In planning for sculpture in the interior of buildings, the 
question of lighting is often too little considered. 	Everyone 
knows that a painting must have a good light to be properly 
seen, but few seem to perceive that it is even more important, 
if possible, that sculpture should be properly lighted. Without 
its light and shade, sculpture has nothing left but its silhouette; 
and in case of a relief, or of a figure against a background of the 
same colour, even the silhouette is lost. 

Usually the light most favourable for sculpture is from above, 
but we are thankful if we can get it from any one direction, so 
long as it does not hit us bang in the face from low down, as is 
the case when sculpture is placed opposite an entrance, with a 
confused light coming through the doorway. 

The sculptor often feels that the architect is too indifferent to 
the quality of the sculpture with which the building is to be de- 
corated. 	I am aware on the other hand, that the sculptor is 
liable to forget that his work is only a small part of the whole de-
sign, and that it is more important that it should strike the proper 
note in the entire composition, than that it should be exquisitely 
modelled, or that it should in any way exploit his personality, 
with intent to dominate. 

Personally, I believe that there is a great field in decorative 
sculpture, and in this I include both figure and ornament. 	I 

think that neither the sculptor nor the architect is doing his full 
duty in this matter. I think we both feel that much of the so- 
called decorative work is sadly lacking in artistic merit. 	How 
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could it be otherwise under the conditions in which it is usually 
made? The architect replies, "Yes, but you figure sculptors 
don't understand decorative sculpture, particularly ornament ; you 
consider it beneath you." I admit that most of us are not facile 
in decorative work; but, for myself, I believe that there may be 
just as much art in designing an exquisite border or panel from 
a wild grape-vine, as there is in designing the portrait of a great 
man or a beautiful woman; but it requires not only skill and 
feeling, but study; it cannot be turned out by the yard. 

I feel that one difficulty here is that the artist-architect and 
artist-sculptor have not been in close enough touch with each 
other. The Society of Beaux Arts Architects and the National 
Sculpture Society have recognized this, and have seen the need 
of having our decorative )sculpture executed by better-trained 
men. 	They have joined hands and formed an atelier, where 
students and men employed in modelling shops may study, not 
simply under the instruction of the decorative modeller, but under 
the criticism of the architect and the sculptor. 	It is an interest- 
ing experiment, and should do good. 

The importance of bringing architect, painter, and sculptor 
into a closer sympathy with each other, and giving them a clearer 
conception of each other's work, was recognized by McKim, when 
he conceived the plan of the American Academy in Rome. The 
value which this institution will eventually be to this country is 
at present not fully appreciated. 	The influence which it is des- 
tined to have on the art of America. I believe to be of the greatest 
importance. 

Of course, the Academy will never be great in point of num-
bers of students there at any one time ; this is neither intended 
nor desired; but they are picked men—men who have never 
learned their trade, so to speak, but still are not beyond the 
receptive age. 	They not only see each other's work, but they 
live under the same roof, they eat together, they discuss together, 
they visit masterpieces of antiquity together. 	This is but inci- 
dental, but it is no less valuable than is their working out together 
those problems which involve the three arts. In the great work 
of bringing together into harmonious relationship the work of 
architect, painter, and sculptor, I know of no institution, of no 
influence, destined to do so much for us as will the American 
Academy at Rome. 

[The 



THE USE OF WHITE LEAD IN 
PAINTING. 

(From "The Builder.") 

T a meeting of the Royal Society of Arts on March 
12, Mr. Noel Heaton, B.Sc., F.C.S., read a paper 
on "The Use of White Lead in Painting," in the 
course of which he said :- 

"For many years this question of the use of 
white lead in painting has been the basis of con-

troversy between those who claim that its employment is unneces-
sary, and who clamour for its abolition, and those who, like my-
self, consider that it possesses qualities which render it of excep-
tional service to the painter, and which far outweigh the dis-
advantages attendant upon its use. 

I am led more particularly to present this subject from the 
point of view of a believer in white lead, because recent investi-
gations have served somewhat to modify our views on the tech-
nology of white lead, and because various statements have been 
made broadcast as to the dangers attendant upon its use—state-
nvents which are designed and calculated to create a prejudice 
against it which is not justified by the facts. 

In the year 1910, 58,000 tons of white lead were manufactured 
in this country, and in addition 15,500 tons were imported from 
abroad. The production of this quantity gave regular employ-
ment to some 2,500 men, receiving over £158,000 in wages, and 
the total capital invested in the industry at that time was over 
one and a third million pounds sterling. 
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Now, one cannot deny that white lead, in common with all 
compounds of lead—and, incidentally, with the vast majority of 
the salts of other metals, a fact which is very often overlooked 
has a deleterious action when accumulated in the human system. 
With the growth of democracy and the passing of the Factory 
Acts attention has been gradually focussed on the evils attributed 
rightly or wrongly to the use of white lead, with the result that in 
recent years there has sprung up an agitation for the entire 
prohibition of its use in painting—an agitation which virtually 
amounts to a demand that the manufacture of white lead in this 
country shall be abandoned. 

Prejudice in Favour of White Lead. 

What will be the position of the painter and decorator, and 
more particularly of his client, if he is prohibited from using 
white lead. 	It is pretty evident that it must have exceptional 
value as a painter's material, otherwise we should not find it 
used to such an enormous extent at the present time, when for 
fifty years past or more other white pigments have been available, 
and after all the resources of science have been devoted to the 
finding of a material to take its place. 

We are asked to believe that this clinging to the use of white 
lead is simply and solely due to prejudice, to the refusal of the 
painter to make a change, on the grounds that what was good 
enough for his father is good enough for him. 	I am willing to 
believe that prejudice may for a time hamper the introduction 
of a new idea amongst the most conservative members of an 
industry, but I am not willing to believe, against the evidence of 
experience, that even the British decorator, maligned as he is on 
all sides, is so blind to his own interests as to persist year after 
year in using any material which he can replace with advantage 
by improved products. There are sound technical reasons at the 
back of this prejudice in favour of white lead. 	The substances 
that have at one time or another been introduced with a view to 
their taking the place of white lead are numerous, but one after 
another they have been tried and found wanting, and as our 
knowledge of the problems to be solved increases it becomes more 

[and 
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and more difficult to believe that an efficient substitute will ever 
be discovered. 

Substitutes, and Qualities of White Lead. 

In fact, for one reason or another, the only substances which 
come within the sphere of practical politics as substitutes are 
oxide of zinc and a compound of sulphide of zinc and barium sul-
phate, generally known as lithopone. 

Zinc oxide is prepared by volatilising metallic zinc in presence 
of air, or direct from the ore by a process of sublimination. The 
latter is cheaper, but can only be employed with certain ores of 
suitable composition, and it yields a rather less pure product, 
Lithopone is prepared by mixing together solutions of barium sul-
phide and zinc sulphate—when double decomposition ensues with 
the formation of a precipitate containing barium sulphate and 
zinc sulphide—which is subsequently converted into the pigment 
by a process of calcination. Both of these substances have cer-
tain valuable properties as pigments ; but the evidence, to my 
thinking, is overwhelming that white lead has qualities as a pig-
ment which place it in a different category to either of them. 
It has, in fact, a peculiar combination of qualities, due partly to 
its chemical composition, and partly to its physical 
condition, which render it of peculiar value to the 
painter and justify the prejudice in favour of its use. In the first 
place, it has a very high degree of opacity, enabling the painter 
readily to obliterate the surface painted, and produce a dense 
white effect with .a minimum of material. This is due to a com- 
bination of physical properties. 	It is due in the first place to 
the fineness of its particles, for it is well known that even a per-
fectly transparent substance like glass becomes an opaque white 
powder when finely ground, and whiter and more opaque the 
more finely it is divided, owing to the reflection and scattering 
of the light from the surface of its minute particles. 	But if 
this were the only reason for its opacity, it would be readily 
matched in this respect even by such a substance as chalk, which 
can be precipitated in an equally fine state of division. 

But the opacity of a colourless substance does not solely 
depend on the size of its particles ; it depends also to a large 
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extent on the difference between the density of the particles and 
that of the surrounding medium. When there is a great differ-
ence of density between the two, light is unable to penetrate 
any thickness of the powder owing to the amount of refraction 
and consequent internal reflection that takes place in passing 
through each tiny particle. 	Chalk is pretty well as opaque as 
white lead when used as whitewash, because the particles are 
exposed practically dry, and the difference between the density of 
air and almost any solid substance is enormous. 	But if one 
mixes chalk with oil the opacity practically disappears because 
there is very little difference in density between the two sub- 
stances. 	White lead, however, retains its opacity under such 
conditions, because the difference between its density and that of 
the oil is still very great. 

In order that any pigment may have as great an opacity as 
white lead it must not only be as fine, but it must also be as 
dense. 	It is here that zinc oxide fails—in neither respect is it 
equal to white lead ; as regards fineness, it is possible that this 
difficulty could be overcome, but as regards density it is not pos- 
sible. 	The density of a substance is largely a function of the 
atomic weight of its constituent elements and by no possibility 
could zinc oxide be prepared of equal density to white lead ; its 
opacity of body, therefore, must inevitably be inferior. 	With 
lithopone, however, the case is different; it is extremely fine, 
and, owing to the large content of barium, its density approxi-
mates to that of white lead, so that in respect of opacity it is a 
fair substitute. 

More important than the opacity, however, are the properties 
of white lead dependent on its chemical composition. In common 
with all lead compounds, it has that mysterious effect on oils of 
increasing their oxygen absorption, and thus forming paints which 
"dry" in a more satisfactory manner than those prepared with 
purely inert material. This, however, is not so important as the 
fact that it is a basic compound, containing two molecules of 
normal carbonate of lead in combination with one molecule of 
hydroxide. Owing to this peculiar composition, it has the power 
of combining to a certain extent with the oil in which it is ground 
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in the preparation of paint. On account of the formation of this 
compound, the paint produced has a peculiar smooth-working 
quality in the brush which is greatly appreciated by practical 
painters, as it enables them to produce a smooth and uniform 
coat with ease. 

The most important point, however, is that the formation of 
this compound of the lead with the oil influences materially the 
nature of the film formed by the paint on drying, causing it to be 
more elastic, more water-shedding, and more resistant to decay 
than it would be otherwise. 	This is really the most valuable 
feature of white lead, that it influences materially the durability 
of paint; the evidence, according to my experience, is overwhelm-
ing as to the value of white lead in this respect, so much so that 
I consider it a sine qua non to use white lead paints for all 
purposes where durability is of importance. 

It is generally conceded that lithopone in particular is abso-
lutely useless for exterior painting ; not only has it no protective 
action on the film, but the pigment itself is liable to oxidation 
with the production of soluble zinc sulphate, and paint prepared 
with it disintegrates rapidly ; moreover, it has a peculiar and dis-
tressing property of going off colour in a very spasmodic manner, 
becoming grey, and in some cases almost black. 

Zinc oxide, whilst free from,  this latter objection, also forms 
paints which disintegrate on exposure very much more rapidly 
than those made with white lead. 	It is true that zinc has one 
advantage over white lead in that it is not discoloured by sul-
phuretted hydrogen, not because it is not attacked, as some 
people think, but because it is converted into the white sulphite 
which forms the basis of lithopone, instead of a black sulphide, 
as in the case of lead. The amount of sulphuretted hydrogen in 
the air of our towns is, however, negligible as compared with 
the amount of sulphuric acid, especially in view of the increasing 
tendency to employ coal-gas which is entirely free from the 
former, but contains on the average 320 grains of sulphur (equal 
to 2}oz. of sulphuric acid) in every 1,000 cub. ft., and zinc oxide 
is far more readily attacked by this than white lead, being con-
verted into the freely soluble sulphate of zinc. 
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For inside work, where durability is not of so much moment, 
zinc pigments are at the present time largely used instead of 
lead, which tends to show that there is nothing in the way of 
prejudice against their use on the part of the painter, but it will 
readily be conceded that it is the protective effect of outside 
painting which is of paramount importance, more perhaps in this 
country than in any other on account of the rapid deterioration 
of unprotected wood and metal work. 

Technical Work to be Done. 

Whilst mentioning the question of the durability of paint, I 
would like, incidentally, to refer to the fact that there is a great 
deal of technical work yet to be done on this subject which has, in 
fact, never been thoroughly investigated on a practical scale, 
although various attempts have been made, notably by the Na- 
tional Association of Master Painters. 	In the United States, the 
subject is being very thoroughly investigated at the present time 
with very valuable results, and I am hoping that before very long 
we shall see the formation of an impartial and authoritative com-
mittee representing all interests, to carry out an investigation on 
similarly practical lines. 	Time will not permit me to say any 
more on this subject in the present paper, much as I am tempted 
to do so, but I am encouraged to think that the matter will be 
adequately dealt with in the near future, as one paint manufac-
turer has generously offered to place a substantial sum at the 
disposal of such a committee with a view, to a full and impartial 
investigation. The value of such a research is beyond question ; 
it will replace opinion and discussion by definite and reliable 
facts. 

You will see, therefore, that on technical grounds one is 
faced with a serious :risk if one contemplates prohibiting the use 
of white lead in the present state of our knowledge. The risk—
or, to my thinking, the certainty—of reducing the protective 
value of paint for external structures, and consequently the cost 
of upkeep of all the vast mass of buildings involved in our modern 
system of civilisation against the ravages of our climate. 

[Decline 
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Decline in Cases of Lead-Poisoning. 

I will admit tht if the position were as serious as we are asked 
to believe, if it were a fact that everyone who handles white lead 
inevitably contracts lead-poisoning : if it were a fact that its use 
constitutes "an appalling and increasing danger," then undoub-
tedly these difficulties should be faced and overcome at all costs. 
But is it a fact? 	Is it really necessary or even desirable to pro- 
hibit the use of white lead in painting? 	I venture to assert 
that in the light of recent inquiry this is far from being the case, 
and that in the face of the technical and economic difficulties in-
volved such a step would entail disadvantages and hardships in 
the trade far in excess of any benefit that might be derived. 

As more experience in diagnosis has been gained, and in re-
sponse to the application of the rules for care and cleanliness and 
the instruction of the workmen, there has been a steady decline 
year by year in the number of cases reported. 

It comes to this that at the present time the whole of the 
cases of plumbism reported in an exceptionally trying year 
amounted to 235 in the whole industry, that is, white lead manu-
facturers, red lead makers, paint manufacturers, and painters and 
paint users of every description, including coach painters, a 
total body of workers, in fact, numbering some hundreds of thou-
sands, and out of this number 82 per cent. were slight, leaving 
only some forty cases which were at all serious. 	Does this pro- 

vide justification for the statement that has been distributed 
broadcast to the effect that "every year white lead sends hundreds 
of workmen to their death and maims thousands" ? As a matter 
of fact, careful examination of the official returns as regards 
sickness and mortality in different industries shows that at the 
present time the mean death-rate for the trade of plumber, painter 
and glazier compares favourably with the average for all males 
in industrial employment. 

What has been Done Abroad. 

I venture to suggest that manufacturers and employers are 
not altogether the callous opportunists they are represented to 
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be in some quarters, and that they would welcome and co-operate 
with any reasonable suggestions for the improvement of the 
welfare of their employees in this connection. 	By way of arriv- 
ing at such suggestions for the elimination of lead-poisoning let 
us glance for a moment at what has been done in other countries 
where the problem has been tackled. 	I will not detain you with 
the lengthy details of the various inquiries which are available 
for reference, but the following is an epitome of the results 

REGULATIONS FOR THE USE OF WHITE LEAD IN DIFFERENT COUNTRIES 
1 Prohibition of the dry rubbing-down 

of paint 
2 Provision for the removal of dust in 

factories 
3 Prohibition of the use of white lead 

except ground in oil  
4 Provision of washing appliances, 

overalls, etc. 
5 Periodical medical inspection and re-

gistration of Employees 
6 Regulations against eating, drinking, 

and smoking at work  
7 Provision of instruction to workmen 

as to precautions to be taken 	.. 
8 Exclusion of workers showing sus- 

ceptibility or predisposition 	 - 
9 Prohibition of the use of white lead 

for inside work 	 Austria 
10 Notification of the composition of 

paints 	.. 	.. 	.. 	Austria 

The total prohibition of white lead 
in 1904, but subsequently abandoned as impracticable. 	In 
France a law for the total prohibition has been passed to come 
into effect in 1915. 	The subject has also been considered in 
Holland, but no regulations have yet been issued. 	It is recog- 
nised, however, that prohibition is impracticable. 

In Germany the use of substitutes for white lead is prohibited 
in Government works. 

It is generally admitted that the first of these provisions is of 
the utmost importance, and one that might well be adopted in this 

country. 	It is a provision that applies rather to those engaged 
in painting and decorating, and more particularly coach-painting, 
than to those employed in the manufacture of white lead and 

paints. 
Sand=Papering and Dust. 

There is no doubt that the practice of sand-papering down 
paint is peculiarly dangerous ; the amount of lead thus thrown 
into the air is enormous, and the natural method of performing 
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the operation results in this dust being produced on a level with 
and in close proximity to the face, so that it is inevitably inhaled. 
The abnormal incidence of poisoning amongst coach-painters, 
which does not show the steady decline noticeable in other indus-
tries, is generally attributed to this cause. 

The provision against dust is a corollary to the last and is of 
great importance, more particularly in factories. 	In the actual 
manufacture of white lead, dust can be largely eliminated by keep-
ing the product always in a moist condition, and as a matter of 
fact in a well-equipped modern works the incidence of poisoning 
is very small indeed, notwithstanding the enormous quantities 
handled. The modern system of converting the pulp-lead as it 
comes moist from the filter presses into paste by pugging it 
with oil is of great assistance in eliminating altogether the neces-
sity for the pigment ever attaining the state of dry powder, and 
the modern methods of manufacture in which the cycle of opera-
tions is carried through automatically without the necessity of 
handling incidental to the stack process also offers advantages 
in this respect. 	In paint factories a great deal can be done to 
eliminate risk by the installation of efficient exhaust ventilation, 
and study on the part of those responsible for the design and ope-
ration of the plant to reduce the amount of handling of dry ma-
terials to a minimum. 

The Use of Dry White Lead'. 

I am inclined to question the desirability of prohibiting the 
use of dry white lead altogether; there is something to be said 
for it, and if white lead went always direct from the maker to 
the painter it would certainly, be a great point, for undoubtedly 
the mixing of small quantities of dry lead into paint in the crude 
and primitive manner generally adopted by the painter is a fruit-
ful source of trouble. But one has to consider the paint manu-
facturer, and in practice I certainly have found it inconvenient on 
technical grounds to use ground white lead in the preparation of 
paints on a factory scale. 	As far as the painter is concerned, 
I cannot help thinking that the system which has developed ex-
tensively in recent years of using paints prepared ready for use 
has immense advantages in this, respect, in fact that all the hand-

ling of •.dry powder is done for him in a well-equipped factory. 
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where every precaution can be observed. Apart from the fact 
that such paints are far more efficient than he can make them 
himself, he only, handles it in a form in which it is practically 
innocuous, except with gross carelessness. 

Care and Cleanliness and Education. 

The provisions for care and cleanliness, and medical inspect 
tïon and general discipline are, I am sure, heartily endorsed by 
every manufacturer and employer who is alive to his own inter 
ests. 	Apart altogether from any question of poisoning, such 
matters make for efficiency and promote the welfare of the firm. 
In these days of strenuous competition no establishment that 
neglects to promote the efficiency of its staff by organisation and 
discipline can hope to succeed, nor does it deserve to do so. 

The same may be said of the education of the worker as to the 
precautions to be observed, which cannot be too strongly ap-
proved. The man who is too ignorant to take care of himself 
is certainly too ignorant to take care of his job. 	The man of 
common sense is the man that every employer is on the lookout 
for and willing to pay for, and there is no doubt that technical 
knowledge is one of the greatest stimulants to common sense. 

There is no doubt, also, that the weeding-out of those who 
show abnormal susceptibility is a necessity, whilst the man with 
predisposing causes, which generally means chronic alcoholism, 
is unreliable, and a man to be avoided wherever possible in all 
industries. 

As regards the remaining two provisions which have been 
adopted in Austria, personally I think they are objectionable for 
several reasons, but chiefly for the reason that they are difficult 
to control. 	I suggest that the essence of any such regulations 
should be that they can be readily and strictly enforced. 

As regards prohibiting the use of lead for inside work, for 
instance, it is true that in many cases white lead can be replaced 
by substitutes for inside work, but it is impossible to draw a 
hard and fast line as to where durability is and is not of import-
ance; in such cases, as greenhouses, for instance, the conditions 
are often as trying inside as out, and in such cases the prohibi-
tion of white lead would result in lack of efficiency, whilst very 
little would be gained in the way of diminished risk." 

[Victorian 



VICTORIAN ARCHITECTURAL 
STUDENTS' SOCIETY. 

INCE the issue of the Proceedings two General Meet- 
ings have been held. 	On the 8th April Mr. J. 
Gawler, A.R.V.I.A., delivered a most instructive 
lecture on Perspective Drawing, which contained 
many points that were new to members present. 

It was decided at this meeting to adopt a univer-
sal cover for the Journal, such cover to be the same 

as the I9II issue; it was also decided to have the Journal printed 
on antique paper, in place of art paper. 	Four new members 
were elected subject to the R.V.I.A. approval—Messrs. Berry, 
Reid, Sayne, and Gawler. At the meeting held on Tuesday, 13th 
May, there was a large attendance. After the general business 
was over Mr. Tompkins, F.R.V.I.A., delivered a lecture on 
"Melbourne Foundations," which was heartily appreciated. 	It 
was decided to form an architectural set for the Arts Ball on the 
25th June, and the following gentlemen were appointed a com-
mittee for same :—Messrs. H. Peck, L. Irwin, and K. Bardolph. 
The following are the result of the recent competitions, :—Church 
Pulpit, R. W. Appleford and L. Petersen (equal). Church Font, 
L. Freadman. The committee regrets that students neglected 
to compete, there being only two designs for the Church Pulpit 
and one for the Font. The following new members were de-
clared elected :—Messrs. Clark and Demaine. 

KENNETH E. BARDOLPH, Hon. Sec. 
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