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COMMONWEALTH OF AUSTRALIA. 

Council for Scientific and Industrial Research. 
NINETEENTH ANNUAL REPORT (FOR YEAR ENDED ~ O T H  JUNE, 1945). 

NOTE.--During the past year, a considerable part of the Council's activities was devoted to 
the solution of problems arising out qf the war m-1.d to assistance and advice to various Government 
Departments and other institutions concerned with the war efort. This applied particz~larly to the 
Council's National Standards Laboratory afid its Divisio?zs of Aeronautics, Forest Products, 
Industrial Chemistry and Radiophysics. The expenditure on this class of work formed a 
szcbs~antinl part of the total expenditure of the Council, but for security reasons reference lo these 
activities i s  at times either confiized to brief genemlized statements or is omitted entirely. 

I .  INTRODUCTORY. 
1.  General.-The Council for Scientific and Industrial Research was established in 1926 

by the re-orpnization of the existing Institute of Science and Industry. The powers and 
functions of the Council are defined by the Science and lrzdustry Research Act 1920-1939, and 
include the initiation 3,nd carrying out of research in coiinexion with, or for the promotion of, 
primary and secondary industries ; the training. of research workers ; the rnaking of grants in 
aid of pure research ; the testing and standard~zation of scientific apparatus and instruments, 
and the carrying out of scientific investigations connected with standardization ; and the 
establishment of an informition service relating to scientific and technical matters. 

2. Work relating to the War and the Post-war Period.--During the year under review, the 
Council's work in relation to the national war effort was continued, but, particularly towards 
the latter part of the year, greater consideration was given to problems concerning post-war 
reconstruction. For instance, m~zch use has been made of the Coulicil's Division of Soils for 
soil surveys of areas intended for closer settlement. The "secondary industry" Divisions which 
were established during the war, and which immediately devoted their attention to a wide 
range of problems confronting those responsible for the Australian production of the innumerable 
materials of war, can also readily relate their programmes to the variety of materials wanted 
for a fuller life under peace-time conditions. In some cases, too, the war-time researches have 
shown the way to the lnanufacture of new products that will play no little part in strengthening 
the Australian economy. Details of the various divisional activities are given in the sections 

3. New Divisions and Sections.-It is now possible to make public the existence of the 
Council's Division of Radiophysics. This Division was formed at  an early stage in the war, 
but, its activities being confined to a field of work, radar or radio-location, that -crTas once highly 
secret, no mention of the Division has been made in previous annual reports. The Division, 
which has its central laboratory sit~zated in the grounds of the University of Sydney, was able 
to b.e of great value to the Allied Nations' war effort in the South-West Pacific ; a brief account 
of its formation and work is given in Section XVII. 

During the year under review, the three sections forming the National Standards 
Laboratory were given the status of Divisions, namely the Division of Metroloey, of 
Electrotechnology, and of Physics. The common services of the laboratory are administered 
through a " functional committee " representative of the three Divisions. The former large 
Division of Animal Health and Nutrition was divided into two Divisions known as the 
Division of Animal Health and Production and the Division of Biochemistry and General 
Nutrition. The latter Division is now responsible for the work of the Nutrition Laboratory iq 
Adelaide. Another change has been that the former Riometrics Section is now known as thes 
Section of Mathematical Statistics. 

An important development during the year was the decision to carry out a comprehensive 
programme of research into building materials ; work on concrete and other materials for large 
structures, bridges, dams, &c., on which large sums of public moneys are annnally expended 
will form one important part of this programme. In the early years, much attention will also 
be given to housing problems in co-operation with the Commonwealth Experimental Building 



Station of the Ministry of Post-war Reconstruction. Work in the field of flax processing is 
another responsibility which the Council accepted duril~g the year, at the request of the Flax 
Production Committee of the Department of Supply and Shipping. Filially, the Council took 
over the former Scientific Liaison Bureau, as from 16th April, 1945. That body has now been 
amalgamated with the Council's Information Section. 

4. Wool and Textile Resea~ch.--Following a report of the Textile Panel of the Ministry 
of Post-war Reconstruction, and in view of the outstanding importance of wool t o  Australia 
as a whole, the Government has recently talien action to initiate an extensive programme of 
research and publicity for the wool industry. The Council is to be entrusted with the 
scientific work involved, the necessary funds for which will be obtained under the U'ool Use 
Promotion Act 1945. Durin8 the year, in consultation with various State I)epartnients, 
universities, and other authorities, attentioir has been given to developing a programme of work 
on the wool production sidr. The full co-operation of the State Departments of Agriculture 
and other bodies has been freely offered for such research. 

On the wool realization side, the Council arranged for three eminent wool textile 
authorities from abroad to visit Australia to advise as to the lines the textile ili~estigat~ions 
should follow. These authorities were Air. B. H. Jlrilsdon, Ilirector of the British FVool 
Ind~istries Research Association, Dr. A. C. Gooclings, Director, Textile Section, Ontario Research 
Foundation, Canada, aiid Professor J. B. Speali~nan, Professor of Textile l'eclmology, University 
of Leeds, England. Their reports are 1101~ under con~idcration. It is also hoped to obtain in 
a similar way, the advice of Dr. P. T. Peirce, a pllysicist formerly attached to tllc British Cotton 
Industries Research Association. 

5. Amendment to Coz~ncil's Act.-To~vards the end of the period under review, the 
Government decided to amend the Council's Act. Assent was finally given to the necessary 
legislation on 16th August, 1945. Tllc ai~icxldment provides for the Executive Committee to 
be increased in number from tllrec to five memhere. 

6. Finance.---Section XXII. of this Report gives details of expenditure by the Council 
during the financial year 1944-45 of a sum totalling S921,875. Of this amount, $144,997 WAS 

contributed other than directly from Conlmonwealth Treasury. Certain other expenditure, 
involved in erection costs of hnildiags and in maintenance costs of secret war work, was also 
incurred on behalf of the Council. The Counci-1 is particularly gratified with the may in whch 
contributory bodies continue to support it and wit11 the marked interest evinced by, and 
donations for co-operative research received from, certain sections of industry. Among the 
many contributions received, reference may be made to those of the Cornmoilwealth Bajnk, the 
Australian Wool Board, the Australian Cattle Research Association, the George Aitken Pastoral 
Research Trust, ihe Dried Fruits Control Boarcl, the h'ew Soi~th Wales Water Conservation and 
Irrigation Commission, the Cement Manufacturers' Association, tlle Veneer and Woodworkers' 
Supply Company, the timber industry, and the pulp and paper industry. 

1 11. PLANT INVESTIGATIONS. 

1 1. General.-The Division of Plant Industry has again been greatly helped by the 
co-operation of other institntions. Particularly is it desired to refer to State Depart'ments of 

I 
Agriculture, the Pharmacy Department of the University of Sydney, the Physiology 
Department of the University of Melbonrne, the Departments of Physiology and Chemistry 

I of the University of Queensland, and the lVaitle Agricnltural Research Institute of the University 
1 of Adelaide. 

One of the most important phases of pasture work is that which has to do with pasture 
production under irrigation, as, for example, in the areas 'r~etwcen the I'Eurrumbidgee and the 
Murray. The need for a station in that area will be :net by the establishment of a laboratory 
and other ancillary buildings a t  Deniliquin, and it is planned that accornrnodation mill be 
available in that laboratory for agrostologists of the New South Wales Department of 
Agriculture. The necessary land has been made available by the Denilicluin Hospital Board 
and the New South Wales Lands Department. The goodwill and co-opcmtion of the pastoral 
industry were made evident in the free gift to the Courlcil for Scientific and Industrial Research 
by Messrs. F. S. Palkiner & Sons Pty. Ltd. of nearly 24 square miles of land with access to the 
Deniliquin-Conargo-road. On this area the effects of irrigation on pasture and fodder crop 
production on the t ~ ~ o  main soil types of a large area of country can be investigated. Another 
illustration of the help received is the work of the New South Wales Water Conservation and 
Irrigation Commission in surveying and planning the irrigation set-up which is necessary for the 
work. 



The need t'o do much more work in the pasture programme, because of its fundamental 
importance in wool production, to engage more in weeds control investigations, and to do more 
effective work in other parts of the Division's programme, brings holiie the urgent need t o  
complete the present laboratory block a t  Canberra, and to provide still more laboratory 
accommodation. 

During the past two and a half years the Division has co-operated actively with the War 
Agricultural Organization established in New South Wales to assist farmers to obtain increased 
production under war-time conditions. An officer of the Division is Chairman of the District; 
Com~nittee which has its heacl-quarters in Canberra, and a considerable 'part of his time has been 
devoted to District War Agricultural Committee business. The co-operation of tlie New South 
Wales Department of Agriculture is also involved in this work. 

2. Pasture Investigations.-(i) Agrosto1ogy.-A. Investigations in the Winter Rainfcllt 
Zone.-(a) Canberra, Australian Capital Territory.-(1) Pasture Ma~ta~qernent Studies.-The 
grazing management experiment comparing rotational and contiliuous grazing of a sown pasture 
of Phalaris tuberosa, subterranean clover, and lucerne has been concluded and the full results 
tvill shortly be published. No increases in wool returns were secured from rotational, as compared 
with continuous, grazing. Phalaris and subterranean clover gave no differences in yield or 
chemical composition under the various treatments. Lucerne disappeared under continuous 
grazing, but was maintained as a good stand under rotational grazing. Its contribution to 
total yield was, however, relatively unimportant. Despite the lack of benefits from rotational 
grazing, there may be specific periods in the growth of both Phnlaris and subterranean clover 
during which protection from grazing will be of value-i.e., by spelling a t  critical periods or 
" deferred grazing ". Accordingly, two experiments have been started to determine a t  what 
stage in the growth of Phalaris and subterranean clover the seasonal yield is depressed by the 
continuance of grazing. - - 

(2) Soil Fertility Studies.-(a) Pot experiments have been continued to determine the 
factors leading to the sub-normal development of lucerne and other pasture species on the soil 
of the Dicksoii Experiment Station. The initial pH of the Dickson loam is 5 . 5 .  The 
experiments have been coi~cerned principally with the analysis of the factors leading to the 
response to lime undcr field and pot culture conditions. Increases in the yield of lucerne are 
secured when pH is raised by the use of either niagrlesium salts or calcium salts. No response 
is secured to calcium sulphate alone, but if calcium sulphate is added to pots in which pH has 
already been raised by magnesium salts, a further substantial increase in yield is obtained 
~liithoilt further movement of pH. Phalaris tuberosa gave equal increases in yield follo~~ing 
applications of equal quantities of calcium, either as the sulphate or hydroxide. No final 
conclusions can be drawn from the experiments. Responses appear to follow both a movement 
in pH, and an addition of calcium, but apparent anomalies remain to be explained. Work is 
continuing on this problem. 

(b) A study is being made of the effect of various rates of superphosphate varying from 
cwt. to 2 cwt. per acre, applied annually and biennially to sown pasture. It is considered 

probable that the optimum rate of top-dressing of subterranean clover pastures in souther11 and 
L central New South Tales may be appreciably lower than those of much of South Australia and 

Victoria. No precise comparison has yet been made of the relative value of, say, 3 cwt. per 
annum and 1 cwt. every second year, despite the substantially lower cost of the second treatment, 
and this aspect is also covcrecl in the experiment. 

- 

(c) Instances have been recorded of the failure of top-dressing of subterranean clover 
with superphosphate on areas cleared from dry scleropl~yll forest on tlie Soutlzer~~ Tablelands. 
Small qualitative plots indicate a response to lime, wood ashes, and molybdeiium, and suggest 
that these fertilizers may prove of value in establislling subterranean clover on these more 
difficult sites. Trials are in progress testing the value of these fertilizers and otlier trace 
elements. 

(3) Studies on Native Pastures.-Consideration is being given to a considerable 
programme of work on native pastures, which carry the majority of the sheep of the 
Commonwealth. Meanwhile, work is in progress to determine the life history of Danthonia 
senti-annularis under pot culture conditions, and to explore means of field establishment of this 
native perennial grass. Work to enable fuller appreciation of the technique and scope of the 
introduction of pasture species into natural swards by surface seeding is planned, and studies 
on the competition between subterranean clover and the native perennial grasses of the 
Southern Tablelands have been initiated. 

(4) The Establishment of Pasture under Cover Crop.-As a phase of a rotation with aralde 
crops, it is a frequent practice to sow the pasture seed with the final crop of the rotation. It is 
recognized that this practice gives an inferior establishment of the pasture species to that secured 



by sowing without cover crop. However, the use of cover crop will continue as a means of 
securing a cash return during the establishment year of the pasture. Accordingly, a 
comprehensive trial has been sown at the Dickson Station comparing various rates of cover 
crop and various means of sowing both the crop and the pasture species. 

(5) Rhizobium Studies.-A pot experiment has been conducted to compare a strain of 
Rhizobi~~m occurring on naturalized Lespedexa from Queensland with the common strain of this 
inoculation group used for cowpea inoculation. Preliminary results indicate a significantly 
greater dry weight of nodular tissue and nitrogen content in the tops of plants treated with the 
Queensland stram. 

(6) Festuca Mairei.-A trial is in progress to compare the productivity and grazing value 
of a pasture of Phalaris tuberosa-subterranean clover and Festuca Mairei-subterranean clover, 
respectively. P. Mairei is a promising perennial grass from North Africa. 

(b) Western Australia.-(1) Species and Mixture Trials.-Further data have been obtained 
regarding the behaviour of the two perennial grasses P h a h ~ i s  tuberosa and veldt grass Ehrharta 
calycina, in comparison with the annual Wimmera rye-grass in the 15 to 25-in. rainfall belt. 
Three years' data are now available from a trial a t  TV'alebing (174 inches rainfall). The yield 
for all species has fluctuated considerably throughout the three years, and in general the 
perennial grass species have failed to persist. In 1944, these plots consisted mainly of 
subterranean clover and weeds. 

This experiment has also provided data on the effect of application of superphosphate to 
the grey-brown podsolic soils of the area. No important change i11 botanical composition has 
resulted, but total yield of herbage has been significantly increased. From this, and previous 
experiments, i t  can be stated that there is little doubt of the capacity of subterranean clover 
to respond to phosphate on this soil type and that an annual application of 1 cwt. per acre should 
suffice for maximum production. 

An additional experiment was commenced a t  Gingin in 1944, on a different soil type, a 
deep red-brown podsolized sand. In this instance, Ehrharta established most successfully, 
followed by Phalaris, with Winlmera rye-grass last, the meail number of plants per unit area 
being 11.3, 6.5 and 3.9, respectively. Two rates of seeding were used, and in all species 
establishment was proportional to rate of seed sown. Late opening rains and consequent lack 
of germination of weeds during the pre-sowing fallow resulted in a high establishment figure 
for weed species. There was no significant difference between the density of seedlings af 
either subterranean clover or weeds in the various sown grasses. Subsequently, a harvest and 
botanical analysis indicated that the sown species had failed to contribute substantially to the 
total yield, the main contributions being made by the volunteer Bromtcs gussonii and 
miscellaneous species. It was evident that low soil fertility was responsible for a relatively low 
establishment rate and the subsequent failure of the sown species. The fertility status of this 
soil is receiving detailed attention in 1945. 

The present uncertainty of securing a perennial grass which can be widely and reliably 
used in the 15 to 25-in. rainfall belt has led to the initiation of further studies on the annual 
Wimmera rye-grass. Although the species can be established successfully, its contribution to 
the pasture mixture declines rapidly and little contribution is made after a few years. It appears 
that three factors may be involved-lack of fertility, especially in the lighter soils ; the 
development of surface conditions unfavorable to germination ; and the incidence of hard 
grazing during flowering and seed setting in preventing the production of adequate seed. Trials 
asre being laid down a t  York (17 inches), Wagin (17 inches), Broornhill (17 inches), and New 
Norcia (224 inches) to investigate the effect of surface cultivation, and of nitrogen fertilizers in 
the productivity, persistence and re-establishment of IVimmera rye-grass under field conditions. 

As subterranean clover does not grow satisfactorily on all soil types, a trial was 
commenced in 1944 with 25 varieties of annual medics to determine whether any of these might 
take the place of subterranean clover in some localities. 

(2) Control of Capeweed.--Second-year data have been obtained from an Ehrharta- 
subterranean clover pasture sown on three different dates in 1943. To a large degree, differences 
in the initial establishment of the grass, due to time of sowing, have been maintained, and the 
late sown plots still show a much higher plant density. Although total yield of dry matter did 
not differ significantly between treatments, there was a highly important difference in botanical 
composition. The percentages of Ehrlzarta and capeweed were 86 and 6 respectively on the 
late-sown plots, while the average figures for the two earlier so~vings were 38 and 32 per cent. 
respectively. It is clear that later sowing has resulted in a substantial reduction of capeweed 
in the second year. The logical dewlopment from these results, namely, spring sowing, is 
being studied. 



1 (3) Soil Fertility Studies.-Responses by subterranean clover to fertilizers containing 
potash have been observed on the Karrakatta sands near Perth, but in the earlier experiment, 
inconsistent results were obtained. Two experimerlts have now provided information on the 

I effect of pre-sowing, cultivation, rainfall and accompanying species. None of these factors 
appears to be responsible for the inconsistencies. The results of a pot experiment which 

I indicated that subterranean clover responded to potash only if adequate phosphate %s also 
applied, have been confirmed by a field experiment on newly cleared land. Tho addition of 
both potash and pliosphate has given a sixteen-fold increase in yield. However, there is 
evidence that other elements may also be importa,rlt, and these experiments have now been 
extended to cover various trace elements and several soil types. A point of interest is that 
sheep grazing on an Ehrharta-subterranean clover pasture a t  Crawley have appeared to suffer 
from cobalt deficiency, and an experiment has been planned in conjunction with the MT.-i:crn 
Australian Department of Agriculture to determine the effect of applied cobalt on the yield and 
cobalt content of subterranean clover. 

The effect of legumes on soil fertility has also been studied. Xoil samples taken from 
five paddocks of similar soil type, but on which lupins had been grown for varying periods of 
time, have shown that the total nitrogen content of the soil is related to the duration of lupin 
growth. The yield of wheat plants grown on these soil samples in pots has shown a similar 
relationship. It would appear from these results that lupins make s, worth-while contribution 
to soil fertility. 

A trial in conjunction with the State Department of Agriculture, to examine the effects 
of peas, lupins and subterranean clover on soil fertility and their value for wool production is 
now projected. These legumes, together with Wimrnera rye-grass or oats, will form the pasture 
phase of a [our-year rotation, in which svheat will be used as the index of soil fertility changes. 
The trial will be conducted a t  the JVoiigan Hills Experiment Farm. 

(4) Grazing Management Trial.-An experiment designed to compare the effects of 
continuous and rotational grazing on the yield and composition of an Ehrharta-subterranean 
clover pasture was commenced a t  Crawley in 1944. In the first year of grazing, there was little 
difference between the two treatments. 

( 5 )  Gruzing Trials Related to Breedi'izg Problems in Sheep.-TTork is planned in conjunction 
with the State Department of Agriculture on the relationship of the composition of the pasture 
to the incidence of reproductive diseases (infertility, dystokia, and prolapse of the uterus) 
experienced in Nerino sheep in certain parts of the soutll-west of Western Australia. The 
disease appears to be correlated with a dominance of D~valganup subterranean clover. An 
attempt is to be made to introduce Wimnlera rye-grass and oats into a subterranean clover 
dominant pasture and to compare the incidence of the disease in Merino ewes in the better 
balanced pasture with that on untreated pasture. Experiments are being laid down on an area 
of 150-200 acres a t  each of three centres, and will continue for four years, grazing commencing 
in June, 1945. 

B. Investigations in the Summer Rainfall Zone.-(a) Gilrtcth Plains, Cunnamulka, 
Queens1and.-(1) Grazing Management Experiment.-The grazing management trial a t  Gilruth 
Plains, in which a Mitchell grass pasture is grazed with slieep at  different rates (one sheep to 
2; acres, 5 acres and 7+ acres, respectively) and frequencies, has now been in progress for a 
period of four years. The results so far indicate that continzous grazing a t  the mecliurvl rate 
(one sheep to 5 acres) has been the best grazing treatment of those tested. At this rate, there 
has been no evidence of pasture deterioration, and sheep liveweights and wool production have 
been maintained almost as well as under light grazing (one sheep to 7; acres). 

Comparing continuous and rotational grazing, no differences in sheep liveweights or wool 
production have been recorded, but the amount of forage available has tended to be more under 
continuous grazing and the difference between the treat'ments has been greater a t  the heavier 
rate of stocking: On the other hand, the proportion of Mitchell grass has increased under the 
system of rotational grazing involving winter grazing and summer spelling, as compared with 
the systems of continuous grazing, or summer grazing and winter spelling. Althougll the gross 
monetary return per unit of land was greater under heavy stocking for the first three years of the 
experiment, the cost of feeding a supplementary ration to the sheep under heavy stocking during 
tlie fourth year niore than outweighed tlie agg!egate monetary advantage. In addition, the 
pasture under heavy stocking has suffered, and ~ t s  carrying capacity will probably be impaired 
for a number of years, the proportion of Mitchell grass being markedly reduced. The liveweights 
of shecp have been considerably lower under heavy stocl;ing, particularly when pasture 
conditions were worst, but under light stocliiiig have been only slightly greater than under 
medium stocking. 



(2 )  Other fnvestigatiolzs at Gilrirth Plains.--Following falls of rain in February, 1945, 
further soil moisture studies were made on the measuremeilt of depth of water penetration, 
field capacitj- of the top 6 inclies of soil, and the rate of loss of water from the surface of the 
wet soil. 

Experiments on the establishment of Mitchell grass from seed have shown that burying 
seed 4 to 1 inch deep gave better germination than broatlcasting, and the seedlings made quicker 
initial growth. 

Initial chartings of the vegetation of permanerlt quadrats and transects have been made 
on a paddock set aside for the study of the regeneration of natural.species, follo~~ing their 
reduction by heavy grazings. 

The study of the role of birds in the ecology of the 3fitchc.11 grass pasture has been 
continued. 

An aerial survey of Gilruth Plains has been made by the Royal Australian Air Force and 
is being used as a basis for a detailed vegetation survey of the Station, 

(b) Lawes, Queens1and.-(I) Paspalurn Investigations.-Introduced species of Paspalurn, 
and particrllarly of Pa.spalmn scrobiculatum, have continued to give promising results as 
perennial grasses for south-eastern Qneensland. Their value lies mainly in thelr suitability 
to the climatic region, their capacity to retain a leafy and succulent habit, and thei: feed value 
in winter. 

The method of establishing Paspalurn scrobiczllntwrt in rows has been further studied, 
and several experiments designed to investigate theoretical and practical aspects of this 
procedure are now in progress. At Lawes, the cornparisor1 of swards and rows of the grass, 
under grazing, has been combined ~~ritl.1 a conlpt~rison of yieltlls from grass alone, with grass- 
lucerne mixtures, and grass top-dressed with nitrogenous fertilizers. 

Preliminary data from a Paspolurn species and variety trial suggest that one variety of 
Paspalum scrobicz~latum is outstanding for sheep nutrition. 

The sheep-carrying capacity of a mixture of Paspalurn scrobiculatwn and lucerne in rows 
4 feet apart is being studied a t  Lawes on six half-acrc plots. Shcep have been maintained in 
excelle~lt condition, the stocking rate varying from four to two sheep per acre, according to 
seasonal conditions. A similar experiment on a sliglltly larger scale is being conducted 011 the 
Darling Downs a t  Anchorfield where the plots have maintained four sheep per acre in good 
condition over a period a f  twelve months. 

A more complete experiment a t  Anchorfield' has been designed to test various 
combinations of lucerne and Paspalum scrobiculatum in rows, and to compare these with rows 
of grass alone, lucerne alone, and luc~nle in s~vards. Co-incident with this ~xperimcnt, a series 
of plots of natnral pasture will be subjected to both rotational and continuous grazing to observe 
differences, if any, between tlle inethods of grazing and also to provide a standard of comparison 
with the sown pastures. These plots will also be available for worn1 control studies, in 
co-operation with the Division of Animal Health and Production, and for measurements of 
wool growth. 

Difficulties have been experienced in establishing Paspalum scrobklatum on some 
soil types on the Darling Downs, and it appears that this may be related to trace element 
deficiencies. Already, ephemeral zinc deficiency has been recorded, and this aspect is being 
followed up in pot trials. 

(2) Rhodes Grass lizvestigations.-Preliminary experiments wit11 Rhodes grass a t  Lawes 
have demonstrated certain outstanding qualities in the introduced Kenya Rliodes grass, C.P.I. 
6585. A beef-cattle grazing experiment has been established to compare this strain with 
ordinnry conimercial Rhodcs grass, and also to determine the value of Australian lucerne as a 
pasture legume when planted in conjunction with Rhodes grass swards. 

(3) Cattle Pasture Investigatio?zs.-An officer hsn been transferred to Queensland to deal 
specificially with the problems of cattle pastures. Already a survey of parts of south-eastern 
Queeiisland lias been completed. Major problems which n~ill receive immediate attention include 
the prevention of re-establishment of Ezicalyptz~s spp. on ring-burlted country, and a study of 
the effects of burning on pasture maintenance niid production. 

(ii) Investigations into Problems of Irrigated Pastures.-A regional laboratory has been 
recently set up by the Council for Scientific and Industrial Research a t  Deniliquin, New South 
Wales, for investigation into the wide range of agricultural problems connected with the use 
of irrigation ~vater on partially irrigated land. It seems likely that thi,s laboratory and its 
accompanying field station will play an important part in developing inethods wherehy to 
stabilize the sheep industry of a whole province-the Riverina. Matters that will come under 



study as soon as the basic equipment of the laboratories is completed, and the necessary trained 
scientists are available, may be briefly outlined under the four headings of soils, plants, animals 
and irrigation- 

(a )  Soils Investigations.-Detailed soil surveys to expand and supplement existing 
reconnaissance soil surveys on the Xurray, hlurrurnbidgee and Darling rivers, 
Problems associated with soil structure, especially m relation to water 
penetration ; drainage ; and water usage on the major soil types. 

(b) Plant Investigations.-Methods of land preparation for irrigated pastures ; species 
and lrlixtures of species for improved pastures ; forage crops ; fertilizer 
requirements, including trace element studies ; pasture management and the 
grazing of both irrigated and non-irrigated pastures severally and in 
conjunction ; the relation of water use to pasture and fodder production, 

(c) Animal Investigations.-The provision of an adequate and balanced food supply 
for the animal--especially sheep ; the production and storage of drought 
fodders ; the efficient use by the anim:il of pasture and fodder produced 
under irrigation. 

(d) Irrigation.-The determination of the best irrigation methods for the major 
soil types ; the maintenance of soil structure and fertility, and the efficient 
use of water by the different kinds of pasture and crop, 

Climatically and physiographically, Deniliquin is the strategic centre of a large and 
important region of Australia. It also is within easy access to very ilnportant sheep and wool 
areas, and several of the most famous and successful Jlerino sheep st~tds of Australia are located 
in this region. To the north-west lie the semi-arid dryland pasture areas of New South Wales, 
to tlie south-west lies the important wool-growing area of tlle western district of Victoria. 
I t  is at  the junction of the red and grey soil zones, and is a t  the ccntre of great irrigation areas, 

These general considerations were very greatly strengthened by the free gift to the 
Council for Scientific and Industrial Research of some 1,550 acres 01 freehold land by Messrs. 
F. S. Palkiner & Soi~s Pty. Ltd. This land mas part of Wanganella Estate with a frontage of 
half a mile to the Deniliquin-Conargo-road, some 12 miles from Deniliquin. This area of land 
will be used as an experiment station for field experiments on irrigated and dryland pastures 
and crops. Soil survey of the area shows that there is more than 900 acres of grey soils 
characteristic of the treeless plains of the Riverina, while certain characteristic soils of lighter 
texture, such as the JYakool sandy loam and Cobram fine sandy loam, are also represented in 
the area. The Blighty C11annel of the New South Wales Water Conservation and Irrigation 
Commission is capable of being extended to command with water any portion of the land. The 
development of the area from n station paddocli: into a well equipped irrigation experiment farm 
will involve several years' work. The investigations could not be efficiently undertaken without 
the provision of adequate scientific laboratories. The Collncil is obtaining the permanent lease 
froin the New South Wales Government of an excellent site of just over 7 acres of land with a 
frontage some 250 yards to Charlotte-street, Deniliquin. This land was under lease to the 
Deniliquin Hospitnl Board, and the Council is particularly indebted to that Board for its most 
considerate and helpful action in volunt,srily relinquishing the lease several years ahead of its 
expiry date. Sufficient space is available for considerable sn1~~1l-scale experimentation with 
irrigation, the water supply for which will be pumped from the adjacent Edward River. 

The immediate plans call for a laboratory of some 5,000 square feet floor space, together 
with an ancillary building, greenhouses, potting shed, and garage. The laboratory will provide 
facilities for thc study or pastures and fodder crops ; soils-particularly soil pliysics ; soil survey ; 
irrigation studies ; and animal husbandry. TtTithin three years the scientific sta,ff is expected to 
include an officer-in-charge, three agrostologists to work on pastures and crops, one chemist, 
one soil physicist, one irrigation officer, and one man trained in sheep husbandry, while it is 
expected that from time to time members of the soil survey team of the Soils Division will make 
the station their head-quarters. 

In addition to the scientific staff, there will be an experiment station manager with the 
necessary team of skilled labourers on the experinlent station, and the necessary technical and 
clerical assistance a t  the laboratory a t  Deniliquin. 

The policy will be to call upon the older established Divisions of Soils, Plant Industry, 
Animal Health and Production, and Biochemistry and General Nutrition, and from the existing 
Irrigation Research Stations a t  Merbein and Qriffith, to u-ndertake special studies and, when 
necessary, to locate officers a t  the Deniliquin laboratory for tlicse studies. In this way tlie 
fullest resources of the primary industry divisions can be brought to bear on the problems under 
investigation. 



The active co-operation and help of the New South Wales Water Conservation and 
Irrigation Commission has hcen of the greatest value in the initial stages, and this co-operation 
will continue. The organization of the regional laboratory will not be complete without close 
contact with the farmer and grazier. This contact and mutual interchange of information 
will, it is hoped, be achieved through the active participation of the New South Wales 
Department of Agriculture in the work of the laboratory, an[l provision has been made so that 
officers of tlle Depart~nellt nisy be stationed att the laboratory. The initial developmental stages 
completed, it will also be practicable to obtain the collaboration of the farmers and graziers 
t,hrough an advisory committee of practical men of the region which the laboratory will serve. 

(iii) Pasture Plant Improvement.-(a) Canberra, Australian Capital Territory.--Work on 
the value of a nurnber of strains of subterranean clover, and of species of Danthonia, is proceeding. 

(b) Lawes, Queens1and.-The programme of lucerne breeding has been continued and a 
number of rust-resistant progenies have been planted for further studies. Aclditional selections 
have been made of rnaterial surviving under heavy grazing and flooding. A selected strain of 
Phalaris tuberosa has been planted for increase and for further testing of survival under grazing. 

3. Weeds Tnuestigations.-(i) Galvanized Burr.-The experiment in the St. George district 
in Queensland, designed to study the effects of controlled grazing on burr infestation, has been 
continued. Under the adverse seasonal conditions sincc tlie 1942-43 summer, the burr has 
decreased under all grazing treatments. This gives further confirmation to the viewpoint that 
seasonal conditions and not stocking exert the major influence in controlling the burr. 

(ji) Mintweed.-A survey has been completed of the mintmeed areas of Qneensland and 
, New South Wales, and the data secured are now being collated. Preliminary pot experiments 
I concerlietl with the physiology of this weed have been commenced, and a field trial is projected 

on the Darling Downs to study the effect and control of mintweed in summer crops. 
I (iii) Other Weeds.-During the war period, as a result of loss of staff on war service, it was 

impossible to continue the full weeds programme. However, with the return of staff, a 
programme of investigations covering major weeds of pastures and cultivated lands ~vill be 

I resumed. 
1 4, Plant Introduction.-(i) Introduction and Exchange of Plunts and Seeds.-The 

introduction of seeds and plants from abroad for trial in Australia continued as actively as 

I possilole under war conditions, some 289 introductions having been niade during the year, 
bringing the total to  date to 8,514. As in the previous year, introductions brought in for trial 
by other sections of the Division, or by other Australian institutions, contributed largely to 

I this total, prominent among these introductions being varieties of potato, lima bean, and other 
vegetables, and of flax, opium poppy and safflower. Among other plants of interest brought 
in during the year, mention may be made of " krym-saghyz " (Taraxacum ~ze,qulorrhyxon), 
a Russian rubber plant r~lstcil  to tbe previously-trstc " kok-saghyz " ; Buar (C?jnmopsis 
psoralioides), ~vliich yields a mucilage of use in paper manufacture ; varieties of sesame 
(Sesumunz spp.), tlie oil of which is used in sprays and for other purposes ; and yam beans 
(Pachyrrhizus spp.), the seeds of which have shown great promise in preliminary trials as an 
insecticide. 

In exchange for these introductions, some 448 samples of seeds of Australian wild and 
cultivated plants were sent to institutions abroad. The issue of quarterly lists of introductions 
has proved to be a welcome inn~va~tion, and samples of seeds of introduced plants sent for trial 
to State Departments of Agriculture and other Australian institutions numbered 177. 

(ii) Rorage and Pasture Plant Trials.-Investigations under this heading have been 
conductecl, principally a t  " Pitzroyvale ", near Rockhampton, most of the work of this nature 
in southern Queensland having been passed over to the Agrostology Section. As in previous 
years, the work in central Queensland has had two main objectives-to obtain legumes which 
will improve the nutritive value of the natural past'ures, and to study the possibilities of growing 
suitable protein-rich crops for use as supplementary feed. 

Further work has served to eniphasize the low value of the natural spear-grass pasture 
of central Queensland, the protein content ranging from under 2 per cent. with a silig.le annual 
cut to 5-6 per cent. with seven cuts per annum, both these values being below the maintenance 
requirements of stock. Trials of different systems of management have failed to yield any 
worth-while improvements, and the productivity of the natural pastures falls rapidly with 
frequcnt defoliation. 

Incorporation of the introduced legume Styla (Stylosanthes gracility) in the pasture results 
in doubling the yield, and the protein content of the legume is a t  least double that of the grass. 
It will be necessary to introduce and test further types of this species before its value can be 
fully ascertained, for the strain a t  present under test is readily damaged by frost. Other legumes 

while still at  the stage of preliminary trial, show promise as pasture plants for central 
Queenslantl, include Arachis die-qoi and Stylosanthes viscosa, both also from Brazil. 



Of the species under trial as protein-rich supplementary forage crops, the most promising 
is the pigeon pea (Cajanus cujan), several varieties of which are being studied. In addition to 
producing high yields of protein-rich grain, a standing crop, some ten months old and 8 feet high, 
was very readily grazed by huliocks, the plants being completely stripped of leaves and pods. 

At Lawes, in southern Queensland, recently introduced grasses which continue to show 
promise include two strains of Urochloa and two introductions of Xetaria spacelata, while a t  
Canberra drouglit-resistant legumes, especially species of Astra,yalus and Trifolium, are receiving 
further attentibn . 

The work a t  Muresk (Western Australia) has been hampered by a very adverse season, 
which has served to underline the general unsuitability of perennial pasture plants for the region. 
Those which survive the dry summer make little growth and do not produce much seed. Of the 
annual species, strains of Bromus marginatus and Lolium remotum continue to show most 
promise, while none of the annual legumes tried compares favorably with subterranean clover. 

(iii) Vegetable Oil Plants.-Vegetable oil plants under trial include varieties of soybean, 
liiiseed, rapeseed, sesame, and safflower. Work with soybeans has consisted of preliminary 
trials of many recently introduced varieties a t  several centres in order to assess their value under 
different climatic conditions. The most promising results have been obtained a t  Lawes, where 
several varieties have been selected for more extensive trials. 

A varietal trial of linseed a t  Canberra suffered from severe drought, which made the results 
of observational value only. The varieties which gave the highest yields were, respectively, 
Lin de Tunisie, large-seeded Argentine, and Hindi, but these should be taken as an indication 
of their drought-resistance, rather than of their capacity to yield well under more favorable 
circumstances. In varietal trials a t  Muresk, several North American varieties have given the 
best yields, Indian varieties being notably low-yielding. Further work on this crop is in 
progress in southern Quecnsland, which is climatically very similar to the linseed-growing areas 
of Argentina. 

In a further trial of rapeseed introductions a t  Pitzroyvale, the variety (C.P.I. 8538), which 
gave the highcst yield last year, mas again promising, with a seed yield of 3.8 cwt. per acre. 
One of the other introductions (Eruca sativa), which had given a low yield in the previous trial 
was prominent this year with a yield of 4.9 cwt. per acre. Further work is continuing a t  Redland 
Bay, near Brisbane, where arrangements have been made to conduct introduction trials on part 
of the Queensland Acclimatization Society's property. 

" - - "  
Studies of sesame and safflower varieties are still in the preliminary stages, but both 

crops have made good growth in trials a t  Fitzroyvale. 
(iv) Guaytcle Rubber.-Work on this plant has continued on a reduced scale, with the 

object of assessing its potentialities as a post-war crop, rather than as an emergency war crop. 
The plantations in Canberra have been maintained but growth was limited by the very dry 
season. Largely as a result of the dry conditions, growth was notably better on the heavier 
than on the lighter soils, but the plants have shown no response to fertilizers. The work a t  
present in progress is designed to investigate the possibility of using different cultivation and 

a ion harvesting methods, and to ascertain the areas of Australia most suitable for the cultiv t' 
; of the plant. Trials indicated that guayule is not grazed by sheep, and experiments are being 
1 carricd out to study the possibility of growing the plants in combination with a winter-growing 

pasture, thus eliminating the need for cultivation and obtaining some return from the land 
during the growth period. Trial plantings a t  a number of localities in northern New South Wales 
met with very severe weather conditions and were unsuccessful, but will be repeated this year. 
The trial plantings a t  Muresk (Western Australia) have made poor growth, but those on the 
lighter soils at  Lawes are promising, and the species will be further investigated a t  the latter 
centre. 

(v) Miscellaneous Crops.-Work a t  Muresk has included varietal trials of barley and oats. 
While none of the latter was superior to local varieties, some of the barleys were promising, and 
one variety in particular, Beecher (C.P.I. 8983), was outstanding. 

Some of the introductions of the yam bean (Pachyrrhizus spp.), the ground-up seeds of 
which form a valuable insecticide, are malting good growth a t  Pitzroyvale, while guar 
(Cyamopsis psoralioides), useful as a green-manure crop and as a source of mucilage for paper 
manufacture, is under trial a t  Lawes. 

(vi) Herbarium-As in previous years, the work of the Herbarium has consisted 
principally in the identification of pasture and other plants collected in the course of vegetation 
surveys and agrostolowical investigations. Included in these have bcen further large collections 
from " Gilruth plain:", and from New England, where pasture studies are in progress, and 
pasture plant collections from Trangie (New South Wales) and from the Northern Territory. 
Exchanges with other institutions have been continued, and some 11,155 specimens are now 
mounted and included in the general Herbarium. 



5. Wheat Investigations.-Take-dl of Wheat.-Since 1939, when the first significai~t results 
of different soil treatments on take-all of wheat were observed, we have added each year to our 
Icnowledge of the subject as the results of each succecding experinlent l~ave become available. 
The organism that causes take-all may be assumed to be gei~crally distributed in soils in which 
wheat nlay be grown, but the plants are able to resist the development of the disease provided 
they are well supplied with available plant food. Repeated cropping to wheat reduces or 
unbalances the amount of available plant food, the plants lose their resistance to the organism 
that has irlvaded their roots, and premature death takes place. Supplies of available plant 
food are built up by fallowing. 

Two experiments are in progress a t  the present time ; one is to be continued for two more 
years, the otlier will be concluded in 1946. In both experiments, the effects of different means 
of conservation of plant food are being studied. Chemical examination of some of the plants 
produced this season demolistrates marked effects of different soil treatments on the availability 
of two of the e1emt:nts as measured hy the amounts in the ash. There is a suggestion of a 
relation between yield and the percentage of one of these elements in the plant ash, but more 
experimental work will be necessary to establish or disprove it. 

6. -3ruit Inl;estlgntions.-(i) At Stnnthvrpe, Queens1nnd.-The general scope and purpose 
of the stock and scion investigations a t  Stanthorpe have previously been described (vide 
Eighteenth Annual Report, page 10). During the past year, routine cultural operations, growth 
measurements, and records of yield and behaviour of the different apple and pear stock-scion 
combinations under trial have been continued. The seasoil was very dry, especially during 
early and late summer, and hot drying winds were experienced a t  blossoming tirne, as well as a 
damaging frost. These conditions seriously reduced fruit production, and trees in some trial 
plots bore no crop a t  all. 

Preparations have been made to multiply the apple rootstocks, Merton Nos. 793 anf 789, 
in commercial quantities. These l,wo rootstocks, which are immune to woolly aphis, and easily 
propagated, have given, when budded with Jonathan and Granny Smith scions, better 
performances in trials over a period of eight years than any of the other stocks tested. Several 
new apple rootstocli types, also immune to woolly aphis, have been introduced from the East 
i\lIalling Research Station, and these, together with other selected stocks, are being multiplied 
for testing under Stsnthorpe conditions. 

(ii) Citrus Investigations at Grz$ith.-Attention is drawn to an error i11 the Seventeenth 
Aimual Report (1943) of this Council. Credit for the determination of the relative susceptibility 
of different citrus rootstocks to Phytophthora citrophthora was attributed in error to officers of 
the Council. Sample of the rootstock types being propagated by the Council were sent to the 
New South Walcs Department of Agriculture, and were included with strains from many different 
sources in routine susceptibility tests. Thus, the incrimination of the pathogen and the grading 
of susceptibility of the different rootstoclis referred to in the Report were the work of the New 
South Wales Department of Agriculture. 

(iii) I n  Tasmania.-The investigations dealing with the physiological diseases of apples 
and pears in the orchard, and tlle disorders of these fruits following storage, have been maintained 
oilly on a very reduced scale. The officer responsible for these studies has been engaged on war 
emergency work in conrlexion with the examination of processed foodstuffs for the Services, 
and in the development of new processed products. This work is being carried out on behalf 
of the Department of Commerce and Agriculture. 

The apple and pear problems have received attention to the extent of-(i) making the 
requisite chemical and other tests to prepare forecasts of the probable keeping quality of the 
season's fruit crop, (ii) carrying out storage experiulents on fruit from two of the experiment 
plots used in the study of the relation between storage disorders and seasonal climate, and 
(iii) observing the experiment plots established in connexlon with the work on cork in pears and 
dimple in Granny Smith and Cleopatra apples. 

In addition to the routine examination of daily production samples of processed foods 
for quality, sterility, vitamin C content and packaging, investigations have been made in the 
developinent of new products, and technical assistance has been provided for manufacturers 
undertaliing new processing methods. The most important of these new developments have 
concerned-(i) the production of a vitamin CY enriched apple and black currant juice from black 
currant press residues ; (ii) the cooling of apple sauce ; (iii) the prevention of darkening and 
pink colour in apple sauce ; (iv) the prevention of can corrosion ; and (v) the reduction of 
vitamin C losses in processing. 

At the request of the Tasmanian Department of Agriculture, a survey'of the vitamin C 
content of pea and tomato varieties, both in the fresh st,ate and after canning, was made. 



'I. Drug Plant Investigations.-These investigations have been continued in collaboration 
1 with the Department of Physiology, University of Melbourne, and the Department of Pharmacy, 
. University of Sydney. In addition, co-ordination has been effected between the Council's work 

and current researches being made i11 this field by the Departments of Physiology and Chemistry 
of the University of Queensland. 

(i) Hyoscine and Atyopine.-An examination has been made of the leaf of Duboisia 
myoporoides and Dtcboisia Leichhaydtii (native corkwood treses) from a large number of individual 
trees from natural stands in different localities. Trees yielding practically pure hyoscine and 
others yielding aln~ost pure hyoscyamiiie were found in both species, as well as trees in which 
both alkaloids occurred in varying amounts. It has been concluded that the alkaloid content 
of aggregate samples from a ]lumber of trees i i ~  one locality depends upon the relative frequency 
of occurrence of these different types. In D. Leichhardtii and in D. myoporoides in the southern 
areas, llyoscyamine is tlie ~rlajor alkaloid in the majority of trees, while in D. .nzyoporoides in 
northern areas, hyoscine predominates. It has also been fo~md that the nature and amount 
of alkaloid in the leaf of a single tree may vary markedly during the season. The causes of these 
seasonal fluctuations have not yet been definitely determined, and ~vork which aims further to 
elucidate tlie problem is in progress. It has been found that the alkaloids, or a precursor, is 
synthesized in the roots. Studies of the alkaloids present in leaf, stem, and root a t  successive 
stages of seedling developnlerlt are being made with a view to obtaining further information 
on the general problem of the chemical development of the alkaloids in tlle species. 

A method of propagating both species successf~~lly from cuttings has been developed and 
is being used to multiply selected tree types. It is interesting to note that when leafy and 
sparsely-leafed trees of D. Leichhardtii were so propagated, this difference in morphological habit 
was maintained in the resultant plants. 

Additional plots of both species have been established a t  Nambour and Canberra for the 
growing of selected types and ascertaining the most effective and economic methods of 
cultivation, including time, method and frequency of harvest. Tentative conclusions only on 
several points are possible a t  this stage. Plantings of D. myoporoides a t  the rate of 134 trees 
per acre yielded 500 lb. of dried leaf when the trees were cut a t  the base twelve months after 
transplanting. Duboisia Leichhardtii grown a t  the rate of approximately 270 trees per acre 
yielded over 2,000 lb. dried leaf when cut fifteen months after transplanting. It would appear 
that the optimum rate of planting will be found to be greater than 134 trees per acre. Results 
also indicate that a system of pruning the trees a t  an early stage to assist the development of a 
good tree shape, and making the first leaf harvest within twelve months of transplanting 
(or when the trees are about 6 feet high), are desirable practices. 

(ii) The Opium Allca1oids.-Further studies have been made on the changes which occur 
in the morplzine content and dry weights of tlie opiuni poppy. (Papaver sonzniferum) d~uing 
maturation and on the distribution of morphine in the capsule and stalk. Further investigation 
of the effect of rain on the morphine content of maturing crops has led to the conclusion that the 
loss of morphine contcnt oc~a~sioned by normal rains is not so great as was previously believed. 
The relative value of a nunzber of varieties of opium poppy was further tested, and again 
considerable differences in the morphine and codeine contents, yield of dry matter, and in the 
time of maturation, were evident between varieties. Seed of the most promising varieties is 
being multiplied. 

Preliminary breeding work, which aims to combine the most desirable characteristics 
of certain promising varieties, has been commenced, and results to date indicate a good 
probability of successful achievement. Other experiments in progress concern time of planting, 
and disease control. Commercial scale plantings have again been made under the supervision 
of the Council. 

(iii) Native Plants as sources of Medicinal Drugs and Insecticidal Substances.--The search 
for sources of supply of pharmacological and insecticidal substances in native plants was 
commenced this year in a systematic manner. Most available information on the alleged 
reputed, as well as established, medicinal and poisonous properties of indigenous plants and 
usage by aborigines, has been collated. On these bases, and on the basis of botanical affinity 
to plants known to contain pharmac~logica~l substances, lists of plants which appear most likely 
to yield substances of value and interest have been compiled. Survey of the occurrence of 
these plants and collectiol~ of samples, have been commenced in Queensland, and it is proposed 
to devote particular attention during the next year at least, to the flora of north Queensland. 
Of some 200 species which have been subjected to preliminary field " spot tests ", 38 appear 
definitely to contain alkaloids, 70 gave negative tests, and in the remainder, alkaloids were 
probably present in small  amount)^. &lore detailed laboratory examination of the species which 
gave the most positive tests in the field examinations is proceeding, and particular attention 
is a t  present being paid to the native species of Strychnos. 



(iv) Pyrethrum.-The research programme concerned with Pyrethrum cinerariifolium and 
previously reported (vide Eighteenth Annual Report) has been curtailed because of changes in 
strategic: requirements and in the potential deniand for pyrethrum arising from recent advances 
in the production of synthetic insecticidal materials. The yields of the various strains under 
trial have been recorded a t  Canberra, and harvests made of the small plots established in each 
of a ilumber of different locations, but pyrethrin assay results for last season's harvests are not 
yet completed. Seed of the five strains judged to be the most desirable on the basis of 
vegetative ch:~racters has been preserved. Other phases of the programme have been suspended. 

(v) Other Drugs.-Plots of Epl~edra spp. which yield ephedrine and of Artemesia 
rnaritima which produces santonin, as well as small plots of Atropa belladonna, Hyoscyamus niger, 
Urgirzea maritima, kc., have been maintained as sources of fresh seed supplies and propagating 
inaterial. An examination of the ephedrine content of the Ephedra spp. througllor~t the season 
appeared t o  c o ~ f i r n ~  the opinion that the highest alkaloid content occurs during autumn. 
Investigational work with these plants has now been concluded. 

8. Tobacco Investigutions.-At Canberra, observations were made on the incidence of the 
virus disease, yellow dwarf of tobacco, in plots containing over 3,000 plants. Tobacco has- not 
been gro.cITn as a field crop in this area for about eight years ; nevertheless 30 per cent. of the 
plants mere infected. The occurrence and distribution were similar to that observed in earlier 
years in crops of tobacco in Victoria and other States. Many plants failed to grow to the normal 
size but did not show typical syrnptoms of the disease, and a study of the different types of 
dwarfing was commenced. The disease is of major iiliportance in Victoria. Methods of control 
l'or the insect vector Tlzamnotettix argentata, as well as the leaf miner Gnorirnoscherna operculella, 
are being investigated. 

A conference of Comrnonwealth and States tobacco technical officers was held a t  Canberra 
during June to discuss production problems and the future development of the industry. 

9. Vegetable Investigations.-(i) Potatoes.-Genetical work aimed a t  combining a high 
degree of field resistance to viruses A, X, Y, and leaf roll into a number of hybrids is being 
continued. The successful synthesis of hybrids hypersensitive to virus Y from crosses involving 
the varieties Snowflake, Brown's Iiiver and Icatahdin has been accomplished. Preliminary 
gei~etical work has indicated that this reaction to virus Y is inherited in a recessive fashion. 

Fundarncntal growth studies on 60 potato varieties have been commenced. Basic 
quality studies on these varieties in co-operation with the Division of Food Preservation are 
in progress. 

(ii) Tomatoes.-In eo-operation with the Merbein and Griffith Research Stations, and the 
Division of Food Preservation, fundaluental agronomic and processing data have been 
accumi~lated on the more promising types originally selected from a collection of all available 
varieties. 

The genetics of disease resistance with respect to Pusarium wilt, early blight and leaf 
mould, are being studied with the aim of producing improved varieties resistant t o  these diseases. 

(iii) Peas and Beans.-Systematic studies of all important agronomic characters of 
available varieties of thcse two crops are in progress. Hybridizations have been made with 
emphasis on disease resistance and quality. Co-operation of the ilillerbein and Griffith Research 
Stations, and the Division of Food l'reservation and Transport, has made possible the 
investigation of agronomic and quality factors under irrigation conditions. 

(iv) Cabbage.-Fundamental inve~tigation of varietal variation in all. important varieties 
has resulted in the isolation of improved uniform lines of these varieties. Dehydration studies 
by the Division of Food Preservation on the same material has elucidated quality factors 
involved. 

(v) Red Beet and Carrot.-Inherent and environmental factors affecting quality in these 
two crops are still being investigated in co-operation with the Division of Food Preservation. 
In the course of this work large numbers of strains of a number of varieties have been grown 
over the last two seasons. 

(vi) Onions.-Comparative agronomic studies on about two dozen varieties over two 
seasons have been completed. Last season, the Division of Food Preservation investigated 
the dehydration quality of this material. As a result of this work, a genetical programme aimed 
a t  improving the proceseing quality of the best existent onion varieties is in progress. 

10. Potato Virus Investigations.-(i) Ejffects of Virus X on Yield.-A number of yield 
trials were arranged to test the effects of virus X on the yield of Up-to-Date potatoes. Some 
of these were perfornied in association with Departments of Agriculture in several States. Key 
trials were conducted a t  Canberra. In all experiments, certified Up-to-Date containing virus X 
was tested against the clonal families of virus X-free (PX) Up-to-Dates. In the Canberra trials 
also, the effect of time of harvesting on the reduction in yield due to infection was tested. 



The Canberra results showed that very early harvesting prevented the development of 
yield differences between infected and FX Up-to-Dates. As the date of harvesting was delayed, 
yield differences developed. In crops that were nearly or quite ripe before they were dug, the 
stocks of Up-to-Date containing virus X yieldcct between 15 and 20 per cent. less than the 
average for the PX Up-to-Uate clonal farrlilies. It was postulated tliat the formation of virus X 
in infected plavts recluces the available reserves of protein stored in the leaves, without affecting 
the size of the haulm. FVlrile tubers are developing from currently formed n~etabolites, the 
infected plants are as efficient in tuber-formation as the healthy. JVheur the plants begiu to 
draw on reserve materials stored in the leaves to s-well thc tuhcra, the infected plants are a t  a 
disadvantage bccai~se of the diversion of reserve mn.terials that has occurred for the formation 
of virus protein. The virus protein is not available for reconversion and use by the plant. 

These results were borne out by field trials under widely difkrent conditions. Where 
the crops ripened normally before harvesting, there were differences of 15 or 20 per cent. between 
the yields of FX anti X-infected Up-to-Date. Where the tops of the plants were killed 
prematurely by frost or blight, differences were less or did not occur. 

Some evidence was obtained of differences between clonal families of FX Up-to-Date 
in tvpe, yield, and adaptability to various environmental conditions. Tliese are being further 
studed. 

(ii) Varietal Resistafice to Leaf Roll.-This study was concluded, and the results assembled. 
In  field trials no differences in population of the two aphid vectors of leaf roll, Myzus persicae 
ancl il.1acrosipl~l~m gei, that indicated that they prefer to feed on any particular potato variety 
under trial were found. Thus, differences in varietal susceptibility to leaf roll were duc to 
reactions of the plant tissues to inoculation, not to the slumbcus of aphid vectors visiting the 
plants. A range of susceptibility a i ~ s  found arnooe9t the commonly grown Australian varieties. 
The variety most resistant under con~inercial condit~ons, Bismarls, was both resistant to infection 
and intolerant of infection. Those plants that were infectetl were sevcrly dwarfed, and produced 
so few tubers which could be ascd for planting as seed that tuber tuanslirission wzs a relatively 
ineffectual mode of perpetuating the disease. 

(iii) Studies olz Growth.-These were continued from previous years. Leaf area and yield 
measurements were taken on a number of varieties of potato. Tliese indicated a balance between 
main and axillary shoots and tubers, which 1arg~Iy determined the partition of metabolites, 
the rate of growth of each section of the plant, the eficiency of tuber formation, maturity, and 
total yield. 

11. Vegc<tuble fibres.-(i) P1ax.-Small replicated plots for the study of plant survival 
a t  three rates of sowing were established a t  Canberra, but the dry, cold winter preve~it~ed iiorrnal 
germination and brairding, even in plots lightly watered a t  frequent intervals. In all plots, 
there was a heavy plant mortality thought to be due, in part, to low temperatures. The early 
symptolns of this trouble appeared to be identical with a co~iditioii that is widespread in Victoria, 
particularly in dry seasons. Its distribution and occurrence indicate a deficiency in available 
plant food, a concllssion that ~yas supported by results obtained in fertilizer nod other plots a t  
Canberra. Where lime was supplied a t  the rate of I 0  tons per acre, the disease did not occur, 
and in other plots affected plants recovered following heavy waterilig tllroughout the dry winter. 

Seed increase plots were maintained, a number of new varieties, including five from 
the Union of Soviet Socialist Republics, bei~lg sown for seed multiplication chlring the year. 

(ii) Brozuning o j  P1ax.-The condition that is known as bro*ning of flax was first observed 
in Ireland (luring the first World MTsr. Locally prodtrccd samples were brought to attention 
in 1944 in Victoria. Dririrrg the following year, browning occurred in the experimental plots a t  
Canberra, and in a few fields in the Deloraine district of Tasmsnia. In 1943, it was observed 
in some fields in the Western District of Victoria. Straw from one ficld from which another 
mill was supplied was also browned. This random distribution Iccl to the suspicion that 
browning was associated ~ c i t h  local soil conditions. In an experiment that was made in 
Canberra in 1944, it occurred in all pots that were tva,terlogged. but not in any others. 
Confirmation of these conclusions has been obtained in T a s n ~ a ~ ~ i a  where browning was found 
only in fields, or portions of' fields, that were waterlogged just previous to browning. Provided 
that growth conditions before waterlogging are favorable for fibrc production in the plants, 
browning may be regardcd as an indicntioii of extra quality. The quality of fibre from browned 
fields is usually one or more grndes better than that from comparable straw from other fields 
that are free from browning. This may be accounted for, first by the good supply of soil water 
a t  the critical time for fibre production, and secondly to the suspension of growth and fibre 
development a t  the stage that is regarded as optinlal for harvesting fibre flax. 
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(iii) Accelerated Wnter Retting.-The average time occupied a t  one of the mills in Victoria 
in water-retting hatches of flax grown in the 1943 season was 123 hour?. Only six of the 129 
lots under review were rettcd in 70 to 80 hours. In small-scale expcrinients this year in Canberra, 
straw obtained from sevc.ral growers in T'ictoria was fullv retted in an average of 48 hours by 
" seeding " each tank with a portion of the liquors froxu ihc previous ret. The usual loose core 
test was employed in determining when retting was conlplete. The average grade of fibre 
obtained in tliesc small-scn,le tests was the same as that, obtained a t  the mills. Towards the end 
of April, 1945, full scale trials were niade a t  a mill, the results being a t  first very satisfactory. 
Several rets were fivished in 48 to 55 hours. Later 011, sonie factor that was not obvious 
interfered, increasing the average time markedly. Experiments are now in progre,cls in 
Canberra to determine the cause of the trouble, and to eliminate it. 

(iv) The Injluence of Iron in Water Rettin,g.-Early in 1943, during the course of work 
in Canberra, it was found that if iron was left in conta,ct with the retting liquors sonie would 
be dissolved ; tlle resultirig fibre mould bc grey anti of slightly better quality tliarl that obtained 
by ordinary water retting. The averagil irrlprorenieut ill cluality was llalf a grade, or $6 increase 
in value, per ton. Under ordinary commercial collditions a t  one of the mills m Victoria, the 
average improvement in quality over a period of more than six months was also half a grade. 
At the present time, more rxperinieilts are bcing made in Canberra with a view to obtaining 
additional data, and to cliscovcr tlle mode of action of iron. The first seven pairs of the new 
series of samples have been graded : once rnore the average improvement has been slightly 
more than half a grade. Iron is now being used in retting a t  all Australian mills where iron 
turnings are readily available. 

(v) The Relation of 8trata Quality to Quality and Quantity of ~ine.-1n England, the 
quality of retted fibre was found to be related to the diameter of the straw. Here, we have 
attempted to determine the components of straw quality that influence the grade of fibre 
produced from given samples. It is practicable by examination of straw to tell with a very fair 
degree of accuracy the grade of fibre that may be expected from it. Length, diameter, colour, 
general feel or " handle ", rust, browning, strength, and general quality of the natural fibre are 
studied in rclation to each other, and more important in relation to the conditions, as revealed 
by these factors, under s~hich thc sar~~ple was grown. It follows that differences between t21e 
grades of fillre and the percentages of line obtained from strzlrv from different sources are fixed 
with11 narrow limits before the straw is retted. Modifications of retting technique m a y s  
influence irllierent quality by about one grade. 

12. Disease Investitptions.-(i) Tomato Spotted Wilt.-Work has been continued with 
the very mild strain of this virus. By tissue selection 011 the sensitive indicator host Nicotinna 
atroy~urpurelsm, this strain was finadly isolctcd in pure form and used in a ficld plot set out in 
October, 1944, to test its possibilities for protective inoculation. Unfortunately, owing to the 
exceptionally severe drought conditions, field spotted wilt was virtually absent. Ho~vever, 
artificial inoculation of a small section of the ficld plot indicated that protcctioil was not afforded 
after the first fc~v weeks. This observation was supported by evidence obtained in the 
greenhouse where it was found that the concentration of t l ~  mild virus in the juice of tomato 
plants decreased rapidly and virtually disappeared after some weeks. The yield potential of 
the plants is scarcely affected by the presence of the mild virus. Studies of this aspect of the 
problem are bcing continued. 

(ii) Pusariurn Wilt of Tomato.-Cultures of Pusarium bulbigenum var. lycopersici have 
been iso1stc.d from wilted tomato plants from various tomato-growing districts throughout 
Australia where Fusarium wilt has causctl considerable da,mage. 

Pathogenicity on the very susceptible variety of Boliny Best, and cultural characteristics 
of these isolations, are being compared and contrasted. Investigations on the relationship 
between attack by Pusariurn and temperature and soil moisture conditions are being planned. 
Yat,hogenicity trials are being carried out on seedlings of the various varieties of the torn;~to 
to test for resistance and ininlunity to Pusarium wilt. 

(iii) Peas.-Studies of the susceptibility of a large range of varieties to Ascochyta pinodes 
have been nmde using a sample large-sc;l,ic inoculation technique. The work is in co-operation 
with the vegetable section, ~dlicli has made preliminary crosses between the most resista,nt 
varieties and desirable commercial types. Studies of the Ascoclzzjta and general fungal content 
of pea seed have been continued. 

(iv) Beans.-Observations of a severe disease of the Pusarium type occurring in imported 
seed a t  Dickson Experiment Farm and a t  Griffith Irrigation Research Station have been made. 
Preliminary evidence indicates that a composite disease is present, the Pusaria alone being only 
mildly pathogenic. 
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13. Publications.-The following papers mere published during the year :- 
Angell, H. R. (1945).-Unavailability of plant food and take-all of wheat. J. Coun. 

Sci. Ind. Res. (Aust.) 18 : 37-46. 
Angell, H. R. (1945).--Bro\t.niiig of flax and excess soil moisture. . Ibid. 18 : 150-152. 
Bald, J. G. (1944).-Progress of work with potato stocks free from virus X 

(FX potatoes). Ibid. 17 : 258-262. 
Bald, J. G. (1944).-l3e\-elopme1it of differenc~s in yield between PX and virus X 

infected Up-to-Tlntc potatoes. Ibid. 17 : 263-273. 
Hills, M. lioftus (1944).--lIunrjancy ant1 hardseedcdness in I'rfoliurn subterraneum. 

(2) The progress of aftrr-harvest ripening. Ibid. 17 : 186-190. (3) The effect 
u p o ~  dornmncy of geanjilation at  three different constant temperatures. Ibid. 
17 : 101-196. (4) Var.i;m tion between varieties. 1k)icil. 17 : 242-250. ( 5 )  The 
effect of the condition of the seed coat upon embryo dov~rlancy. Ibid. 17 : 251- 
254. (6) The applicxtiorl of the results to the probleni of re-establishment in 
the field and to seed testing and marlceting. Ibid. 17 : 255-257. 

Hutton, E. Dl . ,  and Bald, J. G. (1 945) .-The relationship between necrosis and 
resistance to virus Y in the potato. Ibid. 18 : 48-52. 

Moore, C. Mi. E., and Sharp, L. (1045).-Note on the establishmelit of Phalaris 
tuberoscr in 1944 at  Canberra, Australian Capital Territory. Ibid. 18 : 47. 

Norris. I). 0 .  (1944).-The evaluation of DDT as a fungicide. Ibid. 17 : 289-290. 
Xhaw, N. H., Karrie, Nancy, and Kipps, E. ItI. (1944).-The effect of lime, phosphate, 

and ~nolybde~~urn on the growth of lucerne in nuntroon loam. Ibid. 17 : 233-241. 
l'honins, 1,. A. (1944).-Stock and Scion Investigations. (111.) The root systems 

of some own rootc~d trees. Ibid. 17 : 167-178. (IV.) Apple measles. Ibid. 17 : 
221-224. 

Willoughby, W. M. (1944).-Irrigntion and the wool industry. Aust. Inst. Agric. 
Sci. 10 : 102-107. 

Willm~ghby, 717. JT. (1944).-Factors affecting the efficient production of supplemeritary 
pasturage and fodder under partial irrigation. Ibid. 10 : 157-165. 

111. ENTOJTOLOGICAL INVESTIGATIONS. 
1. General.-The outstanding feature of the past season's work has been the attention 

oted to the study of the possible uses of the new insecticides D.D.T. and 666. These 
insecticides are so outstandingly effective that they promise to revolutionize the control of many 
pests, althouglr for the control of some pests they are not as good as well known insecticides that 
have long been in use. Most attention was directed to  Ending the best ~v:~ys of applying the 
new insecticides for the control of the more important Australian insect pests, and muc!l remains 
to be done in this direction, for the methods of application must vary considerably according 
to the pest attacked. A large scale programme of investigation on the use of D.D.T. for the 
control of agricultural arid Elorticultural pedts was carried out in co-operation with all the State 
Departments of Bgricnltnre. Particularly promising rc~sulte were obtained with r;he use of 7I.D.T. 
for the control of cattle tick, buffalo fly, and certain householcl pests, while the methods for the 

1 control of insects of medical importance, notably mosquitoes and house flies. have reached a 
high stage of development. 

I 
Investigation of the pests of stored wheat has been practically concluded ; effective 

methods for the coiltrol of infestations in main types of temporary storages having been 
I developed. 

An unusually large number of i~atural enemies of insect pests and weeds was introduced 
from other countries, and this work continues to sh'ow great promise. Thc biological method 
of controlling pests is, of course, even better than the best possible control by chemical means, 
so that efforts to use it against as many Austrtzlinn pests as possible must continue t o  be ;in 
important section of the work of the Division of Economic Entomology. 

2. Insect Pests of Stored Whectt.-(i) General.-The investigation of the problem of insect 
infestation in stored wheat has been one of the Division's major projects during the war, but 
the development of ?ffective methods of combating the pests arid the coi~siderable reduction in 
Australian wheat stocks have made furtEicr intensive work uilecessary. The Division has 
been responsible for advising the Australian Wheat Board ;is to the best methods of rcclucing 
damage by pests, and has been fortunate in the facilities and financial support given by the 
Board, and in the co-operation extcnded by the State Departments of Agriculture, the Waite 
Agricultural Research Institute, and other organizations. As the investigations will terminate 
shortly, this is a suitable occasion for outliiling both the Division's main contributions towards 
the solution of t l ~ c  problem, and the degrpc of snccxss obtained in safeguarding the huge wheat 



stoclis held in Australia during this war. The problem was complicated by the different storage 
methods used in different parts of Australia-for each required its own methods of insect control 
-and it is convenient to coiisider the problems and their solutions in relation to the forms of 
storage. 

(ii) Bay StucJ~s.-A policy of preventing the development of insect and mouse infestations 
was adopted, the wheat being stacked within iuuuse-proof fences on clem: sites or sites sterilized 
by spraying. Temporary storage a t  the receival sidings was followed by long-term storage a t  
the main depots ~vllere incoming wheat was carefully inspected to prevent the entry of iilfested 
material. liesearch on tlie eff(:cti~~eness of mineral and tar oils, used straigllt or as emulsions 
and with or witllout the addition of other toxic materials, lcd to the production of sprays and 
dips suitable for sterilizilig storage sites, dunnage, hags, &c. The preventive policy was wry  
successful and wheat mas stored a t  some depots for three years without suffering appreciable 
damage from pests. However, transport difficulties led to wheat remaining for long periods 
a t  the sidings, u,-here eve~ltually the darnage produced by weevil and mice caused concern, :~nd  
made the evolution of a nletliod of' fumigating complete starks in situ a necessity. This 
previously unsolved problem was resolved by the discovery that several heavy fumigants (carbon 
bisulphide, ethylene dicllloride, or methyl bromide) would readily penetrate from the top to 
the bottoni of a wheat stack, and that n letlial concentration of the farnig-ztnt could be maintained 
in the stack witllout rendering its upper surftscc: airtight or err~ployiilg unusually high dosages. 
The method devised, which coilsists of erectiug teinporary gas-tight walls a ~ o u ~ i d  the stacks 
for the period of fumigation, is very cheap and has been used effectively on the Iar~cst stacks 
in depots arid sidings. Over 2.000,000 bushels of wheat have been fumigated by t l~ls  method, 
and it is consiclcred that tliis tec~l~nique combined with a sound preventive policy makes it 
possible to storct bagged wheat for s considerable period withont appreciable loss from pests. 
Field trials have ~hown that the treatment of bagged wheat with rnaglcsite dust would give a 
high degree of protection against Calayzdm oryzae (the principal pest), but such dust treatment 
is not considered economic-especially as the existing control methods guarantee immunity 
from serious damage. 

(iii) Silos and Ternzinal Elevators.- Silos a t  the receival sidings were originally intended 
for temporary storage only, the ~vlieat being transferred for long-term storage to terrllinal 
elevators and to bulk depots, but during the war, this movement of wheat was greatly restricted. 
Consequently, these silos remained full for long periods and insect infestation became a problem. 
Silo flimigation with mpthyl bromide mas not successful, but " Cyanogas G " gave good results 
and was fairly extensively used for the fil~nigntion of wheat prior to shipment. The m:~in 
methods of control employed in silos and terrll~nal elevators, however, were-(1) the periodical 
< < turning" of wheat to reduce the temperature and break up damp pockets, and (2) the early 
diversion of wh-eat becoming infested to tlle internal market for gristing and consumption. As 
these forms of storage existed mainly in New South Wales and Victoria, where there is a large 
internal wheat rnarltet, no considerable weevil problcn~ was anticip~ti>tl in tliose stor,~,qes. 
However, the movement of grain was impeded k)y transport difficulties, and in New South \Vales 
a considerable weevil problem was experienced. 

(iv) Bulk Depots.-These storages were developed in Western Australia, and consist of 
huge sheds, each containing a single mound of wheat, the capacity of a shed being sometimes 
as much as 10,000,000 ),nsl~cls. The bulk depots mere used for long-term storage, temporary 
storage a t  the receival sidings being effected in " teniporary bulkheads " and " bins ", sr~laller 
structures in which also the wheat was stored in mouncls. Bulk depots were later constructed 
in Victoria. This form of storage was very iiiexpe~isive, but provided a serious pest problem, 
and special attontion w:ts given to this mattcr. I t  was shown that the distribution of snittable 
mineral dusts over the surface of a bull< depot mound would greatly reduce the rate a t  1vlUch 
infestations appeared, and that infested areas could be adequately fumigated in sitzc by the 
direct application of carbon bisulphide or ethylene dichloride. This dust-cum-fumigntion 
method was used a t  all tlic depots in Victoria with very good results ; the heavy infestations 
experienced in Wcstern Australia were avoidt.d, and the wheat was 1oad.d out in excellent 
condition after long-term storage. On a more restricated scale, mineral dusts and surft~ce- 
fumigation were employed in Western Australia ; adclitionally, export wheat was sometimes 
fumigated with " Cyanogas " a t  a fu~nigation silo which had been specially constructed for this 
purpose a t  Premantle. In general, insect infestation in such wheat mounds can be controlled 
if the whra,t is i~~itiwlly of low moisture-content, the structure of tlie shed is such that 
appreciable moisture-content increase is prevented, and the snrface of the mound is accessible 
for the application of mineral dusts and fim~igants. 

Serious insect damage in  bull^ depots, temporary bulliheads, and bins is restricted to a 
shallow zone a t  the periphery of the wheat mound. Inrestigation has shown that the 
restriction of illsects to this zonc develops gradually daring the history of the infestation, and is 



caused by the heat generated by the insects, the loss of moisture resulting from the rise in 
temperature, 2nd the consequent development of a combination of temperatures and moisture- 
contents within the mound which is lethal to tlie insects. The temperature of the interior lethal ' zone is maintained by insect activity in the peripheral zone, where higher wheat rnoisture- 
contents permit insect development a t  temperatures which are as high as, or higher than, those 
occurring in the lethal zone. 

(v) Results of Campaign.-A considerable measure of success has attended the campaign 
against wheat m~eevil carricd out by the Australian Wheat Board and 1)nscd on the Council for 
Scientific and Industrial Rese:trch advice and research. T1iougi-L serious weevil outbreaks have 
occurred and given concern (expecially in \Irestern Australia), nothing comparable with the 
severity of last war's plague has been experienced. The main requirerncnts for long-term storage 
of wheat (whether bagged or in bulk) are sound storage structnres, the selection of suitable 
localities for depots, good transport facilities for the movemcnt of wheat to :znd from the storage 
depots, the preventioil of the entry of weevily material illto the depots, and reliable methods 
for sterilizing storage sites and buildings and for controlling the infestations in the stored wheat. 
Most of the damage caused during this war was the result of defects in tl~esc matters, but 
experience and research provided solutions for many of the nurnerous problenls which come 
unclcr these headings. The insclcij.l~;tcy of transport facilities was probably, on the whole, the 
greatest menace to the safcty of the tr~rnendous qllant,ities of wheat handled and stored, for 
this problem mas not within the control of those concerned with the prevention of damage by 
pests. 

3. Insect Control of Noxious Weeds.-(i) St. John's Wort (Hypericum perforaturn).-Further 
large distributions of the three species oC Byprioim insects now established in Australia were 
niade during the latter end of 1944. Colonies previously establi:;hed in the various States have, 
for the most part, made very satisfactory progress. Since thcir establishment in Australia, 
the work of diqtributing the three species of fIypericuu~ insects has been materially assisted 
through the co-operation of the appropriate State Departments. 

Inspections of certain of the St. John's wort areas in New South Wales and Victoria, 
where insect eneniies of the meed have now been establisllcd, were made towards thc end of 1944. 

I Altliolrgh it was not possible to visit all the areas where the insects had been released or 
estt?blished, the iiispections made showed that the good progress which had talren place in earlier 

* years was being maintained and increased. - 
I At Mannus, near Tumbarumba, where a colony of 10,000 adults of Chrysornela hyperici 

was liberated in December, 1943, the insects mere found to have survived. h furt'rler 60,000 
adults were liberated a t  a nearby site early in Zlecemher, 1944. In the Ovens Valley, German 
Crcek, ancl l-I:3rrietvi!le areas, in t,he neighbourhood of Bright, Victoria, C. hyperici is now 
wides1)uead and is exercising a worthwhile degree of control over a consiJerable are,k. During 
the past two seasons, numerous liberations of this insect have been made a t  various points in 
the Ovens Valley and adjacent districts by iiidividual land holders who have collected the 
insects for release 011 their own properties. 

New districts in which C. hyperici was released during 1944 include Beechworth, where 
20,000 adults were liberated on 23i.d November, 1944, and Howqua River, near nlansfield, where 
20,000 were liberated on 25th November, 1944. A further 40,000 adults were sent to South 
Australia for liberation near Belsir in the National Park, where a liberation of 20,000 had been 
made the previous year. Some 10,000 adults were also liberated in the Yankalilla district of 
South Aixstralia through the Waite Agric~ltura~l Research Institute. 

The original colony of Chrysomela gemellata which is now established a t  Baker's Gully, 
near Bright, follo~ving its liberation in 1939, has made rapid progress during the last two years, 
and is now exercising a coiisiderable degree of control over the weed in limited areas. 
Devcllopment over the past year permitted large distributions to be made. Some 42,000 adults 
were liberated at  Warrenbayne, near Benalla. on 25th November, 1944. A funtllcr 50,000 were 
sent to the Waite Agricultural Research Institute, and these were latcr liberated in St. John's 
wort areas a t  Clare. Owiiig to tl:c spread of this species from its original liberation site a t  
Bright, it has probably conie in co~itaet with C. h?yperici, so that mixed colonies of both species 
nlay now be found over a fairly wide area. Progress during the last two years has been 
particularly satisfactory. 

A report from Piambong, New South Wales, indicated that the colony of Agrilus hyperici 
in that area was making satisfactory progress. No exaininations mere made of the colony at  
Mudgee. In Victoria, the main colony a,t Baker's Gully, Bright, has made good progress over 
the last ~ T V O  to three years, and the first collection of inaterial for redistribution was made 
during the latter end of 1944. The material collected .was forwarded to California. 



Towards the end of 1944, five shipments of the three species of Hypericurn insects now 
established in Australia were sent to  Ct~lifornia. The greater proportion of this material reached 
its destination in a very satisfactory condition. In  all, 2,020 Agrilus hyperici, :',I 8 Chrysornela 
gemellata, and 8,600 C. hyperici were incl~lded in the five consignments. Recent reports from 
California indicate that the work of attempting the colonization of C. hyperici is proceeding 

. satisfactorily. 
In  New Zealand, where 30,000 adults of Chrysomela hyperici were liberated in the Awatere 

Valley in December, 1043, from material forwarded by this Division, tile iiisect is reported to 

I 
be making very rapid progrefis towards establislunent, ancl already a good colony has developed. 

(ii) Lantana (Lantana camaru).-Followiiig the estnhlishment of the Lantana bug early 
in 1939, the work of distributing the insect throughout Queensland, and observing the 
development of new colonies, has been mainly unclerta,ken by officers of the Queensland 
Department of Agriculture and Stocl;. The gcneral position with regard to  the progress of the 
introduced Lantana bug, Teleoncmia scrupulo.sn, appears ' t o  bo much the same as  tha t  
mentioned in the previous Report. It was then indicated that colonies in the Gynipie and 
Toowoomha districts appeared to  be making rather better progress than formerly. This is 
particularly interesting, as in earlier years it was only in the more northern areas of liberation 

' that  the hug appeared capable of estahlislling itself or exercisjng nriy appreciable control over 
its host. 

4. Sheep B1ozujy.-Tests were carried out to determine whether or not D.D.T. would be 
a promising ingredient for blowfly dressing. Fully grown Llrcilict clcprinu larvae were unaffected 
by crawling in D.D.T. crystals or in inert dusts containing D.D.T. They were also unaffected 
by immersion for ten minutes in kerosene solutioiis of 13.D.T. or in aqueous suspensions of 
D.D.T. produced by adding solutions of D.Il.'L'. iii acetone to water. These observations indicate 
that D.D.T. has no contact larvicidal effect. Surfaccs treated witlr T1.D.T. will kill adult slieep 
blowflies which rest on them. 

The detailrd examination of an  experinlent carried out seveial years ago to determine 
the natural population density of I;. cuprina has been completed. The method was to  release 
in the field a ltno~vn nuniber (about 40.000) of laboratory-reared flies which had been recognizably 
stained with alcoholic solutions of allilirie dyes ; to record thereafter the ratio of the numbers of 
unstained to stained flies ca.uglit in traps ; and to calculate from this ratio and the ii~unhcr of 
stained flies released, the population of wild flies within the trapped area,. The experiments 
were carried out in grazing country near Canberra ; 102 traps were set out in a systematic pattern f# 
within a circular area of 50 square miles surrounding the point of release of stained flies. 
Trapping was begun on the nlolaning following the day on which the flies were released, and 
continued for two or three days. 

The population densities recorded varied from 0 .3  to 5 .7  adult flies per acre. The 
population was relatively high in spring and autumn aiid lower in summer. During the spring 
increase, a very rapid rise in the natural populatiolr was demonstrated. The ma,ximurn distance 
from the point of release a t  ~vhich flios were t;~,lieu was 4 .7  miles. This distance was covered 
in less than 30 hours by a few flies. The rate of dispersal of stained flies varied froti1 experirnellt 
to  experiment, the differences showii~g some correlation with meteorological factors. 

In  a detailed statistical allalysis of the experimenhl data, i t  was established that part 
of the variation het~vcen individual trap catches was due to local differences in the natural 
population within the trapped areas. The distribution of the stained flies was found to  agree 
fairly well with a theoretical curve of distribution based on the assunlption that the flies rnoved 
outwards a t  random. The coefficient of variation of the estimated population density, taking 
into account all measurable factors, mas approximately 20 per cent. 

5 .  Medical Entomolo,qy.-The Division of Economic Entonlology has continued to act 
in the capacity of research centre for medical entornology for the armed forces, aiid has carried 
out many investigations with the aim of' improving control measures for mosquitoes and flies, 
the two most important groups of insr.ct vectors of disease in Australia and the neighbouring 
islands. Work has also been carried out against other iiisects of rneclical irrlportance and some 
household pests. 

(i) M0sq~citoes.-The mosquito control problems fall into four catcgories-(a) Further 
work on repellents for application to exposed skin surfaces nndclo thing ;- (b) insecticidal sprays 
for killing adult mosquitoes ; (c) inlproved methods of distributing i~isecticides ; (d) improved 
oils for treating the breeding grounds of mosquitoes. 

Although details of much of this work cannot be described for security reasons, i t  is now 
possible to reveal that this Division played a major part in the tests with nlosquito rel?ellc~its 
which resulted in the Australian army being the first to use dimethyl phthalate in the field. 
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Many other substances, far superior to oil of citronella, were discovered, and some promising 
leads concerning the correlation of chemical structure and repellent activity are being 
investigated. It has been shown that good mosquito repellents are effective also against many 
other biting insects, such as sandflies, but may be ineffective against non-biting flies, such as the 
bush fly, Musca vetustissima, m hich at  tinles causes great annoyance in the open. 

Further work in the field of insecticidal sprays has confirmed the effectiveness of a spray 
containing. D.D.T. plus a rapid knoclrdow~~ agent such as pyrcthrins. A spray of this type is 
also effective against flies and many other housellold pests. 

The importance of applying insecticides in particles of a particular size range is now 
recognized, and experiments dealing with this aspect of insecticide alpplication were carried out. 
Overseas reports on the effectiveness of D.D.T. in oil for use against mosquito larvae have been 
confirmed and it is clear that this metllod of killing larvae has many advantages over methods 
used in the past. Since the oil functions lagely as a carricr for tllc D.D.T., and since a 
continuous film on the surface of the water is not reqnirerl, there is a very great saving in the 
amount of oil required. 

(ii) House Plies.--Studies on essential oils from Australian plants, their constituents, 
and st,ructurally related cornpounds as synergists for pyrethrins in fly sprays have been 
continued.. 

Some improvements have been incorporated in the Peet Grady method of testing fly 
sprays and several disadvantages of this method have been demonstrated. 

The introduction of D.D.T. into fly sprays represents a marked advance in the control 
of house flies. T%Tith an adequate D.D.T. concentration in the spray, no fly hit by a droplet of 
spray mist will survive. A spray of 'illis type can be markctctl as uheaply as pre-war sprays, 
even the rrlost efficicnt of which allowed a certain proportion of flies to recover after they had 
been knoclted down and apparently killed. It has been slzown that a very short period of 

b contact (a few seconds) ~viih a surface treated with D.D.T. a t  the rate of 60 mg./sq. ft. is 
snfficient t o  cause death to house flies. 

(iii) Pleas.-Exposures of adult cat-fleas (Ctenocephalides felts) for 30 mir~utes, 5 mlnutes 
and 1 minute, to filter papcr or calico impregnated lVitli 1I.D.T. a t  tlie rate of 50 mg./sq. ft. or . 
greater, resulted ill 100 per cent. mortality of fleas in 24 hours. Reduction of exposure time 
or weight of 1l.Jl.T. per square foot decreased the 24-hour mortality. 

Fleas were also exposed in aerated jars for 30-minute periods to calico impregnated 
wit11 Leth~ne 384, Thanite, paradichlorbenzene, and naphthalene. Exposures were made a t  
hourly intervals after impregnation. Paralvsis was most rapid in fleas exposed to Lethane- 
treated calico, and complete mortality &curred in all exposures up to 3+ hours after 
impregnation. Thnnite, paradichlorbenaene, and naphthalene were iiot effective under these 
conditions of testing. 

Hatching of cat-flea eggs was not impaired by the presence of D.D.T. in the sand 
rearing-meditum, but 11ew1y l~atched larvae were rapidly paralysed a,nd killed in 24 11ours by 
concentrations of D.U.T. in the medium as low as 0.01 per cent. by weight. The same 
concentration  as found to be lethal to f~11ly grown larvae. 

(iv) Bed Bugs (Cimex lectularius).-Treatment of quarters infested with bed bugs with a 
4 per cent. solution of D.D.T. in kerosene has resulted in the disappearance of live bugs. This 
confirms promising reports from abroad where D.D.T. has been successfully used for the 
eradication of bugs. 

(v) Toxicity of D.D.T.--A review has been made of all reports received from Britain 
and the United States of America dealing with the toxicity of D.D.T. to rnan and laboratory 
mammals. Although D.D.T. has been used very extensively in the dry state, either as a 10 per 
cent. dust, or to impregnate clothing for the control of hody-infesting insects, no instances of 
damage have occurred. In solutions or er~~ulsions, D.D.T. can be absorbed through the skin 
in toxic quantities. Little danger is expecbed from the occasional inhalation of', or contamination 
of food by, fly sprays containing D.1I.T. Long. periods of contact with strong solutions of 
D.D.T. in oils or organic solvents should be avoided. 

6. Household Pests.-In addition to those mentioned in the previous section, the follo~ving 
pests of importance in houses and stores have been studied :- 

(i) Coc1croaches.-Tests with D.D.T. sprays and dusts have been carried out against the 
German cockroach (Blatella germnnica). A spray containing 0 . 5  per ccnt. D.D.T. plus 0.03 per 
cent. pyrctllrins caused little mortality when applied liberally to a natural infestation. A high 
mortality in this same infestation was obtained by means of a dust consisting of 10 per cent. 
D.D.T. impregnated on pyrophyllite. 

e 



(ii) Si1verJish.-It was demonstrated that silverfish (Ctenolepisma urbnna) were killed 
by contact with surfaces treated with D.D.T. 

In these particular tests, contact for one hour with 50 mg. D.D.T. per square foot, 
produced 50 per cent. mortality. Exposure for longer periods caused higher mortalities, as 
also did shorter exposures to higher concentrations (200 mg. D.D.ll./sq. it.). At 80" P. and 
60 per cent. lL.H., death often took place very slo~vly, moribund intervals sometimes surviving 
for six or seven days. 

(iii) Bncvn Ply.- -A limited amount of work has been conducted on the infestation of 
bacon and hanis by tlie bacon fly, Pioplzila casei. This insect is notoriously difficult to kill by 
insecticides or adverse conditions and tlie possibilities of the use of D.D.T. are being invcstigated. 
Adequate wrapping of uninfested meat appears to be the most promising method of preventing 
losses. 

(iv) Ants.-The use of 5 per cent. D.D.T. dust gave co~ilplete control of the black house . 
ant (Technomyrmex albipes) in ho~lses in Cmlberra, and of the brown house ant (Pheidolc? 
nzegacephnla) in offices a t  Home Iiill, North Queensland. 

In a series of tests, colonies of the meat ant (Iridomyrmex detectus) were controlled by 
blowing 5 per cent. and 1 per cent. D.D.T. dust down the entrance holes of the nests. This 
treatment, however, did not prevent successful repopulation of some nests by ants from 
neighbouring colonies. 

7. Cattle Tick.-(i) Biology.-It has been shown that when large numbers of larval ticks 
are placed on an animal, only a small proportion of them actually become attached. Of these, 
about 95 per cont. attach themselves immediately after reaching the animal, and the rcrn:xinder 
do so within about three days. The parasitic life of cattle tieks was intensively studied dm-ing 
the past season, and tlie length of tlie various parasitic stagcs was cletermiiied. This st11dv gave 
the necessary data for the forin~~latiorr of an improved syzstem of dipping. 

(ii) ArscnicnZ Dips.-It was found that the stages of ticks most susceptible to arsenical 
dips are the young larva, the young nymph, and the young adult. Detailed study of the life 
cycle showed that, by dipping three times a t  three-day intervals, and repeating this after a 
further fifteen days, every tick on an animal, irrespective of the time it attached itself, would 
be exposed in a vnlneral,le stage to tlie dip before it could reach maturity. This " strategic 
dipping " proved effective in field trials. For example, from two animals dipped in this way, " 
less than 300 ticks survived from the 2,000,000 ticks of a resistant strain with which they were 
infested, while normally infested animals were completely freed of ticks. 

Additional evidence has been obtained that the difficulty in controlling cattle tick in 
many areas is due to the presence of arscnic-resistant strains of ticks in those asreas. A strain 
of ticks originally obtained from near Rockhampton has been mnintained at the Yeerongpilly 
laboratory, aiid lias been shown to be much more resistant to arsenical dips tllan the local strain 
of ticks. For example, an animal was infested with the resistant strain, and another with the 
local strain, and they were spra,yed with standard arsalic dip when the ticks were thrce days 
old. A large number of the resistant ticks reached maturity, xhereas tlie local ticlcs were 
cleared from the whole body. In another experinlent, several animals were infested with ticks 
of the resistant strain and each receiwd one treatment with standard arsenic on the third, fourth, 
fifth, seventh, tenth, eleventh, fourteenth and seventeenth day after infestation. In all cases 
ticks reached maturity thus signifying that all stages in the life cycle of this strain of ticks offer 
considerable resistance to standard arsenicul dipping fluids. 

In laboratory experiments, arsenical dip of standard strength was buffered to pH's of 
2, 4, 6, 8, 10 and 12, and mature ticks of the resistant strain were dipped for a period of one 
minute. Almost 100 per cent. rnortnlity was obtained a t  both extremes, whereas there was no 
mortality in the solutions having a pH of 8. As the average pH of dipping fluids used under 
practical conditions was found to he 8.4, this result illdicates tliat greatly improved control 
might be obtained by altering the pH of dips. Naturally, there are complicating factors to be 
overcome before this can be done. 

Under laboratory conditions, dipping fluid contaminated with faecal matter became 
cornpletelv oxidized in about a month, but oxidation was prevented by covering the surface 
with a layer of oil or a floating solid. Contaminated dip quicl;ly oxidized in vats under field 
conditions, but in a test, oxidation was prevented for three months by floating a raft on the 
dipping fluid in a previously used vat. 

(iii) D.D.T. Sprays.-Experiments with D.D.T. were continued during the year, and it 
was found that all parasitic stages could be killcd with one application of an emulsion containing 
2 per cent. of D.D.T. This concentration also prevented successful reinfestation for a period 
of about twelve days. Lower concentrations decrease the protective period, and increase the 



chances of survival. Field observations suggest that spraying with a 2 per cent. emulsion once 
every 30 days would cc;mpletely eradicate the tick, whereas control coulcl be obtained with 
treatments i t  longer intervals, or by the use of weaker emulsions. 
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Tests are in progress to determine whether D.D.T. used a t  strengths necessary for tick . 
control is lilicly to prove harmful to cattle. 

8. Bt@alo Ply (Lype~osin exigua).-(i) General.-Research on the control of this pest 
has been continued at  Malanda, on the Atllerton Tableland. Up to the present, the 
investiffstions have been directed toward the control of the fly on dairy cattle, as i t  is felt that 
i~iost hope can he held out for this aspect of the investigations. The control of the fly on beef 
cattle, should this eventually prove possible, will probably be a matter of the modification of 
measures designed for application to dairy herds. 

(ii) Traps.-Follo~ving the successfr~l test with the American horn fly trap in the sunlrrler 
of 1943-44, an illusti.:~ted leaflet was prepared and published in col1al)oration with the 
Qneensland Department of Agriculture and Stock. The circulation of this leaflet enabled farmers 
t,o instal traps, and very sat~sfactory control of the fly on n~ilking herds has been achieved by 
their use. 

By dusting the narrow, weighted strips of canvas in a trap with coloured powders, and 
observing the positions of the marlcs on the catltle after they hncl passed through the trap, it 
was fonntl that these strips did not fulfil thcir purpose of swinging under the belly and around 
the legs of the aninlals. TIE use of such strips thns appears unnecessary. - 

The gauze trapping boxes of the standard trap are rather complicated in construction, 
and hence a source of difficulty for amateur builders. It was tliouglit that if simple screens of 
glass, or other transparent inaterial treated -cvitli I1.U.T. were substituted for tlle gauze boxes, 
equally effective control might be secured. Accordingly, a test trap was built of glass, the 
woodcn Iranle~~~orl; being of the same dimensions as thatof the standard trap. A peaked roof 
of glass was s~ll~stitntetl for tlic flat, opaque ceiling of the ordinary trap. The inside surfaces 

1 of the glass of the sides and roof were sprayed with enough kerosene solution of D.D.T. to have 
a deposit of arbout 20 grams on the whole surface. A set of canvas curtains exactly the same 
as that in the standard tmp was fitted. The flies are not per~nanently retained by the trap, but 
are merely brought into contact with the D.D.T. on the glass when attempting to follow the 
beast past the curtains. A brief period of crawling on a D.D.T.-treated surface is sufficient to 
kill flies, and although many of the flies escape from the trap, almost all of these die soon in the * vicinity of the trap. a herd was tr;iineil to usc this trap, it proved a t  least as effective in 
reducing the numbers of flies as the standani trap. JVitliin a m~eelr or so of the commencement 
of trapping, the infestation on the herd was reduced from an average number of 200-300 flies 
per cow, w ~ t h  5,000-10,000 on the bull, to a mean of less than a dozen flies per cow, and less than 
100 on the bull, an infestation of no consequence to the animals. 

v 
The D.D.T. on the glass appeared to remain completely effective for about two months, 

after wliich there were indications that it was necessary to spray the surface again. At this 
rate of loss of the D.D.T., it mrould only be necessary to treat the glass twice in a fly-season of 
usual duration (December to April). Great economy in the use of 1j.D.T. would be effected by 
employing it in such traps, instead of spraying it on to the cattle themseh-es, and a simpler and 
cheaper trap could be substituted for the rather costly and complicated type at  present 
advocated. Glass is not the 171ost satisfactory material to em:)loy, a id ,  in fact, it was only - 

used because under war-time conditions it was impossible to obtain a substitute in the form of 
gauze-reinforced cellophane. 

(iii) Sp~ays.--Further experiments have been carried out with D.D.T. sprays which were 
found during the previous season to be so promising for the control of the buffalo fly. All work 
confirms the previous finding that on living cattle the il%sccticide persists for a very much shorter 
time xhan on dead surfaces. Pieces of ereenhide from freshly slauplltered cattle were nailed to 
bnartls, and, after spraying with ern~~lslons and solutions of D.D.T., exposed to the weather. 
It was found that after five months on continl~ous exposure, sufficient D.D.T. remained on the 
hides to kill buffalo flies caged on them. On living cattle, however, similar concentrations of - 
D.D.T. have almost completely disappeared after a fortnight. The reasons for the failure of 
D.D.T. to persist on the hide of living beasts have not yet been discovered. Licking and 
rubbing of the cattle against posts and other objects doubtless remove some of the D.D.T., but 
it is unlikely that these factors are entirely respolisible for the loss. 

More eiPeriments have been performed on the spraying of cattle with solutions and 
emulsions of 11.D.T. AIL emulsion of D.1I.T. in solvent naphtha, with a proprietary wetting 
agent, proved highly satisfactory. The advantage of solvent naphtha is its high solubility for 
D.D.T., ~vliich pernlits the employment of emulsions of much higher concentration than when 
kerosene is used as the solvent. 



Contin~iing experiinent~ of last season, efforts mere made to  find the minimu111 area of a 
beast that need be sprayed to ensure the control of the flies. Each bead in a herd was spmyed 
on an area 12 inches by 18 inches on either side of the shoulders. Atiequate control of the flies 
resulted. 

Experiments have been conducted in the use of D.D.T. sprays by farmers. The sprays 
were appliccl with ordinary atomizers to cows in the bails during the course of milking, just as - 
pyrethrum and nicotine sulpllate sprafys are applied, the object being to  envelop the flies in a 
mist. Besides killing all the flies thus brought into contact with the spray, preparations of 
11.D.T. applied in this fashion leave a deposit on the hide ~vhich remains effective against flies 
landing on the cow after the solvent has dried. This method of application does away with the 
need for making a special proceeding out of spraying, the farm rolltine being very little 
disturbed in the process. Also, tlle use of less 19.II.T. is involved than T V I ~ C ~  spraying the ~r~hole 
herd with a massive application in one operation. 

Tests made with a proprietary toxicant (Thanite) indicate that  i t  sllould constitute a very 
useful spray to control the buffali fly until better preparations, such as D.D.7'. have been 
thoroughly tested, and beconle available for use by farmers. 

(iv) Dispersal of Plies.-Furtller work has been carried out on the marking of flies to 
enal~le their n l o r c m e ~ ~ t  from herd to llercl to be trac.c>cl. The previously employed method of 
spraying flies with alcollolic solutions of dyes was discar(lcrl because the poor survival of Aies 
thus marked and liberated 011 a beast in an  insectary indicated that the dyes were probzbly 
injurious. Instead of staining, the flies were marked with fine metallic dusts. Insectary tests 
s h o ~ ~ ~ e d  that  sufficient chwt adheres to  the bodies of the flies for a period of a t  least six days to 
permit t h ~ i r  microscopic separation from unmarked specimens. This nletl~od of ~uarking 
enabled the demonstration of the migration of considerable nlmlhers of flies from beef cattle to  
millring cows on an adjoining property, the flies being collected from the milkers for examination 
by means of a standard gauze trap. It is expected that this teclinique will prove a valuable 
method of irircstigating some aspects of the biology and control of the fly. 

(v) Biological Co..lztrol.-A consignment of the predaceous beetle Platyli.ster chinensis, 
obtained from Fiji, was liberated in the Cairns district in a very suitable sitr~ation for its 
propagation. Both the adults and larvae of this beetle feed on the maggots of the buffalo fly 
and other dung-breeding flies. and i t  is hoped that  the species will prove a useful control agent 
for the buffalo fly. -a: 

9. Australian Plaque Locust (Ghortoicetes terminifera).-Work has been cont " ,  V 

the major lines of invesiigation desoiil,ed in earlier reports, namrly, a study of the general level 
of infestation in Eastern Australia ; a study of population fluctuations in the Bogan-Jfacquarie 
Outbreak Area ; experiments designed to  render the outbreak centres less favora,ble for the 
production of swarms, by tree plr~~nting and the re-vegetating of " scalds " ; field surveys of 
little-known outbreak areas ; and taxonomic work. I n  addition, preliminary investigations 
have beell carried out in certain new directions, notably on the possibility of using D.11.T. and 
other new insecticides against Chortoicetes. 

Tlie season 1944-45 was again free from serious infestation by Chortoicetes. A few jS. 
swarms were reported from the IIurlter River Valley and the Tammorth district in the spring, 
and from the Ilughenden district (Queenslalid) in the later summer. In  the Bogan-Macquarie 
Outbreak Area, ~vhere investigations have been continued from the Trangie Field Station, the 
general population level a t  tlle beginning of the seasson was the lo-\vest yet recorded for the spring 
generation. It was higher in the second generation, although still well below swarming tlei~sity 
in the outbreak area as a whole. 

The experiments in ~vhicli ecological control of stvarm-formation is being attempted by 
tree planting received a set-back dining the summer as a result of the severe and prolonqed 
drought, and a breakdown in watering facilities. Heavy mortality of the trees resulted. JVith 
improved watering facilities and a more fa\-oiaable run of seasons, it is hoped to bring the planting 
to  the stage where less time will be taken up in maintenance, and some indication of the utility 
of the treatment will be obtainable. 

Following the failure of the attempt to re-vegetate " scalds " (important as oviposition 
sites of Chortoicetes) by fencing and ploughing, an  experiment has been started in which shrubby 
species of Kockin and Atrilllez have been sectled on to  fenced and plougllcd scalds in a ralidomized 
arrangement to permit of comparison of the species with regard to their capacity to produce a 
~atisfa~ctory cover. No results are yet available. 

-. A field survey llas been made of certain minor and suspected outbreak areas not hitherto 
visited, as well as part of the region in South Australia that has been claimed as an outbreak 
area by worlters in that State. The suspected outbreak areas along Cooper's Creek and north 



of Eromang were found to have the ecological characteristics one would expect of minor 
outbreak areas. The boundaries forvrlcrly proposed for the Tlrimmera Outbreak Area require 
some nlodification. The South Australian region is now classed as a suspected outbreak area. 

An analysis has been coniinenced of the data obtained through the New S o ~ ~ t h  \Vales 
and Queensland Locust Information Services relating to swarming by Chortoicetes during the 
seasons 1940 to 1945. When this is completed, a detailed review will be available of all outbreaks 
froni 1937 to 1945. 

For the interpretation of field data relating to population flucturttions under different 
weather conditions, it ha,s been formd necessary to obtain precise information on the rate of 
development and mortality of the eggs of Chortoicetes in different types of soil maintained a t  
different water contents and temperatures. A series of laboratory experiments has been planned 
to proviilc this information, and preliminary work has been done on thi  technique of recognizing 
different stages in the egg's development by mirroscopical examination. 

The appearance of D.D.T. as an insecticide of exceptional toxicity and persistency opens 
11p the possibility of keeping the population of outbreak areas permanently below the density 
critical for swarming, by distributing D.D.T. from aircraft. 'Phis chemical, as well as another 
t l ~ a t  appears even more promising against locusts, will be given extensive tests. Prelii~linar.~ 
tests in the laboratory have shown that when locusts of various ages are confined on a s~rbstratuni 
bearing a deposit of D.D.T. a t  the rate of 100 rng./sq. ft., a11 die within a day or two. 

Preliminary i~lvestigations have been made of the habits of three species of wolf spiders 
in the Bogan-Macquarie Outbreak Area. These spiders are hclievrti to be arnong the more 
important predators of Chortoicetes. 

10. Termites.--The new insecticides, 666 (hexachlorcyclohexane) and D.D.T. (10 per cent. 
in kaolin), were tested for the control of mound colonies of Eutermes eritiosus. Pour mounds 
were treated, two ~vith 666 and two with D.D.T. ; half an ounce of dust was applied to each 
mound in the normal wa,y, and the mounds examined after a period of twelve ~vccks. In tlie 
two mounds treated with 10 per cent. D.U.T., no sigil of any dead could 1,o found, and in the 
mounds trrated with 666 thcrc were a fc\x dead in the vicinity of the charge only. It appear 
unlikely that either inaterial is likely to displace white arsenic for the control of inound colo~iies. 

As a result of a failure to destroy a mound colony of E. ezitiosqss by blowing in a quarter 
of an ounce of paris green, an investigation was made of the comparative efficiencies of this 
material and white arsenic. Eight mountls were treated, four each with a quarter of an ounce 
of paris green, and four each with a quarter of an ounce of white arsenic. The mounds were 
examined after twelve weeks. All four colonies treated with white arsenic were con~pletely 
destroyed, whilst of the four treated with paris green, one was completely destroyed, two had 
small surviving colonies, and one had a large surviviilg colony which hcluded eggs and juveniles. 
On the basis of these results, it appears unwisc to recornmend paris green as being equally effective 
as white arsenic for the control of mound colonies. 

Field tests forming part of the International Termite Exposure Test were continued. 
Information concerning the termite fauna of parts of the Solonlons, Pllilippines and Borneo, 

I was supplied to tllie Scientific Liaison Bureau, with thc object of assisting the armed forces, and 
identificatiolis were made of termites forwarded by that body from the New Guincla area. 
Assistance was also given to the Allied Worlts Council. 

11. Field Crop and Vegetable Pests.-(i) Potato Moth (Gnorimoschcma operculella).-In 
laboratory tests with insecticidal dusts used against the larvae of potato moth, deuis, D.D.T., 
666, yam bean (Pachyrrhixus strigosus), and synthetic cryolite were all effective ; D.D.T. dust 
was also effective against adult potato moths. Similar tests were also made using D.D.T.- 
solvent naphtha emulsions at  various concentrations against newly hatched potato moth la,rvae. 
All were effective, but curiously, the higher concentrations were less toxic than the lower. 

In a field test at  Home Hill, North Queensland, sprays containing D.D.T.-solvent naphtha 
emulsion, basic copper arsenate, and synthetic cryolite were applied, and D.D.T. Rave the best 
protection to the tubers of the late crop. In another test with D.D.T.-solvent naphtha enlulaion 
applied to a severe infestation on egg plants, complete control was produced in three days. 

In field trials a t  Canberra, 666, phenothiazine, D.D.T., syntltetic cryolite, derris and 
and astringent lead arsenate, were tested as dusts, and derris, synthetic cryolite, phenotliiazine 
and D.D.T.-solvent naphtha emulsion as sprays. D.D.T. gave the best control in these trials, 
and the spray was better than tlze dust. At Crookwell, Nen- South Wales, field trials were made 
with D.D.T. and synthetic cryolite. At harvest, the plots dusted with D.D.T. gave the greatest 
yield of sound tubers, this being one and a half times that of untreated control plants. 
At Batlow, New South Tales, another field experiment was made with D.11.T. dust on two 
crops which had previously been treated with derris and synthetic cryolite dusts, and a 
conimcrci:tl dust reputed to contain D.D.T. At harvest, the plots treated with U.1I.T. yiclded 
the most sound tubers. 



The study, introduction. and distribution of introduced parasites for use against the 
potato nroth has coilstitutecl one of the nlajor biological control investigations in progress during 
the past year. Recent evidence which has been obtained in the field suggcsts that certain of 
these introduced parasites may be making some progress towards establishment following their 
earlier liberation. 

Seven consignments of Microbracon gelechiae were introduced during the 1944-45 season. 
Methods for large-scale laboratory breeding of this parasite were introduced, and during the 
season further distributions were made in potato-growing urcas in sclvc~ral of the States, a total 
of 17,092 adult parasites being distributed. Of this number, 7,603 were rclc>ased in Queensland, 
7,773 in New South Wales, 1,264 in tlre Australian Capital Territory, and 450 in South Australia. 

A further ten consignments of Chelonus phtl~orimaeae were introduced from California 
during the period under review, but due largely to delays in transit, tlie numbers obtained from 
thcse consignn~c~nts were comparatively small. However, laboratory brclcclli~lg of this parasite 
has been continued, and some further liberations mndc~ in suitahle arons. In all, 2,420 adults 
of Chelonus were distributed. Of this number, 460 were released in New South %'ales, 1,000 in 
the Australian Capital Territory, and the remaining 960 in South Australia. The most 
outstai~ding development in the work on Chelonus phthorimaeae was the recovery of a number 
of parasites by sa-(.(.ping over potato crops st the Dickson 11:xperiment Station, Australian 
Capital Territory. These parasites are considered to be the offspring of indivicluals liberated 
in this area during December, 1943. 

Small trial consignments of several other parasites which attack potato moth were also 
made. ' Those includecl n4crcrocentrus ancylivorus, Microdus gibbosus, and Ontorgua phthorirnaeae, 
but in eat211 instance tlie consignments were delayed and the numbers bred out were too small 
to enable laboratory colouics to he established. 

The work of distributiiig parasites introduced for the control of the moth has been greatly 
facilitated by the ready co-opcration received from Departments of Agriculture in those States 
where liberations of the parasites have been made. 

(ii) Cabbage Pests.-At Home Hill, North Quecnsland, against centre grub (Helulla 
undalis), corn earworm (Heliothis arnzigera), common chlster grub (Yrorlenia litura), arid cabbage 
cluster g ~ n h  (Crocidoh~~ia binotcllis), dusts containing U.D.T., lead arsengte, calcium arsenate, 
and synthetic cryolite all gave satisfactory control. In a later crop of cabbages, D.D.T. dusts 
were better than all other treatments against the cabbage moth (Plutella rnaculipennis), and 
the green peach aphid (filyzus persicae). Magnesite plus nicotine was better than rotenone 
dusts against the green peach aphid. Dusts containing rotenone were ineffective against corn 
earv-orin and common cluster grub. 

At Fyshwick, Australian Capital Territory, dusts containing D.D.T. and l3.D.T.-solvent 
naphtha emulsions gave nearly complete control on a crop badly infested with cabbage moth. 
The emulsions were better than the dusts. Heavy applications of the dusts controlled the 
cabbage aphid (Brevicoryne brassicae) in the laboratory, hint did not give control of this aphid 
in the field, and appeared to drlstroy its parasites and predators. Crude 666 emulsions, arltl a 
refined product from which all the alpha, and lialf the beta, isomers had been removed, gave 
excellent control of the cabbage moth and cabbage aphid ~vllen applied as sprays, and were 
better than a dust containing 666. Lead arsenate-nicotine combined dust was very mnch 
inferior to the II.D.T., and 666 treatments mentioned abore, for the control of cabbage moth. 
Larvae of the cabbage 1)utterfly (Picris rapae) were controlled by all D.D.T. and 666 treatments 
used. 

Bpanteles ylorneratus, the introduced parasite of the cabbage white butterfly, continues 
to maintain itself under field conditiovls in the Australian Capital Territory. A srrlall 

', consignment of this parasite was sent to the \Vaite Agricultural Research Institute during the 
pear. 

(iii) Green T7egetable Bug (Nezara viridula).---In laboratory experiments D.D.T. was dusted 
on to different portions of the body of adult bugs ; those whose antennae had been treated 
succumbed first, followed by those whose tarsi Erad been treated. Supernatant water from an 
aclutlous niixtnre of D.D.T. was also toxic to the bugs. 111 other laboratory tests various 
concel~tretions of dusts were effective against all stages of the insect, 

At Canberra, small field tests were made with D.D.T. dust and D.D.T.-solvent naphtha 
emulsion against bugs infecting French beans and tomatoes. Both were effective and protected 
plants for one month. 

Further attempts t o  introduce the tachinid parasites, Tricliopoda pennipes, from Florida, 
during Novei~rber and December, 1044, were unsuccessful, because of delays in the air 
transportation of consignments. No live material wa,s obtained from any of the tllree 
consignments which were introduced, and, as a result, work for the season had to be discontinued. 



(iv) Other Vegetable Pests.-Laboratory tests with D.D.T. dust on adult Rutherglen bugs 
(Nysius vinitor), and green peach aphid and potato a,phid (Macrosil,I~u"~~~, yei), gave complete 
kill of these insects. In the field at  Canberra, D.D.T.-solvent naphtha emulsion svas effective 
against beail aphid (Do~salis fabae), and ineffective ag3inst red spider (Tetranychus nrticae) in 
the glasshouse. In North Queenslanrl, this emulsion effectively protected tomato plants infested 
with green jassid (Rmj)oasca fabae), and increased the yield. Treated plants remained green 
long after the untreated plants had witliered and died. 

At Fyshmick, Australian Capital Territory, a single application of D.D.T. dust effectively 
controlled a heavy infestation of green peach aphid and potato aphid on a crop of lettcrces. No 
further treatment of the crop was necessary. 

12. Orchard Pests.-(i) Oriental Peach Moth (Cydia molests).-Two applications of 0 .1  
per cent. D.D.T.-solvent naphtha emulsion a t  an interval of three weeks were rnade to a block 
of young peaches a t  Ardmona, Victoria. The sprays were applied late iri the season with the 
object of protecting the fruit from attack by the Oriental peach moth. At harvest, 3 .7  per cent. 
of tlre fruit frorn treated trees was infested, and 7 . 0  per cent. of the fruit on the untreated trees 
was attacked. Analysis of the treated fruit a t  harvest showed that there was a residue of 
9 p.p.m. of D.D.T. 

(ii) Codling Moth (Cydia Pornonelln).-A field test was carried out on single tree plots in 
an experimental orchard a t  Canberra. The orchard contailled different varieties of pear trees. 
'rhe treatments swre synthetic cryolite, lead arsenate, Black Leaf 153, and 0.1 per cent. D.D.T.- 
solvent iiaplltlla emulsion. Five applications were made on the ordinary lead arsenate schedule. 
All fruit harvested frorn the trees treated with D.D.T. was clear. The other two treatinents 
were inferior to lead arsenate 1%-l~ich, in turn, was inferior to D.D.T. The fruit on the untreated 
control trees iiras all infested with codling motlr, and a large part of the crop had fallen a t  
harvest. Practically no fruit dropped off the trees treated with U.D.T. 

(iii) Light Brown Apple Motlz (To~trix postvittana).--Further investigations on this native 
pest of vine fruits were carried out in the Mildura district during September, 1944. 
In~estiga~tions made a t  that time confirmed earlier observations that-this pest was maintained 
in vineyard cover crops during the period when the vines were dormant. The early turning 
in of cover crops and the application of suitable sprays agaiiist the moth larvae, such as lead 
arsenate, were recommended as measures for bringing about a reduction in infestation of vine 

* fruits throughout the affected areas. 
(iv) Citrus Red Scale (Aonidiella aurantii).-Recent reports from South Austxalia, where 

liberations of Comperielln bifasciata have been made by the TVaite Agricultural Researcli Institute 
during the past two years, intlicate that the parasite has survived under field conditions. In  
New South \Vales, where liberations have been made in the vicinity of Leetoil in co-operation 
with the New South Wales Department of Agriculture, recent reports indicate that the parasite 
still survives. It is, however, too early as yet to determine whether ComperieZZa will succeed 
in establishing itself in any of the citrus areas in Australia in which it has been liberated, and, 
if so, wheth~r it will exercise any ~vorthwhile degree of control over its l~ost. 

(v) Brown Olive Scale (kaissctia oleae).-Laboratory colonies of Metaphycus heluolus, 
introduced against the brown olive scale, have been maintained, and some further small 
distributions of the parasite have been made in New South Wales where the Department of 
Agriculture is co-operatiiig in its establishment. During the year, two additional consignments 
totalling 52 males and 71 females were forwarded to the Narara Viticultural Nursery. It is 
reported that a laboratory colony has been established from these and earlier consignments. 

Reports from South Australia, where laboratory colonies have been ma,intained by the 
Waite Agricultural Research Institute, suggest that the parasite is showing some indications of 
maintaining itself ill the field a t  certain points where liberations had previously been made. 

(vi) Other Orchard Pests.-At Canberra, a single application of D.D.T.-solvent naphtha 
emulsion effectively corltroIled blacli peach aphid (Anurap his persicaeniger) on badly infested 
peach trees, and pear slug (Caliroa lirnacina) on pear trees. D.D.T.-solvent naphtha emulsion 
proved ineffective when used against woolly aphis of apple (Eriosoma Zunigerurn). 

13. Insect Vectors of Plant T7irt6s Diseases.-(i) Tobacco Yellow Dwag.-Investigations 
on the vector, Thamnotettilr: ayqentata, of the yellow dwarf virus disease of tobacco, were 
recommenced on a small plot a t  Canberra in 1944. This was the first tobacco grown a t  Canberra 
for a number of years, yet approxirliately 30 per cent. infection occurred, showing that host 
plants of yellow dwarf virus are present in the district. It is not known which plants act as 
reservoirs for the disease. 

(ii) Potato Virus Diseases.-The detailed survey, begin in 1941, on the abundance of the 
green peach aphid, Myzus persicae, and the potato aphid, Macrosiphum gei, vectors of leaf roll 
and mosaic ~~iruses of potato, was eontinnet1 a t  Black Mountain and 1)ickson. Canberra. The 
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IV. AXIMAL HEALTH INVESTIGATIONS. 
1. General.-At the beginning of the year, a new Division was created, ancl the work 

which had been centred in the Aninlal Nutrition Laboratory a t  Adelaide passed to the new 
Division of Bioclle~rlisLry and General Nutrition. 

The work of the Division of Animal Health and Production has been carried out during 
the year at  t ~ ~ m  rnaii.1 centres, hlclhourne and Spdiiey, as well as a t  field stations a t  Chrrinamulla 
(Queensland), Bndgery's Creek (New South J\'ales), and a t  JVerribee (Victoria). Co-operative 
woth with State IJepartments of Agriculture has continued. The Hiocllemistry Sectiori of the 
Division of Industria,l Chemistry has been housed and given facilities at  the Laboratory, Parkville 
(Victoria). 

The continued generous financial assistance of the Australian Wool Board, of the 
Australian Cattle Research Association, of the George Aitken Pastoral Research Trust, and of 
the Queensland Governmerit has greatly facilitated the wdrk of the Division. 

2. Animal IiTealtI~ Research Laboratory, Melbourne.-(i) Pleuro-pneumonia of Cattle.-The 
experiment designed to determine the influence of nutritional stresses on the mainterlance of 
immunity against pleuro-pneumonia was continued and is due for completion in the coming 
year. In an ci~deavonr to fix the virulexce and immunizing properties of the vaccine, 
preservation of the seecling cultures in the frozen state at  -80" C. by means of solid carbon 1 

dioxide was introduced. During the year 336,720 doses of vaccine were distributed to centres 
in Queensland and the Northern Territory mainly. Antigen for the complement-fixation test 
was supplied to Kenya as in the past. During the year a preliminary investigation mas carried I 
out in coxjunction with the Walter and Eliza Hall Institute, Royal Melbourne Hospital, on the 
diagnosis by conlplelnent fixation of human genito-urinary infections due to organisms of the 
pleuro-pneumonia group. There was considerable reciprocal cross-reaction between the h~lman l 

and bovine types. 
(ii) Enterotoxaernia of Sheep and other Diseases due to C1ostridia.-Study of the haemolysins 

of the C1. welchii group was continued. Attenipts to deterinine the mode of action of delta- 
haemolg7sin were not successf~~l. 

(iii) Caseous Lymphadenitis qf Sheep-The vaccination experiment in sheep referred to 
in the last Report was continued. In addition, an experiment, carried out on guinea pigs, was 

I 

designed to compare the immunizing capacity of vaccines derived from the frozen and thawed 
cells of three strains of C. ovis. I t  was found that an old laboratory strain " W " gave 
significantly high protection. This strain is being used in the experiment with sheep. 

(iv) Tuberculosis of Cat~1e.-Coniplenlent-fixation was carried out, using an antigen 
7 

prepared from distilled water extracts of human and bovine lipid-extracted bacilli. Of 525 sera 
from cases of bovine tuberculosis confirmed at  autopsy, 132 per cent. gave positive reactions ; 
of 86 tuberculin reactors JI hicli showed no visible lesions at  autopsy, 50 per cent. gave positive 
reactions. During the year 183 serum samples were tested for the Queensland Department of 
Agriculture and Stock. 

I (v) Mastitis in Dairy Cattle.-During the year the systematic epidemiological studies 
were continued on the experinler~tal herds. Some of the cows in the secoiid epidemiological 
experiment, previously referred to, have come into production. One snlall herd consists of 
heifers from a herd free from Str. agalactiae. As calves they were suckled by their dams, but as 
weaners they were run with cows carrying iiifections of Str. agalactiae. On coming into 
production they were removed to isolation. Six heifers have come into production and 851 
quarter milk samples have been submitted to bacteriological examination.Strcptococci have 
been isolated from 8 per cent. of the samples, but Str. agalactiue has not been recovered. 
Another group of calves from the same herd was reared on milk containing Str. agalactiae. The 
calves were later placed in isolation. Pour of these aninlals have come into productjon and 488 
quarter nlilk samples have been examined, and streptococci have been isolated from 8.5 per 
cent. of the samples but Str. agalactiue has not been recovered. A third group of calves were 
left to be sucli-led by their dams and as weaners were placed in isolation. Six of these have come 
into production and 1272 quarter milk saniples 11ave been examined. Streptococci have been 
isolated from 3 . 5  per cent. of the samples hut Str. aplactiae has not been recovered. During 
the year some pt>nicillin was made available for experimental purposes by the Commonwealth 
Serum Laboratories. A prelinliiiary experiment was carried out to determine the possible value 
of penicillin for the eradicstioli of infcctions of Xtr. agalactiae and of staphylococci from tlle 
quarter. A dose of 15,000 Oxford units mas adopted, aild if the infection failed to re-appear 
over a period of eiglit weeks after treatment of the quarter the infection was judged to be 
eradicated. Clinical infections due to Str. a<qnlactiae gave the following results. Of 24 quarters, 
nine (37 per cent.) lost the infection after a single dose. Of 57 quarters, 41 (72 per cent.) lost 
the infection after two consecutive doses with a11 interval of about twelve hours. Most of the 
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quarters which failed to meet the criteria received further treatment and the infection was 
overcome in all but three of the 81 quarters. The dose rate was increased in the treatment of 
five quarters but the numbers are too small to show any significance. A few- persistent 
sub-clinical iizfections have been treated but not sufficient to give results of value for disc~xssion. 
Staphylococcal infections pro\-ed to be inore resihtant to treatment. Even s~ib-clinical 
stapliylococcal i~ifectioris (26) failed to respond to four consecutive doses except in one case. 
Tllc penicillin reduces the bacterial count very radidly but the coniplete elimination of the 
infection is a high criterion to meet. 

(vi) Toxaewic Jam?zdice in Sheep-Observations were continued on the experimental 
flock a t  Barooga in co-operation with officers of the Veteririsry 1tcsc;trch Statio:~, Glenfield, 
New South Wales. Of the original flock of 300 ewes which were placed under observation in 
1940, only 59 reniaiiied at  the beginning of the year. Dl~ring the year 27 of these died and 
showed chronic damage in the l ivc~.  A secontl flock of 300 young e\ITr3s was placed in the 
experiment in November, 1943. These were divided into two groups, one to be given tile 
opportznity to graze on t'lie summer growing annual Heliotropium europaeum, and the otller 
restricted from such grazing. During 1944 the one group grazed on heliotrope for 52 days. 
lhving 1045 the same group grazed on heliotrope for a period of 76 days. The drought cluring 
the year rclstrictetl norrual grazing, and for nnxh of the time the experimental aninlals had to 
sltbsist 111ainly on supplerne~ltary ked. Durinv the year GL of the emTes in the socontl flock (lied. 
Of these, 45 were in the " heliotrope and sixteen in the " non-Ileliotropo group ". 
Hacmolytic jaundice occurred in eighteen of these sheep and seventeen of them had grazed on 
heliotrope. In the majority of tlie sheep dying, the liver copper concel~tration mas over 
1,000 p.p.m. antl reached 3.070 p.p.m. in one case. The patl~ological examillation of the nlatcrial 
has not 1)een completed, but there is no doltbt that the grazing on heliotrope favoured the 
occurrence of haerriolytic jaundice. Further studies of the soil and of the pastures on 
the experiment farn~ were startcd during the year. At the laboratory studies were continued 
on copper assimilation and copper storage in the liver. An experiment mas carried out to 
cleterniine the effect of an incn:asecl intake hy sheep of molybcleilurn on the storage of copper 
in the liver. It  TI-::^ sl1o17711 that when the iiztalie of molyhc3enum by sheep on a rlorlnal tliet 
was increased by 10 mg. or 100 mg. per day, the copper concentration in the liver was 
significantly reduced. A reduction was also observed when a copper sllpplement was added to 
the diet. 

(vii) Haematuria Vesicalis of Cattle.-A new attack of this problem has been started, 
based on t l ~ c  finding that the nlolecular ratio of ethereal sulpliate to combined pl-~eiiol is " I~ighly- 
~i~~l i f icant ly  " lower in the urine of cows in red-water districts than in unaffected districts. 
It is planned to make a more detailed study of the urinary phenols, and to tlzis end precise 
analytical methods are being developed. 

(viii) Contagious Abortion of Cattle.-During the year about 11,000 doses of " Strain 19 " 
vaccine were prepared and supplied to the Victorian Department of Agriculture. Stuclies on 
the causes of unsatisfactory viability were continued. The problem appears to be complex ; 
on the one hand it was found that the prescribed huffered saline does not prevent a lowering 
of pH to undesira,ble levels a ~ ~ d  that stronger hnffer ?nay he necessary ; on the other hand, 
stroslg evidence suggests tliat i11 some castls zinc lcnchcd from the rubber stoppers may reduce 
viability ; and it also seems that, with certain batches of potatoes, cells harvested after the 
prescribed two days' incubation are less viable than those harvested after one day, altliough, 
with other batches of potato, the reverse holds. Viability in various s~spending fluids showed that 
sterile skim milk was greatly superior. It also ~vas rntzch superior to others in experiments on 
preservation by drying from the frozen statje. 

The experi~nent designed to test the resistance of vaccinated calves to natural infection 
is still untler way. The experiment on the influence of dosage and route of inoculation upon 
antibody response of adults, was completed, using the agglutination reaction as an index of 
response ; i t  sllo~ved that the intracutaneous and jntracaudal (subcutaneous tissue a t  the tip of 
tile tail) routes were much more eflicicnt tl~ail the xul.)m~taneous, dose for dose, and of the same 
order of cficiency as 5.0 1111. sul~cntaneously, ancl that 1 ml. irltracaudally gave 2 .  2 times the 
respoilse given by 5 ml. subcntaneously. The report is expected to appear in the J. Comp. Path. 
for October, 1945. A further experiment on calves four to eight months old also showed that 
0.2 ml. intracutaneously or intracauclally was as efficient as 5.0 ml. subcutaneously. 

(ix) Bacterial Oxidation of Arsenical Cattle-dipping Fluids.-During pcriods of disuse 
arsenical cattle-dipping fluids may become less efficient through oxitlation of tervalent arsenic 
to the quinquevalerit level. The pl~enonienon and a method of combating it with lactose was 
publislled during 1943 in the J. Coun. Sci. Ind. Res. (Aust.) 16 : 129. It has been presumed 
witIiout proof that spontaneous oxidation, as in South Africa, is due to bacterial actions. 
nuring the year a bacteriurki closely resembling tlie South African bacterium (B. arsenoxida~zs), 



I 

3 3 

was isolated from dipping fluid from Brisbane, Queensland. Its cultural characteristics and 
some of the facto1.s governing its arsenic-oxidizing activity have been studied and will form the 
subject of a publication. 

(x) Toxicity of Wheat for Stock.-In continuance of the line of inquiry referred to in the 
last Report, the decarboxylating bacterial flora was found fairly regularly in the stomach, not 
only of wheat-gorged horses but of horses fed on normal diets. Repeated, but unsuccessful 
efforts were made to isolate in purity bacteria capable of producing histamine in peptic digest 
of wheat or in histidine broth. CZ. welchii was never found in this material. With the niixed 
cultures, decarboxylation was most eflective anaerobically and at  low pH. Support was not 
obtaii~ed for a suggestion that 3  per cent. of ground limestone added to wheat might prevent 
the required fall in pH in the stomach, or that copper in practicable doses might depress the 
bacterial flora or inhibit histidine decarboxylase. The toxic sulphur-containing protein 
purothionin was examined as a possible cause of wheat toxicity, but repeated injections of small 
doses, amounting in all to 1 gram, corresponding to about 20 lb. of wheat, produced no obvious 
abnormality. 

(xi) Anaplasma centm1e.-The pure strain of Anaplasma centrale has been maintained 
as in the past. In addition a further trial was started to determine the longevity of the organism 
in blood which has been quickly frozen to and kept a t  - 80" C. 

3. The McMaster Animal Heal~h Luboratory.-(i) Parasiiological Investigations.-(a) Study 
of Anthelmintics against Haemonchus contortus.-A further series of arsenites and arsenates was 
tested but none were strikingly effective. In general the arsenites were more effective than 
arscnates. Plithalates, washing blue, and Storarsol were ineffective. Hexaclilorocyclohexane, 
" 666 ", had only slight anthelmintic effects. 

(b) Study of Anthelmintics against Trichostrongylus spp.-Small doses of phenothiazine 
given daily or every fern days depressed egg production and checked developniellt of larvae in 
faeces, but few worms were killed and egg counts soon returned to previous levels when doses 
were discontinued. Two heavily infested sheep, dosed daily with 1 . 0  gram and 0 . 5  gram 
phenothiazine, respectively, died in two to three weeks from tricElostroilgylosis. In a 
preliminary trial phenothiazine was as effective in sheep ~{~hich were scouring as in those with 
normal faeces. Gentian violet in relatively large doses showed only moderate efficiency. 
Nicotine-bentonite was no more effective than nicotine sulphate. " 666 " was moderately 

: 'effective in three out of six sheep and ineffective in the others. 

(c) Study of Anthelmintics against Oesophagostomum co1umbianurfi.-Daily doses of 0 . 5  
and 1 . 0  gram phenothiazine were given to two groups of four sheep for 18-32 days. The 
si~laller dose was relatively: ineffective, whereas the larger dose was highly effective in three out 
of four sheep. Thiopheliylnaphthylarnine, met11 jrlphenothiazine, and phenylnaphthylamine had 
slight effects only. Nicotine-beiitonite and " 666 " were both ineffective in the doses used. 

(d) Epidemiology.-The field trials in Queensland have been continued and new ones 
have been undertaken. Trials are now under way in Queensland at  Clermont, Capella, Roma, 
Emerald, Gindie, Jericho, Barcaldine, Blackall, Chinchilla, Cambooya and Karara. In South 
Australia trials are in progress a t  Pillana (Eyre's Peninsula) and Clare, and another is to be set 
up a t  Kybybolite. In New South MTnles trials were commenced a t  Mendooran and Bombala. 
This work is gradually providing a clearer picture of the seasonal conditions which favour worm 
infestations and of the relative importance of different worni parasites in the arsas concerned. 
The more detailed epidemiology trial a t  " Saumarez ", Armidale, has been continued. There 
and elsewhere, in the spring or early summer and often again in autumn, the worm population 
suddenly declines to very low levels without treatment. This phenomenon known as " self 

I 
cure " has occurred a t  the same time on properties 20 miles apart. Investigation has shown 
that it is not due to worms dying from age. 

A further study has confirmed previous observations that Dict~yocaulus Jilaria infestation 
increases in the autumn, reaches its highest level in late winter and decreases markedly and 
suddenly, without treatment, in September-October. 

(e) Administration of Phenothiazine in Salt Lick.-The field trial commenced last year 
was rendered inr:onclusive by drought conditions. It was fol~nd that sheep offered 
1 : 15 phenothiazinelsalt mixture consumed only 1 . 4 8  to 2 . 3  g./hcad/day, and those offered 
1  : 30 mixture 0 . 9 3  to 2 . 8  g./head/day. The use of " straight " phenothiazine in place of 
the phenothiazine plus antioxidant and dispersing agents as used for drenching, made no 
difference to the sheep's intake. The daily intake of phenothiazine ~vas usually much below 1 
0 . 2  g./head whereas 0 . 5  g./head is not expected to be e-ffective. In view of the importance 
of this matter two further trials have been undertaken. 
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( f )  E'cct of Worm Parasites on Body Weight and Tool Grozcth.- Relatively light, sub- 
clinical, infestatjons with Trichostrongylus spp. resulted in reduced food consumption, loss of 
body weight anti considerable reduction in wool growth. Wool growth was gradually reduced 
to as little as 40 per ccnt. over a period of four months, con~pared with worni-free sheep on the 
same food intake. The sheep were then cured of tricliostrongplosis and infested with 
Haemonchus contortzis. The infestations were very light and adverse effects on appetite, body 
weight and wool production were correspondigly small. They were then cured of haeinonchosis 
and subsequently infcstcd with 0. columbianzcm. The effect of this parasite upon appetite was 
very pronoru~iced. IVithin three wcclis food consumption fell from about 2 . 5  lb. per day to 
1 .5  lb. and after 30 weeks was still below 2.0 Ib. per day. The effect on body weight and wool ~ production will be correspondingly severe. These experiments emphasize the economic 
importance of inapparent worm infestations and serve to stress the importance of preventive 
measures. 

(g) Administration of P1zenothiazine.-Several new or modified devices for dosing sheep 
with phenothiazine and methods to prevent staining of the wool by phenothiazine were 
examined and tested during the year. 

(h) Substitutes for Nicotine Su1phate.-Because of the serious shortage of nicotine sulphate, 
various substitutes m-ere considered, particularly tetrachlorethylene. The Division of Industrial 
Cheniistry prcparcd several ernulsions of tetrachlorctl.1ylene and copper sulphate but, since 
glass or earthen~vare containers would be needed, packing and transport would be costly and 
difficult. Several firms have devised syringes which will deliver a mixed dose of the t~vo drugs 
and these have proved satisfactory on test. A special report on the use of substitutes for 
nicotine sulphate was prepared. 

(j) Parasitological Studies at Armidale.-A rotational grazing trial is under way a t  
Abingdon with four sheep per acre, moved weekly through a series of four paddocks. In spite 
of this, infestations with H. contort~~s increased in spring and again in autumn. The trial is 
continuing. The value of three doses of phenothiazine during winter was tested again, but 
the large stomach worm increased in the spring and further drenching was necessary to control it. 
Nodule worn1 also increased in the following autumn. Continuing the series of trials to determine 
whether improved nutrition in r~riiiter will counter the effects of parasitism in weaners, one 
experimental group was fed ad lib. on straw (subsequently replaced by oaten chaff) and another 
group on 4 oz. lucerne chaff per day in addition to natural grazing. These methods were not 
successful and a further trial has commenceti in which access to green oats will be allowed for 
various periods. Doses of 7 grarns of pherlothiazine were found as effective against H. contortus 
as 18 grams. Neither dose was highly efficient against the immature forms of this parasite in 
the sheep. Doses of 14 g. and 18 g. phenotlliazine were only partially effective in controlling 
Trichostrongylus spp. under outbreak conditions among 10-month old weaiiers. Purther studies 
have commenced on the climatic factors influencing longevity of eggs and larvae. 

(ii) External Parasites of Sheep and Control Methods.-(a) Arsenic i n  Dips.-In an 
experiment with arsenic-sulphur dip the sheep dipped first retained as much soluble and 
insoluble arsenic as those dipped last, when suint would have increased the wetting power of the 
dip fluid ; addition of soap as a wetting agent did not affect the quantity of arsen~c retained ; 
the base of the wool contained less so1uk)le and insohtble arscnic than the tip ; the neck, midside, 
and belly tended to retain less arsenic than other parts of the fleece. The amounts of arsenic 
retained in the fleece after 48 days by two sheep dipped in sodium arsenite and by two dipped 
in arsenic-phenol solution were not significantly different. Samples from two sheep dipped in 
arsenic-sulphur gave somewllat variable results. This heeds confirmation but it suggests that 
where arscnic is effective, as it is ~vhen properly applied for the destruction of the body louse 
of sheep, nothing is gained by using coniplex dips. A solution of 1 : 10,000 sod i~~m arsenite 
has completely eradicated lice from individual sheep which were carefully dipped. 

(b) Rotenone in Dips.-A group of 43 ked-infested sheep were dipped in a suspension of 
8 oz. Timbo root (rotenone content 4 .6  per cent.) per 100 gallons. All adult keds were killed 
but a few emerged from pupae later and survived. Ten weeks after dipping three of the 
43 sheep each carried a few keds. Such a small residual infection is only found by careful search 
but is sufficient to build up a massive infestation during the year. A similar suspension of 
Timbo root was used on some louse-infested sheep but many lice survived. 

(c) D.D.T. in Dips.-An emulsion prepzred by I.C.I.A.N.Z. was tested on a few individual 
sheep. A 1 : 5,000 dilution of D.D.T. prepared by adding the emulsion to water, killed all adult 
keds in a few hours and over four 1~7eel;s elapsed before it was possible to re-establish keds on the 
dipped sheep. Keds emerging from pupae which may survive such a dipping would be killed 
by residual toxicity. Adult lice were all killed at  a 1 : 2,500 dilution of D.D.T. but some 
survived when a dilution of 1 : 5.000 mas used. Opportunities are being sought to check these 
results on much larger numbers of sheep and under field conditions. 



(d) S'ttldies on the Life History of Bovicola ovis.-Difficulty is experienced in getting 
normal egg production from females nnder a r t i f i d  conditions. B. ouis will live on material 
scraped hom the sheep's skin, but the life cycle is speeded up by the addition of yeast. The 
eggs require a temperature of aboirt 27" C., none hatch a t  32" 6. nor if kept a t  27" C. for two days 
and subsequently a t  57" 6. I-latching occurs in nine to eleven clays and the period from egg 
to egg ranged from 38 to 50 days. T11ese lice are apparently much less susceptible to humidity 
than to temperature changes-60 per cent. or 70 ;ler cent. relative humidity is satisfactory, 
90 per cent. is unfavorable but not necessarily Icthal. The heaviest conceiitration of lice on 
the sheep is hlmd along tlie mid-line of tlre hzcli :tnd there is a decrease down the sides towards 
the belly. The largest numbers are usually fonnd in the region of the witl~ers. 

( e )  Trombidiosis of f&4,ee;x, in Queens1and.-Lesions of the legs of sheep on the black earths 
of the central highlands of Qucensland 1vel.e investigated in co-operation with the Queensland 
Department of Agriculture and Stock. The causc was found to be a nextT species of trombiculine 
mite (Trombiculn surcina, Womerslcy, 1944). Hhccp recover spontaneously and exccpt in special 
cases preventive measures wonlcl be ~nrcconoinic.. This mite also causes acute irritation to 
human beings. Grey liangaroos (J4acropus nzujor) are natural hosts of the parasite. 

(iii) The Blowfly Strike Problem.-(a) The Modi$ed Mules Operation.-The use of this 
operatio11 by woo1gro~~-ers is  increa,sing. A high incidence of strikes in the operation wounds 
among a mob of lambs treated a t  marking time was investigatetl and was found to be associated 
with the relatively long wool on the breech which led to mattine ant1 infection of the nronnd. 
Experiments to determine tlze effect of the modified Mules operation on subsccluent size of the 
" bare area " when applied to lambs and weaners, respectively, were started a t  Gilrutli Plains, 

(b) Optimal Tail Length.-A series of trials has been in progress during the last year, 
involving about 6,500 Merinos on tlree properties and about 800 Corriedales on one property. 
The nlodified I\hlles operation was applied to all the Merino sheep. On three occasions severe 
fly waves occurred, in one cese before the Mules operation 4mc3 heen applied and in the other 
two instances when the sheep were carrying six and seven months wool on the crutch. The 
strikes recorded in the different groups in these three outbrealts were :--,Short tails, 21, 42 and 
31 per cent. ; medium tails. 5, I 7  and 19 per cent. : medium-long tails 3, 16 and 9 per cent. ; and 
long tails, 3, 7 and 12 per cent. Anloi~g the Corriedales, despite ;t dry season, 21 per cent. of the 
short tail group were struck conlpared with 3 per writ. of the medium-long group. In lambs 
docked when flies were very active the strike rates were :-- Short, 21 per cent. ; medium, 7.5 per 
cent. ; and medii~m-long, 4 . 3  per cent. Thus the mediunl-long tail, with the tail stump 
one-quarter to a half an inch below the tip of the vulva, is tlle optimum. The long tails (doclted 
a t  about 4 inches) give similar results as regards flystrike but are more difficult to crutch or 
shear and cause some illcrease iiz dags ". 

(c) Operation to Reduce Tail Strike.-The removal of a section of skin from the upper 
surface of the tails to retract the wool-growing sliin from t,he sides and tip of the tail has been 
tested in four trials, but as yet the incidence of strike ill the flocks concerned Elas been too low 
for any conc;hlsions to be drawn. 

I (d) Luvtb-marking Dressings.-Three trials have been carried out uiider conditions where 
flies were active a t  marliing time. In the first trial B.T.B. blowfly dressing reduced strike from 
18 per cent. to 8 per cent. In a second trial results were :--Controls, 39 per cent. ; a commercial 

I tar oil dressing, 44 per cent. ; B.T.R., 23 por cent. ; B.T.B. and citronella soap emulsion, 11 per 
cent. ; and copper sulphatc solution. 13 per ccnt. In the tlrird trial two groups of lanlbs W C : ~  

used and a mixture of boric acid, citronella, and bentonite was tested. Results were :--First 
group-controls, 14 per cent. ; copper sulpl~ate, 4 . 5  per cent. ; B.T.B., 9 per cent. ; and the boric 

I acid, citronella, beiltoliite mixture, 0.7 per cent. Second group-Controls, 19 per cent. ; copper 
sulphate solntion, 10 per cerrt. ; and the new mixture, 2 per cent. Burther trials are pending. 

(6) Dehorning Merino Rams.--Rome sixteen ram lambs were dehorned with a modified 
calf dehoTncr, but in no case was the whole of the l-torn-growing tissue successfully removed, 
and some regrowth occurred. Further modification of the instrument may achieve better results. 
In a few lambs, where all tlle horn g$rowing t,issue was carefully removed surgically, no regrowth 
took place. Amongst adult rams, in the eighteen months following dehorning regrowth averaged 
2.5 inches in threc-year-old rnrlls, 1 . 5  inches in four-year-old, 1 . 0  inch in five-year-old, and 
0 .5  inch in six-year-old rams. Better results were obtained by cutting a t  about 3.76 inches 
from the sliull so that the central cavity was not opened. Owing to the dry season there has 
been no head strike in the dchorncd rams nor the controls. There is no evidence that these 
rams, dehorned as adults, fight less than rams ~vit~h their horns intact. The dehorned rams 
are easier to shear and handle generally. 



(iv) Biochemical Studies.-(a) Studies on Mineral JfttaboZism of Sheep.-The experiments 
with slieep fed on the standard low calcium-high phosphorus diet with the addition of coarsely 
and finely ground limestones is now being terminated as the sheep reach maturity. Coarsely 
ground limestone is less effective than finely ground in off-setting the adverse effects of the diet 
upon dentition, appetite, growth, and wool production. The trials with diets comprised of 
wheaten chaff with oats, innize, or wheat have shown adverse effects comparable with those 
on the standard low calcium diet. With each of these diets the adverse effects were offset by the 
addition of ground limestone. Throughout these experiments the adverse effect upon appetite 
of a diet low in calcium and high in phosphorus has been very st~il;ing. Observatioiis on six 
weaners over a period of six months suggest that poor utilization of calcium and phosphorus 
from meat and bone meal is probably due to the particles of bone in such meals being relatively 
coarse. The dental abnormalities seen in sheep on the low calciurn-high phosphorus diets 
resemble those seen in fluorosis. The foodstuffs used in these experinlents are, therefore, being 
analysed for fluorine content. The water supply was found to be very low in fluorine. Among 
some 90 m~ater sainples from 60 to~17ns in New South 1T:~les only one contained as much as one 
part per 1,000,000 of fluorine, the majority containing 0.2 p.p.m. fluorine or less. 

(b) Studies on Poiso~zous Plants.-Force-feeding experiments on sheep with Oxalis cernua 
(soursolo) and Threlkeldia procerifEora (soda-bush), both of which are rich in salts of oxalic acid, 
showed that they nlay cause an acute hypocalcaemia which can be cured by injection of calcium 
gluconate. 111 the case of soda-bush poisoning, a sheep tlius cured of the acute symptoms 
devclloped lesions in the urinary tract. This will be the subject of further investig2tion. 

(c) Miscellaneous.--Several samples of soil which are habitually licked by sheep were 
analysed. Many contained a large percentage of calcium carbonate, some were moderately 
rich in magnesium carbonate, and a Sew contained inore sodium chloride than is usually found in 
soils. Clinical and other observations were made on an outbreak of pregnancy toxaemia in 
Tasmania, in collaboration with the Department of Agriculture. In an experiment on dairy 
cows7 in co-operation with the R'lcGarvie Smith Animal Husbandry Farm. it was found that the 
depressing effect of heavy feeding on wheat was offset by the addition of limestone. The effects 
of methotls of collection a ~ d  storage on the results of blood and serum analyses are being 
investigated. Samples of 1,omato seed and stock food made therefrom were analysed. Shortage 
of common stock foods led to a brief survey of horse feeding in commercial stables and revealed 
that diets commonly used are often highly uneconomic. 

(v) Endocrinological Studies.-(a) Oestregelzs in Sheep's Urine.-Assay by chemical 
methods proved unsatisfactory because of the low concerltration of oc.strogens in sheep urine, 
except in Inte prepancy, and the presence of plienolic alld other compounds which mask colour 
rea,etions. Biological assay of oestrogens in 24-hour urine samples, collected from sheep a t  
intervals during dietary regimes and in late stages of pregnancy will be undertaken. The 
sainples have already been extracted and concentrated. 

(b) ArtiJiciaZ Induction of Lactation.-Preliminary work has been carried out to study 
the mode of action of synthetic: ocstrogens in stimulating lactation and the nature of the factors 
which modify their effects in individual animals. Injections of hexoestrol have induced lactation 
in eight ewes out of twelve. Response differed markedly and appears to be controlled by factors 
other than dose rate, body weight, or food intake. T\\ro, which did not respond to administration 
of hexoestrol over a period of three weeks, \tTcre injected wit11 10 mg. of thyroxin and both 
yielded some milk four days later. The same dose of thyroxin given to two sheep not previously 
treated with hexoestrol hacl no apparent effect on their mammary glands. The effects of several 
probable breakdown products of synthetic oestrogens are being studied. 
.L - - 

(c) Pregnancy Toxatrnia of Ezc'es.-The possibility that excess of oestrogens produced 
in the late stages of twin pregnancy may expl;iin the loss of appetite rvhich often initiates 
pregnancy toxaemia is being in\-cstigated. 

(vi) ?Fool Biology.-(a) Progeny Testing.-This work has continued with encouraging 
results. It has been foui?d that a ram may be ranked similarly on individual characters when 
successive observations are made or, the same progeny, e.g., at  one year and two years of age, 
a,nd when the same rams are rctested with a clifferent. random selection of ewes. Seven rams 
have now been comparcd u~zdcr these conditions. Results suggest that when body weight, 
clean scourecl fleece weigllt, a,nd staple length are to be compared, groups of 30 proqrny should 
give sufficiently accurate results for practiral purposes. Some rams have ranlied differently 
when judged on their ram progeny than when judgcd on their ewe progeny. 

(b) Specirn~?~s .f~orn Ramboe{illet and Block Top n1erinos.--Specimens of skin and fleece 
from five Ramhollillet arid seven Blacl; Top 3lcrino ewes were received from C;:liforriia. The 
follicle population and yields were much lo~ver than in comparable material from Australian 
l\if erinos. 



(c) Studies on Methods of Sampling JIerino Fleeces.-Observations were made on samples 
from eight regions of the body of thiiteen mature Merino sheep ranging from superfine to strong. 
The sheep were kept on a standard diet in single pens and each area was sampled at 100 and 150 
days' fleece growth. Fibre diameter showed a consistent increase from shoulder to midside to 
thigh. In sonle cases the trend was insignificant but it was never reversed. The iiiidside sample 
was also very close to the mean of the eight sites whereas the shoulder mas below the mean and 
the thigh was above it. It is concluded that when broad differences in fibre diameter are to be 
measured the midside sample should be used. Samples from opposite sides were comparable. 
The weight of clean scoured wool and of wax and suint produced in this experiment are not yet 
available. 

(d) Comparison of Fleece Production by Fine-wool Merinos and Corriedales in Besponse 
to Fluctuating Planes of Nutr.ition.-Three groups of eight 2-tooth ewes are being studied. They 
are kept in single pens and fed on a standard food mixture. Food consumption is controlled 
so that one group is on a declining level of nutrition, another on an increasing plane, and the 
third is uniform throughout. This is a continuation of the previous study on the ability of 
various strairls of Merino to produce wool from s given food intake. 

(e) Comparative Ilistology of the Hair-follicle Group.--The arrangement and structure 
of the glands and hair follicles in the skin of 27 mammalian species have now been examined 
for comparison with the sheep. The range has included the domesticated animals, marsupials, 
monotremes, and primates. The sa,me general follicle-group plan occurs over niost regions of 
the body in all thcxe species but the conccpt of the " follicle group ", as defined for the sheep, 
cannot be applied t o  other species without qualification. This work, apart froin its comparative 
value, supports the view that the follicle group is a promising unit for measuring genotypic 
differences in the skin of the various breeds of sheep. 

(f) New Instruments for Wool Mctro1ogy.-A working model of a compressometer was 
made by the National Stand:ixds Laboratory and is expected to give fairly rapid approximations 
of tlie density of fibre population. Tn-o measuring and recording instruments mTere devised, 
viz., a simple integrating wl.reel for estima,ting mean fibre thickness, and a more coniplicated 
instrument, not yet completed, to record the number of observations, sum the measurements, 
and group the data into predetermined class intervals so that the standard deviation can be 
readily calculated. A type of inicroprojector suitable for local manufacture is also being devised 
by the Standards Laboratory. 

@ 4. The F. D. Mclclaster Field Station.-(i) General.-The staff a t  the Station remained 
in a depleted condition. During the pear the officer-in-charge made a short visit to the United 
States of Ax~lerica and New Zealand to conduct inquiries on research in animal breeding and in 
animal production in those countries. Seasonal conditions were unfavorable until January, 
1945, after which good summer and autumn rains fell. Following tlic rains the growth of grass 
was prolific and crops were sown. The live-stock carried included 93 rams, 443 ewes, 191 lambs 
and 77 aged wethers. Of the ewes, 404 were mated in various experiments. The dairy cattle 
comprise three Jerscy cows and two heifer calves. The Zebu cow gave birth to another 
half-bred Jei-sey bull calf. 

(ii) Zebu Hybridization.-(a) Beef Cattle.-There are no further developments to report. 
(b) Dairy Cattle.-A Zebu cross-bred dairy herd is being built up. Two cows now in milk 

are having tllcir procluction tcsted in the University dairy herd, and all the Jersey females are 
being mated with the half-bred Zebu yearling bull as opportunity offers. It is hoped to be able 
to develop a cross-bred herd of sufficient size to investigate tlle inheritance of dairy temperament 
and to observe the effect on production of introducing Zebu " blood ". Evidence will be 
derived from dam-daughter comparisons, the dams being tested-Jersey felrlales and the 
daughters being crossbreds. . 

(iii) Fertility of Sheep.- During the year special studies were completed on (a) time limits 
and selection of inatiiig periods for ewes ; (b) accession to sexual maturity by Merino ewes on 
the Station ; (c) rates of reproduction, accession to ~exual  maturity, and effect of delayed 
accessio~l on the growth of specific Merino and cross-bred sheep populations ; and (d) infantile 
mortality associated svitll delayed accession to sexual maturity. 0l)scrvations reported in these 
studics may lie summarized as fsllows :-(a) The f i i a s t  and second 17-day periods of mating are 
most important during the height of the breeding season. Six years of observation show 
81 per cent. of ewes conceived to matings made in the first 17-day period and fifteen to those 
made in the second, giving a total of 96 per cent. for t,lle first 34 days of the mating season. 
(b) A particular Aoclc of 138 stud iilerino ewes purchased as two-and four-tooths was mated for 
six consecutive years. The percentages of lambs born were 23, 56, and 82 a t  ages of 
approximately fifteen to 24 months, 28 months to 33 months, and 40 months to 45 months, 
respectively. Thereafter the ewes bore approximately 80 per cent. of lambs annually. Their 



female progeny, although fewer in number, showed tlie same trend but on lower levels. 
(c) Comparisons were made of the foregoing rcsults and those from ( 1 )  mating maiden Xerino 
ewes in the Riverina District of New South Wales, (2) ~ o r m a l  reproductive rates of Merino ewes, 
and (3) Border Leicester alld first-cross (Merino x Border Leicester) maiden ewes on the Station. 
The comparisons showed that elves of the particular flock observed a t  the Station were not 
unusual either in delayed accession or in ultimate levels of fertility ; that cross-bred maiden 
ewes reached sexual maturity nluch earlier ; that  their fertility level was higher and that the 
poplllation developed f ron~ 81 Border Leicester ewes by cross-breeding was 185 per cent. greater 
than tlhat developed from the 98 original stud Merinos bv mat,ing them with Merino rams during 
the same six years. (a) Inhntile mortality and that oF ewes during lambing was shown to be 
associated with delayed accession to sexual maturity. 

I n  addition, age as a factor modifying tlie occurrence of oestrus has been studied. It 
has becn found that  a group of Alerino weaners examined daily from nine months of age onward, 
showed 48 per cent. as their maxilllal occurrence of oestrus for only one month prior to  their 
reaching 21 months of age. I11 the tidlowing year tlie figure ~vas  100 per cent. for two consecutive 
months and, during the sabsequent ycar, 100 per cent. for five consecutive months. Adult 
Merino ewes during the same periods had rnavimal occurrences of 100 per cent. in the five 
consecntive months of the same allnual seasons ulltil 1943 -\!-hen they were probably nine to  ten 
years of age and when their occurrences of oestrus were consiclerably reduced. 

(iv) Inheritance of Slcin Wrinkles in  S"j'eep.-Populations have been developed to  the 
following sizes :-F, 208 ; F, 114 : F, 12 ; 1)acli cross 33. Of these 78 are lambs \vl~ich must 
be held until adult age before they can be finally classified. However, observations to date 
justify a provisional hypotllcsis that " wrinkling " and " plain body " are paired characters 
the inheritance of which is 3lendelian and polygenic. Plain body is dominant to wrinltling. 
For this year's mating all adult PI and F, females have becn pooled and rantloniized into five 
sub-groups each of n~hich has been mated with an  individual Merino ram. Each of the rams 
has been phenotypically clas~ified and selected to  mske a series having ascending scores for 
wrinkling. The scores of the five rams are 0, 10, 15, 21 and 25 respectively. Their progeny will 
all be back-crosses and the object of the mating is to determine to what extent wrinkling of the 
progeny from comparable mates mill be influenced by different degrees of wriirlding in the sire?. 

(v) Inbred Flocks 01 Australian Mpri1zos.-(a) Beginning with the ram M, and his mates, 
this flock consists of 7 rams, 16 ewes and 4 lanibs. Four rams and seven ewes are not inbred 
but the average coefficient of inbreeding of the remainder is 24.4 per cent. in which the highest 
is 25.0 per cent. Detailed examillation of this flock adwaits provision of furthcr facilities, but 
appraisal indicates that plainness of body, a peculiar lockfness of the fleece wool, a high degree 
of crimping. and considerable uniformity of fibre diameter are being established. 

(b) The original Boonolte flock has been augmented by purchases of sheep of tlie same 
breeding from Dooliie College. It is retained as two sub-groups which consist of 10 ram? and 
81 ewes, and 7 rams, 13 wethers, 74 ewes, and 21 lambs, respectively. Planned rnatings are 
gradually increasing consanguinity within the sub-groups. 

(vi) Paults and Spec$c Breeding Groups.-(a) Hollow Rack.-The group totals 29 parents 
and offspring mated to give an  F,, being hollow-ll~aclted rsriis x straight-backed ewes, and to give 
an inbred back-cross by the hollo~v-haclted Merino r a n i s  F, hp the same ram. As yet there is 
nothing to report. 

(b) Parrot Mouth.-The M, inbred floclc is being used for these observations. 
(c) Hairiness (synonym " fluffy tip ").-Ilfatings continue between a particularly " hairy " 

Merino ram and Merino ewes with and witliout " hair ". There are no observations to report. 
All sheep on the Field Station have been examined for " hairiness ". 

(d) Po1ledness.-Matings continue in an endeavbur to secure a full " depression " ram. 
The group now contains 58 parents and offspring. 

5. National Field Station, " Gilrutlt, Plai l~s  ", Qtceens1and.-(i) General.-The season has 
remained comparatively dry throughout, with relief rain in July-August, 1944, and in February, 
1945. There has not been a really good fall of rain since December, 1942. The rainfall for the 
last three years has been 15.85 incl~es, 6.81 inches and 10.54 inches. 

The rain in July and August, 1944, was too early and* insufficient to make much grass 
growth, and the rain in Pebrnary was patchy, the response in inany parts disappointing. The 
country and the stock would have been in n very much worse condition than they are had i t  
not been for the fact that for the last twelve months the place has k)cen very lightly stoclted. 
Supplementary feeding of some of the slieep 11~as commenced early in July but was discontinued 
after the rain in that moiitli. Feeding of some sheep Fvas again commenced early in February 
but continuance for a long period was again made unnecessary by the rain a t  the end of that  



month. On the whole the sheep have maintained their condition well, and the wool a t  shearing 
was attractive, with very little unsoundness. Lambing conlmenced a t  the beginning of 
September and 49 per cent. of t h e  lambs were marked a t  the end of October. 

(ii) Observations on tlze Control oJ' Crutch Strike.-In experiments depending on the 
activity of blo11-flies for results, the continued dry corditions have militated against them. 
In only one experiment were results of some value obtained. This was an experiment 
comniellced at  lamb marking in October, 1844, to investigate the relative merits of the modified 
Mules operation performed a t  lamb marking or perforwlcd a t  a more mature age, and also to 
test the efficacy of a surgical treatment of the tail in preventing tail strile. The Blules operation 

1 was again found to have value in protecting lambs from strike. The figures for tail strikes were 
rather small but seemed to indicate that the tail treatment had a t  least some effect. In all 
other blowfly experiments no further strike results can be reported. 

(iii) Observations on Sheep Classing.-In the experiment the results obtained so far are 
rather inconclusive but indicate that cla,ssing at  about eighteen months of age is more efficient 
than classing a t  six months to eight months. At the younger age, however, fairly good results 
were obtained. Study of the data suggests that classing on the basis of production would be 
considerably more efficielit than subjective classing by hand and eye. The data are, however, 
not yet sufficiently complete to assess the results with certaintry. 

(iv) Jiliscellaneous In~~estiyations.-An experiment, designed to compare the relative 
' 

production of ranis and wethers, was commenced a t  marking in 1944. This has not yet . 

progressed far enough to yield results. 

An experiment was also commenced a t  marking in 1944 to test further the possibility 
of dehorning rams as lambs. A ineasure of success has been obtained but the method requires 
further investigation. 

In October, November and December, experiments in the feeding of wheat to sheep were 
carried out ; the conclusions drawn are as follows. It is not possible to feed sheep satisfactorily 

wheat by laying it in trails on the grourtd even when the ground is hard. 'L'roughs of some 
description are necessary. With the sample of wheat used which was, if anything, below F.A.Q. 1 there did not appear to be any liklihood of serious losses ~rrhen sheep ate relatively large quantities 

1 even when they came on to the wheat without any previous training. Where they had 
' @ uninterrupted access to it, birds, chiefly galahs, consumed as much as 15 lb. of wheat pcr day 

a t  each feeding place. 

6. Publicatiorzs.-The following papers were published during the year :- 
Dick, A. T. (1944).-Aspiration biopsy of the liver in sheep. Azcst. Vet. J. 20 : 298- 

303. 
Franklin, M. C., and Macgrcgor, C. H. (1944).-Experimental investigation of the 

cause of death of Bfcrino rams after long journeys by rail. Ibid. 20 : 328-331. 
Franklin, M. C., ancl Reid, R. L. (1944).-Observations on the cyanogenetic properties 

of linsecd " nnts ". Part I .  Peecling trials with sheep. Ihid. 20 : 332-337. 
Gill, D. A,, and others (1945).-Trombidiosis of sheep in Queensland. Illid. 21 : 

22--3 1. 
Johnstone, I .  L. (1944).--Tailing of lambs ; relative importance of normal station 

procedures. Ibid. 20 : 286-291. 
Munch-Petersen, E. (1945).-Studies on bovine mastitis. 11. Note on the presence 

of streptococci, especially Str. agnlactiae, in mill< from beef cows. Ibid. 21 : 
12-1 4. 

Munch-Petersen, E., and others (1944).-Note on a lytic phenomenon shown by 
I Group B. streptococci. Aust. J. Exp. Biol. &led. Sci. 22 : 197-290. 

Turner, A. JTT. (1944).-Successful preservation of AnapZasma centrale a t  temperature 
of solid carbon dioxide. Aust, Vet. J. 20 : 295-298. 

Turner, A. W-., and Eales, C. E. (1944).-8-Haemolysin of Clostridium welchii'type 
C. 1. A characteristic haemolytic reaction of the C1. welclzii type C on ruminant 
blood agar. Aust. J. Ezp. Biol. Med. Sci. 22 : 215-221. 

Watson, R. H., and Jarrett, I .  G. (1944).-Studies on deglutition in sheep. 
(1) Observations on the course taken by liquids through the stomach of the 
sheep a t  various ages from birth to maturity. (2) Observations on the influence 
of copper salts on the course taken by liquids into the stomach of the sheep. 
Coun. Rci. Ind. Rcs: (Aust.), Bull. No. 180. 

. Watson, R. H., and Jarrett, I .  G. (1945).-Intubation of the abomasum in sheep. 
Aust. Vet. J .  21 : 8-11. 



V. BIOCHERlISTRY AND GENERAL NUTRITION. 
1. General.-During the period under review, the autritional research projects undertaken 

m connexion with the victualling of the Armed Services have for the most part been completed. 
A new and enlarged edition of the " Food Composition Tables " was published, and in addition 
to t,hose used by the Department of tlle Army about 15,000 copies have been distributed to 
inilividuals who are conceriicd in various ways with the nutritional well-being of the Australian 
people. Some lines of investigation nnclertaken during war-time have been continued and will 
be extended. These concern mainly the composition and nutritive quality of Australian foods. 

There has been no break in the sequence of the long-term research projects which are 
concerned with the nutrition of the Merino sheep. Apart from a lessened activity in some, 
which was the direct consequence of war, all have been actively pursued towards the solution 
of nutritional problems which influence the Australian wool-producing industry. Lack of funds, 
however, still seriously limits the speed with which discoveries made in the laboratory can be 
extended by field experience to reconimentiations which may be applied directly to station 
practice. 

2. Nutrition and Wool Production.-Various aspects of the relationships between the 
nutrition of the Merino sheep and the quantity and quality of the wool it produces have been 
the subject of stltdy in this laboratory for a considerable period, and some of the findings have 
been discussed in previous Reports. These researches have demonstrated uneyuivocally that 
a change in the nutritional level of the order of that which occnrs during any year under natural 
grazing' conditions in Australia will alter very materially the rate of wool production and 
markedly affect the mean fibre diameter of the fleece. 

Extension of these observations to the study of samples collected a t  bi-monthly intervals 
from sheep grazing under widely different conditions in South Australia and in Queensland has 
proven that variations of this order are a general occurrence over most of the areas where sheep 
are depastured in Australia. Analyses of the variance of tlle diameters of the wool fibres have 
demonstrated that the cliange in mean diameter brought about by fluctuations of ~lutritional 
level is accompanied by no less material alterations in the characteristics of the fibre-diameter 
distribution curves. These findings bear directly on the selection of sheep which are most 
suitable for the efficient production of wool from each of the wide variety of nutritional 
environments to wl~ic11 sheep are subjected in Atlstralia-which is, with little doubt, the most 
important problem of the wool-producing industry. The more intensive studies with sheep 
kept under carefully controlled conditions in the laboratory annexes and in pens have revealed 
the marked changes which the nutritional level can bring about. In the mature sheep the most 
obvious effect is in the quantity and quality of its wool production. When the young growing 
animal is confined to rations similar ic effect to those available in many natural grazing areas, 
not only is its rate of growth and wool production retarded, but its ~lt imnte size, sllape, and 
wool-producing efficiency are all very different from those it would assume if more favorable 
nutritional conditions had allowed full expression of its hereditary propensities. The difficulties 
involved when an attempt is made to select animals in one environment for the efficient 
utilization of tlie fodder under entirely different feeding conditions have thus been clearly 
revealed. As soon as the necessary materials and personnel become available, it is proposed 
to test the relative efficiency of a number of well-established strains of Merino sheep when they 
are subjected to a variety of different environments. The results of this investigation should 
provide a rational basis for breeding policy. 

3. Drought Feeding and Metabolic Studies.-The primary importance of a relatively cheap 
source of protein for use as a supplerncntary feed has been stressed in previous Reports, and 
mention has been made of the possibility of utilizing simple nitrogenous compounds, such as 
urea, as protein substitutes for tliis purpose. The investigation of tliis aspect is bein5 extended 
to a more intensive study of the nutritional requirements of the symbiotic micro-organ~sms which 
inhabit the rumen and which are functional in the synthesis of useful protein from simple 
compounds. Meanwhile, observations of the over-all effectiveness of urea supplements when 
added with other materials to the rations of sheep collfinecl in pens and fed on protein-deficient 
rations are being continued. There is now little doubt that under certain conditions the 
efficiency of the conversion of urea to protein is high, but as yet these conditions are not well 
enough understood to enable a recommendation to be made for the general employment of such 
supplements. The ultimate usefulness of simple nitrogenous compounds of this sort to the 
wool-producing industry will depend on a more complete ];nowledge of the other materials which 
necessarily must be fed along with them in order to ensure that they may be dealt with efficiently 
by the micro-organisms concerned. The programme has thus been enlarged to embrace 
microbiological studies of this synthesis. 



'I'he investigations concerned with cellulose digestion, and with the physiological and 
biochemical studies of the intermediary metabolism of tlle products which arise from the bacterial 
degradation of cellulose, are being contjnsred. 

During the past year it became possible to take up the work on the digestion of 
carbohydrates by the sheep. Chemical methods for the quantitative determination of the first 
four of the aliphatic fatty acids havc been perfected, and, by the use of this tool, knowledge of 
the fermentative processes wllich occur in the runien has been considerably extended. Study 
of the digestion products arising from in vifro fermentations and from samples withdrawn through 
fistulae from the rumen of the sheep has provided a basis of lir~o~~ledge for the interpretation of 

1 the processes iiivolved. The work is proccc(ihig. 
(i) Bne~gy Hetabo1ism.-For the past year the work on energy metabolism has been 

devoted mainly to a study of the dissipation of energy by sheep during prolonged intervals of 
starvation supervening on periods of feeding a t  different levels. Observations are 11tling made 
of the capacity of the simpler fatty acids to provide tile energy requirements of the fasting slzeep. 
Tliese investigations comprise a part of the niore comgrcl~ensivc programme concerned with 
the utilization of cpll~~lose and other complex car1)ohydrates by the ruminant. 

A study is being made of the relationship between the level of feeding and the energy 
dissipated by sheep fed on the rations employed in the previously reported experiments, which 
were carried out to determine the effect of the level of rl~~tritioil on the growth, developmeilt, 
and wool-prodncing capacity of ialcriruo sheep. The rcs~~l t s  allow a reasonably precise estimate 
to be matlc of the energy content of the tissues laid down during pcriods of maximum and of 
seriouslj7 retarded growth, and thus extend the usefulness of the data collected over the four 
years during which these experimental observations were made. 

(ii) Vitmin A in Drolq7zt Peeding.-The progress of the studies devoted to the solution 
of 19xoblems associated ~~Trjth the supply or vitamin to Aoclis during prolonged periods of dry 
feeding has been outlined in previous Reports. Observation on the bcl~a$viour of sheep which 
were col~finecl to vitamin A deficient rations has indicated that it would be reasonable to expect 
the syrrlptoms of vitamin A deficitlncy to beconie apparent in sheep after they have grazed 
continuously for six months on dry pasture. The conditions kno~vn to prevail in certain areas 
of western Queensland and of New South Wales are such as inay be expected to provide the 
circumstances necessary for the onset of these untoward eEccts. Experimental investigations 
of the effects whicli supervene when supplements containing vitamin A are fed to sheep grazing 
on such areas may be undertaken when facilities become available. It is likely that the effects 
of the lack of sufficient vitamin A will reflect principally on the ability of blieep to reproduce. 
The delivery of dtlad or of weak offspring is a regular feature of vitamin A deficiency. 
Experiments with sheep in pens are a t  present in progress to determine the actual amount of 
vitamin A necessary to enable them to reproduce normally. 

(iii) Plant Protei?zs.--Work on the amino acid constitution of the protoplasmic proteins 
of plants, wlLich are the raw materials from which the sheep produces wool fleece, has been 

L continued. The arginine, histidine and lysine contents of the large-scale preparations of 
proteins from the leaves of Phalaris tuherosn, Horcleum murinum, Metliargo satilia and !Cleclicago 
denticulnta, mentioned in the previous Report, have been estimated in replicate assays. The 
possibility of errors in the histidine estimations has been recognized and cllccli estimations are 
being made with modified procedures. The maiil findings are similar to those previo~~sly reported 
from this laboratory for protein preparations wl~ich were not properly representative of the 
whole of the proteins in plant leaves. 

In recent years the occurrence of hydroxy-lysine among the hydrolytic products of 
proteins has been clainicd. Elicleavour to detect the presence of this amino acid in leaf proteins 
has so far indicated that it occurs only in very sinall quantities, if a t  all. 

Methods involving partition chromntograplly have been developed successfully in Great 
Britain for the separation and qua,litative identification of the amino acids in very small quantities 
of protein liydrolyeates. The possibility of utilizing such procedures for trhe purpose of chec1;ing 
the constituents of fractions obtained in the analytical work with plant proteins is being 
investigated. 

Tlie protein of the seeds of T~ifolium subterranezlm has been analysed. In common with 
the seed proteins of other legumes this was characterized by a very sniall methionine content. 
The cystine contel3t was found to be extremely sulall. The tryptophane contents of the wlrole 
proteins in the seeds of several legumes have been determined and found to be, low. 
A - 

Work on the effects of infection with mosaic virus upon the proteins in the leaves of tobacco 
plants, which was begun some years ago in collaboration with the TVaite Institute, has been 
completed. Analytical evidence suggested that the cl~nngcs in the composition of the " whole " 
proteins are small. P1:ysical characteristics which determine the solubility of the proteins in 
certain solvents were, however, observed to be profoundly altered. 



(iv) Plrysiological and Tissue Jlelubolism Xtudies.-The study of oxygen transfer in tissues 
of normal animals and in those of animals which have been rendercd cieficient of certain minor 
elements has been continued. Methods for the assay of tissues for cytochrome c oxidase have 
becn perfected and applied to the determination of the concentration of this enzyme in various 
organs of nornlal and of copper-deficient sheep drawn horn experiments discussed elsewhere in 
this Report. Spectrophotometric e~tima~tions of thc cytocl~ronlc c content of these tissues have 
also been made as an integral part of a comprehensive investigation of the physiological 
mechailisms which become so clearly affected in the copper-deficient animal. A study of t l l ~  
effect of chronic cyanide poisoiiiiig on the oxygen-transfer mechanism has been undertalicn in 
connexion with this investigation. 

As a part of the programme of work concerned with the intermediary energy metabolism 
of the sheep, methods have been evolved for tlle continuous intravenous injection of nutrient 
solutions into sheep confined in the chamber of the indirect calorimeter. 

111 a study of the carbollydrate metabolism of tJhe shcep, which has long been recogirized 
as being very different from that of other animals, symptoms of diabetes n~ellitus have been 
induced by intravenous injection of alloxan. These svunptoms were observed to respond 
favorably to iiisulin, A histological investigation of the pancreatic lesions is being made. 

4. Pluorine and C'hronic P1uorosis.-Some years ago in this laboratory a comprehensive 
study was made of the effccts of chronic fl~xorosis experirrlentnlly induced in sheep by adding 
liiiown quantities of fluorides to their diet. Apart frorn untoward effects on the general health 
and proclnctivity, well-defined lesions of the teeth such as mottling of the enamel and selective 
abrasion of the molars mere observed. Characteristic lesions of this type have since been 
observed to be prevalent in flocks confined to certain artcsian waters ill Australia. Analyses 
carried out by tlie Queensland Department of Agriculture and Stock have shown that bore 
waters which serve the affectid areas contain fluorine in concentratioiis ranging from two to 
twenty parts per million. These concentrations are probably increased nnatcrially by 
evaporation from the bore drains in vf7hich the water is reticulated. Experimental investigations 
have been undertalien to determine the minimu111 quantitv of fluorine that will produce 
untoward effects in young sheep when they consllrne it in their drinlcing water. The findings 
from this study will determine the procedures which may be reconimendccl to combat the 
disabilities of chronic fluorosis suffered 'rjy the floc1;e in these areas. 

5. Minor Element De$ciencies.-(i) General.-The development of the researches 
concerned with minor element deficiencies has becn discussed in the rcports submitted during the * 
period intcrvening since tlie discovery was made in this laboratory that a minute quantity of 
cobalt in the diet is essential for the normal health of ruminants. The elucidation of the 
aetiology of coast disease as a dual deficiency of cobalt and copper focussed attenti011 on the 
importance of the role which minor elements assume in agriculture, and quiclrly led to the 
recognition that not only the welfare of grazing sheep and cattle, but also the protluctivity of 
cereal crops and the development and persistence of desirable pasture species on relatively huge 
areas in Australia are seriously impaired either by the absolnte shortage or by t41c low avai$bility 
of copper, zinc, molybdci~um, &c., within the soils. Inte~lsive study on very deficient areas has 
provided the information necessary for the recognition of areas r~-here deficiencies of this nature 4 
are less frank. These lattcr have proven to be very extensive, ant1 here the response to treatnlent 
is economically of far greater consequence than that of tlie more restricted and more obvio~~sly 
affected areas where the deficiencies were first discovered. 

During the past five years investigations in the field have of necessity been confined to  
areas relatively close to the central laboratory. With increased facilities it will be possihlc to 
extend these ~tudies to other States of the Cornmonrvcaltll. 

In the period under review the research has been directed more vigorously towards the 
investigation of the physiological mechanisms which are impaired when animals and plants 
suffer from deficiencies of these essential elements. An investigation of the constitution of the 
wool keratin from copper-deficient sheep is being carried out. 

(ii) Cobalt Deficiency.-Observations of experimental flocks depastured on the cohalt- 
deficient calcareous dunes a t  Robe have proved that the equivalent of 0.1 mg. of cobalt per day, 
administered in three doses each week, is sufficient to provide for the total requircrricnts of 
growing Merino sheep. Critical analyses of the available fodder frorn the paddocks on which 
the flocks were confined, indicated that the quantity of cobalt ingested each day in the fodder 
would be approximately 0.04 mg. of cobalt. The cobalt rt~cluirement of the sheep thus lies 
between 0.04 and 0.14 mg. per day. Experiments carried o ~ ~ t  over the past four years show 
conclusively that cobalt must be supplied at  frequent intervals. Afassive doses administered at  
intervals of over a month did not prevent the onset of the acute syml?toms of cobalt deficiencp. 
During the year the analytical procedures for the dctermii~ation of the minute amount of cobalt 



were further improved and simplified, and with the more handy technique the seasonal vari a t' ion 

of the cobalt concentration has bccn determined in a number of pasture plants growing on the 
deficient tracts, and the response to cobalt dressings has been observed. In the arcae ullcler 
review dressings of 5 lb. cobalt sulphate per acre have little effect on the concent~*tion of coknlt 
in the fodder plants. 

A series of studies has been undertaken to extend knowledge of the physiological 
mechanisms whicll require cobalt if they are to function normally. It has been proved 
unequivocally that intravenous irljectiorl of cobalt neither prevents nor corrects the ulztoward 
effects of cobalt deficiency in the sheep ; cobalt must be ingested at  frequent i~~tervals. This, 
arid tho fact that ruminants are seemingly the only animals affected, prorides a working 
hypothesis which may lead to the understanding of tlie role wilich cobalt plays in nutritional 
physiology. Prom experiments carric~d out by the Division no  conclusive evidence has been 
obtained that frequent massive doses of tvholc liver containing less than the therapeutic dosc of 
cobalt arc effective in preventing cobalt deficiency. The changes in the blood during extreme 
cobalt deficiency are being studied further. 

(iii) Coppe~ De$cie!lcy.-During the year the experiment designed to determine thc 
relative brhaviour of Merino and Border Leicestcr sheep when subjected to various degrees of 
copper deficiency and of copper excess was completed. )lost of the animals were brought from 
tlie field station for intensive study in the laboratory, 

In order to provide further information of the break-down of the wool-proc3_~1cing 
mechanism in copper-deficient sheep, an esperiment has been started with a very even flock 
of ewe weanere drawn from a strain of Merinos which has the hereditary prepcl~sity to produce 
stylishly crinlped mool. This flock has been divided into eight groups which are bcing ircated 
with the equivalent of 0, 1, 2.5, 5, 7 . 5 ,  10, 16 and 20 mg. Cu per day, respectively, while 
depastured on the deficient terrain at  tlle Robe Pield Station. The results, after less than one 
year's observation, indicate that the very marked ii~lprovement in the quality of the wool reaches 
a maximum in tlic, groups receiving between 7 . 5  a,nd 10 mg. Cu per day. The Aeeces froni these 
animals will be used for further study of the nature of this lesion. Tlre animals later will be 
mated and the effect that the various levels of copper intalcc exert on the ability to produce 
normal lambs will be observed. 

The esperimental trials with sheep on copper-dressed pastures a t  Robe have been 
continued. As in the two previous years sheep which received copper supplemei~ts in addition 
to that obtained from the copper-dressed pastures have again produced slightly more mool than 
those which received their copper only through the grazing. The latter groups in several 
instances have had subnormal blood copper levels and the fleeces of some of them now show 
the signs of copper deficiency. Ewes which were lambed on these pastures are producing their 
second successive lambs. 

The ability of copper dressings to provide the full complement of copper necessary for 
normal wool production by grazing sheep is being investigated on a larger scale on the diflerent 
types of country where the field stations a t  Iceit11 and at  Borrilca are situated. On the former 
site, steely ~vool was produced only by the group receiving no copper and depastured on the areas 
which had not been dressed with copper. At Borrilia no steely ~vool was observed in any of the 
experimental animals during 1944, ;iltllougli in some seasons this syn~ptom of copper dcficiolcy 
is very prevalent. At the Elliston Yield Station observations have rendered it clcar that the 
main limiting factor of this area is cobalt deficiency ; copper deficiency, however, is incipient 
at  this site. At the Tintinnra Pield Station similar effects have been observed, the main d e f i c i e ~ ~ c ~  
being cobalt. At Glcnroy Pield Station there is unequivocal experimental evidence that cobalt 
deficiency can limit very seriously the well-being of sheep depastured on this type of heavy 
black soil. 

The detailed mapping of the deficient areas is now nearing completion. 
During the year a trial has been undertaken on the State Experimental Farm a t  

Kybybolite, South A~~stralia, where, in co-operation with the Soutl~ Australian Department of 
Agriculture, an experiment has been started to determine the limitations imposed Iny minor 
element deficiency and by parasitism on sheep grazing on the improved pastures of this &la. 

(iv) The Wool from Copper-deJicient Sl1eep.-A brief summary of the findings from the 
investigations concerned with the effects of copper deficiency on tvool production has been 
discussed previously. A report of the results of the pllysical examination of the fleeces from the 
copper-deficient and the copper-trcated experimental sheep has been received from the IVool 
I~ldnstries Research Association, Torridon. The most strilting findings which concern the 
manufacturing performance of copper-deficient n-001s are those from the scouring, carding, 
combing and spinning tests. Tlre treatment of the sheep with copper produced marli-ed 
differences in the properties of their fleeces, mainly in the tensile strength of the fibres and in the 



crimp. The nature of the wool grease was apparently altered also ; the copper-deficient fleeces 
acted abnornlally during scouring. The low tensile strength of the m~ool from the 
unsupplemented animals was proba1,lg- the main reason for the extensive breaking of the fibres 
during scouring. Although there was no significant difference in fillre length between the 
fleeces from the copper-d~ficient animals and those from the copper-treated aninlals, after carding 
the former were so short as to be fit only for Frcnclr combing. Tl~e tears ol~scrveil in combing 
reflected this b~c~akage during carding. 

Insofar as could be determined with the relatively small amount of wool that was 
available for these t'ests, the flecces from animals treated with 5 mg. copper per day behaved 
normally. The fleeces from the 50 mg. per day group appeared to process a little better than 
those from the 6 111g. copper per day group. 

A detailed btudy of the amino acid distribution in the normal and copper-deficient wool 
is being rrlade and the physical behaviortr of the fibres is being tested. Histochemical 
observations of' the follicles of experimental copper-deficient sheep have already clearly 
indicated the origin of the copper-deficient lesion in the wool structure. 

6. Agrostology anti Plajzt Nvt~ition.-The markedly beneficial effect of small quantities 
of copper sulphate on the yield of' cereal varieties and on the persistence and yield of pasture 
lepurnes and grasses grown on the Rohe calcareous sand has been dclnoilstrated. The 
eficctiveness of single dressings of copper sulphate has been shown to persist over a ~iunlber of 
years. There was some evidence, from observations matie in the field. that copper sulphate 
applied to the soil twelve months before seeding wit11 cereals or pasture species was considerably 
more effective than similar quantities of copper sulphate applied at seeding : this wax 
particularly so in regard to the yield of oats. 

Data had been obtained prerionslv to show that copper applied to oats at  seeding was of 
greater value than an equal dressing app1it.c-3 later in the season to plants which had become 
established. Prom data obtained in 1944 it was evident that copper applied four months or 
eleven months before seeding was of very much greater value than an equal quantity of copper 
applied a t  seeding. Addition of copper sulphate (14 Ib. pcr acre) a t  secding increased the grain 
yield of oats frorn 1 bushel to 14 bushels per acre, while over 60 bushels were obtained wllere 
the copper dressing bad been applied as a ttopdressing four nioi~t~hs or eleven molitl~s before 
secding. This response of oats to copper sulphate applied before seeding 1vas similar in many 
respects to the response in development and yield which was obtained following a heavy dressing 
of nitrogenous fertilizer. The yield and seed procluction of barrel medic ?own under a cover 
crop of oats was also conside>.shlv enhanced when the copper dressing .i$Tas applied some 
months prior to sowing. 

Investigations into the mineral nutrition of plants grown on the sandy mallee and heath 
soils of the Ninety-mile Desert in South Australia were commenced in 1944. Cereals and 
pasture species grown on the Laffer sand withont the addition of phospl~ate remained extremely 
dwarfed and cl~>veloped rnarked sjmlpton~s of phosphorus deficiency. Addition of phosphate 
permitted vigorous growth, and maximum yields were obtained when superphosphate was 
applied a t  the rate of 2 cmt. per acre: A deficiency of two trace elements was revealed and 
responses to their application depended upon the species of plant concerned. The yield of oats 
was considerably increased by a dressing of zinc sulpllatc, lucerne showed a response to copper 
sulphate, and the yield and particularly the seed production of subterranean clover was 
improved Iny the addition of zinc snlphate and copper sulphate toyether. It is evident that 
the trace elements zinc and copper will play an important part in the development of the vast 
area of mallee and heath sands in the Ninetjr-mile Desert i ! ~  Soutll Australia and Victoria. 

7. Accessory Pood Factors and Pood Composition.-The investigation of the vitamin C 
content of dehydrated lncernc leaves hy bionssnys with guinea pigs ha:: been completed. The 
vitamin C measured in this may appeared to be slightly less than that determined by any of 
the several chemical procedures, all of which involve the reduction of 2 : 6-dichlorphenolindo- 
phenol. 

Work on the chemical determination of riboflavin and of thiamine has been carried out 
as a preliminary to an iilvestigation of the vit,amin R1 and vitamin R, content of somc 
,4ustralian foods. 

8. P~~blications.-During the year the following papers were published :- 
Rest, R. J., and Lugg, J. VT. H. (1944).--Partial composition of tobacco mosiac virus 

protein : the amide, tyrosine, tryptophane, cystine (plus cysteine), and 
methionine conter~ts. Azlst. J. Exp.  Biol. &Iccl. Sci. 22 : 247-250. 

Lugg, J. FV. IT., and Clowcs. G.  J. (1945).--Partial amino-acid composition of t b c h  
proteins of some legume seeds : the tyrosine, tryptop'l~ane, cystine (plus cysteine) 
and nlethionine contents. Ibid. 23 : 75-79. 



Lugg, J. TV. H,, and Weller, R. A. (1944).-1,arge-scale extraction of protein samples 

~ reasonably representative of the whole proteins in the leaves of some plants : 
the arnide, tyrosine, tryptophan, cystine (plus cysteiiie) and lnetllionine conteiits , 

of the preparations. Biocltern.. J. 38 : 408-41 1. 
Lugg, J. W. H., and TVeller, R. 4. (1944).-On the sulphur present in the seeds of 

certain 'legumes, with special reference to the cystiiie phzs cysteine and 

I 
methjonine contents of the proteins. Aust. J. E ~ J .  Biol. Med. Sci. 22 : 149--155. 

I VI. SOILS INVESTIGATIONS. 
1. General.-The Division of Soils l ~ a s  continued with. a wide programme of investigations 

and surveys in the Conmlon~vealth. Polio~,ving reorganization of the Division last year into 
the four sections of Soil Surveys, Chemistry, Physics, and Bacteriology, there has been a steady 
growth of staff and in the quantity of work undertaken. The principal 01)stscle to rapid progress 
is still the laclr of expericnced staff ; but this is bcii~g rectified by the training of new personilel. 

1 The setting up of a regioiial base a t  Perth with a permanent oficcr in charge for soils 
investigations i11 Western Australia has marked a step forward in decentralization which it is 
proposed to carry further. 

The Division Iias its head-quarters a t  the Waite Agricultural Research Institute of the 
University of Adelaide, ancl the staffs of both institutions are closely associated in agricultural 
research. Co-operation with the State ]Departments of Agriculture, Lands, Irrigation and 
Forestry and the State Reconstruction and Lai1i1 Settlement authorities has continued smoothly. 
In the Commonwealth sphere the Division has provided certain technical advisory service to 
the Rural Reconstruction Comnlission ancl the Department of Post-war Iteconstruction. 

It has become evident in recent years that the field ~vorlc has turned more and more to the 
relation of soils and land-use. Tlle soil survey is of little importance unless the classification 
and mapping of soils can be put to direct uee, whilc the proper definition of soil problems 
affecting production is a basic step in achieving agricultural progress. The three main objectives 
of the I)ivision are-(1) To make systeirlatic investigations of Australian soils for the use of the 
farming community and the advisory and admiizlstrative services in the various States. 
(2) To make soil surveys of virgin areas for future settlement and such settled areas as present 
problcnzs in development. (3) To conduct f~uidamental research in the pedology. chemistry, 

I 
physics and bacteriology of Australian soils. Both Government departments and private 
agricultural iiiterests are becoming increasingly concerned with the investigation of problems 
in lanci-use and fertility and the assistance rendered by the basic soil studies. 

2. Soil S.trrvey Sect;on.-The field study of soils has been undcr constant review to improve 
the technique of surveys and establish a better scientific, foundation for land utilizatioli studies. 
Surveys have been conducted either on a close detailed pattern or on a wide scale where the 
nature of the country or the potential uses did not justify more precise work. In several cases 

I wide reconnaissance journeys were made to win up the relative values of arras for developmental 
purposes. Almost all the work has turned on the requirements of post-war land settlement 

I 
primarily for serviceillen, the exceptious being a proposed irrigation development in already 
settled country and some soil erosion studies. The field work has been carried out in all the 
States to a varying degree. 

(i) Western A~cstra1ia.-An officer has been appointed with head-qua,rters in Perth to be 
responsible for soils investigation of the Division in the Western Australian region. 

The surveying of areas proposed for p o ~ t - ~ a r  devclupnlellt in the Blackwood River 
district was continued from October to Nay as cliniatic conditions prevent field worlc in the 
winter and early spring. It was necessary to set up a camp for the survey which was in virgin 
country distant from settlements. The work was carried through by an arrangement with the 
Departments of  land^ and Agriculture, with which a close liaison was maintained. The former 
provided a land surveyor for establishing accurate base lines for the soil survey to work from 
and for the management of the camp. Considerable experience was gained in the methods and 
requirements for soil surveying in a dense type of scrub-heath country. 

In all, 76,000 acres were covered in moderate detail and an additional 53,000 acres in 
wider tmversee, thus completing the survey of the Blackwood River district sufficiently closely 
for assessing its value for settlement, the requirements and general lines for subdivision, and the 
probable problems facing dt~velopinent. The maps and report are being compiled. 

Ari additional area of 4,300 acres was surveyed in detail in the Nillup settlement as typical 
of a much larger area partly settled in the adjoining district to Bla,clia~ood River. 

(ii) Tasmar~ia.-The main field activities have been in the north-west portion of the State 
on the swamp areas being examined for settlcrrlent on behalf of the Tasmanian Post-war Land 
Development Committee. The season proved particularly bad and slow progress was made 



under hard conditions. A beginning had been made in the previous summer in a reconnaissance 
of 5,000 acres of the virgin Alontagu Swamp which proved distinctly promising. It was hoped 
this year to cover a large area, but at  no stage was the swamp quite dry, and restricted progress 
only was achieved. The Department of Lands has had land survev ~vork in hand for a long time, 
and it llas been estimated tlmt Montagu snanlp covers at  least 50;000 acres plus acltlitional areas 
on the nearby Welcome and Disrrial Swamps. The soil survey of these will be a maj:)r task for 
attack next mrnmer. It is believed also that a considerable section in the adjacent Ilncli River 
vallcv  ill be useful for development, and aerial photographs have been secured of it. The soil 
survky of the already developed ICIowbray Swamp in the district was begun antl will provide a 
good guide to the qu;~lity of the virgin land. 

Liaison has been maintained with the Departments of Lands and Agriculture. The 
experimental field work on plots laid down on the TVatcrhouse Estate surveyed last year have 
been followed closely. The final sum~rling up of this belt of country indicates its unsuitability 
for post-war development until a number of serious problenls have been solved. 

(iii) South Australia.--Considerable attention has been given to potential irrigation areas 
a t  the recluest of the South Australia11 C:overnment which is concerned with selection and 
development of post-war settlement schemes. Most of the proposed new irrigation schemes 
have been small. A general inspection has been made of a number of local units suggested as 
possible schemes but none proved suficiently attractive for State enterprise. Detailed surveys 
have been made of 7,000 acres at  Lyrup, 2,000 acres a t  Loxtoll, a recoi~naissa~noe of 2,000 acres 
a t  ~~c In to s l i  and of 1,500 acres a t  Chaffey. lZcports arid recommendations 011 soils and the 
potential use of these areas have been made to the appropriate nnthority. A great body of 
experience is now available on the types and potential usefuliiess of soils occurring along the 
Murray 'CTalloy. An additional survey covered the old Pekiila settlement to define smtable 
portions for irrigation with the lirnited water supply available. 

For three years the Department of Lands has maintained an experimental block on 
Kanga,roo Island to study methods of pasture establishm2nt and management. Sufficient 
progress seemed to have been made to warrant the soil survey of a large area for subdivision. 
To date 65,000 acres have been mapped. Tlie maps and field report are partly completed. 

A small unit of 1,500 acres in the Hundred of Kongorong in the south-east which had been 
offered to the Land Board for purchase was examined a t  its recluest, and proved unsuitable for 
snk~division. Inspectioll was made of nine large estates proposecl for rcsumption and subdivision 
for post-war settlement. These estates are all in country of assured rainfall and nlostly good 
soils, and it was not deemed necessary to survey them in detail a t  present. This will be done 
if it is decided to subdivide for allotment to soldier settlers. 

A nurnber of sn~all unit surveys have been made for Government departments or for 
private interests, and recommendations made as to soil types and uses of the land. 

(iv) Victoria.-The soil erosion survey begun last year in the T)ooliie-Benalla district 
was continued as far as soil conditions permitted. The extreme drriiess of the soils during the 
past twelve nlorlths in that area has preventrtl proper invest@ations being made. Two 
parishes-Dookie and Currawa-have been completed as to soil and erosion mapping and 
considerable progress made with wider surveys of adjacent areas not subject to erosion. Tests 
have been made of the rate of infiltration of water into soils of various types under va,riable 
conditions of slope and ground cover to devise a means of estimating the erodibility of soils. 
Attention is being paid particwlarly to the tunnelliiig type of erosion. The work is being done 
by arrangement with the Soil Conservation Board of Victoria and should provide a very useful 
basis for extcnsion and experimental work in control. 

A reconnaissance journey was made through four districts in company with officers of the 
Departments of Apiculture and Lands to inspect broadly areas of Crown land proposed for 
possible settlement schemes. A rqo r t  has bee11 made to the State authority and the Rural 
Reconstruction Commission on the suitability of the areas, two of which were rejected, .one 
recommended, and one accepted in part, subject to detailed surveys. There did not appear 
to be more than one large area of Crown land in Victoria of suitable type for post-war land 
settlement. 

(v) New South Wales.-As in previous years, the field surveys have been concentrated 
on the irrigation areas and a t  least one party has been at  work througl~out the ycur. All 
surveys are made a t  the request of the New South Wales Water Conservation and Irrigation 
Commission. Tlle Provisional Ileniboota Irrigation District was the subject of a reconnaissance 
survov three years ago whioh indicated a large proportion of the soils was inferior and not 
suita,Lle for irrigation. As this was a serious obstacle to the scheme, detailed information was 
sought, leading to the present survey. To date 160.000 acres have been mapped, hut due to 



extremely dry conditions the survey of the remaining 150,000 acres has been postponed 
temporarily. The maps so far prepared indicate substantial agreement with the findings of 
the previous reconrlaissance survey, but it will not be possible to nlalie a sound assessment of 
the scheme until the full arcs has been examined. 

A proposed irrigation area of 3,100 acres at  Coomealla which would form an extension of 
the present horticultural settlement was surveyed t o  determine the quality of the soils for 
irrigation and potential uses for specific crops. The land is essel~tially similar to the existing 
Coomealla settlement and would be mostly suited to vine growing. The map and report are 
being prepared. 

Brief reconnaissance visits were paid to the Abermusden district and Denimein district 
for the purpose of determining their general quality and the recluirements of future soil surveys. 
The former is to be surveyed ch~ring 1945. 

In connexion with toxaemic jaundice research by the Division of Animal Healtli and 
Production, an examination was made of the soils on the Barooga experiniental field station. 
It is proposed to follow up the research in the conling year in a number of localities where the 
disease occurs t o  investigate fully tlle soil factor as contributing t o  its incidence. 

(vi) Queens1und.-An extensive traverse in company with officers of the Departments 
of Lands aiid Agriculture has been made in the Dalby, Taroom, and Theodore districts iii which 
very large aggregate areas have been selected by the State autliorities for post-war land 
settlement to dairying and mixed farming. The visit was made loy arrangement with the 
Queenslancl departments and to assist the Commonwealth Department of Post-war 
Reconstruction in investigations of settlement schemes. 

At the request of the Cane-growers Council and Bureau of Sugar Experiment Stations, 
an inspection was made of problems in river and general soil erosion arising in the cane-growing 
districts of Queensland. The reports on both these investigations are being prepared at the 
present time. 

(vii) North Australia.-The Army farms in the Northe~n Territory were inspected and 
advice given on the irrigation and drainage characteristics of the soils. A Divisional report 
presented comments and descriptions of soils in northern hs t ra l ia  and their place in zonal soil 
classific a t' 1011. 

166 (viii) Aerial Photographs.--The policy of seeking aerial photographs for survey work 
has been vigorously followecl. The vallle of these is now commonly recognized, and it can be 
said that in virgin country, not already land surveyed, they are esseiztial and in all cases 
contribute very greatly to accuracy and speed of field worb. Four areas were flown for the 
Divi~ion during the year and prints obtained of four others previously photographed, for soil 
survey mark. Thc plan to photograph all of occupied Australia on a scheme prepared by the 
Army Survey TJnit fbr land survey purposes will assist very greatly with future reconnaissance 
work, althorigll for detailed soil smveys the scale needs to be larger and only vertical 
photography used. 

(ix) Cartograp1ty.-During the year sever1 large maps of surveyed areas were prepared 
hi publication and thirteen other plans, mostly accompanying Ilivisional reports, have been 
drawn. 

3. Soil Chemistry Section.-The Soil Chemistry Section is jointly organized with the 
Chemistry Department of the MTaite Institute under single direction. The work is divided 
between research projects and the routine kestjng of soil sanlples. 

The most important research has been devotetl to the study of methods for the 
examination of soils. The equipment necessary for the Lundegardh flame spectrum technique 
has been built and the applicatioil of this nlethod to the determination of exchangeable cations 
in soils examined. The standart1 method cannot be used witlzont modification with the large 
model spectrograph available, and this has necessitated a detailed statistical examination of 
the results obtained to determine tlie sources of error and the rnost suitable technique to 
eliminate or recluce them. The adoption of this rnetlrod for the deteri~iination of exchangeable 
cations in soils will assist considerably in the routine examination of soil samples from the various 
surveys. Other spectrcjchemical work during the year has included the estimation of 
molybdenum in subterranean clover from a field experiment of the Coancil's Division of Plant 
Industry, a preliminary survey of the trace elements i r ~  samples of Dwalganup subterranean 
clover from Western Australia and New South Wales for the Council's Division of Animal 
Health and Production, aiid the examination of a variety of samples for trace elements generally. 

- 

A steacly flow of soil samples for analysis lias come from the surveys in Western Australia, 
South Australia, Victoria, Tasmania, and New South Wales. The routine testing has been 
organized to permit a continuous series of analyses of these sanlples, and in the past year over 



500 have been completed in regard to mechanical analysis, pH, and salt content. A proportion 
of this total has been examined in greater detail. The policy of sampling more intensively 
adopted by the Division in surveys brought in over 900 samples last year for laboratory 
examination. 

4. Soil Physics and i1lechanics.-The study of soil structure and water relations of soils 
has been the main activity of the Section. TJ70rlc begun last year on soil structure in wheat soils 
a t  tlie MTaite Institute has been continued. Additional results have co~ifirnled the loss of 
structural staloility following cultivatioll of the soils resulting in an increasingly poor ~~llysical 
condition of the ~urface soil. A method has been developed which will enlarge the applic,ition 
of structure measurements when used in the compariso~~ of field plots for work of this type. . 

This method will overcome to a large extent the effects of texture variation on structure 
assessment. 

Structure measurements have also been commenced on soils a t  Griffith (New South 
Wales), ill conjunctiori wit11 a project of the Irrigation Research Station on the reliabilitatioil 
of orchard soils in the &Iur.rumbitl~ee Irrigation Areas. Other physical work is being carried 
o l ~ t  in collaboration wit11 that stat~on in an experiment on vegetable tillage. 

Investigations have been niacle into the water relations and structnre of soils of the area 
being surveyed by the Western Australian Government near the Ord 12irer in the Kimberlcy 
district. Tnfiltration experinlente mTere carried out with officers of the Western Ar~strt1li:tn 
Department cf Agriculture on the three major soil types, aiid tliese ]lave been presented in a 
Divisiona,l report. The physical character of the Ord River soils is being further examined in 
the laboratory. 

Co-operative work jn an experiment on spray irrigation was begun with the South 
Australian Department of Agriculture and  the Engineering and Water Supply Department. 
A test area was surveyed closely and nieasurements made of the infiltration rates of the soils. 
Apparatus is being developed for assessirlg the suitability of soils for. spray irrigation in areas 
proposed for new settlement on tlle Murray River. 

Stuclies of the engineering propcrties of soils have been continued in three main directions. 
The investigation of soil ce~ncnt and the water-proofing action of resin in soils has continued on 
a restricted sca,le, as the officer concerned with this research was on loan to the United States 
Army for the greater part of the year. A Division:~l report has been prepared for the South 
Australian Government Geologist dealing with the physical properties and permeability of & 
samples of a mica schist from a proposed dam site aiid the suitability of this rock for use as a 
rolled fill material for construction purposes. Investipations have just begun into soil conditions 
under building foundations. This work is being carric~d out in conjunction \I-ith the Experimental 
Building Station of the Department of Post-war Reconstruct~io~~ and the State housing 
authorities in Sydney and 3leltourne. 

The definition of soil textures on the basis of limiting mechanical composition was put 
forward in 1934. In the liglit of subsequent experience and a large volume of data, the 
previous schedule may be amcrlded and a study of the avail::,ble niaterial is urtder way. The 
highway authorities have decided to sdopt the existirig or anicndcil st~ltdards for texture which 
may be fixed by the Division. 

5. Bacteriolqgy Section.-The investigation of the nitrogen-fixing organisms of legnminous 
plants has been the main line of research. Experimental work on the effect of the trace element 
molybdenum on the nutrition of grasses and legumes in pastures has been conch~ded, although 
several avenues of investigation remain to be explored. Thcrc, is strong evidence that tlie 
influence of molybdenum i~ calosely associated wit11 the nitrogen nutrition of the nodulated 
legume plant, increasing the percentage and total amount of nitrogen in it by raising the 
nitrogen-fixing efficiency of the bacterial tissue. Jlolrbdcnum applled a t  the rate of 1 oz. 
ammonium molybdate per acre to normally nodulated'pliints produces an equivalent effect to 
the addition of an adequate dressing of ammonium sul1)haie. 

Existing stock cultures of Rhixobium for legume inoculation have been maintained with 
periodic tests for their nitrogen-fixing ability. New strains have also been added to the 
collection. Cultures for legume seed il~oculation continue to be in demand and their use is now 
widespread in the agricultural areas of South Australia. 

A preliminary investigation into the possibility of biological toxicity in soils has 
commenced and promising lines of research are opening up. 

Bacteriological examination of ca,nned foodstuffs f'rom South Australian factories 
continued until early in 1945 when i t  was taken over by the staff of Commoiiwealtll Food Control. 
Serious cases of spoilage coiltin~ze to receive attention in the Division's laboratory with the 
isolation and identification of the organisms concerned. 



6. Publications.-The following papers were published during the year :- 
(i) Division oj Soils.- 

Crocker, R. L. (1044).--Soil and vegetation relationships in the lower South-East of 
South Australia. A study in ecology. Trans. Roy. Soc. S. Aust. 68 : 144-172. 

Downes, R. G. (1944).-The use of the hydrometer for the mechanical analysis of 
soils. J. Coun. Sci. Ind. Res. (/ lust.) 17 : 197-206. 

Hosking, J. S. (1 944).-The use of the Sharples supcrceiltrifuge i11 the fractionation of 
colloidal material. Ibid. 17 : 23-29. 

Oertel, A. C. (1944).-Tlie quantitative spectrochemical analysis of agricultural 
samples. Tbicl. 17 : 225-232. 

1 Oertel, A. C., and Prcscott, J. A. (1944).-A spectrochemical examination of some 
ironstone gravels from Australian soils. Tmns. Roy. Soc. S. Azist. 68 : 173-176. 

Prescott, J. A. (l944).-Soil surveys as a basis for the selection of new areas. 
J. Agric. S. Aust. 48 : 1 91-195. 

Prescott, J. A. (1944).-A soil map of Australia. Coun. Sci. Ind. Res. (Aust.), 
Bull. 177. 

Taylor, J .  K. (1944).-Surveys for potential laid-use. J. Aust. Inst. Agric. Sci. 
10  : 20-25. 

(ii) Mineral Dejciencies Inrestigations.- q 

Anderson, A. J. (I944).-Double-compartment pot cultures for stildies in plant 
nutrition. J. Cozrn. Sci. In&'. Res. (Aust .)  17 : 144-150. 

Anderson, A. J. (1944).-An automatic irrigator actuated by a soil-moisture 
tensiometer. Ibid. 27 : 151-156. 

VII. IRRIGATION SETTLEMENT INVESTIGATIONS. 

A. COMMONWEALTH RESEARCH STATION (MURRAY IRRIGATION AREAS), MERBEIN, V~CTORIA. 
1 .  Ge~ac~al.--Tlie staff reductions due to the war have been partially corrected by the 

appointmelst, as Assistant Research Officers, of two recent graduates. These two officers are 
now undergoing fixrther training, one a t  the Divisions of Economic Entomology and of Plant 
Industry, for biological work ; and the other a t  the Ilivision of Soils for studies in soil physics. 

6 
I Tl~e outstanding event in dried fruit production lzas been the devastating effect of drought 

conditions on the vines. The rcactinnn of ille vine to rcc;urring tlanlage have been observed 
and recordcd throughout the year, and the probable effect on the next crop examined. No 
previous record of severe damage to irrigated horticnltural plants, attributable to drought 
conditions, has come under notice. 

Tlle treatments in the fertilizer field trials have been continued, with a view to measuring 
residual effects, and the study of trace elements conxmenced, in the form of applying solutions 
to the cut  slz~faces of pruned vines. ' 

Fruit processing is still largely affected by cessation or shortage of supplies caused by 
the war, and it has been possible to use satisf&ctory a,llernati~es, inciuding substitute substances 
and reduced concentrations. Investigations include further studies of drying rates as a 
nleasrnrc of the eRectivcness of substances used in the dips, and f~lndamental studies in 
reference to the functiorls of oil in the dipping process. 

Tl~e initial stage of investigation of the problems of vegetable protlluction has been 
completed. The cLicf interest a t  present is in variety trials of tomatoes, beans and carrots, 
inclutling some introduced varieties. 

2. Viticulture.--The horticult~zral areas of the irrigated settlem~nts on the Murray River 
have hitherto heen considered immune from the effects of drought. Tl~is last and greatest of 
all clrougl~ts extended throu:,!lout ~ T ~ O  seasons, 1943-44 and 1044-45. Soil and irrigation 
colidjtio~l~ for growth were mamtcined a t  a satisfactory level, but the extra,neorls factor of hot 
dust-laden winds was sl~fficient to cause wide-spread'damage to horticultural plants. A gale 
of 60 rr~ilcs per hour, carrying dust ~rrfficient to obscure vision to distances of a few feet, 
occurred on 16th October, 1944, and Ilte impact was such that the g ro~v i~~g  terminals of the vine 
shoots, and new gr0-c~-ti1 on citrus, \I-ere destroyed. Dalmge to growing slioots recurred during 
mid-Novemk~er owing to stroug dusty winds and temperatures ranging over 100" F. Drought 
conditioils in middle a,nd lowel llurray areas were so sercre that there wa,s no development on 
a,nnual plants of ally kind. Wiild erosion from surrounding country was sufficient to maintain 
an atmosphere of dust for long periods, in addition to the periodic dust-storms affecting 
south-eastern Australia. Tlrc cffect of these conditions on the vines was observed and recorded. 
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The September storms destroyed the terminal of the advanced shoot, wliich later 
continued growth as a lateral. Leaves were also affected. By end of November, a11 primary 
leaves on the middle and basal portion of the aiinunl shoots were totally or partially destroyed, 
and the emergence of small non-persistent laterals was noted a t  the majority of tlie nodes. 
On the strongor shoots, destruction of t1:e terminals of the primary shoots resulted in a group 
of jx>rsistent lntcrals in t1:e vicinity of the eigllth to eleventh nodes. The nutritional upset 
occasioned by the loss of leaves and the replacement by irrimature leaves on laterals was 
reflected as a poor betting of fruit, wilting of bunch ternUnals, and continuous dropping of 
berries after setting in early n'ovember until early December. The growth of the relnairii~g 
berries was also affected, and growth curves of the berries disclosed a reduction in size to 
tm-o-tl~irde of the normal throughout the secson ; the reducrcll size persisted until harvest. Tlle 
loss in dried fruit was estiinated as 40 per cent. of tlie potential yield disclosed by bud-counts 
in September, representing a value of nearly f2,000,000. , 

The destruction of the terminals of primary shoots and of leaves, and the development 
of laterals, resulted in gro\vth abnoririalities 1vliicl.1 presented a pruning problem not hitherto 
experienced. The percentage of fruit bucls at  the nodes on the annual fruiting wood was 
determined by examination of the buds in ATay, 1945. The examination disclosed a high 
percentage of fruit buds, and sountl dcvclopment of the infloresc~izce primordia on the mid-portion 
'of the fruiting cane (f'ourtll to seventh bud inclusive) ; and a reduction in fruitfulnese froni the 
seventh bud outwarcls. In normal canes the percentage of fruit buds increases progressively 
out to about the fcurteenth bud. These results have been conlmunicated to vine growers, and 
pr~niiig modificatiol~s adopted to meet the cue.  

Long-dated manurial trials have been continued but yields were not measured last season. 
Preliminary swabbing trials were commenced last winter with both sultanas and lexias 

in which a11 pruning cuts were swabbed a t  pr~uiiing time ~vitll a strong solution of a salt 
containing one of the " minor " elements--boron, Iron, manpanese, molybdenum, or zinc. 
No increases in yield were obtained with ail>- of these treatments during the first season. 

Inveetigations were con~meiiced on the causes of ille chlorosis of c~urrant vines and 
certain fruit trees in various parts of the settlement. In all the cases of chlorotic currant vines 
examined to date tlie trouble has been identified as the so-called " lime-induced iron chlorosis ". 
This ie associated with soils of high pH, oi'len highly calcareous, and can occur with or without 
the presence of high salt concentrations. Tt is cal~sed by the unavailability of iron within the 
plant. This type of iron deficiency has been shown to be fairly prevalent in the illildura district 
and has been identified in currants, peaches, nectarines, apricots, almonds, apples, pears, and 
all types of citrus. Sultanas are much less ~ueceptible to this trouble than currants. 
Investigation on methods of treatment, &c., are proceeding. 

3. Pmit P~ocessing.--The shcrtage of edible oils remains acute and, as adequate supplies 
of coftonseed oil were still not available last season for the manufacture of the usual cottonseed 
oil emulsion used in dipping sultanas and other vine fruits, it was necessary to use peanut oil 
whicli was in better supply. Trials carried out iq previous years had shown that this oil could 
be used with equally satisfactory results. 

Potassium carbonate has been in very short supply owing to the somewhat unexpected 
cessation of shipments from America, and it became necessary to reduce the concentration used 
in the cold dip to the minimum strength compatible with ~afe ty  and in some cases to use a 
mixture of caustic soda and potassium carbonate as a substitute, in order to conserve the limited 
supplies available and dry the sultana crop. Advice to the industry in this regard Ivas based 
on trials carried out over a i~unlber of years. 

Further dipping trials were carried out last season, and in view of the potash position 
particular attention was paid once again to the relative merits of potassium carbonate, potassium 
hydroxide, sodium carboaate, and sodium hydroxide when used in the cold dip for sultanas, 
and to deterrriiriing the minimum potash. strength which can be used with safety. In addition 
to large scale trials carried out on standard drying racks. drying rate qurves \%-ere obtained under 
approxinlatcly conlmercial conditions by drying the fruit on ~virc troj7s ~vliich were nlade to fit 
on a standard rack, and which could be removed ar.d weighed at convenient intervals. The 
results showed that under the conditions prel-ailing and using standard quantities of peanut oil 
emulsion and potassium linoleate as wetting agent, dips containing 5, 24, la or 1 per cent. 
potassium carbonate, or 1 per cent. potassium hydroxide, gave tlie same drying rates, ~vhile 
that obtained with 0 .5  per cent. potassium carboilate u7as sigl~ificantly slower. Sodiun 
carbonate gave unsatisfactory results, a dip containing 5 per cent. sodium carbonate being 
less effective than one containirg 0.5 per cent. potassium carbonate. 



Investigations were continued on the use of various paraffin oil-sulphonated oil and 
peanut, oil-sulphonated oil criiulsioris in dipping sulta,nas. 1uvestig;ztions on the wetting and 
spreading properties of various oil emulsio~~s used iu dipping have also been continued, arid 
further fundamental work has becn carried out on the function of the oil in the dipping process. 

A limited an iou~~t  of work has been car~qied out on the losses involved in the seeding of 
lexias. TEie manufacture of dippii~g em~ilsion for the 1945 dried vine fruit:: season was 
supervised f3r the Blildura Packers' Asscciation. Gerceral technical assistance was given in 
the production of carlnect citrus juices and dried potatoes. Maturity and quality tests were 
continued on navel orariges from selected sites, to detcrrrrine the effects of bud selection and 

1 root stocks 011 the Fruit. 

4. Entomological Pests.-Control measures for dried fruit pests are still in sr~cceesfi~l use, 
and there have been no alterations. The light bro\r;r npplc moth (Tort& postaittana) has been 
firrtlier investigated, in co-operation with the Division of Ecorlomic IF!irtornology. In early 
spring over-wintering larvae nere readily found on tlie lcgnmi~?ous cover crops gronTn among 
the liorticultural plants, and on h~cerne. Some of t l ~ e  winter larvae were para,sitized by a 
Tacllirlid fly (Voriclla uniseta) tllc larvac of which destrov the pnpa of Tortrix. As the season 
advanced, severe wind a d  (lust storms developed, destroying portions of the vines and possibly 
the mot11 and larvae pol,iliabion a s  well. Cy mid-Octobcr it mras clifficult to find light brown 
apple moth in any f'orm. I t  was not possible to estimate the proportions in which the parasitic 
fly and the severity of the season contri1)uted to the elimination of the pest, but it is considered 
tllat the scvere season was the ntujor factor. Additional control mea,sures comprised the ear@ 
destruction of oover-crops harbouring the pcst and spruyirlg foliagc of vines with lead arseiiate. 
The fact t21rtt there was no development on control areas indicated that the additional control 
measures were not reqirired in this partic~llar season. 

5. Vegetable and IT~getuble Seed Production.- Inv~st ig~t ions  in conncxioi~ with the growth 
and seeding habit of root crops, coma~rising carrots, parsnips, red beet, and onions, sown a t  
monthly intervals throughout, the year have been completed, and the results published in the 
Council's Jozirnal. 

The vegetable programme has since been extended and work now in progress is being 
carried out in conjtl~ictioi~ wit11 the Division of Plant Industry a,nd wit11 the close co-operation 
of the Council for Scientific and I~idnstrial Research Vegetable Prohlems Committee. 

e Investigations include variety trials, under irription conditioils, of tomatoes, beans, and 
1 potatoes ; and an environlnental and genetical trial of carrots and red beet sown during winter 

and summer months. 

Useful iuformation has already been obtained for tomatoes and beans. The Pearsoiz 
29-17 variety of tomato llas been outstanding fcr both yield and quality. As a result, 
arrangements were niade through the Seeds Committee and district officers of the State 
Department of Agriculture for selected growers to pro(luce seed on a commercial basis. Canning 
trials were a,lso carried out in co-operation with the AIildura Co-operative Fruit Co. Results 
of the bean trial have bcen made available to the district officers of the Ilepartment of Agric~rlture 
who have passed on any inforniatioli of ilkerest to growers. By this nleans, I-arieties of beans 
new to the disti'ict are being grown corurmc~~cially with satiffactory resalts to the growers 
concerned. 

The potato trial proved nrost interesting. Of the sixteen varieties tested, all showed 
extensive second growth except three, narnely, Katahdin, Sebago and Factor 265. Virus-free 
Paletor cloilcs yielded more heavily than the ordinary infected Factor. Katahdin appears a 
sujtable variety grown under irrigation conc!itions becail~c of its high percentage of first 
grade tubers, its lack of sccmdary growth. its relative freedom from Fusarium wilt, and its 
dehydration a ~ d  cooking ynulities. 

Considcrahle information has been collected in the environmental and genetical 
investigations carried out on carrots arid red beet, and it is at  present being examined. 

6. Irrigation and Land Use.- The Station has co-operated in the planning of post-war 
land settlenlcnt, by inspection and preliminary selec;tio~~ of lands possik)lp required for scttle~~lent 
lxilder irrigation, and tile fitting of the soil and irrigntion environi~nent in relation to the proposed 
crops. Contacts inclttde tl:c Comn~onwealth Iiursl lteconstruction Committee, Parliamentary 
Committee on Laad Settlement for South Australia, Sub-Committee for Land Settlement of the 
Victorian Cabinet, Rlitrr,!,y Valley Developnie~lt League, State Rivers and Water Supply 
Conimissioli of Victoria, Water Conservation and Irrigation Commission of Ke~v South liTales, 
and the Mild~zra Jlevelopment Committee. Final selection in all cases is postpoiled pending 
soil survey. 



The increased production during the war, and the increase in pasture and fodder 
production necessitated k)y drougl~t, hare resulted ill expansion of irrigation to atltlitional areas. 
Tlle Station has assisted in tlie selection of sitcs suitable in soil types and general environment 
to the required product, and llas gained considerable experience, with useful records, of 
diversified land-use under irrigation. 

Adjustments in usage and periodicity of irrigation water due to fuel shortage and the 
demand for economy in water ciistriloution have betm made. Tlir Station has co-operated t.losely 
with the State Departments and producers' organizations collccrned in securing the necessary 
eco~iomies with a lnininlum effect on production. 

I 

In the JT"al;ool area, soil preserratioii investigations have commenced, by determining 
the status of injurious salts prior to irrigation, with a view to measuring salt translocation 
suhsecyuent to irrig a t' ion. 

7. Drug Plants.--Work is now limited to the prodizction of the opium poppy and the 
pyrethrum pla,nt on military establishments, with the atItlition of a sn~all area of pyrethrum 
uuder direct co~~trol  of tlie Station. The extent to which these industries can he maintained in 
Australia after the war is clonbtf~xl. The Station maintains a general guidance of production 
in the middle and lower Jlurniy areas. 

8. Finance.-The grant of f1.000 from the Australian Dried Fruits Control Board has 
not been fully expended, owing to staff rcdnctions, and the special grsint of £1,000 from the 
kiilrlura, Pzckers' Association has been utilized for spclcial ~~rorli in fruit procrssing. Minor 
subsidies, fro112 the Slate Ri.iors 2nd Water Supply Commission (Victoria) and the Water 
Coiiseruation a11d Irrigation Conmission (New Sonth Wales) have been maintained. 

9. Publications.-The following paper was published drrrirrg the year :- 
Jiles, J. E. (1045).-In~csti~tions into protluction of vegetables and vegetal)le seeds 

in the Red Cliffs district. J. C!oun. Sci. I rd .  Res. (Aust.) 18 : 124-132. 

1. General.--The Irrigation Resea,rch Station a t  Qrifith m s  established in 1924. It has 
140 acres of irrigable land, 30 acres of \vllich are planted, and it is provitled with good laboratory 
facilities. 

2. Field Experiments with flytiit T~ees.-Permanent field experiments with orange trees 
include trentnlei~ts to investigate the follo~t-ing factors : methods of irrigation and water 
requirements of the trees, including such questions as the best frequency of irrigation ; fertilizer 
requirements, including both major and minor elements ; cultural treatments ; and various 
minor studies. 

Besides these experimental fields on the Station's property, at  present there are 
experimental plots on eight settler's farms. hllucll irlf'ormation conc.erning the appropriate 
mothods of irrigation for different soil tjpes and slopes has been obtained from these experiments. 
Results, so far, seem to indicate tlrat under certain conditions, provided suEcient nitrogen is 
applied, the health and yield of trees can be maintained quite \\-ell -\v!icre ~uhterranoan clover 
is prom-n and 3.11 cultivation is eliminated. Growth of luccrnc i ~ e t ~ e e n  trees frequently leads to 
serious x~roblcms. 

L 

3. 1niiqution I~urestigutlo~~s.- Experiments are being continued to determine the Best 
metliods of irrigation of both orchard and vegetable crops. Care and economy in the use of 
water is necessary in order to obviate the formation of high watertal-des w11ich frequently lead 
to  salting of the soil, and in the case of citrus, decline in llealllr assnciatcd with vlaterlogging. 

The general problem of establishing suitable methods of orchard irrigation is being studied, 
with variations in tl,c l'rcqucncy and heaviness of application. In addition, experiments incblude 
restricted area watering and ~~~i!ting treatments of trees. Caref~~l recording of the effects of 
tllese treatments on tree he~l th ,  on yields. asnd on watertable fluctuations has enabled considerable 
progress to be made towards defining methods and frequencies in terms of the " evaporation 
interval "-a physical measure based on the evaporation power of the air, which varlcs with tlie 
season but is catily recorded. 

Further iavestiga,tions have also been carried out into the hydraulic principles of irrigation. 
These inclndc a study of the tcc~linique of making soaltage determinations and the effect of 
furrow shape and slope on the rnte of ~onltage into the soil. The changes in the rate of soakage 
of water into t h c  soil after the virgin ?oil has been cultivated for several years have been studied. 



Investigations concerned in the irrigation of vegetables have shown the importance of 
uniformity in slope and soil type tllroughout the length of tlie furrow run. Metliods of ensuring 
this have been evolved. To understalld better the soil moisture rcquirements and placements 
of fertilizers in vegetable culture, a study of the extent and.diatribution of ihe root srsten~s of 
vegetables on heavy and ligM soils has been made. Tlle root systems were well distiihuted to 
3 fcct, half the roots being in the top foot of the soil. 

The principles underlying soakage or the movement of water in soils under the conditions 
of hilling, as practised in vigetable irrigation; are being invcstigated llodifications of furrow 
shape, lvll size and trcatmpi;t of soil, affect soakage cfflciencies. 

4. Drainqe Investigations.- Waterlogging and salting in all degrees of intensity are 
widespread on ihe Murnlrnbidgee Irrigation ilrexs. This condition reprcscnts the heritage of 
past irrigation practices, augmented by recurrent wet wiriters. The optimum depths and 
spacings of tile drains have been deternlined for the main soil tvpcs of the Murrum1,idgee 
Irrigation Areas.  trial^ with mole drains on different soil types are being carried out. Jlethods 
of reclainii~ig salted hortic.i~ltural land by the use of tile drains and also by the ilsc of lucerne 
are under investigation. The movement of salt in the soil is studied by repeated sampling. 

5. Soil Reco?tdition,ing Incestigations.-The average life of orchards is about twenty years, 
and as most of the plantings cn tho llurrmnbidgee I r i . i~ t ion  Areas are now twenty to 30 years 
old the areas have passed thrc ugh tlie first cycle of their clevclopment and what to do with old 
orehzird lands is now r - ~  major problem In many cases the soil llas undfbrgone structural cllanges 
for tlle worse. The changes in the soil structu.re that occur after several years tillage ;Ire being 
stildied ancl con~pared with the changes tltat occllr in the soil after yc:lrs 01 pasture ant1 lucerne. 
Investigations are also being carricd out to determine thc best use to which old orchard lands 
can be put and whether soil reconditioning is necessary and if so the best methods of carrying 
this out. 

6. Yegetable Ifivestigations.-Field experiments with carrots, tomatoes, and cabbages 
have been carried out during tlie year, aitd involved tillage in\-estiptioru (iiiclnding depth of 
ploirpliii~g and sub-soiling), fertilizer rcq~Urernents, time of sceding tria,ls, R-c. Great headway 
has been made in elucic?ating the nutrient requirements of vegtktables on the lllurrumbidgee 
Irrigation Areas. It has been found that the leafy type of vegetables such as ca,Lbages and 
silver beet respond to  applica,tions of nitrogen on ~rnfallox\-ed land hut not on fallo~vcd land. * Tomatoes require a liberal drcssing of phesphoric acid at  planting-out, a n d  increases have been 

C obtained using fortnightly side-clressings of phosphoric acid after fruit set. The nitrogen 
requirements of tomatoes seem to depend on the previous history of the soil. Carrots have failed 
to show respoiises to either nitrogen or phosphoric acid, applied both a t  seeding or during growth. 
'CfTith cariots, the most imForta6t factor influenciiig growth appears to he the time of seeding. 
Mid-summer sowirigs greatly outyield those a t  any other time of the year. 

7. Land-use Stlidies.--Following on the orchard survey (see previous reports) and the soil 
survey (carried out by the Division of Soils), the Station is co-operating with the New South 
wales Rural Bank, Water Conservation and Irrigation Commission, Co-operative Societies, and 
Departmeizt of Agriculture, in land-use studies. Lamd-use maps are being prepared. These 
shorn- tl;e classification of the land according to its suital)ili.i)- for various crops, ancl are based 
on the soil and slope of the land. The studies are useful for future development, including 
post-war reconstruction. 

8. Soils aqzd I~rigation Extension Wor1r.-111 order to bring the results of investigations 
of soil-water relationellips and irrigation methods to the ir~pation fa,rmers, a propamme of 
educational work has been inaugurated. For this purpose a staff of irrigation speciabsts is bring 
trained. The extension m-orli enllnraces field days, exte~~sion schools, wireless talks, press articles, 
and pa,mphlets as ~vell as direct contact with seitlers to aclvise on their soil and irrigation 
pro1 ilems. 

Close co-operation is maintailzed with the New South 'llTales Department of Agriculture, 
The scheme is working in the first place on a three-year programme after which the organization 
will be reviewed. The scheme is working satisfactorily and very hnrn~onious relations have 
been establisl~ed with the irrigation conlrrLunity arid the settlers' organizations, and already good 
progrt3ss in tlie educational work has heen made. 

9. Publications.--The following papers ha,re been published during the year :-- 
" A Fertilizer Policy for Fruit Trces ancl Vines on the Marrumbidgee Irrigation 

Areas, New South \Tales." Compiled by officers of the Council for Scientific 
and Industrial Rcsearch Trrigation Rcsearch Sttition, and Department of 
Agriculture, New So~ltli WaJes. Pamphluf . 



" Advice on Hortic~~lt~ural Land-Use in the Murrumhidgee Irrigation Areas." 
Compiled hj- ineir~bers of 1.R.E.C. l'arnphlet . 

" Pacre for Irrigation Farmers-Proreedings of Extension Sr:1100ls for Farmers." 
Coinpiled by oflitcrs of the Council for Scientific and Industrial Research 
Irrigation Research Station and Extcneion Groups. Pamphlet (1944). 

Eagle, E. M. (1945).-Extensiol~ groups conference. S.I.E.S. Nenslctter, NO. 5 
(Jane). 

Greacen, E. L. (1945).-Low pressure pipelines. Ibid., No. 5 (June). 
Rlycrs, L. P. (I  945).--Achievenienls of estc>ilsioll groups. Zbid., No. 4 (March). 
Myers, L. P. (1945).-Extension groups and S.I.E.S. Ibid., No. 4 (March). 
Pennefather, R. R. (1944).--Solring the problems of the Jlurrumbidgee Trription 

Areas. Ibid., No. 1 (J~lly). 
Pennefather, R. R. (1944).-,In action programme to fight salt. Ibid., NO. 2 

(October). 
Pennefather, R. R. (1945).-Controlled irrigation-Its meaning and methods. Ibitl., 

No. 3 (January). 
Pennefatller, R. It. (1945).--Iiiiportance of large flows-Farmers can determine the 

required flow hy trial u-aterings. Ibid., No. 3 (Jnnmry). 
Pennefather, R. R. (1945).--Irrigation methods must suit soil types. Ibid., No. 3 

(January). 
Pennefather, R. R. (1945).-Specifications for irrigation facilities. Ibid., No. 5 

(Jme).  
Wagner, V. J. (1944).-Reclamation of salted land. Ihid., No. 2 (October). 
Walters, D. V. (1  944).-What is salt danmge ? Ibid., No. 2 (October). 
NTalters, D. V. (1 945) .-Cndculations for controlled irrigation--Formulae to simplify 

waterings. Ibid., No. 3 (January). 
Walters, 11. V. (1945).-Daylight-only wa,terii~g. Ihid., No. 4 (Rlamh). 
IValters, D. Y. (1945).-Salt reclamation investigatione. Ibicl., No. 5 (June). 
VTest, E.  S. (1945).- Expectation of wet winters. Ibid., No. 4 (March). 
West, E. S. (1845).-" I.R.S., Criffith, 21 Years Progress ". 

VIII. FOREST PROIIUC'L'S IN'ITESTIGATIONS. 
I .  General.;-A large proportion of the work carried out by the llivision during the pear 

has been associated directly with the war effort. Inforination was collated for the Services 
on the identification, properties, and uses of the timbers of New Guinea, the Philippines, and the 
Malayan, 19utch East Tndies region. This was snpplicd by mearks of special sets of cards ~vkich 
have had a wide distribution. Reports which have come t o  ]land irtdictlte that this method of 
distributing inforry~ation has hecn most succcssii~l. ,io nluch so that work is now in hand extending 
the principle to Anstralian timl~ers. l'rojccts related to the manufacture and iltilization of 
wooden aircraft in Australia have been prosecuted vigorously, and the Ilivision has been called 
upon to give considc-rable assista,nco to tlic lioyal Australian Air Force and the aircraft industry. 
One of the many prohlenls ill this field has been in connexion with the gluing of aircraft wings. 
Other experiments have incluclcd the iv~vcstigation of temperature and moidt~rre conditions in 
u~oodeii aircraft both on the ground and during flight. The routine specificaation testing of 
Australian timbers used in aircraft construction has been continued. 

The co-operation with the Au~tralian pulp and paper industry has been maintained, and 
the Sixth Pulp and Paper C'o-operalive Research Coi?ference 11 as held in ,Ipril, 1945. This 
proved a most successful conference in that there was considerable discll~sion on the progress 
of the fundamental work being carried out by the Division, and numerous ideas for further work 
were brought forward. In the standards field, advice has bepi1 given t~ the newly constituted 
" Committee on Dimensions of Timbcrs in Buildings " set up by the Standards Association with 
a view to ra,tionalizing sizes of limber usccl in house co~lstruction. In assoointion with the 
Queensland Forest Scrvice and the Queeiisland Tinil~er StaI)i!izatioil Ho:!rd, a prelirnin:.,ry 
examination of the mill design and the sawmilling practice comrrlovl to the cypress piile nulls 
of southern Queensland has been initiated. There tends to be a lack of flow in timber mill de~ign, 
and the investiption has been undertaken to determi1.e difficulties and to place the industry 
on a sounder econon.ic and prod!~ctivc basis. In the building rn:~t?rials field, there are many 
problems which come wit!:in the scope of this Division. J'ITorlr on some wl~ich have been 
referred by the officer-in-charge of Building &?aterials Research has commenced. The Division 
maintained a liaison officer in Sydney during the year and, in addition, various officers visited 



all States of the Commonwealth. The Section of Plax Processing Investigations, which mas 
initiated a t  the Divifiioii of Forest Products in 1937, as the Fibre Section, expanded considerably 
after the outbreak of war, astd it has 1 1 0 ~  been decided to establish a sepsrate Flax Laboratory 
for these investigations. 

It has become increasingly apparent that there are numerous forest products problems 
relating to the post-war period that need urgent investigation. For this reason aiid because of 
limited staff it'was nei;essary to review and modify the scope of certain of the investigations 
that had been undertalten during the war period. Particular attention has been paid to the 
preparation of a sc.ries of lectures for a recol~struction training course being developed for 
Service personnel proposing to enter the building trade. The need for a more concentrated 
examination of timber utilization in Australia is clearly evident when it is realized that, a t  the 
present time, only approxirnatcly 10 per cent. of the timber of the forests is effectively utilized, 
cllsregarding uses for low grade purposcs such as hiel. Utilization can be assisted by timber 

J mcnt preservation, in whiclz field an outstanding problem is coimccted with the sa,tisEtrctory Ore. t 
of the sapwood of various species for the preyention of decay and insect attack. 

The Diz~ision has recently suffcrcd severe losses in senior staff. Mr. I. Langlands, for 
many years officer-in-charge of the Timlter .Mechanics Section, has been appointed oEcer-in- 
charee of Building Materials liesearch ; Mr. W. L. Crconhill, officer-in-charge of the Tirnlner 
Pliys~cs Sectio?~. and the Plns Processing Investigations, has been appointed officer-in-charge 
of the Plax Rcseai~cli Laboratorv as from 2nd July, 1945 ; Mr. 8. I?. Rust, officcr-in-charge of -'. 
the veneer and gluing section, 1s shortly to take up a position in private industry. These 
losses have necessitat6d staff re-organization and five of the Sections of the Division will have 
new officers-in-charge. 

2. Wood Structure.-(i) Timbers of the South-West Pac{$c Area.-The investigation of 
the timbers of this region has formed the nlajor projcct of tl:e Section. Demands for information 
were received from all the Services and TT'CI'C satisfied Iry the distribution of epccially designed 
card-sorting sets covering the important timlxus of the various regions in which tlrc Services 
were interested. In thrse sets tach card is devolcd to a particular tinibcr, and on it is set out 
information regarding the properties aiid uses of the timber and identification methods. In 
addition, a photoparph oi the appearamce of the cross section of the tiniber a,t three 
niagnifications and a photogra,phic reproduction of tlle leaves, fruits, and flowers are included * whwever possi1,le. 111 the preparation of t-he botanical details, va,lualole assistance has been 
rendered Fiy the National Herbarium, Melbourne, and the Government Botanist, Bri3k)ane. 

L Special card-sorting sets have been prepared for (a)  New Guinea timbers, (b) Philippine 
timbers, and ( c )  the timhers of Malaya, British North Borneo, and the Dutch East Indies. The 
number of important species i~icluc~ecl in the New Guinea set has been ilzcreascd to 129, while 
107 species have been covered in the Philippine set and 122 species covered in the set covering 
Malaya, British North Borneo, agd the 1)utch E a ~ t  Indies. In all cases the timbers had to be 
exanlined macroscopically and the i1:~ta recorded ; in addition, the litc~raturc was searcllcd for 
inforniation on structural feal ures, strengll~ properties, durabihty, and uses. The pertinent 
information for each species mTap transferred to the card for that species by notching a t  the 
appropriate perforations. 

Explanatory notes were prepared and included in each set for the usd of untrained 
personnel. Although the cards were printed, a trenlendous amount of labour was involved in 
notching them accurately and in the examination of tE~c wonds represented. To date, owr 
300 sets covering the Pllilippine timbers, 80 ~ e t s  covering the &lalayan and Dutch East Indies 
timbers, and '72 sets covering the New Guinea timbers have been distribizted to the Services. 

The officer-in-charge of the Section visited New Guinea in the early part of the year a t  
the request of tlie Army, to give a series of lectures in wood technology and wood identification, 
and to train sclectcd personnel in the use of the card-sorting key. This trip presented an 
excellent opportunity of investigating the timbers of the areas visited. Some 1,100 specimens 
of New Guinea timbers lmve been obtained, each baclted by botanical material which has lxen 
sent to the Government Botanist, Brisbane, for determination. The exami~iation and 
identification of the wood specimens is proceeding and, to date, 875 have been sectioned and 
examined microscopically . 

(ii) Wood d~zatolnical Tnccstigatio9ts.-Arising from the examination of numerous New 
Guinea tiniber species, i t  was fourrd that more infornlation was needed on the anatomy of the 
various nlcmbers of tlie family BIeliaceae occnrring in t l ~ e  South-Test P:rcifit; nrea. Therefore, 
all the specimens of this fanlily collected in New Guinea and a11 available specimens from other 
islands of the South-West Pacific Area were re-examined and attempts made, on the basis of 



wood anatomy, to place these specimens into a number of groups. Certain structlzral features 
were selected as a basis of conlparison and sonie eight rnorc> or less definite groups recor:lcd. 
Just how each of these groups is related to general botanical classification will have to be 
delermined after the botanical side of the work has beeit completed hy the Government 
Butaniet, Brisbane. 

(iii) Timbers o j  tlze hTorthern Territory.--In the continuation of the investigyation of the 
timbers from this region. some 44 specimens collected by the Army, together with herharimn 
material, were examined. From the results of this examination and from the examination of - 
Kortl~ern Territory timbers previously collected, a cartl-sorting key for the identification of 
39 timbers of this region has bccn completed and a numhcr of sets silpplied to the Army. 

(iv) Idelzlijcations.--Timber identifications coiiipleted during the year numbered 1096. 
Most of these identifications were received from the Services alld conlprised timbers from the 
New Guinea region. 

The preparation of card ~orting iclentification lieys has been extended to cover the various 
sleeper timbers used in Australia (48 different timbers) and the various tinll~crs likely to have 
been used for piles in tlie Kew Ciuinea region. Sets of tllc lattcr were supplicd to the Australian 
Army. T2ie key develoj~cd for sleeper timbers is based, as are tlle otllc~~s, on macroscopic 
features alone and has been fomtci of quite general use in the identification of the more commoil 
Eucalypt tinlhers employed for various purposes in Australia. 

Numc-rous otl~cr identifications carried out by tlie Section have included glue lines, wood 
flour, films, 11-ood wool, and paper. 

(v) Reaction Wood.-Further investigations have been carried out on the reaction wood 
(tension wood) in Ii'ucalyptus rcgnans and other harclm~oods. Individual fibres from terieion 
wood areas have bcen isolated and their structure and behavio~u. during swelling coinpared with 
normal wood fibres from the same tree. Jn co-operntion with the Common~~ealtl~ Po~cstry 
Bureau the amount and type of reaction wood prcsent in bent stems of Drimys and Gneturn 
have been examined. I t  was of interest to find that the eccentricity in the case of Drin7ys was 
sirrlilar to that observed in couifcrons woods, while, 011 the other hand, the eccentricity in the 
case of Gnetum, was similar to that observed in hardwoods. During the visit of the officer-in- 
charge to Kew Guinea, it was oheerved that tension wood was particularly prevalent in certain 
species of tlie tropical rain forests. In some cases it was so pronounced that considerable 
difficulty nTas encountered in sawing the logs. Species giving the most trouble mere identified 
and meihods for their identification demoortratcd. It was R I I ~ W . S ~ ( ~  that these species should 
not be selected for felling, or, if felled, ehould not be brought into the mill. 
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(vi) Growth Studies.-111 co-operation with the Commonwealth Forestry Bureau, 
experiments are being carried out to determine the exact portion of the gro~vth ring of 
Eucnlyl~t~is gigasztea that is laid down each montll during tlle growing season. Similar studies 
are proposed with other species including E. regnans. 

(vii) Fibre Studies (in co-operation with the Section of Wood Chemistry).-Fibre 
investjpiions have been continued, particular attention being paid to the fibres i~olated from 
the brittle heart of E. regnans. These fi71rcs behave similarly to normal fibres from the same 
tree except on. treatment with acid, e.g., boiling with 3 pcr cent. s~llphuric acid for two hours. 
As a result of the acid treatment the brittle heart fibres fall into a numixr of pieces, breaks 
occurring at  the cell wall faih~rcs which have been observed in brittle heart. It is most 
interesting that these hrok~it fiLres are only developed by acid treatment, and it has been 
assumed, 21,s a result, that the acid nlight renlove sonietlling from the outside of tlie fibre, but 
this has not been proved so far. IIolocellulose fibres with 110 lignin present, when given a dimtic 
treatment with alkali to remove the hernicelll~loses estimated as xylan, did not break ; on the 
other hand, fibres from brittle heart prepared by means of a raw laaft cook and containing a 
coilsiderable amount of ligitill gave broken fibres on acid treatment. 

An examination has been made of the structure sf fihres obtained from both normal 
wood and brittle heart of 27. regnans and having ( a )  a high percentage of lignin, (b) a high 
percentage of xylnn and no lipin, and (c) no ligr!,in aild no sylan. In these cxni~zinatioas there 
was distinct evidence of some material attached to the o~~ts ide  of the fibres iso1;stcd by ihe Icraft 
proccss and containing a l~igll percentage of lignin. This material was probably some of the 
origiilal middle lanlella and consisted mainlr of lignin. Fibres with a higher percentage of 
xylan hut no lignin, e.g.. holocellulose fibres, did not reveal tlle presence of n,ny of this material. 
The holrcell~~lose and kraft films, on ~~velling with sillphl~ric acid, 1~ell;n~cri ~in~ilarly, nlthouqh 
the presence of the lig~zin in the kraft fibres did restrict the sx~ll ing to some extent. The 
fibres from which both lignin and xylan had been removed by allialine treatment swelled in a 



different manner. It would appear, therefore, that the caustic extraction has had a weakening 
influence on the outer layer of the fibre, altl~ough it connot Isc said that ,211 csi' this layer has bceiz 
removed because there is still distiilct evidence of its presence. 

(viii) Plzotography.-In connesion with the work of photograpliing numerous k)otanical 
specimens and bota~ical illustrations a portable copying stand has been devised. This has 
proved most e1S:)ctix.e. 

Experiments with high speed photcgraphy in tlle investigation of the toughness of timber 
have shown that sharp photographe can be obtained a t  any prcd(~tcrxniued stage of deflcctjon 
of the specirnerl being tested. Tllese photoernphs not only illustrate the type of failure 
developetl in tlie specimen hut also form a valuable means of measuring the nature and extent 
of the dcflcc;tion of the specimen before failure commences. 

The large volume of routine photographic work has been maintained during t-hc !-ccr, - and some 83,000 evlla,rgernents and 58,000 prints have been hmli';led. Most of the prints were 
photographs of cross-sections of tinhers of the South-West Pacific Area and were utilized in 
the preparation of the mlmeroup card sets referred to above. 

3. Wood Chemistry.-- (i) General.-D~~ring the past eight years, the Wood Chemistry 
Section has, as far aa circumstances permitted, engaged in rescarcl-i into several fundarnental 
problesrls of vital interest to the Australia11 pulp and paper inclnstry. For this purpose, the 
industry has snb~idized the Section with an amount representing approxjmately 30 per cent. 
of the latter's al:i~ual expenditlrre. Problems tvhicli have been under investigation include the 
chenlistry of eucaljyt lignin and of eucalypt polysaccl~aridee ; methods of ~vood and pulp 
arialyeis ; metliocl~ of pulp evaluation and of papcr testing, and, in collaboration with the 
Section of TCood Structure, the structure of the eucalypt fibre. Tl~cse str-idies l ~ a r c  been 
continued during thc past, year and the results reported a1ntl discussed a t  tllc Sixth Annual Pulp 
and Paper Co-operative Resettrch Conference held a t  B~rrnie, Tasmania, in April, 1945. 

(ii) Wood a d  Pulp Analysis.- (a) Earlier studies have slio~vn that limiting of particle 
size in a uwod sample, being very desirable for sonle analytical detc.aalinatio~~s, does not 
always result in a san~plc which could be taken as bcing rcprcsentative of the o-iginal wood 
substance except with some timbers low in extractives. Recent investigations, using the wood 
of E~icctlyptus cnlopkylla, showed that two trees of the one species varaied widely in extractives 
and the sampling of each trce would have to be considered separately. To avoid this, current 
wo1.1; aims a t  the use of certuin particle sizes for those types of determinations which require 

aP$ such a limitation. A correction factor is provided to take cognizance of errors which are 
incurred in thus selecting the sample. 

(b) The lignin determination has been subjected to a critical examination -cvhich has 
)5 revealed that the acid-wood and acid-gulp ratios must be rigidly defined and observed if 
, reprodr~cible results are to be ensured. Routine ligniii determinations, such as might be carried 

out daily in a pulp mill, have hecn co~lsicic~rebly simplified by ii~-cestigt;tio~;s mliic.lr have shown 
that the time of l~yclrolysis with hot acid may be shortened by one-half witl~o~rt affecting i41e 
ultimate result. E'lvicicnce has been produced to show that it ie most important to maintain 
a t  its prcxribed strength tlie cold sulphuric acid employed during the initial stages of tile 
determination of lignin in pnlp. Otherwise, very sc~ions errors may be incurrcd, Current 
work aims at  investigating this aspect os it alaplie~ to the detemlination of lin;lin in wood. 

I ( (iii) Lignitz.-Investigations of metliods far extracting native " lignin from eucalypt 
woods have been continued. Previously, clry methanol a t  elevated temperatures aiid pressures 
had been used for periods as long as 72 hours. Under these conditions, the extracted lignin 
was light ill colour. hrt could not be regnrdorl as " native ", hecause it had undergone a certain 
amourit of chemical change in tlle form of inctliylati~n. Recent work has been devoted to the 
use of extractions of very short duration, in order to oln~tain some lignin as near to  its " ~ ~ a t i v e  " 

condition ap is possible. even if this means sacrificing yields. Supplies of this material are being 
accumulated for a detailed study of its constit~~tion and reactions. 

Exhaustive studies have disclosed that under the most drastic conditions, only one-half 
of the ligriin in eucalypt wood map bc extracted by means of methanol. Addition of hydrogen 
chloride to the methanol, as a catalyst or hytirolytic agent, facilit:~les the extraction of one-half 
of that which is insoluble in pure "metlinnol. The remainder, representing one-quarter of the 
original lignin, resists all attempts, short of complete hydrolyiis of the carbohydrate fraction, 
to extract it. The location and mode of occurrence in the wood of tl~esc throe fhctions is being 
investigated, in colla,hcration tvitli the Section of Wood Structure, using thin wood sections 
in place of sawduct, and by followjng the reliloval of l ip in  with the microscope. 

(iv) Cnj-lroiqdrate Fraction.-Earlier work resulted in the perfection of methods for the 
isolation and approximate fractionation of the carbohydrate fraction of eucalypt wood. For 
the past three or four years, this study has Been neglected because of lack of staff. With its 



resumption during the current year, a method described by Ekenstam (Svensk Papperstidn, 45 : 
81, 1942), for fractionating pulps and wood carbohydrates generally, according to their molecular 
chain length, has been examined. The method uses pbospl~oric acid of various strengths to 
dissolve the different carbol~ydrate fractions. I t  thows promise of being a useful tool, not only 
in the examination of high-alpha and diesolving pulps, but also in revealing the mode of 
occurrence of the hel~iicellulose groups in the cell ~~311. Of the total carbohydrate fraction 
isolated from E. regnans, approximately 74 per cent. of it has bccn shown to consist of cellulose 
chains, each of which contains considerably more than 1,000 l~uilding units. TIE metllod is 
a t  present being used to examine the virious fractions illto wllich the total carbohydrate 
fraction may be split by means of prescribed extractio~ls ~vitli alkaliire sol~ltions. 

( 1 7 )  Pulp and Paper fsom E. calophylla (Masri).-This work was undertalien a t  the request 
of the Departments of Forestry and of Industrial Pcrelopment, T\'estern Australia. It involved 
a study of samples taken throughout the length and breadth of two trecs. One of these trees 
had been selccted as being comparatively free from gnnl 1-ein defects, ~vlrcreas tl:e other, as is 
usual wit11 this species, contained large ~~umhers  of gum  vein^. There was no dificulty in 
pulping the gum-free wood to secure a high yield of pulp (55 per cent.) at  a low cheniical cost. 
From the " gummy " wood the pulp yields were much lower (45 per cent.), the cllenlical c;oets 
excessive? and the pulp difficult to bleach. From either tree thc pulp wae of tlie same quality, 
namely. inferior to the usual eucalypt pulps in bursting and tensile strength but supcrior in 
tearing resistance. A full report has heen furnishecl to the above-mentioned authorities. 

(vi) Pulp E~va1uation.-(a) Stoclc Division.-Equipment and procedures for the accurate 
sampling of fibrous material, ~11~11 as paper pulp, ~ ~ ~ l l i l ~  suspended in water, are necessary 
adjuncts to pulp evaluation, whether the latter involves physical or clieniical testing or both. 
Equipment which has been developed by the Section is being continually and critically studied 
with the object of increasing its scope and enllancing its performance. This equipment is now 
in use throughout tlle Australian paper industry and has proved to be an important time-saver 
in certain mill-control tests. 

(b) In$ztence qf Salts on Paper Properties.-Earlier work has derrlonstrated that liations 
may exert a tremendous influence on the freeness or drainage properties of a pulp, this influence 
being grcatest with trivalent kations. lllore recent studies have revcaled that kations present 
in the feed water of the laboratory ~hec t  machine do not significantly affect the properties of 
sheets formed in their presence, most probably because the time factor is too short for any change 
to take place. On the other hand, 1;ations which arc, prcs~nt while the pulp is being processed 
to develop its strength charactel-istics display a marked influence on the Iattcr. Once again, 
the valency of the kation determines its reactivity in this respect, even when the effects due to 
I~ydrogen-ion concentration have been neutralized. Pulps naturally carry with them salts 
which are present in the process tvater cmplcyed in their manufacture, and here again the 
kations will exert an appreciable influence on the properties of the paper which is formed from 
these pulps. 

Current work is concerned with the ~wamping of the eficts due to salts in the feed water 
and salts carricd by a pulp from tlie mill process water. 111 the paper mill, this is partially 
achieved by the ~ ~ o r m a l  eizing technique, but, in the laboratory, the problem is not so easily dealt 
with. ~ h u s  it has been shown tllat the addition of alnminium CI 1 hate (1 gram per litre) to all 
water used in the laboratory processing of n pulp will " swam;" %e etfccts due to two waters 
which differ widely in t h ~ f r  salt content, and thus reduce tllenl to a common level so far as the 
pulp is conccrned. This quantity, l~o~vcver, is grossly excessive, representing a t  certain stages, 
more than 100 per cent. of the weight of pulp conccrned. Bnrtllcrinore, it sets up corrosive 
conditions, which are detrimental not only to the laboratory pulp evaluation equiprne~~t, but 
alto to the operator's hand?. 

(c) Preparation of Pulp for Processing.-A standardized procedure for the preparation 
of pulp for proccs~ing in the Lampen mill, known as the " Unbeaten Test ", has been laid down 
by the Pulp Evalua,tion Committee of the Papermal<ers' Association of Grcat Britain and 
Ireland. Similar  procedure^, such as those for tlie Clark Kollerpang precision heater and for 
pulps which have never dried and which therefore require far less ~x~ork to be done on them, 
have been investigated. 

(vii) Tropic Packaging.- In connexion with the drafting of Australian s tandard 
specifications for tropic-packaging materials, and with their stlbscquent manufacti~ro in 
Australia to meet these specifications, moisture vapour perrncability determinations l~ave been 
made on a large nurnber of materials, which have included moisture barrier films, adhesive 
tapes, dip-sealing compounds, and various cylindrical coiitainers fabricated from some of these. 



Apart from the routine testing required by the above, the testing cabinet and several 
features of the test have been subjected to a critical study. The variance of tests with respect 
to position of sample in the cabinet has been determined. The efficiency of the boes~3-ax-rosin 
seal employed in the test has been investigaterl, and a comparison of single-faced and double- 
faced cells has revealeti that the latter may safely be used for accelerated tests. 

JIoisture vapour detcrminatione on various  plywood^ fabricated from several 
ctifferent woods and ~vith various glue lines, have revealed that  plywood^, such as resin-bonded 
plywood, which are freqneutly reconlnle~~dcd for use in the construction of kilns, reconditioning 
chambers, tropic rooms and the like, are entirely useless as barriers again~t I l~e  diE!wioiz of 
moisture va,pour. The tests ]lave, therefore, resolvcd tl~emselves into shaming the efficicney 
of various glue lines to ~vitllstand the severe conditions when plywood is eubjected to a saturated 

i atr~los~here on one farce and to a dry atmospl.~cre on the other face. The water resistance of 
various ammunition contaisiers has also been determined. 

4. Tinzber Physics.- (i) *Physical Properties of Australian Timbers.-The worlc of c~llect ir l~ 
detailed infomlation on the more important physical properties of lhstraliai~ timbers is carried 
on from year to year using whatever suitable material comes to the laboratory. From time to 
time it is necessary to collect ancl analyse sucll results and revise lists of values. This has been 
done during the last twelve months, the previous occasion being 1939-40. Furthermore, a survey 
has been made of the species for which iv~sufficient or no illformation is yet available so that theso 
can he included in future programmes of work. 

(ii) The Eflect of Wigh and Low Tern13ercxtures on the Strength of Wood, Plywood, awl Glud 
Joints.--This project appears to have created great intere~t botli in Auctralia and overseas. 
The preliminary tests which were mad? orlly a t  a rnoisture content of 15 per cent. have now been 
extended to a wide range of m~isture contents, and the later rett;ults confirm and extend those 
published. When expressed as a percentage of the crushing strm~gtll :it 20' C., the \r.c.akening 
effect of temperature per degree centigrade for a l l  species examincd varies from about 0 . 3  per 
cent. a t  0 per cent. nloisture content to approximately 1 per cent. near 20 per cent. moisture 
content, thereafter decreasing to about 0 .7  per cent. a t  fibre saturation point. It is thus 
possilr~le to predict with considerable coilfidence the eflect of temperature on the maximtlnl 
crushing strength of any species a t  any moisture content. In static bending, the modulu~ of 
rupture and mocllrlus of elasticity decreased wit21 increaeing temperature at  all moisture contrrlts 
from 8 per cent. to 20 per cent. In toughness no serious \veakening experienced ; in fa,& 
the general effect was for a rnai.l;eil increase at  high temperal~~res and high moisture content. 
The same type of result was, ill general, obtained with plywood ill compres~ion tests. In tellsion 
tests, however, the effect oi temperature varied considerably with moist,ure content and over 1 different temperature intervals. ConridcraMe reduction in strength ~ ~ ~ i l r r e d  a t  temperai.~res 
above 50" C. a t  high moisture content ; tbis w a ~  particularly serious when the direction of the 
grain of .+he outer plies was a t  45 dcglees. Tllc danger of ignori~lg tempera,tare corrections in 
structural design, particularly of aircraft, is thus well demonstrated. 

(iii) Battery Separators f ~ o m  Australian Timbers.-Laktoratory tests have. been continued 
on the  tora age of batteries cor~structed .cvitli treated and moiet separators. With a properly 
sealed battery, little, if any, deterioration has taken place after two and a half years' storage. 

(iv) Tenzperatzcre and Moisture Content Conditiolzs in Wooden Aircraft.-- -The investigations 
previously completed on Aneon aircraft have now been extended to the hfosqnito. This work, 
undertaken in the first place at the request of the Britjel~ Air Ministry, lias incl~tded both ground 
and flight tests and has provided a wealtl~ of information on the conditions of temperature and 
moisture content to 1,vhich nircra,ft may be exposed in service. 

At the request of the Royal Australiam Air Force a series of tests was initiated during the 
latter part of the yeax t o  compare the infra-rcd reflectance of various aircraft finishes, the object 
being to rrdace the temperatures attained. by aircraft exposed to solar radiation. Prelinljnary 
data. indicate that substantial benefits can be obtained by the use of special infra-red reflecting 
ingredients, a t  the same time retaining the desired colour sclleme. 

(v) Wigh Freguency Electrical 1fecrting.--Various modifi~a~tions found neceesary in the 
equipment Izave been carried out and illillor tests have been made innhlding the po~sihle 
application of high frequency fields for pre-heating  plastic^, setting twist in rayon yarn, and 
various timber fabrication problems. 

(vi) The Crazing of P6yccood.-This investigation has been commenced a t  the request 
of the officer-in-charge of Building &laterials Research, and aims a t  inlproving the bahariour 
of plywood exposed to external weather conditions. Preliminary work has been carried out 
on methods of evaluating the crazing and on the use of a weathcrometer for ~ta~ndardizing test 
conditions. 



(vii) Miscellaneous.-The following miscellaneous investigations are recorded:- 
(a) Numerous tests on the dimensional stability of papers and plastics used for range charts 
(Army). (6) The possibility of using electrical moisture meters for testing leather. 

5. Timber fl1ecl~anics.-(i) Plooring Tests.-A working plan has been prepared and 
material obtsinetl for the testing of sample floor eections made from the various Australian . 
timbers corr~monly llsed for this purpose. This ~vill provide more precise information regarding 
their relative serviceability. It is proposed to investigate tallowwood, jarrah, Sydney blue gum, 
mountain ash, cvpress pine, and racliata pine in ordmary tongue and grooved flooring in the 
widths most commonly used. In jarrah and mountain ash, end-matched, tonguccl and grooved 
floorillg \J-ill also he tested. In addition, plymod flooring of hoop pine and eilky oak will be 
investiga,ted. I u  this case the desirable spacing of the noggiiig will be studied. 

(ii) Box: and  Crate Design.-Close liaison continues to be maintained with the Services, 
the Dcpartnient of I\"l~litions, and the Operational Safety Conlnlittee. Considerable attention 
has becn given to the design of nail-less explosives boxcls of various types. Damage encountered - 
in transit ba,s been ohscrvetl and, ml~cre neccssaay, the design of explosive and other boxes has 
beem moclified and improved. 

During the past year experiments have been carried out to determine the most euitable 
cusllionifig material for carboys for acid transport. In the past, Iciesel~~llir b2s been the 
standard cnsluor~ing ma,terial, but it has certain dissdvantages. By the use of lighter substitutes, 
the ~v~igl l t  of box plirs cushionhg material can be halved, a saving of 25 lb. blir~eral wool and 
flax to~v  have bee11 recomnlended, sltllough in one State the railways raised an o1)jcction to flax 
tonr. As n result, inflammability t e ~ t s  have been carried ont ; they showcd tlwt flax tow is 
considerak)ly lees iriflammahle than other common packing materials such as straw a,nd wood- 
wool. 

Tests have also been carried out for the Army on the taping of tzench mortar bomb 
containers to determine tlle egect of various factors on the holding power of the tape uildcr 
service conditions. 

(iii) Tests on Northern Aust~aliarz and New Guinea Tinzbers.-The mechanical properties 
of four New Guinea timbers and of a large number of samples supplied by the A.TTT.C. from the 
Korthern Territory have been determined. 

Tests have a,lso been carried out on coco-nut logs, both in the round over a span of 20 feet 
and in tlie form of small clear spec,imone both green and seasoned. The mechanical properties 
art. very variable from log to log and within tlie log. Crushing ntrei?gtli and hardness increased 
ill one log from the centre to the outside in the ratio of about 60 : I ,  1%-lvhercas moisture content 
varied in an inverse manner from 740 per cent. to  50 per cent. 

(iv) Timber Stulctures.--Preljminnry tests have been carried out on split ring and shear 
plate joints under long time lcading. A TVllittemore strain gauge attacllrd to a calibrated bolt 
nras used iizitially to estimate the load, but large errors due to temperature fluct~zations were 
troublesome. Cslibrated compression springs which take up the creep are now being used to 
loacl the connector joints. Other tests have shown that split ring jojnts with 8-in. c ~ t l  ii~argin, 
fitted witl.1 stitch bolts, are liable to fail in less than three nlontlls ~vllen suhjectcd to twice the 
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design load. Tests on split ring joints in mountain a8h a t  design load show approximately 
$-inch slip after about seven months, and a t  half design load, a slip of 0.14 inches after about 
eigllt months. With yellow strjngyba.rlr the slip was much less. Sllear plate tests wit11 yellow 
stringrrhnrk also inrlicate a smaller slip than with split rings. Large scale tests on yellow 
~ t r ing~bar l i  and mountain ash are now about to commcnoe. 

A few preliminary tests were carried out on nailed jojnts jn both green and kiln dried 
timbers. Reasonably good agreement I\-it11 the results publislied in the Hnrzclboolc of Strfhctural 
Tilnber, Supplement No. 1, mras obtaified. Since they forin a very simple and speedy method 
of sttac1,ment in light structures and are lil~ely to be of particular interest not only now hut 
after the war, an extensive series of tests has been planned to determine the strength of nail 
joints. Factors such as type of timber. moi~ture content, direction of grain, ratio of thickness 
of planli to nail diameter, slenderness ratio of the nails, and  pacing of the nails will be studied. 

(v) Fundamental Creep Investigations.--A large scale project to determine the effect of 
creep in tilrll>cr ill terl~ion and compression has becn planned. The tests will be carried out 
under controllecl conditions of temperature and humidity. The cquilslneilt including strain 
measuring apparatus is complicated and requires very considerable work in its n~anufacture, 
and for this reason progress l i a ~  been slow. Prototyp~sare now, howevcr, complete, the prohlems 
involved have largely heen solved, and manufacture of cyuipment, for the first txo  of the ten 
replications, is under  my. Experiments begun before the mar to dcterminc the effect of creep 
in green wooden beams are now being continned. 



Preliminary tests have been carried out to study the effect of long-time loading on sniall 
timber colu~rli~s havirlg a ratio of effective length to least diincnsioii of 30-50 and initial 
eccentricity of loading. Green yellow stringybark columns 1 inch by 2 inch in cross section 
with a ratio of effective lengtl~ to least diinension of 50 and an initial eccentricity of 1/144 of the 
effective l~ilgth failed in six days under a constant load of tmo-thirds of the short-time ultimate 
load. A high density green Douglas fir column, 2 inches by 14 inches in cross section and having 
a ratio of effective length to 1rl:ist dimensinn of 30 with an initial eccentricity of n/~cjo of the 
effective length. failed in 28 hours under a constant load equal t o  80 per cciit. of tlie short-time 
ultimate load. A similar column a t  60 per cent. of the short-time ultimate load has not Sailed 
in over 200 clays. Pull scale tests are now being planned in species of various strength grades. 

(vi) AircruJt Timber Investigations.-(a) ~SolicZ 7'i.rlzlier.-Abont 12,000 tcsts were carried 
out during the year exclusive of density and ruoieture determinatjons. Tests 013 white birch, 
Queensland maple, and celery top pine have been completed, and aircraft design strcsses prepared 
for norther11 and Queensland silver ash. In the case of Queensland maple, analysis is in 
progress and design stresses will soon be available. Further work llas been dcne to determine 
the effect of duration of loading on tlie strength of Queensland maple. 

(6) Plywood.--The effect of different types of gripping devices on the results of tensile 
tests on plywood has been studied. There appears to be little ~liff~rence between the results 
for fixed and self-aliqning grips with plywood j6 incll or more in thickl~ess, but with thin yly~vood 
(24 inch thick), the rcsults are likely to prove significantly different and, if this is coiiiirxned, 
it ~ ~ o u l d  appc:ir desirable that tlie type of gripping device t o  be used fcr sucll tests shol~ld be 
specified. Kunierous pallel shear tests have been cas~icd out on hoop pine ply\voocl, together 
with tensile, compressive, and double slles?r tests cn matched s;;i,mplcs, in order to relate the 
results of panel shear t e ~ t s  to other tests. As soon as suitable equipment is available, electrical 
strain gauge rosettes ~vill 1)e used in conjunction with panel shear tests to estimate the niodulus 
of rigidity of plvwood. Other tests, using plywood tubes in torsion have already been carlied 
out for this pnG)osc, but there are nlany difficulties. A further method, wing a flat plywood 
plate in torslon has been tried and shows promise. Material has been obtained for panel shear 
tests to determine the effect of defects on the strength of the plywood. 

(vii) Specijcation Tests.-Routine specification tests on Australian aircraft timbers and 
on spruce have been continucd as a service to the aircraft industry. About 172,000 tests 
have been made on about 2,00,000 super. feet of timber. In future this type of testing will be 
carried out on Australian timbers oilly. 

The results of tests on mountain as11 and spruce are now being analysed. Considerable I.., information on these species is being obiailred from these analyses on account of the large 
quantity of timber involved. 

(viii) Impact Investigations.-The effect of variation in the form of t'he Izod specimen 
T Bas been determined. Similar work is being carried out on the toughness specimen. 

Work has recently been commenced to determine, by means of high speed photograplly, 
what happens during a toughness fracture. Similar n~ork will be done in relation to the Izocl 
test. 

(ix) S t~ a in  Measurement Studies.-Local mamufacture of electrical strain gauges has been 
coiitinued with improvcrnelit of construction, calibration, and rapid measurement of strains. 

I 

I Lateral sensitivity measurements are now being made to ensure that satisfactory 
I allowance is made for errors due to this cause. Tests to determine the Poisson's ratio were 

carried out on short compression specimens of spruce, as this timber was readily available in a 
suitable size. 

6. Timber Seasoning.-(i) General.-Governmental and private annexes and factories 
made considerable us2 of the facilities and technical services of the Section throughout the year, 
particularly with regard to foodstuffs cazes, specifications for tropic testing conditions, kiln design, 
the tropic testing-of service equipment, and the drying of timber and veneers. Visits were rriade 
to Soutll Australia. New South Wales and Queensland at the request of firms requiring advice 
in conliexion with various phases of their activities. 

Supervision of the large scale kiln-drying of timber for defence purposes was maintained 
a t  commercial plants, and the selection of special timbers was contiriued. The practical lra,ining 
of key fiictory staff ~vas also continued a t  both the laboratory and appropriate commercial pl:mts. 

Demands for timber seascning p!ailt layouts, for colistructional plans for timber seasoning 
kilns, and for desigi~s for special driers of many types, remained fairly heavy. Numerous minor 
inquiries included the drying of wood-tvool boards ; the repair of concrete in faulty kiln 



construction ; the design of wood waste burner,. ; the slicing of case stoclr ; kiln-drying schedules 
for ilustralian and overseas tnnbcrs ; drying times and costs ; tlie manufacture and finishing. of 
smolcing pipes ; temperatarc cor~trol equipment ; the drying of miscellaneous timber ut111ty 
fittings ; moisture content control ; tlie drying of veneers ; the construction of woodt:n vats a,nd 
tanks ; and the design of refrigerated chambers for tropic services. 

(ii) liiln Scl?edules.-Work on the dcvelopme~~t of special kiln schedules for aircraft 
timber of Australian origin was finalized, results 'nicing i~sued to the Australian Standards 
Association for inclusion in appropriate specifications. Commercial drying echedulcs were also 
determined for celery top pine and blackwood. 

Chenlical seasoning principles were used in the development of liilrl schedulee for several 
timbers required for specialty purposes, namely, mallee, myall, r:d gum, almo~id, and olive. 
In tlle drying of treated sepasators for aircraft batteries intended for reserve storage? a similar 
tech~lique was found cfi'ective in overconling the incidence of and wrinkline which ~ntroduced 
assembly difficulties. 

(iii) Kiln Design.-Inquiries under this project were active throughout the year ; specific 
req~~ests  for designs covering the construction of tinlbcr seasoning Icilns, veneer and plywood 
driers, drying roonrs, and conditioning and drying cabinets, were received from 29 firms, and 
some 300 drawings were iseued. A m~rnbcr of c~mmercial kilns mere tested at the request of 
trade interest,. and, where ncccesary. advice war given coveriilg niodifications neceeeary to ensure 
effi(:icnt operation. Tests were made on a vacuuin kiln designed for the drying of solid timber. 
No new principles were found apart from those investigated in various un~uccexef~ll vacuum 
lrilrs previously built in Australia or overseas. 

(iv) Building Mat~rials.-Work designed to test the enitability of combinations of organic 
substances with hinders or cement to form building materials was commenced. Initial work 
aims at  testing the value of " sawdust-cement " (a combination of sawdust, portlaad cement, 
and sand) as a floori~g surface. As a preliminary step, lines of work developed by the British 
Building Research Station have been followed particularly with regard to appljcntion to 
Australian hardwoods and soft~voods. To date, tests have shown that hydrated lime is valuable 
in ensuring good setting.properties ; calciuln chlo~ide is useful in securing liieh early strengili ; 
water proportiolls are cntlcal, both ii) regard to strength and trowelling qual~ties ; ehriiikage is 
much liigller than with normal concrete, and special care must be taken in InondiiG on to the 
base aggregate. 

(v) Miscellaneous Seasoning Investigntions.-(a) ?Yeathe~proo$~zg Paints.-MTeatherproofing 
and tropicproofed paints and finislles were tested to determine cornpatability and their relative 
efficiencies as moisture barriers-a factor of considerable importance to the weight and , 
dimensional stability of aircraft. 

(b) Egz~ilibrium, Jfoisture Content of Timber.-Several sets of matched e.m.c. samples 
were prepared from a number of New G'uinea timbers. Three sets have been distributed to 
rcPr~sentative centres in New Guinea. and the reniaining sets are maintained a t  Ilfelbourne to 
establish comparative values. 

An investigation of suspected variation from prevjously published data on the e.m.c, 
values attained by spruce when exposed to moderate ambient tcnlperatures. was completed, 
but data are rlot yet analysetll. \York designed to determine the effect of tbickncss on rate of 
change of e.ni.c. in timber, alld the effect of air drying and kiln drying on the e.m.c. attained by 
Australian timbers, has been planned. 

( c )  Moisture Distribution in Wooden' Stumps.-Recent evidence has indicated that an 
appreciable upwards moisture transfusion occurs in timber having the base sunk in moist ground 
-a cordition wllicll, under certain circumstances, might introduce a decay liazarcl into certain 
Iion~e-framing rrienibers not normally c.onsider~d exposed to tlris danger. Experimental work 
has been put in lland to investigate this point. 

(vi) Correspondence Course.-An additional 45 students were enrolled during the year. 
Since the inception of the correspondence courses, 157 studelits have completed the preliminary 
course and 36 have completed the ltiln operators' course. 

7. Timber P~eservation.-(i) General.-In order to cope with more pressing wa~-time 
problems outside the scope of timber preservation, but for which indiviual oflicers had the 
necessary training, this Section was seriously depleted during t l ~ e  early part of the mar. The 
past year saw tlie partial restoration of the Section which, altllough still below strength in trained 
personnel, has bcrn able to rctnrn to sometlliag approaching a systemat'ic programme of work. 
This eml~races field tests, laboratory investigations, and dissemination of information concerning 
decay and insect attack of timber and means of prevention to be adopted. 



(ji)  Service Tests.--Some progress has been made in bringing up to date inspections and 
reports on long-term service tests, work on wllicll had been allowed to lapse alrnost completely 
for several years. Detailed reports on tlitxe inspectior~s have now been issued. The following 
service Lefts have been inspected during the current year and reports have eitlier been prepared 
or are in course of preparation. 

(a) Treated Pinus sadiata ~SZ~epers, South Australia.-Tl~is test was installed in 1936 in 
co-operation with the South Australian Railways and Woods and Forests Department. Tl~e 
inspection was the third made and g a : ~  an interesting indication of the value of nixing crude oil 
with creosote: the effect of the oil being to reduce rnoisture cllange and, therefore, cracltilzg of 
the sleepers. 

(b) Pinus radiata Poles, South Austm1ia.-This test, also, was installed in 1935-36 and the 
)p inspection made was the third. Tlle evidence is that only full length pressure treatment ~vould 
- give satisfactory service life. 

(c) Pole Tests, Victoria.-One test, covering two sites in widely different localities, was 
inetalled in 1934-35 in co-operation with the Poreets Commission, the State Electricity 
Cornmiseion, and the Postmaster-Geiiersl'x Department. The main test species is E. obliqua, 
a variety of trea,tments being u ~ ~ d e r  comparison. No irlspection had heen made since 
1941 and the i~flnence of a serics of dry year,. in one locality had caused ternlites to 
go deep in tlle soil in scarcll of moisture, attack having developed below the treated 
zone where this did not er~~trace  the complete butt. Ancther test, insta,lled in 1936 in 
co-operation with the same Departments, but a t  the request of the State Electricity 
Commission of Victoria, included a more duraljle species (E. paniculata) in addition to 
E. siebe~iana, E. obliqua and E. regnans. In both tests a number of the untreated controls had 
failed and retreatments, where applicable, were carried out. 

(d) Tr~ated Sleepers, Victoria.-A further inspection of this test was carried out. 
(iii) Laboratory Tests.-JTork rmdertaken ha,. a bearing on the use of less durable timbers 

for railway sleepers. This work, commenced a t  the urgent request of the Victorian Railways 
Department, lias great p o ~ t - ~ a r  si~nificance, since the supply of durable sleeper timbers mill 
not he sufficient to meet the anticipated demands of delayed maintenance and new work in 
connexion with unification of gauges. It is planned to initiate subsequent field tests in Victoria 
and ultimately to extend these to other States. Two possible means of treatment are being 
investigated. 

(a) Difqtsion Treatment of Green Timber.-A technique, coneisting essentially of the use 
of a diffusion cell with a disc of the green timber as membrane, has been devised by these studies, 
andein preliminary experiments the effects of concentration and pH of the treating solution and 
of tliickiiess of the disc were tested. Three subsequent expcriments have covered effect of 

h temperature on the rate oi diffusion, effect of thicliness of the disc, and circulation of the solution, 
and comparieon of block difr~~sions with the diffusion cell results. 

(b) High Pressure Treatments.-This is an extension of earlier work, but much higher 
pressures are being used. With pressures of 1,000 lb./square inch, promising results have been 
obtained with certain eucalypt timbers lvltlich are untreatable a t  normal pressures of 150-5200 Ib./ 
square incli. Using low temperatures without an initial vacuum no visible damage has been 
caused and the practicability of the  method is being investigated. 

(iv) Dissemination of Information.-In addition t o  normal replies to  inquiries on fungal 
and insect attack of timber, lectures liave been given to selected Service personnel. Of 
particular value was the re-establishment of contact with mining interests in Broken Rill, where 
the durability of timber is of great importance. Aspects of future work were discussed with a 
representative of one of' the companies, who spent some weeks at  the Ilivision. Revival of 
active co-operative work was discus~ed with representatives of various State Government 
Departments. 

(v) nfiscellnneous Investigations.--1n reference to req~lests from the Services, the 
following problerns have been investigated and reported upon :--(a) Rfficacy of certain trade 
preparations for tropicproofing of boxes, (b) decay in wooden craft, and (c) preservative . 
treatment of balsa for rafts. 

L 

8. Veneering and Gluing.--(i) Ge9zeral.-Practically the whole of the work carried out 
under this Ileading has had n direct bearing on the war effort. Con~idera~hle time has been 
devoted to advisory work for a,ll the Services in conncxion with adhesives and problems related 
to adhesion. This has necessitated, in many cares, laboratory experirnci~ts to obtain the 
required information and actual demonstration of pra'ctical techniques under commercial 



conditions. Attention was given to a large number of problems submitted by plywood and 
f~~rniture manufacturers and dealing with various aspects of p ly~~ood  rnaliuf;l,cture and 
utilization. 

(ii) Peeling.--The following ~pecies have been peeled during the year :-Thhlolly pine, 
elash pine, mountain ash, coachwood, yello~v \:~ralnut ; tlle loblolly and slas2~ pines were 
peeled, dricd and bonded into plywood on behalf of the Qu~ensland Sub-Uepartnleilt of Forestry. 
The coachwood 108s nr\.clre peeled to obtain test material for numc3~.ous investigations 
being carried out wlillin t h c  Division. A number of satinay flitches were half-rotary sliced. 

(iii) Gluing of Australian Il'i.rilbers.- Experiments to determilie the gluing characteristics 
of a number of A~~stralian timbers were continued. Advice and assistance were given to the 
various firms interested. Tlie follo~ving examplci indicate the nature of thie work carried outl:- 
(a) The glui~lg of tea-trpe with casein a n d  nrca, formaldehydt: adhcsivce for use in the manufacture 
of slloe lasts ; (6) tlic gluing o i  jello~v\rnoorl and mouiitain ash, the former for use in f-loat 
construc:tion ancl the latter for hospital tent polcs ; (c) the gluing of sassafras with urea 
fornialdeliyde cement for use in box construction. 

(iv) fl7oocZen B i ~ m f t  P~oject.-(a) Tlle Section was responsible for supplying technical 
assistance llceded by tlie mnnufacturers ~ 1 . 1 ~ 1 1  c l~~nging  over from casein ceinent to urea 
forma1del;ydt. cements (Beetle A and AF) in the constr~~ction of the main plane, fuselage, &c. 
Espohure tests to detcraliiie the comparative durability of Beetle and caseirl-glued joints were 
irlstalled a t  several locations t l~rougl~ol~t  Australia. Acceptance tests of Beetle celnent were 
carried out on behalf of the Aeronautical Inspection Directorate for approximately nine niontlis 
u11til other arrangements coulcl I)c made. Jlcthocls for tlie correct use of Bcetle cemcnte n-ere 
deil~onstrateci at various sub-coiitractors' plants. 111 order to facilitate procllrction as~istance 
was given to tllr local firin proclucing these adheeives. 

(b) Gluing difficolties and checking of important structural members due to moisture 
content changes have becn eliminated by the installation of a system of eynililorium moisture 
content control a t  the plants of the various sub-contractors. The proper wo~.l;ing and coiltrol 
of these instdlatjons 11:lr.e becn supervierd by the Division's liaison officer located in Sydney. 

(c) Exai~liilations were made and reports prepared on various maii~pla~nes showing faulty 
adhesion. 

(d) Experimental work was carried out in order to demonstrate the proper use of casein 
glue in the fabrication of the mainplane and the exact effect of faulty procedures. 

(v) Marine and Aircraft PZyzuood.-Attention was given to prok~lems associated wit,li the 
boilding of marine and aircraft p ly~~ood  and tlie proper use of such material. It w:xs shown that, 
contrary to staten~ents wllich have been made, prolonged soaking in salt 11-ater does not 
appreciably affect the strength of the glue joirrts. 

(vi) Gluing and hnpregnated Veneer.-Experiments have shown that i t  is possible to 
impregnate plywood satisfactorily with any of the standard types of wood preservatives. 
Irlfonllation mas obtained on the limitations of secondary gluing operations due to the presence 
of tlm,c preservatives. This was necessary because of the severe darnage to ~~-aterei~aft in 
t,ropic*sl ~ v a t c r ~  due to attack by marine 1:orers a l~d decay. 

A 

(vii) Testing qf Adhesiccs.--111 adciibion to the problems listed above various adhesives 
for different purpose? mere tested duriiig the year as indicated below :- 

(cc) In order to conserve casein supplies, considerable experimental work was carried out 
on the development of substitutes for use in plywood manufacture. It was shown that peanut 
flour. dricd buttermilk, and nilk albumen blended with casein svould each give satisfactory 
boilds for plywood. 

(b) The merits of several proprietary adlresives for fibreboard containers in comparison 
with sodium silicate wclre investigated. 

(c) In  conjunctioii wit11 the National Standards Laboratory, tests were carried out on the 
variation in viscosity of Reetle cements A and AP over their working life after addition of the 
hardener. 

(d) work was carried out with Australian aircraft casein glues and veneers to examine 
proposals made to tlie Stanc1,ards Association of Australia Aircraft Materials Committee for 
modification of A.S. No. (E) D. 831 to bring it in line with R.S. No. 4 V 2. 

(viii) nZi,cccllaneozcs.--(a) Checli- tests and examinations of various casein cements were 
carricd out on behalf of the Aeronautical Inspection Directorate. Test pieces, according to the 
various spccificatione, were prcparecl for tlie various testing centres throughout Australia. 

(6) Several examinations wcre carried out on br.half of the " Inter-Departmental 
Commitice on Casein " with material impolted fro111 the United States of America and also on 
;I da,maged consigrlment from New Zealand. 
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(c )  In  connexion with certain experiments relating t o  the thicliness of the glue line in 
laminated spruce spars, the Section of TL'ood Structure carried out precise measureme~zts under 
tlle niicroscope with the object of correlating the actual width of the glue line with the width 
as seen 13y the naked eye. Photonlicrographs (75 X) were prepared and comments made on 
each of the glue lines examined. 

9. Improved ETocd.-(i) Clzring.--In co-operation with the Division of Industrial 
Chemistry a large scale factorial esperinient, in which 126 different warm-prees (160" P.) resin 
glues of the cast pllenolic type were tested, has been completed. Three acid catalysts were used, 
viz., t olucne-sulphonic, sulplluric. and hypopliosplrr orous acids, and the base reeins were modified 
by the addition of various an~ounts of resorcil-tol and novolak. After a six-month accelerated 
a ,gci~~g tcst, joint strcngtlls of iniprored n~ooci remained 1 elatively unchanged, but those of control 
specimens made fronl moui~taiv ash with all-catalyets fell t o  50 per cent. of their original values. 
Of the modifying agcnts high rt~sorcinol concentrations gave an  increase of 20 per cent. in joint 
strength IF-it11 improved ~~oocll b ~ ~ t  I-iigh concentrations of ilovolak caused a rnarlied decrease 
in strt.~~gtli. Frcm the information derived fram this experiment: a further series of tests has 
been planned for the development of a cast r~hcnolic resin adhesive for tlle bonding of improved 
wood and otller plastic base materials a t  intermediate and room temperatures. Some 
preliminary service tests have indicated that a cast phenolic adhesive modified wit11 resorcjnol 
and usinf- a high pererritage of toluene-s~lphonic acid is quite satisfactory for the cold-press 
gluing of improved mood. 

(ii) Tego-bonded Iwqiroved ?Vood.--For certain purposes this type of improved wood in 
wllich thin veneers are bonded with a paper-glue film is considered inferior to  the f~llly 
impregnated material mainly on account of its lower dimensional stability. How'ever, i t  118s 
approximately twice the impact strength of the latter a t  tl:e same specific gravity. Compression 
a t  higher tcn~peratures (310- 330" P.) than rlsual has s1~o~~~l-n that  not only is dimensional stability 
improved but that eliear, compressive, and tensile strengths are also increased without loss of 
impact strength. 

(iii) Tlze Use of Metl?ylolurea in Inqproved Wood Mu~zz!fucture.---This resin, an  initial 
condensation product of urea alld forinaldehyde lias been tested on a, small scale as an  impregnant 
for veneers in im1)roved wcod mam~fticture and for solid timber with sati~fa~utory results. 
Pmprored mood so made has a, higher moisture absorption and sorulewl~at lower mechanical 
properties than improvect wood made with plleilol fornraldellycle resins ; i t  is, however, 
colourlees and will probably he preferred for decorative purposes wllere retention of the ~ i a t r~ ra l  

colour is desired. Solid timber impre~nnted with methylolurea is appreciably har(1ened 
on the outel surfaces but complete penctrat~on is difficult. Other esperin~ents have ir~cluded 
the treatment of shoe lasts, testile LoLbirls, and t l ~ e  use of an  impregnated paper for plywood 
facirlg. 

(iv) 1Miscellnneozrs.--The ~~til'ization of improved wood on a small scale in different 
industries is still progressing, and mtlch practical advice has been given by the 1)ivision. 
Improv(d m~ooci products which 13ave been developed rec~nt ly  include gangsaw ~yacing blocks, 
nuts and Lolts, strain i~?s~L!ntors, pedal blocl;s, textile rollers, table tops, brush backs, and 
axe handles. 

10. Citi1ixation.-(i) Ge.fzcml.-The work of this Section bas been primarily of an  
advisory nature and lias been directed t o ~ ~ a ~ r d s  the solution cf problcms associated wit11 the 
utilization of timber to meet essential requirements of t,lie Services, industry, and post-war 
reconstrrrction planning. Visitors from every State of the Commonw~alth a i ~ d  from New Zcaland 
discu~sed prok,lt~msrrl::tcd to timber production and nl~~nufact~iriiig proccsscs. Secretarial (Inties 
for the Timt-~er Sectional Cornrnittec of the Staizdnrd,r Associatioil of Ac~str:~iin were carriqd ont. 

(ii) Liaison. -Contacts were maintained with the lollowing Commonwealth Departments :- 
Navy, Arniy, Air, Aircraft F~locluction, !Munitions, Snpply and Ship~iing, Con:rnerce and 
Agriclrlture, Po~t -war  Reconstruction, and s ~ i t h  the Royal Navy and the vnrioris State Forestry 
Departments. An oficer rcj,reseiIted the D~I- i~ ion  a t  conferences on the stancinrdization of 
tinlter for usc in l~uilding construction, utiiizstioln a l ~ d  gra1lil.g of tiirlber fcr 11olzse c o n s t ~ . ~ ~ t i o n  
programmes, forest conservation, niatecials and nicthods for &lost-war fi~rniture mannfacture, 
and woodcn aircraft conetruction. 

(iii) Tin~hcr Uses.- AGricc, has been given to  inquirers seeking information or1 timbers 
for agricultural rnacl~jiicry ; bent wood and otller furniture ; boat and s?iip con$t~ ~lction : bridge 
and wllarf construction ; briquetting of sawdust ; building and pref:il)ric:ated const,~uction ; 
butter boxes 8,iq.d ~ l ~ r l r n s  ; clog soles ; c'oll:cs p g s  ; coiitnin~rs (ir-tcludirrg boxes, cases, harrcls, 
kc.)  ; cnrcr,icc.k : cross-arms ; cletectioi-t of metal in ea\vmill Jogs ; doors ; floormg ancl flooring 
profiles ; filrxr boerd ; grading of timller for various purposes : I~andles ; kecl blocks for naval 
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dockyard ; ladders ; mauls and mallets ; matches ; mine detectors ; mining timber ; oars ; 
patternmakinp ; picliing sticks for textile industry ; picture frames ; ply\\ood for various 
purposes ; railv-a? carrlagce and sleepers ; mu-dust utilization ; shuttles ; slipwaps ; sporting 
goods ; telegraph poles ; water channel t inlbe~s ; wheele fol industrial trucks ; ~ ~ o o c l  flour ; wood 
wool ; wood waste utilization ; wood stave tanks ; woollen rriill equipnlc.nt. I n  addition 
assistance has been provided on timbers suitable for various uses meiitioned elsewfhere in this 
Report. 

(iv) Publicity and Edtlcational Work.-A display for the " Save the Forests Exhibition " 
in Melbourne was organized to assist the campaign for forest conservation. The pu1)lication of 
the 1)irisioll's A'ews Letter was recon~menced and a nunher  of issues have been prepared. This 
method of dissemination of information will be continued as opportunity permits. 

(v) Sawmill Studies.-Preliminary diccussions on sniall dinlension s tock-production and 
use-were held with representatives of sam~mil!ers, furnitnre mannfacti~rer~, and Forestry 
Departments. I n  conjunction with the State Electricity Commission of Victoria observations 
were made on the power requirements of various kinds of sa,m cutting a range of timbers a t  
different rates. 

(vi) Committee on Dimensiofl,s of Timber in Z?tcildings.--The Standards Association 
arranged for the establishmcilt of a Committee on Dimensions of Timber iri B~dldings. A 
repreeentative of the Division attended the first meeting a t  ~vllich two ~uh-committees, one on 
timber for framing aitd general construction in ]lousing, the other on joincry sizes, were formed. 
Seueral meetings of the sub-con~mittee on structural tinlbei were held a t  whicll representatives 
of the Division recommended the use of Pamphlet No. 112-" Building Frames-Tinihers and 
Sizes "- as a simple banie for the adoption of rational :ad economic ~izes.  

11. Flux.-(i) General.--In order to Becp pace with the requirements of the industry, 
much of the TT-orli, in the past, has been empirical in nature as i t  was necessary to  obtain details 
of a t  least reasor~ably satisfactorv techniques in a minimum of time. However, further 
improrcrr,ents will dclpend largely on more iilndamcntal studies of the processes iilvolved and in 
this clircctioil nluch ren~ains to be accomplished. 

(ii) Water Retting.-- Purther investigations have been carried out on the " double retting " 
techriiql~e as prac~tisod a t  certain Belgian flax mills. It ie li~lt tlint the production of even 
limited quantities of really high fibre would be extremely welcome to  the Australian 
industry at the prescnt time and everjr effort is being rnade to improve processing methods with 
this end in view. One of the more recent water rettinp studies has been of the influence of various 
chemicals, both organic and inorganic, on tllc progress of the ret. I11 this work it appears that  
two factors may be used in controlling t l ~ c  rate of retting--first, the supply of nutrients to the 
bacteria and second, the maintenance of the optimum p H  of the liquor for bacterial activity. 
A detailed study has been made of the effect of iron on water retting. Further investigntions 
have heen niade of the effect of various modifications to the standard water retting procedure. 
In  particular, the part played by the preljnlinary rinee has receivetl attention. Other worl; has 
included thtl study of the effect on retting and on the yield a~:d qnalit,y of the fibre produced of 
(0) the evacuation cf air from the retting tank, (h )  the use of wetting agents to facilitate the 
absorption of water by stmm-. in the early stages of the ret, (c) the action of light, (d) exposure 
of straw to  sunslline and also storage for various periods. 

Water analyses hare been made on samples from all the new water retting mills ; this 
information is required for boiler operation as well as retting. 

During the year some weeks were spent by officers of the Section a t  the Strathkellar mill 
stltdying the opemtinn a,nd perfhrma,ace of tht: effluent t r ~ a t r r ~ e n t  plant and a t  the Bnllnrat mill 
inspecting water rctting operations. The question of efflncnt treatment is likely to beconie 
more and more important as new retti i~g tanks are established in more closely populated areas ; 
the plant a t  Strathkellar will provide valuable experience on such installations. 

(iii) Chemical netting.-For several weeks the pilot plant a t  Bnllarat was operated almost 
continuously on a standardized treatment. Of the fibre produced, 5 cwt. was sent to England 
for spinning tests together wi tll the same amount of 15-ater-rettcd fibre from sinliiar straw. 
Similar rnatcllcd saw~ples of chemically and mTater retted fibrr were also submitted to three 
Australian spinners for testing. The results of all these tests are not yet available. 

(iv) Fibre Ez1alz~ation.-The work of retting and evaluating the fibre in straw from 
Agricultnral Department field trials has been continued as in previous years. This has included 
straw from Victoria, South Australia and Tasmania, and the importance of the variety of flax 
and the growth conditions on the quality of the fibre produced is becoming more and more 
evident. 



Developmental work has been concerned with the relation of fibre grade to such physical 
properties as hackling yield and fineness of hackled fibre, shape and area of fibre bundles, and 
shape and dimensions of the ultiinate fibres. Kapid rnetllods of making such measurements 
have, in sonle cases, greatly faeiiitated the work. For cxample, the direct measurement of 
fibre fineness is tedio-cs and &me consuming but an  indirect method has been developed making 
use of the fact that  the fibre surface area depcnds on the fineness of the fibres and also determines 
the resistance offcred to the f l o ~  of air through the fibres. 

A spilcizl microtome has 1,ccln designed and constructed for cutting sections of fibre and, 
making use of this equipment, a careful study has been made of the cffect of sl-raw n~atiiritj- on 
the microscopic structure of the ultimate fiilr~s. In addition, a very satisfactory technique 

I 
has been developed for the n~icroscopic study of flax straw. This involves the use of a freezing 
attachment in coiijunc;tion wit11 an ordir~ary microtonle, suitable staining and nlounting anti, 
if drsircd, photographing with a 500 magnification. Prom eectioils prcparccl in this nIauner 
a study is being made of the correlation between the straw characteristics and the quality and 
percentage of fibre. 

r - One investigation n~ndc  during the year was to detemine the optimum moisture content 
of fibre for grading and frorn the data obtained to suggest suitable air conditions for the fibre 
stores. 

The chemical snalysis of flax straw a t  various stages of processing has been found to yie d 
very ~ lsef i~ l  information regarding the change$ which occur during treatment. Sonie of tl;e 
problenis recently considered from this aiigle have been (a) the effect of iron in water retting, 
(b) the progressive action of the bacteria in water retting, and (c) variations in fibre from the 
butt, rnicldlc, and top sections of straw. 

(v) Miscellaneous Tests.-Various material is submitted from time to time for a report 
on its value as a source of fibre. Sucll iiiqniries entail work on methods of extracting the fibre 
and then an  exantination of its potential uses. Material dealt with during the past year has 
incaludcd pandaiiu~ palm roots, banjiile hark, and rubber vine. 

12. Publications.-The following papers have been published during the year :- 
Anon. (1944).-Edge gluing of veneer. Aust. Timber J. 10 (6) : 243. 
Anon. (1 944).-Progressive V. corn partmen t liilns for drying veneer. Aust. T i m b ~ r  

J. 10 (6) : 247. 
Barrow, G. J. (1945).-Survey of houses affected in the Beaumaris fire, 14th January, 

;sa6. 1944. J. Coun. Sci. Ind. Res. (Aust.) 18 : 27-:36 ; Aust. Timber J. 1 1  (4) : 
154-155, 158. 

Bland, D. E. (1944) .-Pei-manence of Australian vertical retort creosote oils. 
Correlation of boijing range with leaching losses, evaporation los~es, and changes 
in composition. J .  Coun. Sci. Iizd. EL'es. (Aust.) 17 : 274-288. 

Couchman, J. P. (1944).-11:ffect of straw matnrity on the chelnical corrlposition of 
LL flax straw and fibre. J. Coun. Sci. Ind. Res. (Aust.) 17 : 139-43. 

Gordon, A., and Taiillblyn, N. ( 1  944).-New ~vood prod11ct enters textile induetry- 
L 

Compressed laniinated wood picking sticlis. Aust. Tiwber J. 10 (7) : 279. 281. 
Greenhill, TT. L. (1945).--Flax 1~rocessing : the need for research. J. C'oz~n. Sci. 

Ind. Res. (Aust.) 18 : 132-140. 
Kloot, N. IT. (1944).-Tests on the holding power of Titan plain and processed 

cement-coatcd nsils. J. Coznn. Sci. Ind. Res. (dz~st.) 17 : 156-1 61. 
RoEierts, FT. D. (1944).-Noisture content distrik\u+ion in wood used RP a partition 

between water and air. J. Coun. Sci. Ind. Res. (Aust.) 17 : 133-138. 
Rust, S. P. (1 944).-" Wet-Mix " casein ghle ingredient?. Aztst. Timber J. 10 ( 1  0) : 

409, 417. 
JThitington, B. (1944).-Protection of split-ring connectors against corrosioli. 

J. Coun,. Sci. Ivd. Res. (Allst.) 17 : 162-166. 

IX. FOOD PRESERVATION INVESTIGATl ONS. 
1. General.-While work of importance in the war effort is still the Division's majc.r 

activity, plans are being made for resuming several projtcts abandoned early i11 the war, arid 
for carrying out seven)l new investigatio~e. For instance, a t  the Division's Brisbane lal,ort~tory, 
it is intended shortly t~ res11n:e investigations on the preparation arid storage of chilled beef, 
giving ~tarticolar attention t o  tl:e problen1 of t l , ~  loss of " bloom ". In  co-operntion with tlje 
New Soutli M'sles 1)eyartment of Agricult~re, investigations will shortly he started on tlLe 
quick-freezing of fruits and vegetables, a small laboratory havii~g keen built recently for this 
purFose. 

Technical assistance continues to  be given to  food processors having war contracts. Close 
liaison with victualling officers of the Royal Navy (Pacific Fleet) lias recei~tly been established. 



Since the head-quarters of the technical branches of Commonwealth Food Control and of 
this Division are ~~iclely separated, adccluste liaison kctween the two ljodies has often been 
diflicult to maintain in the pest. This position has lately been considerably improved by holding 
regular quarterly meetings 1,etween representatives of this Division and of the 1)irectorate of 
Food ilItanuf'acture. At these meetings, itcms of current technical interest, problerris awaiting 
solution, and methods for applving the results of the Division's worli are discussed. 

Through the courtesy of Professor Eric Ashby space has been made available a t  the 
Botany Department, University of SycJney, for one of the Division's inrestigators to carry out 
some stltdies on fundamental espects of the metabolism of ripening and senescent fruit. 
Several menlbers of the Department's staff have recently made significant contributicns in this 
field, and it is appropriate that there should be a close as~ociat~ion between the investigators in 
the two laboratories. 

Early in 1945, a small party of investigators from this Division was sent to New Guinea 
to report oil the condition and ~cceptability of Scrrice food supplies, the paclcaging of foods, 
and the ~>hysical conditions obtaining in stores. This survey, carried out with tlie full approval 
and help of tlle Australian alici United Slates Forces, was organized under the allspices of the 
Scientific Liaison Bureau, and a full report 1 1 ~ ~  been presented through the Bureau to the 
appropriate authorities. The results should be applicable not only to the particular area 
surveyetl Imt ::Is0 to all other wet tiopical regions where military operations are in progress. 

2.  Physical I.rzvestig~lio~~s.-(i) General.-As in previous years, a lazge proportion of the 
time of the l'llysics Section }:as been devoted to the maintenance and running of mechailical 
equipment, the construction of new apparatus, statistical a~alyses, and to collaboration with 
other Sections on various problems. 

(ii) Sitbstitute Containers.-Work has been continued on a reduced scale. Long-period 
storage tests with bilking powdcr 11~ve heen continued. It has been showrl that cardboard 
co~ltainere with an imported, high nlclting-point wax give satisfactory perfornlance with jam 
filled at  terrlperatures up to 205' P. Another wax mixture prepared in the laboratory also gave 
promising results. 

(iij) Water Relations of Foodstufs.--Further measurements have been carried out on a 
variety of products. Among tlle mort important of these was fruit cake. The Section 
co-oprnted \\-it11 an Army officer and the Microbiology Section in a study of the possi1)ilities 
of preventing mould attack in fruit cake by tlie control of equilibrium relative humidity. It ia 
was found quite possible to n~alie cakes with an equilibrium hurllitlity of 7 3  per cent. or lower 
which were very palatable. These could be stored several montlls -cvithout i.i~li of mould attack. 

Apparatus for tlie measurement of the  rapour pressure of dried foods has been designed 
and constructed. This has been used to obtain data on the relation betx-een nloisture conte~:t 
and vapcur pressure in driecl egg a t  a series of temperatures. Similar data will he obtained for 
various dried vegetables. w* 

(iv) Heat Pekaetration Sttr(7ies.- Some fi~rther measurements of heat penetration into cans 
of food during retorting llave been carried out. Tlle products studied nere a, cal~bagc pack, 
a sausage pack, and some fish paclcs. 

(v) Heat l'ransj'er a?d Ecapcration.-Some years ago a st~idy of tlie cooling of a wet body 
wns begun in ordcr to supply iiiSormation required in cliiIled beef investigations. Little woik 
on this project has been possihle since the oi~tbreak of war, but it has hecn given some 
consideration during the year ui~dcr review. Tllc ;irithmetical niethods developcd fhr integrating 
tlte cqu:~tions involvecl have been revie~v~cl ancl the efficiei~cy and economy in time of some 
pomil Jo n lt err at ix tLs in~r~stigatecl. Apparatus for the direct niensurernent of heat, transfer and 
eva~c:ration from a wet st~rlace tuider still air conditioi~s has been designed. 

(vi) Electf.ica1 Jloisture Afetej.s.--The work reported last year has been completed and a 
report prcpo rcd. 

(vli) i5prny Dlying.-The laboratory spray drier has been modified to improve its 
pcrforrtla nce. 

(viij) Freczi9,g of Fish.-Advice on a number of projects was given to the Controller of 
FisFLeries. A scarch of the literature was made to collect data on designs whicli have been used 
for refrigerated trawlers and the perfcrmancc of various types. 

3. Microbiology.-(i) General.-11s in previous pears assistance on matters of food 
microtiology 11zs h e n  given to Goxcr~~rnent departn~ents a,nd food processing firms, and 
iilstruction in cannj~g bacteriology has been given to visitil~g bacteriologists. 

(ii) Egg I17??cstifqcrtions.-Exycriwcnts on tl:e Facteriology of egg pulp were concluded. 
A secor,d 1,npcr o~7 t1,e rcsazurin reduct~se tcst and its appiication to tlie gramding of Australian 
epp 1x11~ wce p~ilr,li~li~d in tlic C'oulicil's jotinlal, and a third paper on the resazurin-reclucii~g 
activities of tl:e 1-aricus Lacterja occurring in egg pulp is being prepared for publication.. 



Some further tests on the storage of shell eggs have  bee^ carried out with eggs cleaned 
on machines with a large capacity. In  view of the proba'lile early resuirlption of e x p u t  of shell 
eggs, this ~ ~ o r l i  is being continued. The results of experiments during the last six years, in 
which the major causes of wastage of shell eggs have h e n  defined,  ill be puk~lished shortly. 

(iii) Canning BacterioZo.qy.-(a) Canned E'ocds.-The bacteriological examination of canned 
foods submitted by food processing firms and Governnient departments I:as been continued, 
but, on a scale sl~bstantially reduced from last year. I11 two products inoculations with 

I 
bacterial spores of known resistance to  heat have been carried out under lakoratory and 
conlnlercial conditions, and the procedures required for safe processing thereby defined. 

(b) Clostridiurn botulintwn Eqeriments.-Experimental lvork lias been continued with 
this organism wl~ich is of great jmpcrtance in canned foods that  have been inadequately processed. 
The growth of the crganism has been studied in a further scrics of canned vegetables. The 
previous finding that some vegetables dissolve tin from unlacquered tin-plate containers in 
quantities sufficient to  inhibit the growth of this organism has been confirmed in :tclditional 
vegetables. On the ot l~er  hand growth is not prevented in plain cans of some other vegetakjles. 
The different results obtained in the various vegetable products are of considerable import an ce 
in canning investigations, and a paper summarizing these rcslllts has been prepared for 

/ publication. Experiments on the mechanism by which tili and otlier metals inhibit 

4, / Cl. botulinum, are bciaig c o n t i ~ u e d  
The destruction by heat of C1. botulinztm toxin types A and 113 has been studied in n 

- I- nllmber of vegetable products. The rate of destruction has been found to  vary widely b e t ~ ~ e e n  
different vegetable products, and to  be influenced by the pET during heating. Polrle of the 
differences noted be'tweeli vegebtables, however, are not due to p l i  . . alone but to the protective 
action of rml;nowrr suk~stances. 7'1%~ results have assisted in  explainl~g some of the discrepancies 
apparent in earlier work by other investigators. 

(c) Heat Resistance of Bacterial Spores.-These studies, which are fundamental to  the 
calculation of the heat processes required for canned foods, have been continued with many types 
of spores including those of Cl. botulip~urn. 

A - 
The observation that the cultural requirements of heated spores may be different from 

unheated spores has been confirnled with a nide variety of l-)acte~aial types. Experiments have, 
tl:e~.efore, been concerned p r i ~ a r i l y  ~vitii discovering thc cultural conditions necessary for the 

.IO reliable detection of spores surviving heat treatment. The response to additions of starch to 
media has lsecn fi~rther confirmed, but the reason for the unique activity of this substance is 
still unexplained. The significance of several other factors has also been estalnlished. 

(iv) Mycological I91vcstigations.-Experiments have been started, and are still in progress, 
on the relation betwecn mould growth and the activity of ]\rater in fruit cake. The results 
already available 1iave been applied to problems arising from the storage of fruit cake in 
tropical areas. 

'r 4. General Chen1istry.- The worli of the Ckemical Group has included a great variety of 
investigations and analyses related to  canning, fresh arid dried fruit storage, and microbiology. 

(i) Tin, I r o ~  and Copper i n  Poods.-11Sany determin2tions of tin, iron and copper for 
other m-orkers were carried out and included about SO0 determinations of tin in canned 
vegetables and vegctiztle mrdin in conn~xioli with the investigations on the bacteriostatic effect 
of tin. As the inhibitory Ierel of total aiid dissolved tin u-as found to he different for different 
products, preliminary experiments were undertalien to  determine m-l-llether the bacteriostatic 
effect was relafcd more closely to  the tin fraction which is dial!-sable, i.e., not in con~bination 
with protein or other colloids. No evidence of such relation .\?-as found and the work was 
discontinued. 

In  corinexion with investigations on the bacteri~sta~tic effect of tin in canned products, 
further ir~forniation on tlrc rate of tin accumulation uT;>s foucd desirable. It was. planned to  
obtain this information by analys'np semplcs of vegetables in plain cans a t  various intervals 
after canning. A preliminary investigation with canncd sib-er kect. using samples of three cans, 
was initiated. Data on acclrnlulatior~ of iron TI-ere ohtaincd a t  the sarr~e time. Alt1;ouyh this 
hes given some results of interest, the saiilpling variation was c~nsideral~le and indicated that 
a n  excessively large mlit would be requircd in future work. 

Tl~cse investigations required a much hi~1:cr dcpree of accuracy in the analytical work 
than hes hitE~erto been obtained, and Fame work to irr~prove the metbod of determination of 
tin was found necessary. The metl~od finally developed inc1udt.s ~ c t  digestion with nitric and 
eulplluric acids, reduction of tin to tl:c stanro1:s state with alnmjniunl, and titr?tion of the 
stani~ous tin with sta~idard iodate. A paper on this worli has been prepared for publication 
in the Council's journal. 



(ii) Tin Coating on Tin-plate.--A number of determinations bf tin coating weight on 
tin-plate were made in co~irlexion \\-it11 ca~~rlillg in1 cctigc2 tions. Riletliode of determination M c1.e 
compared critically. Tlie n~os t  satisfactory s t a n d i d  n~etllod was found to be solution of the 
tin-plate in hydrochloric acid in tlie absence of air and direct titration of the stannous tin with 
standard iodine. Ry making a separate determination of the iodine consumption of the 
dissolved haseplate, the result can he appropriately corrected. 

A number of rapid, stripping metllods were compared with the above chemical method. 
Of these, the most accurate was found to be Clarke's method, in which the sample is weighed 
before and after stripping the tin with a solution of arltiniorly trichloride in hydrochloric acid. 

(iii) Xzrlphur Changes in  Dried AppZe~.--~4 considerable loss of sulph~lr dioxide usually 
occurs during tlle storage of dried apples, particularly a t  high temperatures, and even in closed 
containers. A sample of clrietl apples, which had lost practically all its sulphur dioxide, mTas 
found to contain most of the equivalent sulphur in aiiot1;er form. Nost of the sulphur dioxide 
appeared to 1 , ~  changed into water-soluble substances from uhich it could pot be regenerated 
by boiling with acid or alkali. About half the equivalent sulpllur was recovered as sulphate 
after alkaline Irpdrolysis. 

(iv) Curi;?g Ingredients in  Bacon.-Many determinations of curing ingredients (clrloride, 
nitrite, nitrate, and sugar) in raw and processed bacon were carried oc~t,  These constituents, 
closely corllrol the g r o ~ ~ t h  of spoilage bacteria in this product. Jt  mas found necessary to 
develop an accnrate method for determination of !ow conr.entrations of sugar, and a rnodificatiorl 
of the Hagc~lorn-Jensen ferricyanide procedure was derc~loped 2nd stalldurdized. A corrcctioll 
for non-fermentable reducing material was o l%ta i~~ed  by yeast fermentation. Fermentation 
with a strain of spoilage bacillus gave a similar figure, but only under certain critical corditions. 

(v) St~gar  in  Fruits nnd T7pgetables.-Total and reducing eugars were determinet1 iii various 
samples of drled peaches ancl pears in ordcr to  obtain correlations with levels of quality. The 
ferricyanide procedure, after clearing with zinc hydroxide. 1t-a~ found satisfactory for a range of 
products. Clearing with lead was formd to involve almost complete removal of sucrose from 
carrot extract. 

(vi) Pectin.-Work on the extraction and purification of pectin from citrus residues was 
continued. The stability to heat of pectin in crude extracts appears to 1)e greater than is 
generally rcported, and this question is being investigated h r t l ~ c r .  A slight loss of pectin (as 
measured by jellying power) was found in Navel orangcs from Griffith with increasing maturity. 
No significant change was founcl in Valencia oranges. 

Work on the preparation of solid jams was completed, and a short report prepared for the 
Division's qnartcrly. The jams wt1re prepared by 1)oiliiig 150-200 parts of fruit 111111) with 
100 parts of sugar to 70-75 per cent. solids and pouring into trays for sctting. Crude 5 per cent. 
pectin extract (quince, 20 parts ; plum, 40 parts ; raspberry and marmalade mixture, 50 parts) 
was added towards t,he end of the boil. The jam was cut into 1-lb. blocbs, which were mapped 
in waxed paprr 2utl kept satisfactorily for three nlonths under conditions approxinlating to 
those in solithern Australia. 

Tests were carried out for a con~mercial firm in connexior~ with the setting of marmalade 
and the jellying power of pectin extracts. Samples of marn~alade were prepared from dried 
oranges and grapefruit. 

(vii) Soditcnz A1ginate.-Tests were carried out on the jellving of fruit juices by a 
commercial sample of sodium alginate. One per cent. sodium alginate was found to give a weak 
jelly in pineapple juice without the atldition of calcium (whiclh is usually recommended). 
Further tests &owed that a t  pH 3.4-3 .7 ,  such as occurs in fruit juices, jollying is best carried 
out without calcium. At pH 4 . 3  and above, jellying was only obtained in the presence of 
added calcium. A jelly for rneat clanning was prepared with added calcium. Unfortunately, 
the jellying power is ciestroyecl 1 ~ y  tlle news~ary  procclssing (one ]lour a t  11 5" C.). 

(viii) War Coating of Apples.-Preliminary investigations on the wax coating of Granny 
Smith apples, which have been interrupted for three years, were continurd this year. Tlie 
object is to study clia4nges in the wax coating during storage and ripening and to relate 
such changes, if possible, to  the gaseous exchange and storage disorders of tllc fruit. The work 
this season Elas so far demonstrated an approxinlately 40 pcr cent. increase in the wax coating 
(luring ripening. 

(ix) Ascorbic Acid (Vitamin C).-It has been claimed that  a certain amount of " apparent 
ascorbic acid " can develop in processed foods, particularly after long storage. Various 
procedures have been suggested for differentiating " appaient " from " true " ascorbic acid. 
An estinlate was made of " apparent ascorbic acid " in canned orange juice stored for twelve 
months a t  37' C. but only about 2 m i l l i ~ a m s  per 100 millilitres were found. Nqgligible 
amounts of such substances were found in an invert syrup of pH 3 . 2  which had been similarly 
stored. 



The effect of maturity on the ascorbic acid content of Navel and Valencia oranges from 
Griffith was investigated. The outer rind was found to contain about three times as much 
ascorbic acid as the lnner rind or juice. Both the aircorbic acid and the colour of the rind reached 
a maxiillurn about August. The ascorbic acid of the juice did laot change appreciably early in 
tlle season, but fell subsequently. Further work is in progress. 

Investigations were completed on the fortification of lemon and orange co~dials with 
svcthetic ascorbic ecici. The lemon and orange syrups, wl~ich were artificially coloured and 
flavoured, lost about 10 per cent of the added ascorbic acid in three montlis. Beverages 
prepared by dilution with carbonated water lost 30 per cent. in the same period. One difficulty 
was found to be the/instability of many dyesiuffs iu the preeence of zscorbic acid. Of nine 
dyes tested, only three (tartrazine, orange 2, and carnioisinc) were found rc~asonahly stable. 

Fundamental studies were made on the ox;dutjoi~ of ascorhic acid iu fruit and vegetable 
tissue s ~ s ~ t l ~ ~ i o r i ~  and in various buffers from p11 0.5 to 7.0.  Ascorbic acid oxidizing enzymes 
were found to  be extremclp active in cabbage, :ipple and parsley tissue. \Then enzymes :?-ere 
akisei~t or ivkactivated by lieat, the rate of oxldation appc.adrcd to be primarily a, function of pH, 
the concentration of copper, a d  the co~icentratioli of various organic acids, i~ydrosy and thiol 
con?pounds which reduce the pro-oxidant effect of coydoer. Thionrea and sub~tances oeturring 
in onion tissue were outstnuding in their prottctive effect+. This, together with the low enzyme 
activity, accouiqts for the excellent retention of asccrlric acid by onion tissue. Jn orange juice 
and rise liip tissue ascorbic acid owes  it^ stability to  the low pH, as well as other factors. 

The pro-oxidant effect of copper was found to d3cre~se coiltinuously with decreasing pH, 
until a t  p B  0 . 5  oxidation .?ras iiegligible evcil in the presence of ten parts of copper per 
1,000,000. On the other hand, ferroi~s iron mas found to have a considerable pro-oxidan~t effect 
a t  pH 0 . 5 ,  but not a t  big,lier pTI levels. The illformation of the pro-oxidant effect of heavy 
metals is being usec? in developing a method for t l ~ e  determination of ascorbic acid ill the 
jjreser:ce of appreciable lc-rels of tin, iron rnd copper, svch as may occur in canned foods. 
Protective sulcstances such as oxalic or metnpl~osp,.horic acid cause tlie iron to  il~tcrfcre in the 
titration, unless used in very low concentratioris, By extracting a t  pI-T 2-3 with a low 
concentration of oxalate and lowering the pH before titration, fzirly satisfactory results were 
obtained. 

(x) Miscellaneous.-A number of miscellaneous analyses and ilivestigations were made 
for other sectiolls and commercial firms. These included the determination of moisture in mcat 
packs and sweet corn, fat in fruit spreads, methoxyl i11 pectin, and phospllorus and calcium in 
colrlmercial phosphates. A detailed analjsis of a pickling syrup was undertaken for a 
commercial firm to assist in ultilization of what lrould otherwise have been a waste product. 

A brief investigation was undertaalien on the removal of iron from commercia,l lactic acid. 
Tests were carried out on precipitation by ferro-cyanide and tlre use of barium sulphate as  an 
adsorbent for removing colloidal material. 

5. Meat Investigotiolas (Brisbane).-(i) Ge~zern1.-While there was an appreciable lessening 
in the arnoui~t of general colistlltation work and in the rLurnher of rcqucsts for assistance Trom 
iiidustry during the early part of the period under reviex, this type of Thrork i l~crea~ed  very 
markedly later io a ~ C T T C J  g r ca t e~  than a t  any timc during the war period. A 13lnrnhcr of these 
requests for help came from va,rio~~s Service a:~thorities, from Governrvient Departrn~nts, n ~ d  
particnlarly from food indlirstries. Much of the worli, especially that coaznectcd with tech~ical  
difficulties existing in industry, necessitated slzrvej-s ant1 ialloratory imvestigatiol~s, physical, 
chemical, ant1 rriicrobiological in nature. 

(ii) Dried Beef and CoZl~gen-GeZntilz Studies.-The nwjor work in tliis field has been to 
study furtlxer the csuse of the loss of particulate character in chzicd beef upon its cornpreesion 
into solid bloclcs. Ifistological stndies, melltiorled in tlie last ailnual report, have been 
continued tl~rougliout the year supplemented by chc~nical stmdies, including the del-elopment of 
a satisfactory technique for the quantitative estimetion gclatin. Early corrclaiions betv~een 
the an:ouiit, of gelatin ci~rivcd from l1.e cooking of ~nuac!c tissue, ni-id the Iristological ?-c:'rlcnc.e 
on the same type of tissue are iizdicnting a very satisfactory correspondence. There still 
remaills a relatively small amount of work to be done in the irnprovernent of certain pl~ases of 
tlic histologiccl technique, and some vrork also ill the further refinement of the methods for the 
quantitative estiniation of gelntil:. As a r~s i l l t  of illeec stud;~,s rniicl1 new information llas heen 
ohtail? ed 1vhicl1 will be c!escril:cd la ter in a tcclrl- ical comfiu~ic;at iol:. Both the histolog ici~l a i id 
the clxenlical stndies appear to be leading to a rnuch better undc~rstanding of the fate of collagen 
in mllscle d~zring the process of cookil;g and clrying for tlle production of del~ydrated r n ~ n t ,  and 
suggest the of their hcing of real ass:'sia~?c,e in other fie!ds of meat investigation 
in u~llich this laboratory mill be interested in the post-~vsr period. 



(iii) Moisture Content of Meat Extract.--Various points which needed further elucidatlo~~ 
were investigated. Chief of these was the ;nfluence of temperature 011 the density of diluted 
meat extract. Work was also done on the isolation of creatine and creatinil~e. Two articlee 
in the series of  communication?^ on " The Moisture Content of Meat Extract " appeared in the 
Con~icil's Jourrlal. It is expected that others, either in this series or dealing with other aspects 
of meat exlract, will appear later. 

(iv) C'hloride Det~m~inatio.ns.-In connecion with the worlz on meat extract, it was 
desirable to have a quick nlethod which could be ernploy~d In industry for the determination 
of total chlorides. The most promising method seemed to be the silver, silver-chloride electrode 
metlzod described by BcsL. Since t l ~ e  a,pplication of this 1-fiethod to  tlie meat extri~ct problem 
gave very ucsatisfactory results, further investigatiou)s have led t o  the developn~elut of a techrique 
whereby results are now obtsina,ble giving the same figures as Gliose obtained by the ordinary, 
but time-consuming, standard methods. A paper describing the mnhfied technique is being 
prepared. 

(v) General Nicrobiological Work.-A good deal of miscellaneous nlicrobiological work 
was carried out, and several microbial population surveys made, chiefly in relation to plant and 
laboratory problems. Some investigational work was carried out to establish better culture 
media for certain moulds and yeasts :ti the reference collection, the growth of which on malt 
agar in the case of mould"s. and on 3 per cent. glucosc In 1 per rect. nutrient agar in the case 
of yeasts had not been entirely satisfactory. 

(vi) Chilled Beef Investigations.--The laboratory is completing its investigations on 
dehydrated beef and preparing the results for pnblicatiol?. Preparations are being n~ade to 
resume the work on chilled beef wbich was tenlporarliy suspended in 1939 a t  the beginning of 
the European war. 

6. Fruit Storage a~zd Df*ied Fr?~its.-(i) Skin Coatings for Apples.--Skin coatings of oil and 
wax have been further tested a t  cool and atmospheric temperatures 01.1 the main varieties of 
apples grown in New South Wales. Wax ernulsio~is may cause calyx injuries to Joriatban and 
Granny Smith apples while oil emulsions may injure the lenticels. A medicinal paraf-rin oil of 
heavy grade lias given better control of wilting and has been less toxic to the fruit than lighter 
mineral or vegetable oils. Injurious effects have also been caused by excessive amounts of 
emulsifying agent but injuries due to costing have been considerably seduced by wrapping the 
fruit. 

Skin coatings have not been as effective as gas storage in co~itrolling wastage in Jonathan 
a ~ l d  Delicious apples and have son~etimes resulted in the derelopment of alcoliolic flavours and 
breakdown on removal of the fruit from cool storage to higher atmospl~erie temperatures. 

In tests carried out over a number of years the solution of castor oil and sh~llac in alcohol 
has given highly satisfactory results with Granny Smith apples over a range of storage 
ternpcratur~s. This treatrnelit has retarded colour development as eBectively as gas storage 
but in addition has red~rced wastage froni mould, superficial anti late scald. Further 
experiment-s are now in progress, and coatings are also being appl:c.d by rubbing rnixturcs of 
oil and wax on the frnit by hand. Pliofilm her:: cnd wraps ::re being tested. ~m2er various 
storage conditions. 

(iij Organic Acid Studies.- The changes ill the to~:e~ntration of organic acids in apples 
during storage are 1icii:g deterrrlir~ed and t l ~ c ~ r  functieri in tlle respiration of rpple tissue is being 
invest~gntcd m corrju~~ction with the research staff of the  Botany Deprtrnent of the U:livers ty 
of Sydney. 

(iii) Dried Apples.-The factors associated with the deterioration in flavour and colour 
of dried apples are 1,eii:g investjgnted. The storage life has becr bascd on the time required 
for the fruit -lo tlcvelop a broii~i~ colour whicl~ hecomes more intense on cooking and is 
aceonipanied by a burnt caramc'ized flavour. The storage1 Life was directly related to the initial 
sililphnr dioxide concentration a i d  terminated when t l ~ e  content had fallell to 500 parts per 
1,000,000. 

In additim t o  the results reported last year, i t  has been fonnrl that the :,torage life is 
n11.1~11 greatcr in fruit of 4-12 per cc:lt. moisture iban i i ~  f ru iz  of higl~cr mo;sturc\ content. the 
incrraw in life PPT 1 per cent. redi~ctibn in mtiat~vo being in~ ic l~  less over tbc ran$e 12-22 per 
ceult. that it1 lo\:.er lc1,els. 

(1x1) Dried Apricots.--The effects of rnoist~ir~. sulphur dioxide coliteut. a1ri ternperr.ture 
on thc dctcrio~bation in cjr:r,iity of dellyduatcd and crrn:-d:.i~c? a p r ; ~ o t ~  are beirlg Ptrrtllcr 
investigated. Blanching in steam preveuf~c! t l .~e h r o ~ v n i ~ ~ g  oI' ~ Z : C  cut  tissue w.ior to r.11lrshur 
but did not rptnl.d the subsequent deteriorntion d l r r l : ~ ~ ~  st;rzge. Ilehydr:tted fri;its h r d  the 
snmr kioragrk lift as tllc >url-dried of siu,i;lar suipl~ar d ~ o s i d c  (:onten{, 



The apricot differs from the apple in that storage life is not dependent on the level of' 
initial rr~oisturc conteiils above 9 par ceni-., t?ic lenpth of life being the smile over the mnge 
9-24 per cent. The storage life was terminated mlth the development ol a bro~vnish black 
colour and a burnt caramelized flavour when the snlpl~inr dioxide contcnt had fallell to 500 parts 
per 1,000,000. Tl~e storage life was decrease~l to about half ~vllen the temperature was irc~caeed 
from 86" F. to 98" P. Tllc ~torage life was directly ~zlated to the initial sulph~lr dioxide cor:tent 
over tllc range 1,000-8,000 parts per 1,000,000. Ji'oL illstance, t l ~ e  life a t  86" 37. is aho:lt 140 
and 210 day? rc~pectivel;, fcr fruit mith initid contents of 2,000 and 3,000 parts per ~ , ~ ~ u , Q o o  
of sulphur dioxide. 

(v) Dried Peaches.-The dehydration of four varieties of peaches-Elberta, Phillips, 
Coldelr Queer? and Pi:llar, has been ihvcstigatec! c~omrncrcinlly. The fruit was sulpliured Tor one 
hour on v;oocien tr,tys ancl then tlricd ill a t;vd-stage vegetable dcl~ydrator at  a teunpewti~rf> of 
170" P. in tlic primary and 150" F. ~JI the secoiidary tmmcl. Very z,t,tractive producbs, golden 
in colour and translucent in appearance, were obtained by steam blanching for ten minutes 
prior to s u l p h ~ r i ~ ~ g ,  and the blanchecl r'ruit did not case-harden during drying. Bla,r~clling 
reduced the drying time by 25 per cent. but had no eqcfect on the retention cf sulpliur dioxide. 
Peelec? fruit was more attizlctivc, and dried much quicli-er than unpet-led. 

- For dehydration the fruit should be uniformly ripe, a$ the green colouring matter of 
immature fruit is fixed by blanching, yielding an unaktractive product. Overmature fruit 

- " slabs '' on the trays during drying. Size separation ot fruit is necessary to obtain a, product 
of uniform colour, texture, moisture and sulpllur dioxicle content but ~ i z e  separation is not needed 
if sliced fruit is dried. Yeelcd, blanched halves tooli- eighteen hours to dry, while unblanclled 
and blanched slices required only four to five lionrx. The unblar~ched slices had an attractive 
appearance and ]:ad a better flavour and texture than the blanched. Tlle slices llad a unnch 

. higher sulytl~~~r dioxide content than the halvcls and therefow it longer potential life. Ilalves 
have to be reco~lstituted by soaking orer~:ight, but slices can br coolced imnlcdiately. 
8abdivicling into slices would also considerably lncrcaee the capacity of the dehydrator. 

Storage tcsts are being carried out at  a range of teriiperatnres to determine the effect 
of moieture and wlpllur dioxide content on keeping quality. The results ~o far obtained are 
similar t o  those wit11 apricots. 

(vi) Dried Pears.-Attractive products have been obtained by dehydrating William and 
Packham pears of canning-ripe matmity which have been peeled, quartered and rul~hured. 
Stearn blanching gives a more translucent product and reduces drying time but tends to destroy 
flavour. The orily satisfactory method of sulphuring is with furnf-s of burning sulphur. 
Dipping in sulpl~ite solutions gives the fruit an unpleasal~t allialil~e flavour. 

The factors associated with the deterioration in quality during storage are being 
investigated ; the results indicate that pears have a much longer life than other tree fruits. 

7. Canning and Pruit P~oducts I1tvesti,qcit7;ons.-(i) Ve,qetable Canning.-- Va ri et y and 
maturity ir~vestigations of vegetables for cani~iiiq mere extriicletl, ii1or;t of the work bcline done 
with the co-operation of the Departments of Agncrxlture in New Sonth Wales and Victo~ra, the 
Depa~tmei~t  of Commerce and Agrjc:ulture, and with the Vegctahle Problems Comm~ttee of 
the Coui?cil. 

Six carrot varieties from Hurlstone Agricultural College, New South Wales, and nine 
varieties from Canberra were canned a t  several maturities. D~IIVPPS and long-rooted Chaliicnay 
were or~tslandingly good when canned as whole baby carrots, while Greater Chantenay, 
Intermediate. and Danvers gave the best results when diced a t  fill1 mati~rity. 

Tomato canlling work was advanced a further stage using material again supplied by the 
Griffith Resoarc11 Station. Sixteen varieties were cnnned a t  three matnsitjes and the packs 
subsequently evaluated on thc basis of draivlcd weight. texture and flavour. Rr~sults indicatcd 
that fruit for canning should be mature a i d  fully colonred but still qilite firm. Tatura Dwarf 
Globe, Tatinter and Riverside were notably good, while Bol~ i~ tv  and Indiana Baltinlore were 
poor. Since Tatura Dwarf Globe is a bad carrying variety, it should be canned in the area of 
protiuction. 

Data on field conditions for growth of sweet corn from plaiiting to maturity were ohtxined 
from work with commercial crops at  Windsor, New South TITales. Moisture content and 
refractive index of grain a t  time of harvesting were used as indicators of picking maturity. 
Encouragiiig results were obtained, and these should be capable of commercial application during 
the fortllcoming season. Demonstration paclis of whole-grain sweet corn and sweet corn on the 
cob were made in the laboratory. 

Seven varieties of green beans grown a t  Leeton, New South Wales, were included in a 
canning trial. Prelinlinary indications are that New Zealaiid Giant and Refugee are suitable 
canners. Further work on maturity mill be neccssary. S~vcrnl v;!rictics of dry beans for~~arded 
by the Victoriam Department of Agriculture were tested for suiiability as substitutes for navy 

_ bean. Baked beans made from Pale Dun variety were of excellent quality. 



A trial of sweet potato varieties for canning quality was carried out in co-operation with 
the New South Tlrales Dcparti~lent of Aqriculture and the Comnlonwealth Department of 
Conimerce and Agriculture. Eighteen vapieties, moit of which were grolvn a t  the Grafton 
Experiment Farm, were tested. The golden varieties, Porto Rico and Pcrto Rico crosses, \\ere 
outsta~zcting in canning quality, and the vtlrieties White Yanz, Yello-cv Strasburg, Nancy Hall, 
ancl 3IcDonalcl River Red n.cre rensonahly satisfactory. 

Ten varieties of green peas grown a t  Camden, New South Wales, under the supervision 
of the Ke~v South \Tales Depnrin~ent of dgriculturc, and harvested ill October, 1944, wel3e tested 
lor cailiiing quality. The varieties Tl~oinas Laxton, Alaska and T'rof~eion were most preferred 
ill flavour, and of t l~ese Thomas Laxton was notably superior in colonr. Peas grown a t  
Hurlstone Agricnltural Ccllege wqre canned in a variety and rnatul-ity trial. Additional ~vork 
is indiczlted. 

The effects of canning procedures and storage on the quality avd vitamin C content of 
canned broccoli liave hcvn studied. Cannrd broccoli is very palatable, and with a vitanlin C 
content of 30-40 milligrams per 100 it is one of the richest of the processed vegetal.,les in 
antiscorbutic v,~lue. This vitamin C content is retained to the extent of 50-90 per cent. duzing 
storage at, room temperatures for one ),ear. 

Further investigation was made of the use of calcium chloride in blanching treatments 
for carirwd diced pot:ttoes, attention bcirlg paid to  nlaintenance of the desirnl,le conrei~tratioxi 
in the blanclliiig water under commercial conditions. A continuous drip process was evolved 
and found to  be suitable. Comparison was made of blanchirlg techniques for sihrer beet with 
special reference to  steam pressurc blanching. l'ressure-l~lanching gave muc.11 higher ascorkic 
acid retention in the canned product than existing commercial methods. 

Improvemefit in the quality of canned celery was demonstrated when the material was 
cold-fillecl and vacuum-sealed piior to heat treatment. 

The investigatcr~ are inclel~ted to  the managements of Leeton Cannery (New South TTTalee), 
, Griffith Cannery (New South Wales), Rosella Preservil~g Company, TTintlsor (New Sonth Wale?) 

and Balzay Caiiriery, Mount 1)ruitt (New South TV'ales), for the u ~ e  of facilities anti for. general 
co-operation in vegetable canning investigations. 

(ii) Meat Canning.-Experiments were conducted with the object of improvinq the 
quality of existing meat paclis. Several new packs were developed. The pmcticali1;ty of 
substituting an  open-top sanitary call for the conventional rectangular tapered corncd-beef 
can mwe explored. The possi1)ility of an improvement in quality by tlic eliminatioli of the 
standard precool< was also investigated. This work has not l~een completed. 

Canning trials with rasher bacon show that  undesirable changes in texture whicb occur 
during pressure coolcing may be avoided by the use of " paetel~rization " temperatures of the 
order of 213" F. or lower. i'hc comparative storage life 01 hscon processed k)y t!lese methods 

- is being determined. The utilization of tripe for calming and the devclopmcnt of discoloruation 
tlulinu 13ocessing is being investi~%ted. Pacalcs of bacon and blue IJcns, and pork and blue peas 

b p were iouild to he attractive and provide an  aclditionnl oilllct for dried peas. 

(iii) Fish Cunuzin9.-Experimental canned packs of acceptable quality have been prepared 
from Australian salmon, flathead, barracout:~, bonito, @rfish, sea mullet, northern blue-fin tuna, 
mackerel tuna, kingfish,  oyster^, cockles and pippies. 

The undesirable toughness and dryness of Australian salmon was overcome by preparing 
and canning i t  as fish loaf and as fish sawage. Inlprovemcnt in flavonr was obtained by light 
srlzoking as a pretreatnient. All such packs were found to be comniercially acr,cptable. Borrito 
wllicll has hitherto been used solnly ap bait was found to  be satisfactory when canned, particnlarly 
when given a light smoke as a pretreatment. When fresh, unspoiled, shark flesh was canned, 
no spoilage due to  the liberation of ammonia was encountered. Canned shark was found to be 
reminiscciit of crab in flavour and was conimerci:~ll~- acceptable. A study is being made cf the 
influence ol freezing a,ncl storage in the frozen state on the texture of canned barracouta. 

'Crimmings from canned Australian salmon and tuna provided material for fish soups and 
chowders. Similar products of good quality were made from oysters, cocltles arid pippies. iZli 

outbreak of spoilage in canned whitebait from Tasmania was investigated, and heat-penetration 
studies indicated that  the retort process was bacteriologically inadequate. Further laT)ora,t,ory 
work was undertaken in order to  determine a safe heat process for this pack. 

(iv) Pruit Casz9zing.-Jn~cstj~tiorls on hvdrogen smrctlls in canned pears were continued. 
Williams and Pacltham varieties were canned a t  three vacuum l ev~ l s  to  determine the 
relationship bet~vcen initial headspace oxygen and the development of swrlls. Loss of vacuum 
is being followed by " flip vacuum " readings. The work is proceeding. 



Calcium chloride treatment of mature fruit was undertaken to test its effect on the firmness 
of the canned product. The process produced attractive firnlness in pawpaw, but no 
improvement was obtained wit11 peaches and apricots. An attractive pack of tropical fruit 
salad was made incorporating pressure-peeled pears and pawpaw treated with calciuni chloride 
prior to canning. Exploratory w-orli is in lland on the apparent discolouration of peaches, pears 
and pineapples packed in internally lacquered cans. 

(v) Fruit Juices.-Tl~e method of storage of unpasteurized fruit juices by deaeration, 
addition of small concei~trations of sulphur dioxide, and holding at  40" P. under 30 lb. pressure 
of carbon dioxide was investigated. Late-season Valencia juice of high oil content was lreld 
for five months with little chai1gc in flavour and without develop~lieilt of bitterness. Pnrther 
work ~vill be undertalten with Washington navel and Valencia varieties during the forthcoming 
season. Purther  modification^ in the design of the Homebush Srnit juice deaclrator were tested, 

l and work is in hand on methods for the determination of minute quantities of residual oxygen 
in fruit juices after deaeration. 

A Wilson-typmil trap was made and tested against the standard distillation method 
for the determination of citrus oil in canned juices. T l ~ e  trap gave a 20 per cent. higher recovery 

t 
a t  relatively high oil colitents, and consistently good results a t  lowcr levels where the distillation 
method proved unsaitable. The method has been recommended for inclusion in Service 
specifications in place of the distillation procedure. 

(vi) Pruit Spreads.-At the request of tlle Arrny supervision of commercial production 
of rosehip-fortified rrpreads for iilclusion in opcratioural rations was maintained. The rate of loss 
of ascorbic acid a t  high temperature (100" F.) storage is being studied. Rcs~ilts show that a 
steady fall occurs a t  room temperature, and a t  100" F. the loss amounts to 60 per cent. over a 
ten-week period. When the spreads were fortified with synthetic ascorbic acid the retention was 
approximatrly twice as high as when rosehip was used. Rosehip extract has shown good 
retention of ascorbic acid at  room temperature, losse~ of the order of 2 per cent. in twt>lve vr~elce 
being recorded. At 100" F. tlie loss was 16 per cent. over the same perioti. 

(vii) Can Enrtnzeb and I;acqjle~s.-Tests of commercially prepared can enamels were 
continued. Owing to short supplies of ~ynthctic resins [wed in accepted citrus enanlels and 
sulphur-resistant enanxels, further T T - O ~ ~  has been commenced. A ~ ~ r l n ~ k e r  of enaniels from 
various organizations have been subjected to test. Samples of recognized American enamels 
have been received fcr comparison of perforniance with those manufactured in Australia. 

e In view of reports that rusting of tinplatc containers was a serious problem affecting 
Service food supplies jn tropical areas, an investigation -was made of various cxternal protective 
treatments. A range of conirnerrial external lacquers was tested for rust-1)revcnting properties 
in laboratory exposure test& and the ~ t u d y  i~ being continued with coated cans exposed in New 
Guinea. 

Laboratory tests indicated that stoved finishet are superior to air-drying finishes in 
protective value and in reei~tance to abra~ion after exposure to humid conditions. \Then 
applied a t  thc same dry film weight, mcst colnmercial air-clrpiilg finishes give similar protection. 

I* The weight of organic film on the tinplate is of greater importance in determining rust-preventing 
properties than the actual composition of the film. A minimum, dry-film weight of 
2-3 milligrams per square inch is recommended. It is considcued that present conlrncrcial 
air-drying lacquers give adequate protection to prevent serious losses in Service foods. 'The 
immediate practical problems in this field are concerned with method;; a ~ l d  eciuiprnerLt for the 
appljcation of ~ x t ~ r n a l  lacquers in the canneries. Assistance in this direction has been given 
to several canne~s. Adhesion of lacquers is poor when the coated cans are cased before the 
lacquer is completely dry and this difficulty is accentuated when tlie cases are constructed from 
timber of high moisture content. 

The phosphate-chromate protective treatment developed by the Tin Research Institute, 
Great Britain. was also studied. It inipartctl improved rust-resistance to surfaces on .cvliich the 
tin coating was complete, but severe local rusting occurred a t  discontinuities in the tinplate 
surface. No significant improvement was noted in the performance of lacquered cane pretreated 
in the phosphate-chromate bath. 

(viii) Contaiqter Investigations.-Methods employed for the examination and testing of 
cans have been subjected to f~~ r the r  study. An interi~al, vacuum leal;-testing device 113s been 
constructed and it,, results compared with the conventional internal preFsure tost. A spec;ially 
coiistructed mjcroscope of Au~tra~lian manufacture is now in use for the examination of cross 
sections of can seamk. Purther ~vork has been carried out on the efficiency of various can-sealing 
compounds. Investigation of abnorniaiities in commercial samples of fooci cans has been 
continued and information obtained has been made available both to caniiers and can-makers. 
In almost all cases of post-processing contanlination it has been p o ~ ~ i b l e  to denlollstrate can 
faults by the internal pressure test. 



A comprehensive report was prepared from the literature on bhe suitability of aluminium 
and its alloys for tlle manufacture of food cans. 

(ix) New Equipment.-A triple-stage, all-glass, climbing-film evaporator was designed 
following a series of laboratory t e ~  ts  with, teniporary rnatei.ial8. Man uhctnre of this equipment 
has now been completed. It will be used for further investigation of fruit juice concclltrate~. 

A colour-comparison turnt:~ble was macle to  enable a composite skin colour of a tomato 
sample to be recorded in ternlc of Xaerz and Paul's colour standards. Tlie comparatcn- has 
proved valuable in tomato irlaturitv canning trials. 

A steam-pressure blai~cller capable of high-temperature, short-time treatments was 
designed and constructed a t  Horncbusl~. For laboratcry purposes it ii hand-operated but is 
capable of conver~ion to  mechanical opera,tion. The machine is in constant use fbr vegetable 
blanching pretreatments and is also used as a pressure  team peeler for certain fruits and 
vegetables. 

8. Dehydrated Foods Inuest(qations.- (i) T7e.qetab1e Dehydration.- (a) Processing 
Invest.r(lcrtions.-The suita'r)ility for dch~dra~tion of different varieties of onions, cabbages, 
carrots, potatoes and beetroot has bcen investigated in co-opc.ration with the Council's Ui~;islon 
of Platit Industry, and Research Stations a t  Griffith and Jlerhein. The results obtained for 
cabbages and carrots substailtiated those ol~tained in co-operation with the Griffith, Research 
Station in 1943. As a result of these trials, certain varieties of several vegetables liuve been 
selectctl for anore detailet3 study next kenson. These investigations have not bcen confined to  
a study cf the reaction of tlw varieties to tlchgdration treatments. Data ;tlso obtainc~tl include 
cul inaq quality of the fresh vegetable, dry matter content, reducing and total sugar colltent. 
ascorbic acid content of cabbages and potatoes, carotene content cf carrots, volatile sulphur 
content of onions, and deneity of root vegetables. 

Sinlilar investigations have been carried out on samples of potatoes, carrots and onions 
obtaincd from commercial growers in a number of districts in Tasmt~~nia, Victoria and New 
Sonth Wale,.. This work llas been facilitated by the co-operastion of officers of tlrc State 
Departments of Agriculture who have arranged the selection ancl slliprncnt of samples. This 
liiaterial l ~ a s  been used for detailed stnditts of processing treatments. Variables investigated 
inclade snlphite treatments, blancllir~g procedarc, drying times and drying temperatures. 

Tlle installation of new processing equipment during the year has considerably increased 
the present and potential scope of the processing invi~sti(r,%tjons. The availability of this 
eq~~ ipmen t  has resulted in an improvement in the quality of the work by permitting better 
hanclli~~g of the raw materiol and better control of the proces~ing treatments. 

(6) Storage and Packaging T~zve.~ti,qutiovs.-Tnrestigations of the effect of storage a t  
several temperatures have been continued with samples of dehydrated vegetables prepared in 
the laboratory and in commercial plants. The effect of moiktnre and sulphite content on 
 tora age life has been further studied far several vegctablee. Thcfie invecitigat,ions harrc ~ h o w n  
the importance of drying to  moi~turc contents conforming with current Food Co~lncil 
spcc;ficatione. The storage life of cabbage is considerably increased by drying to even lower 
moisture content6 : similar investigations TI-ith other vcgetahle~ are in progress. The etomge 
life cf tlcllvdratcd potato is considcrably incrcast.d h.7 s~~lplliting. With dchydrated pot;~toes 
it has beel? found tllat the quality of the raw material affcets the storage life even more than 
i t  affects the initial quality of the dehydrated product. 

Dehydrated cabbage and carrot were used in a comparison of the effcct on storage life 
of paclting in air and nitrogen. All the material was stored a t  86" F. The advantage of 
packing in nitrogen was consideraljle fer cabbage samples and over~~~l~clming  fm carrot samples. 
It was also shown that the storage life of some carrot? mas improved IIJT slllpliiting hut that the 
effect was in no way conlpara1)le with that of gas-packing. 

Experiments were carried out on the compression of dellydrated vegctahlcs into blccks. 
The equipment and procedure used was similar to that recornmended by United States 
invcsiipators. Cloclis having dc:?sities in th6 range 0.8 to  1 . 0  could he rcaclily prepared from 
dehydrated cabbage, carrot, onion and bertrnot having moistll~..j corltcl~!ts i n  the range :I-5 pel 
cent. There was no significant fragmentation oL the vegetable and the bIocIi~ disintegrated 
rapidly in hot water. The techn;que is still i~niler investigation. 

( c )  De11 ydration Tunnel I?~vesli~qntio?ts.- Invcetigationr, commerlced at, the dehjrd~at,ion 
plant a t  lllorpeth in April, 1044, were carried to a cor,cl~isioi~. T1.i~ ~rorl i  ccntivlued and 
extended tlie invcstigalion~ carried out in thrcc Tasmanian dehodratinn plants in 1913. 
A report was circulated coveling the mensuremerts made 01 air r,pccds. air temperatures, \wight 
loas. moisture content of product and thermal efficicncv. It ants shown that there ~ ~ ~ s h  a large 
variation in the final moisture content and that  this could be attributed to demonstrated 



irregularities in ail speeds and temperatures. Certain modifications in tunncl design were 
sugscsted. Member; of tlie Physics Section oj: the Division, of the Courrcil's l)ivision of 
Aeronantics? nlid of t l ~ r  tec1ll;ic:~l fitall of Pood Control rol1abor~)ted ivitl~ officers of t1,iu sccslion 
in various stages of tl,e inre:tip? tioii. 

(d) Factory Mc~~zucrl.--Offi~er~ of tlie section ccllaborated with officers of Pood Control 
and technical officers of the United State? Arniy in the preparation of a n18nual fc,r tlie gllid-al:ce 
c;i' op~rators of dehydration platbts. Methods for prccessing nine different vegetableis were 
described. 

(ii) Mecxt Dehyd~ation.-Esperime~lts were carried out to comptl,re the following methotls 
of coolting nlutton before drying :-(a) boning out ant1 tlle~i cooking in watc~ a t  atmoeplieric 
pressure (British Standard llethodj, ( h )  coolting st 22-lb. prcssure and then boning (Au~tralian 
comnlercjai method), (c) cooliii~g ;it 10-lb. pressure and then bollil~g, ( r l )  cooking at  10-lb. pressrrre 
in water allti tllen boning. The main points of comparison were the tkasc of h~riing a!ter pressure 
cool;i~~p airti tile palatability and texturc of the dried pi-od~lcts before ant1 after c;ompression 
into sc~lirl blcclis. Tl~e pro&tct ol~tainccl by tlre B;iti;h Standard Method nap moro ~oalatal,le 
tlian the others and it was the only product which compressetl szttiof:xc~torily. The only objection 
to this produet was that it reqnired longer cooking before serving than those prepared h j  the 
other nletl~orl~. Products preparctl b;- rooking a t  10-1b. prcseinc., (c)  and (d), were similar in 
all respects to 1~rodur.t~ pleparccl by tlle Australian colriniercial procesc: a~zd honing was morc 
d ificult. 

An investigation of the effect of antioxidants on the storage life of granular dehydrated 
muttoil started early in 1944 has been completed. Antioxidarlts tried were oat flcur, wheat 
germ oil, " Viobin Antioxidant C ", soya bean Iccithin and ethyl gallate. Three methods of 
incorporation of the f~ntioxidaiit were used. Experiments were carried out with dehydrated 
mutton prepared by the British aiid Auctraliavl processes meiitioned above. None of the 
antioxidants improl-ed the storage life, as judged by palatability tests. All samplcs had very 
low peroxide values which did not alter significantly throughollt the experiments. Points of 
interest which emerged from examination or the, control samples were that the Brititlt Standard 
&lethod sample (fat collte~it 35 per cent.) had a ccnsiderably longer storage life than the pressure 
cooked samples (lcs~ than 30 per cent. fat), while the life of the latter was improved by the 
addition of fat to the dried product to give a final fat content of 40 per cent. 

(iii) Egg Dehydmtion.--A new storage expsriment was started with dried egg. The main 
aims of the experiurler,t are (a) to test the linearity cf the tasting score ecale, (b )  to examine 
further the con.eletion between the tasting ,.core and the Australian standard method for 
dctcrnlinirig solubility, ancl (c) to obtain fulther data on the effect of packing dried egg in inert 
gases. The exa~vlination of saliiplee etored a t  86" P. has been completed and storaee a t  lower 
temperatures is being continued. The advantage gained by packing in carbon dioxide mas 
suflicient to warrant further investigation, ancl problems connected with the quaiitity of carbon 
dioxide absorbed on tlie powder are being investigated as a preliminary to further storage 
~xperimen ts. 

(iv) General.-Inveztigations ccncerned with varicu~ analytical methods used in the tvork 
on dehydrated vegetables, meat, fat and eggs have been made during the pear. Samples of 
dehydrkted vegetables aiid eggs have been examined from time to time a t  tlie request of Service 
Departments and Food Control. Investi~~tions of thc quality-storago life of special Armv rations 
and of individual items from these rations have teen continued. 

9. Pul,Zicc~tions.-The following papers have beell published during the year :- 
Rjdd!cl, Arthur R. (1944).-The moi~ture co~ltent of mcat extract. 1. The nature of 

11ioi~til~c content. J .  Coulz. Sci. Ind.  Xes. (Aust.) 1 7  : 291-298. 
Scott, TT. J .  (1945).-Storage of eggs and cgg  product^. (Presented to the New 

South MTales Divjsion, *4u straliai~ I~lstitutc of Refrigeration, at, the meeting lzeld 
on 16th January, 1 945.) Xq/?<geration, Cold Xtorage and Air Conditioninq 1 5 : 
23-26, 32. 

Scott, Mr. J., and Gillespie, J. M. (1944).-Tests for quality in egg pulp. 2. Further 
experiments on the resazurin reductme test. J. Coun. Sc2. I I Z ~ .  Res. (Aus t . )  
17 : 299-204. 

X. FISHERIES INVESTIGATIONX. 
1. General.-The specialized work performed by certain of the Division's officers for the 

Department of War Organization of Industry was continued. Late in the year this work was 
absorbed under the Department of Post-war Reco~struction, concentration being on those 
aspects which gave proivlise of being of cspecial value after the war. With the partial easing 
of the severity of war-time conditions it was found possible to give increased attention to 



research requirements, and the scientific staff was increased. As a result, the programme of 
research ~vae expznded somewhat. The work was, however, still hampered by t'he shortage 
of suitable boats. 

2. Worlc of the Tasmanian and Victorian Stations.-(i) Developmental Worlc.-(a) Derr~ersal 
Fishing.--Work'by tho Tasinmlian fislieries vessel Liazccnee in connexion with the testing of 
the southern Tasmanian trawling grounds, a project in which the Couilcil is collaborating with 
the State Department of Agriculture, has been continued. The success of operations is being 
assesset1 in relation to the catch rate of 9 cmt. (of king flathead, the niain species) per day's 
abseilcc from port, this level being abol~t  the rrlininluin a t  which a commercial Danish-seiner 
could upcrate profitably, a t  the average pre-war price of 4d. pcr lb. 

As reported last year, the catch rate for the whole period between February and June, 
1944, was much higher than this minirrlum payable rate, indicating excellent commercial 
prospects. However, in July and August the rate of take fell to  an  unprofitable level, and the 
vessel was put 011 to  worlc elsewhere for a time. JIThell she returned, in October, the positiori 
had recoverud to the extent that operations were just payable, and this continued ur~til  the end 
of the year. A cluicli improvement to very good conditions in the autumn, sirnilar to that of the 
autumn of 1944, was then looliecl for, but instead the position became worse, and for the five 
months January to May, 1945. there mTas only one, April, for which the catch rate j u ~ t  bettered 
the n~iniximn payable rate melitioned nk)ove, I)eing 94 cwt. per day's absence on average 
(compare previous April with 24 cwt.). It ip, thertfore, necessary to corltinl~e the tests for a t  
least another year befcre a,ny clear assessment of the value of t l l i ~  area for commercial trawling 
is possik~le. since, taking autumn as the optimum period, there have been in succeseion one very 
good and one very bad season. There are ground? for believing that the poor condition is the 
abnormal one, since tlzc scarcity of Aathead seems due to a direct reaction of the migrating fish 
to  soiile change in their environment (see Section 2 (ii) (c), Icing flathead), and there have h e n  
some ur~usual feature? in the Tasmanian fisheries some or all of which may alsc have been 
correlated with this change (see Section 2 (iii) ). 

The total catch of all edible fish taken by the Liawenee to  (late is rather more than 
250,000 lb. All this ha:: been placed on the nlarkets in Sydney and Hobar-t ; thus it will be wen 
that. from the standpoint of contribution to production alone, the exl,oriment has been fiilly 
justified. 

(b) Pelnqic Fishing.-Initially the more important part of the Tasmanian developmental 
work, and still lilicly to prove of much greater final value than the demersal work, the pelagic 
fi~hing tcsts received less nttention ill t l ~ c  (optimum) autumn season of 1945 than in ~everal  
previcus years. So far as hor,it:-l~lacliert-1, the principal spcciea, ~ v a s  co~ice~.il~tl ,  this was due to 
inability to  procure a mitable net. A euitable net was ordered from the United States of 
America, but it was not possible to  have i t  to  hand in time for the 1945 season, although it has 
been promised for the autnmn of 1946. For the sake of continuity it wa? dccided to conduct 
some rnackerel work for a limited period in the 1945 season in any case, using the best net 
available, in the hope that shoals of large fish nllght be foulid untlcr circumstances ~vl~icl-1 moulr! 
permit successfill fisl~ing with it, although i t  w z ~  realized that the cahances mere rather small. 
T h e ~ e  chances were further diminished by l~nusually poor weather during the period of the tests 
(which were made by ilrc private vessel Mary). which resulted in very few good shoals beiny 
seen, auld none a t  all under the c~onditions necefgary for succ~ss with the obsolete net carried 
This dirnpr~ointing result, however, is clearly irrelevavt to  thc main pattern of the effort to (late, 
which on t l i ~  whole permits of some optinlisin in the matter of taking mackcrel commercially 
by purse-teine. I t  might bc mentioned that aelial observations irldicated that maclierel ~lioals 
were 210 1 ~ s ~  plentiful than in forrnt,rr seascns in periods of good weather. 

The Mary and another private vessel, the Veletta, also participated, in collaboration with 
the Council and the Tasmanian Departrllcnt of Agriculture. in some further fishing trials upon 
sprats, during the autumn of 1945. Sorne hauls were mndc with the lanipara net, though catches 
were smaller than in other years. I t  can now be said that this specics is potentially much less 
important than t,hc mackerel in these Tasmanian IT-atcrs, and it is difficult to see how sprat 
fishing coultl be payable s a~ -e  as a n  adjunct to some other form of effort, like barracouta or. 
scallop fishing, in the same waters, a consideration which is now receiving some attention in 
the trade. The fish seem to occur in but a few rather circumscribed areas, and shoals are found 
on only about one day out of every nixie a t  the opiirvium season. 

(ii) Biological I?zvestiycctions.-(a) Pelngic Pish--General.-The general studies upon the 
abundance of pelagic species in the various waters of south-eastern Australia. mentioned in the 
last alliiual report, are approaching finality. The bulli of the data consists of the records of 
shoals in the logbooks of the Warreen and seven other vessels, which a t  the end of 1944 had spent, 
a total of 1,207 boat-days a t  sea upon this work (mainly). Tlie ~ m t e r s  best studied were thosc 
of the north and south coasts of New Soutli Wales, and north-eastern and south-eastern Tasmania ; 



only on the New South Wales south coast, where all important pelagic species are affected, do 
annual fluctuations in abundance seem very important. The general results indicate that an 
attitude of moderate op1,ilnisrn regarding the potential value of these resources for commercial 
development is quite warrantflble, although everything will depend upon the success of the 
fishing methods to be used. 

(6) Clupeoid Fish (Pilchards, &c.).-The lack of proper boat facilities continued to hold 
back the programme for the appraisal of these resources (potentially very important for live- 
bait for tuna fishing) in Port l'hillip Bay, and in any case both pilchard and anchovy were 
unusually scarce c?uril?g i he 1944-45 season there. Some arrangenicnt s have, however, been 
made for fresh fishing trials (by night lampara fishing) upon pilchards in New South Wales watcrs, 
and it is hoped that tlieee 117ill be uiidertakcn soon ; there are also some possibilities for similar 
work in South Australia. Once a reasonably satisfactory method for catching these fish is 
devised, the way will ke clear for a fully sustained test of the commercial prospects of tuna fishing 
with live-bait in south-eastern Austrs!inn waters ; since the work of the Wayreen has already 
show11 that this rnetl~od gives good results when bait is available, the matter is clearly one of 
extreme importance for post-war development. 

Work on the age and growth of the pilchard continues, and similar research has been 
begun upon the anchovy. !Materials for racialtion studies on the pilchard are allso being 
accuniulaied, and thcre is furtli~r evidence that the Victorian pilchards, even those in the east 
of the State, are a distinct population from those of New South Wales ; while the latter 
themselves now seem divisible into two major populatioils or groups of populations, referable in 
general terms to waters north and south of' Sydney respectively. As a result of the abundance 
studies or? pelagic fish meiitioiied above, it has beel: found possible to ascribe the very abundant 
runs of pilcllards \vliich occurred on the Nem South Wales sout,h coast in the spring of 1940 and 
n~inter of 1941, to what must have been (applying results of age-studies) a particularly good 
survival of spawn in the minter of 1939 (since the parent populatrori was relatively small in that 
season). This work indicated the possibility of correlating fluctuations in pilchard abundance 
mrith environmental concllitions a t  appropriate previous seasons, and, in consequence, of predicting 
such fluctuations one or two years ahead ; the importance of such research to the potential 
pilchard and (from the lire-bait aspect) tuna fisheries, is obvious. 

(c) King Plathead.-This fish, the principal item in the trawl catches in southern Tasmania, 
*is specifically identical with the tiger flathead taken in the New South Wales trawl fishery, 

Neoplatycephalus macrodon. By continuing to accompany the Tasmanian fisheries vessel on 
about I~alf the cruises nlade, the officer conducting this rescarch has been able to amass further 
data as to size, maturity, &c., thus sarrlpling the catch to an extent and with a regularity not 
previol~sly achie+ed in any previous offshore investigation. While the potential inlportance of 
the species in these southern Tasmanian waters may possibly be linited, this research should 
also prove useful in many ways when biological work is l~cgun upon the fish in New Soutl~ Wales. 
Actually, such ~vorli mas begun when the Liciwevlee visited tlsose ~vaters in August and September, 
1!344, and among other things it was then found possible to tag over 3,600 fish. Age-studies 
upon the flathead are also due to commence. 

The length-frequency polygons of saniples taken by the Liawer~ee in the autumn of 1945 
were virtually identical vi th tliose for samples of the previous autumn. I t  is known that two 
and possik)ly three age-groups are represented. It fol1011-s, tlrerefore, that the scarcity of flathead 
in the 1945 season was alnrost certainly the  to a direct reaction by the fish to some change in 
the environment, since any previously established " poor-brood " effect in respect of some 
age-group would have revealed itself in such cxteusive material (see Section 2 (iii) ). The same 
data rule out the suggestion of scarcity due to overfislling, though this is of course a purely 
theorct ical possibility in this instance. 

(d) Other species.-Throngh co-operation of two canning firms, good series of samples 
of whitebait were obtained froni several Tasmanian rivers during the spring of 1944, and an 
investigatioii of this inaterial will be corrirnenced shortly. 

An attempt was made to visit north-eastern Tasmanian waters to check upon the 
scarcity of striped tuna which had bem reported from the aerial surveys in the autumn of 1945, 
but no proper survey was made, and the res~:lts, while negative as regards tuna, are inconclusive. 
If these tuna were scarce or absent it could be regarded as most unusual, since over five 
successive previous seasons (1938-42) tliey were very abundant and stable in their level of 
abundance thcre from year to year (see Section 2 (iii) ). Aerial reports of abundant salmon 
shoals in this a,rea IT-ere confirmed. 

Some assistance was given to the Victorian Fisheries Department in checking the results 
of its bream research and helping to prepare the case for increased size limits and other- 
management measures. 



Biological data upon sharks have been secured from material fished by the Liawenee 
jn Tasmania. 

(iii) Oceanographic Work.-Arrangements have been made with. the Tasmanian 
llepartrnent of Agric~~lture ~vhereby tlie Liazcenee is made available a t  suitable intervals to 
resume the hydrological and plaiiktological work previously carried out by the Wcnrreen a t  
certain s t a t io~~s  off the east coast of that State. This worlc began in January, 1945, and is 
continuing. It is particularly valuable to have thus been able to samplc the enviroilrilelit llnder 
the abnormal conditions that scern to have been prevailing recently, and the prok~able b~nring 
upon fi~ll-sto~li8 fluctlla,tions is again obvious. Reasons have already been given (Section 2 (ii) 
(c) ) for believing that some crit~cal environmental change made its appearance in the summer 
of 1944-46, if not slightly before, and tliis may be correlated with tlrc apparent scarcity of 
striped tmia, the most conspicuous abundance of barracouta, the appenriluce of tile very rare 
sea-elephant, and possibly other ullusual features of the pummer ant1 autumn of 1944-45 i11 
Tosmunia~i waters. Since the flatllead and striped tuna are to be regarded as " warm-water " 
orgaiiisms, and tlie barracouta and sea-elephant as more typical of solnewhat cooler seas, one 
woultl be tempted to suppose some incursion of colder water into the Tasnlaniaii region, but the 
position niigllt \\-ell prove less simple than this ailti the results o l  tlie hydrological ~vo1.B must be 
awaited. l lorco~~c~r.  it is liot establishecl that the barracou ta an t i  tuna fluctuations were actu:llly 
of the same type as for tlle flathead. 

A special line of hydrology-plankton stations is also being worked monthly in the 
D7Entrecasteaux Channel, whicll is tlle principal scallop ground and area of sprat occurrence. 

(iv) Statistical and Economic 1,~vestiyations.--Sollie i~rlperfectioiis in t l ~ e  sjrstcni for 
compi1:ltion of statistics of fish catch in Tasmania have been revealed, necessitating revision of 
earlier compilations and some alterations to the method of obtaining returns. This work, wliich 
will eventually form part of a general history of  the Tasmanian fislrerics, is receiving attention. 

(v) General.-The scrvices of lz fish measurer for the llelhourne market, employod jointly 
by the Co~uicil and the Victorian Fisheries Department, were ol~taincd during the year under 
review. This work is considerably assisting the barracouta and salmon investigations. 
Relations with tlie Tasnlaniml arid Victorian fisheries authorities continue to be very close and 
fruitful. 

New premises, made available by the Tasmanian Department of Agriculture, were 
occupied during the year by tllc oflicer resident a t  Hobart, enabling the initiation of laboratory 
work there. However, there is scope for an increased staff a t  that station, and larger premises 
will therefore eventually be required. This matter is receiving attention. 

3. InvestGations in Wesiern Australia.-(i) Western Ausfrulian Station.-This was the 
second year of opcration of the \Vestern Australian station, opcrating along a section of the 
Australian coastlirle which ranks among the least known, as far as riiarine conditions go, of any 
in the Australian Comnionsvealth. It was realized that the first task must be a survey of the 
resources, and this has been a keynote of the work during the year. Further, in view of the 
need to step up the production of food, an endeavour has been xriade to increase canned fish 
jxoduction. Activity in general has becii greatly 1iandic.apped by a lack of pcrsollnel. of I~oats, 
:1nd of equipment : the two officers stationed for boat and land ~vorl; were responsible for a 
coastline of some 1,500 miles (roughly from Jlelhourne to Roclihampton) and had no proper 
sea-going boat. 

The Division's resident staff in the State has been increased to two, and in addition 
specialist work is being carried out from time to time by visiting ofricers (e.g., on aerial 
reconnnissancc and sharks). 

Part-time services were rendered by a research student of the Department of Biology 
of tlie University of Western Australia, until his departure on 21st February to take up an 
appointment at  Cronnlla. Inspector L. G. Smith of the State Fisheries Department replaced 
lr~spector A. K.  DJclsom as teulil?ical officer attached to the Western Australian station. 'I'he 
otl~cr fislleries inspectors continued their material aid to tlie Council for Scientific and Industrial 
Research investigations. Boat facilities were again provided by the Fisheries Departnlent, 
the Royal Australian Navy, the Harbour-Ma,ster at  Albany and private owners and fishermen. 
A 56-ft. lugger, Isobel, has been chartered for a fisheries survey during tlie conling year. 

(ii) Hydrography and P1ankto~z.-The monthly survey of the Swan River system a t  
eighteen stations from the mouth to Upper Swan has now been carried on for a year and a 
bi-annual survey has been n ~ i ~ d e  of Peel Tnlet, Leschenault Inlet and its rivers, Vasse and 
Wonnerup Inlcts, Margaret River, Hardy Inlet, Wilson's Inlet, Torbay, the Albany estuaries 
and certain other waters. Surveys have also been made in the Geraldton, Shark Bay and 
Abrollios areas. 

(iii) Ocean Current Investigations.-The programme outlined in last year's report has 
been continued regularly. 
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(iv) Biological Investigations.-(a) Southern BlueJin Tuna.-(1) Western Australia.- 
During the year this species was identified 90 niiles north of Premantle, corisiderably beyond its 
known range. Specimeiis were talten from a naval vessel during January, 1945, and belonged 
to the second year group. Tuna rosearch is supervi~cltl by the officer-in-cllarge of the MJcstern 
Australian station, and the follo~ving observations are, therefore, added here. 

(2) Eastern Australia.-New South JVales experienced the second successive good bluefin 
season in 1944. The season was unusual in that the second year group (the smallest size found 
in the coastal FUYLS in the east) failed to appear last October as is normal but showed up in 
January. 

(3) South Australia.-Sampling was continued by members of the South Australian Big 
Game Anglers' Club. The relative abundance appeared to be comparable with that of the 
1938-39 season, though tlie season opened with smaller numbers. An unusual event was the 
finding of an adult female, ~veiglling 116 lb. stranded at  Semaphore beach on 2nd May, 1945. 
The specimen had recently spawned and is interesting in being the first of these large adults 
reported in recent years away from the King George Souild region in Western Australla. 

(6) Other Species qf Tuna.-During the year two further species of tuna have been added 
to the iish fauna of TT'estern Australia, namely, the albacorc (l'hunnus germo) and the striped 
tuna (Katsuwonus pela?.iu's). A 41-lb. albacore was found washed up on the beach a t  Quindaluy, 
near Busselton, on 6th Jlarch, 1946. This species has not hitherto been recorded outside of 
south-east Australia and the Quiudalup specimen indicated that a population exists off the 
south-west ('onst also. Its ecozomic possibilities are as yet unknown. Tm-o specimens of the 
striped tus~a were identified from the Gcraldton-Bbrolhos area in February, 1945, and evidence 
mas adduced that the species also occurred uear North West Cape in January, 1945. Reports 
of aerial smveys suggested that this species was not abundant during the 1945 season in the 
Bass Strait region. Unfortunately, boat surveys there could only be made in a very restricted 
way. 

(c) Nackerel and Pilchards.-Great occurrences to the east of Esperance were observed 
from the air cluring June, constitutil~g the largest aggregation of fish ever spell sjrice the inception 
of the Division's aerial obscr-vations in Australia in 1936. The occurrences are dealt with 
separately j11 this Report. Considerable occurrences of an unidei~tified pelagic fish were also 
seen in Shark Bay during October, 1944, and boat observations by a former inspector of tile 
Pi:?beries Departnlent (now with the Royal Australian Navy) refer to similar occurrences about 
the same time in 1942 and 1943. If the observations refer to tlhe same fish, the corvtbii~ed reports 
indicate a consistenc.y of occurrence of economic significance. 

(d) Perth Herring.-Regular field and cannery sampling of this species continues, and 
tagging has been added to the field operations. 

(e) Sharks.-See Section 5 (i). 
(f) Mullet.-Following on repeated complaints of the fishermen upon the working of the 

conservation schcme introduced a t  the instance of the Council for Scientific and Industrial 
Research in 1942, an investigation into the local problem was made in association with Mr. E. J. 
Brownfield, the Acting Chief' Illspector of Pi~heries. A special repcrt has been prepared. 

(g) Sea-Bird Fluctuations.-The co-operation of a proup of Sydney observers was 
continued durillg the season of 1944-45, and the results confirmed earlier morli of a negative 
correlation bct~~wxr  mutto17-bir~ mortality along the Sydiley beaches a i d  t u ~ a  abundance. 
Comparatively few dead birds were counted during the critical period, October to llecember. 
It is intended to make this work an official laboratory activity henceforth. 

I (v) Agar-Agar.-Samplings of liltely areas for Euclzeuma and Gracilnria have contjnued 
ai?d samples have been sent to Cronulla for furtl~er examination. Cannery requirements of 
Euch~e~ma agar have been amply met duriag the year by beach gatherings and there is no 
commercial exploitation as yet of the Gracilaria deposits. 

(vi) Canning Investigations.-Pcllowing on activities by the Division, salmon canning 
was begun for the first time in the State this year. 

(vii) C71zarter of the Lugger " Isobel ".-The 56-ft. lugger Tsobel has been chartered for a 
pcriod of six months to undertake a preliminary survev of the fisheries resources between Shark 
Bay and Brcome, and is due to begin a t  the end of June. A variety of fishing gear is being 
placed 011 board. - 

4. Queefislnnd I~auestigations.-(i) Queensland Slotion.-Head-quarters for Queensland 
inveetigations comprised the branch la1,oratory established in Rrjsbane during February, 1944. 
Research laboratory accornmodation has been made available by the Biology l>epadrtment of the 
Queensland University. The Qucensland &luseum have provided full use of their library and 
reference collcctioi~s in respect to taxononiic and developmerrtal studies. Hydrological and 
planliton equipment has been lent by the ( h a t  Barrier Reef Committee. 



Owing to  war-time restrictions, the 1944-45 programme has been limited mainly t o  
estuarine work centered in southern Queensland and t o  half-yearly coastal surveys between 
Brisbane and Sytlney. The State Fisheries Department have made available the services of 
their vc.ssrl Derzrent tor work in the Alorcton Bay area. 

I (ii) Black B~ecxm Investigations.-Routine nleasuring and collection of biological data on 
blacli bresm (Acunthopagrus aust~cllis) sarrlples has coiltinued. Comprehensive taxonomic and 
distributiorial studies are being carried out in respect to this species and all otlicr closely related 
Australian forms. Results indicate iiccessary cllnnges in nomenclature and the recog~iition of 
a t  least one new species. llorphological characters exhibiting &fferences in populations of 
diffcrevrt localities are being closely studied, and arrangcirlcnts were made for obtaining samples 
of key matcirial from all States of the Commonn~ealth. A paper reviewing the Australian 
Sparidae is in the course of preparation. Collectioris of post-larval and juverlile stages of black 
bream and tarwhine have l)cen secured with the aid of a sl~ecially developed type of net. Thcsc 
collections refer to Noosa lxiver aiid Bribie Passage for one year a t  approxinlatcly mo~rtllly 
intervals. 1x1 October similar collections were nlade a t  all the principal river elrtrallccs and lalies 
between Brisbaiie and Sydney. Tlle nursery grounds for young breanr and tarwhine have been 
identified as tllc shallow grassy flats a i d  creeks within a mile or tw-o of the river entrance where 
spa\viling tcok y1ac.e. 'I'hclir growth rate during the first year of life 11as 11een studied clirectly 
and agrees closely with former conclusions based on age detcrnlination by sc:lle~, &c. A more 
precise idea of early movenlents and the extent of tlrc spawning season has been obtained. 
Illustrated descriptions of postlarval and juvenile black bream and tar!+-]line, comprising 
planktonic, transitory and littoral stagcs, have becn included in a paperprepared for public a t '  1011. 

(iii) Spaniah 1Claclcerel Int$estigations.-Studies relating to age determination and gro~v-th 
rate of the barred Spanish mackerel (Sconzberornorus co~nnzerson) and school maclierel 
(S. queenslandicus) have continued and tests were made regarding the use of otoliths for this 
purpose. It has been shown that i t  is unnecessaly to section or machine-grind according to 
standard technique, ancl a ~pecial method of clcaring has been developed. 

Field observations and coll(1ction of biological data rclating to school mackerel in Moreton 
Bay were carried out during July, 1944. 

Data regarding the occurrences of Spanish mackerels in Wcstern Australia have come to 
hand and identifications wcre confirmed. S. cornrnerson, S. que~?zslancliczcs aiid S. senzifasciatz~s 
have been sho\~-n to  occur on t l ~ e  west coast as well as tlle east and distribution maps fcr the 
Australian r eg io~~  have been completed. Further information relating to  the occurrence of and 
local habits of, all these species a t  Fiji and neighbo~uring isla~rds has come to hand. 

(iv) Golden Perch Investigations.-A survey of the inland fresh waters of the Thomson 
and Landsborough liivers a t  Longreach and Muttaburra, cci~tral west Q u  eenslaiid , in respect 
to  the goltierl perch or yello~vhclly (Plectroplz'les unzbigzt~rs) was carried out during May, 1945, 
011 behalf of the State Fisheries Ilcpartment. Studies a-ere rclated to the life histcrp, the extent 
of stoclcs, the praseticability of netting, and the pcissi1)ility of establishnlent of inland hatcheries 
for restoclrinp, either a t  Longreach or on the head waters of the Marray-Darling system. 

(v) Fish Eggs and Larvae Inz1estigutions.-Routine plal~litcn tow nettings for fish eggs 
and larvae have coiltinucd in estuaririe waters. A series of monthly collections frcm the Noosa . 
Itiver have been assembled over a period of eleven months. These have been supplemented by 
other comprehensive collections from Caloundra, Moreton Bay, and from a11 the principal 
estuaries and coastal lakes of New Soutl~ Wales as far souili as Port Ifaclcing. In  addition to  
planktonic material, collections of littoral postlarvae and juveniles have bcen obtained bv 
netting in all these localities. Sorting and preliminary idel~tifications have been kept up to d a d ,  
and a number of drawings of the commoner estuarine species have been prepared and some 
series assembled ready for description. A paper, the first of one of several ~ e r i c ~  on Queensland 
material, has been prepared describing planktoliic and early Littoral post-larval stages of eight 
common estuarine species inclucling four of special ecoi~omic importance. 

Artificial hatclling work on the naturally spawned eggs of a number of fish species was 
carried out a t  Caloundra during July, 1944. and again in January, 1945. About twenty fypes 
were isclatcd, hatched, and reared to rnore advanced stages. Preliminary description and 
illustration ha,s been completed and several c20nurlon planlitonic egg aiid larval types have bcen 
associated with one another. From this filndamevltal work much useful information has 
r e s~~ l t cd  concerning spa\~ning seasone, habits and spawning grounds as well as recognition of 
larval characters. 

Work on the identification and description of the fish eggs and larvae of the Warreen 
oceanic collections of plankton has begun, aiid detailed systcrnntic studies of some families is 
under way. 

(vi) Estunrine Plankton and fIydro1og.y Investiycrtions.-A series cf monthly plankton 
collections has beell made a t  fixed routine day aiid night stations in the Noosa River, completing 
a co~~tinuous series for one year. Supple~neiitary ccllcctions have been made a t  Caloundra, 



Moreton Bay, including a wide survey of fish sya~vning grounds in the latter area. The first of a 
series of quarterly collections has been maze tllroughol~t the pri~lcipal New South Wales estuaries 
hettveei~ Brisbane and Port Hacking. 

A programme of observations of estuarine temperatures and clllorinities has been 
ma i r~ ta i~~ed  jrl connexion with plankton collections, principally to give data for rorrelation with 
seasonal changes and ecological considerations maiilly in con~exion with fish spa\+-ning-k~ehaviour 
studies. Appa,ratus has been installed at Brisbane for the annlysie of chlcrinity samples. 

5. Gcneral Ecological and Associated Investigations.-(i) Shark 1nuestigations.-Shark 
investigations have co11til:ued from Point Cloates to the Burlbury area in Weatern Australia. 
A Tasmanian tagged sharli (Ir'lnkeus megalops) was recaptured after two and a half years, close 
to  ttrliere it had heen tagged : it had riot grown perceptibly. In  association with the Royal 
Australian Air Force, tests of sbzrk r~pellents were nmde in the field. A list of about 700 species 
of Western Australian fishes was completed, with an ii~dication of the range of each within the ' 

State. Many of these fishes had not hitherto been recorded. 

Shcrrk Spoilage.-The bacteria isolated from shark flesh correspond with those obtained 
from seawater (up to 5 miles ofhhore) and to  those from sharlr skin imniediately after capture 
and before death. The same types of organism are also obtained from fish holds. Many cf thesc 
bacteria bclong to the genus Coryfiebrxcterium (sensu Jeriscn), and are clo~ely allied to soil farnls. 
Disinfection of ship 110113s wit11 rllloride of lime was found to he highly satisfactory in destroying 
spoilage organisms, and is to  be strongly reeommencicd. 

There is some evidence that the a ~ t i o n  of shark blood on the flesh increases the amount 
of ammonia produced. This probably accounts for the partial efficacy of bleeding as a method 
of control. Dips in sodjuni nitrate brine up to 0 .5  per cent. nitrite have proved successful in 
delaying bacterial .spoilage of sliarls flesh. In  the use of this dip public health standards as 

I regards nitrite would I:a,ve to  be complied with. 

(ii) Australian Salmon.-Life history studies and routine observations on the stocks of 
Australian salmon entering the conl~~crcinl  fishery in south-eastern Australia were co~ltii?ued 
throughout the year. Useful data oii the latter subject were received froni the Xelbourne Pish 
Market, and from the southern ports of Nr-cv South \ITales. These data are being supplemented 

9 
by a market measuring system recently reinstituted in Sydney. 

I Studies on the age a i d  rate of gro~vtli of the Australian salmon are progressing, and an 
improved technique for handling the scales of this fish has been devised. 

(iii) P3arracouta.-Length frequency data from the Melbourne Pish Market, with similar 
dat I frorll eastern and riorlh-~vrstern Tasmania h a w  givcn a usefill cross sectior~ of the ba~racouta 
sto :ks fished in south-eastern Australia during tiic past twelve rncrntl~s. The autaal occurrences 
of barracouta have been exceptiol~ally large and wide-spread, alt lro~~gh it is ccrtain ihat,  owing 
to  economic factors, these occurrer?ccs have not been exploited fully, and this fact must be borne 

t in mind when the catch figuws for the several States are analpscd. General life history and 
rate of growth studies arc contiiluing. 

(iv) Scallops.-The survey of the ~egrnanian commercial scallop fishery reinstituted in 
September, 1944, has yielded valualole data on the life history and rate of growth. Statistical 
analysis has shown the industry to be stable and capable of marked oxparlsion. The recclnt 
development of mechanized diedging equipment has increased production, and the most 
important limiting factors a t  pr?sent are labour shortage (operers), and restrictions operating 
directly and indirectly on export of thc cleaned shellfish. Just before the opening of the fishing 
season. 2,000 scallops wele tagged ar:tl rcleased on several beds ill the D'Entrecasteaux Chan~lcl. 
Over 40 tags were returned bj- 32th June, 1945, and the programme has aroused c~nsitlernl. le 
interest in the industry. 

(v) Oyster I n v e s t ~ t o s - u r i n g  this year a biologist was appointed to  help revive these 
investigations, the biological side of the work having been on a routine basis for the past few 
years, although the hydrologic;.l section of the programme has been ~naintained in some strength. 
In  addiiion, a jetty was constn~rctcd a t  Sliell Point t~ facilitate tltc olsservational work Ihcre. 
Stocli on thc lease has been built up  and the Division's holding of criltch has been iucrcased. 
Arrangements were made fcr thc establishment of an adequate series of material for observation 
of winter mortality. The programme lias now been restored to  the point where the following 
principal lines of investigation may be cncrgetically prcsecuted in subsequent years :- 
(1) Fundament:il studies in the physiology oS the oyster kith particular reference to reproduction. 
(2) Problems in conrlcxion with spatting and the clistriblrtion of the spat within an estuary with 
patrtienlar reference to thc possibility of devising a sy~tern of prediction of spat fall. 



(vi) Fresh Water Fisheries.-(a) Tasmania.-On the request of the Tasmanian Salmon 
and Fresliu-ntcr Fisl~eries Commission, a survcy of cert~jil  trout waters in Tasmania has heen 
undertaken. The primary object of the preliminary phaae of the survey has been the 
deterlninatioii of rate of gron-th of trout in the more important waters, and an assessment of the 
general ecological factors influerlcirg the life alid reproduction of the introduced brown and 
rainbow trout. The area a t  present under co~~sir'eration, and from which valuable data already 
have been accumulated is the Great Lalie, ant1 the adjacent Slia1ii10ll Lagoon. 

(b) Netv South Wales.-Frclinlinnry discussiolis were held wit11 the Kosci~lsko State Park 
Trust Committee, with a view to dcxisirg means for the inipro\-emeizt and expansion of trout 
fishing in the waters under the jurisdiction of the Trust. The Division advised the Committee 
of its n-illingncss to act in an advisory capacity and, from time to time as opportunity permitted, 
to make available the services of its officers for field survey and data aualysis. 

6. Ocea no,qmphic Investiga tions.-(i ) Hydrolcg y .-(a) Oceanic Investigations.--Routine 
onshore iiirestjg,atiolle have been coiitinued at  JiljlJoil l'oint. Botany Hc:ids, Ullndulla, Maria 
1sltn;d and ot11t.r ?;\st Tasnranian stations, St. Vincent's Gulf, Geraldton-Abrolhos area. Tlie 
plotting and analysis of the IVar~een data have been continued, and the major features of the hydro- 
logy of the east Australian onshore area have been establislled. ,4 relationship between onshore ar;td 
offkhore conditions in tllc Port 1 Izcking area has been formulated on the basis of thcseresults. This 

I 
relatiorship \\-ill serve as a ~~or l i ing  11)-yothesis for evaluating subsequent changes in onshore 
conditions. 

The onshore station programme in New South Wales will be developed in 1945-46 to 
include stations in the Port Stephens and Eden area. 

(b) Estzlarine.-Rolltine investigations have been continued in the following areas :- 
Port Hacking, George's Itivcr-Botany Bay, Port Stephelis, lialce Illn-cvarra, south-~vest Al~atralian 
estuaries, Swan I l i ~  er. A progran1n:e of hydrological investigations in Derwent River estuary 
u,11c! associntecl fresll~vater lakcs ill Tasnlania has been drawn up and will b'e conlmenced early 
in June. 

The i~~vestigations into the role of bottom muds in the phosphorus cycle of estuarine waters 
have beell contii~aed. It is nowr poasiljle to state what mud fractions are responsible for the 
anion adsorption, and to dcscribe tlLeir (Iistributioil within :in cstuary. 

Some resistance type thermometers will shortly be installed a t  Shell Point, and enable a 
critical evaluation of the possible part played by water and mud tenlperature in the winter 
mortality of oysters during the coming ) season. 

(ii) Marine Plankton.-The chief catches made by the Warreen (1938-42) and later hauls 
(1942-44) made in New South Wales, Tasmania, South1 Australia, and Kestern Aust~alii  
have now been examined. Adequate series of the dominant food orgarlisnl (ATyctiphanes 
urutmlis; Buphausiitlae) of the inncr l-ieritic: waters hare been exaniined. Tlle data obtaiiictl 
art. iiom- ul:dcr rcvicw. 

The 1944 season in New South Wales was marked by an earlier and more prolific diatom 
production (1 943, July ; 1944, May-June), while the ~vho!e season approximated to that of 
1938-39. 

As in previous years the arrival of the southern bluefin tuna in New South Wales waters 
coincided with the peak of the salp invasion (Xulpa dewiocrcntica) (1943, early September ; 1944, 
nliclf-September) and ternlinated with the disappearance of the swarming phase (1943, mid- 
October ; 1944, mid-December). 

7. Aerial Obserz*irtions on Pelagic or Surface Swimming Fish.-During the year 194445, 
aerial observatiolis \\-ere colltinucd as fol1o~1-s. These were i~iade in aircraft spcc.izllly allotted 

a ions by the Royal Australian Air Fonxe to the Colrricil for the purpose, whereas previous observ t' 
in war-time (1943 and 1944) had necessarily to be made in operational aircraft on missions, 
some of \vllich were quite ~msuitahle for the study of pelagic fish. 

(i) 22nd August-1st December.-Flights covered the coast of Western Australia with the 
exception of that portion of the (Jrtlat Arrstralian Bigllt east of Israrllite Bay (longitude 
123" 50' E.). 

These flights confirfied previous aerial observations of the commercially valuable tuna 
species in the area broadly bet\+-een North llTr~st Cape and Cape lievcque but tlre main 
concentration was bet~veen Port IIedland ;111cl Cape Eevcqne. Aerial ok)scrvations for fish in 
this part of Anstrnlia had not previously exterrded beyond Cape Leveque, but in the first ten 
days of S ~ r e i n b ~ r ,  1944, a number of flights were made from that point to the State border in 
the vicinity of JVyndham. Only a few schools of tuna were seen, but records of observations 
of schools and of actual captures of specimens made by Xer~rice personnel in this sparsely 
inhabited area were obtained ; they sllo\~- tl;at northern bluefin were ilunlerous from AIay to 
July as were also Spanish mackerel. The fewness of the sE~ouls seen from the air is co~sistent 



with the ground reports of the tuna having vacated the area in August. As on previous occasions 
numerous shoals of herring-like fish, of' which there are several species, and atherines were 
obherved i11 tlle north-west of Australia broadly between N o ~ t h  T?lTest Cape and Port Hedland. 

A large occurrence of' sniall fish comprisivrg ~ l iou t  1,000 shoals, mai~y of which were large, 
was observed in Shark Bay in October and in smaller quantities in Septeniber and November. 
Unfortunately, these fish could not be positively identified a t  the time although their size could 
readiiy be determined. It is colxidered very liltely indeed that they belonged either to the 
mackerel or to the hcrring families. Though born<: action Itas talten by the :,bore nclmirlistration 
to secure specimens of these fish i t  proved inaclequaie. 

No other notable findings were made on the Western Austr21ian coast during these flights. 
As usual, records were made of the distribution and the nesting places of important seabirds 
for wl~ich the aeroplane-is proving especially suitable. Tlle distribution of such a~lirnals as 
whales, seals and dolpl~ins or porpoises was, as usual, also studied. 

During the flights tlle aircraft was able to direct a Royal Au~tra~lian Air Force-Council 
for Scientific and Industrial Research research party engaged in testing a shark repellent to the 
areas where sharks were more plentiful. 

(ii) 21st Afarch-27th April.--Flights covered the coast of south-eastern Australia from 
Port EIacli-ing (near Sydney) in New South Wales in t l ~ e  east to longitude 131" 30' E. (near the 
head of the Great Australian Bight) in South Australia. The coasts of Tasmania andvictoria 
were also covered but riot the upper parts of Speiicer and St. Vincent's Gulfs in South Australia. 

These flights were made in an area which, since 1936, has been fairly regularly surveyed 
either by boat or aeroplane, and; in the absence of the research vesscl TVarreen, mere undertaken 
to see if the various pelagic species \vElicli had been Yound in the past to occur a t  this time of 
che year were present in quantity. The op~ortunity mas also taken to assist the ketch Mary. 
which was engaged in puree-seining experinrerts in the capture of horse mackerel in southern 
Tasmania, but which had failccl to locate these fish in quantity. 

The flights soon locatcd large quantities of mackerel in south-eastern Tasmania and the 
Mary was directed to them. Many shoals of Australian salmon were also observed in north-east 
Tasmania. It is estimated by the aerial observer that some of these shoals contained at  least 
hundreds of tons artd possibly thousancfls of tons. A local fish cannery executive who was given 
an opportunity to view tlic shoals observed, " I very much doubt if we could liave processed 
the amount of fish that were contained in some shoals in twelve n~ou;ihs' coustant operations, * they were so large ". 

Contrary to experience since 1937, no striped tuna were seen in north-eastern Tasmania 
or in the vicinity of Flinders Island, wkcre they usually occur in great qua~itities at  this time of 
the year. The z?rea, was surveyed on several occasiors under suitable conditiors and the 
observer has no hesitation in colncludirg that the fish were not present on this occasion. It is 
notable that krill or whalefeed, for which the striped tuna show such a marlced preference, was 
also not observed in this area as is usual at  this time. Muttonbirds also were very scarce in the 
area where it is customary to see them in large floclts. 

I 
0bserratio1.s in Xo~ith Australia (!isclosed a fair amount of tuna and a corsiderable nuniber 

' 

i of pilchard shoals, especially on the west coast. So far as tuna is concerned the inlpression was 
I 

formed (as in previous years) that at  this time of tke year the tuna season is waning. 
During these flights opportunities were takcn to observe and photograph congregations 

of seals throughout the rVliole area. It is evident that the main concentration of these animals 
is in Bass Strait. 

During the fliehts in Tasmania records were made of the distribution of kelp beds for 
possible industrial ut~lization. Some of these beds are q ~ ~ i t e  large and are to be found nlostly 
on the east and south coasts of Tasmania. 

(iii) 15th May-10th June.-These flights are still in progress ; their main purpose is to 
make a further survey of the coastal waters of ?TTestern Australia and to co-operate as scout 
for the lugger Isobel which has been chartered by the Council for an investigation of the marine 
resources of tlle north-west of Australia foilowirg favorable results of aerial observations during 
1943 and 1944. 

The aircraft for this purpose was made available a t  hlelbourne, and during the flights to 
Western Australia the opportunity was taken to ex-8miv.e the waters of the south coast of 
Australia from 1lelbourr:e to I'crth wit11 the exception of the upper portions of the Spencer and 
St. Vincent's Gulfs in South Australia ay?d of about 200 miles of the central part of the Great 
Australian Bight which could not be covered owing to the restricted range of endurance of the 
aircraft. 

At the present time (10th June) this survey has not exicncled north of Perth. Of 
outstanding importance is the disoorery in the western portion of the Great A~zstralian Bight 
between Cape Arid (longitude 123" 10' E.) and longitude 124" 30' E. of a vast occurrence of fish 



comprising pilchards, blue-mackerel and Australian salmon. Of these, blue-macltercl 
predominated and tlie i~urnber of Arxstralian sal~rion was relatively unimportant. The aerial 
observer regards this oc5currei!ce as the greatest he lias seen and  as conrprising 10,000 shoals 
a t  the barest millinlum. EIe believes tliat tlie actual rlunlber mas very much grcntcr. 

Another officer of tlie Coui:cil, who accompanied the aerial observer on a subsequent 
inspection of the slloals under cor~ditions not so favorable for their appearaace, estimates that 
the shoals numhrrcd tells of thousands. Tlzese shoals extended seawards to about 15 miles a t  
most and the predators in tlie form of birds or dolphins werc renlxr1~:tbly few. Numerous shoals 
of rnackerel were also observed a t  several points on the remainder of the south cost of Western 
Australia. The pilcht~rtl (the sardine of commerce) is well-k~lo\\-n for its canning qualities. 
Tests have esta,blished that the blue-rnackerel also rnakes an exceller~t pack. 

At the tilrlc this report was prepared thc lugger Isobel had iiot commenced her 
investigations, and there had heen no aerial observatio~~s 111 the nortlienl part of the State. 

8. Seaweed I~auestigations.-(I) 7'axonorny.-Studies on algal taxoliomy have been 
continued as an  essential adjunct to the Division's wr l ;  on algal prodllcts, so that biologjcal 
and chemical mork I\ ill not be vitiated lly being based on inaddeqliate or inaccurntc~ identificat lon. 

During the presc~it yclsr fjtuditls l~ave  courth~ued on the taxonomy of certain Kl:odophyc~eae, 
particularly tllc gci~ns Gruciluria, of especial importance a t  present because of its agar-producing 
qualities. This genus is no~v recognized as consisting in Australia of some nine usually polytypic 
species, each with a range of forms (one to eight Sornls per spcc.ies). Some of the so-called species 
recorded in Australia by earlier workers are now rec.ognizec1 a s  being merely forms of otlicr known 
species. This interpretatjo~~ of the g011us leads to a siniplificati~n in itle~ltificatioii of the specips 
for the non-specialist, while still retainingform distinction for recognition when more detailed 
work is required. Gracilaria has been the genus on which most interest has centered, but others 
have also been studied, particularly the agar-rich genera Gclicliun~ and Pterocladia. 

Eucheurna is the genus used for agar production in l icstcrn Australia, and three species 
of this are now kno\~ri, 1~11ere o~l ly one had been recorded previously from the districts surveyed. 

Routine examination has continued of plants collected by officers of tlie Division. This 
includes material from Queensland, New South Wales, Tasrrlallia a i ~ d  l y ~ s i e r n  Aust mlia. In 
addition, a certain number of plants has been submitted by otlier worliers (additional localities 
being from Western Australia, South Australia, Victoria, and New Zealand). &-- 

Herbariuni examination has been extended so that specinlens labelled Gracilaria from a& 
University and Herb;lrinm collectio~s in Australia have heen exaniined. in ad(1ition to certain 
exotic plants. This cxtcnsirc cxnlnil~ation has bevr~ particularly valuable in yielding inihrnlation 
regarding geographic ranges and variations in the diffcrerlt species. During this work it was 
found that a large number of well-recognized genera have been erroneously labelled Gracilaria 
by earlier workers. 

During the year two papers have been published, and a third is in the press. d 
(ii) Tech~zology-Agar Production.-IZesearch on agar has continnecl in close co-operation 

with manufacture, and manufactured Australian agar has bcen reported on very favoralrly 1)y 
the Inlpcrial Institute, London, as b e i ~ ~ g  satisfactory for food yurpoees. I ts  use for bacteriology 
is not so certain, although it is used satisfactorily for routine work in this laboratory. The 
only real disadvantage is the high setting point, 1~1Li(li is about 40" C. in a 1 . 5  per cent. sol 
compared with about 33" ('. for Ncw Zealand agar, and 31" C'. for Japanese aga,r under the same 
conditions. 

An adequate method of determining setting points has been worltcd out, and is now 
being used to determine the effect of various processes on the setting point of agar. It has been 
found that despite the high viscosity of Eucheurna agRr and of Gracilaria agar from Tasmania, 
the setting points of both these agars compares well \\-it11 Japanese agar, and is l a ~ w r  than New 
Zealand agar. Hypnea musciforrnis gives a still lower setting point. T1m-e seems a possibility 
a t  the molllent of making satisfactory bacteriological agar from any of these three s~aweeds, 
and sufficient quantity seems available to  provide Australia's small needs. 

(iii) Pield Su.iweys.-Surveys have been continued resulting in the discovery of large 
areas of Gracilnria beds in Moreton Bay. These beds have not yet been examined when mature, 
so i t  is not possible to  conjecture tlle amou~lt  of sea~veed a\-ailable. The areas are nlany times 
larger than those already disco-verccl. I t  seems possible to esta1)lisli a n  agar indlistry in 
Queensland based on Aloreton Ray seaweed. 

9. Other Work.-(i) Nethe~lands East Indies.-A tentative plan of development, to assist 
in the rehabilitation of the native fisheries of the Netherlands East Tndies, was dramn up in 
consultation with the Netherlands East Indies Liaison Office, and subrrlitted for conhideration 
by the llutch C:overnnlel~t. The exigencies of the mar sitllatioli p~evented irnrliediate action 
on the lines suggested in the plan, and the matter is held in 3beyance. 



(ii) Descriptive Material.-Drawings, keys and descriptions of a number of Western 
Australian sharlrs and fishes have beell prepared. EIundreds of fishes have been identified from 
various parts of Australia aiid the south-west Pacific for servicemen, museunis, and the public 
and many inquiries from individuals and i~stitutions concerning sharks, fish and fjslleries have 
been aim\-cred. Work 1~as continued on the vernacular names catalogue which is of added 
importance now in connexion with the Prices Coniniission. 

10. Publications.-Durixg the year the following papers have been published :- 
May, Valerie (1945).-Report on systematic work on red algae in Australia. J. Coun. 

Sci. I d .  Res. (Aust.) 18 : 62-68. 
May, Valerie (1944).---Stndies on Austra.lian marine algae. 1. Proc. Linn. Soc., 

New South Wales 69 : 226-228. 

XI. NATIONAL STANDARDS LABORATORY. 
In April, 1945, each of the former three Sections of the National Standards Laboratory 

was given the status of a Division, being krown as the Tlivisio~l of Metrology, the Division of 
Electroteclmology and the Division of Y hysics. The three Di~isior s have their head-quarters 

t a t  the National Standards Laboratory, and the library, drawing office and workshop are 
continuing as corninon services. 

XII. RIETROLOGY. 
1. General.-The Division has continued to assist Production Directorates of the Ministry 

of Munitions and industrial organizations concerned with 1)efence activities, in matters relating 
to inspection, design and examination of gauges, measuring equipment and precision toolroom 
equipment. I t  1:as continued to be responsible for supply of certain measuring equipment ; 
for periodical calibration of tcsting machines and accessory equipment ; for the certification 
of volumetric glassware and weigllts ; and for the reconclitioniiig of balances and reporting on 
their performance. The Division issued 879 certificates, reports and statenlents of e~ar~inat lon.  

Acconl~rtodation problems have beconle more acute as the initial work on the 1:cw ~virg  
has compelled evacuation of' a number of valuable rooms. The vibration already experienced 
leads to the expectation of a reduction in the quantity aiid quality of high grade xork for some 
time. 

The Chief of the Division is a member of the Australian Council for Aeronautics, Optical 
Panel Adcicory to the Secondary Industries Conllnission of the Ministry of PO&-war 
Reconstruction, and tlrc Scientific Instrunlent and Optical Panel of the Ordnance Production 
Directorate. In addition, the Division has been represented on Committees of the Standards 
Association of Australia. 

2. Standards, Gauges and nfeusuri?zg Equipment.-Stan dard end-bars certified by the 
National Pliysical Laboratory were recently received, and the opportunity tvas taken for an 
intel.comparison of the standards of the Division and of end-bars of Munitions Supply 
laboratories. 

The facilities provided by the equipment for makirg slip gauges permitted a development 
in the measurement of the pitch of screm-s in terms of slip gauges. Work has been concluded, 
and the result is wholly satisfactory. A recent development in tech~iyue has been used in an 
iiivestigation on supply of standards h r  the calibration of equipment for the measurement of 
surface finish. The results to date are promising. 

I Change in the war situation and organization of Ministry of Munitions has been responsible 
for some reduction in the nnrnber of gauges submitted for exanlination. Tlze work, however, 
hzs not eascd, as greater complexity coinpensates for the reduction in numbers. A check gauge 
centre has been set up to provide a 24-hour facility in the examination of ring screw gauges. 
The Division continues to advise industrial organizations on the selcctior~, care, use and 
installation of measuring equipment. 

A course of Icctures on " Metrology in Engineering " has been supplied for final year 
engineers of the University of Sydney, and lecturers have been provided for the relevant scctio~s 
in the new course in Prodrrction Engineering, recently established a t  the Sydney Technical 
College under t h e  a,uspices of the Institution of Production Engineers. The Division continues 
to be visited by edlzcetional authorities, manufacturers, inspection services and toolroom staffs. 

3. Manufacttiye of Measuring Equipment.-The Ministry of Munitions was supplied with 
200 workshop projectors, as well as a considerable niunber of slip gauges and some bench 
micrometers, both large and small. An additional order for pitch measuring machines is in 
progress, and an improvement in design has shown the later macliine to be an advancement 
over those previously supplied. The special facilities of the laboratory have been used to a 
greater exteiit by other Divisions of the Council for the design and construction of equipment. 



4. Mechanical Efigineering.--Test houses, their staffs, methods, eqlripinent and accessory 
devices have been exanlined rcgi~larly on hrl.lalf of the various inspection authorities. Gear has 
been devised to enable speciol tests on equipment to be made for advising the Services as to 
suitability under war coi~~l i t io~s ,  and considerable assistance 113s been given to industrial 
organizations on elimination of vibration in turbine rotors, nlaclline tools and other equipnkent. 
On behalf of the Australian Ccme~lt Manufacturers' Association, a survey of the worlis 
laboratories is now being undertaken. All equipment used in testing is being examined and 
calibrated, and co-ordination of tests is being undertaken. 

5. Volrlrnetric Glnss~unre.-A considerable quantity of high grade volumetric glaassware 
has been received for calibration, nntl assistance is being given to mannf:.,ciurcrs in the 
developlnent of new products. In general, the calil,ration equipment of the msiurfi~cturers is 
adjusted a t  the laboratory, and gnugcs and other equipment ccrtified before commei~cement of 
production. The Division has taken a considerable part in discussions on design and calibration 
of pharmaceutical measures which, a t  present, are very unsatisfactorgr. It is hoped that the 
Division's efforts will result in a considerable improvement. 

6. ~~1ass.-The basis of mass standardization has until recently been precarious owing 
to inability to obtain balances and masses ordered from Britain five years ago. Tit11 the 
assistance of the United States National Burcan of Standards, mass has been put on a satisfactory 
basis by the acquisition of certain standards of mass. Local manufacturers have made 
interesting developnlents and their production shows considerable ability to meet certain 
demands. 

7. Barometry.-Inspection services and air-line operators continue to make demands 
on the llivision. 

8. Hydrometry.-,4ssist,znce has been given in the design of special hydrometers and 
inspection of general local production has been undertaken. 

9. Time.-Discussions have talien place on the to be done on the maintenance cf 
time and frequency standards. With the developnlent of the quartz clock, it is now proposed 
that the standard of frequency to be maintained by the Dirision of Electrotechnologjr in 
conjunction with the Cornrnon\vealth Observatory, Stromlo, ~vill be the source of time-kecping 
to be used by the Division of Jletrology. Equipment available, however, enables present 
demands to be met. 

-A* '? . -a$- 

XITI. ELECTROTECHNOLOGY. 
1. General.-The two major Defence projects in ~vllich the Division of Electrotechnology 

has been engaged since the establishment of the National Standards Laboratory ill 1040 have 
recently been brought to a successful conclusion, and, as a result, it has been possible to intensify 
the development of the nornlal facilities of the Division. Consideration has been given to the 
resumption of the normal work for which the Division was established, and several important 
items of equipment, which had, of necessity. been neglected during the critical early years of the 
war are now being instal ed. However, during the period coveied by this Iicport, the major 
effort of the Divisioil has been concentratccl on coilfidential Defence investigations, and little 
progress was made in other fields. 

The recent formation of an Electrical Research Bonrd under the aegis of the Council for 
Scientific and Iiidustrial Research should ~ss i s t  considerably in the co-ordination of the 
Australian effort in ~lectrical research, and doubtless iiiflucnce the future programme of the 
Division. Tllc Chief of the Division is a member of that Board. 

Preliminary discussions have been held with officers of the Commonwealth Observatory 
and the Postmaster-General's Department with regard to the proposed estahlishrnent of 
standards of time and frcquency, and time clistribution. and plans are being mcrle for 
the establishment of the national standard of frequency. The Zlivision has been represented 
a t  many mcetings of the Sectional Committee oil Radio Materials a ~ l d  Apparatus of the Standards 
Associatioil of dustralia. 

The co-ordination of the plans for the extension of the existing National Stantlards 
Lalnoratory building was undertalien by the Division. The final plans and specifications have 
been carefully examined. Contracts for the buildinp, air-conditioning and ventilating. and 
temporary garages have been let hy the Allicd Works Council, and the building contractor has 
commenced cxrlavating and demolishing operations. 

2. ConJide?ztial Investigations.-The two major Defence projects for the Army and Navy 
have been conipleted. Several minor investigations of a confidential nature have been 
undertaken on bel~alf of the Services, from time to time, as requested. 



3. Standardixatio9z.-(i) Direct Current.-Routine adjustments and calibrations have beell 
carried out on a number of the Di\~!sion's nlcssurillg instruments. 1x1 l)articultlr, a cl~cck of the 
build-up of standard resistors carried out in 1942 has been completed, and very good agreement 
has been obtained : the tem~erature coefficients of several standard resistance coils have been 

I 

det erinin(>d. 
An electronic voltage stabilizer has been developed for use with the alternating current 

power supply for loads up to 230 V.,4. Test results 1.1nve been satisfactory, and the fi~lal design 
of the amplifier to be used is in hand. The pnrpose of this equipment is to  avoid the necessity 
for installing a high voltage storage battery. It has been found that t1.e present equipment 
for measuring insulation resistance has insufficient range to meet all demands, and a new method 
is being. clcveloped for extending the range. 

(11) Pozoer 3'reyuency.-Progress hai been made with tlie frequency and voltarre coritrol 
of the Sine Wave Alternator Set, but considerable effort is still reqnired to  complete this work. 
The major difficulties in setting up the electrostatic voltmeter appear to have been overcome, 
and i t  should be possible to put the instrt~nient into servicc reasonably soon, and so to enable 
all A.C. measurewlents to be related to tlle furltlarnental standard;.;. Consideration has heen 
given to the metliods of calibrating voltage transfor~uers, and a special amplifier and filter unit 
has been built. This work is proceeding. 

(iii) Aerdio and Radio ~ r e ~ ~ n c i c s . - ~ u r t h &  comparisons of laboratory standards and the 
subdivided rllica capacitor on loan from the i!nitcd States National Bureau of Standards have 
been carried out. It is proposed to measure inductance in terms of capacitance standards 
which will be calibrated against resistance and frequency, and a Ifaxwell-\Ken Bridge will be 
built for this purpose. A dielectric test set is being built for tests a t  frequencies up to 100 
megacycles per second. 

4. T p s t ~  and 1wuestigutions.--During the year 95 formal reports of tests have been issued 
by the Division. The items tested coirlpriscd mainly indic~~ting instruments, resistors and 
resistance boxes, bridges, potentiometers, capacitors, pernlavlent magnets, electrical insulating 
materials and fire control instruments. 

In conrlexion m-ith the testing of signal generators for the Army, suitable equipment has 
been obtainctl froin ahroad and is being installed in a specially constructed screened roorn. One 
outstanding component is awaited before the routine testing of signal generators can be 
undertaken. A prototype model of a viscometer for opaque liquids has heen developed for the 

-Army. At the request of the Division of Physics, three sinlilar detector units have been , constructed. Other miscellaneous investigations coi~~plcted include tests of valve-testing 
equiprrleiit for tlre I)epartment of JIunitions, various inagnetic measurements, and the 
derelopnlent of fault-finding equipment for the New South TJTales Department of Railways. 

5 .  Tropicproo$ng Investi,qcntions.-During the year, it has been possible to extend 
considerably the programme of research and the scope of climnatic and durability tests which 
can be ui~dertaken i11 tllis Division on telecom~~~unication materials and components. The 
appointment of a cliemist has enahled research of a chen~ical nature to be initiated ; methods 
of nieasuring water vapour diffusion have been establis1,led ; and several important items of 
additio~ial equipment have been acquired. In addition to temporary accommodation availsble 
in a chemical laboratory in the groulids of St. Andrew's College, ITniversitp of Sydney, more 
laboratory space has been found in the main laboratory building for the tropicproofing group. 
The officer in charge of tropicproofing investigations spent eleven weeks in New Guinea bet~v,t-een 
September and December, visiting Australian and United States Army and Air Force 
forwations, as a member of the Tropical Scientific Section of the Scientific Liaison and 
Tnforr~lation Bureau, to obtain at  first hand a 1tn0,~ledge of the corditions encountered. 

The development of standardized hun~idity chambers and of improved climatic testing 
procedures in order to acllieve reproducibility of test results is regarded as a most urgent project, 
and the main efforts of the tropicproofing group, in collaboration with the Division of Pll~sics, 
have been concentrated on this investigation. Information regarding the application in a knczll 
humidity charnher of a precise automatic electronic nethod of control of relative h,znlitlity, 
together with proposed procedures for climatic testing of tclecoinmu~~ication equipment, has 
been prepared for slrbniission to the Fighting Services, the Standards Association of Australia, 

1 and otlicr interested organizations in Aostrnlia and overseas. The proposed metliods of control 
and testing arc regarded as a considerable advance over those which are used a t  present. 

Qualification testing of telecommunicntion components and materials has been continued. 
More effective and immediate use of the results of such tests has been made possible hv the 
formation, within the Inspection Division, ,4r~np, of the Chief Inspector of Engineer and Siglial 
Stores Approval Advisory Comnlittee No. 1, which was formed for the purpose of expediting 
ilrrny approval of satisfactory telecomm~mication components nnd materials. Represcntati:~es 
of the appropriate Army Divisions, the Directorate of Radio and Signal Supplies (Departnlent 
of Blunitions), and the Division of Electrotechnology form this Committee. 



Consideration has been given to the dependence of surface resistivity of electrical 
insulating inateri~ls on humidity, and prelinlinarp investigations have been carried out on 
various insulating materials available in Australia. Exirting practice in the nianufacture of 
telecom!l~~ulication and allied types of equipment is based substantially upon the technique of 
open constructions, using Tr-aser, varnishes, biturnens and plastics as iiloisture-resistant coatings 
for the protection of vulnerable insulating materials. Various processes for the 11er111etic sealing 
of conlponents and equipments have been examined, and soldered seals of metal to glass and 
ceramic have been developed by industry. Electrical lealiage over the surfaces of these 
insulating materials is probably the most serious remaining problem in perfecting hermetically 
sealed coniponeiits and ec~uipments for use in l~unlid tropical climates. C'onsideri-lble attention 
has, therefore, been directed in this llivision to the study of " anti-wetting." treatments for the 
surfaces of glass and ceramics, to ensure that lligli electrical insulation resistance is maintained 
under moist conditions. 

A11 extensive investigation on corrosioi~ of copper wires a t  different potentials in contact 
with electrical insulating illaterials 11as 1)~el l  initiated, and, in particular, a nunll)er of chlorinated 
napllthalene waxes have been testcd for their corrosive effects. A limited investigation of 
waxes and bituminous compounds has been carried out, but a comprehensive progranime of work 
on these compounds has recently been ~ulclertalien by the blirnitions Supply Laboratories a t  
our request. In addition, Nunitions Supply Laboratories will prepare inforination regarding 
preferred applications of i~letals and metal finishes. 

Thc above investigations have been carried out in close co-operation with the Fighting 
Services, the Department of Munitions, the Stanciards Association of Australia, Sydney 
Uni~ersit~y, other Coinlnonwealth Laboratories and tlle radio and electrical industry. 

XIV. PITYSICS. 

I .  General.-During the past year the bulk of the work of the Division has been directly 
associated with the war, either in assistance ill tcclinical problems connected wit11 rllunitions 
or in the solution of prohlems arising in the Fighting Forces. Plans have been rnade for post- 
war assistance to secondary industry, for long-range and fundamental research, and for the 
maintenance of the fundatnental and associated standards of lneasurenie~lt with which the ,. 
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Division will be concerned. 
YJLL Among the many problems which have been investigated may be meiitioned the 

following :-The optimunl visual conditions for radar operators, the pl~otometry of a new type 
of searchlight arc, the control and measurement of llun~idity in connexion \vitll tropic proofing 
of service equipment, and the design of an iiistrument for the accurate and rapid n~easuremeilt 
of haemoglobin for " blood ba~ik " work. 

Some fundamental work on the physics of wool fibres was conlmericed by a small group 
during the year, and interesting zesults obtained ~rrhich bear on the felting and shrinkage 
properties of wool. Another section of the lbivision is investigating optical rilethods of rapjdly 
measuring fibre diameters and their distribution. Equipment has also been desisned and 
constructed for use in the fleece testing work of the Divisions of the Council concerned with 
primary industries. 

A large iiurrlber of coniparatively small investigatioi~s have been undertaken for industry. 
and assistance has been given to other l)ivisions in the designing and construction of equipnient 
not otherwise obtainable. lluring t l ~ c  year, 343 reports, statements or certificates of examin;~tion 
giving the results of calil.)rations of apparatus or measurements of the physical i~roperties of 
materials were issued. 

The Chief of the Division has served as a member of the Scientific Instruments and Optical 
Panel, and the Division is reprcscnted on various Standards ilssociation Commitiees, for example, 
on lighting and eye protection in industry. Shortage of accon~motlation, ~vhich has been 
accentuated tc~nporarily by the building operations for the new extension to the National 
Standards Lak)oratory, has become very serious, and the difficulty of obtaining scientific staff, 
owing to shortage of physicists, has thrown a severe burden on senior staff. 

2. Heal.-(i) International Tewperat.zrre Scale.--The abilitv to measure temperatures 
accurately and in a reproducible manner throughout the ~r~orltl is of conriderable scientific and 
industrial iinportance. It ~vas to meet this need that the International Tenlperature Scale was 
defined. One of the functions of the Division is the maintenance of this scale, and work in tl.lis 
field has continued throughout the year. A number of standard platinum resistance 
thermometers have been constructed which conform with the requirements of tile International 
Temperature Scale, and these have heel? used for the calibration of sllhst;lndard teunperature- 
measuring instruments. Prior to this, the Division had been dependent on calihrations made 
some years ago a t  the National Physical Laboratory, London. 



Investigations have been made of the accuracy of the techniques in use by the Division 
for realization of the International Temperature Scale wit11 rare metal thermocouples. 

High temperatures are nlcasured on tlle International Temperature Seal(: by a disappearing 
filanlent optical pyrorlieter. Following a theoretical investigation of tlie operation of 
instruments of this kind, the design and construction of a high-yuality instrument of this type 
intended for use as a substandard has been undcrtaken by the Jliglrlt Section of the Division. 
This instrurllelit will be used in coiljunction wit11 equipment set up for the estal~lishment of the 
melting point of gold, a fundamental point on the International Temperature Scale. 

(ii) Industrial Py,oqizetry.-The programme of work undertaken on bellalf of the Service 
Inspection Authorities and the Jlinistry of Nunitions has I)een continued tllroughout the year, 
although on a reduced scale. This work has involved the inspection and testing of virtually 
all furnaces and associated pyrornetric iustallations used in New South Wales for munitions 
production where the processes are sucll as to require close temperature tolerances. In order 
to encourage industries and instrument service agencies to provide their own facilities for 
pyrometric testing, the Division has trained technical personnel from seven firms in pyrometric 
nlcasurement. 

A number of special investigations have been undertaken in industrial pyrolnetry. The 
most important of these has been in connexion with the measurements of the temperature of 
n~olten steel using a quick irnniersion therrrlocouple technique, first developed at  the National 
Physical Laboratory, England. Assistance has been given to all the major steel-producing 
companies of this country in the establisliment of this type of measurement, which lias already 
s h o ~ ~ ~ r i  itself to be of considerakle value in steel production. 

(iii) l14easurement and Control of' H.r~nlidity.-The measurement and control of humidity 
in enclosed spaces is a problenl of importance in many fields. It has been brought into 
prominence by the considerable part huinidity plays in the deterioration of electrical equipment 
in the tropics. The tropic proofing.gro~~p of tlic Division of Electrotecllnolcrgy Ilas been 
intimately concerned with tlie protection of equip~nent from such effects, and a t  its request the 
Division of Physics accepted responsil~ility for important physical aspects of this work, namely, 
the accurate measurement of the llunlidity and the control of the humidity in chambers used for 
the climatic testing of equipment. 

Follomring on work reported last year for the measurement of humidity in the atmosphere 
from aircraft, the first of these tm-o problems was solved by constructing a special thermocouple 

gcpsychrometer for the measurement of humidities a t  low- air speeds. This instrument proved 
, very valuable in measuring the conditions obtaining in climatic testing chambers, partic~rlarly 

when used in conjunction with specially adapted potention?etric recorders which can be used to 
give a record of the temperature and humidity conditions inside a sealed chamber over long 
periods of time. 

The second problem was solved by further development of a special type of temperature 
culltroller constructed 1)y the Division for other purposes. With this hmuidity controller, rnliicll 
is now being produced comrrlerciall;~, it has been found possible to control the humidity in testing 
chanll~ers to within much closcr liinits than has hitherto been considered practicable. A direct 
reading humidity meter, operating on a somewhat similar principle to the controller, has also 
been developed. As a result it has been possible to lay dow11 specifications defining the 
conditions for the climatic testing of tc1cco:i~munication equipment whicll remove serious defects 
in existing specifications and procedures. 

A number of special types of hygrometer have been designed and constructed to meet 
other special requirements. These have included a dew point instrument i11 which the 
formation of dew is detected photo-electrically, for use in inaccessible places, a dew point 1 instrument for determining t i e  hu11;dity of samples of air, two types of aspiration psychrometer, 
and :in instrument for detcrrnining tlrc humidity inside scaled electric nleter cases. The 
electrical resistance methods of measuring humidity have also been examined. 

(iv) Viscosity of Urea-jormaldelzyde Cements.-At the request of the Division of Forest 
Products an investigation was rnade of the viscosities of some urea-formaldehyde wood adhesives, 
particularly during their setting process. This \vor.k arose tllrough difficulties in the use of these 
cements in aircraft construction, apparently because of a difference between the overseas 
cements and the locally made product. The opaque nature of the material presented difficulty 
in these n~easurernents. An electromagnetic device for detecting the position of a steel ball 
falling freely through the opaque cenient was designed by the Division of Electrotechnology 
for the ~vork. 

(v) Thermal Conductivity.-Progress was made in the design and construction of equipment 
for the measurement of the thermal conductivities of materials a t  ordinary temperatures. There 
are no facilities for the measnrement of tlie therrnal transmissions of wall structures in Australia 
a t  the present time, a matter of considerable importance in housing. Equipment is being 
developed for this purpose. 



(vi) The Temperatures of Estuarine Mud and Water.-At the request of the Division of 
Fisheries an instrument ~l-iilich will withstand adverse conditions for long periods of time is a t  
present being developed for the i~lens~lrerne~~t of the t~mp~ra tu r t :  of estuarine nluds and waters. 
It will operate on the resistance bridge principle and \+-ill be read a t  a distance. 

3. Light.-(i) Optical Instrunzents.-The rate of deterioration in tropical areas of optical 
munitions lias been a very serious matter, owing to condensation of moisture on the lenses and 
fungal attack. A considerable measure of success has been achieved in the solutiori of this 
problem by tlle Xcieiltific Iilstruments and Optical Panel, on which the Division is rel~rescrited, 
tlie main contribution froin the 1)ivision being an investigation in the Northern Territory and 
New Guinea of tile relative importances of fungus and condensed moisture. 

The urgent need for the survey of Australian soils has led to the Division undertaking 
the design for a microphotometer emboclying special requirements for use in rapid quarititative 
spectroscopic analysis. This instruiiient, intended for the 1)ivision of Soils, will probably be 
useful for other spectroscopic work. 

To meet the shortage of microscopes for University and other purposes, the Scientific 
Instrul~ients and Optical Ynrlel has explored the possibility of their local manufacture and lias 
drawn up a specification for student microscopes to l)e made in Australia. Attention has been 
given a t  tlie laboratory to the perforrrlance required for suclr microscopes and to suitahle testing 
methods, witli a view to assisting manufacturers during the initial stages of production. 

(ii) Optical Glass.-The testing of Australian-made optical glasses, ~~rhich are itlcorporated 
in most Australian-made military and naval optical instruinents, has been continued. 'J'he 
tests include refractive indices, optical homogeneity, and transniission properties, while an 
investigation has been carried out on t?le tolerances for seed, which a t  one stage were causing 
serious delay in gunsight production. Assistance has been given to manufactnrers in the setting 

. up of apparatus for selecting glass free from striae, while tests have been made on tlle optical 
quality of glass intended for csport, to ensure the maintenance of adequate standards. This in 
itself has provided an excellent opportunity for the I Iivision to supervise tlle q~~a l i ty  of the 
optical glass being .produced, as a result of which big improvements have been made in the 
standard of annealing. 

(iii) Go1orincetry.--A related subject is the Australian production of colonred glasses for 
aviation purpodes-iderltific;~tion lights, boundary light, warning lights, &c., for which 
specifications were prepared a t  the laboratory. These colours must be maintained to -~vitllin 
close tolerances to avoid mistaken identification. In this field of colorimetry, previously 
unknown in Australia, equipment has no~v been developed for the objective testing of coloured 
glasses, precision colour gauges have been produced, and such assistance given to the 
n ~ a ~ ~ n f a c t ~ ~ r e r s  that production of glass to closer coloxu- tolerances is now on a satisfactory basis. 
The photoelectric tricolorimeters developed for this work are noxv being modified with a view 
to their use in the paint, paper and textile industries. 

(iv) Pl~otometric Instruments.-A turbidi~ileter has been produced for the Division of 
Food Preservation for the purpose of measuring the concentration of bacterial suspensions, an 
essential part of its programme on the suppression of bacterial gronth in foodstuffs. In 
coi~nexion wit11 illvestigations OIL the effect of light on the growtll of plants, being carried out 
by the New South TlTnles Department of Agriculture, the riccessity arose for a photometer for 
recording the total integrated daylight intensity. A suitable instrument was developed for this 
purpose. The expansion of blood transfusion services has emphasized the long standing need 
for an accurate and rapid method of estimating the haemoglo1)in concentration in tllc blood. 
For this purpose a photoelectric haervloglobinonleter was tieveloped in the laboratory which 
should be of considerable clinical value. 

The standards of candle power and luniinous flux form the basis of all photometry. Their 
measurement depends on the ultimate precision of making comparisons of brightness. In the 
past the eye hads been t h e  arbiter in all sucl~ comparisons. A photoelectric photometer, ~vith 
spectral response approxi1~:ating that of tlle average (:ye, has bee11 constructcd and is being 
further developed. It enables a consiclt~rahle improvement to be achieved in tlie precision of 
these measurements. A portable photoelectric photometer, for measuring illunlination in the 
range below one foot candle, lias also heen constructcd, the necessity for this having arisen in 
the course of iiivestigations on the efficiencies of certain Army searclllights. 

(v) Atomic Hydrogen Arc.-At the request of the Army Inventions Directorate an 
investigation was made of the possible use of an atoriiic hydrogen arc as an  improved scnrchligbt 
source. Although it was established that the beam intensity was not as great as with the high 
current density arc in use a t  present, the testing techniques which it was necessary to develop 
proved of great value in assisting some fi~rther ~vork in collaboration with the Division of 
Intinstrial Clie~nistry on the suitability of Australian deposits of rare earths as core materials 
for searchlight carbons. 



(vi) 8pectrophotornetry.-Accurate spectrophotometry is of importance in many scientific 
and technical fields alrii is i'undauientnl in photometry. Tlle work carried olrt in the Division 
has covert:d such diverse subjects as spectral reflectances of soils to provide permanent standards 
of soil colours for rapid classification by the Divisioii of Soils, the preparation of standard colour 
gauges for aviation colours foz tile Department of Air, tile calibration of standard filters for use 
in precision optical pyrolnetry, the absorption curves of var io~s  organic conrlporrnds, the 
preparation of filters for use in the colorhretric estirllatioil of p-carotene and lactic acid, alld the 
preparation of filters for nlodifying the spectral sensitivities of photoelectric cells for use in 
illumination photometers. Tlie improvised and time-consuming apparatus used a t  present for 
tllis work will be replaced siiortly by an autonnatic recording spectrophotomcter of the Hardy 
type. 

(vii) The Visual Eficiency of Radar Operators.-At the request of the Ilirector of Radar, 
1)epartment of Air, a research was made iiito factors lilcely to produce visual fatigue. A tour 
was made of radar stations of the three Services in the ~ o r t h e r i  Territory and New Guinea to 
determine the extent and cause of vision troubles, and rcco~ilnlendations concorning desirable 
visual conditions Ttre1.e made to enable general iniprovements in efficiency to be okjtained. 

(viii) lYoo1 E'ibre Diameter ili2etrs~~r~~11ze~zt.-Of the various physical properties of wool 
which influence the quality of textiles made from it, two considered to be important are the mean 
diameter of the fibres and their variability in diameter. Tlle exact relationships between these 
two properties of the fibres and textile quality have never been determined, oi~~ing to lack of 
suitable instruments for carrying out large scale measuremciits. Several possible optical 
methods of rrieasurilig diameter and variabilities are being tested to see if these properties can 
be obtained without, as a t  present, the need for individual measurelne~its on large numbers of 
fibres. 

4. Jewel Bearings.-To meet the large Service demand for electrical indicating instruments, 
the manufacture of vee bearings of glass 11-as developed locally to replace the sapphire vee bearings 
which are normally used, and which were in such short supply. Tests were carried out on glass 
bearings of both local and overseas manufactare, to determine their relative resistance to damage 
by sudden shocks, in comparison ~zritl~ standard sapphire bearings. \lTlrile all glass bearings 
were found to be less resistant to shock than sappltirz bearings, some modification of process 
was sugg~sted to one of tlie local makers which let1 to an improvement of quality to about the 
level of ~n~ported glass bearings. - A test was made of the suitability of a number of special oils in reducing the damaging 
effects of sudden shock on pivot-bearing combinations. As was anticipated. they were of little 
value for this purpose, altllougil they are of l~ialced value in reducing wear on pivots and bearings 
in a different class of meter. 

A possible yrlethod of measuring the hardness of glass and other brittle materials was 
investigated but was found to give essentially the same information as already available by 
another incthod, developed by the Bureau of Standards. T11is ivork is being completed by a 
few tests on the effect of oils in pivot-bearing combinations under vibration. 

i 
5 .  X-rccy Difraction.-An X-ray diffraction unit for use in a wide range of problems is 

under construction. 
6. Wool Research.-The Physics of Wool and Other Fibres.-One of the most important 

of the Council's activities in the post-mar period ~vill be wool research. I n  anticipation of the 
programme of research ~ ~ ~ h i c l i  will be undertaltcn, the Division has initiated physical 
investi~~tions along several lines where it seemed that inlniediate progress was possible. The 
research undertaken a t  the moment relates mainly to the frictional properties of textile fibres ; 
these properties greatly influence the lmndle and strength of fabrics and. in the particular case 
of mool, are the basic cause of shrinltage artd felting, properties wl~icll may be a serious ' 

disadvantage or may be put to very useful purpose. Already a very interesting field of work 
has opened up, and some of the results published in Nature. This work is being undertaken 
by a group of two research workers who will sllortly be joined by a third, completely dissociated 
from any of the " standards " work of the Division. Plans for extended work in tlless fields 
have been prepared. 

Some of the staff of the Division engaged on standards and general investigations in 
light have also contributed to this work. They have reviewed the usual methods of fibre 
diameter measurenlcnt, and are attempting to devi~e more rapid methods of determining the 
diameter and distribution of diameter of fibres in a mool sample. This is probnblp the most 
fundamental measurement necessary in fleece testing. One simple instrument for helping to 
speed up the nornlal method of malting this measurement has been completed and work on two 

~ entirely different methodr of approach is in progress. 
7. Publications.-l'lie follo~ving papers mere published during the year :- 

Mercer, E. H. (1945).-The frictional properties of wool fibres. Nature 155 : 573. 
Mercer, E. H. (1945).-A device for studying the frictio~ial properties of fibres. 

Aust. J. Sci. 7 : 173-174. 
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XV. AERONAUTICAL INVESTIGATIONS. 
1. General.-As in previous years, many projects directly related to the war were 

~ndcrt~alten on behalf of the Services, while during the year relationsllips IT-ere establislled with 
the British Pacific Fleet with a view to malting availal~lc any facilities rcquired i11 aeronautical 
and other engiilcering matters. Apart from this work, colisiderable assistance was given to 
other outside 1)otlies mclntling a number of industrial organizations. This activity, combined 
with the l)i\-ision's om-n programme of research, Itas fixllv extended the available resources. 

At tlre hegirriling of 1944, developments mlrich had been occurring in secret in England 
for several years, in the field of jet propulsion and irlternal combustio~~ turbines for aircraft, 
were made public. At  the invitation of the British Governnzent, four officers of the Ilivision 
were sent to England to assist in this development and to gain first-hand experience of the new 
means of propulsion. 'I'hese officers spent the whole of the year under review on this work. 

The entry of Japan into the war in December, 1941, made it imperative that all available 
resources for aircraft production should be utilized to the utnlost. The Director-General of 
Aircraft Production, on whom this task devolved, formed an Advisory Comnlittee to assist him, 
and included the  Chief of the 1)ivision in its membership. This Committee, its main purpose 
fulfilled, was disbanded towards tlie end of the year under revie\v. 

OfEcers of the Division have also taken an active part in the work of the Australian 
Council for Aeronautics and its sub-committces, and, by arrangement, this aeronautical body 
publislles much of the research done by the 1)ivision. During the year eight research reports 
were published in this manner. 

2. Aerodynamics Section. -(i) Applied Aerodynamics-9 ft. by 7 ft. Tur;ne!.-(a) During 
the year over 70 per cent. of the running time of the tunnel has been spent on design probleins 
for the Austr;lli~n aircraft industry. 

TVork on a single-seater fighter designed by Commonwealth Aircraft Corporation continued 
on a high priority. Due to non-availa1,ility of the erlgirie around which the aircraft was originally 
designed, tcsts were made on t ~ o  alternative proposals. The first incorporated an exhaust- 
driven turbo supercharger under the fuselage, in a location involving long and rather co~nplicatpd 
ducting to carry the supercharged air to the carburettor. A later proposal was to inntall a liquid- 
coolcd engine instead of the air-cooled engine, and design tests on the under-fuselage radiator 
duct were conunenced and are in progresj. 

Concurrently -n-ith the engine changes, there have been changes in both plan fornl and 
basic aerofoil section of the wing. A comprehensive series of tests was made. including drag 
analysis, mnsim~un lift, pitching moment and wing transition point. Tn addition measurement 
was made of the aerodynamic loads assisting and preventing retraction of the undercarriage 
leg, and of the 1o:~tls 011 the elevator tab to determine the critlcal stressing case. 

As an insurance against the possible non-delivery of Hercules engines for the Beaufighter 
production schedule, the Department of Aircraft Production designed an installation using 
Wrigllt engines. This new tlesign was investigntetl in the tunnel, particular results being that, 
for longitudinal stability reasons, thc retention of dihedral i11 the tailplane was atlvisable, and 
t l ~ a t  an overall redaction in d ~ a g  of 10 per cent. on the Hercules-engined version was achieved. 

In early flight tests of a twin-engined bomber developed by Common~vealth Aircraft 
Corporation, severe buffettins of the tailplane was encountered. Concurrent full-scalc and wind- 
tnnnel tests showed that this could be overcome by using dihedral in the tailplane and so 
lifting it above the wake from the wing root and engine nacelles. 

I (6) In addition sorrle non-aeronautical work has been done in the tunnel. 
To assist a local firm in the design and development of axial flow water pumps, an 

investigation of the clraracteristics of a fanrily of hydrofoils was undertaken. The sections were 
chosen for constructional simplicity and also to give a pressure distribution free from extensive 
peaks, and tlius not liltely to incur difficulties from cavitation. 

I 
In the structural analysis of an elevated water tank of wine-glass design by the Structures 

Section, the question axose as to whet,he~ wind loads would present a critical stressing case, and 
in addition whether the shedding of vortices on the lee side of the tower would excite resonant 
frequencies i11 the supporting column. Wind-tunnel tests gave thc irlagnitude of the former, 
and indicated that as there existed no predorrlinant frequency in the vortex shedding, the 
excitation of resonant frequencies was not like1 y. 

(c) Duct work has retained its position as an ever-present problem to the Section. The 
fundamental problems of duct design are well understood, and in fact two articles published 
some years ago by thc Officer-in-cllargee of the Section now constitute n standard reference on 
the subject. Despite this, there is a steady influx of rectification problems from the commercial 
world. For the past year tlie list included dehydration tunnels. egg incnbntors, paint spray 
booths, tropical humidity cabinets, and a quick freezing tunnel. 



Several rrliscellaneous tests have been made in' the tunnel. These included the 
measurement of the drag of several forms of radar aerial, of bombs and bomb fairings, and of 
jettisonable fuel tanks. Strength tests were made on paper parachutes used for supply dropping, 
and the discllarge-pressure characteristics of several petrol storage tank relief valves determined. 

(ii) Stability.-The close liaison with the Department of Aeronautical Engineering a t  
Sydney University is being continued. The nlajor project, completed during the current year, 
was on aileroli design. An extensive investigation was made on the aileron installation on the 
C.A.C. figllter, and some work was done on the Boomerang ailerons as a preliminary to flight 
tests. At present the nieasnrement of the aerodynamic dxrnping nlon~ent in roll is receiving 
attention, an investigation having been made of the nletllod whereby this derivative is determined 
from an analysis of the decaying 03cillation of a model elastically restrained in roll. 

In the 9 ft. by 7 ft. tunnel in 3Ielbourile, measurements were niade of the contributions 
to rolling and yawing nioments due to sideslip, and to pitching rnowlents in straight flight, of 
the various corvlponevit parts of a typical single-engine fighter aircraft. This was done ~vitli 
improvised additions to the existing three-colnponent balance. For future work, alterations 
to the balance which will allow three forces and three lnornents about three mutually 
perpendicular axes to be nleasured sinlultaneously are contemplated. 

(iii) Fluici Motion.-Research work over the last year has mainly developed around the 
central problem of the effects of turbulence on the size, state, and stability of the boundary layer 
formed on the surface of solid bodies rrloving tllrougll air.. A better understanding of these 
effects is of considerable iniportance, since the air resistance of a streamlined body or wing is 
largely conditioned by the behaviour of its boundary layer. The work has been pursued along 
both theoretical and experimental lines. 

On the theoretical side some knowledge has been gained of the effect of wire screens on 
the turbulence level of wincl-tunnel air streams, and means have been developed for clstii~xnting 
their efficiency in reducing this level to the low value experienced under actual flight conditions. 
As a result of a detailed study of the mathematical methods available for the investigation of 
turbulent flow, a theory of axially symrnetric turbulence has been developed. This theory 
tl-lrotl-s some light 011 the k)ehaviour of turbulence in wind tunnels. 

The stability of the boundary layer has also received attention, and a review of the 
overseas work already done or1 this subject has been prepared. To prevent tlre early onset of 
transition to turbulent flow in the boundary layer with the resultant large increase in dmg, the 
intensity of the disturbances which i t  suffers must be decreased over a certain critical range of 
frequencies. 

Experimentally, efforts have been directed towards the production of turbulent-free air , 

streams and to the development of methods for the measurement of the various characteristics 
of turbulent flow. An open-return low-turbulence wind tunnel lras been designed and built. 
It contains an unusually large contraction nozzle (25 : 1 )  and, to allow further reduction of the 
turbulence. provision has been made in the settling length behind the honeycomb for the 
insertion of a number of f i n e - Y Y ~ S ~  screens. Methods for reducing the noise level in the morlting 

I sectioil to a niininium have also been investigated, since, ~vhen the general turb-ulence level is 
so low that the fluctuations are only 0.03 per cent. in velocity, the contribution to the turblllence 
frorn noise becornes appreciable. Elimination of the tunnel turbulence will permit the study 
of the state and stability of boundary L~gers under controlled conditions. 

Specialized electronic equipment based on the hot wire anemonleter has been built so that 
the properties of turbulent flows may be deterrllilred quantitatively. This equipment will also 

1 be of use in the study of turbulent flow in boundary layers. 
(iv) Gasdy~aarnics.-With increases in the speed of flight, the air may no longer be 

considered a perfect fluid ; in particular its compressibility, previously ignored, is of vital 
importance, and so a reconsideration of the fundamental theory of aclrodynamics has beconie 
necessary. The new subject is known as 'I gnsdynanlics ", and, in order to study the latest 
developments in this compsratively new branch of kno~vledge, the officer-in-charge of the Section . 
has proceeded to America and will spend some montlls a t  the California Institute of Technology. 

To perrnit of satisfactory experimental investigations in ga,sdynaniics, a specialized wind 
tunnel is necessary. I n  this tunnel not only must high speeds be possible but provision must 
be made for varying the operating pressure over the range from one-tenth of an atrrlosphere 
to six atnlospl.leres and for controlling its humidity. Col~struction of a variable-pressure wind 
tunnel of this type is well advanced. After the shell had been transported to the site a,t 
Fishermen's Bend and assembled, it was given a pressure test of 160 lb. per square inch and the 
exposed exterior surfaces, which are cooled by water sprays, mere given special anti-corrosion 
protective treatment. Inside the tunnel tlie moulded plywood corner vancs and woodpa fairing 
blocks have been fitted, and assenrbly of the moulded plywood contraction nozzle is well 



advanced. The contra-rotating gea&ox is installed in the tunnel and the fan drive shaft lined 
up. \Tiring of tllc  noto or giwi.rator set, of tlle main tunnel motor. and of the control gear is 
altiiost conlplc>te. Construction of the balance and fans has proceeded concurrently in the 
T)ivision's wol.li~hops. 

3. Strt~ctures and A?cctericels Section.-During the year the Section has continued its 
theoretical and experime~ital ~ ~ o r l i  on long-range problems and has also given coilsiderable 
assistance to the Services, aircraft ~nanufacturers, and other organizations, on a number of 
nintters tlescribed ht.10~~. 

(i) Wood I~zvestigcctions.-The programme of work embarked on some years ago to ilnprove 
the efficiency of i~~ooden aircraft stu~lctilrcs and to obtain desigri data on local timbers which 
could be used i11 the event of a failure of overseas supplies of spruce or of light alloys, was 
conliuued as far as the rnore ~~ressing demands in other directions ~\rould pennit. 

(a )  woo tier^ Ilon: Spars.-This worli, largely of an experjmcntal nature, ainled a t  improving 
the design methods for, and general efficiency of, ~vooden box spars which are essential 
coiilponents of any woodm aircraft structure. The experimental work has been conlpleted, 
a i d  a report covering the work or1 lloop pine test specimens has been issued. The report draws 
attr.11t-ior1 to the rlecessity for taking into account the relatiomhip between tile areas of 
co:npression and tension flanges in dctc.mining the strength of spars. 

(6) Plyl.c:ood Panels.-'l'he experimental programme on compression of flat and curved 
plywood panels has been carried a considerable dislancr, and for the time being it is not intended 
to do any Inore morlc in this field: The results for the fiat panels co~~forlrleti remarliably well 
with the tllcoretical rcsults mt3ntioned l~elow. The agreemelit in tlie case of the cur\~eci panels, 
however, was not so encouraging, although the discrepancies noted were only of tlle sanie order 
as those found with metal panels. Empirical relationships which fit the experinlental data 
for the curved plywood panels very well have been evolved ; they should be suitable for design 
purposes. 

(c) Grid Sandzcich Pnlze1s.-A type of construction has been evolved in the Section 
embodying two thin plywood sheets separated by a core consisting of thin strips of solid timber 
half-lapped together to forrn a grid. This was evolved in thc first instance as an alternative to 
tlre balsa wood sand\vich panel as used on the Mosquito fuselage, but on investigation it was 
fountl to have a n u ~ n b c ~  of advantages iiot possessed by tllc Ir~alsa sand~vich. l ' l ~ c  cliief of these 
is that the weight and disposition of the core material incorporated can be controlled very closely 
to suit tlie type of loading to wliich the panel as a whole is subjected and can be varied w i t h o e  
changing the overall thickness of the sandwich to suit the local loads. It is thus possible to 
obtain optimum structural eflicii.ncy a t  all points of the strt~ct~~l*cl simply by varyii~l?; tlie arnomlt 
of grid z~lnterial prcscnt. T1:is type of constraction llas been applied very satisfactori1~- to 
aircraft flooring, which has been incorporated in a number of transport aircraft with a 
considerable saving in weight. 

(ri) ivoodeu Airscrezos.-As a contribution to the solution of the problem of attaching 
wood blades to the metal hub sockets of tri~ri~11)le-pitch airsc.r.esvs, some work was under.talien 
on the design of the screw thread connexioii between the " improved " wood blade and the 
steel hub ferrule. A series of tests has been made on samples of " improved " wood having a 
single notch of tlie same form as the thread used in airscrews, the load being applied to the 
notch Ily rneans of a metal tooth correspoiltling to the steel hub. Notable differences in the 
strengtll and stiffness of the joints were fourrd !~ct,ween notcllcs parallel to the Iarninations and 
those at  right angles to the laminations. It is hoped by the analysis of these results that some 
light will be thrown on the rather low values obtained in " pull-out " tests of complete blade 
roots. 

(ii) Theory.-The theoretical programme on the strength and stability of plywood 
constn~ction has bcen continncd vigorously, and all the basic equations and special theorv 
e\~olred in the Section have been collected into a monograph on the subject which will be issued 
sllort,ly. This theory has been applied with success to the analvsis of flat plywood panels in 
co:npression as mentioned above and also to tlrc design and analysis of the grid panels. 

'I'he stability tlrcoy has been esterlded to include the large deflections of isotropic panels, 
and a gt>neral study of this sul~ject is now being made. The importance of this work lies in tlre 
fact that the actual failure of the stiffened skin construction used in aircraft always occurs by 
large deflection. 

A general study is being made of the design and analysis of stiffened shell structures of 
the type used in ailcraft, wit11 a vic~v to comparing the existing nietliods and esarl~iuing their 
limitations and deficaiencies. The work so far has included the examination of the literature 
on flat and curved stiffened metal panels as a preliminary to a consideration of complete 
structures such as wings and fuselages. A number of stiffened panels representative of tlze 
cors:r,~ction used in a fighter aircraft were tested, and an investigation of the coluinii strength 
of the stiffeners used on tlre panels was put in hand. This work is now almost coniplete. 



The application of relaxation methods of stress analysis has been extended to include the 
stability of isotropic plates under various types of edge loading, the torsion of conlplex cross 
sectiorls such as splined shafts in the plastic region, and the torsion and flexure of structural 
shapes such as I-beams. In the torsion and flexure problems, the relaxation solution gives the 
complete stress contours over tlle whole of the cross section and has indicated stress variations 
and the presence of stress concentrations not revealed by other methods. 

(iii) Other Prob1enzs.-A iiun~ber of other probleins of a theoretical nature which were 
not actually a part of the general programme, but which were submitted by outside organizations, 
were investigated. These iiicludcd a stress analysis of a hemispherical elevated water tank 
supported on a single central tube. In addition to the analysis of the static stresses in the tank, 
an analysis which involved a considerable arnount of complex mathematics, a theoretical 
estimate of the vibration characteristics of tlle structure, was also made. This was done on 
account of the possibilities of dangerous vibration being set up either by steady winds or by 
gusty conditions. 

The plastic deformation of circular rings when compressed by dianletrically opposed 
loads was examined theoretically and experimentally, the main purpose of this work being to  
assess the significa~ice of the " flattening-test " as a factor in the control of the quality of 
seamless aircraft tubes. 

A theoretical analysis was made of a rigid jointed space frame in the form of an engine 
mounting for the Beaufighter aircraft. This type of construction is very common in aircraft 
engine mountings and the ailalysis revealed that stresses existed at  the joints whose magnitudes 
were much higlrer than, in some cases may times those ordinarily assumed from a standard 
engineering analysis. The presence of these high stresses was also confirmed by test. 

(iv) Dynamics.--The vibration characteristics of an engine-propeller-cooling fan 
combination was studied mathematically. The question was first raised by the Royal Australian 
Air Force in conriexion with a local eijgine developrncnt but has since beell expanded to a general 
investigation of the rnetliods of dealing with such problems. The mathematical difficulties are 
considerable, but i11 spite of this, methods have been found of reducing the arnount of numerical , 

~vorli usually required by one-half, without any appreciable loss of accuracy. Certain aspects 
of the theoretical predictions vrill be tested experimentally. 

A general study of vibrations, particularly in relation to aircraft, was commenced, and 
certain equipment for resonance testing of aircraft structnres has been acquired. 

(v) Electric Strain Gauges.-The development of equipment and technique for electric 
resistance strain gauges has been continued and brought to a stage where the instrument is now 
a thoroughly reliable and extremely useful research tool. Electric resistance strain gauges have 
been used "in a great number of applications including the measurement of the strain 
distribution in a series of stiffe~led metal panels, the measurement of the stresses in the wing 
spars of a new dcsign of fighter aircraft, the measureinent of control forces in an aircraft in flight, 
and the determination of the load distribution in a suspellsion bridge consisting of a wire grid 
of the form commonly used for reinforcement in concrete construction. 

1 (vi) Other Work.-Full-scale strength and stiffness tests have been conducted on a 
Mosquito wine; manufactured in Australia and drawl1 from an early series in ~vllich there was 
some doubt as to strength. The stiffness was found to be of the same order as that obtained 
on wings made in England. The strength test revealed certain deficiencies in the glued joints 
in various portions of the wing. 

As a result of a fatal accident involving the crash of a civil aircraft, and in anticipation 
of a subsequent public inquiry, a general investigation of the stressing of the aircraft was 
undertaken. This accident drew attention to a problem which has been exercising the minds 
of ncronautical engineers for a considc~rable time, namely, the safe life of an aircraft structure. 
At present i t  is not possible to estimate this with any certainty. The maill factors ii~volved are 
the magnitude and frequency of the fluctuating loads occurring in flight and the resistance of the 
structure to these fluctuating loads. There is extremely little rellable information available 
a t  present on either of these aspects of this important problem, and an endeavour is now being 
made to review the wllole position and to formulate a plan of investigation. 

With the object of determining the consistency of the results obtained on certain spot- 
melding equipment available in Australia and also with the view to obtaining data for design 
purposes, a very extensive series of tests of spot welds in a number of materials was put in hand 
a t  the request of the Department of Aircraft Production, Beaufort Division. This has involved 
the testing and examination of thousands of specimens of spot-welded light alloy and steel sheet 
and as a result of this work a considerable improvement in the strength and consistency of spot 
welds has been achieved. 
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(vii) Equipment.-The large testing machine of 600,000 lb. capacity, designed by the 
Division, which has been under corlstruetion for nearly two years is now nearing completion 
and is being erected a t  the makers for the acceptance tests. This machine has been e~pecially 
designed for aircraft work and is capable of applying several component loads to tlie specimens 
in different directions simultaneously. 

A tyre and undercarriage tester capable of dealing with wheel loads of up to 60,000 Ib. 
was designed by the Section and is now under construction a t  Newcastle. The niachine is 
intended to siinulate tlle conditions to which tyres and undercarriages are subjected when an 
aircraft is aligl~ting a t  speeds up to 140 miles per hour. It consists essentially of a large flywlleel 
the peripheral speed and mass of which can be adjusted to suit tlle landing speed and weight 
of the aircraft, on to which is dropped the landing gear of the aircraft suita1,ly loaded. When 
the tyre makes contact with the flywlieel the wheel brakesere applied, and the kinetic energy 
of tlle systern is absorbed by the brali-es. 

Several new types of fatigue testing machines have been installed in teniporary locations 
and others have been designed and are in the process of manufacture. 

4. Pl~ysical Metallnrgy Sub-Sectio~a.-A major activity of the Sub-Section during the past 
year has been the investigation of production and operating problems submitted by the Royal 
Australian Air Porce, Uepartment of Aircraft Production, Department of Civil Aviation, and 
various aircraft manufacturers. \Vli'hile none of this worlr in itself requires special mention, in 
certain cases it has led to further investigations which are listed among the items of long-term 
work outlined belo~v. 

(i) Australian Aircruft Stec1s.-In continuation of the general programme 011 Australian 
aircraft steeIs, cornpreheilsive testing has been conducted on SAE.2330 (nickel-bearing), 
SAE .4140 (chromium-molybdenum), BS.81 (general purpose low-carbon), and BS.Sl1 (nickel- 
chronlimil). The programme has been completed for the first tv-o and is still in progress for the 
others. Particular atterltion has been given in conjunction with the steel n~anufacturers to the 
cl~aracteristics of 81, including the strain ageing effects after cold drawing. This pllenomenon 
affects the Izod value without causing significant change in other mechanical properties. As a 
general check on Izod testing the investigation has been extended to cover the effects of 
temp2rature of testing, method of preparation of test pieces, and tlle elapsed time between 
preparation of test piece and testing. 

(ii) Powder J1etallur:gy.-A major research and development project in this field has been 
initiated by a study of the structures and properties of tungsten-chromium alloys which arc 
expected to have some particularl;; uasful properties for high t~~ ipe r a tu r e  s~rvicz. The ~vorli 
to date has involved the preparatioil of sintered compacts of a prelinlinary group of alloys using 
as raw materials minus 100 mesh (150 niicron) electrolvtic cllromium and minus 10 micron 
tungaten powder derived from the chemical reduction of scheelite concmtrates. The method 
of sintering employed was resistance heating, using a technique currently employed as the first 
step in tlie production of ductile tungsten. Tlle work carried out has indicated the gerlcrnl 
nature of the probleln involved and has shown more particularly tlie need for closely controlled 
high temperature sintering. 

AP a fundamental contribution in another field. a project is being undertaken to determine 
the niechanism of sintering in pon-dered metals, and the effect of such factors as particle size 
and sliapc and compacting pressure. In the first instiznce the ~ i~o rk  is being done on pure copper, 
but the experimental apparatus is being designed with a view to general use. It is proposed to 
use electrical resistivity as a 1~1iijor means of following the progress of sintering, and attention 
is being given to the design of apparatus for simultaneous measurement of resistivity and 
certain other properties. 

(iii) Fzwtzrcce Brcxzing.-A strxdy of copper-brazed joints was undertaken in order to obtain 
information on the mecl~anism of alloying, the micro-structures developed, and the properties 
from the design point of view. Mild steel and lrlediilrn carbon steel were used as the components, 
separately and together, and pure copper was used as the brazing medium. Checls: tests mere 
made without copper, and in both cases it was found that ~vllen clearances between the 
component parts were small, conlplete union was obtained by what is in effect autogenous 
welding a t  temperatures far below the fusion point. With clearances greater than a press fit 
the prrscnce of copper mas found to be essmtial for complete joining. In the continuation of 
the ~vork attention will be paid to some remarkable alloy structures which have been observed 
in the presence of copper as a brazing medium. 

(iv) Ethylene Glzjcob Corrosion.-The corrosion of aluminium and steel carnponents in 
liquid-cooled aircraft engines using glycol and glycol-water mixtures has been made the study 
of both fundamental research and practical investigation aimed a t  prevention of the corrosive 
attack whicll has seriously limitcd t l ~ e  serricc life of aircraft in Australia and the islands. The 
fundamental work has confirmed tLat dissolves oxygen is the root cause of attack, and that the 



presence of copper con~ponents in the same circulating system as aluminium and steel parts has 
contributed by dissoiutiorl of the copper and consequent anodic attack, particularly on the 
aluminium parts. Tile use of trietlianola~uine phosphate as an alleged inhibitor of corrosion 
has been found actually to accelerate greatly the rate of attack on alunliiliuln parts through the 
formation of copper coniplcxcs formed in the first instance owing to the presence of dissolved 
olygen. A11 alternative all9ged inliibitor, sodiuiri inrrcapto-benco-thiazole, lias also been 
d~scontinued on the badis of tile experimental worl;, as i t  serves raerely to precipitate dissolved 
copper compounds which, as stated above, result in the first instt~nce from the presence of 
dissoived oxygen and are f o n ~ e d  a t  an increased rate in the prese:lce of trietbanolarriille 
pFiosphate. More promising results have been obtained in the recent experilrlental work by 
means of a11 instrument oil containii:g surface-active conlpounds. The tests are being continued 
on tllc la1,oratorjr scale, and also in nlock-up units, designed to include all metals and alloys 
prescnt in the actual circulating system, and to inclrde also tllose " geographical " features 
which rnay co~tribute to the nature and extent of corrosive attack. 

(v) Fatigue Failures. -Further cases of fatigue failures in aircraft structures and 
componrnts have been examined. Instances of hilure in light alloy airscrew blades were found 
to be due to faulty heat treatnlent 1, hiclr inducctl susceptibility to ivitcrcrystallirie corrosion. 

A fatigue failure of particular significance from t h  structural aspect was encountered in 
the crash of a civil aircraft of vrclded, tu1,ular. chronie-rnolybde~~um steel construction, in which 
a wing spar failed by fa t j~ue  in mid air after 13,OCO hours service. This failnre was traced to a 
welding defect in the original fak~rication of the member. ?'he occurrence l~a s  focused attention 
on the problem of establishi~g some sound basis for limiting the operating life of aircraft, and on 
the need for adequate inspection by hot11 magnetic and radiographic methods of all aircraft 
structures a t  suitable intervals during ti] eir service life. 

(vi) Piston Ri~~gs.-At the instigation of the Royal Australian Air Force, Directorate of 
Techiiical Services, a st-rtdy has been made of a selected range of British, American and 
Australian piston rings for aircraft engines operating in Australia and the islands. An attempt 
was made to establish a relationsl~ip between composition and micro-structure on the one hand 
and mechanical properties including wear on the other haud. The coliclusions can be no more 
than tentative on the evidence available, which has been limited by considerations of sanlpling 
and by inadequate service records, but i t  has been shown that the British and Australian 
rey-iion ring; examined do not conform to the type of micro-structure mllicls Arnedcan 

manufacturers apparently arc agreed in regarding as tbc  opiiruum, namely, fine f l ak  graphite 
and a dispersed pllosphide cutectic throughout a pcnrlite matrix. The British and Australian 
samples v~ere characterized in general by a dcndritic structure containing some free ferrite, anti by 
a cellular disposition of the phosphide eiltectic. The high-duty British rings manufactured to 
DTD 485 were notewort1,y because of their high mechanical properties and the presence of free 
carbides in the micro-structure. 

(vii) Welding of Steel Tubitzg.--A comprehensive review of the weldability of steel tubing 
used in aircraft has been made. This review indicated that the susceptibility of the steel to 
cracliing during welding increases with the hardenability, although other variables SIIC~L as the 
phosphorus and sulphur contents are a190 important. A revim of I\-eldability tests has been 
initiated and will he fol1o:ved by experi~~~eiital investigation of those tests which are indicated 
as showiilg most promise. 

(viii) Neat Treclt~jzent of Alumitziun~ Alloys.-An investigation into the overheating during 
heat treatment of a series of aluminium alloy aircraft forgings indicated a lack of information 
regarding the effects of small amounts of overheating on the lnechanical properties and 
serviceability of these alloys. Xn vicsv of this fact, and also because many aluminium alloy 
couiponents in service may be in a slightly overheated co~~dition, it x7as decided to check the 
rnecllanical properties of aluminiuni alloys of the B.S. L40 tvpe after purposely overheating 
by varying amounts. The results to date have shov-n that sfigilt overheating does not affect 
the tensile properties adversely but that there is a small lo~vering of the fatigue limit. 

5. Engines and PueZs Section,.-(i) General.-As in previous years, a great deal of the work 
of the Section has been devoted to problems of the Royal dl~straliarl Air Force and the aircraft 
industry. Contact with the prol)lenls encountered by the Royal Australian Air Force in engine 
operation and maintenance under active service conditions has been f:teiljtated by the visit of 
an officer to operational areas in Northern Austcalia. As a direct result of his visit, alteratiolis 
in engine operating technique hare l~cen intxoduced which have resulted in a considerable 
increase in the range of certain bojnlner aircraft. 

It is now apparent that the turbine engine, especially in its application to jet propulsion, 
will play an important part in aircraft propulsion in t!~e future. In order to become familiar 
with the very rapid development which has taken place in engines of tbis kind during the last 



few years, the Officer-in-charge of the Section visited Britain and America during the year. 
Plans are being made for carrying out investigational work in tlle field of turbine engines in this 
laboratory. 

Sound-absorbing splittcrs have bcen fitted to the outlet duct of the 2,000 horse-power 
dynamonlcter plant. This installation has greatly reduced the noise level outside and has 
added nlaterially to the con~fort and efficiency of workers on the site. 

(ii) Ad Hoc I170rk.-The It2000 Twin Wasp engine is being made in Australia by 
Comn~onwealth Aircraft Corporation, and the Division has assisted this development in two 
ways-by submitting the engine to type tests and by carrying out cooling calibrations. 
A prototype engine was type-tested in accordance with a test schedule laid down by the 
Departmei~t of Air, and thc results iildicated that certain modifications were necessary. The 
engine is being ssltbrxlitted for a further type test. Comprehensive cooling calibrations have been 
carried out both with and without the geared cooling fan ~vliich it is proposed to fit to the engine, 
and the test bed work on the fan has been correlated with flight test results of a similar fan 
installation in a Boomerang aircraft. 

The investig;~tion of chronie plating of aircraft engine cylinder barrels has been carried 
a stage further. This process is intel~detl primarily for the reclamation of worn cylinders. 
There are two distinct types of surface which nlay be used, " porous " and " dense " ; the porous 
surface is favoured in America and the dense in England. Accelerated tests on the bench have 
been carried out to determine the rclative wear characteristics of the two types and of plain 
steel barrels in an 121830 Twin Urasp engine. Little difference bet~veen the two types of plating 
Yvas found, but both wore very much less than the original steel barrels. It is being 
recornmended to the Air Force that dense plating be adopted, since the result is apparently as 
good as that obtaincd wit11 the relatively complex porous plating process. 

Another project of growing importance is the testing and derelopmevt of small stationary 
engines. At tlie present time large nu~lll~ers of these engines are being produced in Aubtralia 
and ~naiiufact~urers are encountering a variety of problems. In nlany instances it has been 
possible to suggest alterations which have very considerably in~proved the performance of the 
engincs. Seven small engines were investigated during the current year, while, in a different 
category, a 200 horse-power marine diesel engiiie has been tp,sted for the Navy. It is expected 
that this work on interrial combustion engines other than aircraft engines will increase in the 
future. 

Amongst the work carried out for the Royal Australian Air Force was an investigation - 
of the range of liberator aircraft. The flying of this aircraft from the Darwin area has been 
facilitated by the for~nulation of specific engine opcr,~tional instruetioils for pilots. For 
-maximum range it is necessary to select the optirnlim combination of air speed, engine speed, 
and 1)oost for tlle prevailing conditions of aircraft weight, altitude, wind speed and direction. 
In tlrcl pnst the data supplied have been insuffici~nt to enable pilots to make the best selection. 
Now. I,ased on approximate test figures obtained in this area, operating instructions which will 
s2rve for inlmediate use have been prepared. The general problem of flying for extrc~ne range 
occurs for practically every type of operational aircr~ft  and has, therefore, been given high 
priority by tlle Royal Australian Air Force ; it will also have application to civil aircraft. 

Other ad hoe work Iias included the calibratioii of a torque nose for measuring engine 
power in fligl~t for the Royal Aui;tralian Air Force, the type test of a11 Australian-built aircraft 
engine magneto, tests of a universal joint thrust bearing for the Army, and tests of sparking 
plugs and fuels. 

(iii) Xesmrch and Developmental Tnuestigcxtions.-(a) Air Filter Investigations.-The life of 
engines is largely govern( t i  hv the qualitity of dust introduced with the charge air. Air filters 
are therefore used, and in the aircraft engine application their design involves a compron~ise 
between efficicilcy and size. In order to provide data for this design and to test existing filters, 
;z pl;lnt lias been set up and a " standard " dust prepared. The plant has been calibrated and 
~vork is now beginning on the collection of design data. This problem may become very acute 
with the advent of turbine engines whicll use about five tin~es the quantity of air used by a 
conlparable reciprocating engine. 

(b) Rotary Valve Engine.--JTTorli on the McLare11 rotary valve engine has been proceeding 
in the Section for some time. Arising out of these investigations a small air-cooled single-cylinder 
rotary valve engine has been built to investigate the possibilit~r of using a floating junk head 
instcnd of the floating crlinder which is an essential but coi~lplicatin~ feature of the McLaren 
design. A new type of rotary valve was ernployed and tlie results so far have been very 
encouraging.  he power per unit displacement of the engine is about 30 per cent. higher tlllzn 
that of a normal poppet valve engine of comparable size and the fuel economy is 25 per cent. 
better. Development of the valve lubrication system is proceeding, together with modification 
of the valve to make i t  suital,lc for operation in multi-cylinder in-line engines. The present 
engine with a compression ratio of 8 : 1 operates without detonation on 70 octane fuel. 



(c) Piston Ring Lubrication Investigations.-Following the development of a techniqug 
by the L~~bricants and Bearings Section for determining the thickness of lubricating oil films 
between piston ring and cylinder wall of an engine by means of electrical conductivity 
measurement, i t  was arranged that the work sllould be extended in this Division to the practical 
operating colditions of power, speed, and temperature prevailing in a11 actual engine. The 
problem involved in taking out electrical leads from the piston rings in an engine operating a t  
high piston speed is a matter of no little difficulty, and an experimental set-up for this purpose 
has been devised. It is expected that data will be available at  speeds up to a t  least 2,000 
revolutions per minute on full-scale aircraft engine cylinders. It is intended to study the 
lubrication between the ring and cylinder and to observe its effect on wear, oil consu~~iption and 
piston cooling. 

6. Instruntents Section.-Though most of the work of the Instruments Section has been 
devoted to the problems submitted by the Services and other outside bodies, considerable 
assistance has also becn given to other sections of the Division of Aeronautics. The problems 
subn~itted by outside organizations have been of great variety, and some of the more interesting 
are now mentioned. 

The flight level indicator, a local invention submitted by the Department of Civil 
Aviation, was developed and tested. It combines the readings of a sensitive altimeter and a 
remote-indication conipass so as to denote the prescribed height of flight for any particular 
course. 

At the request of the Arrny a package release unit for scattering leaflets from tied bundles 
in aeroplanes was developed. It is operated by atn~ospheric pressure and can readily be set 
to operate a t  any predetermined height in the range 0-6,000 feet. Also for the Army, an 
omni-directional hot-wire arlemonietcr was developed for experimental work. 

The premature operation of crash-actuated inertia s~~i tches  was investigated for the 
Royal Australian Air Force. Flight and laboratory tests revealed that the cause was resonant 
vibration of the mounting bracbets. The bracltets were modified so that no resonance occurred 
within the operating spccds of the engine. 

A magnetic comparator was developed for the Department of Aircraft Production. which 
rapidly and non-destructively sorted alloy steel bars by coniparative measurements of one 
physical quantity, in this case permeability. It was also effective as a crack detector and in 
detection of carbon segregation in turnbuckles. 

An intervalometer test set was developed for the Royal Australian Air Force. The 
instrument is used for testing aircraft intervalometers used in aircraft for spacing bomb drops. 

The work for other Sections of the Division consisted largely of the development of 
research instruments for special purposes. The more important were- 

(i) A surface finish meter for optically measuring the surface smoothness of aeroplanes 
was produced. This measures the ratio of the sptlcularly reflected to the diffixsely reflected light 
from the surface, this ratio being an index of the surface finish. 

(ii) Self-balancing magi~etic force units were designed and built for the measurement of 
model forces in the variable-pressure tnnnel. This being a closed pressure vessel, a remotely 
indicating self-balancing type of force recorder is needed. 

(iii) A spot gluer using dielectric heating for tacking veneer sheets to the mould before 
curing was developed for the moulded woodwork in the Structures Srction. 

(iv) A supersonic sound source and a time ratiomrter for returning a fixed fraction of 
condensed liquid were constructed for the Division of Industrial Cllemistry. 

In addition a host of ~ninor projects were undertalten for both the Division itself and for 
outside bodies. These were of wide variety and i~lcludcd calibrations, elucidation of operational 
troubles, construction of electronic equip~nent and development of special instruments and 
apparatus. 

7, Pz~b1ications.-The following papers were published during the year :- 
(i) Division of Aeronautics- 

Batchelor, G. M. (1944).-Transition to turbulence within the boundary layer, 
A&. J .  Sci. 6 : 108-112. 

Batchelor, G. K. (1945).-Power series expansions of the velocity potential in 
co~npressible flow. Quart. Appl.  Maths. 2 : 318-328. 

Batchelor, G. K., and Townsend, A. A. (1945).-" Singing " corner vanes. 
Nature 155 : 236. 

Green, J. R., and Southtrell, R. V. (1gi4-4).-Relaxation methods applied to  
engineering problems- 
VIIIA. Prok~lems relating to large transverse displacements of thin elastic 

plates. Phil. Trans. Roy. Soc. Lond. Series C, Math. Phys. Sci, 
1 : 137-176. 



I IX. High-speed flow of compressible flnid through a two-dimensional 
I nozzle. I .  Series A, Jlatli. Pl~ps.  Sci. 23'3 : 367-386. 
I Osborn, C. J. (1944).--Tralisformations in ferrous alloys. A'aaiata Eng. 44 : 

26-29 (Dee.). 
Rowe, P. I). (1945).-The spot-welding of light alloys. Ibid. 44 : Sci. Sheet 8- 

16 (June). 
Townsend, A. A. (1945).-A magnetic comparator for sorting of ferrous alloys. 

Ibid. 44 : 42-3 (March). 
(ii) Australinn Cozrncil for Aeronazltics--- 

Ratclielor, ($. K. (1945): -On the concept and properties of the idealized hydro- 
dynamic resistaucc. Report ACA-13. 

Patterson, G. N. (1944).-1)ucted fans : Design for high efficiency. Report 
ACA-7. 

Patterson, G. N. (1944).-Ducted fans : Approximate method of design for small 
slipstream rotation. Report ACA-8. 

Patterson, G. N. (1!)44).--Uucted fans : Effect of the straightener on overall 
efficiency. Report ACA-9. 

Patterson, G. N. (1944).---IPucted fans : High efficiency with contra-rotation. 
Report ACA-lo. 

Scholes, J. F. 11.. and T'atterson, Q. N. (1945).-Wind tunnel tests on ducted 
contra-rotating fans. Report ACA-14. 

Shaw, F. S. (1944).---The torsion of solict and hollow prisms in the elastic and 
plastic range by relaxation methods. Report ACA-11. 

Smith, R .  C. T. (1044).--The huckliug of flat ply\~ood plates in compression. 
Report ACA-12. 

XVI. INDUSTltl AL CHEAIISTRY. 
1. General.-During the year under review the Executive Committee and the Council 

have given furtller consideration to  the proposals of the Division's ofiiccrs with respect to  its 
post-war work and development. It has been decided that, while the head-quarters of the 
Division will remain in Nelbourne, much of its work I\-ill i l l t i~~~a te ly  be carried out in other States. 
It is intended that the Melbourne laboratory will be equippcd with sections in most of the main , 
branches of chemistry-as enumerated below-and that oflicers stationed in other States should 
from time t o  time spend short periods a t  this central laboratory. In this way i t  is hoped to 
combine the benefits of decentralization ~v i th  the advantages of a research laboratory with 
very wide interests. Decentralization is particularly desirable where the industries to  be 
served or the latent resources to be developed are centred in another State. 

There has now been established in b~el1,ourile a Section of Chenlical Pllysics. This 
Section will have two main functions, the first being to apply modern physical methods in the 
solution of chemical problems ariqing in other Sections of the Division's activities, the second 
being to  conduct independent research. It is intended that  extra-mural work d l  also be 
undertaken hy the service side of the Section. Tecliniqucs ~x:llich will he established in the 
near future are electron microscopy and diffraction, X-ray diffraction and spectroscopy- 
including mass spectroscopy and infra-red spectroscopy. The iritroduction of some of these 
techniques for the first time in Australia should be of service to both primary and secondary 
industry. 

Advisory work has been continued for other Governmelit Departments, and closer 
relationships are being established with industry. An example of the latter is that the Wool 
Scourers. Carbonizers and Fellmongers' Federation of Australia lias recently made a sultstantial 
donation to  assist the ~17ork designed to help the frllln~ongering industry. 

The pressure of 11-ork f& the Sen-ices and the ~:lnnitions industry is diminishing, but 
much of the investigatiolial work of tile Division is still of direct application to the war effort. 
Contributions are also made in other ways ; thus the Rubber Industry Technical Committee, 
of which the Chief of the Divis:on is Chairman, is passing through the most difficult period of 
its existence as  Australia turns fronl natural to  syrjthetic ruhber. 

At the instigation of the Ilivision a Cornmittce has bee11 set up by the Council to advise 
i t  on the position in Australia of research on the production, preparation and utilization of coal. 

The Division has also arranged for shipment of certa:n Australian hnrcl~voods t o  the 
United States of Anlerica so that their suitability for alcohol product'on may be assessed in a 
pilot plant operated by the Forest Products Laboratory a t  JIadison. The species of hardwoods 
to  be tested were sel&ted by the Council's 9ivision of Forc st Products, and the project as a 
whole is being co-ordinated ki th  the work of the Chemistry Department of the University of 
Tasmania. 



During the year a course of lectures on Chemical ~hermo-dynamics was de1;vered to 
scientific officers of the Division by Cr. E. J. Heymann of tlie University of AIelkourne ; some 
members of other Divisions of the Council and of the Munition Supply Laboratories also attendcd, 

The description of the activities of tire various sectioris t ~ l ~ i c h  follons fccuses attcntion 
on the work of the scientific and technical cfficers. The esseirtial part playcd hy tLe clerical 
and storcs staffs and by the tradesmen and labourers is recordcd mitlr appreciation t y  these 
officers. 

2. Dairy Products Section.-The Division's officers have worked as a joint team with the 
Council's Section of Uairy Research. Their nork is descrihd in the report of that Section. 

3. Minerals Utilization Section.-?lie completion or extension of esistirg projects rather 
than the initiation of much new 1%-ork has cllaracterized the year's prugramrne. This work 
has been dLrected chiefly to the development of improved metlicds for ottaining industrially 
important products from, and finding new uses for, a number of minerals of Australian origin. 
In addition to these investigatioiis, the Section has dealt with a considerable number of 
inquirks from persons and firms interested in tlle cherr~ical ~;rocessing of minerals and in this 
and other mays has maintained and extrnded its industrial contacts. 

(i) Chronzite.-Chemical work on this minrral 11~as begun originally with the object of 
devising a new method for the processing of chrome orc w1Uch would, if possible, avoid some 
of the difficulties inherent in the treatment by the conven~ional. alkaliile nlctllod of the lower 
grade Australian clirorne ores for tlie preparation of sodium diehrornate and related chemicals. 
As mentioned in earlier reports some success has attended the development of an original process 
bascd on the catalytic solution of the chrorne ore in sulphuric acid followed by electrolytic 
oxidation of the dissolved chromium to chromic acid and its isolation as such. Attention llas 
been devoted to certain phases of the work ~ ~ h i c l i  repired reconsideration as a result of pilot 
plant tests of the process condnctetl by tlie Chemical fingincering Section. Chromic anhydride 
is a versatile intermediate, and the optimum conditions for its transformation into a number 
of useful indnst~ial derivatives have also been studied. Thcse substances include green chromic 
oxide pigment, sodiun~ dichromate, sodium chromate, " viridian " pigment, cllromic ammonium 
alum, and chrome tanniiig salts of varying basicity. 

(ii) iT10lzazite.-This mineral is the chief industrial source of cerium and thorium, the 
conlpounds of which have a variety of important uses. It also contains several other rare metals 
of potential or actual industrial value. A limited tonnage of monazite is produced in ilustralia - 8s a by-product in the separation of zircon and rutile from beach sands anti also from alluvial 
tin-mining operations. Originally, investigations on this mineral were undertaken in connexion 
with the production of pyrophoric cerium alloys and cerium fluoride required as an ingredient 
of searchlight carbons. This work has been completed. 

A method has been perfected for the production of the special grade of rare earth oxides 
required for polishing optical lenses and prisms. Improvements have been devised leading to a 
reduction in cost of this important product compared lTith the imported material. A sn1)stantial 
quantity of the polislling powder has been supplied to the Scientific Instrurnents and Optical 
Panel of the Ministry of Nunitions for distribution to optical establisl~ments tlirou~hout the 
Comrnonwealth. This material, which filled an urgent need, was produced in a p~lot  plant 

/L constructed by the Chemical Engineering Section for the purpose of testing an improved process 

I for the manufacture of rare earth hydroxides. Tliis work is being. continued, since these 
hydroxides for~n a conrcnient irltermcdiate for the preparation of a wide variety of important 
rare earth derivatiGes. 

(iii) Ruti1e.-Rutile consists essentially of titanium oxide, and the New South Wales 
and Queensland beach sand deposits of this mineral are among the most extensive known. 
Apart from t,he local production of welding rod flux, for wliich the separated mineral is specially 
adapted, extensive csport of the unprocessed material has chiefly cl~aracterized the Australian 
production. This work was originally undertaken in corlnesion with the local manufacture 
of titanium tetrachloride for use as a smoke screen. The titanium tetrachloride was prepared 
on a pilot plant scale, and the data so obtained provided thc basis for its production by an 
industrial firm. Coincident with the lessening requirements for this substance, attempts have 
beell made to devise llem industrial uses for chemical derivatives bascd on titanium tetrachloride. 
As a result, heat-resistant inorganic paint films of promising characteristics have been developed. 
The possibilities are considerable and this aspect of the work is being further investigated. 

(iv) Fluorite.-This mineral is the chief source of fluorine compounds, .a wide variety 
of which are finding increased industrial uses. There is considerable scope for research into 
metllods of obtaining useful derivatives from fluorite by methods other than those involving 
the intermediate production of hydrofluoric acid. For chemical purposes contamination with 
silica and other impurities usually necessitates rejection of much fluorite, as mined, because 
no selective flotation is employed by the Australian producers. The purpose of this work is to 



develop methods of converting the mineral into useful intermediates without necessarily 
requiring the highest grade ore. Synthetic cryolite, used in aluminium production, has been 
the chief intermediate studied in this connexion, but other derivatives have also received 
attention during tlie past year. 

(v) Graphite.-Australian deposits yield grades of graphite which, in general, have been 
considered inferior to those obtained from Ceylon and Rladagascar, bnt war coliditions twice 
necessitated partial substitution of the local product for the imported. This fact, coupled with 
the desirability of defining the scope for the doniestic material for a variety of uses in normal 
times, has led to the investigation of further chemical purification of graphite concent~ate 
produced by selective flotation ; this product usually coiitains interleaved impurities whicl! lnay 
limit its usefulness in certain fields. This work has, during the past year, been chiefly concerned 
with the requirements of the electrical dry-cell industry. The beneficiation of South Australian 
graphite by two different chemical metllods has been successfully achieved on a laboratory scale. 
The products obtained by combined chemical and physical methods have been proved to be as 
satisfactory as Ceylon graphite when used in dry ceils. TY'orli was also hegun on the testing 
of dry cells for the purpose of asscssiiig the value of the prepared graphite and pyrolusite. The 
latter mineral is the basis of an affiliated project. 

(vi) Pyro1usite.-The manufacture of electrical dry cells usually involves the incorporation 
of natural manganese dioxide, hr pyrolusite, and the efficient functioning of tllc cells is largely 
dependent on certain of its chemical and physical charactcristics. The factors ~vl~ich detern~ine 
the efficacy or otherwise of the pyrolusite are a t  present imperfectly understood, and 
consequently manufacturers of dry cells are restricted to using pyrolusite which experience has 
shown to be satisfactory. Ileposits in this category are rare in Australia. The resulting 
dependcnce on overseas supplies has indicated the need for research into the fundamental 
characteristics of certain Sustralian pyrolusites with a view to their chemical or physical 
" activation ". The use of syntlietic manganese dioxide and of tEle artificial manganese dioxide 
obtained as a by-product of the electrolytic zinc industry, where it is formed as an anodic deposit, 
are also being investigated. Co-operation has been established with the Australian dry cell 
industry, and a large number of natural pyrolusite ores and chemically prepared artificial 
manganese dioxides, and mixtures of these, were tested as dry-cell depolarizers. In addition, 
the samples are being examined in the laboratory in an attempt to relate physical and chemical 
properties with cell behaviour. X-ray diffraction studies have been conducted by the Munitions 
Supply Laboratories, Maribyrnong. 

(vii) Zircon.-The beach sands of northern New South Wales and southern Queensland 
contain an important assemblage of detrital minerals of which zircon, a silicate ore of zirconium, 
is a major component. The industrial utilization of zircon and its many derivatives is at  present 
largely confined to overseas countries. During the past year investigjtions relatcd to chemical 
derivatives of zircon were commenced, and it is expected that work on this subject will he 
continued for a considerable time. The i~vestigatioii has not yet reached a stage that merits 
detailed consideration. 

(viii) Torbemite.-At the instigation of the Department of Supply and Shipping, a 
comprehensive examillation of the optimum conditions for the chemical concentration of uranium 
from the low-grade secondary phosphatic ore? from Sonth Australia was undertaken. An acid 
leaching process for the differential solution of torhcrnite from manganiferous ironstone, and 
other gangue minerals, was devised, and methods were developed for the recovery of the dissolved 
uranium by selective precipitation. 

4. Cement Section.-The work of this Section is carried out with the co-operation and 
financial assistance of the Australian Cement Manufacturers' Association. 

(i) Cefnent-Aggregate Reaction.-A number of aspects of the probleni of the deterioration 
of concrete through expansive reaction between aggregates and cement are being investigated. 
A large collection of Australian aggregates has been examined mineralogically, and the behaviour 
of each aggregate, when used with a number of cements of differing coniposition, has been 
observed over a period of one to two years. The results of this work are now sufficiently complete 
to supgest that reasonable care in the selection of aggregates should minitrlize the dangers of 
expansive reaction. Other investigations dealing with controlling factors of the sarlie problem 
are being made. These include chemical and petrographic examination of some of tlie 
components of cement clinker and an investigation of the mechanics of the expansive processes. 
Some work on preventive measures has also been done. 

A qualitative test, developed in the laboratory, has been found to give reliable and 
comparatively rapid indications of expansive cement-aggregate combinations. 

Cements of carefully controlled composition for experimental purposes are being made 
in the laboratory. 



(ii) Standard Sam! for Cernent Testi~~g.-Sands from a number of Australian sources have 
been examined. After sand from one locality had been selected as the most suitable, the deposit 
was mapped and estimated, and a large sample treated in the laboratory. The prepared sand 
will be distributed to a number of laboratories for thorough testing, the results of which should 
lend themselves to stati~tical treatment. This work has been done a t  the request of the 
Standards Association of Australia in order to find an Australian sand which, in an emergency, 
can be used as a standard in cement testing. 

(iii) Refractories.-Prelin~inary work has been started on some problems connected with 
refractory materials in cement kilns. 

5 .  Biochemistry Section.-(i) Pellrnongering Research.-Closer contact with the fell- 
mongering industry has been established during the past year. The members of each of the 
State branches of the Wool Scourers, Carbonizers and Fellmongers Federation of Austr:tlia / have been addressed on the results of the Division's fellmongering research, and the Federation 
has provided financial assistance for the continuance of this work. 

(a) Wool Loosening with Sulphide Depilatories.--One of the main objections to the 
painting method of fellmongering is that the wool becomes slightly harshened through 
contamination with the depilatory and thus depreciates in value. Attempts are being made to 
develop a paint ~vhich lias a depilatory action equal to or better than that of the lime-sulphide 
p i n t  now used, but which is less harmful to the wool, that is, 11as less effect on tile keratin of 
the mool. The keratin-solvent action of various solutions is being stlrdied by estimating the 
cystine and cysteine which they detach from wool fibres ; the reslxlts obtained are being 
correlated with the reduction in breaking load of single fibres, measured in a newly designed 
breaking-strength apparatus. Depilatory action is determined by measuring the depilation 
load, that is, the force required to detach a standard sainplc of \vool from the skin after applying 
various ~iixtures to the flesh side of the skin and covering it with a glass plate, 

(b) Wool-loo.~enirtg Action of Amnzonin and Related Compounds.-It lras been observed 
that an~ruonia is evolved from sheepskins during fcllmongering by the sweating process. It is 
important to ascertain whether it contributes to the release of the wool and tllercfore whether 
it should be allowed to accumulate. In this work it has been established that the rapid but 
illcomplete wool-locsening activity of 0.2 per cent. ammonia solutions becomes more pronounced 
in alkaline solutions, but even after treatment for 48 hours the ~ ~ ~ o o l  is insufficie~itly loosened 
for easy pulling by hand. It is unlikely that the ammonia produced during the sweating process 

: e is the principal cause of wool loosening. The effect of primary, secondary and tertiary amines, 
which are chemically related to ammonia, is similar, but in general i t  is less proviounced and 
decreases with increase in molecular size. 

(c) Proteolytic Enzymes.-Proteolytic enzymes are likely to assume considerable importance 
in the fellmongering industry. Already they are used for bating sheep pelts, and it is hoped 
that the laboratory investigations now in progress wiI1 lead to the development of a new method 
for the recovery of wool from heads, shanlis and skin pieces which yield some 15-20 per cent. 
of Australia's fellrrlongered wool. The method is based on an enzynl-e digestion of the skin 
proteins after shrinking the skin in hot water. This method not only involves less damage to 
the wool but it gives promise of being quicker and more efficient than those now in use. 

C 

i 
Papain from the pawpaw, and a protease produced by a mould of the group Aspe~qillus 

Jlavus-oryzae, have been successf~llly employed in the laboratory, and the optimum conditions 
for their action on the collagen of the skin have been studied. Y'he mould which produces this 
protease is being grown on bran on a pilot-plant scale, and work is continuing on its purification 
and characterization. 

Euphorbain 1, the protease occurring. in the latex of Euphorbia lath?yris, has also been 

1 studied, and i t  has been shown to exhibit optimuni activity a t  pH values of approximately eight. 
Unlike papain, it was rapidly inactivated a t  temperatures above 60" C. and was not activated 
by reducing agents such as hydrogen sulphide. Limited supplies have so far precluded 
Investigations of its use in the fellmongering industry. - 

1.n the development of this method, a simple and rapid means of estimating the proteolytic 
activity of tlre enzyme was essential, and a method has been devised which allows of rapid and 
accurate deterniinations of gelatinase activity in a specially designed micro-viscometer. 

(d) Studies on Collagen.-In view of its important bearing on the recovery of mool from 
heads, shanlis and skin pieces, investigations are in progress of the influence of various treatments 
on the shrink temperature of colla,gen. - 

(ii) Industrial Fermentations.-Industries based on fermentation processes are likely to 
become increasingly important in Australia since they provide a means of utilizing materials 
such as sugar, starch and cellulose derived from primary industry for the production of a wide 
range of valuable organic chemicals. 



Limitations of staff and space have so far made i t  necessary to  confine investigations to 
the known fermentations mentioned below. However, i t  is lloped to examine micro-organisms 
and substrates available in Australia with a view to the developrnent of new industrial 
fermentations. 

(a) Lactic Acid.-In a wide variety of industries lactic acid has become important. It is 
used in the leather iiidustry for delin~ing hides and adjusting t l ~ e  pH values of tanning extracts, 
in the dyeing industry as a mordant, for controlling acidlty in yeast manufacture and other 
fermentation industries, and for acidifying foodstuffs and beverages. The investig t' a lons 
concerning its prodllction from cheese :vhey, xvhich is nornially regarded as a waste effluent, 
wore continued during tljc year with particular reference to the coiitrol of pH value and the 
agitation of the fermentation liquors, and the most suitable strain of orga~l i~m.  The advantages 
of using mixtures of long and short strains of Lactobacillus hulgariclrs over single strains has been 
demonstrated. Germinated cereals have been investigated as a souce of nutrients, growth 
factors, and additional carbohydrate for fermentation. 

(b) Power Alcohol.-A method has been explored of increasing the rate of converting 
sugar to alcohol by agitating the fermenting yeast suspension thorougllly under completely 
anaerobic conditions. Tlie rate mas only sligl~tly improved by these modifications. 

(c) 2 : 3-Butandio1.-Although the production of 2 : 3-butylene glycol by the fermentation 
of sugar with Aerohncter aerogenes, or of starch with Acrobacillus polyntyxa, was originally 
undertaken because i t  is convertible through bntadiene to  synthetic rubber, i t  may have many 
other industrial applications. Thus its derivatives may find application in thc manufacture of 
lacquers, inlts, flavouring agents, and as lipoid solvents. 

The effect of adding sugar to the wheat mash medium on the yield of 2 : 3-butandiol 
and on the ethanol : glycol ratio obtained during fernlentation with A. poly~nyra llas been studied. 
The stimulating and inhibiting influence of certain metal ions on the fermentation. and the 
influence of the conditions of cultivation and the method of sporing on bacterial variation, have 
also been explored. Studies have been initiated on the carboxylase and respiratory enzyme 
systems of the or*ganisrrl using the TJTarl)urg rilanonieter assenibly. 

6. Physical illctr~llurgy Section.-(i) I~zvestigatio?~ of Corrosion in  Aircraft Cooling 
Sy~tems.-~kn intensive study is being made of the corrosion problerns associated with the use of 
ethylene glycol-water mixtures in liquid-cooled military aircraft. While the electrochemical 
analysis of the problem has heen continued, the main effort 11as been directed towards the 
developrnent and trial of means for retarding corrosion. In  -this connexion, some success has 
been achieved, and the investigation has been extended with a view to  establishing the practical 
merits of the more promising remedial nleasures. 

(ii) Production of Beryllium-Copper Alloys.-A start has been made on the development 
of a technique for producing beryllium copper alloys required in the manufacture of springs 
and diaphragms for aircraft instr~~nlents.  The process is essentially the reduction of beryllium 
oxide with carbon in the presence of molten copper in an  arc furnace. 

(iii) Stabilization of Slip Gauges.-Thermal treatments for ensuring dimensional stability 
in slip gauges have been investigated, the chief aim being to  determine the best stabilizing 
procedure for each type of steel used. This investigation is designed to  help the Division of 
Metrology develop rnore accurate gauges for wcondary industry. 

(iv) Miscellaneous.--A nurnber of minor investigations were undertaken to  assist other 
Government Departments, the Services and private compnnies nrith mullitions contracts. The 
enlhrittlelnent of ferro-chrorne, the extrusion of aluminium alloy for aircraft production, tl.le 
tinning clnnlities of various grades of sheet steel used in the manufacture of tinplate for food 
containers, and problems associated with excessive tin on cooking utensils for the fighting 
Services, were investigated. 

Many corrosion problenls were investigated, and methods were developed for the 
prevention of corrosion of radio equipment used in the tropics, containers for blo~vfly dressings 
and galvanized-iron ice cans in brine. The suitability of columbium-hearing austenitic stainless 
steel for photographic equipment in military hospitals was explored, and temporary corrosion 
preventives for aluminium sheet were developed. 

7. Physical Chenzistry Section.-(i) Separation of Minerals by the Flotation Process.- 
Much time has been devoted to the dev~loplnent of snlall-scale methods for the testing of 
flotation reagents with natural ores. Consiclerable progress has been made during the year on 
the problem of correlating these laboratory tests with batch flotation in the sinall cells used for 
practical testing. Factors such as consumption of reagent, surface alteration of one mineral 
by soluble salts derived from other min~rals,  and the effect of minor constituents of ores w r e  
studied. l luch of this work was done with tin ores ; i t  was used in drawing up a final 
specification of a patent in which is described a process for separating cassiterite from its ores. 
The optimum conditions for operation of this process were determined, and i t  was shown that  



good recoveries of tin could be obtained from samples of a large marginal-grade Tasmanian 
deposit which has not been exploited by coiiventional rlietllods of concentration and separation ; 
this work has been done in collaboration with the Tasmanian Department of Mines. 

Flotation of fluorite, tlie chief industrial source of fluorine compounds, was investigated 
using a number of new reagents. For most fluorite ores these reagents possess no advantage 
over the usual flotation reagent (oleic acid), but in special instances they could be of value. The 
flotation of the tungsten mineral, schrelite, has similarly been studied, but no reagent 
combination better than that a t  present eniployed was found. 

Progress on a fundamental investigation of some of the factors which influence the 
separation of the sulphidrs of copper, lead and zinc has been 810-7, owirig to the complex 
reactions which the sulpl~ides u~ltlergo on exposure to air or aerated water. A nulrtbcr of the , 

rarer sulphides (lollingite, marcasite, bornite, corellite, chalcocite, marmatite, tetrahedrite, 
orpiment, bismuthinite), when allowed to oxidize, behaved in essentially the same way as do 
the more common sulphides (pyrite, sphalerite, galena, chalcopyrite) when they too are 
oxidized. 

(ii) Emulsions.-At the request of the Division of Economic Entomology the preparation 
of oil-water emulsions of D.D.T. was investigated. Emulsions having the required stability 
and having no injurious effects on plants were developed, and the more pronsising of these are 
now being submitted to field tests. 

Elnulsions of carbon tetracliloride in strong copper sulphate solutions were investigated . 
with a view to their use for the control of parasites in sheep. A stable elrlulsion having the 
required characteristics was developetl, and it has been slibmitted for test to the Division of 
Animal Healtlz and Production from whom the request originated. 

(iii) 1)r~rgs.-Certain physico-cheniical properties of a nurrtber of drugs of the acridine 
series have h e n  measured, and ti~ese are being correlated with bacteriological lests. This 1170rk 
has been done in collaboration with the Universities of Sydney and llelbourne. 

(iv) Surjace Areus of Solids.-Reactions with solids are governed I,y the extent of their 
surface ; in studies of the reactivity of solids, therefore, a knom-ledge of the surface area is 
essential. llleasurements of surface area may be based upon the capacity of solids to al~sorb 
gases such as oxygen, argon, and nitrogen at  the temperature of liquid air. Such measurements 1 are already being used in the study of the filtely ground minerals separated in flotation processes, 
and may be used for other projects of tlie llivision such as the variation in the activity of 
different samples of pyrolusite when used as depolarizers in dry cells, and the setting properties 
of cements prepared and ground under different conditions. 

(v) Miscellaneous.-In response to a request by the Royal Australian Air Porce, a 
chemical method for removing carbon deposits from aluminium engine parts was developed, 
and successful tests were conducted with a pilot plant designed by the Chemical Bngineering 
Section. The United States Army Air Porce has undertaken further testing. 

Considerable trouble due to corrosion of compass pivots has been experienced by the 
Royal Australian Air Force, and thr Division was asked to develop a  neth hod for the complete 
de-aeration of tlie compass fluid. This was successfully accomplished. 

8. Chemical Physics Section.-The scope and future activities of this Section have been 
planned in some detail, and steps have been taken to acquire staff and equipment to provide 
for the application of certain physical techniques such as electron microscopy, X-ray difiiraction, 
spectroscopy, electron diffraction and mass spectrometry. to internal and extra-mural researches ; 
the provision of these techniques for use on the problems of other of the Sections and llivisions 
of the Council will constitute a major part of this Section's activities. 

An electron microscope, which it is planned to apply extensively to the problems of both 
primary and secondary industry, has been installed and is now undergoing final adjustment 
and calibration. An electron diffraction camera, to be used in the study of surfaces, has been 
designcd and is under co~istruction in the Division's workshops. X-rav diffraction ec~uiprncnt 
is also heing installed ant1 will be employed irninediately for phase iderkification in metals and 
alloys, minerals and inorganic solids. 

9. Foundry Sands Section.-(i) Modding Sands.-Surveys of the moulding sands of 
Australia are being conducted in collaboratio~i 11-ith the Mines Departments of the several States. 

The survey of the Melbourne sands originally pnl,)lisTied in 1942 is now hcing extmdcd to 
ensure continuity of supply of sands of certain grades, present sources of which are in danger of 
depletion. 

The testing of South Australian, New South Wales and Western Australian sands has 
been completed. Tlre results of this part of the survey have been issued as interim reports and 
made available to foundryrnen. Lectures on these rcsults have been delivered to Poundrymen's 
Associations in South Australia and Western Australia ; their interest in this work is evident 
from numerous inquiries concerning substitute sands and the improvement of foundry practice. 

- - 



Good deposits of nearly all the grades of sand required for foundry use are available in 
Victoria. In the other States, excellent deposits of some grades are available but others are 
lacking. In some instaiices, these disabilities have been overcome as the result of 
recornrnendations that new deposits should be opened up, or that improved methods of working 
sands already avcilable should be employed. 

(ii) Testing of Clays.-Tests have been conducted on a number of Australian clays to  
determine tlieir suitability as substitutes for Anierican l~entonite or as binders in synthetic sand. 
Jlost claps are unsuitable as direct substitutes for bentonite, but some of those examined 
produced green strengths which indicate that they would be suitable as bindcrs for syntlletic 
sands. There are three main clays which, for ccrtain purposes, may he cor~sidcred as direct 
substitutes for American bentonite : the Trida clay of New South Wales which develops 
approxirnately half the green strength of American bentonite ; and the Narchagee and Yarranlan 
clays from Western Australia and Queensland respectively, samples of which have, in synthetic 
sands, produced green strengths equal to that from American bentonite. In practice, however, 
tlrese clays have given variable results, ap~)arently owing to variability of the clay a t  its source 
and to lack of care in processing. Despite these difficulties it is evident that the use of the 
Australian 1)entonites is steadily gaining ground. 

The I)iviaion acted in an advisory capacity to the Controller of Materials Supply when, 
as a result of the acute shipping position, the Jlinistry of Munitions sponsored an agreement 
among suppliers to market a mixture of equal proportions of bentonite and Trida clay. 

(iii) Synthetic Sand.-During the survey of the South Australian moulding sands, it was 
recommended that a synthetic sand based on a fine-grained free sand from Noar'unga would 
produce better results for light iron and brass castings than the poorly graded river loams which 
were being used. 'Pests on the sand were conducted, the immediate difficulties were 01-crconie, 
and the optimum conditions for producing a synthetic sand for this type of casting were 
determined. Tlie results of this work should be readily applicable in other States where similar 
difficulties exist. 

(iv) il.iriscellaneous.-The advisory service to foundries and other Government Departments 
has been continued, and a large number of tests have been conducted in connexion with the 
solution of problems of individual foundries having munitions contracts. 

10. Organic Chemistry Section.-Two major investigations were completed during the 
year, namely, the analysis of cracked tar gases by low temperature fractional distillation which 
was spo~~mwd by tlrr 'National Gas Association, and the del-elopment of a continllous process, 
for the production of ethylene chlorohydrin. This last process was doreloped to a stage where 
sufficient knowledge had been obtained to permit the construction of a large-scale plant. At  
the same time, data were collected for the preparation of the closely related dichlorodiethylether, 
and concerning the conversion of the chlorohydrin to ethylene oxide. Requests for quantities 
of these clleliiicals have been received from a number of companies and research workers for use 
in the examination a11d synthesis of drugs, pha~maceuticals and insecticides. 

Other major problems on which the Section has been engaged are the following :- 
(i) Direct Oxidation of Eth?jlene to Ethylene Oxide.-This important oxidation process, 

which has been regarded by some as the outstanding discovery in the field of catalysis during 
the last tn-o decades, had until just recently heen described only in thc ratcnt literature so 
that no adequate picture of the reaction was available. The systematic st~ldy of the 
reaction was undertaken partly because it can be the fundamental step in the preparation 
of a wide range of chemicals closely related to ethylene glycol and about which knowledge in 
Australia is highly desirable, and also because a t  the same time it is a convenient medium 
for the study of heterogeneous catalysis. In May, 1945, a description was published of 
work carried out at  Purdue University a t  the request of the Monsanto Company ~vllich has in 
part duplicated some of our work. Nevertheless, further systematic work is needed and the 
investigation is still proceeding. 

(ii) Butadielze from 2 : 3-Butandio1.-2 : 3-Butandiol can be obtained directly from 
starches or sugars by a fermentation process and, if successively acetylated and de-acetylated, 
i t  is convertible to butadiene in good yield. Butadiene is in turn convertible to synthetic rubber. 
These processes constitute a method for producing lnutadiene from wheat or sugar, but a more 
attractive method would emerge if it were possible to dehydrate the butandiol directly 
to butadiene. 

Yields obtained in direct dehydration mentioned in reports of overseas work are 
disappoiiitingly low and, as mentioned in the previous Annual Report, first investigations by 
the Section give equally low yields. Further work has shown that it is possible to raise these 
yields, and values exceeding 60 per cent. of the theoretical have been obtained, so that it may 
yet be possible to avoid the acetylation and de-acetylation steps. A provisional patent has 
been taken out covering these advances. *- 



(iii) Purfural and Its Derivatives.-It is well recognized that whereas in the laboratory 
using 12 per cent. acrueous hydrochloric acid it is possible to obtain almost complete conversion 
of the pentoses of such materials as oat-hulls and corn-col~s to furfural, in the commercial 
pressure processes which employ dilute sulphuric acid as catalyst the conversion rarely reaches 
60 per cent. During the past pear some factors controlling this conversion have been examined, 
hut tllc work is still incomplete. 

Puufural is a relatively cheap chemical, potentially available in enormous quantities. 
For this reason another phase of the work has been the preparation of a wide range of derived 
chemicals in order to test their value for various uses including those of insecticide and insect 

I 
repelleiits. 

(iv) Insect Repellents.-In addition to the derivatives of furfural, work has begun on the 
synthesis of a series of organic chemicals for testing as insecticides and insect repellents by the 
Council's Division of Econonlic Entomology. 

(v) Maltnito1.-The cause of the mannitol exudation from the tree Myoportun platycarpurn 
is still obscure. In collaboration with the 13otany Ilepartment of the University of &leibourne, 
the two bacteria which predominate among the organisms present in the exudate have been 
characterized, but shown not to produce mannitol in detectable quantities from the commoner 
sugars. Keither do they bring about exudation of the mannitol-bearing liquid when healthy 
trees are inoculated with preparations of them. Blaiinitol has been shown to be present in 
quantity in the leaves and bark of the tree, so that its presence in the exudate is probably due 
to some concentration of mannitol from this source. 

A short survey of the variation of yields of mannitol with tree and with season has been 
completcd. 

(vi) Microanalysis.-During the year a laboratory for micro-organic analysis has been 
equipped and operated. 

(vii) Synthetic Resin Adhesives.-The older types of glue-casein, gelatin and blood 
albumen--suffer from several disadvantages, notably from their lack of resistance to moisture 
and susceptibility to fungal attack, so that in recent years there has been a trend to replace 
them by resin adhesives, especially those of pherlol-formaldehj-de and urea-formaldehyde types. 
The phenol-formaldehyde adhesives suffer from the limitation that heat is needed to set them 
unless strong acids are employed to catalyse the setting process. In conjunction with the 
Division of Forest Products, a series of cold-setting glues has been prepared and tested. These 
have been shown to have certain disadvjntages for the gluing of wood, since over a period of 
six months a considerable loss in bond strength occurs owing t o  destruction of the wood a t  the 
bond line by the acid catalyst employed. Tllese disadvantages are not apparent when employed 
for the gluing of colnpregnated mood, and for this purpose such glues are suitable. 

The substitution of phenol by resorcinol leads to a glue, corresponding to commercial 
glues, such as Pen:zcolite, and this can be set without the use of a powerful acid catalyst and is 
applicable to the gluiizg of either wood or compregnated wood. The study of these glues is 
being exteilcled to the bonding of moulded and laminated plastics. 

(viii) J1oulding and Testing of P1ustics.-The plastics laboratory is now provided with 
most of the apparatus needed for the moulding of test specimens of the thermosetting resins 
and for the assessinelit of flow properties. This equipment has been used on a number of 
occasions to appraise the properties of samples of cornmercial resins and mould-ing powders 
submitted to the Division. 

F+ The specifications covering the physical and electrical properties of moulding powders 
differ considerably from country to country, and work has been started to assess the various 
factors involved in such testing in order to aid in the compilation of Australian specifications. 
It is intended to apply the experience gained in this work to the development of new plastics. 

(ix) Aniline-Pormaldel~yde Resins.-The starting materials in the production of aniline- 
forrna'dehyde resins are roughly cornparable in cost with those for the production of phenol- 
fornialdehyde resins ; moreover, the Australian capacity for aniline production is now 
considerable. 

Aniline-formaldehyde resins have some very desirable properties, especially their 
superiority to phenol-formaldeliyde resins in electrical properties, and their low rlioisture 
absorption and transmission. For some time work has been in progress on the preparation of 
these aniline-formaldehyde resins, and materials can now be readily prepared which approximate 
fairly well to the n~echanical and electrical properties of the overseas commercial materials 
(Panilax, Cibanite and Dielectene). Such materials suffer from two well-recognized defects. 
First, they are obtained as spongy voluminoup solids containing large quantities of water 
which makes their preparation protracted and costly ; secondly, resins having useful mechanical 
strengths are hard-flowing thermoplastics not easily adapted to the present moulding techniques. 
Work with these resins is now being directed to attempts to overcome or eliminate these two 
defects. 



(x) Miscellaneous.-Many shorter investigations have bee11 under_taken, including the 
examination of a sanlple of oil fro111 Cessnock No. 2 Collielay ; the dcterioratiorr of cable coatings 
used in aircraft, including polyvinyl chloride coatings ; the preparation of brittle lacquers for 
use as stress-indicators ; the modification of nietllods of printing on celluloid sheet, ill order 
to render the print scratch-resistant ; the nloisture vapour transmission of comi~~ercial 
propeller-blade coatings ; a report to the Department of Supplj. and Shipping on tlle plant 
used a t  Conrra, Yew South \Tales, for the prodllction of absolute alcohol ; thc design of flow 
meters for a JVestern Australian alumina plant ; and various preparations of org~iiic chemicals 
for otlrer organizations. 

11.  Cl'le?rzical Eltgineering Section.-(i) Gene~a1.-In addition to a number of chemical 
a ion engineering research projects, the work of the section has included the design and install t' 

of snlall-scale clrernical processing equipment of general utility, the design and collstruction of 
equip~rient for other Sections, ancl t l ~ e  installation and nlairitenance of services in tlie Division's 
laboratories. 

(ii) Production of hTon;felting Woollen Goods by the Preney-Lipson Process.-The pilot- 
plant tests of tlic Preney-Lipson yrocess, in which \voollen goods are treated with a solution of 
caustic alkali in alcohol to render then1 felt-resistant, was completed during the year and a report 
of tlre worlc is being prepared for pnblication. In the final large-scale tests, 900 dozen pairs of 
woollen socks were treated a t  an estimated cost of 4.0 pence per Ib. or approximately 0.6 pence 
per pair. 

The quality and felting shrinkage of the treated wool were good, and no adverse effects 
were observed on dyes or lastes j-arris. The pilot-plant and its operation were demonstrated 
to nearly 200 members of the textile trade during the year. 

(iii) Pilot-Plant Procluctiol~ of CItro?nic Anhydride.-The pilot-plant investigation of the 
process developed by the Minerals Utilization Section for producing chromium compounds 
from chrome ores has been continued. This process involves the catalytic solution of the ore 
in sulpliuric acid followed by electrolytic oxidation of the dissolved chroinium to chroinic acid. 
It was found necessary to introduce certain modifications in tlie original process to operate it 
succesl;fully on a pilot-plant scale, and these modifications are now being tested. Stlitable 
equiprnc~iit and satisfactory operating conditions for most of the unit processes have heen 
deterlilitled, and a quantity of chronlic anhydride has been produced. 

(iv) Pilot-Plant I'roduction of Pufura1.-There, has beell a growing demand for furfural 
for a variety of purposes ; it is a cheap chemical and is potentially available in en6rmoa8 
quantities from agricultural waste materials. Its production by a pressure digestion of oat- 
hulls with sulphuric acid has bcen the subject of :~.n investigation in collaboration xith the 
Organic Section. Based on a pilot plant which had been operated successfully, a larger plant 
with a capacity of 260 lb. of oat-hulls and producing 30 lb. of distilled furfural per batch mas 
erected and operated during the year. Its main purpose was to provide data for the design of 
a con~?ncrcial productior~ unit, hut the furfural lins been used for t l ~ e  study of furfural derivatives, 
for tlle production of phenol-furfural resins, and to meet the increasing dernand by essential 
industries in Australia until a comrnercial unit is in operation. Active interest in this 

1 developmental work has been shown by a number of private corr~panies. 
(v) f'roduction of R a ~ e  Eurth Oxides ,fron~ 41onazite.-In conjunction with the Minerals 

Utilization Section, an improved process for the nianufacture of rare earth hydroxides from 
nlonazitc has been tested in a pilot)-plant having a capacity of 100 Ib. of monazite per batch. 
A coilsiderahle qr~anti t~- of the l~ydrosides were converted to a special grade of lnixcd oxides 
used for polishi~~g lensts and prisms, and supplied to the Scientific Instru~nents and Optical 
Pailel of the Jlinlstry of Jlunitions which was unable to irrlport sufficient for its requirements. 
Careful testing and costin8 have shown that the product from this plant cornpares favorably 
both in quality and cost 3~1 th  iwiported polishing po\~--clvrs. The 1)ivision's process for producing 
these pox-dcrs has been compared with the patented nletlrod used in England and is superior 
in many respects. The project has now been completed, and full details of the investigation 
are awaiting publication ; in the meantime, however, they have been made available to several 

I companies contemplating local manufacture. 

I 
12. Alunite Investigations.-Officers of the Division have, under the direction of Professor 

N. S. Ba\-liss of the LTni~rcrsity of Western Australia, worked since early in 19.21 as nienibers 
1 of a  tea:^; investigating the utilization of alunit,ic clay, ext'ensive deposits of which e x i ~ t  a t  Lake 

Calnpion, Western Australia. 
I The process developed for the production of potash fertilizer from alunite is now operating 

I on a commercial scale. For some time past. investigational work has been concmtrated on 
processes for the production of high-grade alumina from residues resulting froill the potaeh 

i extraction process. T~vo acid processes are receiving consideration. The first of these, involving 
hvdrochloric acid leaching and subsequent precipitation of alurniniurn chloride which is then 



calcined to alumina, was being operated on the pilot scale a t  the end of the period under review, 
and it is anticipated that adequate data to ellable the economics of the process to be assessed 
will shortly have been assembled. 

The second process, involving the leaching of the residues with sulphurous acid, has been 
further investigated on the laboratory scale. This investiption has been suspended because" 
both the officers engaged on alunite investigations are assisting with the pilot scale testing of 
the chloride process. 

13. Publications.-The following papers were published during the year :- 
Jlixon, P. (4944).-Formation of sulpharriic acid during the thermal decomposition 

of aninionium sulpllate. Nature 154 : 706. 
Ellis, TV. J. (1945).-Fellmongering il~vestigations. V. The removal of dissolved 

oxygen from soalr: water by slleepskins. Coun. Sci. Intl. Res. (Aust.), Bull. 184, 
pp. 117-123. 

Ellis, JV. J. (1 945).-Fellmongering investigations. XII. Histological studies on 
the wool root. Ibid., pp. 227-232. 

Goldacre, R. J .  (1944).-Mode of action of benzylamine sulphonamide (" Marfanil "). 
Nattcre 154 : 796. 

Lennox, F. G. (1945).-Fcllmongering investigations. I. A review of the fellmongering 
industry in Australia. Coun. Sci. Ind. Res. (Aust.), Bull. 184, pp. 944 .  

Lennox, P. G. (1945).-Fellmongering investigations. 11. A physical method of 
follo~ving the loosening of ~vool on sheepskins. Ibid., pp. 45-55. 

Lennox, P. G. (1943).--Fellmongering iiivestigaiions. IX. The 11-ool-loosening activity 
of ar~zmonia and some related compounds. Ibid., pp. 167-193. 

Lennox, F. G. (1945).-Fellmongcring investigations. X. Treatm~nts which tighten 
the wool on sheepskins. Ibid., pp. 195-206. 

, Lennox, F. G. (1945).-Pellmo~lgering investigations. XI. The recovery of wool from 
skin pieces by digestion with mould protoase or papain. Ibid., pp. 207-226. 

Lennox, F. G., Ellis, TV. J., and Rlnx~vell, Margaret E. (1 91 5).-Fellmongering 
investigations. TI.  Studies of the soaking operation. Ibid., pp. 125-141. 

Lennox, 17. G., and JIasrirell, h r g a r e t  E. (1945).--Fellmongering investigations. 
VII. The effcct of temperature on the rate of sweating. Thid., pp. 143-153. 

- Lennox, P. G., i\llaxwell, Margaret E., and Ellis, W. J .  (1945).--Fellmongering 
-*.- investigations. VIII. Ammonia in relation to the sweating of sheepskins. 

Ibid., pp. 155-165. 
McTaggart, p. kc. ( 1  945).-Mineral chlorination studies. I .  Production of titanium 

tetrachloride from Australian rutile sand. J. Coun. Xci. Ind. Res. (Aust.) 18 : 
5-26. 

Maxwell, Margaret E. ( I  945).-Fellmongering investigations. 111. The bacterial 
flora of sheepskins. Coun. Sci. Tnd. Res. (Aust.), Bull. 684, pp. 57-87. 

Maxwell, Xargaret E. (1945).-Fellmongcring investigations. IT. Bacteria 
responsible for the loosening of wool on sheepskins. Ibid., pp. 89-116. 

Maxwell, Margaret E., and Lennox, F. G. (1944).-Bacteria responsible for the 
k loosening of ~vool on sheepskins. Nature 154 : 11 8. 

Murray, I<. 4s. (1944).-Ethylene chlorohydrin : A laboratory investigation of a 
continlzous process for its production on a con~mcrcial sc<lle. J. Coun. Sci. Ind. 
Bes. (Aust.) 17 : 21 3-221. 

Plante, Enid C., and Sutlicrland, K. L. (1944):-   he plwsical chemistry of flotation. 
X. The separation of ergot from rye. J. Phys. Chew. 48 : 203-223. 

Scott, T. R. (l945).--The utilization of fluorine resources. Aust. J. Sci. 7 : 106-1 11. 
TYark, I. 15''. (1944).-New materials and their possible influencc~ on Austra,lia's 

industrial future. Inst. Ind. Management, Aunt., No. 1 1. 

1. Introduction.-This is the first occasion on which an account of the work of the 
Radiophysics Laboratory has appea,red in the  council'^ Annual Report. Prom the time of 
its foundation until the ter~uli~~ation of hostilities, this laboratory has been engaged solely on 
secret work for the Australian and United States Fighting Services, and it has not been possible 
hitlierto to publish in an open way any account of the work done. The end of the war has come 
a t  an opportune time to permit, on this occasion, an account of the work of the Radiophysics 
Laboratory to be included. 

2. The Beginizing of Radar Work in Austm1ia.-On 24th February, 1939, a secret 
telegram was transnlittecl from the United Kingdom Government to the Priine l'liilister of 
Australia asking for a physicist to be sent to England to whom could be communicated 



information relating to important secret developments of interest to the Armed Forces. In 
rcsponse to this request Dr. D. k'. llartyn, a senior physicist on the staff of the Council's Xadio 
1Zcsearcll Board, 11-ent to England. The first information about the developniei~ts of radar 
in the United ICingdorn was conlmunicated to Dr. Rfartyn, and he was able to bring back to 

'Australia a comprehensive account of the work that had been going on in England for several 
years. 

It is interesting to note that all the initial work on radar was carried out in Great Britain 
during the period 1935 to 1939, bcfore the war actually broke out, and that six months before 
tlie war broke out the United Kingdom Governl~lent had made a great deal of information 
available to Australia. 

As a result of Dr. Ma,rtyn's visit, and of a visit to the United Kingdom a t  a later date 
by Sir Jolln Madsen, a plan was prepared for the formation in Australia of a sub-centre for 

. research, development, and production of radar equipment in anticipation of a situation arising 
in wllich Australia and New Zealand might be cut off from the United Icingdom and Europe. 
Tlle expressed intention of the two Governments was to bring into being facilities needed for the 
development of radar equipment for the Australian Services, and to maintain in Austr a i a  1' a 
storehouse of equipment ; also to build up a production industry as a safeguard against such a 
contingency as mentioned above. 

Since active work on radio research had been in progress in Australia for several years 
under the auspices of the Radio Research Board, the Collncil was able to start work 
immediately on this new radar project. Under the direction of Sir John Madsen, a beginning 
was made in the laboratories of the Department of Electrical Ellgineering a t  the Sydney 
University. At the same time, plans were prepared for the completion of an extension to the 
National Staildards Laboratory building wllicll was then in the course of erection. In fact, 
that part of the whole building in the grounds of the University of Sydney, which was to house 
the Radiopl~ysics Laboratory, was completed before the National Standards Laboratory, and a 
srllall staff commenced work in the new building in Xarch, 1940. 

3. The Radiophysics Advisory Board.-Following on the earlier negotiations with the 
United Kingdo~n authorities, there was s ~ t  up in Australia the liadiopl~ysics Advisory Board. 
On this Board were representatives of the three Australian Fighting Services, the Council for 
Scientific and Industrial Research, the Postmaster-General's Department, and, later, the 
Ministry of Munitions. The work of the Radiophysics Lah~rat~ory was from the outset to be 
devoted to research and to the development of special equiprnerlt for war-time use. It became 
a function of the Board to formulate the general policy to be follosved in this work. At a later 
stage, ~r-hen the production of equipment in Australia was possible, the Board also maintained 
a close watch on the supply position, and mas able to bring about the necessary adjustment of 
the research facilities and production between the three Services. 

4. Liaison ilb~oad.-As part of the original arrangements made with the United Kingdom, 
an officer of the Radiophysics Laboratory was stationed in London to facilitate liaison 
srrange~nents with the correspondi~lg research organizations in the United Kingdom. The 
succcss of the work carried out in Australia \\-as to a large measure due to the very generous way 
in ~r~llich the United Kingdom authorities provided facilities for close collaboration. The 
laboratory in Australia was able to lteep in very close touch with the progress made overseas, 
so that its work did not overlap work carried out elsewhere to an undesirable degree. 

In  August, 1940, before the United States of America entered the war, the United 
Kingdorn Government sent a Scientific and Military illission to that country to communicate 
to the United States Services the wllole of the results of the work being carried out in England 
in any important aspect of science. Thus, by the time the United States of America entered 
t h c  war, there had been built up there esceptio~lal facilities for radar developments. In May, 
1941, the liaison arrangements between Aubtralia and the United Kingdom were improved and 
new arrangements brought into being for a similar liaison service with the United States 
lab~rat~ories. This was started by a second visit by Sir John Madsen to the United States of 
Anlerica and Great Britain to arrange an increase in the size of the liaison office in London and 
to establish a siivlilar otfice in 6YasI~iilgton. By this time the United Kingdom authorities had 
established the British Central Scient,ific Office in Washington. The presence of this office 
greatly facilitated Australian arrangements in Washington, for it was agreed both by the United 
Kingdom and United States authorities that Australian liaison officers would work in very close 
touch ~ ~ ~ i t l i  the British Central Scientific Office, and, in fact, t h s t  the channel for obtaining 
infonrration should be from the United States organizations through. the British Central 
Scientific Office. 



This arrangement has been of very great service to the Radiophysics Laboratory, and lt 
ia hoped that it has been of some service also to the United States Forces in this area. When 
General 3lacArt!lur came to Australia to assume supreme conirnand of the Australian and 
Tjnited States Forces in the South-llTest Pavific Area, the RadiopIlysics Advisory Board 
pro~nptly invited his head-quarters to be as closely associated as possit)le with its activities. 

The principal la,boratory in tlie United States of America concerned with radar research 
was the Radiation Laboratory established a t  the hlassachusc~tts Institute of Technology by the 
Office of Scientific ltes3arch and lievelopment. This laboratory very geilerously provided 
facilities in its own building for a liaison ofEcer of the Radiopilysics Laboratory, and, besides 
giving fill1 information as to its activities in the form of research reports, was able from time 
to time to assist the Australian effort very greatly by supplying samples of equipnlent. 
In fact, for several years tllerc Elas been a special lend-lease arrangement permitting Australia 
to obtain special experinlental etluipniei~t of the latext design. The liqison arrangenients ~ v i t l ~  
the Uilited States of America extended also to the research activities of the United States 
Services. The War Department and the Uepartnlent of the Navy generously made available 
any information whicll mas needed, and in addition were able to provide a number of coniplete 
radar cquipnients of the latest design for the illformation of the Radiophysics Laboratory and of 
our Fighting Services. 

Radar research and development was also taking place in Canada. The Mrashington 
office of the Council for Scientific and Industrial Research provided a channel for liaison with 
the National Research Council, the organization responsible for research, and with Kesearch 
Enterprise Ltd., the special organizatioil brought into being for the production of radar and 
othcr war-time equipnicnts. 

5. Tmininy Paci1ities.-Altho~~gh, before the war, scientists and engineers knew a great 
deal about the generation and detection of radio waves of the order of 5 metres wavelength 
and of longer wavelei~gths, radar llas used very much shorter wavelengths. The early equipments 
in Great Britain used \\.avelengths of the order of 3 to 5 metres, but very soon 1 metre wavelengths 
were being used, and a t  a later stage the research developments permitted the use of centimetre 
waves of the order of 3 to 10 centilrletres or shorter. These very revolutionary ellanges in radio 
technique presented the Fighting Services with a difficult training problem. The building up 
of a large fighting force in tliis war demanded the establishmellt of technical training schools 
by the Services. Tllc Radiophysics Laboratory was able to assist the Services very considerably 
in tjlis work, bince it was the centre for the collection of all the most rcccnt data of a scientific 

L"' nature. In the early stages the Laboratory provided a number of training courses, first for 
. operators and maintenance personnel and then for the instructors of the Services' training 

establishments. As tllc technique used in the more rnodcrn radar equipment changed, provision 
was also made fol* refrcsher courses in  which the Service instructors were given the more 
up-to-date data. 
- 

As the war went on, larger and larger quantities of radar equipment were used by the 
Fighting Services. Tlie Radiqhysics Advisory Board was responsible for an arrangement 
with the University of Sydney for an initial training course in the fnndamcntal principles of 
radio. This initial training school, under the* charge of Professor Bailey, providcd great 
assistance to the Services in handling the very Itzrgc number of Inen required for the operation 

k of radar equipment in the operational areas. 
6. Special Valve Developments.-The technical advances resulting from the use of very 

short wavelengths in radar equipment proved to be considerable. The use of these wavelengths 
became possible with the design of special types of magnetrons and klystrons, the initial 
development of ~vllicli occnrred in the Tinitcd Icingdom. Although before the war both of these 
types of valves were known, they were a t  that stage only in an elerrie~~tnry form, as compared 
to the valves which have been designed during the past few years. Due to the impossibility 
of obtaining large supplies of these special conlponents, and also because Australian radar 
develo1)rilcnts demanded special designs, it was obviously necessary that the research 
arrangements shoulci include facilities for the study of these important components of radar 
equipments. 

The need for research on vacuum tube devices had been anticipated in the original 
arrangements for setting up thc Radiophysics Laboratory. With the help of senior officers of 
the Univereity of Rrisbane, and later of the Physics Department of thc University of Melbourne, 
working in close col1:~boration with certain of the valve-producing firrns in Australia, a nrunber 
of different types of magnetrons and ~~lystrons were designed and put into production in this 
country. As this field of work became more comprehensive and the facilities for additional 

' 
space in the Radiopl~ysics Laboratory were strained to their utmost, an arrangement was made 
to move the whole of the vacuum research ~vork to the University of 3Ielbourne. This took 
place in Octol~er. 1942, aiid the ~vo; k n as continued in SIelbournil fro111 then onwards. 

F.5897.-8 



7. Radar Work of the Laboratory.-In accordance with its respon~ibilities, as defined by 
the Radiopllysics Advisory Board, tlie Radiophysics Laboratory has been engaged since its 
inception on--(i) Fundanlerltal researches associated with the design of radar equipment. 
(ii) Investigation, developruent, design and manufacture to the prototype stage of radar and 
associated equipment required by the Armed Forces. (iii) I'rovieion of assistance to the Armed 
Forces in the training of personnel and in the testing, adaptation and use of both local and 
iirLported radar equipnlent. 

Since early in 1940, the Laboratory hae been actively concerrred with a large number of 
Service projccts, full details of which will be published in due course. It is appropriate, 
however, that the more important acconiplisl.:rnents of the Lahoraatory should be briefly reviewed 
here. No inention is made of the large number of calls for advice and rninor assistance made on 
the Laboratory's technical facilities, nor of those projects which did not proceed beyond tlie 
development stage ; as was inevitable, a number of projects, wllich were undertaken initially 
as insurance policies a t  a time when the possibilities of overseas procm.cnlent vTel.t: quite 
uncertain, did not go into pl.oduction as a result of iinl~rovement in the supply position in the 
meantime. 

Those items of major interest in which the Laboratory has been concerned are touched 
upon below ; for convenience, these have been grouped under the respective Services on behalf 
of which the developrnent was undertaken. 

(i) Por the Army.--The Radiophysics Laboratory's first project was the development of 
a radar set capable of providii~g accurate range and bearing of ship targets for the use of coast 
defence batteries. An experimental station was designed and erected a t  Broolivale and full 
infor~r~ation passed to the Postnlaster-General's Departnlent for production. These sets, which 
were initially kno117n as " Sh.D. ", finally as " C.A. No. 1 Mk. 2 (Aust.) ", were installed a t  all 
major ports around the Australian coast. Later, a new prototype set, known as " C.A. No. 2 ", 
was built and installed ];ear SJ-hey. This used a centirnetric wavelength and was intcndcd 
to allow a Fire Comrnander to keep watch on all actions taking place in his Command. 
Assistance was given to a Sydney manufacture1 in adapting centirnetric radar equipment, which 
had originally been developed by the Laboratory for naval purposcs, for use as a portable coast 
surveillance unit. 'L'hese mere knoll n as " C.D. No. 1 Trai1sl~ort;rl)le (dust.) " and " C.D. No. 1 
Mk. IV." 

For use in directing anti-aircraft fire, an Australian design of G.L. (gun-laying) equipment 
~vas  prepared, capable of feeding accurate slant range to a predictor. With the arrival -o"l"a 
comparable overseas equipment, however, productioii of this set was not proceeded with. 

Finally, following. the entry of Japan into the war, an urgent requirement arose for a 
radar-controlled scarclllight. I:onr prototype models of an " S.L.C." (s:>archlight control) 
equipment were produced, built around a standard 90-centimetre searclllight, for use by the 
Army until production sets hecanle available. 

As the war progressed and the danger of direct attack on the Australian mainland receded, 
the Laboratory's radar effort on behalf of the Arrny was reduced and applied increasingly to 
projects on behalf of the Navy aiid ltoyal Australian Air Force. 

(ii) For the Royal Australia~z Air Force.-Perhaps the Laboratory's most successful single 
achievet-rlent was the dcsign and construction of a light-weight radar set for the  Royal Australian 
Air Force for air warning purposes. Tl~is set, which subsequently becarne the bas's of the 
LW/AVT 31k. I. equipments, was urgently required following a series of devastating raids on 
Darwin, and the first equipment was actually built in five and a half days. Large numbers 
of production sets of this type have performed ouistantlingly well in various parts of the 
Pacific theatre. 

This set, which was considerably liglitcr than and more than comparable in performance 
with similar equipment in use overseas a t  that time, was capable of being transported in a 
standard aircraft. It proved rugged and reliable in service and mas easy to ercct and maintain. 
All these factors made it of particular value for use under the special conditions of warfare 
existing in the Pacific, and it carrle illto widespread use both by the Australian and United States 
Forccs in this thcatre. The Laboratory built four prototype sets, and upwards of 200 were 
subsequently produced by a Sydney manufacturer. 

Further prototype equipments, using liigher-powered transmitters and provided with 
adjustments designed to reduce interference from enemy jamming, were completed by the 
Laboratory later, while a t  the cessation of llostilitics a complete new type of air warning station 
on a decivnetric mavelerlgth (providing, in addition, a rneasure of the height of aircraft) had 
been devcloped, and the radar gear for a prototype station was in an advanced stage of 
construction. Included in this project was the development of two unique valves to suit the 
new wavelength used. 



A series of light-weight sets on metre wavelengths to  provide assistance to  our fighters 
in intercepting eiiemy raiclers, i.e., to allow ground control of interception, was designed and 
built ; these were the L\\I'/GCI Nk. I .  and L\Y/G@I Jlk. 11. In  addition, the coniplete design 
of a new LW/GCT equipment operating 011 much shorter wavele~igths was available a t  tire erid 
of hostilities. Two special aerial systc~ris wen(. designed for use in coiljunction with appropriately 
niod fied imported microwave radar gear, to  allow the height of aircraft to  be determined 
(CMH) and also to  provide warning against low-flying raiders (L?V/LFC). 

Altho~lgh developvrlent of an  Australian-designed ASV equipment (airborne device for the 
detection of surface vesszls) mas completed early in 1041, i t  was eventually decided for military 
reasons that  Australian manufacturers should copy closely tlie British Mk. 11. design. The 
Laboratory developed and produced three prototype " ASV Beaeoals " ~ ~ i l i c l i  provided valuable 
navigational aids for aircraft fitted with ASV equipment. 

Prototype niodels of Rebecca-Eurclia equipment were made in close collaboration with 
the final manufacturer. The former is an  airborne set and the latter a ground bcacon, the two 
being combined to provide a system designed to allovr aircraft to locate ~vitli a cc~racy  specific 
groui~cl positions, either for guidar:ce in supply dropping or to  allow delinc):~tion of our for~vasd 
lines for close support bornbing 

(iii) For the Navy.-Thc LEI ~~jrat,ory's first work on behalf of the Navy vr~ias the production 
of two portable equipnients kno~vn as " R.11." and inte~ldcd for use on battle practice targets 
to  increase the range a t  wllich these could be " seen " by radar means. 

Considerable assistance was provided, mainly in the design of the necessary aerial systems, 
in adaptiiig locally produced radar sets (8h.l) and ASV) for use on ships to  provide air warning. 
Since the performance of this equil~ment in a role for which i t  I$-as not intentlvd wax inadequate, 
a high-powered air warning equipment with greatly inlproved perforniance (A286Q) was 
designed and built and a number of Australian vessels were fitted with sets of this type. 

For sea seardl purposes, a micron-ave set was developed, and several protot,vpcs were 
completed (an earlv model of this cquipnlent being fitted to  the ill-fated 1I.M.A.S. Canberra). 
The ltadiophysics ~ a b o r a t o r v  also collaborated closcly with the ru:~liuf;cctl~rclr in the design of 
a high-powered version of this set which was si~bscquently fitted to a largc~ i~umber of Royal 
Australian Navy ships. 

(iv) For General Helcd-quarters.--TVork for General Head-quarters was carried out in 
ration with a group of American mrorlters based a t  the Radiophysics Laboratory and 

sent to  this theatre by the Office of Field Service of O.R.12.D. Developmc~nt of a light-neigl.lt 
microwave GCI equipment and of an oir warrliug set designed particillt~rly for detecting aircraft 
in difficult country was conlplcted. 'l'he rapid advance of our forces iiortlirniards and the 
increasing availability of united States eqliiplncnt. follorving the cornplction of the European war. 
made i t  unnecessary for this equipment to proceed to thc production stage. 

8. Radio Co~nter;measures.-~4 special secbion of tlie laboratory was fully occupied, during 
the last few years of tlie war, in developing cqlxiprrlent to dcterrnine the actual frequencies being 

- used by the enemy and the prcxise location of his radar stations, and with the special problems 
in coiinexion with tlie provision of measures to prevent effective uGe of his radar by the enemy 
and to  minimize the effects of enemy " jamming " of our ow11 equip~~lent .  

9. Work on Propagution.-Throughout the war the Radiophysics Laboratory has been 
,actively engaged on rcii::nrc'rics on the propagation of radio waves, particularly those aspects 
concerned with the use by the Armed Forces of radio and radar con~munication and detection 
networks. The work in these ficlds may be treated under the following I~road sul-,divisions :- 

(i) Super-refractioiz.-As the techniques of generating and using shorter and shorter 
wave-lengths were clcveloped and applied. during the ar, ample evidence mas accumulated that  
these waves were not always propagated in straight lines, as hacl been gencmlly assumed. They 
were frequently subject to  appreciable refractions, and sorrletinles were strongly reflected a t  
relatively low hcights in the atmosphere. This phenomenon is due to the fact that  the 
refractive index of air from high frequency radio warts is appreciably modified by its w a t ~ r  
vapour content, and hence variations of the latter rilay easily give rise to non-rectilinear 
propagation. 

The effects of abnormal propagation of microwaves were of direct interest to the Armed 
Forces, since tlie useful range of our own radio arld radar equipment, and also the range a t  which 
detection of our Forces was possible-by the cnellly, was no longer fixctd and predictable but was 
subject to  large variation. Early in 1944. tllercfore. the Radiophysics Laboratory undertook 
to  carry out experimental and theoretical investigations into the cause and incidence of " super- 
refraction" as this phenol.~lenon has been named. An immediate objcet of this work was to 
rllake available to the Services such advice and information as would allow them to  appreciate 
the effect of this phenomenon on their detection and communication networks, and possibly 



to forecast its occurrence from a knowledge of the meteorological situation. The problem to  
be investigated has three main aspects ; firstly measurement of radio transmission conditions 
over known paths ; secondlv, precise dctermirlation of the meteorological conditions over these 
paths ; and, fillally. corrciation and interpretation of the results in terms of the general 
meteorological situation. 

Investigations have proceeded along the following main lines :- 
(a) By analysis of regular daily observations made a t  a large number of Royal Australian 

Air Porce and Army radar stations situated around the coastl~ne of Australia and in New 
Guinea. 

It was decided to make use of this extensive radar reporting network to obtain 
information as to the incidence of super-refraction around Australia. IVitli the ready 
co-operation of the Services, a series of simple observatioris was devised for each station and 
the resulting data regularly reported to the lladiophysics Laboratory for analysis and correlation 
with the lino\vn ii~c~teorological situation prevailing. Ry this rneanr. an exceedingly valu;tble 
mass of iizfor~~~atioii on frequellcies arolirnd 200 Mc/s, niore t!ian comparak~lc wit11 that 
collected in any other part of the ~vorld, has been obtained. The final interpretation of these 
results is actively proceeding. 

( h )  By the direct measurement of meteorological conditions over a specific path, together 
wit11 simultaneous obscrratiolis of radio transmission conditiol~s over the same path. 

These observations were made in the 1)arwin area. ,4 special expedition, equipped with 
radar gear and equipment for making the necessary meteorological measurements in the lower 
at,n~osphere, was sent to 1)arwin for this purpose, and observations were made during the dry 
reason, over the period September to Jjeccnlber, 1944. 

(c) By observations of tlie physical conditions existing in the lower atmosphere in the 
vicinity of Sydney during the existence of rneteorological conditions giving rise to " radiation 
inversions ". 

Such inversions have been found to be prominently associated with super-refraction 
conditions, and it was necessary to examine the behaviour of inversions ~vllich forn~ed over land 
and subsequently drifted out to sea. Special equiprneiit lias been devised and fitted to an 
aeroplane to enable these measurements to be made. 

As a res~llt of the information so far derived, the conditions under which super-refraction 
occurs around Australia are 11ow gc>nerall\- understood, and a coniplete description of the " radio 
climatology " of Australia is being ~~ndertalien. 

~arrll, 

(ii) Noise L~ve l  due to At.i~zospherics.-In planning radio communication channels, a 
knowledge of the interference level which can be expected a t  the terminal points dne to prcwiiling 
atmospherics, is of considerable importance. The scarcity of such information on noise levels, 
particularly in equatorial regions, was, in fact, a source of emharrassnlent to the Armed Forces 
operating in this theatre. 

Assistance has been given to a United StL,tes Radio Propagation Unit in ~et t ing  up noise 
recording equipillelit in northern areas, and to the Royal Australian Air Force ~ i ~ i t l ~  sirrlilar 
ecpiyment in the Darwin area. The results of thes:: observatioi~s are being analysed a t  the 

. 

Laboratory and made available for general circulation throughout the Services. 
The Laboratory has also acted as the checking and distrihnting centre for further noise 

recorders being sent to the Pacific theatre by the British Radio Board as part of a world-wide 
plan for the collection of data on noise Icvels due to atmospherics. 
A 

(iii) Iorzospheric 0bserwtions.-In the operation of radio communication circuits in which 
reflection from the ionospllere is involved, kno~\ledge of the height and deli~ity of the refl~cting 
" layers " is of vital importance, since this determines the maximurn radio frequency which may 
be used. Early in the war a ~~-orlcl-~;-,.idc organization was set up, under the Inter-Services 
Ionosyl~cric Bureau, Great 13rit;lin. tL,> I~lter-Scr\~iccs Radio Propagation Laboratory, United 
States of America, and the Radio Research Board of the Council for Scientific and lntlnstr*ial 
Research, to collcct basic ionospheric data and issue regular predictions of optimum 
communication freql~encies for all circuits in all parts of the world. At that time the number 
of recular ionosplicric " observatories " mTas lbnitcd, and it was accordingly dccided to estal,lish 
additional rccording  station^. The Radiopl~ysics Lalooratory, therefore, designed and built 
six automatic ionospllcric recorders of the P'-f or multi-frequency type. Three of these have 
been delivered to the Royal Australian Air Force for use in the Australian area, two to the 
Ijepartment of Sciciitifk and Industrial Research, New Zealand, and one to the United States 
Signal Corps for ii~stallation in tltc Central Pacific. Follo~~ring the need for further stations, 
work llas commenced o : ~  the construction of an aclditional scven automatic recorders. Tllese 
are of generally similar design but are providcd with an extended freq~ency range, to cover, 
as far as is practicable, the increased ionospheric densities to be expected f6110wing the 
commencement of a new sunspot cycle. 





(i) Mechanism of Boundary Lubrication. -Further work has been carried out to clarify 
the mecllanisnl of boundary 1ul)rication. Accordiilg to the theory discussed in earlier reports, 
the boundary lul~ricittio~i of uletals is effected by interposing btltwecn the rnk)l)ing surfaces a 
thin rigid film, capable of reducing tl:e alno~xnt of n~ctallic contact and posscssit~g a, relatively 
low shear strength. These fih:ls tnaintaiil thcir lubricating propcrtics u11ti1 at  elevated 
temperatures they soften. lose their rigidity, a~ltl  allow iincrcasrd vnctallic seizure to occur, 
with a corresponding irlcrease i!l ~nctallic friction and wear. The general evidence indicated that 
the lateral adllesiorl between the lubricant nlolecules was a t  least as i~s~portant as their strength 
of attachment to the metal surface. A further investigation llas Iwcn carried out on the 
lubricating properties of pure fatty acids, llydrocarboiis alid soaps deposited on metal surfaces 
in 1ayt.r~ of increasing tllickncss. This has heen combined with el~ctron diffraction studies of 
the structure of t!iese fi1.m. The results show that in some cases a single rrlolecular layer may 
provide effective hrbrication ; in other cases apprcci:tl)ly tliicker f i lm are necessary. 'The 
frictional behaviour may also be profoundly affected hp the prcscnce of superinculnhent oil or 
soh7entr. The investigation is incomplete. hut the rc~slilts already ol~tainc~d :ire of interest botli 
frorn the fu11d:tmental a i d  froln the practical point of viem . 

(ii) Thp Developmesat of ct 81)ltthle Extreme-Pressure Cutting and Drawing Lz~briclzn~.-Apart 
from their properties as c o o l ~ ~ ~ t s ,  cutting oils and drawing Al~ids functio~i m:ninly as extreme- 

* . pressure lubricants between the work and the tool or (lie. On accourit of the high tcmpc~tatures 
developed a t  the rubbing s~xrfaces, thc~se h~brica~its ~nust'i~iaintain their properties at  ele~ated 
temperatures. Under cxtrclne conditiolis the ordi~lary type of mineral oil or soap is inadequate, 
and it is usual to atid coinponnds contai~iing sulphur, chlqrinc, or other active ingredients. In 
conjunction with the oil companies, a systematic analysis of the effcct of different active 
ingredients ancl their method of incorporation has beell carried out. This work lras led to the 
development of lubricants which hare proved ~ncc~ssful  in severe drawing and machining 
operations. 

(iii) Teqnperatz~res Developed between the Piston Ring and Cylinder Wall of a Running 
Engine.-The previous report described an investigation into tlic coizditio~~s of lubrication 
between the piston rings and cylinder wall of a r-tlnning engine. It was shown that metallic 
contact Ijetmeen the cylindcr wall and piston ring can never be corrlpletely eliminated. Even 
with the best lubricants, irltcrmittent breakdown of the lubricant film occurs wit11 consequent 
metallic seizure and wear. This investigation has kjecn extcnclcd to a ineasurelnent of the slirface 
temperatures developed between the piston ring and cylintler wall of a running engine. Thgd3lba 
method consists of using a constantan piston ring and ul~easuring the thermal e.m.f. developed 
between the rubbing snrface of the ring alld cylinder TI-all. T11e work is a t  an early stage, but 
the results already shorn that extrcnlely lligli temperat,urcs may occur. The surface 'temperature 
fluctuates extrendy rapidly throughout the stroke, and the resnlts confirni the earlier conclusion 
that intermittent metallic contact occurs through the lubricai~t film. 

These observations are of direct practical interest, since it is clear that the performance 
of a lubricant will largely dcpeild on tlle highest temperat~~res reached at  the real points of 

, contact. The observations are also of interest from the fundamental point of view, since they 
shed additional light on the detailed processes occurring between inctal surfaces rubbing under 
conditions of l~oundary 1uk)rication. 

(iv) Co~rosion Pmverztion of Ball Bearings.-The problem of corrosion of small ball bearings 
I 
I of aircraft instrnlnents is a serious one, particularly when they operate under tropical conditions. 

An investigation csrried out in the laboratory under hot humid conclitions s h o x ~ ~ d  that suitable 
anti-corrosive agents may produce a marked reduction in the corrosion. An appropriate 
recommendation has been made to the Air Force. 

3. Thickened Fuels for Flame-Throwers.-In order to increase the range and efficiency 
of flame-thro~rers, it is ui.ual to use petroleum as the fuel and to thicken it into a s t r i n g  tenacious 
gel. IJntil rec~ntlv the thickening agent used in the southern Pacific area consisted of an 
American product containing materials not available in Australia. As a result of investigations 
undertaken by the Section, a fuel thickener from locallv available raw materials has been 
successfully developed for use in temperate and tropical climates. 

4. Friction and Wear.-Previous reports have described investigations into the physical 
processes which occur during the wear of metals and other materials. This work has been 
cont'nued. 

(i) Surface Damage of L~lcbricatcd lWetab.--The previous report described a technique for 
examining the contours of metal s~lrfaces by cutting a taper secbion a t  a very oblique anplc to 
the surface under examination. This vields a contour of the surface with its vertical component 
magnified about ten times. This tecl?niqwe has heen apnlicd to an investigation of the wear 
of rubbing metal surfzces ; the resnlts s h o ~ ~ ~  that with clean surfaces there is marlied ~nctallic 
seizure and the rnetals are torn and highly distorted a t  the points of real contact. When the 
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surfaces are lubricated the amount ofmetallic interchange and surface damage is greatly reduced, 
so that its detection, even by tapcr section methods. is very difficult. In i l  recent investigation, 
an electro-micrographic method has beell developed to record the minute quantities of metal 
transferred horn one surface to the other as sliding takes place. The method not only gives a 
measure of the total amount of metal transferred but indicates the may in which the metal is 
distrihutcd over the surfaces. It is extremely sensitive and in some cases quantities less than 
a nlillioilth of a gram may be readily detected. The results show that in the presence of a 
lubricant the amount of metallic pick-up is greatly reduced and that in general it is not spread 
as an even film but is distributcd irregu1:lrly over the surface of the track in a number of small 
discrete particles of varying size. These results confirm in a simple and direct manner the view 
that metallic adhesion, seizure and tearing occur cren through the best lubricaurt films. The 
investigation sheds considerable light on the mechanisln of metallic wear and the boundary 
lubrication of metal smrfaces. 

(ii) The Structure and Wear Properties of Cast Iron.-During the last few years the need 
for locally produccd aircraft piston rings has greatly increascd, particularly in view of the 
expansion of the aircraft industry and the uncertai~~ty of rcgular supplies from abroad. Most 
of these piston rings are made of cast iron, and it lias been found that quite r~liiior alterations 
in the composition or casting technique nlay have a profound effect on the wear properties of the 
rings. For this reason it has been difficult to obtain locally produced rinpq of a collsistently 
high quality. A long-range i~~r~estigation ]:as been commenced on the relat~on between micro- 
structure and wear properties of cast iroiis. The resulta already indicate that small changes 
in the distribution of the graphite constituent may have a very marked effect on the wear. 
It is hoped by extending this investigation to determine the micro-structure and composition 
which give thc best wear properties and to translate tlzese results into terms of foundry practice. 
The ixlvc~tigation will al:so yield further information on the basic mechanism of wear between 
metal surfaces. 

(iii) The Efect of Abrasive on. W~ar.-In many parts of Australia and in other dry dusty 
regions extremely high rates of wear arc often obs2rved in aircraft asnd other types of engines. 
Tliis is largely due to dust particles drawn into the engine during ruuning, and for this reason 
aircraft engine? are usually supplied with air filters. Although the use of filters res~l ts  in 
increased life of the engine, the detailed way in whit h the dust particles produce increas2d wear 
is by no means clearly understood. An investigat'oi has been carried out on the effect of 

e abrasive partic es on the wear properties of steel s:~rfaces, slidilig undcr conditions of boundary 

1 lubrication. The results slio~r. that in the absence of abrasive particles the wear is extremdy 
small and the surfaces will run indefinitely without s?izure occurring. In the preso,nce of 
abrasive particles the rate of wear rises appreciably and there is a slight inereas2 in friction. 
The most niarked effect, however, is on tlie life, i.e., the length of time the surfaces will run 
together before seizure occurs. Once seizure occurs the friction rises and the wear increases 
enormously. It is found tliat the life is sl~orter the greater the concentration of the abra~ive, 
the larger the particle size, the greater the load, the higher t l ~ e  surface speed, and the rougher 
the surfaces. In addition, the life is influeliced very marliedly by tlie amount of active 
ingredient in the lubricant. Whichever of these variables is considered, it is usually found that 

I 
U 

there is a critical range over which a small change in the variable produces a very 'large change 
I 

in the life. 
It is suggested that the life of the surface depends ess2ntially on a competition between 1 the rate of breakdown and the rate of re-formation of the lubricant film. The abrasive particles 

I cause a marked roughening of the surfaces and a grea,t increase in the number of points at  lVhich 

I 
the lubricant film is broken down. If the breakdown of the lubricant film is more rapid than 
the rate a t  which it can re-form large-scale seizure will occur. 

I Altliough this investigation is essentially a laboratory one, the results may be expected 
to be applicable to most sl'ding mechanisms operatin? undcr conditions of boundary lubrication. 
It is clear that, in general, extremely small quantities of abrasive particles may profoundly 
affect the running behaviour of sliding surfaces. 

(iv) Frictional Properties of Bronzes.-In recent years there has been a tendency to use 
manganese bronzes as bushes, bearii~gs, gears, &c., in place of ordinary pl~osphor bronzes and 
gun metals, on account of their superior mechanical properties. The frictional properties of a 
number of locally-produced nianganese bronzes have been compared. In particular their 
frictional behaviour in thc presence of various lubricants a t  elevated teniperatuses has been 
investigated. Similar experinients have heen carried out to compare the frictional properties 
of locally-produced porous bronzes with those of importcd materials. 

5 .  The Developlnent and Manufacture qf Aircraft and Other Bearings.-During the last few 
years there has been a steadily increasing demand for locally-produced aircraft beariiigs as a 
result of the growth of the aircraft industry and Air Force needs in Australia. The Section has 



continued to assist industry in developing techniques for the manufacture of aircraft and other 
types of bearings. Tllese include electrolytically deposited bearings as well as those involving 
stationary or rotary castiiig methods. The techniques so developed have been handed on to 
the Services and the mannfacturcrs. This part of the work of the Section has been carried out 
in association with the I'ilot IJcaring Annexe of the Bepartnlent of Aircraft Production and 
general application of the work comes under t l ~ e  Rearing Control Committee. 

Parallel with this developmental work, the Section has carried out a more basic 
investigation into the properties of bearing alloys, and the influence of structure and con~position 
on these properties. A study has also been made of the factors responsible for the development 
of defects in manufacture or failure in service. 

(i) Casting Co~~ditions and Xtrz~cture of Copper-Lead Bearin-9 Alloys.-One of the most 
common types of hearings in use in high-powered aircraft to-day is the copper-lead bearing. 
This alloy consists of a hard matrix of alrtlost pure copper in wliicll are dispersed fine particles 
of lead. The distribution of the lead and tlle structure of the copper have a profound effect 
on the physical and hearing properties of the alloy. Investigations have been carried out on 
the influence of composition. castii~g temperature, atmosphere, rate of quenching, kc., on the 
general properties of the hearings. A recent investigation into the effect of ~rliall quantities 
of other metals, in particular tin and silver, on the structure and properties of copper-lead alloys 
has been carried out. The results show that small quantities of these metals may have a very 
markcd effect on their structure and in particular on their casting cIi%racteristics. This may 
lead to a much greater efficiency in the manufacture of this type of beaiaing. Systematic 
investigations of this type malte it possible to specify and standartlize nlore precisely the 
conditions necessary for the succ~ssful manufacture of such bearings. 

(ii) Silver-Lead Beari~zgs.-A more recent development in aircraft engines is the silver- 
lead bearing. This consists of a steel backing coated with a comparatively tllicli layer of silver. 
A thin film of lead is then deposited on top of the silver, and an extremely tllin fiilrl of indium 
is then flashed oil to the lead. This conlbiilation of a hard substrate, posses~ing high thermal 
conductivity, covered by a tliin film of a vcry soft ~ l~e t a l ,  pro\-ides a bearing which gives 
excellent perforrnance under the cxtrerne conditioi~s obtaining in aircraft engines. 

When these bearings were first manufactured locally, the silver was centrifugally cast 
on to the bcaring shell. A rlluch cleaner and more convenieiit  neth hod m'rlich was developed in the 
laboratory consists of depositing the silver layer electrolytically. lVlien suitable precautions 
are taken, this nletliod is extrenlely effective, and a number of successful bearings have already 
been made by this technique in the laboratory. A larger pilot plarit constructed by D.A.P. 
in collaboration with the Section is now in operation and has produced its first production hatch 
of silver-lead-indium bearings for the Air Force. The method has also been applied to the 
production of silver-lead 1)caringe for other types of engines. 

(iii) General Sleeve Bearing Desi,qn.-As a result of numerous requests from the Services 
and others, a report Elas bcen prcpared describing the main feat11rt.s to be considered in the 
choice of a suitable sleeve bearing. 

(iv) Bearing Testing : The Lubrication Between a Journal and Bearing.-Apparatus has 
been constrt~cted to examine the performance of bearings under various conditions of load, 
speed, type of lubricant, kc. As part of this work a preliminary investigation has been carried 
out on the conditions of lubrication between a journal and a typical hrol?ze bearing. The 
experimental method consists of an analysis, by a cathode ray technique, of the electrical 
conductance between the journal and the bearing. The results show that even if the running 
surfaces are very finely finislied and the initial alignment and fitting of the journal and bearing 
are of the hiqhcst order of accuracy, there is always considerable metallic contact het~veen the 
journal and k~cnring in tlle early stages of rnnniug. As the surfaces are run in. the anlount of 
metallic contact decreases, and after a well specified preliminary period there is an almost 
complete film of lubricant separating the metal surfaces. However, even under the most 
favorable conditions a certain amount of metallic contact may occur through tllc lubricant film. 
These rcsults einphasizc the inlporta~lce of the rmlning-in period a i d  the extent to ~vhich the 
boundary lubricating properties of the lubricant and the bcaring alloy may determine the 
ultimate performance of the bearing. The method may also be uscd to investigate the effect 
of load, speed, temperature, and oil viscosity on the lubrication of the bearing. 

The results obtained are of great interest practicallv, since they provide a simple and 
direct method of investigating the running-in treatment that a given bearing may need. The 
investigation also sllcds light on the basic mechanism of lubrication of typical journal bearings. 

6. Thermal Stresses in Metab.-(i) Bearin-9 Alloys.-Earlier work has shown that when 
metals slide on each other, the surface ternpera,ture may become very high in localized areas, 
leading to softening and plaetic flow of the surface. This heating is confined to the summits 
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I of the surface irregularities and to a very t,hin layer a t  the surface. However, certain metals 

and alloys in practice are subjected to a bulk heating and coolii~g, particularly wit11 bearings 
which are suk~jcct to frequent heating and cooling during use. This cyclic thermal treatment 
will prodace thermal stresses of the bearing alloy which is bonded to a steel backing, and under 
certain conditions this will lead to cracking in the soft bearing alloy, particularly in tlie vicinity 
of the bond with the steel. 

Subsequent experiments have revealed that cracking also occurs in certain types of 
bearing alloy when it is unattached to a steel shell. .Cyclic thcr l~~al  treatment I)et\~ een 30" C. 
and 150" C'. has been sho1~11 to produce surface cracks in tin-base bearing alloys even after 
twenty cycles, whilst the surface distortion is marked after 200 cycles. On the other hand, 
this phenomenon is not shown by lesd-base alloys. The eKect was attributed to the change in 
thermal expansion with direction within the grains of the alloy. 

A systematic study of the phenomenon in the tin-antimony alloys has revealed that the 
magnitude of the effect decreases with antimony content, and is not very pronounced in the 
alloys of high antimony coiltent where much of the antimony is present as a hard second phase. 
This may be 3-C significance in tlie development of bearing alloys less susceptible to deform a t' lon 
by c; clic thermal treatmcnt. 

(ii) Pure 4fetals.-To determine the origin of the effect found in bearing alloys, the work 
was extended to a study of the beliaviour of pure nretals. The non-cubic inetals, tin, cadmium 
and zinc, showed marlced signs of plastic deformation (as indicated by the appearance of slip 
lines) even after a very small number of thermal cycles. In fact, slip lines have been detected 
in cadmium after a single heating and cooling. On the other hand, the cubic metals, lead and 

1 aluminiilin, showed no signs of plastic deformation after a large number of cycles. I'lsstic 
deformation has also been produced in tin, cadmium and zinc by repeated cooling in liquid air, 
whcrcas lead, ~vlleo subjected to  similar treatment remained undefor-med. The deforrrlatiorl 
is thus dependent (\11 the change in temperature and not on its a1)solute value. Further 
experimental work has confirnled the theory that the phenomenon occurs as a result of the 
anisotropy of thermal expansion in the non-c11 bic metal erystnls. The experin~ents show that 
on heating and subsequently cooling a polycrystalline non-cubic metal. the crystal grains 
expand to varying degrees along the different axes and thus set up stresses a t  the grain 
boundaries, which may cause plastic deformation of tlie metal. X-ray photographs have shown - that the deformation exists throughout the whole bulk of the metal, and accuniulatea ae the 
nurnber of cycles is increased. I11 some cases recovery occurs after a large number of cycles. 

The effect, which has not previously been observed, is of some fundamental interest and 
has a bearing on the theory of the strength of materials and of the physical properties of metals. 
The investigations have sho~vn that considerable stresses can exist in both annealed and cast 
non-cubic metals, and this has led to a logical explanation of such well known phenoinena as 
grain growth in cast metals. The results suggest that the effect lnny have practical applications 
to the failure of certain metals and alloys in service, and rnay explain some observed differences 
in the behaviour of lead-base and tin-base bearing alloys. 

7. The Deformation and Recrystallization of Duplex Alloys.-A programme of work has 
been initiated on the deformation and subsequent recrystallization of alloys consisting of two 
phases. In the first place, experiments arc being made on duplex (60-40) brass. The 
investigation of relative deformation and work hardening of thc two phaszs in such an alloy 
mav elucidate the probleni of the interaction between crystals of different physical properties 
in polycrystalline material. An investigation of the annealing of srlch a deformed duplex 
alloy is being made with a view to determining where, and in what manner, recrystallization 
.of the cold-worked phases occurs. This work may have an in~portant bearing on the industrial 
working and for~rling of complex alloys and may suggest new methods of treatment. 

8. The Study of Transient P1zenomena.-Additional photographic and electrical methods 
have been developed for the exp~rimental investigation of events that occur in a very short 
interval of time (of the order of nlillionths of a second). These methods are bcing applied to the 
study of trans'ent pllenomena associated mith friction, lubrication and wear, and the rapid 
changes which occur during iinpact. They are also being used to investigate explosive reactions 
and the mechanism of initiation and detonation. 

9. Detonation of Explosives by Impact and Friction.-During the last few years the Section 
has carried out a foddamental investigation into the mechanism of initiation and propagation 
of detonation in explosives. The n~orl< sliotvs that mith certain liquid explosives, the initiation 
is usually follo\ved by a comparatively gentle process followed by a mucll more violent type of 
propagation. The processes involved are very complex and of extremely sltort duration of 
the order of millionths of a second ; their investigation has been greatly faci itatecl by the 
development of high speed electrical and pliotographic techniques. 
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Earlier experiments have shown that under certain conditions the impact sensitivity 
of liquid explosives can be er1orrnous:y increased. Exten~ive investigations suggest that this 
effect is due, a t  least in part, to the sutlden teuljwrature rise produced by the adiabatic 
co~~ipression of minute air pockets trapped between the colliding surfaces. 

A parallel investigation has been carried out on the cffect of friction on the detonation 
of liqliicl and molten explosives. The results suggest that under suital)lc eontlitions the 
explosive may be detonated by local te~npcrature flashes developed between the rubbing 
surfaces. 

These investigations into the general rnecliailism of initiation and propaqation of 
explosive waves and the detonation of explosives by inll>act and by friction are of basic interest 
and are I~cling contin~xed. The re~ul ts  are of practical interest in the safe handling of explosives 
and the prevention of accidents during mannfacture. 

10. i~lztzzle Velocity of' Pwjecti1es.--A portable equipment has been developed in the 
laboratory for measuring the mmlzzle velocity of projectiles to a high degree of accuracy. It 
consists of two lnain parts ; a sky-screen ~vhich detects the po~ition of the  projectile a t  two 
points exactly 10 feet apart in its trajectory, and a l:iph preci~ion clironorncter n-l~icl~ uleasures 
to within a few rriilliontlls of a second, the time the projectile takes to travel bet\\-ccn thcsc two 
points. 

The whole equipment fits into an army truck and can be driven to forward areas 
or elsewhere and velocity determinations made in situ. A number of these eqtripments have - 
been rnatlc for the Australian Arnly ancl a special model has been produced for the British 
Admiralty as standard equip~ncnt. 

1 1 ,  il~isee1laneous.-As~istance and advice have been given to the Department of Aircraft 
Production, to Government organizations, and Lo industry on a variety of prob'ems Members 

- of the Section are assisting or arc acting on various cornmittces such as t l ~ c  Bearing Control 
Coml~iittee, the Aero Ei~gine Cylilider ancl I1iston Ring Control Committee, Corilmittees of the 
Australian Council for Aeronautics, the Lubrication Sub-Colnniittee (Afunitions Supply 
Lahoratorics), and the Standards Association. Tllcre has also been co-operation with 
the Scientific Liaison Bureau, thc llirectorate of Tecllnical Practice, and t l ~ e  JIunitio~is Supply 
I,al,orntoric~ on a number. of problems. 

12. Yub1icutio~zs.-The follo~ving papers were published during the year :- 
~ C L  

Boas, IFT., and Hone~coml)e, R. T i .  I<. (1944.).-Thernial fatigue of metals. Nature 
154 : 338. 

Bo~vden, F. P., and Moore, A. J. TV. (1945).-Adhesion of lubricated metals. Ibid. 
165: 451. 

Courtney-Pratt, J. S., and Tudor, G. K. (1944).--Lubrication between the piston 
rings and cylinder \$-all of a running engine. Coun. Sci. Ind. Res. (Aust.), 
Bull. 179. 

Honeycomloe, R. W. I<. (1944).-The preparation of sections of copper-lead alloys 
for rrlctallographic exarninatio~l. P~oc. A'ccsicr pz. Inst. Min. d3 Met. N.S., . 
NO. 133 : 29-33. 

Mulcahy, 14. F. R., and Yoffe, A. (1944).-Explosive reactions. 1. Chain reactions 
and gaseous explosions. Aust. Chern. Inst. J .  & Proc. 11 : 106. 2. The 
propagation of gaseous explosions. Ibid. 11 : 134. 

Mulcahy, M. F .  R., and Poffe, A. (101S).-Explosive reactions. 3. The initiation of 
explosion in solid explosives. Ibid. 12 : 198. 

Tabor, I>. (1945).-The frictional properties of some white-metal bearing alloys. 
The role of the matrix and the hard particle. J .  App. Phys. 16 : 325. 

XIX. BUJ1,DING MATERIALS RESEARCH. 
For some years, requests had been received from various branches of the building industry 

for tlze establishrricnt of a Building Research Station, and in 1943 a Buildii~g Kesearcll Conzmittee 
was formed ; it consisted of Council for Scientific and Inclnsti.ia1 Research oficers, its functions 
be'ng to investigate the desirability of undertaking building research in Austra'ia. This 
Cornlnittee presented its report in August, 1943, and recommended that building research work 
be started as soon as possible. The report of the Con~mittee was endorsed by the Council, and 
i t  as dccitlctl to proceed with tlie appointment of alz Officer-'13-C'linrge, v~hose duties would be 
to  make dctailed survey of the building industry and to decide wllicll of its problems were the 
most urgent and capable of being inr-cstig;iteJ by existing laboratori~s. Mr. I. Langlands, ~ I I O  
had llcen 0fiei.r-in-C'harge of the Tin~ber JIecl~anics Section of the !hision of Forest Products 
for tl-lirteprr 3-ears, was appointed to the yo,,ition in Uecernber, 1944. 

I 



Concnrrently with the investigations of the Council for scientific and Industrial Research 
Building Research Conliiilttee. the Cornn~on~vealth Housing Conlmission and the Ilepartrrlellt 
of Post-war Reconstructioll had invcstigatcd the need for building researell in ihlstralia and bad 

1 come to the conc!usion that an Exprriinental Ruilding Station should be esta1,lished for the 
purpose of experimenting ~vith new ideas in building con~truction. Tlle Director and Assistant 
Director of this Station were appointed in July, 1944. 

A joint meeting of representatives of the Council for Scientific and Industrial Research 
and of the Board of J1:inagernent of the Commonwealth Experimental Bui ld i i~~  Station (or1 
which the Council for Scientific and Industrial Re~earclz is represented) was lleld In July, 1944, 
in order to define tlie relative functions of the t ~ o  organizations. I t  was decided that the 
Corr~mon~,vealtli Experimental Building Station ~11ould be rcfiponsible for investigations into 
the design, construction and pcrforrnance of building. and that the Council for Scic~~tific and 
Industrial Researcll should be responsible for investlgatio-rrs into building n~aterials and their 
uses. It was agreed that there ~ ~ o u l d  necessarily be an overlap but, provided t l le~e was close 
co-operation between them, this shoulcl not be harrnf~~l. and on the other hand was likely to be 

! beneficial. Experience has shown that this viewpoint was correct, and, in practice. there has 
been the utmost harmony and co-operation which has aided rnatcl ially tlie progresr of the work. 

~ollowing his appointment, the Officer-in-Cliarge made a survey of the building iiidustry 
in Queensland, New South Wales, Victoria and Soutli A~lstl-alia, contacting associations and 
individuals representing a11 branchcs of the industry--housing authorities, Govern~rlent 
departments, architects, engineers, builders a,nd manafacturcrs. He also visited New Zealand 
to investigate matters of comnion intercst to  Australia and New Zealand. As a result of this 
survey (~vhich llas not yet been completed) a list of urgent problevrls was prepared. It was 
fouild that, although many of the problen-is could well be llar~dled by existing laboratories, in 
a, rlurliber of them a cons~dcrable amount of preparatory worli- was requir.ecl which could best 
be handled by Buildi~lg hIatcrials Research staff. It was, tl~crefore, decided to appoint two 
research officers to undertake this work. One of these officers, who will specialize in concrete, 
started duty in June, 1945, but the other has yet to be appointed. 

A few of the problems listed could be investigated without intensive preliminary study 
by Ruilding 9laterials Research staff. For example, the Division of Forest Products is 
invcstigatilig thc crazing of exterior plywood, the dcvelop~nent of sawdust cement floor surfaces, 

a- and the properties of adhesives. The Eirision of Physics is rrlaking an investigation into the 
thermal properties of building materials. The Division of Soils has started an exterlsive 
investigation into the phj-sical properties of soils in the builclir~g estates of the Victorian and 
New South Wales Housing Cornrrlissions in an elideavour to provide data for the more rational 
design of building foundations. Thc same Division is also co-operating \\-it11 the Co~nmonmealth 
Expcrjmcntal Euilding Society in a joint iiivcxtigatio11 into the whole problem of the design of 
foundations of small houses. The Munitions Xlxpply Laboratories and the Victoria11 Stat(. Rivers 
and M'atcr Supply Commission have also kindly assisted in investigation on paints and sands. 

As in m o ~ t  industries, research has, in ~riaiiy cases, greatly out-distanced its applicatiorl 
in the building iiidustry, and the Builclilig Itesearcll Committee in its rrport recommel~dcd that 
an Information Officer be appointed to the Building ~Iaterials Research ~,taE, his duties being 
to keep in tauch with the tecllnical literature relating to the building industry, to digest it, and 
issue it in a form suitable for use by the industry. This ofiiccr started duty in ,Tiu?lc, 1915, and 
is now engaged in indexing and classifj7ing the great vohme of existing literature. Hc will be 
assisted in this by the appointnient of a trained librarian in the near future. 

XX. OTHER INVESTIGATIONS. 
1.  Dairy Research.-(i) General.-The worlc of the Section has again been devoted chiefly 

to problelns arising out of the war. Close collaboration has been maintained with the Se>ruices, 
Government departurcnts, and numerous memk)ers of the dairy industry, and the advice of the 
Section has frecluently been obtained on problems of immediate urgency relating to dairy 
products. Steady progress has been made mith investigations on the manufacture and 
properties of several products. 

(ii) Concentrated Hardened Butter.-The last report described a hardened butter substitute 
designed for use in the tropics. This consisted of dry butterfat conttlining 3 per cent. 
hydrogenated peanut oil and a s~llall proportion of salt and skin1 milk powder. It mas found 
that increasing the proportioils of salt aj:d skim milk pomder to 2 and 4 per cent. respectively 
improved the flavour of the product, and when this formula together mith rnodifictltions in the 
rncthod of manufacture mere adopted the product was naliled " butter. concentrated, hardened ". 
It is being produced in large quantities for the Armed Forces. Experiments have ~ h o ~ v n  the 



types of hutter ueed in manufacture which give the most desirable flavour to the product. 
Certain tilints are concentrated in the final product while others are eliminated in the process 
of manufacture. 1 he toffee-like flavour which sometimes appeared in the dry butterfat, even 
wit11 careful melting a t  tlie lo\\-est practicable temperatures, has been found to be due to the 
effect of heat on tke traces of milk solids left in tEle dry butterfat. These are now removed by 
a mech:tnical clarifier. On storage of the finished prbduct at  temperatures of about loOO I?. 
a toffee flavour ~onletimes, but not invariably, develops. Because of its erratic nature the reason 
for this is ol~scure. Analyses have shown that an apparent loss of eweetness on storage is not 
related to the destruction of lactose. Considerable attelltion has been given to reducing the 
air coritcnt of the product, because this has become of illcrcasillg inlportance in controlling the 
keeping quitlity as otlier rcasolis for oxiclution have been elirniuated, Nore efficient nlacllinery 
l l a ~  been desicrned and installed for de-aerating the product hefore tinning, and the air c ~ l ~ t e n t  
is now regularly below 0.2  per cent. by volume. This work has involvcd tile develop?~:cnt of 
methods of estimating very small proportioris of dissolved air and oxygeli in the prociuct. 
Attention aIso had to be given to rnetl~otls of estimating the small amount of moisture of the 
order of 0 .2  per cent. in sl~cl? a material. The texture of the product has been studied. An 
apparatus was devised for nleasuring the " lower yield value " a t  temperatures below the 
inelting point. Tlie method is based on the force required to drag a wire tllronglz the mass. 
The influences of the proportion of hardened fat, the uiethod of cooling, ; ~ud  of storage on this 
value have heen determined. \Then er:amined soon after manufacture, the yield value was 
fol~rld to be determined more by the lrletliod of manufacture than by the proportion of Ilnrdencd 
fat p ~ ~ s e n t .  ~ i i t a t i o n  of the fat duriiig cooling decreased the yield value and rapid cooling 
caused an incrcaee. After yome nlontlls storitgc at  tropical temperatures the ini!,iallv high yit.ltl 
values of some samples fell and the yield values vere then folind to he related to the proportion 
of hardened fat rather than the method of cooling. The structure of the fat phase has been 
studicd microscopically. 111 some sanzples of the fresh product only an interlocliing mass of 
fine needle crystals, too small to be distinguished individually, could he spcn. In others a 
considcrahle proportion of the fat was non-refracting between croascd nicols i~nd apparently 
consi ,ted of an unstable non-crystalline or sub-cr~-stallinc phare. After holding for some 
months pronounced changes occilned. These were cliaracterized by tlle di~appearance of t t ~ e  
anisotropic phase of the fat, a general coarsening of crystal structure and a t  the higller 
temperatures the dereloplllent of numerous comparatively large free fat cry~tsls up to 
0.01 5 rnillirnctres in length. ~ ~ . l l  

(iii) Oxidation of Butterfat.--The last report drew attention to the importance of fat 
oxidation in c;nlsing deterioration of flzvour in dairy products and work has been continued 
on the problem, witll particular reference to its occurrence in concentrated hardened butter 
and milk po~rder. A degree of oxidation which would be insignificmlt in most edible oils or fats 
can be disastrous in dairy prodncts. Tile sensitive test for oxidation mentioned in the last 
report has been farther irtlproved and has been of considerable use in i n~ re s t i~ t i ng  the problem. 
'I'll? rninirnunl proportion of oxygen in butterfat wliich will give the clmracteristic flavour. 
usually associated with oxidation has been found to be 0 .2  per cent. by volame, a considera1)ly 
lower amount than that reportjed by other irorltere. At lovirer concentration?, butterfat ~ealed 
in glass cont~iners developed peculiar and objectionable flavours on holding for some months. 
These fll-tvours were different tJo any that hare been encountered in the presence of oxygen. 
Meritioll n7as made in the last report of the pro-oxidant effect of Australian dairy salt or dry 
butterf?t. Tlie action could be eliminated by roasting tllc salt or by extraction with certain 
solvent;. It has now been found to be due to the presence of magnesium clrloride. This acts 
as a pr3-oxidant on dry butterfat. The degree of hydration is important and the action is not 
eshibittd by the salt in solution and is conside;ably less with the anhydrous salt. The 
pl~pnon~enon appears to be one of surface catalysis. Apart from roasting or washing the 
m:,gnesium chloride from the salt, tlte pro-oxidant acticn could be elilnirlated by grinding the 
salt with sodium carbonate. 'I'his finding has been apldicd to the manufacture of concentrated 
hard~nrd butter, and the results of storage trials on the conlmercinl product have fully confirmed 
the laboratorv findings. Other di- and trivalent metallic chlorides mixed in small proportions 
wi'bh dry socliarn chloride have been found to act as pro-oxidants on dry fai. Alunlinium 
chloride was particularly active, and this finding may be of sorne value in view of the use of 
ah~rninium in food processing equipment. It has been lc-no~vn for some time that salt has 
pro-oxidant effect on butter held in cold storage, and experiments were made on the use of 
roasted salt in such butter. The treated salt was no better than untreated salt, a result which 
was not surprising in view of the fact that magnesium chloride in solntion llnd been found to 
be inert. A cornhination of salt and aciditv in thc aqueous phase has been known for rnany 
years to lead to t l ~ e  tllerelopment of fishy flavours in hutter, althouph the mechanism of the 
reactiolls occilrring is still in doubt. It is interesting tfo note that, in concentrated hardened 
butter. similar flavours have been found when the proportion of fatty acids present has been 



unusually high or when citric acid has been added to the mixture. Several anti-oxidants have 
been tried wit11 concentrated hardened butter, but the only practicable one which showed 
promise was soya bean lecithin. 

(iv) Cheese.-Experimental process cheeses have been made containing C. ujelchii and 
C. sporo9ene.s separately and together. Tliese have demonstrated that the characteristic 
disco!oration in patches, gas formation, aiid putrid odour which occasionally occur in process 
cheese are produced by C. spologeraes. C. wetchii produces a sour butyric acid odour and gas. 
Development is most rapid when both organisnis are present and it is typical of that caused by 
C. .sporogenes. The presence of lactose favours developnient. 

Experiments have been coinrnenced on the maturing of cheese in special wrapping 
materials which are clairvled to toe sufficiently pernieable to the gases normally liberated on 
ripening but iniperrneable to water vapour. Such wrapping would be valuable in eliminating 
loss caused through rind formation, and if used on sinall packages would enable the cheese to 
be kept without the objectio~~able drying and hardening wlrich usually occurs on Ibe surface. 

(v) Keeping Quality of' Illilli 1'occtler.-The comprehensive survey of the lterpii~g quality 
of milk powder rneulioncd in the last report has now been completed arid the full results written 
up for publication. ltoller and spray dried skim and whole milk powders were stored a t  various 
temperatures and under various conditions of packing. Gas packing (i.e., packing in an 
atmosphere of nitrogen) did not materially irnprore the storage life of sliim-milk powders but 
greatly increased thc life of whole-milk pomdcrs. I11 conlrncrcial practice the advantages of gas 
paclcing were largely nullified by the presence of leaking tins. Skim-milk powders, when 
reconstituted after storage with fresh flavoured butterfat, were no better in flavour than 
reconstituted gas-packed whole-milk po~~~de r s  stored under identical temperature conciitions. . 

Variations in tlie keeping quality of powders made at  different tinies by any one factory were 
considcrable, and great differences in the lteeping quality of whole-milk spray-dried powders 
from different factories were noticed. The roller-dried whole-milk powders examined were 
inferior in flavour to tlie better quality spray-dried 11-hole-milk powders. The influence of 
storage temperatures (15", 30" and 37" C.) was not nlarkcd either with tl:e skin1 or whole-milk 
powders. No correlation between bactcrial counts and initial quality or conditions after storage 
was observed. 

(vi) Cornpressed Szi,gar and Pull-cream Millc Pouder.-About -1,000 Ib. of compressed 
whole-milk powder containing 20 per cent. added cane sugar was prepared during the year and 

f o r w a r d e d  to a firm of confectionery manufacturers in Great Britain who desire to explore its 
possibilities with a view to use after the war? A report has not yet been received from Great 
Britain, but samples held in Australia for six months kept excellently and were favorably 
reported on by the local branch of the firm. 

(vii) Lactic Acid from Whey.-Advice has been given to several manufacturers on the 
production of lactic acid from whey. Experimel~tal work was done on the isolation of lactic 
acid by solvci~t extraction. Etliyl acetate gave prorrlising results in the laboratory, but it mas 
decided that difficulties due to hydrolysis and liberation of acetic acid would make difficult its 
large-scale adoption. No other readily available solvent was found which was suitable or as 
effective as isopropyl ether which is used in the United States of America. The production of 
whey is seasonal and in autumn and winter di6culty is experienced in niaintaining production 
of lactic acid from this source. Under some conditions the use of cane sugar to fortify whatever 
whey is available, in order to increase the yield of acid, is eco~iomically feasible. The main 
difficulty is that the organism L. bulgaricus normally used in whey fernlentation does not attack 
sucrose. A laboratory invcstigntion to detcrmine the best means of utilizing cane sugar ill tlre 
whey fermentation Elas been conducted. Prelinlinarp acid inversion of the cane sugar was 
snccessful, up to 7 per cent. extra sugar being fermented in this way without otherwise altcring 
the conditions of fermentation. It was also found possible to ferment cane sugar directly in 
whey by using a mixed culture of L. bu1,garicus and L. delbruckii. Strains of the latter organism 
suitable for this purposc have been isolated from natural sources. The two organisms together 
gave particularly fast results also in unfortified whey. 

1 
(viii) Publicc/tions.-The following -papers were published during the year :- 

Pont, E. G. (1944).-Ilactic acid from whey. Aust. Milk Dairy Prod. J. (August). 
Pont, 1s. G. (1945).-The keeping quality of tinned butter. J. Coun. Sci. Ind. Res. 

(Aust.) 18 : 53-61. 
2. Radio Research Board.-During the year the Radio Research Board continued its 

programme of investig~tions into the propagation of radio waves via the ionosphere. This 
programme has been carried out under the general direction of the Australian Itadio Propagation ( 

Corvlnlittce 16-hich was set up as a Committee of the Radio Research Board in November, 1942. 
This Comnlittee has a membership representative of all the Fighting and Civil Services and all 
the Government research orgaiiizations carrying out work on radio propagation and allied 
phenomena. 



The progranlrne includes the installation and operation of additional ionospheric recording 
statiorls a11c1 the use of tlie information so obtained in the preparation of radio propagation data 
for use in connexion ~ ~ i t l l  the problenls of high-frequency radio coninlunication. The scope and 
volume of the work have steadily increased, particularly as the result of an International Itadio 
Propagatio~l Conferelice which was held in the United States of Arrlerica during the year and 
which mas attended by the Board's representatives.' 

The results of the programme of investigation and the application of the results have 
proved increasingly valuable to  the Services and to civil radio conlniunication organizations. 
More irllportant still are the new discoveries that  have been made regarding the nature of ,the 
iorrospllere and the new lines of research that have been opened up by the developmental 
programme now that  i t  has been thoroughly o~ganixed on a co-operative world-wide basis. 
Significant advances are expected to follow further research now being planned, but for security 
reasons the details of the present and future progranlrnes cannot be given here. 

The Board's work has been carried out principally in the Electrical Engineering 
Department of tlle University of Sychlcy as in previous years. ,4 second group has been 
working in the Physics Department of the University of Queensland for the past two years, 
and the Commorl~vealth Solar Observatory a t  Canberra has continued its long association with 
the Board's research programme. 

3. 1llinern!jraphic J?zuestigntions.-Ponrteen investigations have been carried out into the 
mineral association of rocks, ores and mill products submitted by inining companies and 
institations. Eachjnvestigation was coiliplete in itself and was directed to solne specific problem 
relating to  th9 use of recovery of the econoinic minerals. 

Two investigations were connected with orc-dressing research on tin ore froin the 
Greisen Lode a t  Xount Bischoff. The tin occurs chiefly as fine particles of cassiterite, seldom 
exceeding 0.1 millimetre in diameter, which are irribedded in a talc gangue with associated 
pyrrhotite ; truccs of stannite are sometirrles found as filnls on cassitrritc, but losses of tin in 
a snlpl:icle concentrate are due mainly to grains of cassiterite witl.1 a thin coating of talc and 
only in a minor degree to  composite grains of cassiterite and sulphide. 

A detailed examination of the copper ore fro111 the Black Star ore body a t  Jlonnt Isa was 
concerned iiot only with the relationship of the copper-bearing minerals to pyrite and pyrrhotite. 
but also with tile rarer minerals containing the minor elements in tlle ore. 'rhe rare copper-iron 
snlphide, valleriite, was found to occur as microscopic inclusions throughout c h a l c o p y r . i t ~  
Sm;lll arno~mts of arsenic are due to  m i ~ ~ u t e  crystah of arscnopyrite. Small amounts of antimony 
arc due to  small inclusions of jamesonite in galena. Silver is attributed to exceedingly minute 
prisms of clyscrasite in the galena, while traces of gold were found in particles and veinlets 
betweell s ~ ~ i a l l  areas of spllalerite and pyrrllotite in chalcopyrite. 

Quarrying operations a t  the Angaston Marble Quarry, South Australia, have revealed 
extensive amounts of friable marble ~vhicli is rejected as n-astc, a ~ l d  an examination of a number 
of bore cores was undertaken to  determine the cause of the friability. It indicated that  the 
most common cause of friability is the presence of introduced, secondary phosphate deposited 
along joints and narrow veins. The alteration of the mzlr1)le is thus related to  t,he t l o w i ~ ~ ~ a r d  
extension of superficial phosphate deposits that  are ,now largely eroded. 

Comparison of some commercial talc p o ~ ~ d e r s  from South Australian talc was made with 
Indian talc. The ~.csults irldicated that  impurities are retained in grinding raw talc from South 
Australia and tliey rnust be reduced by dressing, before tlie local talc powders can cqual the 
quality of imported Indian talc. An investigation of the origin of the occurrences of talc in 
Soutli Australia is now in progress. 

Tlre investigations mentioned in the preceding paragraphs have been facilitated by 
contributiorls frorr~ a nurrl1)cr of mining corrlpanies through the Australasian Institute of Mining 
and Bletnllurgy. The University of Melbourne has also assisted by granting laboratory 
accommodation in the Geology School. 

4. Ore-dwssing I~zc~cstigations.- The co-operative investigations in which the Kalgoorlie 
School of Mines, the South Australian School of Jlirles and Industries, and the 3!Ietallurgv School 
of the llniversity of J'lelbourne were continued througElout the year. 

At I<algoorlie, the majority of the twenty projects urldertakcn dealt witlr various problems 
of gold recovery. l'hc rcnlaincler were investigations into the treatment of cassiterite-tantalite 
ores, the most important of wllich was in connexion with the econoniic commercial separation 
of the two minerals from concentrates produced a t  Greenbushcs. One of the gold projects 
concerned the problem of high-grade gold-antimony ore, the object being to detc.rmme the most 
suitnblc nlethod of obtaining a maximum recovery of gold other than in the form of a gold 
stibnite concentrate. In  addition to  the laboratory i~ivestigations, work on the small-scale 
smelting of copper ores directly to  blister copper has been continued in the field. 



In Adelaide, investigational ~vork has mainly concerned spccial requests for the Minerals 
Committee of the Departnreizt of Supply and Shipping. In addition, however, some work has 
been done on fluorspar, graphite, sillinlanite for refractories, and talc. The beneficiation of local 
talc rock to cosnietic-grade material has now been undertaken. 

In  Blelbourne, work for the year was again mainly confined to base metal ores of 
strategic importance. Extended testing was also carried out on the zircon, rutile and ilmenite 
bearing beach sands of nortliern New South \Vales and southern Queenslamd. - 

5. Mathematical Statistics.-(i) Gene~a1.-A major problem over the period under review 
has been that of meeting the growing demands made upon the Section as a natural outcome of 
expansion of activiticls within the Council. Co-operation with the several lbivisiorls has been 
maintained, and the  major contributiolzs in this field appear later lnrlder the Divisions concerned. 

As a result of a proposal by the University of Adelaide to promote close association 
between the Section and its own Scl~ool of hlathematics, the *Section's head-quarters were 
transferred, in November, 1944, to Adelaide, from its former location in the Comlrlerce School 
a t  the University of Rfelbourne. The Cniversity of Adelaide generously offered to house the 
Section until such time as permanent accolilnzodation became available in the proposed building 
of tlre Division of Bioch~r:~i~try a l ~ l  General Nutrition. When this plan becorvics fulljr operative 
the Couricil hopes for an improvement in the supply of graduates for the field of mathenlatical 
statistics. The move involved certain adjustments in personnel, and, with the increased output 
to be expected from it, further additions to the staff were necessary. 

Assistance ],as been given t o  various external organizations, including Commonwealth 
and State departments, the Universities, researcll organizations, co~nmercial bodies and private 
individuals. In  addition, the arrangc~nent with the University of Adelaide provided for courses 
of lectures in mathematical statistics to be dclivered in its School of Rfathernatics. 

(ii) Division of Animal Henlt71 ar~d Production.-The Section has continued with its 
analysis of data involved in parasitological experirnents a t  Annidale, including the influence 
of parasitism 011 fly-strike. tests of anthelmirltics and dips and epider~liology trlals. Analyses 
of egg counts were made for a Cank,c.r.ra grazing trial. TiCTork llas proceeded on analyses of 
classing trials, progeny testing and productioli studies a t  " Gilruth Plains ", and the alialysis 
of the third " pee-leg " trial a t  Helenslee has been completed. 

In coni~exion with tile Adelaide experiment for the Wool Biology Section, interest has 
centred in the fitting of curves of a complex cxponcntial fornml to growth measurements. Other 

P V "  work for this Section has included afialysis of data from progeny testing trials a t  " Koondoo ", 
Queensland, and fleece sa~npling, w11ich is concerned with the determination of optimum size 
of wool sni~zplrs from a tlefinecl area, and a study of the distribution of the various measurements 
ovcr tire body of the sheep, for different strains and breeds. 

Miscellancous worlc has inrludcd thc preparation of nomograms, from which car1 he read 
the constitution of a flock of slreep a t  the end of a given tirne, assuming certain conditions. 

(iii) Division of Rioche~~zistry and General Nutrition.-,4nalyses 111 ade for tliis Division 
have been col~cerned mitli the frequency distribution of ?~-ool fibre diameter, the temporal trend 
in the vitalnin A content of tllc blood of sheep, and trace elenicnt deficiencies affecting sheep in 
South Australia. 

(iv) Division of Economic Entomo10,yy.-The year's work for this Division has mainly 
consistcd of the designing ztnd analysis of dust and spraying trials against a variety of fruit and 
vegetable pests, suc11 2s potato moth, codling moth, peach moth. green vegetable bug and 

/ grassl~oppers. Assistance has also been given in a trial to test the effectiveness of eelworrn 
control. 

(v) Division of Food Preservation.-Assistance has been provided in the planning of 
experiments and the statistical treatrnent of data concerned with the ascorbic acid and vitamin 
content of cabbagc varieties. 

(vi) Division of Porest Products and Building Materials Section.-The Section has 
continued to assist the various sections of this Division with the planning of investigations and 
the analysis of experimental data. 

For the Clleniistry Section, studies have been made of the effects of sheet-making technique 
I and of ~17att.r cornposition on paper propertics ; and tests on nloisture barrier materials and lignin 

determinations carried out. Effects of temperature on strength properties of wood and studies 
of factors affecting the compression of wood were anlong the experinicnts of the Physics Section ; 
and those of the Timber Mechailics Section, the effect of position in trec on strength properties 
of timber, the corrclation between str~ngtli  properties, and the conlparison of plyn-ood testing 
machines. Tliffusion studies were carried out for the Preservation Section, and the work for 
Improved VTood and for Veneering and Gluing included factorial expcrirnents on the effect of 
glue composition and joint treatment on joint strength, miscellaneous experiments on effect of 

I 
glue composition and veneer surface treatment on shear strength of joints, and comparison of 



methods of testing resistance of glued joints to fungal attack. Work for flax processing has 
involved experiments on retting technique, on retting results from agricultural trials, on the 
relation bet\\-een illicroscopic properties and quality of fibre, and cheinical analyses of fibre. 
Finally, for the Building Materials Research Sectio~i, assistance has been given in its expe~.inicnts 
on the effect, of composition of sawdust-cement on strength. 

(vii) Division of I~zdustrial Chemistry.-Advice has been provided for this Ilivision on 
curve-fitting and numerical integration in the analysis of data from flotation studies ; in the 
sampling of wool for tensile tests and in testing the effect of various treatments on properties, 
recoinniendations have been made and assistance given in the designing of experimcl~ts. 

(viii) Irriigation Research Station, Gr?$ith.-Worli for the Station 1las bee11 conccrned with 
cabbage fertilizer, and tonlato variety and time-of-sowing trials ; also with the analvfis of data 
on tlic regeneratioil of sick citrus groves. Analyses have been niatle of static soakage rates, 
using different designs of instruments, and suggestions made in an attempt to link such work 
with irrigation flows. The results of the Griffith survey, and techniques for project farms, have 
been discussed. as well as the designing of fertilizer and frequency of irrigation trials on ,Junior 
Farnlcr projects. 

(ix) Uioision of Plant Industry.-During the year, the records and report on a long-term 
rotational grazing trial were completed, and a t  " Gilruth Plains " records have been maintained for 
a grazing trial. Assistance was given in the design of a series of experiments on r~~ethods of estab- 
lislllnent, fertilizers, &c., for improvedpastures in tlre Australian Capital Territory. Analyses of many 
establisl~ment, fertilizer ant1 varictal trials were made on behalf of tllr. Plant Introductio~l Sc.ction, 
while desig~ls and :~nalyses of a series of experiments on germinations and varietal col~~parisons 
of vegetable crops were made for the Vegetable Section. Further work was done on the  
relation of talie-all disease of wheat to soil treatment. 

(x) Diuision of Soils.-For this llivision, data concerning the expectation of rainfall in 
twelve-day intervals a t  Llookie Sgricnltural College have been statistically treated. 

6. Standards Association of Australia*.-T;lrhilst continuing to deal actively with 
specifications for general industrial needs and for service requirements, a series of specifications 
has been undertaken by the Association to assist post-war housing schemes, particularly for 
pl unlbing fittings and builders' hardware. 

The release of adclitional technical staff to the Association is now permitting the 
resumption of subjects in a wide field for civil engineering, which had to be held in a b e p m e  -. 
because of urgent war-time tasks. 

The total number of Australian standard specifications is now 800 of which over 230 are 
special war-tirne pnl~lications. A further ricw series, referred to as " Lliteriln Specificatiolls ", 
now nl~mber 65 ; they deal with subjects for which co-ordination was essential to meet the 
needs of various fighting services. They are not Australian standards, but have been issued 
by the Association in collaboration with the Service Ilepartments. The co-ordination which 
the Association has thus assisted is believed to have been of very great value for operational 
tropical areas. 

The original policy of establishing and nlaintaiiiirig a standards and technical library 
has been fully justified, as is proved by the corltinuous demands for infornlation in the main 
industrial areas, not only on stanclard specifications as such, but for the technical information 
which has been accumulated and is niade available freely. 

Iluring the past twelve months, sales of standard specifications by the Publications 
Department have increasingly confirrnld that great dependence is now placed on Australian 
standards. The value of the Association's service as the sol? source of British staildard 
specifications in Australin is manifest by the use made of it by industry, and the technical 
branches of the Services including the la& Royal Navy fleet in the Pacific. 

XXI. SCIENTIFIC LIAISOX AN11 INFORMATI OX BUREAU AND LIBILARY. 

1. General.--Following representations made by the Council, War Cabinet decided d u r i n ~  
the year that the Scieiltific Liaison Bureau, which it had established in November, 1942, should 
be transferred to the Council and merged with the Co~ulcil's Inforlrlation Section. This merger 
took place on 16th April, 1945, and the joint organization then assumed the title of the 
Scientific Liaison and Information Bureau. Fo1lo11-ing the amalgamation, the hcatl-cynarters 
of the Bureau have been located a t  the Counril's Head Office, though the former oEces of the 
Scientific Liaison Bureau in hlelbourne and Sydney have been retained for the time being. 

* Thh As;ociation is an independent bldy which is finanrially supported by contributions from Governments and industries. The Council for Scientiflc 
and Industrial Resenmlr acts as the liaison body hctneen the Associat,ion and i b  main nontril~utor-the Commonwealtl~ Government. 
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In  order to ensure continuity of the work in hand, and until such time as the functions 
of the new body are defined, the existing organizztion of the two units has been temporarily 
retained. As a result it has been considered desirable to report the activities of the two units 
separately for this year. 

2, 1.12formation Section.-(i) General.-The Section has received increasing demands for 
its services from the Council's own staff, the Services, Government Departments, industrial and 
commercial organizations and private individuals. I11 t1.1~ early part of the year, the Section's 
activities mere concerned mainly with inquiries relating to problems associated with the war 
effort, but in the latter part there was a greater emphasis on problems of a post-war nature. 
The major part of the work has been devoted to the compilation of summaries and bibliographies 
related to various :~spects of tecl~nical procluetion, the lltilization of Australian materials, and 
of industrial matters generally. 

(ii) Information for Council.-Once again the Section has assisted the Executive Committee 
and the various ~ivis'ions and Sections of tho Council with the compilation of data and the 
preparation of literature surveys, particularly in relation to exploratory work associated with 
projected lines of research. In connexion with the consideration being given by the Council 
to the best way in which technical assistance may be given to secondary industries after the 
war, a summary was prepared of the organization and operation of the Industrial Research 
Associations in Great Britain. 

During the year, as a result of the serious drought conditions prevailing throughout 
Australia, the Council's attention was directed towards tlie possihle utilizatioiz of waste products 
and other materials as stock feeds, and the Sectioii prepared a summary of available information 
on the uses of wheat, straw, and vegetable and fruit wastes as sl~eep and cattle foddera. 

At  the request of the Division of Industrial Chemistry the Section prepared a summary 
of information and a bibliography on the preparation and manufacture, through the controlled 
oxidation of paraffins, of synthetic ester waxes. Further su~rlinaries from the literature were 
prepared for the 49irision on the manufacture of iron pentacarbonyls and on the const,rnction 
of an electromagnet capable of a uniform field of high intensity. Following upon 
considcration being given to the possible post-war rerival of dustralial~ whaling activities in the 
southern seas, a snrvey was made a t  the joint request of I)ivisions of Industrial Chemistry 
and Pishcries, of the literature dealing with the conimercially valuable whales inhabiting these 
waters and of the products particularly oils, which are derived therefrom. 

, - A number of other summaries and literature surveys have been prepared, and information 
obtained from sources outside the Conncail. and from overseas, for the other Llivisions and 
Sections of the Council. 

(iii) Irzforqnation for Government Dcpnrt?nents, lkIanz~facturers, &.--The usual denland 
from Government Departments, manufacturers and private individuals has been experienced 
during the year. In this plrase of its work the Section has not confined its activities to literature 
surveys alone but has referred inquirers to authorities or lahc>ratories, loot11 witl~in ant1 without 
the Council, best fitted to deal with the inquiries concerned. 

Many inquiries relating to post-war development have been received fro111 private 
individuals, and particularly from Service personnel, whose thoughts are turning to their 
rehabilitation follo~~ing denlobilization. On the secondary industry side many requests for 
information have related to possible future developlnents of plastics and other new materials 
referred to in scientific journals and the press. On the agricultural side, serviceinen in particular 
have been interested in the possible development of New Guinea and the Northern Territory, 
and information has been requested concerning the cultivation of such crops as rubber, coffee, 
cocoa, ginger, soya bean, tung oil tree, kudzu, pyrethrum, sunflowers, and passion fruit. 

With the increased publicity given recently to D.D.T., the  Section has been Aooded with 
requests for information on this new insecticide from firins interested in the manufacture of the 
compound itself, from firms interested in utilizing it in sprays and dusts, and from the public 
interested in its use. As a result, following consultation with the Division of Econolnic 
Entomology, a report was prepared and circulated on the present and possible uses of 1I.D.T. 
During the year attention was directed both overseas and locally to the Australian native plant 
Duboisia Woptooodii as a source of the alkaloid nor-nicotine to replace the insecticide nicotine 
sulpllate, which has been in short supply since early in the war. A survey was rnade of the 
distribution of D. Hopwoodii in Australia, and a report prepared concerning its possible economic 
value as a source of nor-nicotine. 

A sel~ctioii of other matters which have been dealt with include :- 
Preparation of Chemicals.-Elaidic acid, phenylacetic acid, chlorthymol, cetyltrimethyl 

ammonium bromide, symlnetrical diehloro-acetone, phenyl mcrctlric nitrate, p-aminoacridine, 
propyl gallate, resorcinol monoacetate. Nanufacturi'~zg.-Pectin, metol, dinitrocresol, potato 
starch, alcohol from potatoes, titanium tct,rachloride. M~tcxllu~:ql;cal.-Extr~~siol.l of zinc and 
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lead, production of zinc in Australia, durability and finishing of aluminium ware, chemical lead 
and tellurium lead, chronlium and gold plt~ting, columbiunl and tantalum, corrosion of ferrous 
metals in nlixctl acids, photoengravilzg aluminium, drawing silver solder wire, corrosion of copper- 
zinc and copper-nianganese alloys by sea water. iWineralo~ica1.-Bentonite and vermiculites 
for insulation purposes, preparation of radium and other lurni~lous paints, mica insulating boards, 
pottcry clays, allt unite and torbernite. Food.-Dehydration andutilization of cannery waste, peanut 
meal, maize oil, cows niilk v. goats milk, effect of copper on vitaminC, tainting by phenolic resins. 
Agricu1tt~re.-Artificial foods for bees, sewage as a fertilizer, bibliography on rat control, animal 
diseases in North Australia, organic farming, phosphate fixation, plant growth substances, 
biological surveys in Australia. Hz~i1diny.-Magnesium oxychloride cements, acid proofing 
concrete, treatment of concrete floors in sugar, cake and jam factories, bitumen cement flooring, 
manufacture of sun-dried bricks, cell-roncrete, soil cement for building purposes, nzould on walls 
and ceilings. Fuels, &c.-Underground gasification of coal, liquid fuels from farm waste. 

Miscellaneous.-Utilization of sewage, pearl culture, stability of ether, descaling 
compounds, pl~arniacological uses of lanoline, wool carbonizing, industrial uses of spider webs, 
waterproofing fishing lines. 

(iv) Publicatiori2s, Abstracts, &c.-Officers of the Section have continued to act as an 
abstracting panel for the preparation of the " Australian Chemical Abstracts " ; these are 
confined entirely to reports and articles published in Australia arid to Australian patents and 
are publislied by the Australian Chemical Institute. 

During the year the Section, in collaboration with the Secretariat, commenced the 
preparation and issue of a " Digest of Current Activities " of the Council for Scientific and 
Industrial Research. Pour issues of the digest, which aims a t  providing members of State 
Committees and officers of the Council with items of research, kc., and major policy decisions 
of thc Council and the Executive Committee, have been made so far, at  approximately two- 
montllly intervals. 

(v) Overseas Liaison, Foreign Journal Service and Photographic Copying.-The Section 
has continued to assist in the receipt and distribution of a large volume of unprinted reports, 
many of a secret or confidential nature relating to the war effort, froin the Council's Scientific 
Research Liaison OfEccs in London and Washington. 

As irlentiorled in previous reports, a great part of the overseas material has been sent 
airmail in the form of photographic film and includcd in this microfilm service from London 
are about 200 German, Italian, Russian and Prencl-1 scientific journals covering many aspects- 
of science and industry. The Foreign Journal Scrvice which was estu1)lished in 1942 as a means 
of bringing the information contained in journals to the organizations likely to benefit therefrom 
has continued to function. 

3. ScientiJSc Liaison Bureau.-(i) General.-As this is the first occasion on whkh the 
Bureau's activities have been included within the Council's annual report it is perhaps appropriate 
to sketch briefly its previous Eiisto~y and the work to which the present phase of its activities 
is necessarily related. 

The principal function of the Bureau has been to familiarize itself with the facilities for 
scientific work in Government and non-Government laboratories in Australia and t o  ensure 
that scientific problems arising in the Services, certain Governnlent llepartments, arld war 
industries, and not otherwise providcd for, were proinptly brought to the notice of appropriate 
scientific authorities and that, where necessary, experimental work was carried out to solve such 
pro1)lcnls. In addition the Bureau was charged with tlie promotion of the application of science 
to war needs in the Services and war industries. 

To this end, offices were set up in Melbourne,' Sydney and Brisbane, and Honorary Liaison 
Officers were appointed in Adelaide, Brisbanc, Hobart, Newcastle and Perth. A directory of 
scientific resources in Australia, entitled " Science on Service ", was compiled and published 
early in I943 ; a second revised edition follo\ved in 1944. Subsequently, a series of bi-monthly 
technical supplements to this directory giving greater detail on various scientific establishments 
and facilities lras been published. These publications have been given a wide distribution and 
may be considered to have contributed to a better general appreciation of scientific facilities 
available in Australia. 

To assist in the co-ordination of scientific work affecting the war effort and reduce 
duplication, indexes were compilcd of the relevant research projects being carried out in 
Australian 1;~lioratories and of problems referred to the Bureau. These indexes are available 
in all States, and thus provide ready reference to work in hand or already carried out, when a 
new problem is received. 

The Australian Services co-operate closely with tlie Bureau and have officially recorded 
its establishment and status in Service Orders. In addition the Army appointed an Army 
Scientific 1,inison Officer to mai~?tain direct liaison betmeen the Bureau and the Army. 



In order to determine the nature and extent of the various problems associated with 
tropical deterioration of stores: and equipment, the Bureau convened a Conference in May, 1943, 
wllicll recommended that a part). of civilian scientists should visit operational areas. As a 
result, a Scientific Mission organized by the Rurcau, and with the approval and close co-operation 
of the Services, visited 8e-c~  Guinea shortly afterwards. A report. " The Condition of Service 
Material under Tropical Conditions in New Guinea ", was published in October, 1943, and widely 
distributed. This report provided a basis for corrective action botli in Australia and overseas, 
and the extensive deniand from overseas llecessitated an early reprinting. 

A further conference was called by the Bureau to consider the report aild to provide for 
the co-ordination of the necessary research work and for the preparation of Australian 
specifications to eReet a uniformity of procpclure in demands for tropicalization. Six Inter- 
Service Committees were estal)lishecll under tlle aegis of the Bureau to cover (1) Packaging, 
(2) Corrosion Preventives, (3) Electrical Equipmclnt, (4) Organic Materials, (5) Optical 
Instr~mlf>nts, and (6) Underwater Protection of Sliips and Small Craft. Subsequently the 
responsibility for. work on electrical equipment was undertaken by Conlrnittec " T A  ", General 
Head-quarters, South-West Pacific Clommand, and the work 011 optical instrunlcilts by the 
Optical Panel of the Ordnance Production Directorate, Ministry of Munitions. At the same 
time a Mycological Panel was formed by the Bureau to co-ordinate and undertake work on 
moulds and fungicides. 

Early in 1944, with the approval of t,he Services, a Tropical Scientific Section was 
inaugurated by the Bureau, to function in operational areas ~vitll head-quarters in New Guinca. 
The Section nlaintains a " pcrmancnt " nucleus in the field, comprising a chemist, a physicist 
and a biologist. Prom time to time specialists are temporarily attached thereto to cover special 
assignments. The Section is partic~ilarly concerned with matters associated with the 
detcrioration of stores and equipment under tropical conditions, and Iias been active in the 
examinatioi~ of materials in the field and in the testing out, and advising the Services on the 
implementation of the success of measures formulated by the Inter-Services Committees to 
prevent deterioration in forward areas. 

(ii) Tropicnlization of Stores and Equipment.-(a) Inter-Services Committees.--The principal 
activity of these committees has been t l ~ e  formulation of common specifications concerning the 
requirenlcnts. nlethods, and procedures for tropic-treatment and tropic packing of Serviue stores 
and equipment. These specificatioi~s are based on information contained in existing specifications - wherc such were available, and also on experimeiltal data obtained from collaborating lahoratorics 
and froni tests colldllctctl in New Guinea I)y thc Tropical Scientific Section. The varied nature 
and scope of the wovl; ;,rill be evident from thc follom-ing list of specifications, 27 in all, which 
have been issued or were in preparation durillg the past year: Packaging Code for Service 
Stores ; Temporary Corrosion Preventives ; Water-displacing Fluids ; Wrapping Materials ; 
Moisture Barrier Xaterials ; \JTater-proof Adhesives ; Adhesive Tapes ; Silica Gel (Packaging 
Quality) ; Compounds, I)ip Yealing ; Crate< . Steel Fabric : Crates, F'[illy Sheathed up to 
:3,000 lh. ; Crates, Open or Sheathed up to 1,000 11). ; Cases, Wood, Nailed ; Cases, Wood, 
Stitched Wire ; Resin-Bonded Plywood for Boxes ; Fibreboard Inner Containers ; Procedures 
to be adopted in Testing Xaterials for Resistance to Mould Attack ; Pungicidcs and Associated 
Materials ; AppIication of Fungicides to Specified Types of Material ; Preservative Treatment 
of Timber (excluding Timber for Small Ship Construction, Packing Cascs and Structures) ; 
Preservation of Structural Timbers ; Rot-proofing Treatment of Fabrics, Wcbbing, Threads 

l 
and Cordage ; Rot-proofing and Water-proofing Treatment of Cotton, Jute and Flax Fabrics ; 
Sheathing of Wooden Vcssels with Tim1,c.r of High Katural Resistance to Marsine Borer Attack ; 
Application of Hard Setting Plastic Compositions (Clicmical Hwdening Type) to the Bottoms 
of Wooden Ships : Sheathing of Woodel1 \Tcssc~ls wit11 Copper ; Adhesives and Payii~g Compoulid~ 
for use in Wooden Ship Construction. 

Following approval by the Services. such specifications have been published by the 
Standards Association of Australia in an Interim Specification Relies. Periotlical surveys are 
made of the field performance of stores and cqt~ipmcnt, packed and treated according to these 
specifications ; reports based on tllrse surveys are considered by the relevant Conmlittee. and, where 
necessary, modifications in procedure have been adopted and specifications amended accordingly. 

( h )  Reports and Information.-The Bureau Iias acted as a clearing house for inforrr~ation 
on tropicalization, and in this connexion many laboratories in Australia have provided valuable 
reports for circ~llation both locally and ove12seas ; 160 Australian reports, in addition to copies 
of specifications and recommendntiorls relating to tropicalization, have been sent to Great 
Britain and the United States of America, where their distrib~~tion is affected through the 
Council's Liaison Offices i l l  London and Washington. Also, 1,480 reports received from overseas 
through the Council's Liaison O f f i c ~  were distributed in Australia by the Bureau. Bi-monthly 
summaries of work on tropicalization carried out in Australia have bee11 co~npiled for inch~sion 
in Technical Letters of the Master-Gencral of the Ordnance. 

I 
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Where inquiries are received on special aspects of tropicalization they have been directed 
to the particl~ltlr laboratory or indiridunl 1110,it coRcerned with the problenl. 

(iii) T~opical Scienttjc Section:--In collaboration with the Inter- service^ Committees 
the Section has carried out a number of field tests on materials and procedures for tropic- 
treatment. These tests include :--Exposure and wet storage trials on tentage and fabrics ; 
storage trials 011 cork gaskets in conjunction with various fungicides ; exposure and st,orage trials 
on t rea t~d  leatller goods, e.g., inr-trun:ei~t cases ; exposure trials on optical instruments m~hich 
have been t~aopic-treated ; exposure and storage trials on multi\~~all saclcs for fl.our ; tests on 
lubricating and corrosion preventive oils for small arms ; burial tests on identification discs ; 
reconditioning of tentage with liquid tent patching cement ; and the resistance of various New 
Guinea titnbers to nlarirle organisi~~s with a view to the use of such timbers i l l  wharves and srna11 
cra ft in island waters. 

In response to requests from the Services, surveys or investigations have been made on 
various aspects of tropical deterioration of aircraft fuels and lubricants ; wear on aircraft tyres ; 
conditions of wharves and harbour installations ; condition of stores and equipment a t  an island 
base (for the Royal Navy) ; tropic-tre;rtment of telecolnmunication eyuipnlent in armoured 
vehicles, automotive electrical equipment ; deterioration of boots and clothing ; conditions of 
ordnance stores in forward depots witlz particl~lar reference to the more recent lvletllods of 
packing and storage recomnlctlded by the Inter-Services Comn~ittee ; jungle sllrvival of pilots 
forced down in northern areas ; Japanese gardens ; and many operational matters. 

In certain instances civilian scientists have been attached to the Tropical Scientific Section 
for particular invehtiptions, or in order to extend aitd complete prograitlmes of work which 
have licen dcvelopcd from the earlier activities of tlie Section itself. Projects of t l~ is  type include 
the following, the personnel in a11 cases hcing attached to the Tropical Scientific Section :-- 

(a) Electrical ccnd Telecommunication Eguipment.-An officer of the Council's Division of 
Electrotechnology studied the performance of electrical and telecon~m~lnication equipment, 
so that, in particular, field conditions could be correlated wit11 laboratory investigations. 
Preparations v7;vere also made for a comprehensive investigi~tion of temperature and liunlidity 
distribution in typical buildings used as stores in Ken- Guinea and of tlie conditions existing 
inside packing cases under such conditions of storage. Further, in co-operation with a member 
of a prirate firm supplying automotive electrical equipment to the Services, a special report 
was prtyared on telecommunication and electrical equipment in armoured fighting vehicles. 

(b) Ammunition aqid Explosives.-An officer of the Munitions Supply Laboratories carried 
out a con~~s~-e!rcnsive survey of an~rm~nition and exlrlosive stores in Sew Guinea and adjacent 
areas. A report has been prepared on the condition and deterioration of tl.lese stores. 

( c )  Scrub Typhus.--The biologist of the Section collaborated with ,ilriny Meclical Services 
and with the United States of America Typhus Commission operating in New Guinea on problems 
associated ~vith the spread of scrub t>-plrus. Later the mammalogist from the Australian 
llrlseunl follo~ved up the uork of the United States of America C'orrmrission and in particular 
studied t l l r b  1t:amnlal reservoirs of scrub ~ ~ ~ I L I L S  in the New Guinea aild adjacent arcas. 

(d) Food.-Three officers of the Council's Division of Food Preservation and Transport 
examined the conditions of foodstuffs in storage in New Guinea and reported on various aspects 
of food supply, handling and storage in forward areas. 

(e) U~ztlerzc~ater Protection of 2'i~lzber.-To assist the Army in a survey of wharves, harbour 
installations and small craft, particularly in regard to the incidence of attack by marine 
organisms, a marine 1,iologist of the Blaritinle Services Board, New South Wales, was attached 
toAtl:e Section for a period of four ~nonths. 

(f) Dental Materials.-In response to a request from the Army an officer of the Melbourne 
Dental Hospital spent about six ~veel;s investigating the condition of dental supplies and 
requisites ; particular attention was paid to the deleterious  effect^ of tropical storage. 

(g) P~rfo~nlance a d  2Cfni7ztmance of Water C.r.ujt.-An engineer from the Australian 
Shipbuilding board investigated alleged defects in certain Army vessels, in operatiolial areas. 
A report dealing ~vitEi the pcrfornlance, maintenance and repairs on the various types of small 
water craft has been issued. 

(h)  Radio and Signab Equipment.-Following representation to the Army by the 
Institution of Radio Engineers, arrangements have h e n  conch~cicd for the attachment to the 
Section of tl~ree selected nteitllners of the radio iiidustry. This visit is planned to enable the 
industry to study the operation and maintenance of radio and signals equipment and its 
resistance to deterioration in tropical operational areas, so that i t  will be able to assess the 
effectiveness of the newer industrial ntaterials and manufacturing methods. 



(iv) Industrial Liai~on.--l~~ith the limited staff available, liaison work lras been rather 
restricted, thougll contact has been maintained with the various technical arms of the Services, 
war contractors and Ciovernru~cnt Departments. The Bureau has continued to work in close 
co-operation wit21 certain of the Divisions and Sections of the Council, ~lhunitions Supply 
Laboratories, Universities, Tecllilical Colleges and Cornmon\rcaltll and State Departments. 

In addition to the prol~lems associated with tropical warfare with wllicli the Bureau bas 
been concerned, some 800 miscellaneous inquiries have been dealt nitb in t l i ~  past year. About 
400 of these inquiries originatetl in Government Departments, and in New South Wales a 
considerable number of these came from tlie New 3lannfactures ,';cction of the Directorate of 
War Organization of Industry. Many inquiries were rcceivcd regarding the availability and 
sources of supply of special chemicals or materials. Cornpt~red with previous years the number 
of inquiries from private individuals and industry has increased. 

Tllenature and scope of the inquiries and problems handled has varied considerably. 
In  some cases inquiries of a simple nature n ere dealt ~ ~ i t h  by consultilzg a recognized autllority ; 
other problerns required reference to several quarters and occasiollally entoilcd u programme of 
experimental work by an appropriate laboratory. In certain special cases existing facilities 
were inadequate and scientific -cvorkers werc enlisted and special iilvestigational work was 
financed by the Bureau. Two such projects initiated earlier were completed during the year, 
while a third is still current and may be referred to bricfly. 

The problein concerns the " Underwater Protection of Ships and Small Craft ", and has 
become a very serious one as a result of the protracted warfare in tropical island regions, with 
the consequent rapid increase in the use of water craft, wharfage and handling facilities. 
Follo~ving a cornprchensive survey, the Scientific Co-ordinz~~ting Panel of Intel.-Services 
Corninittee No. 6 recommended that certain marine bio1ogjc:tl aspects of the problervl should be 
investigated a t  once, and that consideration sllould be glven to the testing out and selection 
of suitable underwater protective paints and the determination of the suitability of treated and 
untreated timbers for use as sheathing or planking in wooclen craft. 

The project is a co-operative one, ~\it i l  the Rls~aiti~ue Serviccs Board of New South Wales 
dealing with the marine biological aspects of the problem, Blunitions Supply Laboratories with 
metallurgical and chemical aspects, tl:e Council's llivision of Forest Products with t i~~rber and 
timber prcaservation treatment, and the Tropical Scientific Section with testing work in New 
Guinea. The Ikpartment of Xavy's Testing Laboratory a t  Garden Island will correlate the 
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experimental results with ship's practice. Tile Bureau is financing the est,ra laboratory work 
involved. 

(v) Stafl.-It is with profound regret that the death is recordcd of Dr. H. P. C. Davis 
who was killed in an aircraft accident ~vhile on duty with the Tropiczll Scientific Section in New 
Guinea in December, 1944. Dr. Lhvis was a biologist of conspici~ous ability and in placing on 
record his good work while a member of the Tropical Scientific Section, it is fitting also to 
acknowledge the loss to Australia of a brilliant young scientist. 

During the year, Professor P. Goldby, previously Honorary Liaison Officer for South 
Australia, accepted an appointnlent in Englnnd and Mr. I. IV. 31c'r)on:ild of the Institute of 
Medical and Veterinary Science, Adelaide, kindly agreed to act as Honorary 1,iaison Oficer in 

! that State. 
The work of the branch office in Brisbane decreased considerably with the movement 

further north of Allied Genera! Head-quarters and, early in 1945, the staff was withdrawn. 
Representation in Qaeensland i? n3zlintained 1)y the Ilonorary Liaison Officer, Professor T. G. H. 

I Jones. 

The past year has not been quite as difficult a one for libraries as the previous war years, 
and the easing in the war situation has led to an improvcmcnt in tl.c supp1.r of library material. 
Various institutions in the United Kingdom and the United States of *4rnerica, wliicll had 
suspended publication or had temporarily ceased ovjrseas distribution, are once again forwarding 
material. Also, as tilere are no shipping losses. jourrlal~ are coming to hand more regrllarly and 
the problem of imperfect volrlrnes is not so acute as formerly. 

The Head Office library continues to be used extensively by the general public, as well 
as by the Council's staff. With the increase in the nmnber of teclinical 1Ibraries in 31elbourne, 
there has been a proportionate increase in the use that is being made of technical literature 
everywhere. Where formerly the officers of a department or cornpanv did without the 
references that they required, now that they have a librarian attachcd to their staff, a rrluch more 
determined effort is made to locate these, and it is here that the help of the older and larger 
libraries is required in order to trace the references and to malie them available on loan. The 
Council has always been glad to assist the smaller libraries, not 01117 by making n~aterial available 
when required to do so, but also by giving any advice tl-at is required in regard to organization. 



The lack of trained persorlnel available for appointment.to positions in the Council for 
Scientific and Industrial Research and in all other libraries continues t o  he acute. 

Work on the new edition of the Catalogue of Scientific and Technical Periodicals has 
continued steadily throughout the year. Revised entries have now been reccivcd from 50 of 
the 139 libraries which co-operated in the first cdition, and, of the 73 new libraries which have 
been approached, nearly all have expressed desire to be inclnded and 33 have already forwarded 
lists. It \\-ill 1)e some time pet hefore thc revised edition will be sufficiently advanced for 
consideration to 1)e given to the best method of publishing, but i t  should not be so very long 
before a sufficient number of cards ha,ve been assclnhled and sorted to allow limited use of the 
catalogue in card for~rl. Judging from the entries rccpiverl to date. t,ilcr~ is likely to be something 
in the order of 100 per cent. increase in the holdings of all the nlorc important libraries. 

XXII.  PINANCilL4L RIA'I'TEKS, STAFF *4NT> PTTBLICATIONS. 
1 .  Pinnnce.- -The statement of expenditure from I st July, 1944, to 30th June, 1945, 

is as follows :- 
, £ £ .£ 

(1) Salaries and contingencies . . . , . : . . . . . . 68,412" 
(2) Remuneration of Chairman and Rfernbers of Council . . . . . .  2,619t 
(3)  Investigations- 

( i )  Animal Health and Production Problems . . . . 55,709 
Less ccntributions fronl-- 

Commonwealth Bank . . . . . . 
Department of Agricultilre and Stock, 

Brisbane . . . . . . . . 
George Aitken Pastoral Research Trust . . 
1Tniversity of Svdney . . . . . . 
dustra lian Cattle Research Association . . 
Australian \Tool Board . . . . . . 
Australian Jleat Board . . . . . . 
Revenue Funds- 

Vaccine . . . . . . . . 
Yleuro Pneumonia . . . . . . 
Mastitis . . . . . . . . 
Toxnemic Jaundice-Barooga . . . . 
E'. I). JIcJ'laster Field Station . . . , 
I'arasitology . . . . . . . . 
" Gilruth Plains " National Field Sttation 
Oestrus Experiment . . . . . . 

-. 
(ii) Biocheniistry and General Nutrition Problems . . 

Less contributions from- 
Common\vcslth Bank . . . . . . 
Georgc. Aitlten Pastoral Research Trust . . 
,iustralian \TTool Board . . . . . . 
Nutrition Laboratory Revenue Fund . . 

(iii) Plant Problems-Division of Plant Industry . . 
Lcss contributions from- 

Australian M-ool Board . . . . . . 
Department of Supply and Shipping . . 
Department of Comnlerce . . . . 

* The majn items of expenditure under this heading are salaries of the Administ,ratire staff a t  the Council's Head Office ; salaries and expenses of 
officers a t  Anatralia House, London, and a t  Legation, \Vashington ; staff and upkeep of State Committee4 ; tmvelling cxpenses of Hcad Ofice staff, members 
of the Counril, &c., and printing and general office expenditure. 

t Provided from Conrolidat~d Revenue Fund. 



(3) Investigations-continued. 
(iv) Entomological Problenls-Division of Economic 

Entomology . . . . . . . . 
Less contributions from- 

Australian Wheat Board . . . . 

(v) Horticultural Problems of the Irrigation Settle- 
ments- 

(a) Citricultural-Research Station, Griffith 
Less contributions . . . . 

New South .Wales Water Conserva- 
tion and Irrigation Commission 

New South IlTales Department of 
Agriculture . . . . 

Ycnda Producers Co-op. Society 
Ltd. . . . . . . 

Leeton Fruit Growers' Co-op. 
Society Ltd. . . . . 

Griffith Producers' Co-op. Coy. Ltd. 
Rural Bank of New South Wales . . 
Leeton Co-op. Cailllories Ltd. . .  
Griffith Revenue Fund . . . . 

(h )  Viticultural--Research Station, Merbein 
L ~ s s  contributions . . . . 

Dried Fruits Control Board . . 
Iryrnple Packing Proprietary 

Limited . . . . . . 
Mildura Co-op. Fruit Company . . 
Red Cliffs Co-op. Fruit Company. . 
Aurora Packing Pty. Ltd. . . 
Department of Supply and Shipping 
Merbein Research Station Revcnue 

Pulld . . . . . . 

(vi) Soil Problems . . . . . . . . 
Less coi~tributions from- 

Commonwealth Bank . . . . . . 

(vii) Food Preservation and Transport Problems . . 
Less contributions from- 

Commonwealtll Bank . . . . . . 
New South \Vales Department of Agriculture 
Queensland Meat Industry Board. . . . 
A~xstralian Meat Board . . . . . . 
Metropolitan Ahat Industry Commission . . 
Egg Producers' Council . . . . . . 
TIT. Angliss Ltd. . . . . . . 
Department of Commerce . . . . 

. .  A. Lawrence & Coy. . . . . 
Food Preservation Revenue Fund . . 
Citrus Preservation Revenue Fund . . 



(3) Investigations-cotztinued. 
(viii) Forest Products Problems . . . . . . 

Less contributions from- 
Commonwealth Bank . . . . . . 

. .  Veneer and TVoodworkersY Supply Co. 

. . .  Australian Paper Jlan~ufacturers Limited 
Associated Pulp and Paper Mills Limited . . 
Australian Newsprint Mills Limited . . 
Department of Supply and Shipping . . 
Miscellaneous contributions . . . . 

(ix) Mining and Metallurgy . . . . . . . . .  
Less contributions from- 

Australasian Institute of Mining and Metal- 
lurgy . . . . . . . . . . 

(x) Radio Research . . . . . . . . . . 
Less corltriloutions frorn- 

Postmaster-General's Department . . 4,512 
Departnlents of Army, Navy and Air . . 6,000 

--- 

(xi) Information Service, including Library . . . . 
Less contributions from- 

Foreign Journal Service . . . . 
. . 

(xii) Industrial Chemistry . . . . . . . . 
Less contributions from- 

Australian Cement Manufacturers' Associa- 
tion . . . . . . . . . . 

(xiii) Fisheries Investigations . . . . . . . . 
Less contributions from- 

New Sonth Wales Government . . . . . . 

(xiv) Aeronautical Research . . . . . . . . 

(xv) National Standards Lahor:ttory . . . . . . 
Less contributions . . . . . . . . 

(xvi) Radiophysics Laboratory . . . . . . . . 
0 

(xvii) Lubricants and Bearings . . . . . . . . 
Less contriblutions from- 

University of Melbourne. . . . . . . . 

(xviii) Miscellaneous- 
( a )  Dairy Research . . . . . . . . 
( h )  &lathenlatical Statistics . . . . . . 
(c) Building Staterials Research . . . . . . 
( d )  Various . . . . . . . . . . 

Total of Item 3-Investigations . . . . 



2. Contribzctions and Donations.-The following statement sho\vs the receipts and 
disbursements during the year 1944-45 of the funds provided by outside bodies and recorded 
in the special account established in 1931, entitled " The Specific Purposes Trust Account " :- 

a n i  balances Expenditure 
brought forward 1944-45. 

fronl 1843-44. 

Commonwealth Bank (Animal Health and Productson, 
Horticultural, Food Preservation and Transport, 
and Forest Products Investigation) . . . . 

Australian Wool Board (Animal Health and Production 
Investigations-Sheep Research) . . . . 

Australian Cattle Research Association (Mastitis lnvesti- 
gations) . . . . . . . . . . 

Georgc Aitken Pastoral Research Trust (Animal Health 
and Production Investigations--Sheep R t ~ ~ ~ r c l - 1 )  . . 

Queensland Government Cattle Research (Animal Health 
and Production Investigations) . . . . 

University of Sydney (Animal Health and Production 
Investigations) . . . . . . . . 

Australian Meat Board (Tsxaemic Jaundice Investiga- 
tions, Barooga, New South Wales) . . . . 

C. P. P. Fairbairn (Animal Health and Production 
Investigations-Foot-rot Control) . . . . 

Estate of the late Captain Ian McMaster (Animal- Health 
and Yroductiori Inr7estigzztions) . . . . 

Victorian Central Citrus Association-Citrus Problems 
(Plant Industry Investigations) . . . . 

Tobacco Trust Fund--Prime Minister's Department and 
Department of Commerce-Tobacco Problems 
(Plant Industry Investigations) . . . . 

Department of Supply and Shipping-Medicinal Plants 
(Plant Industry Investigations) . . . . 

4~ Common\vealth Bank-Bee Research (Entomological 
Investigations) . . . . . . . . 

Australian Wheat Board-Wheat Infestation (El~tonio- 
logical Investigations) . . . . . . 

New South Wales Water Conservation and Irrigation 
Commission (Maintenance of Griffith Research 
Station) . . . . . . . . . . 

Murrumbidgee Irrigation Area Executive Committee 
Project Farm (Grifith Research Station) . . 

Department of Agriculture, New South Wales (Soils and 
Irrigation Extension Service, Griffith) . . . . 

New South lTTales MTater Conservation and Irrigation 
Commission (Soils and Irrigation Extension Service, 
Griffith) . . . . . . . . 

Griffith Producers' Co-op. 'coy. Ltd. (Soils and Irriga- 
tion Extension Service, Griffith) - . . . . 

Rural Bank of New South Wales (Soils and Irrigation 
Extension Service, Griffith) . . . . . . 

Yenda Producers' Co-op. Society Ltd. (Xoils and Irriga- 
tion Extension Service, Griffith) . . . . 

Leeton Fruit Growers' Co-op. Society Ltd. (Soils and 
Irrigation Extension Service, Griffith) . . . . 

Leeton Co-op. Canneries Ltd. (Xoils and Irrigation Ex- 
tension Service, Griffith) . . . . . . 

Mildura C'o-operative Fruit Company (Dried Vine . Fruits Investigations, Merbein) . . . . 
Irymple Packing Company (Dried Vine Fruits Investi- 

gations, Merbein) . . . . . . . . 
Carried forward . . . . 

* Includeq £77 on account of 1943-44 expenditure. 
t Tnrlnd~n £84 on account of 1943-44 expenditure. 
$ Includes $70 on account of 1943-44 expenditure, 



Receipts 1944-46 
and balances 

bronplrt fOrGard 
from 1943-44. 

f 
. . , a 63,176 Brought forward . 

Red Cliffs Co-operative Fruit Company (Dried Vine 
Fruits Investigations, Merbein) . . . . 

Aurora Packing Company (Dried Vine Fruits Investi- 
gations, Merbein) . . . . . . . . 

Dried Fruits Control Board (Dried Fruits Investiga- 
tions) . . . . . . . . . . 

Nyah-Woorinen Dried Fruits Inquiry Committee 
( h i e d  Fruits Investigations) . . . . . . 

Department of Supply and Shipping (Production of 
Pyrethrnm) . . . . . . . . . . 

Australian Aleat Board (Jleat Investigations) . . 
Metropolitan Meat Industry Conimissioner of New South 

Wales (Meat Investigations) . . . . . . 
I Queensland h2eat Industry Board (Meat Investigations) 

New South \.Vales Ilepartment of Agricultlxrc (Food 
Investigations) . . . . . . . . 

A. Lawrence & Co. (Division of Food Preservation and 
Transport) . . . . . . . . . . 

IT. Angliss Ltd. (Division of Food Preservation and 
Transport) . . . . . . . . . . 

L. Berger & Sons (Division of Pood Preservation and 
Transport) . . . . . . . . . . 

Ratlow Packing House Co-op. Ltd. (Division of Pood 
Preservation and Transport-Fruit Juice Tr~vrsti- 
gations) . . . . . . . . . . 

Lewis Berger & Sons Ltd. (Division of Food Preservation 
and Transport--Fruit Juice Investigations) . . 

lforitz Fruit Drinlts (Division of Food Preservation and 
Transport--Fruit Juice Investigations) . . 

Egg Producers' Council (Division of Pood Preservation 
and Transport-Egg Investigations) . . . . 

Egg Producers' Council (Watery Whites in Eggs) . . 
Department of Commerce and Agriculture (Division of 

Food l'reservation and Transport-Dellydration 
Investigations) . . . . . . . . 

Australian Paper llanufacturers Limited (Paper Pulp 
Investigations) . . . . . . . . 

Associated Pulp and Paper JIills Li~nited (Paper Pulp 
Investigations) . . . . . . . . 

Australian Newsprint Mills Pty. Ltd. (Paper Pulp In- 
vestigations) . . . . . . . . 

Veneer and \TToodworkers' 8upply Coy. (Division of 
Forest Products) . . . . . . . . 

Bureau of Forestry, Canberra, and Forest Services of 
Queensland, Victoria, New South Wales and Western 
Australia-Wood Structure (Forest Products In- 
vestigations) . . . . . . . . 

Tar Distillers' Research Conlmittee (Creosote Investiga- 
tions)-Division of Forest Products . . . . 

Sundry Contriliutions (Forest Products Investigations) 
Australasian Dairy Council (Mrood Taint in Butter 

Investigations) . . . , . . . . 
Department of Supply and Shipping-Ylax Processing 

(Forest Products In~est~igations) . . . . 

Carried forward . . . . . . 
* I n r l n d ~ i  £92 on account of 1943-44 expenditore. 
f Ini lu(le, £125 on  account of 1945-44 runrndi t~~re .  
$ 1111 Indw credit £58 on ncrollnt of 19.13-14 t~xpenditure. 
5 Includes £30 on account of 1943-44 expend~ture. 



Rcrcipts 1944-48 
and balances 

brought forward 
from 1'343-44. 

£ 
78,513 

Expenditure 
1944-45. 

£ 
56,368 Brought forward . . 

Brisbane Timber Merchants' Association (Division of 
Forest Products-Veneer and Gluing JVork) . . 

Australasian Institute of Mining and lletallnrgy (Rlinera- 
graphic Investigations) . . . . . . 

Postmaster-General's Departinent (Radio Research) . . 
Departments of Army, Navy and Air (Radio Research) 
Sundry Contributions (Foreign Journal Service) . . 
New South M1ales Government (Fisheries Iiivestigations) 
National Gas Association (Gas Investigations- Industrial 

Chemistry) . . . . . . . . . . 
L4~xstralian Cement Manufacturers (Cement Investiga- 

tions-Industrial Chemistry and Standards) . . 
Department of Comnlerce (Apple and Pear Investiga. 

tions) . . . . . . . . . . 
Ministry of Munitions . . . . . . . . 

- Department of Navy . .  . . . . . . 
Army Inventioiis Directorate . . . . . . 
Ilepartment of Army , . . . . . . . 
Sundry Contributors (Council for Scientific and Industrial 

Research-Publications) . . . . . . 
Amalgamated Textiles (Aust.) Ltd. (Division of Indus- 

trial Chemiatry) . . . . . .  . . 
Amalgamated \Fireless (A'sia.) Ltd. (Division of Indus- 

trial Chemistry) . . . . . . . . 
F. Walton & Co. (Division of Industrial Chemistry) . . 
Pope Products (Division of Industrial Chemistry) . . 
Associatcd Woollen and Worsted Textile Manufa~t~urers 

of Australia (Division of Industrial ('hemistry) . . 
Wool Scourers, Carbonizers axid FelInio1igers Federation 

of Australia (Division of Industrial Chemistry) . . 
Kelsall & Kemp (Tas.) Ltd. (Division of Industrial 

Chemistry) . . . . . . . . . . 
Alfred Lawrence & Co. Ltcl. (Ilivision of Industrial 

Chemistry) . . . . . . . . . . 
University of Melbourne (Friction Research) . . 
Department of Interior (A.K.P. Expenditure) . . 
Rcvrnue Fund-Toxaelnic Jaundicc. Investigations 

(Animal Ilealth and Production Investigations) . . 
Revenue Fund-Contagious Pleuro-pneumonia Investiga- 

tions (Animal Health and Production Investip- ' 
tions) . . . . 

Revenue ~nnd- ele ens lee Field station (Animal Health 
and Production Investigatior~s) . . . . 

Revenue Fund-Oestrus Experiment (Animal Health 
and Production Investigations) . . . . 

Revenue Fund-Sale of Contagious Pleuro-pneumonia 
Vaccine (Animal Health and Productiori Investi- 
gations) . . . . . . . . . . 

Revenue Fund-Sale of Strain 19 Vaccine (Animal 
Health and Production Investigations) . . . . 

Revenue Fund--Anaplasrnosis Investigations (dnimal 
ITealth and Production Investigations) . . . . 

Revenue Fund-Parkville Laboratory (Animal Health 
and Production Investigations) . . . . 

Carried forward . . . . . . 
* Include.. £54 on account of 1943-44 expenditure. 
t Includes 51,291 on acrount of 1911-44 expenditure 
$ Inclnde~ £16.5 on ar count of 1943-44 expend~ture 
5 Includes crcdit of E2,431 on a c c o ~ ~ n t  of 1943-44 expenditure. 



Receipts 194445  
and hilances Ehpel~dltur 

brought forward 1944-45. 
from 1943-44. 

£ .£ 
Brought forward . . . . . . 165,707 . . 136,583 

Revenue Fund- - Werribee Farm Mastitis Investigations 
(Animal 1 Iealth and Production Investigations) . . 1,048 . . Cr. 889" 

Revenue Fund--Drought Feeding Investigations, IVer- 
ribee (Animal Health and Production Investiga- 
tions) . . . . . . . . . . 63 . . . . 

Revenue Fund-National Field Station, " Gilruth 
Plains ", Cunnamulla, Qneensland (Animal Health 
and Production Investigations) . . . . 4,828 . . 4,315 

Reserve Fui~d-National Field Station, " Gilruth 
Plains ", Cunnamulla, Queensland (Animal Health 
and Production Investigations . . . . 1,132 . . . . 

Revenue Fund-Bacteriological Investigations (Animal 
Health and Production Investigatinns) . . . . 112 . .  . . 

Revenue Furld--Parasitological Investigations (14njmal 
Health and Production Investigations) . . . . 654 . . 105 

Revenue Fund-Infertility, F. D. Mch2aster Field Sta- 
tion (Animal Health and Production Investigations) 1,542 . .  300 

Revenue Fund-Toxaemic Jaundice Investigations, 
Barooga, New South Wales (Animal Health and 
Production Investigations) . . . . . . 472 . . 472 ' 

Revenue Fund-Nutrition Laboratory (Biochemistry 
and General Nutrition Investigations) . . . . 716 . . 156 

Revenue Fund- Plant Industry Investigations . . 1,384 . . . . 
Revenue Fund-Entomological Investigations . . 689 . . . . 
Revenue Fund--- Griffith Research Station (Citricultural 

Investigations) . . . . . . . . 5,482 . . 1,683 
Revenue Fund-Merbein Research Station (Viticultural 

Investigations) . . . . . . . . 8,575 . . 2,056 a 
Revenue Fund-Citrus Preservation Investigations . . 102 . .  102 
Revenue Fund--Division of Food Preservation and 

Transport . . . . . . . . . . 20 1 . . 114 
Revenue Fund--Egg Investiptions, Egg Producers' 

Council (Division of Footl Preservation and Trans- 
port) . . . . . . . . . . 132 . .  . . 

Revenue Fund-Mining and Metallurgy . . . . 14 . . . . 
Revenue Fund-Ore-dressing Investigations . . . . 768 . .  . . 
Revenue Fund-Fisheries Invest j p t  ions . . . . 28 . . . . 
Revenue Fund-Oyster Pnvestigatlons . . . . : 2 1 6  . .  . . 
Revenue Fund -Division of Aeronautics . . . . 65 . . . . 
Revenue Fund-National Standards Laboratory . . 400 . . . . 
Revenue Fund-Dairy Investigations . . . . 6 . .  . . 
Revenue Fund-Industrial Chemistry . . . . 186 . . . . 

- up- 
194,522 . . 144,997 
--- -- 

3. Eta$.-The following is a list of the staff of the Council as a t  30th June, 1945. The 
list does not include clerical staff, typists, laboratory assistants and miscellaneous workers. 

1. HEAD OFFICE STAFF. 
(Head-quarters : 314 Albert-st,reet, East Melbourne.) 

Chief Executive Officer-Sir David Rivett, K.C.M.G., M.A., D .Sc., F.R. S. 
Deputy Chief Executive Officer-A. E. V. Richardson, C.M.G., M.A., D.Sc. 
Assistant Executive Officer-3'. JTT. G. White, hS.Sc., Ph.'D. 
Secretary-C:. A. Cook, X.C., M.Sc., B.M.E. 
Assistant Secretary-F. G. Nicholls, 31.8~. 
Assistant Secretary (Finance and Supplies)--M. G. Grace, A.I.C.A. 
Consultant-G. Lightfoot, 5f.A. - 

Includes deblt of £17 on account of 1943-44 expenditure. 



Library- 
Chief Librarian-Niss E. Archer, M.Sc. 
Assistant Librarian-Miss A. 1;. Kent. 
Assistant Librarian-Miss F. V. Xurray, M.Sc. 
Assistant Librarian-Bliss J. Philip, B.Sc. 

Scientific Liaison and Information Bwreau- 
Ilirector-J. E. Cumn:ins, B.Sc., M.S. 
Jnfor~./~ation Section--- 

,J. 8. Rosking, M.Sc., Ph.11. 
U. T. C. Gillespie, N.Sc. 
N. H. Olver, X.8c. 
A. L. Gunn. 
Xiss M. E. Iiamilton, B.Sc. 
hliss F. l)uma~.csq, M.A., R.Sc. (part-time). 

Scientific Liaison Bureau- 
Melbotirne- 

P. A. I'riest, A.S.A.S.M. 
S. T. Evans, B.Sc.. 
Miss J. Bald win, B.Sc., Pip.Ed. 

Sydney- 
A. R. Penfold (part-time). 
R. 0. Chalmers. A.S.T.C. 
A. M. Andrews, B.Xc. 

Nezc Guinea- 
M. R. Alexander, B.Sc. (Hons.). 
B. McKcrvey, B.Sc. 
C. Kerr Grant, B:A., B.Sc. 

Honorary Liaison O$cers- 
Adelaide-I. JV. McDonald, B.Sc., B.V.Sc. 

1 Brisbane-Professor T. G. H. Jones, L) .Xc. 
I Hobart- --J. Pearson, D.Sc. 

Newcastle-R. Basden. 
Perth-G. L. Sutton, D.Sc.Agr. 

Accozcnts, Stores- 
Accountant-D. J. Bryant, A.F.I.A. 

Orders und Trnnsport- 
J .  M .  Derum. . 

st.#- 
Staff and Industrial Officer-H. E. Waterman, A.P.I. 
R. D. Elder. 

Records- 
P. Domec-Carre. 
Head Typist-Miss B. M. Thomas. 
Clerical Assista,nt to  Chief Executive Officer-Miss A. 
Clerical Assistant t o  Chairman - Jlrs. N. E. Roberts. 
Senior Clerical Officer, Sydney- R. P. Mrillianls. 
Architect-\V. R. Fergnson, B.E. 

Liaiso9.l Overseas- 
London- 

G. B. Gresford, B.Sc. 
JV. J. Ellis, A.S.T.C. 
J .  Warner, B.Sc. 

Washington- 
G. H. RIunro, M.Sc. 
N. A. Whiffen. F.S.T.C. 
M. Beard, K.E., B.Xc. 
M . P .  Day, B.Sc., Ph.D. 

Head O$ice- 
Miss J. Dunstone, B.Sc., Dip.Ed. 

Slattery, B. A. 



2. SECRETARIES OF STATE COMMITTEES. 
New South Wales,- 

Xrs. N. E. Roberts, 906 Culwulla Chambers, Castlereagh-street, Sydney.* 
Victoria- 

P. G. Nicholls, M.Sc., 314 Albert-street, East Melbourne. 
Quee.~~sZc~fid-- 

Miss H. P. Todd. 113 Eagle-street, Rrisbane. 
South Australia- 

J .  \;liarti IValters, Division of 13iochernistry arid General Nutrition. IJniversity 
of Adelaide. 

Western Australia-' 
R. P. Roberts, M.Sc. (Agric.), Institute of Agriculture, University of IVestern 

Australia. Netllands. \Irestern Australia. 
Tasmania- 

F. J. Carter, c/o Premier's Ofice, Hobart. 

3. AUSTRALIA HOUSE, LONDON. 
Representative in Britain-3'. L. McDougall, C.1N.G. (part-time). 

4. DIVISION OF PLANT INDUSTRY. 
(Head-quarters : Canberra, Australian Capital Territory.) 

A t  Canberru- 
Administration- 

Chief-B. T. Dickson, B.A., P11.D. 
Librarian (half-time)-Miss A. Nicholson. 
Senior Clerical Officer (half-time)-D. Banyard (acting). 

Pathology- 
Principal Research Officer,-H. R.' Angell, O.B.E., Ph.D. 
Senior Research Officer-J. G. Bald, 12.,4gr.Sc., Ph.D. 
Senior Research Oficer-W. V. Ludbrook, B.Ag.Sc., Ph.D., (on service 

leave-Royal Australian Air Forcc). 
Assistant Research Officer-D. 0. Norris, M.Sc.(Agric.). 
Assistant Research Officer-Jliss A'I. Mills, B.Sc. 
Chernist-Mrs. H. T. Conway. 

Plant Irnprove7nent- 
Principal Research Officer-J. R. A. McMillan, D.Sc.Agr., M.S. (seconded). . 
Assistant Research Officer-F. 17. Hely, B.Sc.Agr. (seconded). 

Plant Znt~ocluction- 
Research Officer-W. Hartley, B.A., Dip.Ed. . 
Assistant Research Officer-S. G. Gray, B.Sc.Agr. 

Horticultural and General Botany- 
Principal Research Officer-C. Barnard, D.Sc. 

Ve,yetable Fibre 11~uestigation.s- 
Senior Research Officer-A. V. Hill, M.Agr.Sc. 
Research Officer-J. (Yalvert, D.Sc. (on service leave-Royal Australian Air 

Force). 
Agrostology- 

Principal Research Officer- -J. G. Davies, B.Sc., Ph.D. 
Senior Research Officer-C. S. Christian, b1.S~. 
Research Officer -C. &I. Donald, 3l.Ag.S~. 
Assistant Research Officer-R. M. Moore, B.Sc.Agr. (on service leave- 

Royal Australian Air Force). 
Assistant Research Officer-T. \\'ilkinson, B.Sc. (on service leave-Australian 

Imperial Force). 
Assistant Research Officer-W. Af.  JTilloughby, B.Sc.Agr. 
Assistant Research Officer-E. H. Kipps, B.Sc. 
Assistant Research Officer-S. G. Gray, B.Sc.Agr. 
Technical Officer-Miss N. Barrie, B.Sc.Agr. 

Weeds Investi,qations- 
Principal Research Officer -J. G. navies, B.Sc., Ph.D. 
Senior Research Officer-A. B. Cashmore, M.Sc. 
Research Officer-C. G. Greenham, M.Sc. (seconded). 

A. M. Andrews, B.Sc., Phillip House, 119 Phillip-street, Sydney (Box 4061, G P.0 , Sydney), as from 17th April, 1946. 



Tobacco Investigations- 
Senior Research Officea-A. V. Hill, M.Agr.Sc. 
Assistant Research Officer-K. P. Plomley, B.Sc.Agr. (on service leave- 

Royal Australian Naval Voluntary Reserve). 
Drug Plant investigations- 

Priilcipal Research Office'r-C. Barnard, D.Sc. 
Research Officer-K. L. Hills, B.Agr.Sc. 
Technical Officer-L. J. MTebb. 

Rubber Plant Investigations- 
Principal Research Officer (T. Kok-saghyz)-J. G. Davies, B.Sc., Ph.D. 
Research OfIicer (guayu1e)--1;. liartley, B.A., Dip.Ed. 
Technical OBicer (T. Kok-saghyz)-C. W. E. Moor(>. B.Agr.8~. 

Vegetable Investigations- 
Research Oi'ficer-E. 11. Hutton, R.Ag.Sc., M.Sc. 

At Dicksogt Experiment Station, Canberra- 
kilanager-L. Sharp, Dip.Agr. 

At Grifith, New South Wales- 
Assistant Research Officer (horticultural physiology)-Miss J. Hearman, B.Sc., 

Ph.D. 
Assistant Research Officer (vegetable investigations)-D. C. Wark. 

At Queensland Agricultural High School and College, Lawes- 
Research Officer (agrosto1ogy)-T. B. Paltridge, 1J.Sc. 
Assistant Research Officer (agrosto1ogy)-R. Roe, B.Sc. (Agric.). 
Assistant Research Officer (agrosto1ogy)-N. H. Shaw, B.Agr.Sc. 

At Stafzthorpe, Qzceensland- 
Research Officer (horticultural investigations)-L. A. Thomas, M.Sc. 

At Fitzroyvale, Central Queensland- 
Assistant Research Officer (plant introduction)-J. F. Miles, B.Agr.Sc. 

At " Gilruth Plains ", Cunnarv~ulla, Queensland-- 
Technical Ofher-G. H. Allen, G.D.A. 

At Deniliquin, Nezo South Wales- 
Research Officer-R. TT. Prunster, H.Sc. (Agric.). 

At Muresk, Western Austlaalia- 
Assistant Research Officer (plant introduction)-E. T. Bailey, B.Sc. 

At Huonville, Tasmania- 
Research OfGcer (fruit investigations)-D. Martin, B.Sc. 

At University of Western Australia, Perth- 
Assistant Research Officer (agrosto1ogy)-R. C. Rossiter, B.Sc. (Agric.). 

I 5 .  DIVISION OF ECONOMIC ENTOMOLOGY. 

(Head-quarters : Canberra, Australian Capital Territory.) 
At Canberm- 

Administration- 
Chief-A. J. Nicholson, D.Sc. 
Librarian (half-time)--Miss A. Nicholson. 
Senior Clerical Officer (half-time)-D. Banyard (acting). 

Wheat Pest and T~rmite Investigations- 
Principal Research Officer-F. N. Ratcliffe, B.A. (on service leave- 

Australian Imperial Force). 
Piesearch Ofiicer-F. ?J. Gay, B.Sc., D.I.C. 

Medical tsnd Veterinary E.rttomolotgy-- 
Principal Research Officer-I. M. &lackerras, B.Xc., M.B., Ch.M. (on service 

leave-Australian Imperial Porce). 
Research Officer-Mrs. 11. J. Mackerras, M.Sc., M.B. (on extended leave). 
Research Officer-D. Ti'. \lraterirouse, M.Sc. 
Assistant Research Officer-D. Gilmour, M.Sc. (on service leave-Royal 

Australian Air Porce). 
Assistant Research Oficer-R. W. Kerr, B.Sc. 

Biological Contro 1 Investigations- 
Research Officer-T. G. Campbell. 



Toxicology Iavestigations- 
Bssistant Research Officer-R. H. Hackman, M.Sc. (seconded from 1)ivisiori 

of Industrial Chemistry). 
Assistant Research Officer-R. I?. Powning, A.S.T.C. 

Vee9etablc Pests Investigations- 
Research Officer-($. A. H. ~ g l s o n ,  M.8c. 
Assistant Research Officer-T. Greaves. 
Techiiical Officer-N. Grylls, J>ip.Agr. 

L O C ~ G S ~  Inve~fi~gations- 
Senior Research Officer-K. H. L. Key, M.So., PB.D., D.I.C. 
Assistant Research Officer-L. R. Clark, M.Sc. 

At Trayie, New South Wales- 
Technical Officer (locust investigations)-L. J. Chinnick, Dip.Agr. 
Technical Officer (locust investigations)-D. 1,. Hall, Dip.Agr. (011 service lea've- 

Royal Australian Air Force). 
At Melbourne, Victoria- 

Research Officer (wheat investigations)-I?. Wilson. 
At School of Veterifiary Science, Rrisbasze- 

Senior Research Officer (cattle tick investigations)-L. F. Hitchcock, M.Sc. 
Assistant Research Officer (cattle tick investigation~)-l4~. J .  Roulston. B.8c. 
Technical Officer (cattle tick investigations)-Mr. R. Horne. 

At ilfalasuia, Queensland- 
Rcsearch Officer (buffalo-fly investigations)-K. R. Norris, M.8c. 
Tecllnical Officer. (buffalo-fly investigations)-A. T. Mills. 
Technical Officer (buffalo-fly investigations)-R. A. J. Meyers, Q.D.A.H., Q.D.D. 

6. DIVISION OF ANIMAL HEALTH AND PRODUCTION. 
(Head-quarters : Cnr. Plemington-road and Park-street, Parkville, Melbourne.) 

At Animal Health Reseurch Laboratory ar~d Bivisiotzal Head-yuarters, Melbotcrne- 
Chief-L. B. Bull, D.V.Sc. 
1)ivisional Se~retary-~4. J. Vasey, B.Agr.Sc. - 
Chief Bacteriologist and Officer-in-Charge-A. TV. Turner, O.B.E., D.Sc., D.V.Sc. 
Principal Research Officer (bacteriology)-T. 8. Gregory, B.V.Sc, (on service 

leave-Australian Imperial Force). 
Senior Research Officer (pathology, 'bacteriology, dairy cattle)-D. Murnane, 

B.V.Sc. 
Senior Research Officer (serological investigations)-A. D. Campbell, L.V.Sc. 
Research Officer (immuno-chemistry)-A. T. Dann, M.Sc. 
Research Officer (bacteriology, dairy cattle)-E. Riunch-Petersen, M.Sc., Ph.B. 
Research Officer (chemical patllology and bacteriology)-A. T. Dick, 3f .S~.  
Assistant Research Officer (bacteriology, anaerobic infections)-A. T I T .  Rodwell, 

M.Sc. 
Assistant Research Officer (chemical pathology and analytical chemistry)-J. B. 

Bingley, D.A.C. 
Assistant Research Officer-Miss C.'E. Eales, B. Sc. 
As4staiit Research Oficer-Miss M. J. Monsbourgh, B.Sc. 
Assistant Research Officer-H. G. Turner, B.Agr.Sc. 
Technical Officer-E. Wold. 
Tecli~~ical Officer--A. E. \lTright. 
Technical Officer-J. J. Spencer (on service leave-Australian Impcrial Force). 
Tccl~nical Officer (animal husbandry)-L. C. Gamble. 
Librarian-Miss F. V. Murray, il1.S~. (part-time). 

At P. D. McMaster AnirnaZ Health Laboratory, Sydney- 
Officer-in-Charge-D. A. Gill, 3!I.lZ.C.V.S., D.V.S.M. 
Senior Reseach Officer (parasitology)-H. McL. Gordon, B.V.Sc. 
Senior Ilesearcli Officer (biocl1ernistry)-11. C. Franklin, M.Sc., Ph.D. 
Senior Research Officer (field investigations, ectoparasites)-N. P. H. Graham, 

B.V.Sc. 
Senior Research Officer (chemistry of wool)-M. R. Freney, B.Sc. (seconded). 
Senior Research Officer (wool biology)-IS. B. Carter, R.T.Sc. 
Research Oficer (parasitology, field studies)-I. W. Montgomery, B.V.Sc. (on 

service leave). 



Research Officer (field studies, blowfly strike)--I. L. Johnstone. H.V.Sc. 
Research Officer (biocherrlistry)-C. It. Austin. M.Sc., B.V.Sc. 
Assistant Research Officer (parasitology, field studies)-J. I?. Barrett, B.V.Sc. 
Assistant Research Officer (bioc1iemistry)-R. L. Beid, R.Sc.Agr. 
Assistant Research Officer (ectoparasites)-Miss T. M. Scott, R.8c. 
Assistant Research Officer (parasitology)-Miss P, M. Sanlbell, R.A. 
Assistant Research Officer (wool biology)-Miss N. H. Hardy, A2.Sc. 
Technical Oflicer -E. A. Parrish. 
Tecllrlical Officer-J. 1,. Hill, A.S.T.C. 
Technical Officer--H. A. Offord (011 service leave). 
Tcchrlical Ofljcler --F. J .  R amilio~l. 
Techrlical Officer-H. V. IVhitlock. 
Librarian-Mrs. R. Nc($ill; H.A. 

'4t P. L). I!IcLUaster Field Station, Badgcr.y3s Creek, Netcj South Wnles- 
Principal Research Officer and Officer-in-Charge (animal genetics)-R. W. Kelley, 

I):V.s(8. 
Assistant Research Officer-J. A. Ilobotham. 
Farm Manager-C. D. Nation. 

At Nutional Field ,Stntioft, " GiZrufh PZUZPLS ", C w ~ ~ a ~ ~ ~ u l Z a ,  Quee~bsla~d- 
lZesearcll Officer-in-Charge-J. H. Riches, l3.S~. (bgric.), Ph. I )  . 
Station Manager-Mi. S. Firth. 

At Institute of Agriculture. Ti~ziversity of Western L.-lustralia- 
Assistant Research ORcer ( b i o c h ~ k i s t ~ r ~ ) ~ .  T. Evans, B.Sc. (st~conded). 
,4ssistant Research Officer (hioch clmistry)-A. R. H~ck .  X.Sc. 

7 .  Drvrs~oiv OF BIOCHENSSTRY AND GENERAL NUTRITION. 
(Read-quarters : At Cniversity of Adelaide.) 

Chief--H. R. Marston. 
Divisional Secretary-J. Ward Waiters. - 
Senior Bescarch Officer-E. \V. Lines, R.Sc. (on service leave). 
Senior Researcln Officer -J. \V. N. Eugg, Ph.D., D.Sc., P.R.I.C. 
Senior Research Officer-A. M7.  Peirce. R1.8~. 
Senior Research Oflicer-H. J .  Lee, R.Sc. 
Senior Research Officer-D. S. Riceniain, B.Agr.Sc. 
1teseal.cll Oficer--F. V. Gray, B.Sc. 
Research Officer-R. N. \Jratson, D.Sc., B.Sc.Agr. (seconded). 
Assistant Research O'cer--1. G. Jarrett, R.Sc. 
Assistant Research Officer-T. A. Quinlan-Watson, K.Sc. 
Assi~t~ant Reseal-cxh Officer-Miss S. H. Allen, I3.Sc. 
Assistant Research Officer-Bliss P. Macbeth, B.Sc. 
Assistant Research Officer-A. Pilgrim, B.Sc. (on service leave). 
Technical Oilicer-D. W. Dewey. 
Technical Officer-G. W. Russell. 
Technical Officer-C. E. Sleigh. 
l'ccllnical Officer-It. I?. Trowbridge. 
Technical Officer-D. Graham. , 

Technical OBc*er-V. A. Stephen. 
Technical Oacer-J. 0. Wilson. 
Assistant Librarian-Miss I. Panders. H.A. 

8. MINERAL DEFICTENCY OF PASTURES INVESTIGATION. 
At Waite Agricultural Research In,stitute- 

Assistant Research Oficer (chemist)-R. E. Shapter. 
Assistant Research Officer-A. J. Anderson. 13.Sc. (Agric.). 

Admi9tistmtio.n- 
Chief--.T. A. Yrescott. D.8c. (part-time). 
Ilcputy ('?lief--J. I(. Taylor, 13.A.. M.Se.. K.Kc.Agr. 
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Soil Szhrvey Sectiov+- 
Senior Itcsearch Oficer-C. G. Stepheiis, M.Sc. 
Research Officer-R. Smith. R.Sc. (Agric.). 
Assistant Research Officer-J. G. Baldwin, B.hgr.Sc., B.Sc. (on service leave- 

Australian Imperial Force). 
Assistant Research Oflicer-R. Brewer, B.Sc. 
Assistant Mthsearch Officer-R. E. Butler, B.Xc. (dgric.). 
Assistant Research Officer-E. J. Johnston, R.Sc.Agr. (on service leave-Royal 

Australian ,4iu Force). 
Assistant Research Officer-T. Langford Smith, M.8c. (seconded). 
Assistant Research Officer-- K. H. No~.thcote. H.Ag.Sc. 
Assistant Research Officer-J. H. Shepherd, B.Sc. 
Assistant Research Officer-G. A. Stewart, B.Ag.Sc. 
Assistant Research Officer--K. D. Nicholls, R.Sc., B.Ag.Sc. 
'I'echnical Officer (cartography)-P. D. Hooper. 
'l'ccl~nical Officer-E. A. N. Greenm~ood. I1.D.A. 
'I'cbchnical Officer-L. IT. Yvnl, R.D.A. 

Soil Physics Section- 
Senior Research Officer-T. J. Marshall, M.Ag.Sc., Ph.D. 
*4ssistant Research Officer--(;. D. Aitchison, 13.E. 
Assistant Research Officer-G. R. Clarke, J3.Sc. 
'I'eohnical 0fficc.r-( '. (4. Gurr. 

Soil Chemistry Seetiow- 
Senior Research OEcer-C. 8. Piper, D.Sc. (part-time). 
Bssistant Research Officer (spect8rography)-A. C. Oertel, M.Sc. 
Assistant Research Officer-Miss ill. P. 'rhomas, R.Sc. 
Assistant Research Officer-H. ('. T. Stace, R.Sc. 
Assistant ltesrarch Officer-B. M. Tucker, B.Sc. 
Assistant l<ese:lrch Offic~r-Miss 13. E. lTelbourn, B.Sc. 

rCoil iTfici~obioloyy- 
Assistant Research Officer- -'T. H. Strong, M. Agr.Sc. (on service leave -Royal 

Australiail Air Force). - 
At Hobart -- 

Research Officer (soil surveys)-G. D. Iiubble, R.Ag.Sc. 
At Melhourne- 

As\istant Kcscharch Officer (soil surveys)-R. G. Downes, M.Agr.Sc. 

10. IRRIGATION SETTLEMENT PROBLEMS. 
.4t I r r i ya t zo~~  fiesearch Rtcetion, Gri#th-- 

Oficer-in-Charge--E. S. IYest. 13.Sc., B1.S. 
Cheinist-N. G. Cassidy, M.Sc. 
Research Oficer-R. R. Peiiriefather. B.Agr.Sc. 
Research Officer-D. V. IValters, M.Agr.Sc. 
Assistant Research Ofticer-0. I'erkman, B.Sc.Agr. 
Assistltrlt Research Officer-V. J. MTagner, B.Agr.Sc. 
Assistant Research Officer-E. L. Greacen, B.Sc.Agr. 
Assistant Research Officer-I<. Spencer, B.Sc.Agr. 
Assistant Research Officer-J. T. Fitzpatrick, B.Agr.Sc. 
Assistant Research ()fficer-L. F. Myers, B.Agr.8~. 
Horticulturist-R. Jarcline, I3.ggr.S~. 
Orchard Superintendelzt--B. H. Martin, H.D.A. 
Technical Officer-T. J. Masters. 
Secretary, Soils and Irrigation Extension Service-Miss E. M. Eagle, B. Agr.Sc. 

At Cort?n~orzwealth Research S'tcctioll. *7f erbein- 
Oficer-in-Charge-A. V .  Lyoil. h'l.&4gr.Sc. 
Senior Research Officer (chemist)--E. C. Orton, B.Sc. 
Research Officer-D. V. TValters, 3f.Sgr.S~. (seconded). 
Research Officer-A. L. Tisdall, I1I.Bgr.s~. (on service leave-Royal Australian 

Air Force). 
Assistant Research Officer-P. Dixon, JI.Sc. (seconded). 
Assistant Research Officer-JV. J. Webster, B.Sc. 
,4ssistant Research Officer-G. R.  Stirk. B.Sc. 



Technical Officer-J. E. Giles. 
Research Officer-R. C. Polkinghorne (part-time). 
Research Officer-H. Jackson (part-time). 

11. DIVISION OF FOREST PRODUCTS. 
(Head-quarters : 69 Yarra Bank-road, South hfelbourne.) 

Administratiwn- 
Chief-S. A. Clarke, B.E. 
Assistant to Chief-C. S. Elliot, B.Sc. 
Librarian-3liss &I. I. Hulme. 

Wood Structure Sectiow--- 
Principal Research Officer-in-Charge-H. E. Dadsxvell, Il.8~. 
Assistant Research Officer-H. D. Ingle, B.F'or.8~. 
Assistav~t Research Officer-l\liss A. M. Eckersley, M.Sc. 
Assistant Research Officer-G. IV. Tack, K.Agr.8~. 
Technical Officer-Rliss 3'. V. Griffin. 
Technical Officer-Miss M. Clemenger. B.Sc. 

Photography- 
Technical Officer-E. S. Smith. 
Technical Oficer-Miss A. 12.  Light,foot. 

Wood Chernisiry Section- 
Principal Research Officer-in-Charge-W. E. Cohen, D.Sc. 
Research Offilcc1-Miss T. M. Reynolds, JI.Sc., D.Phil. (seconded). 
Research Officer-D. E. Bland, M.Sc,. (seconded). 
Assistant Research Officer-A. J. Watson, A.M.T.C. 
Assistant Research Officer-Miss B. M. Brims. l3.S~. 
Assistant Research Officer-J. Sterling, B.Sc. 
Technical Officer-A. G. Charles. 
Technical Officer-Miss J. lleade. 

- Timber Physics Section- 

-- - Senior Research Officer-in-Charge-W. L. Greenhill, M.E., Dip.Sc. 
Assistant Research Oficerl-P. H. Sulzberger, B.8c. 
Technical OEcer-It-. P. Joh~lston. 

Timber Mechanics Section- 
Senior Research Officer-in-Charge-K. L. Cooper, M.A., B.Xc. 
Rcsearcll Officer-R. S. T. Kingston, B.E., B.Sc. 
Research Officer-C. E. Dixoa, Al.Sc. 
Assistant Research Officer-N. H. Kloot, B.Sc. 
Technical Oflicer-J. J .  Mack. 

Timber. Seasoi%i+z,q Section- 
Research Officer-in-Charge-G. W. Wright, B.E. 
Assi,tai~t Research Officer-A. C. Pond, B.E. (on service leave-Royal Arlstralian 

Air Force). 
Assistant Research Officer-J. W. Gottstein, B.Sc. 
Assistant Research OEcer-I. J .  W. Bisset, B.Sc. 

I Technical Oficer-J. T. Currie. 
Technical Officer-11. D. Roberts. 

Preserzjation Section- 
Principal Research Officer-in-Charge (acting)-C. S. Elliot, B.Sc. 
Aqsistant Research OEcer-N. Tamblyn, M.Sc. (Agric.). 8 

Assi~tant Research Officer-R. B. Wilson, B.8c. 
Assistant Research Officer-(:. Christensen, B. Sc. 
Technical Officer-A. Rosel. 

Veneering and GEui~,~q Section- 
Senior Research Officer-in-Charge-$. 3'. Rust, B.Sc., 11.5. 
Assistant Research Officer-A. W. Rudkin, B.Sc. 
Teclinical Officer-R. C. Deeble. 
Technical Officer-G. T. 07T~oughlin. 

Timber Utilization Section- 
Senior Research OfFicer-in-Charge-R. F. Turnbull, B.E. (seconded). 
Senior Research Officer-A. J. Thomas, Dip.Por. (seconded). 
Acting Research Officer-in-Charge-A. Gordon, R.Sc. 
Technical Oficer-G. Barrow. . 
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Flax Processing- 
Senior Research Officer-in-Charge-W. L. Greenhill, M.E., Dip.8~. 
Assistant Research OfEcer-A. M. Munro, M.A. (Oxon.). 
Assistant Research Officer-Miss J. I?. Couchman, R.Sc. 
Assistant Research Officer-Miss UT. M. P. Cook, B.Sc. 
Technical Officer-M. Tisdall. 

Maintenance Xection- 
Technical Officer-S. G. ATcNeil. 

12. DIVISION OF FOOD PRESERVATION AND TRANSPORT. 
(Head-quarters : At State Abattoir, Homebnsh Bay ; Postal Address : Private Bag, 

Homebuslr Post Office.) 
Administrative and General- 

Chief-J. R. Vickery, M.Sc., Ph.D. 
Librarian-Miss B. Johnston, B.Sc. 
Maintenance Engineer-B. Goodhew. 

Physics Sectiorz- 
. Senior Research Officer-E. W. Hicks, B.A., B.Sc. 

Assistant Eesearch Officer-M. C. Taylor, M.Sc. 

Micro biology Section- 
Senior Research Officer-W. J. Scott, B.Agr.Sc. 
Senior Bacteriologist-D. F. Stewart, B.V.Sc., Dip.Bact. (seconded from New 

South Wales Department of Agriculture). 
Assistant Research Officer-A. M. Olsen, R.Sc. 
Assistant Research Officer-M. R. J. Salton, B.Sc.Agr. 
Technical Officer-!?. R. Maguire. 
Technical Officer-D. F. Ohye. 

General Chemistry Grozcp- 
Research Oficer-F. E. Huelin, B.Sc., Ph.D. 
Assistant Research Officer-H. A. McKenzie, B.Sc. 
Assistant Research Officer-Mrs. I. M. Stephens, B.Agr.Sc. 

Fruit Storn,ye Section- 
Senior Research Officer-S. A. Trout, M.Sc., Ph.D. 
Assistant Research Officer-J. P. Turner, B.Sc. 

Canning and Pruit Products Section- 
Senior Research Officer-L. J .  Lynch, R.Agr.8~. 
Senior Research Officer-W. A. Empey, B.V.Sc. 
Research Officer-J . P. Kefford, 1 l .S~ .  
Assistant Research Officer-R. S. llitchell, M.Sc.Agr. 
Assistant Research Officer-V. C. Lewis, B.Sc.Agr. 

Dried Foods Sectiorz- 
Research Officer-&!lies T. M. Reynolds, M.Sc., D. Phil. (seconded from Division 

of Forest Products). 
Research Officer-A. Howard, M.Sc. 
Assistant Research OfEcer-H. S. McKee, B.A., D.Phi1. 
Assistant Research Offker-A. R. Prater, B.Sc.Agr. 
Assistant Research Officer-D.'McG. McBean, B.Sc. 
Assistant Research Officer-J. Shipton, B.Ec.Agr. 
Assistant ltesearch Officer-H. G. Golding, B.IEc. 
As~istant Research Off~cer-Miss A. White, B.Sc. 
Technical Ofiicer-A. Bonnet. 

At Brisbane Abattoir- 
Research Officer-A. R. Riddle, A.B., M.S. 
Assistant Research Officer-Mi~s D. M. Haenke, B.Sc. 

At Pishe~ies Research Laboratory, Cronulla- 
Assistant Research Officer-C. G. Setter, B.Sc. (seconded). 

A t  Australin House, London- 
Senior Research Officer-N. E. Holmes, B.E.E., M.Mech.E. 
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13. DIVISION OF FISHERIES. 
(Head-quarters : Cronulla, New South Wales.) 

At Head-quarters- 
Chief-11. Thompson, M.A., D.Sc. 
Research Officer (bacteriologist)-E. J .  Perguson Wocid, M.Sc., H.A. 
Research Officer (biologist)-G. L. Kestcven, 13.8~. 
Assistant Research Oflicer (biologist)-J. A. Tubb, M.Sc. 
Assistant Research Officer (chemist and hydrographer)-D. J. Rochford, B.Sc. 
Assistant Research Of3cer (biochemist)-C. G. Setter, B.8c., A.M.T.C. (seconded). 
Assistant Research Ofiicer (biologist)-J. M. Thornson, M.Sc. 
Assistant Research Officer (biologist)-Mrs. L. hl. Willings, B.A. 
Assistant Research Officer (biologist)-Mrs. V. Jones, M.Sc. 
Technical Officer-A. Proctor (laboratory). 
Technical Officer-K. Sheard. 
Technical Officer--R. Allan. 

A t  Perth- 
Research Officer (biologist)-D. L. Server~~y, B.Sc., Ph.D. 
Assistant Research Officer (biologist)-G. P. Whitley (seconded from Royal 

Australian Museum). 
A t  Melbourne- 

Senior Research Officer-S. Fowler. 
Assistant Research Officer-If. Blackburn, M.Sc. 

A t  Hobart- 
Assistant Research Officer (biologist)-W. 5. Fairbridge, M.Sc. 

A t  Brisbane- 
Assistant Research Officer (biologist)-I. S. R. Munro, M.Sc. 

14. AUSTRALIAN NATIONAL STANDARDS J,ABORATORY.* 
Clerical- 

Senior Clerical Officer-R. I?. Williams. 
Drawing O$ice- 

Chief Draughtsnian-C. FITilliamson. 
Library- 

Librarian-Miss M. Barnard, B.A. 
Assistant Librarian-Miss R. Mortlock, B.A. 
Assistant Librarian-Miss M. McKechnie. 
Assistant Librarian-Miss E. A,- (1: ews, B.A. 

Workshop- 
Foreman-Supervisor-J. Hanna. 

15. DIVISION OF METROLOGY. 
(Head-quarters : National Standards Laboratory a t  University of Sydney.) 
Chief-N. A. Esserman, B.Sc. 
Research Officer-P. M. Gilet, B.Sc., B.E. 
Research Officer-C'. G. Greenham, M.Sc. 
Research Officer-R. H. Davis, B.Sc., B.E., Ph.D. (Cantab.). 
Research Officer-(>. A. Hell, B.Sc. 
Assistant 12esearch Officer-E. E. Adderley, B.Sc. 
Assistant Research Officer-Miss A. Alexander, B.Sc. 
Assistant Research OEcer-J. V. Bainton, B.E. 
Assistant Research Oficer-C. F. Bruce, 31.S~. 
Assistant Research Officer-TV. A. F. Cunninghame, B.E. 
Assistant Research Officer-Miss 1. E ,  Dewhurst, R.Sc., B.Ed. 
Assistant Research Offjeer-Miss M. Dive, B.Sc. 
Assistant Research Officer-M. F. Lamrock, B.Sc., B.E. 
Assistant Research Officer-Miss M. Pearce, M.Sc. 
Assistant Research Officer-Miss P. MTeine, B.Xc. 
Assistant Research Officer-Miss P. Yelland. 
Assistant Research Officer-Miss E. York, B.Sc. 
Assistant Research Officer-A. V. Dicker, B.E. 

* The services sllown hereunder are rommon to  the Divisions of nlttrology, Electroterll~~ology and P ~ Y S I C R ,  housed in the Laboratory. 



Assistant Research Officer-Miss C. M. Guilfoyle, B. Sc. 
Assistant Research Officer-J. A. Rlacinante, B.E.. A.S.T.C. 
Assistant Research Officer-Miss C. M. Middleton, K.Sc. 
Assistant Research Officer-Miss M. M. Douglas, B.Sc. 
Assistant Research Officer-P. V. Moran, B.E. 
Testing Engineer, Grade 11,-R. A. IIolloway, B.Sc., B.E. (on loan from New South 

Railways). 
Assistant, C'lerical-Miss P. L. Vider, B.Ec. 

16. DIVISION OF ELECTROTECHRTOI~OGY. 
(Head-quarters : National Standards Laboratory a t  University of Sydney.) 
Chief-D. 1'1. Myers, B.Sc., L).Sc.Eng. 
Research Officer-W. K. Clothier, B.Sc., M.E. 
Rcscarch Officer-L. G. Dobbic, 11.E. (seconded from Division of Radiophysics). 
Researcli Officer-R. J .  Meakins, B.Sc., Ph.D., D.I.C. (seconded frorn Ilivision of 

Industrial Chemistry). 
Research Officer-A. M. Thompson, B.Sc. 
Assistant Research Officer-U. V. Hamon, B.Sc., B.E. 
Assistant Research Officer-P. A. Champion, B.E. 
Assistant Research Officer-D. J .  Cole, B.E.E. 
Assistant Research Officer-P. A. Edwards, B.E. 
Assistant Rcsearch Officer-G. J. A.*Cassidy, B.E.E. 
Assistant Research OEcer-H. I\-. Stokes, B.Ec. 
Ascistant Rcsearch Officer-P. T. TTilson, B.E. 
Aesistant Research Oficer-J. S. Dryden, M.Sc. 
Assistant Research Officer-N. A. Gibson, M.Sc. (seconded from Division of Industrial 

Chemistry). 
Assistant Research Officer-R. C. Richardson, B.E. 
Draughteman-L. Kadc, 73.S~. 
Technical Officer-R. W. Archer. 
Technical Officer-P. C. Brown. 
Technical Officer-Miss H. Taylor, B.A., Dip.Ed. "4a 

17. DIVISION OF PIIYSICS. 
(Head-quarters : National Standards Laboratory a t  University of Sydney.) 
Adrni~~istrat ion-  

Chief-G. H. Briggs, l).Sc., Ph.T). 
Technical Secretary-D. S. TfTooLward. 

Heat- 
Research Office1 -A. P. A. Harper, M.Sc. 
Assistant Research Officer-TY. R. G. Kemp, B.Sc. 
Assistant Research Oficer-R. C;. 17ylie, B.Sc. 
Assistant Research Officer-JV. A. Caw, B.Sc. 
Assistant Research Officer-Miss R. Scott, B.Sc. 
Technical Officer-E. S. Denny. 
Techilical Officer-A. Romer. 

Light- 
Research Officer-R. G. Giovanelli, 14.S~. 
Assistant Research Officer-Ti. F. Pollard, B.Sc. 
Assistant Research Officer-J. JT. Pearce, B.Sc. 
Assistant Research Officer-W. H. Steel, B.Sc. 
Assistant Research OfEcer-W. I. B. Sniith, B.Sc. 
Technical Officer-V. R. Schaefer. 

Electrical; Xtanrlards- 
Assistant Research Officer-N. A. Faull, B.Sc. 

Wool Research- 
Assistant Research Officer-E. H. Mercer, B.Sc. 
Assistant Research Officer-Mrs. K. I<. Rlafinson, B.Sc. 

Technical Sercices- 
Technical Officer-J. E. Thompson. 
Technical Officer-R. Sweet. 



18. DIVISION OF AERONAUTICS. 
(Head-quarters : Lorimer-street, Fishermen's Bend, Melbourne.) 

Adrninistrative- 
Chief-L. P. Coombes, D.P.C., B.Sc.(Eng.). 
Secretary-F. M. &TcDonough, B.C.E. 

Structures and Materials Section- 
Principal Research Officer-H. A. Wills, B.E. 
Senior Research Officer-E. R. Love, B.A. (Camb.), B.A., Ph.D. (on loan from 

University of Melbourne, part-time). 
Research Officer-F. S. Shaw, B.E. 
Research Officer-J. R. Green, D.Phil., B.E. 
Research Officer-A. D. Rutherford, B.E. 
Assistant Research Officer-W. TIT. Johnstone, B.E. 
Assistant Research Officer-R. C. T. Smith, M.A., B.Sc. 
Assistant Research Officer-34iss E. 13. Mann, B.A. 
Assistant Research Officer-F. T i .  Hooton, B.Sc., B.E. 
Assistant Research Officer-N. B. Joyce, B.E. 
Assistant Research Officer-R. W. Traill-Nash, B.E. 
Assistant Research Officer-M. S. Patterson, B.Sc.Eng. 
Assistant Research Officer-Miss D. A. Lemaire, l3.Mech.E. 
Assistant Research Officer-J. P. 0 .  Silberstein, B.A. 
Technical Of5cer-I?. A. Dale. 
Technical Of6cer-N. A. Pickering. 
Technical Officer-J. H. Straw. 

Metallurgy Sub-section- 
Officer-in-Charge (on loan from North American Cyanamid Co.)-G. B. O'Malley, 

R.3'let.E. (part-time). 
Research Officer-J. R. Dance, B.3Iet.E. 
Assistant Research Officer-A. R. Mdwards, B.Met.E. 
Assistant Research Officer-H. L. JITain, 13.Met.E. 
Assistant Research Officer-C. J .  Osborn, B.Met.E. 
Assistant Research Officer-N. McIiinnon, M.Sc. 
Assistant Research Officer-H. T. Greenaway, R.1fet.E. 
Technical Officer-F. G. Lewis, B.Sc. 
Technical Officer-L. M. Bland. 

Aerod?ynarnics Section- 
Principal Research Officer-G. N. Patterson, B.Sc., M.A., Ph.D. 
Research Officer-T. P. C. Lawrence, B.Sc., B.E. 
Research Officer-G. K. Batchelor, M.Sc. 
Assistant Research Officer-R. IT. Cumming, B.E. 
Assistant Research Officer-J. B. T3Tillis, M.Sc. 
Assistant Research Officer-J. F. 31. Scholes, R.Eng.Sc., B.E. 
Assistant Resear1.h Officer-P. G. Blight, B.Sc., B.E. 
Assistant Research Officer-Mrs. R. W. Cumming, M.A. 
Assistant Research Officer-A. I?. Pillow, B.A. 
Assistant Research Officer-R. H. Adair, B.E. 
Assistant Research OBcer-D. C. Collis, B.Sc. 
Assistant Research Officer-J. 31. Evans, B.E." 
Assistant Research Officer-E. R. Johnson, M.Sc. 
Assistant Research Officer-A. N. i\icCleave, B.E. 
Technical Officer-P. Redlich, Dipl.1ag. 
Technical Officer-G . J. Dailey. 
Technical Officer-E. T. Watson. 
Technical Officer-P. C. a'B. Chomley. 
Technical Officer-G. I?. Gerrand. 
Technical Officer-V. J .  Smith." 
Technical Officer-H. F. J. Gerrand. 
Technical Officer-R. A. Wallis. 

Erzgines and Fuels Xectio* 
Principal Research Officer-M. MT. MToods, D.Phil., B.Sc., B.E. 
Research Officer-T. S, Keeble, B.E., B.Sc. - 

* Worliing at Sydney University. 



Research Officer-W. B. Kennedy, B.Mech.E. 
Assistant Research Officer-MT. H. Clements, R.Sc. 
Assistant Research Officer-J. C'. ITTisdonl, B.1lech.E. 
Assistant Research Officer-R. A. Wright, B.Sc.(E.). 
Assistant Research Officer-R. V. Pav~a,  B.Dlecl1.E. 
Assistant Research Officer-R. L. Brooks, K.Sc.Eng. 
Technical Officer-D. Pescod. 

Instruments Section- 
Research Officer-A. A. Townsend, M.Fc. 
Assistant Research Officer-IT. S. Cugley, B.Sc. 

Workshops- 
Workshops Supervisor-D. W. Eaton. 

Drawing Ofice- 
Sectional Draughtsman-J. M. Morgan. 

Photo.graphy- 
Technical Officer-Miss E. F. Lightfoot,. 

Library- 
Librarian-Miss H. Y. Meggs (part-time). 

19. DIVISION OF INDUSTRIAL CHEMISTRY. 
(Head-quarters : Lorimer-street, Fishermen's Rend, Melbourne.) 

Administrative- 
Chief-I. W. Wark, Ph.D., D.Sc. 
Divisional Secretary-L. Lewis, B.Met.E. 
Assistant Secretary-A. E. Scott, M.Sc. 

Dairy Products Section- 
Research Officer-G. Loftus Hills, B.Agr.Sc. (seconded). 
Assistant Research Officer-J. Conochie, B.Sc.(Agric.) (seconded). 
Technical Officer-IV. G. T. Laffan, H.D.D. (seconded). 

Minerals Utilization Section- 
Principal Research Officer-R. G. Thomas, B.Sc. 
Research Officer-A. Walkley, B.A., B.Sc., P1i.D. 
Research Officer-A. W. TTylie, M.Sc., Ph.D. 
Assistant Research Officer-R. C. Croft, B.Sc. 
Assistant Research Officer-P. Dixon, M.Sc. (seconded from Commonwealth 

Research Station, Merbein). 
Assistant Research Officer-G. B. Gresford, B.Sc. (seconded). 
Assistant Research Officer-F. R. Hartley, M.Sc. (on service leave-Royal 

Australian Air Force). 
Assistant Research Officer-I. C. Kraitzer. @@+ 

Assistant Research Officer-F. K. XcTaggart, M.Sc. 
Assistant Research Officer-E. S. Pilkington, A.S.T.C. 
Assistant Research Officer-T. R. Scott, M.Sc., B.Ed. 
Assistant Research Officer-A. D. I\'adslcy, b1.S~. 
Technical Officer-V. A. C. Bertrand. 
Technical Officer-H. R. Skewes. 

Cement Section- 
Senior Research Officer-A. R. Alderman, Ph.D., D.Sc. 
Assistant Research Officer-R. H. Jones, B.Sc. 
Assistant Research Officer-H. E. Vivian, B.Sc.Agr. 
Technical Officer-H. T. Philippe. 

Biochemistry Section- 
Senior Research Officer-F. G. Lennox, D.Sc. 
Assistant Research Officer-J\T. G. Crewther, M.Sc. 
Assistant Research Officer-Mr. J. Ellis, A.S.T.C. (seconded). 
Assistant Research Officer-J. M. Gillespie, M.Sc., A.M.T.C. 
Assistant Research Officer-Miss A. &I. McArthur, 11.S~. 
Assistant Research Officer-Miss 11. E. Maxwell, M.Sc. 



Physical Metallurgy Section- 
Officer-in-Charge (on loan from North American Cyanamid Go.)-G. B. O'Malley, 

B.Met.E. (part-time). 
Research Officer-H. PV. Worner, M.Sc. 
Assistant Research Officer-Miss R. I. Sli.oebridge, B.Sc. 
Technical Officer-K. R. Hanna, F.M.T.C. 
Junior Research Officer-D. A. Cunningham. 

Physical Chemistry Section- 
Research Officer-K. L. Sutherland, M.Sc. 
Assistant Research Officer-Miss E. C. Plante, B.Sc. 
Assistant Research Officer-J. Rogers, M.Sc. 
Technical Officer-H. I?. A. Hergt, A.M.T.C. 
Technical Officer-J. A. Corbett. 

Chemical Physics Section- 
Senior Research Officer-A. L. G. Rees, M.Sc., Ph.D., D.I.C. 
Assistant Research Officer-J. Cowley, B.Sc.(Hons.). 

Foundry Sands Section- 
Assistant Research Officer-H. A. Stephens, B.Sc.(Hons.). 
Technical Officer-G. V. Cullen. 
Technical Officer-J. E. Marshall, F.M.T.C. 

Organic Section- 
Principal Research Officer-H. H. Hatt, B.Sc., Ph.D. 
Research Officer-J. S. Fitzgerald, &!.Sc., Ph.D. 
Research Officer-M. E. Winfield, M.Sc., Ph.D. 
Assistant Research Officer-D. J .  Clark, h!t.Sc. 
Assistant Research Officer-R. G. Curtis, M.Sc. 
Assistant Research OfficerLL. K. Dalton, D.S.T.C. 
Assistant Research Officer-A. G. Dobson, M.Sc. 
Assistant Research Officer-N. C. Hancox, M.Sc. 
Assistant Research Officer-R. J. L. Martin, M.Sc. 
Assistant Research Officer-K. E. Murray, B.Sc.(Hons.). 
Technical Officer-R. B. Bradbury, Dip.App.Chem. 
Technical Officer-W. E. IiIillis, A.G.Tnst.Tech. 
Technical Officer-W. J. Troyahn, A.M.T.C. 

Chemical Engineering Section- 
Principal Research Officer-E. J. Drake (seconded). 
Research Officer-D. R. Zeidler, M.Sc. 
Assistant Research Officer-I. Brown, B.Sc.(Hons.). 

c Assistant Research Officer-J. F. Pearse, K.Sc.(Hons.). 
Assistant Research Officer-R. IV. Urie, B.Sc. 
Assistant Research Officer-E. H. JITaters, M.Sc. (seconded). 
Assistant Research Officer-B. W. Wilson. M.Sc. 
Technical Officer-J. L. Clay, A.M.T.C. 
Technical Officer-J. Coutts, A.M.T.C. 

Workshops- 
Foreman-E. C. Addison. 

A t  University of Western Australia-Alunite Investigations- 
Assistant Research OEcer-W. E. Ewers, RI.Sc. 
Assistant Research Officer-F. C. Johnson, B.Sc. 
Assistant Research Officer-G. H. I'ayne, M.Sc. (on service leave-Royal 

Australian Air Force). 

At Division o f  Electrotechnology, Sydney- 
Research Officer-R. J. Meakins, B.Sc., Ph.D. 
Assistant Research Officer-N. A. Gibson, M.Sc. 

A t  Dit~ision of Economic Entomolo,qy, Canberra- 
Assistant Research OfEcer-R. H. Hackman, B.Sc.(Hons.). 

Library- 
Miss H. P. Meggs (part-time). 



20. DIVISION OF RADIOPHYSICS. 
, (Head-quarters : At University of Sydney.) 

Chief-J. N. Briton, B.Sc., B.E. 
Deputy Chief-E. 0. Bowen, O.B.E., M.Sc., P ~ . D .  

' Principal Research Officer-D. I?. Martyn, D.Sc., Ph.D. (seconded). 
Principal Research Officer-0. 0 .  Pulley, B.Sc., IIP,.E., Ph.D. 
Principal Research Officer-J. L. Pawsey, M.Sc., Ph.D. 
Principal Research ( Ydicer-J. 13. Piddington , M. Sc., B.E., Ph.D. 
Principal Research Officer-T. R. Alexander, B.Sc., B.E. 
Senior Research Oficer-A. J. Higgs, B.Sc. 
Senior Research Officer-V. TI. Burgmann, B.Sc.. B.E. 
Research Officer-JY. L. Price, B.Sc., B.E. 
Research Officer-L. L. IScCready, B.Sc., B.E. 
Research Officer-M. I. G. Iliffe, B.Sc. 
Research Officer-P. J. Icerr, M.Sc. 
Research Officer-H. C. Minnett, B.Sc., R.E. 
Research Officer-L. U. Millbard, B.Sc., B.E. 
Research Officer-M. Beard, B.Sc., B.E. 
Research Officer-J. TYarner, TLSc., B.E. 
Research Officer-B. I?. Cooper, B.Sc., B.E. 
Assistant Research Officer-J. Knight, B.Sc., B.E. 
Assistant Research Officer-J. P. Eagles. 
Assistant Research Officer-D. F. King. 
Assistant Research Officer-G. J .  Parker, B.Sc., B.E. 
Assistant Research OKlcer-G. P. 131~iwn, B.8c. 
Assistant Research Officer-J. H. Gerrancl, K.Sc., B.E. 
Assistant Researcll Officer-A. A. Taylor, K.Sc., B.E. 
Assistant Research Officer-J. FV. Reed. 
Assistant Research Officer-G. C. Dewsnap, B.E.E. 
Assistant Researcll Officer-R. F. Tucharne, Lt.Sc., B.E. 
Assistant Research OELcer-0. L. \l.'irsu, B.Sc., B.E. 
Assistant Research Officer-E. McCartIiy, B.Sc., Dip.Ed. 
Assistant Research Officer-J. A. Fry, K.Sc., R.E. 
Assistant Research Officer-E. B. nfulholland, B.Sc., B.E. 
Assistant Research Officer-H. N. Edwards, R.Sc., R.E. 
Assistant Research OlEcer-R. A. Smith, B.Sc. 
Assistant Research Officer-I. A. Evans, B.Sc. 
Assistant Research Officer-B. Y. Mills, B.Sc., B.E. 
Assistant Research Officer-R. N. Bracewell, B.Sc., B.E. 
Assistant Research Officer-J. S. Gooden, B.Sc. 
Assistant Research Officer-R. K. Oliver, B.E. a. 

Assistant Research Officer-G. I. Lister, B.Sc., B.E. 
Assistant Research Officer-R. P. Coulson, B.Sc., B.E. 
Assistant Research Oficer-J. P. Ryan, B.A. 
Assistant Research Officer-E. K. Inall, E.Sc., B.E. 
Assistant Research Officer-C. A. Shain, B.Sc. 
Assistant Research Officer-H. L. Humphries, B.Sc., B.E. 
Assistant Research Officer-D. E. Yabsley, B.Sc., B.E. 
Assistant Research Oficer-T. R. Kaiser, B.Sc. 
Assistant Research Officer-J. K. Strachan, B.A., B.Sc. 
Assistant Research Officcr-N. A. Munro, B.Sc. 
Assistant Research Officer-D. F. Urquhart, B.Sc. 
Assistant Research Officer-D. B. Praser, B.Sc.(Eng.). 
Assistant Research Officer-G. Gibson, B.Sc. 
Assistant Research Oficer-Miss R. Payne-Scott, M.Sc. 
Assistant Research Officer-Miss J .  M. Freeman, M.Sc. 
Assistant Research Officer-Miss L. F. Plunkett, B.Sc., Dip.Ed. 
Assistant Research Officer-Miss B. Lippmanii, 13.8~. 
Techriical Officer-K. A. Page. 
Technical Officer-T. I). Newiiham. 
Technical Officer-H. A. Marshall. 
Technical Officer-J. G. Duthoit. 
Technical Officer-0. C. Turner. 



Technical Officer-R. C. Baker. 
Technical Officer-A. K. Falson. 
Technical Officer-G. A. Wells. 
Technical Officer-P. T. Hedges. 
Technical Officer-E. W. Murray. 
Technical Officer-D. C. Dunn. 
Technical Officer-J. V. Hindman. 
Technical Offlc~1-F. G. Geddes. 
Technical Ofticor--C. S. Higgins. 
Technical OEcer-K. R. McAlister. 
Technical Officer-P. C. James. 
Chief Dra,ughtsman-F. M. Carter. 
Mechanical Engineering Designer--P. G. Need. 
Workshop Foreman-11. Byers. 

21. LUBRICANTS AND BEARINGS SECTION. 
(Head-quarters : At University of Melbourne.) 

Acting Officer-in-Charge-D. Tabor, Ph.D. (Cantab.). 
Research Officer (physics)-.J. 8. Courtney-Pratt, R.E. 
Assistant Research Officer (chemistry)-E. R.  Ballantyne, B.Sc. 
Assistant Research Officer (chemistry)-E. B. Greenhill, M.Sc. 
Assistant Research OKicor (chemistry)-J. N. Gregory, 11.8~. 
Assistant Research Oficcr (chemistry)--M. I?. R. Mulcahy, M,Sc., A.G. Inst. Tech. 
Assistant Research Oflicer (cl:emistry)-J. R. Richards, Al.Sc. 
Assistant Research Officer (chemistry)-M. A. Stone, D.A.C. 
Assistant Research Officer (cl1ernistry)-R. G. Vines, M.Sc. 
Assistant Research Officer (chemistry)-A. Yoffe, 3 l .S~.  
Assistant Research Officer (engineering)-T. V. Icrok, B.E. 
Assistant Research Officer (engineering)-(;. I<. Tudor, R.E. 
Assistant Research Officer (electrical engineering)-A. E. E'erguson, B.E.E. 
Assistant Research Officer (electrical engineering)--1i. W. R. Muncey, B .E.E. - _-am Assistant Research Officer (metallurgy)-M. E. Hargreaves, 13.Mct.E. 
Assistant Research Officer (metallurgy)-R. WT. K. Honeyconibe, M.Sc. 
Assistant Research Officer (metallurgy)-A. J. TV. Moore, B.Sc. 
Assistant Research Officer (physics)-L. W. Willian~s, I3.Sc. 
Technical Officer-T. S. Holden. 
Physical Metallurgist-TV. Boas, D.Eng.(Berlin), M.Sc. (part-time). 

22. BUILDING MATERIALS RES~ARCH, 
(Head-quarters ; At Division of Forest Products Laboratory,) 

Officer-in-Charge-I. Langlands, B.E.E., M.Mech.E. 
Research Officer-W. H. Taylor, M.C.E. 
Researoh Officer-J. R.  Barned, E.Sc., A.M.T.C. 

23. SECTION OF MATREMATICAL STATISTICS. 
(Head-quarters : At University of Adelaide.) 

At Sectional Head-quarters- 
Senior Research Officer-E. A. Cornish, M.Sc., B. Agr. Sc. 
Assistant Research Officer-A. T. James, B.Sc.(Hons.). 
Sectional Secretary-Miss E. M. G. Goodale. 

At Division of Animal Health and Iroduction, Xydney- 
Assistant Research Officer-Miss H. A. Newton Turner, B.Arch. 
Assistant Research Officer-Miss V. M. Botham, B.Sc. 

At Division of Posest Products, Melbourne- 
Assistant Research Officer-E. J .  IVilliams, B.Com. 

At Divisioqz of Plant Industy and Ecorzonzic Entomology, Calzberra- 
Assistant Research Officer-G. A. McTntyre, B.Sc., Dip.Ed. 
Assistant Research Qflicer-R. T. Leslie, B.A. (Hons.), B.Sc. 
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24. RADIO RESEARCH. 
(Head-quarters : C/o Electrical Engineering Department, University of Sydney.) 

Senior Research Officer-P. W. Wood, B.Sc. 
Assistant Research Officer-L. S. Prior, B.Sc. 
Assistant Research Officcr-L. H. Heisler, B.Sc. 
Assistant Research Officer-C. B. Kirkpatrick, B.Sc. 
Assistant Research Officer-D. G. Stewart, M.Sc. 
Assistant Research Officer--Mrs. M. Harrison, B.Sc. 
Technical Officer-Miss M. Evans, B.A. 
Technical Officer-Miss B. Hardwick, B.A. 
Technical Officer-Miss V. Henderson, B.Sc. 
Technical OEcer-Miss A. McClure, B.A. 
Technical Officer-Miss C. Peach, B.Sc. 
Technical Officer-Miss G. Polden, B.A. 

25. ORE-DRESSING INVESTIGATIONS. 
At University of Melbourne- 

Officer-in-C'harge-H. 11. Dunkin, B .Met.E. (part-time). 
Research Officer-J. G. Hart. 
Technical Officer-P. D. Drews. 

At School of i+fines, Adelaide, South Australia- 
Officcr-in-Charge-Professor H. W. Gartrell, M.A., B.Sc. (part-time). 
Assistant Research Officer-D. R. Blaskett, B.E. 

At School of Mines, Kal,goorlie, Westerrz Austmlia- 
Ofiicer-in-Charge-H. H. Moore, M.E., D.Sc., F.S.A.S.M. (part-time). 

26. OTHER INVESTIGATIONS. 
Dairy Products ITmvestigatiorzs- 

Officer-in-Charge-W. J .  Wiley, D.Sc. 
Research Officer-E. G. Pont, M.Sc.Agr. 
Research Officer-G. Loftus Hills, B.Agr.Sc. (seconded fro 

Industrial Chemistry). 
Research Officer-C. C. Thiel, B.Sc.(Agric.), Ph.D. 
Assistant Research Officer-J. Conochie, B.Sc.(Agric.) (seconded from Division 

of Industrial Chemistry). 
Mirzeragraphic Investigatiorzs- ' 

Investigator-P. L. Stillwell, D.Sc. 
Research Officer-A. B. Edwards, D.Sc., Ph.D. 

4. Publications of the Cou~~ci1.-The following publications were issued by the Council 
during the year ;- a& 

(i) Bulletins. 
No. 177.-A Soil Map of Australia, by J. A. Prescott, D.Sc., A.A.C.I. 
No. 178-Food Cornposition Tables, by Hedley R. Marston and Mary C. Dawbarn. 
No. 179-Lubrication between the Piston Rings and Cylinder Wall of a Running 

Engine, by J. S. Courtney-Pratt, B.E. and C:. K. Tudor, B.E. 
No. 180-Studies on Deglutitioii in Sheep. 1. Observations on tlie Course Taken 

by Liquids through the Stomach of the Sheep a t  Various Ages from 
Birth to Maturity, by R. H. Watson, D.Agr.Sc. 2. Observations on 
the Influence of Copper Salts on the Course Taken by Liquids into 
the Stomach of the Sheep, by R. H. Watson, D.Agr.Sc. and I. G. 
Jarrett, B.Sc. 

No. 181.-Sheep Rlo~vfly Investigations : The Attractiveness of Sheep for Lucilia 
cupirza, by I. M. Mackerras, M.B., Ch.bl., B.Sc. and M. J. Maclierras, 
M.R., M.Sc. 

No. 182.-The Effectiveness of Various Mineral Dusts for the Control of Grain Pests, 
by J. S. Pitzgerald, M.Sc., PIi.D., A.A.C.I. 

No. 183.-Experimental Determination of the Influence of the Red-legged Earth 
Mite (Ilclotydeus destructor) on a Subterranean Clover Pasture in 
Western Australia, by K. R. Norris, b2.S~. 



No. 184.-Fellmongering Investigations-Papers I. to XII., by I?. G. Lennox, D.Sc., 
Margaret E. Rlaxwell, M.Sc., and W. J. Ellis, A.S.T.C. 

No. 185.-Studies on the Mitchell Grass Association in South-Western Queensland. 
2. The Effect of Grazing on the bfitchell Grass Pasture, by R. Roe, 
B.Sc.(Agric.) and G. W. Allen, Dip-Agric. (Lawes). 

(ii) Quarterly Journ,al. 
Vol. 17, No. 3, August, 1944. 
Vol. 17, No. 4, November, 1944. 
Vol. 18, No. 1, February, 1945. 
Vol. 18, No. 2, May, 1945. 

(iii) Annual Report for the year ending 30th June, 1944. 

XXIII, ACKNOJVLEDGMENTS. 
In various sections of this Report reference has been made to the valuable assistance 

afforded by many State Departments and other organizations and individuals. The Council 
desires to express its gratitude for the help given by these bodies and persons in providing 
laboratory accommodation and other facilities and in many ot'her ways. The Council also 
wishes to acknowledge the assistance i t  has received from its State Committees and other 

- Committees, the members of which have placed their knowledge and experience so freely at  its 
disposal. 

C:. A. JULIUS, Chairman 
DAVID RJVETT Executive Committee. 
A. E. V. RICHARDSON 

G. A. COOK, Secretary. 
September, 1945. 
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APPENDIX. 

A.-PERSONNEL OF THE COUNCIL AND OF ITS VARIOUS C0MMlTTJi;ES. 
COUNCIL (AS AT 3 0 ~ ~  JUNE, 1945). 

EXECUTIVE. 
Sir George A. Julius, Kt., D.Sc., B.E. (Chairman). 
Sir David Rivett, K.C.M.G., M.A., D.Sc., F.R.S. (Deputy Chuirrnan and Chief Executive Ofiwr). 
A. E. V. Richardson, C.M.G., M.A., D.Sc. (Deputy Chig Ezecutive O$icer). 

CHAIRMEN OF STATE COMMITTEES. 
Professor I. Clunies Ross, D.V.Sc. (New South Wales). 
Profeseor E.  J.  Hartung, D.Sc. (Victoria). 
R. J .  Donaldson, D.S.O., B.C.E. (Queensland). 
Professor Kerr Grant, M.Sc. (South Australia). 
P.  H. Harper, B.A. (Western Australia). 
F. H. Foster, B.C.E. (Tasmania). 

CO-OPTED MEMBERS. 
Professor E. Ashby, D.Sc. (on leave of absence). 
N. K. S. Brodribh, C.B.E., F.R.I.C. 
Sir Harry Brown, C.M.G., M.B.E. 
Professor W. J .  Daliin, D.Sc. 
M. T. W. Eady. 
W. S. Kelly. 
E. H. B. Lefroy. 
G. Lightfoot, M.A. 
Professor Sir John Madsen, B.E., D.8c. 
Professor H. C. Richards, D.Sc. 
J . P .  Tivey,B.A.,B.Sc.,B.E. 
Professor S. M. Wadham, M.A., Dip.Agr. 

STATE COMMITTEES (AS AT 3 0 ~ ~  JUNE, 1945). 
NEW SOUTH WALES. 

.Professor I. Clurlies Ross, D.V.Sc. (Chairman). 
Professor E. Ashby, D.Sc. 
Professor Sir Henry E. Barraclough, K.B.E., V.D., B.E., M.M.E. 

I 

Sir Harry Brown, C.M.G., M.B.E. 
Professor W. J .  Dakia, U.Xc. 
Professor J. C. Earl, D.Sc., Ph.D., F.R.I.C. 
A. J. Gibson, M.E. 
W. R. Hebhlewhite, B.E. 
L. J. Jones. 
Hon. Sir Norman W. Kater, M.B., Ch.M., M.L.C. 
Sir Frederick BlcMaster. 
Professor Sir John Madsen, B.E., D.Sc. 
J. Merrett. 
R. J .  Noble, B.Sc.Agr., M.Sc., Ph.D. 
R. G. C. Parry Okeden. 
J .  G. Peake. 
A. R. Fellfold, F.R.I.C. 
Profcssor J.  D. Stewart, F.R.C.V.S., B.V.Sc. 
E. H. F. Swain, Dip.For. 
J. P. Tixoy, B.A., B.Sc., B.E. 
W. L. Waterhouse, M.C., D.Sc.Agr., D.I.C. 
Professor R. D. Watt, M.A., B.Sc. 
C. $1. Williams. 

VICTORIA. 
Profeisor E. J .  Hartung, D.Sc. (Chuirman). 
Professor W. E. Agar, M.A., D.Sc., F.R.S. 
R. S. Andrews, B.Sc. 
W. Baragaanath. 
N. K. S. Brodribb, C.B.E., F.R.I.C. 
Profcssor I?. M. Burnet, M.D., Ph.D., F.R.S. 
M. T. W. Eady. 
Sir Herbert W. Gepp. 
Russell Grimwade, C.B.E., B.Sc. 
H. Herman, D.Sc., M.M.E., R.C.E. 
G. G. Jobbins. 
Sir Dalziel Kelly, LL.B. 
G. Lightfoot, M.A. 
H. A. RIullett, B.Agr.So. 



N. Taylor, B.Sc., F.R.I.C. 
Professor J. S. Turner, M.A., M.Sc., Ph.D. 
Professor S. M. Wadhain, M.A., Dip.Agr. 
W. E. Wa,inwright, A.S.A.S.M. 
L. J .  Weatherlf, M.A. 
Professor H. A. Woodruff, B.Sc., L.R.C.P., M.R.C.S., M.R.C.V.S. 

SOUTH AUSTRALIA. 
Professor Kerr Grant, M.Sc. (Chairman). 
A. J .  Allen. 
C. E. Chapman, P.R.I.C. 
S. B. Dickinson, M.Sc. 
T. E. Field. 
J. H. Gosse. 
Professor T. H. Johnston, M.A., D.Sc. 
W. S. Kelly. 
P. T. Perry. 
Professor J .  A. Prescott, D.Sc. 
W. J .  Spafford, R.D.A. 
L. K. Ward, B.A., B.E., D.Sc. 

QUEENSLAND. 
R. J. Donaldson, D.S.O., B.C.E. (Chairman). 
Professor H. Alcocli, M.A. 
Professor E. J. Goddard, B.A., D.Sc. 
V. G. Grenning. 
J .  B. Henderson, O.B.E., P.R.I.C. 
Professor T. G. H. Jones, D.Sc. 
J .  McCann. 
A. McCulloch, M.E. 
A. G. Melville. 
J. F. Meynink. 
Professor J. K. Murray, B.A., B.Sc.Agr. 
Professor T. Parnell, M.A. 
Professor H. C. Richards, D.Sc. 
R. P. M. Short. 

T C U i r a a t ' ,  M.Sc. 

WESTERN AUSTRALIA. 
P. R. Harper, B.A. (Chairman). 
G. K. Baron-Hay, M.C., B.Sc.(Agric.). 
Professor N. S. Bayliss, B.A., R.Sc., Ph.D. 
H. Bowley. 
B. G. Brinsden. 
W. G. Burges. 
Professor E. DeCo~lrcy Clarke, M.A. 
Professor G. A. ~urr ie .  I) .Sc.. B.AE~.SC. 

r u 

S. L. Kessell, M.Sc., ~ i p ~ o r .  
A. L. B. Lefroy. 
E. H. B. ~ e f r i ~ .  

9% B. Meecham. 
Professor G. E. Nicholls, D.Sc. 
L. W. Phillips, M.Sc., M.Ed. 
Professor A. D. Ross, M.A., D.Sc. 
G. L. Sutton, D.Sc.Agr. 
R. B. Williamson. 

F. H. Poster, aB.C.E. (Chairman). 
L. R. S. Benjamin. 
N. P. Booth, F.R.I.C. 
Professor A. Burn, M.Sc., B.E. 
I?. W. Hicks. 
P. E. Keam, M.B.E. 
Professor A. L. NcAulay, M.A., B.Sc., Ph.D. 
D. 0. Meredith. 
A. K. McGaw, C.M.G. 
W. E. Maclean. 
F. H. Peacock, 
F. B. Richardson, M.A. 

h Hon. R. 0. Shoo bridge, M.L.C. 
S. W. Steane, B.A. 
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COMMONWEALTH RESEARCH STATION, MERBEIN-CONSULTATIVE COMMITTEE. 1 
B. T. Dickson, B.A., Ph.D., Division of Plant Industry, C.S.I.R. (Chairman). 
Professor J .  A. Prescott, I>.Sc., Waite Agricultural Research Institute, University of Adelaide. 
P. Malloch, Cornrnonwealth Dried Fruits Control Board. 
E. J. Cascy, Commonwealth Dried Fruits Control Board. 
A. V. Lyon, M.Agr.Sc., Commonwealth Research Station, Merbein (Secretary). 4 

IRRIGATION RESEARCH STATION, GRIFPITH-CONSULTATIVE COMbIITTEE. 
B. T. Dickson, B.A., Ph.D., Division of Plant Industry, C.S.I.R. (Chairman). 
Professor J. A. Prescott, D.Sc., Waite Agricultural Research Institute, Uiiiversity of Adelaide. 
H. N. England, B.Sc., Watcr Conservation and Irrigation Commission, New South Wales. 
E. S. West, H.Sc., M.S., Irrigation ltesearch Station, Griffith (Secretary). 

COMMONWEALTH RESEARCH STATION, MERBEIN-ADVISORY COMMITTEE. 
J. A. Lochhead, Mildura Shire Council (Chairman). 
L. W. Andrew, Waikerie, South Australia. 
P. T. Byrnes, Woorinen, Victoria. 
A. E. Cameron, Red Cliffs Settlement. 
E. J. Casey (representing Consultative Committee). 
J. Gordon, C~trus Growers' Association, Merbein. 
W. Grundy, Nyah, Victoria. 
S. Heaysman, Coomealla, New South Wales. 
W. Heaysman, Cardross Horticultural Society. 
A. V. Lyon, M.Agr.Sc., Commonwealth Research Station, Merbein. 
J. A. Aird, B.Sc., B.Apr.Sc., Dip.Com., State Rivers and Water Supply Commission, Victoria. 
A. Rawlings, Merbein, Victoria. 
S. P. Taylor, Curlwaa, New South Wales. 
0. Weste, Renmark, South Australia. 
D. C. Winterbottom, Mildura Packers' Association. 

IRRIGATION RESEARCH STATION, GRIBFITH-ADVISORY COMMITTEE. 
V. C. Williams, Griffith Producers' Co-op. Ltd. (Chairman). 
C. G. Savage 
R. G. Kebby New South Wales Department of Agriculture. i - 3  . 
G. R. Vincent 
E' R' Ircdale Rural Bank of New South Wales. C. T. Lasscock 
H' N' B'sc. Water Conservation and Irrigation Commission, New South Wales. H. J. Braund } 
A. G. Kubank, M.I.A. pastoral interests. 
T. T. Morley, GriEth Producers' Co-op. Co. Ltd. 
0. J .  Longhurst 
A. B. C. Wood 1 enda Producers' Co-op. Society Ltd. 

J. H. Alexander 
W. Jacka Leeton Fruitgrowers' Co-op. Society Ltd. 

A. G. Enticknap, M * L 9 A  l ~ e e t o n  co-op. Cannery ~ t d .  H. J. Williams I 
L. B' M.I.A. Vegetable Growers' Association. W. S. Jones } 
E. S. West,B.Sc.,M.S. 
R. R. Pennefather, l3.Agr.S~. }c.s.I.R. 'ak -&- 

DENILIQUIN RESEARCH STATION-TECHNICAL COMMITTEE. 
B. T. Dickson, B.A., Ph.D., Division of Plant Industry, C.S.I.R. 
Professor J. A. Prescott, D.8c., Division of Soils, C.S.I.R. 
L. B. Bull, D.V.Sc., Division of Animal Health and Production, C.S.I.R. 
H. R. Marston, Division of Biochemistry ;ind General Nutrition, C.S.I.R. 
J. G. Dnvies, B.Sc., Ph.D., Division of Plant Industry, C.S.I.R. 
T. J. Marshall, M.Ag.Sc., Ph.D., Division of Soils, C.S.I.R. 
A. J. Vasey, B.Agr.Sc., Division of Animal Health and Production, C.S.I.R. 
R. R. Pennefather, B.Agr.Sc., Irrigation Research Station, Griffith. 
A. V. J~yoii, M.Agr.Sc., Commonwealth Research Station, Merbein. 
0 .  AlcL. Pallriner, Booiioke Station, Conargo. 
R. W. Prunster, B.Sc.(Agric.), Division of Plant Industry, C.S.I.R. (Secretary). 

4 

VEGETABLE PROBLEMS COMMITTEE. 
B. T. Dickson, B.A., Ph.D., Division of Plant Industry, C.S.I.R. (Chairman). 
i. V. Lyon, M.Agr.Sc., Commonwealth Research Station, Merbein, Victoria. 

S. West, B.Sc., M.S., Irrigation Research Station, Griffith, New South Wales. 
Spencer, B.Sc.Agr., Irrigation Research Station, Griffith, New South Wales. 
J. Lynch, B.Agr.Sc., Division of Food Preservation and Transport, C.S.I.R. 
M. Hutton, B.Ag.Sc., M.Sc., Division of Plant Industry, C.S.I.R. (Secretary). 

- 
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FRUIT PROCESSING COMMITTEE. 
W. R. Jewell, M.Sc., B.Met., F.R.I.C., Department of Agriculture, Victoria (Chairman). 
A. V. Lyon, M.Agr.Sc., Commonwealth Research Station, Merbein. 
A. G. Strickland, M.Agr.Sc., Department of Agriculture, South Australia. 
C. G. Savage, Departnlerit of Agriculture, New South Wales. 
E. C. Orton, B.Sc., Commonwealth Research Station, Merbein. 
J .  R. Vicli-ery, M.Sc., Ph.D., Divisioil of Food Preservation and Transport, C.S.I.R. 
D. Quinn, Department of Agr ic~xltnre, Victoria (Secretary). 

FISHERIES ADVISORY COMMITTEE. 
Professor W. J .  Dakin, D.Sc., Department of Zoology, University of Sydney (Chairman). 
T. C. Roughley, B.Sc., Chief Secretary's Department, New South Wales. 
H. Thompson, M.A., D.Sc., Division of Fisheries, C.S.I.R. 

ADVISORY COh'IMITTEE RED-LEGGED EARTH MITE INVESTIGATIONS, WESTERN AUSTRALIA. 
E. H. B. Lefroy (Chairman). 
C. P. Jenkins, R.A., Department of Agriculture, Western Australia. 
Professor G. A. Currie, B.Agr.Sc., D.Sc., University of Western Australia. 
I. Thomas, Department of Agriculture, Western Australia. 
A. J. Nicholson, D.Sc., Division of Economic Entomology, C.S.I.R. 
L. W. Phillips, M.Sc., M.Ed. (Secretary). 

THE VETERINARY ENTOMOLOGICAL COMMITTEE. 
(Formerly the I.nterdivisioml BlowJly Cornrnittee ; its function is  to co-ordinate certain activities of the Divisions of 

Econornic Entornology and of Anivnul Health and Production.) 
L. B. Bull, D.V.Sc., Division of Animal Health and Production, C.S.I.R. 
A. J .  Nicholson, D.Sc., Division of Economic Entomology, C.S.I.R. 
A. W. Turner, O.B.E., D.Sc., D.V.Sc., Division of Animal Health and Production, C.S.I.R. 
D. A. Gill, M.R.C.V.S., D.V.S.M., Divisior~ of Animal Health and Prodnction, C.S.I.R. (Secretary). 

NEW SOUTH WALES MEAT RESEARCH ADVISORY COMMITTEE. 
L. J. Ashcroft, Liverpool, New South Wales. 
E. J. Bowater, Messrs. Angliss and Co. Pty. Ltd., Sydney. 
J .  M. Davidson, Commonwealth Veterinary Officer, Sydney (representing the Department of Commerce). 
J .  Merrrtt. Metropolitan Meat Irldustry Commissioner, Sydney. 
J. R. VLchgg2-M,Xc., Ph.D., Division of Food Preservation and Transport, C.S.I.R. 

MINERAGRAPHIC COMMITTEE. 
Emeritus-Professor E. W. Skeats, D.Sc., Melbourne. 
W. E. Wainwright, A.S.A.S.M., Australasian Institute of Mining and Metallurgy. 

RADIO RESEARCH BOARD. 
Professor Sir John Madsen, B.E., D.Sc., University of Sydney (Chairman). 
D. McVey, Melbourne. 
Commander J. B. Newman, Royal Australian Navy, Department of the Navy, Melbourne. 
Major E. W. Anderson, Department of the Army, Melbourne. 
Squadron-Leader A. L. Hall, Department of Air, Melbourne. 
R. v.d. R. Woolley, M.A., M.Sc., Ph.D., Mount Stromlo Observatory. 
Professor T. Parnell, M.A., University of Queensland. 
F. G. Nicholls, M.Sc., C.S.I.R. (Secretury). 

ELECTRICAL RESEARCH BOARD. 
Professor Sir John Madsen, B.E., D.Sc., University of Sydney (Chairman). 
R. Liddelow, Electricity Supply Association of Australia. 
C. G. H. McDonald, Electricity Supply Association of Australia. 
D. M. Myers, B.Sc., D.Sc.Erlg., Division of Electrotechnology, C.S.I.R. 
B. W. G. White,M.Sc.,Ph.D., C.S.I.R. 
B. G. Nicholls, M.Sc., C.S.I.R. (Secretary). 

B.-COMMITTEES CONCERNING WORK IN WHICH THE COUNCIL IS CO-OPERATING. 
SCIENTIPIC PUBLICATIONS COMMITTEE. 

A. C. Joyce, C.B.E., Commonwealth Treasury (Chairman). 
Sir David Rivett, K.C.M.G., M.A., D.Sc., B.R.S., C.S.I.R. 
R. v.d. R. Woolley, M.A., b'I.Sc., Ph.D., Mount Strornlo Observatory. 

CATALOGUE OF SCIENTIFIC AND TECHNICAL PERIODICALS-EDITORIAL COMMITTEE. 
Leigh Scott, M.A., Librarian, University of Melbourne. 
John Metcalfe, B.,4., M.L.A., Principal Librarian, Public Library of New South Wales. 
C. A. I\iIcCallum, B.A., Senior Assistant, Public Library, Mrlbourne. 
Ellinor Archer, M.Sc., Chief Librarian, C.S.I.R. 



IRRIGATION AND DRAINAGE COMMITTEE FOR SOUTH AUSTRALIA. 
C. M. Fowles, Lands I)cpartmcnt, South Australia (Chairman). 
A. G. Stricklantl, M.Agr.Sc., Department of Agriculture, South Australia. 
A. V. Lyori, &I.Agr.Sc., Commonwealth Rescarch Station, Merbein, Victoria. 
A. C. Gordori, Lands Department, South Australia. 
E. R. Lawrie, Engirirering :tlitl Water Supply Department, South Australia. 

CURLWAA AND COOMEALLA HORTICULTURAL ADVISORY COMMITTEE. 
A. V. Lyon, M.Agr.Sc., Commonwealth Research Station, Merbein (Chairman). 
F. P. H .  Barrett, Watcr (70~isc'rv;~tion alld Irrigation Coinniission, New South Wales. 
C. T. Lasscock, Rural Bank of Mew South Wales. 
S. Heaysman, representing Coomealla Producers. 
J. Bailey, representing Coomealla Producers. 
S. P. Taylor, representing Curlwaa Producers. 
W. Reeves, representing Curlwazt Producers. 
P. S. Oldham, Department of Agriculture, New South Wales (Secretary). 

WAKOOL DISTRICT RESEARCH COMMITTEE. 
A. V. Lyon, M.Agr.Sc., Commonwealth Rescarch Station, Merbein (Chairman). 
G. B. Gibbs, Watcr Conservation and Irrigation Commission, New Sonth Wales. 
F. Dhtthews, New South Wales Rural J3ank. 
M. 8t.C. McInnes, New South Wales Rural Bank. 
E. Bowmaker, Department of Agriculture, New South Wales. 
A. Varcoe-Cocks, Wakool Shire Council. 
H. J. Robinson 
L. Jeffers Irepresenting Wakool District Landowners' Executive. 
W. R. A. Smith ( 
E.E.Tol1 J 
H. Jackson, representing Wakool District Landowners' Executive (Secretury). 

IRRIGATION RESEARCH EXTENSION COMMTTTEE (MURRU;\[RIDGEE IRRIGATION AREAS). 
C .  C:. Savage, Department of Agriculture, New South Walcs (Chairrmn). 
R. G. S. Kebby, Department of Agriculture, New Sout,h Wales. 
B. 0. French, Dep:irtment of Agriculture, New South Wales. 
J. G. Youll, Water Conservatioil and Irrigation Cormllission, New South Wales. 
H. N. England, B.Sc., Water Cons~rvation and Irrigation Commission, New South Wales. 
H. J. Braund, Water Conservatiori arld Ilrigation Commission, New South Wales. 
E.  R. Iredale, Rural Bank, New South Wales. 
C. T. Lasscock, Rural Bank, New South Wales. 
E.  S. West, B.Sc., M.S., Irrigation Research Station, Griffith. 
R. R. Perinefather, B.Agr.Sc., Irrigation Rescarch Station, Griffith. 
D. V. Walters, ll.Agr.Sc., Irrigation Rcsearch Station, Grifith. 
.V. C. Williams, M.I.A. Co-operatives Executive, GrifEth. 
0. J. Longhurst, M.I.A. Co-operatives Executive, Yenda. 
W. Jacka, M.I.A. Co-operatives Executive, Leeton. 
J. H. Carter, Rural Bank, New South Wales (Secretary). 

.. 

VITICULTURAL COMMITTEE FOR NON-IRRIGATED AREAS. 
Chas. Russell, Dried Fruits Board, for South Australia ( C h a i m n ) .  
A. G. Strlckland, iCI.Agr.Sc., Department of Agriculture, South Australia. 
A. V. Lyon, M.Agr.Sc., Commonwralth Research Station, blerbein, Victoria. 
W. N. Twiss, Dried Fruits Board, South Australia (Secretccry). 

COMMITTEE ON OENOLOGICAL RESEARCH. 
Professor J. A. Prescott, D.Sc., representing C.S.I.R. ( C l ~ a i w n ) .  
C. Haselgrove, representing the Federal Viticultural Council. 
Professor J. B. Clclend, M.D., Ch.M., repr~seiiting thc IJniversity of Adelaide. 
L. N. Salter, representing the Australian Wine Board. 

COMMITTEE ON DRIED VINE FRUIT PROCESSING METHODS. 

V. Lyon, M.Agr.Sc. representing C.S.I.R. E. C. Orton, B.Sc. 
A. R. Ham~ton ,  Mildura Packers' Association. 
W. ~ e a ~ s r d a n ,  hlcrbein Advisory Committee. 
IV. R. Jewell, M.Sc., B.Met., F.R.I.C., Department of Agriculture, Victoria. 

Growers' Representatives. 
8. R. Mansell, Mildura. P. A. Meischel, Dareton, New South Wales. 
A. R. McDougall, Merbein. G. S. Potts, llildura. 
J. Moore, Red Cliffs. K. H. C. NcCallum, Red CliE,. 
D. Taylor, Dareton, New South Wales. 



JOINT FRUIT STORAGE INVESTIGATION COMMITTEE, NEW SOUTH WALES. 
C .  G. Savage, Department of Ag~iculturt,, Sew South Wales (Clrnzru~niz). 
H. Broadfoot, Dclpart~ueilt of Aprlculture, Xew South Wales. 
~~~~~~~~or E Ashby, D.Sc., Dcll,artincnt of Botau>-, Cl i lve~s~ty  of Svdney. 
J. K. Vickcry, M.Sc., Ph.U . I)i\'isioll of Food Preservation ailti l'rar~sport, C.S.I.R. 
S. A Trout, 11 Sc , Ph.D., L)i~ision of F'ooc! Prt.sc.~\-ation anti Transport, C.S.I.R. 

ADVISORY COMMITTEE ON FRUIT COOL STORAGE INVESTIGATIONS. 
(Eshblished ill connecion with the co-oporcti7.e irlcestig((tions of t h ~  Council clnd the Victorian Deportment of Agriculture 

on the cool stornqr of won-tropical fruits.) 
S. Fish, M.Agr.Sc., I>rpart~rient of Agriculture, Vlctorl:i. 
F .  M. Read. M.Agr.Sc., 1)cp:trtmeut of Agriculture, Victoria. 
J. 1C. Ylcke~v, M.Sr., lJh.l)., Divisiorl of Food Prescrvat~oll and Tr,trisport, C.S.I.R. 

COMBIITTEE! FOR CO-ORDINATION OF FRUIT COOL STORA4GE RESEARCH. 
E.  G. Hall, B.Sc.Agr., Department of dgriculturc, S e w  Solit11 Wwlos. 
F. M. Read, M.dgr.Sc., 1)epartmcnt of ,l~rlcnlturc, Victoria. 
A. G. Str~ckland. hf.Agr.Sc., Depttrtlllcnt of ilcriculturch, South Australia. 
T. D. Rap11:lcl. 31.A., Dip-Hort. (Cambridgt.), Departnlcnt of ,igriculture, Tasmania. 
W. hl. Carlre. 1)cptrtlnent of Conlmerce, 3lclbour11e. 
8. A. Trout, M.Sc., !?h.D., Divi.;ion of Food l'rebervation and Transport, C.S.I.R. r 
D. Mart~n,  B.Sc., Division of l'1:tnt Industry, C.S.1.R 

- ADVISORY COMJIITTEE ON ORIENTAL PEACH MOTH INVESTIGATIONS. 
A. J .  Nicholsor~, D.S(. , 1)ivisloli of Economic Entonlology, C.S.I.R. (C'11trirmun). 
F. BI R ~ a d ,  ll.Ayr.Sc., Depart:~lent O F  hgrieulture, V ~ c t o ~  ia. 
H. J. 'lVllliirins, Lepton Cu-oy Cannery Ltd., New South \V:tlcs. 
G. A. 11. 11elso11, I!I.Sc.. D~VISIOLL of Eco~lonuc Entomologv, C.S.I.R. 
S. Fi\l!. \I Agr Sc.. l)c,part~t~t.nt of Ag~~rt~lturt . ,   victor^,^ (JScc rrtnry). 

JOINT BLOWFLY CONTROI, COMMITTEE. 
(Appointed us a means of co-ordinating tltr nctiuities of thc J e w  South Wales Depurtrreent of Ag.riailture, the Queenslaluf 

I Depurf~rte~lt of Bylculture rcntl Stock, and oj'C.8.I.R.) 

L. H. Bull, D.V.Sc., I>i \ -~s~ol~ of Animal Health and Protluction, C S.I.R. (Ckuirqnan). 
1 A. J Nicaholson, D.Sc., 1)irision of Econc,il~ic Entomolopv. C.S.I.R. 
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.. . . , . .R C.V.S., B V.Sc , 1j.V H , Glrilficlci \'ctr.rn~ary Research Station, New Sor~tll Wales. 
T. MtCarthy, Ilepiirtincnt of Agiiculturc, New South Wales. 
H. (2. 13t.lschnc.1, I).V.Sc., Dcpartinent of Agriculture. New South Wales. 
F. H. S Koijcrts, I).Sc., Departnicrlt of ,\prirnltlut~ al~tl  Stock, (Jrit~cnsland. 
D. A .  Gill. M K.C.V.S., D.V.S.M., D~viiilon of Aninla1 Hc~tlth and I;'rodnctioi~, C.S.I.R. (Secretary). 

QUEEiVS1,AKIL) PKODUCElIS' ANIllAIJ WEALTH C0MMI'I"J'EE. 
N. Buurke, ($ueellsla~:tL United Graziers' Alssociat,ior~ (Cl~cx~nncrn). 
F. M. Bell, ()ueensland United Graziers' Assoc~:~tion. 
P. -4 1how11, Queerlsla~ld Uuited Gmziers' dshocmtion. 
P. A. Elliot, Quei.l~hlantl Unitetl Uraders' Asaocl,~t~ou. 

@ G. A. Failbairn, Quucnsland United Grazlers' dss:bciation. 
J. F. ?ulev~~i~lk, Quee11sl;tnd United Graziers' Sssoc~dtion. 

) H. C'. Ptilll), Qucer~slaiid Unitrcl (haziers' Associatio~~. 
L. J 1,;~lltibber.r. Qurtw.zlal~tl Uriited Graziers' Asqociatioil. 
J. 1, ?I, 11:ol1, (3~~t'llh[:llld ITnitv(l C:raz/;lers3 .is.zoci:~tloll. 

E P~ofeshor H. C .  Iiirhards, L).Sc., Univcrzlty or CJuc.c~~sl:~nd. 
Profehso~ 1) H K .  I,rt>, M.Sc., JI B., lS.S., l).T.JI.. IJnivcrsitv of Queensla~d. 
.J. 1,(.gg I).\'.Sc , I>rp,irtnrcnt of Api~~tolturc :tnd Stock, IJ~~rc~nslantl k F. H. S. Kob<lrts, D.Se, D r l ~ ~ i t i i r r a t  of g r i c ~ t l t u r e  ir~ltl Stork, Qut~rinlnrd. 
&I. White, M Sc., Ph.I)., Departlnent of Agriculturth a r ~ d  Stock, (Jutat~nsland. 
I,. 1". Ilitchcaoc*k, M.Sc., l )~r - i ,~o~l  of I':CO~IOIIII(' E:rl+trnlologv, C.S 1.R. 

TECHNICAI, C03IfilITTEE ON CATTLE TICK INVESTIGATIONS. 
J. Legg, U.V.Sc., Departrne~rt of A p r ~ r ~ ~ l t n r c ~  ailti Stock, Quernsla~id (Chazrmun). 
M. White, .l.l.Sc., P11.1)., I)c~partuii~~lt of r i ~ r l c ~ ~ l t u r e  a~icl Stock, Qnc.ensland. 
N. Bourkt , ~)uc~crlsl;~l?ti ITlllt?cl Gritziers' .ih,ociatioil. 
A .  W. Tlrrlic I .  O.R.E., l).Sc , U.V.Sc., 1hr1b:on oS-llii111~~1 Health and Production, C.S.I.R. 
A. J X ~ c h o l ~ ~ l ,  I).Sc . Dlv~sion of Ecolionl~c Elitolr~ology, C.S.I.R. . 
L. F Bitchcock, N.Sc., Division of Econonlic Erltonloloov. C.S.1 H. 
B1. R I r ~ i r ~ g  li \' Re., 1)t~partmmt of Agriculturr. , ~ r i t l  Stock. ()nc>cnsland. 

TECI-INICAI, COMMITTEE OK BUFF'A1,O-PLY INVESTIGATIONS. 
J. Legg, L).V.Sc., llepnrtmellt of Bgricultnre :rid Stock, (J~lec~sli t~lt l  (Ch(~irmccrt). 
L. D. Carey, Dcp:hrtnlent of Agric~lture ant1 Stock, IJut~cr~sland. 

i A. J. Nicholsoa. D.Sc., 1)ivision of E:cono~lnc E~ito~nolog\., C.S.1.R. 
K. R. Norris, JI.St,., 1)ivision of Eco~ronlic E~itoniologv. C7.S.T.R. 
A. W. Turncr. O.R.E., D.Sc., l).V.Sc., 1)ivision of Anlir~;~l Hr:tltjl~ and Production, C.S.I.R. 



MINING ADVISORY COMMITTEE. 
Sir David Rivett, H.C.M.G., M.A., D.Sc., F.R.S., C.S.I.R. (Chairniarb) . 
H. Herman, D.Sc., M.M.E., B.C.E., Melbourne. 
H. St. J. Somerset, Electrolytic Zinc Co. of Australasia Ltd., Melbourne. 
W. E. Wainwright, A.S.A.S.M., Melbourne. 
G. A. Cook, M.C., %f.Sc., B.M.E. (Secretary). 
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