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Strong, accurate, efficient — yet with 
a range and capacity that make them 
equally popular in factory and home 
workshops . . . and priced to fit your 

budget !

"TAUCO"
MOTOR-DRIVEN

TOOLS
(ABOVE)

"TAUCO" 14-inch BAND-SAW
A favourite tool of both professional and amateur 
craftsmen, giving a wide range of work. Also sup
plied on a stand with motor and countershaft drive 
as a metal-cutting unit.

(AT LEFT)

"TAUCO" De-Luxe SCROLL SAW.
"TAUCO" 4-in. Ball-Bearing JOINTER.

"TAUCO" 8-in. CIRCULAR SAW.
Other sizes and types stocked.

Also SANDERS : DRILLS : SHAPERS.
Come and inspect these machines, 

or send for a catalogue.

Proprietary Limited
546 Collins Street - Melbourne.

Phone M 1551
Sydney - Adelaide - Perth.

The Handiest
TOOLS

in the

WORKSHOP!



INDUSTRIAL
FURNACES
MAJOR Industrial Fur
naces are designed and 
manufactured for any 
fuel and for every con
ceivable industrial heat
ing purpose — either of 
continuous or batch 
types, embracing fur
naces for Metal Melting, 
Smelting, Forging and 
Heat Treatment; also 
for Mining and Metal
lurgical processes.
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MAJOR
FOR

HEAT
CRUCIBLE
FURNACES
Morgan-Major Crucible 
Furnaces of every type, 
tilting or stationary, are 
manufactured under 
licence from The Mor
gan Crucible Company, 
London.

FUEL
BURNERS
MAJOR Patented Oil 
Fuel Burners cover a 
selection of over fifty 
different standard types 
and sizes, varying in 
capacity from one-third 
of a pint to sixty gallons 
of Oil per hour. These 
include: Low Pressure
A i r Atomizing and 
Mechanically Atomizing 
Burners, High Pressure 
Air and Steam Atomiz
ing Burners, Semi-Auto
matic and Fully Auto
matic Burners, and a 
complete range of sup
plementary equipment, 
including Automatic Fur
nace and Boiler Controls, 
Blowers, Fuel Pumps, 
Float Switches, Tem
perature Control Ther
mostats, and other 
automatic devices.

The name MAJOR means heat—whether for industrial or domestic 
purposes. MAJOR heating equipment is available to suit every type 
of heating job, MAJOR specialists are ready to advise and assist you, 
and years of experience stand behind the whole MAJOR organisation.

MAJOR Oil Fired Twin Chamber Billet Heating Furnace with Auto
matic Temp. Control. One of the many unites of different types 

supplied to Austral Bronze Co. Ltd., Sydney.

AIR HEATING
Air Circulation Heating 
Applications of all des
criptions including com
plete Lithograph Ovens, 
Enamelling Ovens, Core 
Ovens, Dryers, etc.

HIM I ELJENACE
AND COMBUSTION ENGINEERS PTY. LTD.

114-124 TOORAK ROAD ---------------------- SOUTH YARRA, VIC.
Telephones: Windsor 1111, 2319.

78 MITCHELL ROAD -------------------------- ALEXANDRIA, N.S.W.
Telephone: L 3244.

Engineer-Representatives established throughout Australia,
New Zealand and South Africa.
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“Harman Design Means More Yardage*

ALFRED T. HARMAN & SONS Pty. Ltd.
ENGINEERS

DERHAM STREET, PORT MELBOURNE, S.C.7., VICTORIA

ALFRED SNASHALL Pty. Ltd. 
477 Kent Street, Sydney.

AGENTS:
T. EILBECK & SON Ltd.

2-8 John Street, West Perth, W.A.
ALFRED SNASHALL, ANTHON Pty. Ltd. 

74 Eagle Street, Brisbane.

HARMAN EXCAVATORS
are specially designed to meet Australian conditions. 
Moving earth, rock, hard gypsum, they are giving 

continuous trouble-free service.
Units can be supplied driven by Crude Oil, Petrol, 
Steam, or Electric Motor. Readily convertible to 
Shovel, Ditcher, Skimmer, Scoop, Dragline or 
Grabbing Crane. Capacities : 1/3 c. yd. to 3 c. yd.



CRANKS AND NUTS, 1939

■ %
K. - 1

f- - .\d k . p'-'- -/ y/--.

m

Group of seven (7) Thompson Vertical Axial Flow 
Pumps for Melbourne City Council Flood Protection 

Scheme at Macaulay Road, Kensington. 
Capacity, 3,500 gallons a minute — 10 ft. head.
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Send your inquiries to

THOMPSONS ENGINEERING 
& PIPE CO. LTD.

CASTLEMA1NE AND WILLIAMSTOWN, VICTORIA.
Melbourne Office : 440 Little Collins Street - Melbourne.

Sydney Office : Kembla Buildings, Margaret Street, Sydney.
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Engineering Supplies
STEELS: A full range of Tool, Alloy and Stainless Steels is always carried

in stock. These comprise Jessop's Tool and Alloy Steels, 
STAYBRITE Stainless Steels, and Bedford's Mining Drill Steels.

AIR COMPRESSORS AND PNEUMATIC TOOLS:
We carry excellent stocks of the well-known Broom Sr Wade Air 
Compressors and Pneumatic Tools. We have had considerable 
experience in the supply and installation of Air Equipment, and 
our Engineering Department will always be very glad to give 
advice or submit a proposition.

WORKSHOP EQUIPMENT:
Our range of equipment for general workshop use has increased 
enormously over the past twelve months and now comprises all 
types of Portable Electric Tools, Electric Drilling Machines, 
Grinders, Hydraulic Presses, Conveyor Equipment, etc.

DIESEL ENGINES:
We are Australasian Agents for Vivian Marine and Stationary 
Engines and for Hercules Automotive Engines. We would be 
glad to supply full information about either of these products.

COMMERCIAL STEELS (Ausi) Pty. Ltd.
CAPEL & QUEEMSBERRY STREETS, NTH. MELBOURNE. Phone F3616

FOWLER’S PAVE THE WAY .. .
To Better Roads

WE OFFER A COMPLETE SERVICE

at Lower Cost

Equipment
Manufac

turers

Pavement
Specialists

Suppliers and Spraying Specialists for all grades of Bitumen and Cut-Back Bitumens 
Manufacturers of SEALITE—THE BETTER EMULSION.

Sole Victorian Agents for the famous 
G-WELL UNDERBODY HYDRAULIC HOISTS for tipping trucks. 

Manufacturers under Licence of the "STECO" Patent All Steel Trailers.

FOWLER ROAD MAINTENANCE Co. Pty. Ltd.
73 Kavanagh Street, South Melbourne. Telephones: M 4421 and M 3964.
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XVH Compressors are used by Holden Motor Body Builders, Lake George 
Mines, Ford Motor Company, and many others.

INGERSOLL-RAND PTAYUSLTD

XVH
COMPRESSORS

Capacities: 
500 c.f.m. 

to
5,000 c.f.m.

Horsepowers: 
75 h.p. 

to
5,000 h.p.
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The World's Most Accurate Machine Tool. 
"Standard Scale" Accuracy embodied in 

the Measuring System of the

it -B

JIG BORING AND MILLING 
MACHINE

Reading on Verniers: 0.0001—inch. 
Guaranteed Accuracy for all Settings of 
Work-table and Spindle Head 0.0002— 

inch.

Ask us for details—

MECHANICAL PRECISION 
EQUIPMENT CO.

IS Bridge St., Sydney. Tel. B2395.
Representatives for 

Société Genevoise Ltd., London.

//BABCOCK"PRODUCTS
THROUGHOUT a 11 leading countries of the world, the name of Babcock & 

Wilcox is so closely associated with patent water-tube boilers as to over
shadow the fact that other engineering equipment of the highest quality, 

equally sound in design and construction, is manufactured by the "Babcock" 
organisation. For this reason a list is given below which includes the principal 
items in the extensive range of "Babcock" products. Enquiries are invited 
for any of these products, and also for Foundry and all classes of general 
engineering work.
WATER TUBE BOILERS 
SHELL BOILERS 
STEAM SUPERHEATERS 
ECONOMISERS 
AIR HEATERS 
CHAIN GRATE STOKERS 
RETORT STOKERS 
OIL BURNING EQUIPMENT 
PULVERISED FUEL EQUIP

MENT

DIAMOND SOOT BLOWERS 
SPECIAL FURNACES FOR 

VARIOUS FUELS 
STEEL CHIMNEYS 
ELECTRIC CRANES 
CONVEYORS 
TELPHERS 
ELECTRIC WINCHES 
COAL HANDLING PLANT 
ASH HANDLING PLANT

BUNKERS AND TANKS 
STRUCTURAL STEELWORK 
ALL BOILER HOUSE ACCES

SORIES
STEAM PIPING 
VALVES

Agencies are held for Australia 
for “Bailey’’ Meters and Heenan 

“Incinerators.”

BABCOCK & WILCOX
LIMITED

(INCORPORATED IN ENGLAND)

Melbourne Office: 84 WILLIAM STREET.
AUSTRALIAN HEAD OFFICE AND WORKS: REGENTS PARK, N.S.W.

^800
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THE BROKEN HILL 
PROPRIE TA RY
COMPANY LIMITED

--------------- — = ▼ -------- -

Iron and Steel Manufacturers,Mine Owners, 
Ship Owners, Colliery Proprietors.

T rade

THE IRON AND 
PROPRIETARY CO. 
24,000 WORKERS.

PIG IRON, STEEL BLOOMS, BILLETS, RAILS, BEAMS, 
CHANNELS, ANGLES, ROUNDS, SQUARES, FLATS, 

HEXAGONS, Etc.

*

Head Office :
422 LITTLE COLLINS STREET, MELBOURNE.

Iron and Steel Works: Newcastle, N S W.

Branches: Sydney, Adelaide, Perth and London.

pRO Po,

OMITES

Mark

STEEL OPERATIONS OF THE BROKEN HILL 
LTD. PROVIDE EMPLOYMENT FOR NEARLY 

THE USE OF B.H.P. PRODUCTS KEEPS THEM 
EMPLOYED.

Products Include:
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POWER TRANSMISSION
UNITS

Ball £r Roller Bearings
Ransom & Maries (England).

Transmission Equipment
T.V. Skip and Truck Axle Boxes, complete with 
R. & M. Ball and Roller Bearings.

Morse Chain Drives
The Morse Chain Co. (England).

Gates Vulco V Rope Drives
V Ropes and Sheaves.

Friction Clutches
Frank Wigglesworth & Co. (England) .
Benn Servo (Patents).

Nuttall Clutches and 
Variable Speed Units

Diesel Engines
High Speed. Peter Brotherhood Ltd. (England),
Low Speed. Newbury Diesel Co. (England) .

"Eicard" Couplings (Patented)
Which take up misalignment.

Electric Motors
A C. and D.C.

Rope Friction-Eliminators (Patented) 
Elevating Trucks (G.W.)

Made in Australia.

Particulars, Recommendations and Prices upon application to Commonwealth Distributors :

Gardner, Waern & Co. Pty. Ltd.
26 MARKET STREET, 481 FLINDERS STREET, 

SYDNEY. MELBOURNE.
Phones: MA 9134 (4 lines) . M 4451 (4 lines) ; MU 3421.
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EDITORIAL

The engineer, more than anyone else, is responsible 
for the age we live in, for this civilisation has been 
made possible by the application of science. And who 
can deny, despite the harangue as to what an engineer 
is, that the work of the engineer is to apply the 
methods and principles of science so as to satisfy all 
the needs of mankind?

One can imagine the bulk of engineers viewing the 
above statement with rather mixed feelings. On one 
hand, the engineer has cause to feel proud of his 
achievements to date—he has transformed the wilder
ness into vast cities; he has tapped Nature’s power 
sources and used them for man’s needs; he has so 
revolutionised the technique of production of the 
necessities and luxuries of life that to-day, for the 
first time in the world’s history, leisure and plenty for 
the many become actual possibilities.

The description above of the world’s progress makes 
a very pretty picture. Unfortunately, it is only one 
portion of the field of view. Notwithstanding our 
state of technical perfection, we still live in a world 
where there is starvation, unemployment and need ; 
not, as in olden times, in the absence of a minimum 
of necessary goods, but in the midst of an abundance 
Wars, too, and the preparation for them, are major 
evils we have not yet been able to eliminate.

It is not the purpose of this short survey to try 
and analyse the cause of this paradox of need in the

midst of plenty. We have no doubt that, if scientific 
methods are applied to the problem, out of the present 
babel will come the truth, and we shall one day be 
able to control the distribution of the world’s goods 
even as we now control their production. The purpose 
here is to point out that the engineer cannot escape 
his share of responsibility for the situation, and a very 
large share it is.

Too long the engineer has been a mere technician 
working in the background without any thought of 
the significance or social results of his work. But the 
situation is changed to-day. Even if the engineer, 
wrongly we think, does not hold himself largely re
sponsible for the present state of society, society cer
tainly regards him as responsible for the present 
situation.

The engineer lives in the half-way house between 
labour and capital. If he maintains an unbiassed 
outlook, he should be able to see both sides of the 
labour-capital conflict. He is the person who can best 
see what the cause of the situation is and, if possible, 
effect a remedy.

The responsibility of the engineer is thus seen to be 
a very large one. He has taken mankind a very long- 
way along the road to his destination. But that will 
be of little use unless he helps him to finish the 
journey. It behoves engineers to keep this matter in 
mind.

M.U.E.S.C. Committee

President :
PROF. A. BURSTALL 

Vice-Presidents :
PROF. J. N. GREENWOOD 

MR. F. G. SUBLET 
MR. M. SHAW

Chairman :
I. B. MONTGOMERY 

Vice-Chairman :
F. I. DOWN

Secretary and Treasurer:
K. HUNTER

4th Tear Rep. : P. J. DE STEIGER 

3rd Tear Rep.: D. LEES 

2nd Tear Rep. : B. R. MARTIN 

1st Tear Rep. : D. McKAY 

S.R.C. Eng. Rep.: A. J. CLARKE 

M.U.M.M.S.S. Rep.: G. J. KING
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THE STAFF, 1939.
Front Row (from left to right) : Mr. H. H. Dunitili, Mr. E. R. If. Darwin, Mr. F. G. Sublet, Prof. A. F. Duratali, Prof. J. N. Green

wood, Dr. E. B. Brown, Mr. C. W. Sexton, ,„r. E. J. C, Rennie.
Second Row (from left to right) : Mr. J. G. Hart, Mr. E. J. T. Lumley, Mr. D. Gallager, Mr. T. F. C. Lawrence, Mr. G. N. Alexan

der, Dr. F. Laszlo, Mr. D. L. Holloway.
Back Row (fiom left to right) : Dr. W. Boas, Mr. H. P. Jones, Dr. H. Hirst, Dr. M. W. Woods, Mr. A. W. Martin, Mr. R. R. Long. 
Absent: Mr. W. B. Kennedy, Mr. M. Shaw, Mr. T. N. Miritela, Mr. P. F. Thompson.
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ACTIVITIES IN THE ENGINEERING SCHOOL
DURING 1938

By Prof. A. F. BURSTALL, Ph D., D.Sc., M.I.Mech.E., M.I.E.Aust.

Being a Summary of the Presidential Address to the Engineering Students' Club.
Tuesday, April 4th,1939.

—Spencer Shier, Melbourne.

My records show that the year 1938 was the jubilee 
year of the Faculty of Engineering, at Melbourne 
University, for it is precisely fifty years since it was 
formed and the first Professor of Engineering, Wil
liam C. Kernot, appointed. It was a year which 
I believe made history for this department, because 
an appeal was launched to Government and private 
enterprise to support the school financially, and the 
first issue of “Cranks and Nuts” was produced by 
the engineering students.

I am uncertain as to which was the greater achieve
ment. To the appeal was subscribed a sum of no 
less than £67,000, most of it in cash, and £30,000 of 
it by the State Government. The major portion of 
the contribution from industry was received from 
firms and individuals who had not previously made 
donations to the University. A number of building 
and equipment alterations and additions have been 
carried out since last year, and those who have been 
here before will notice the repainting of the large 
drawing office, the committee room, electrical labora
tory, No. 2, No. 4 lecture room, and both the up
stairs and downstairs lavatories. Three major con
struction works have so far been started. By far 
the largest is the new workshops which are arising 
with great rapidity on the north-east corner of the 
Engineering School site. In addition, the renova
tion of the Prime Movers Laboratory and its annex is 
well under way, and the remodelling of lecture theatre 
No. 2 is now completed. There has been a noticeable 
improvement in the standard of cleanliness and tidi
ness in the laboratories and workshop, and I am glad 
to observe that so far the students have shown 
appreciation of the improvements by treating them 
with care and respect.

Apart from the gifts of money—at present the most

PROF. A. F. BURSTALL.
Aubrey Frederic Burstall was born in Birmingham, England, on 

January 15th, 1902. He was educated at King Edward VI. Grammar 
School, Birmingham, and subsequently attended the University of 
Birmingham, where he attained the degree of M.Sc. (Eng.).

From there he went to St. John’s College, Cambridge, where he 
attained the degree of Doctor of Philosophy. He was engaged in re
search connected with the internal combustion engine at Cambridge 
from 1923 to 1925. Between 1925 and 1934 he was employed with 
Imperial Chemical Industries, in which company he eventually at
tained the position of deputy chief engineer. He was appointed Dean 
of the Faculty of Engineering at Melbourne University in 1936. He 
has made a number of contributions to the science of engineering, 
and the results of his work have appeared in several publications.

acceptable form of gift—that the Engineering School 
has already received, many people have shown their 
friendliness towards us in other ways. The officials 
of the Customs Department have been courteous and 
sympathetic in considering our claims for remission 
of duty on our purchases from abroad. Many firms 
and individuals have presented to us apparatus and 
machinery, or have given us very large and special 
discounts when we have placed our orders. To all 
these persons and individuals I have expressed our 
thanks. The very first of these is Mr. Russell Grim- 
wade, the Chairman of our Appeal Committee, who, 
apart from his personal gift of £1,000 to the Fund, 
worked hard to secure the other large money gifts 
that we received. He has been our ambassador in 
places to which we have not access, and he has done 
more than any other man on the University Coun
cil to further the interests of the Engineering School.

In another sphere, Mr. Gilbert Vasey, the energetic 
Secretary of the Committee, has achieved much. He 
it was who organised the various social functions at 
which our benefactors have been inspired, and he has 
conducted a correspondence on our behalf with almost 
every industrial firm in Victoria.

I have said before that the most important thing 
about the Engineering School is the students. In 
spite of the results of last year’s examinations and 
of the engineers’ stunt in the lake, I am still of that 
opinion. The number of new entries to the engineer
ing courses this year, 60, exceeds all previous records, 
and is only approached by the number (57) in 
1920 when the soldiers returned after the Great War. 
The total number of engineering students of all 
years (189) is substantially greater than the num
ber (143) last year. The number of students taking 
the electrical course (56) continues to be the greatest, 
and the mechanical course occupies second place with 
52, and the civil third with 40.

I am surprised that more students have not availed 
themselves of the three-year course in Engineering- 
Science. I am convinced that this course is often the
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most suitable one, particularly where positions in 
research, administration or management are the ulti
mate objective of the student.

Another innovation which first came into opera
tion this year was the practical course in workshop 
operations at the Melbourne Technical College in lieu 
of the former five week vacation training in works. 
I am convinced that this intensive course provides 
a better opportunity for the student to learn the 
use of tools than most of them had under the old 
regime.

Terminal examinations were abolished in the En
gineering School last year. It will be very interesting 
to observe whether the standard of attainments by 
the students will have been raised or lowered by the 
change.

We are beginning this year the revised course of 
Engineering for Science Students, the subjects, Engi
neering II. and Engineering III. being taken by 
Science students in their second and third years. I 
believe that this is the first serious attempt that has 
been made anywhere to give a comprehensive course 
in Engineering extending over three years to those 
whose major interest is some other science or 
profession.

The shortage of research engineers to fill the rapidly 
increasing number of such positions is a serious han
dicap to this country. I commend to your attention 
consideration of research as a career, or alternatively 
some training in research as an additional profes
sional qualification. The University now confers the 
Degree of Master of Engineering Science, which is 
exclusively a hall mark of research ability. The Engi
neering School is well endowed with five Research 
Scholarships, but there are usually insufficient appli
cants, although we are anxious to promote experi
mental research laboratories. This year the Dixson 
Scholarship (£150 p.a.) was not awarded. Next year 
the Dixson Scholar may receive £300 in one year or 
two graduates may each receive the usual amount.

Last year the Melvin Scholarships were awarded to 
Mr. D. J. Rankin, B.E.E., to enable him to receive 
training in radio research at Sydney University. He 
had already distinguished himself after a few months 
when he met with a fatal accident in a Sydney street, 
and we all mourn the early loss of a brilliant young- 
engineering graduate.

This year, the Argus Research Scholarship was 
awarded to Mr. D. L. Holloway, B.E.E., Part-time 
Demonstrator, who took 1st class honours last year, to 
assist him to complete his experimental research on 
dielectric properties of insulators.

Mr. T. A. Lang, B.C.E., since September last, has 
given his whole time to research work on the Move
ment of Regular and Irregular Masses on the Bed of 
a Water Channel, under the direction of Mr. Sexton.

During the whole of last year, Dr. Woods, who holds 
a Commonwealth Research Fellowship, continued his 
research work on the high speed producer gas engine, 
under my direction. We have jointly contributed a 
publication of the results of the first year’s work to 
the Technical Press, and last year Dr. Woods read 
a paper on Producer Gas Vehicles to the Institution 
of Engineers, Australia. This was printed in the 
journal. The direct utility of this research work to 
this country at the present time has been made suf
ficiently obvious in recent publicity that has been 
given to it in the daily press.

Last year we adopted the project system as part of 
the training of the Mechanical Engineering students 
during their fourth year, and one of these projects 
was the conversion of a Ford utility truck to run on

producer gas. This was undertaken by T. Bath, and 
I personally drove the truck on charcoal fuel from 
here to Canberra and back during the epidemic of 
bush fires in January, when the shade temperature 
was 110-120. The vehicle ran successfully and was 
demonstrated with another at the Science Congress, 
where I gave an address on the subject of Gas 
Operated Vehicles.

Arising from previous work on mechanical respi
rators, the Department was asked by a number of 
hospitals to provide special apparatus for this pur
pose. A new type of jacket respirator for the treat
ment of poliomyelitis was designed, and seven con
structed for different hospitals, one being supplied to 
the London County Council, where it was utilised in 
the recent epidemic of infantile paralysis in Essex.

A portable bellows type pump developed in the De
partment for use with the jacket respirator for life
saving on beaches is under test by the Royal Life 
Saving Society.

In August, the laboratory was urged to construct 
a special respirator for the resuscitation of the newly- 
born. Construction was started when a grant was 
obtained from the Medical Research Council, the 
clinical work to be done by Dr. Kate Campbell at the 
Women’s Hospital.

Particulars of a new type of mechanical respirator 
devised for the use of very small children during a 
gas attack on the civil population, have been sent to 
the War Office in England.

A very fine piece of team work was carried out by 
members of the staff one day in February, when a 
frantic telephone message was received from one of 
the hospitals for a respirator to save the life of a 
man who was dying because of the onset of paralysis. 
A hand operated respirator was working on the 
patient within half an hour, and an electrically driven 
bellows was constructed and put to work within three 
hours. The apparatus worked entirely satisfactorily, 
but seven hours later the patient died owing to the 
spread of paralysis to his brain.

Associate-Professor E. B. Brown has continued his 
work on electrical speed indicators and has developed 
a new type of distance tachometer. A number of 
models has been constructed and tested, and analy
tical and graphical theory has been developed, 
enabling the construction of a multirange instrument 
of great accuracy. An original paper by Dr. Brown 
describing the theory, construction and testing of this 
instrument has been accepted for publication by the 
Institution of Electrical Engineers, London.

Mr. Martin has been engaged on an investigation 
of the properties of Australian dielectrics at power 
frequencies. With the co-operation of the State Elec
tricity Commission, a special high tension laboratory 
in the atelier has been equipped for work at high 
voltage gradients, and a wide range of experiments 
has been carried out to determine the effect of tem
perature on the dielectric properties of locally made 
and imported materials.

Mr. A. G. M. Mitchell, F.R.S., and Mr. Shaw have 
collaborated to determine the fatigue properties of a 
new type of nut, and have shown that this fastening 
provides a better mechanical connection than the 
standard nut and bolt.

Apparatus has been designed and constructed for 
carrying out research work on boundary friction; and, 
for the Ford Company, some experiments on the 
friction coefficients of different materials have been 
made by Mr. Alexander.

A ceremonial event was made last year of the 
occasion of the award of the Kernot Memorial Medal,
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which was given to Mr. A. G. M. Micheli, F.R.S., for 
his engineering achievements.

The Faculty made an official inspection of the Engi
neering School prior to one of the demonstrations. I 
have to thank the students for assisting in giving 
several demonstrations to engineers, technical college 
students and schoolboys. By this means the conges
tion characteristic of the former annual demonstra
tions was avoided.

There have been some changes in the staff of the 
Engineering School since last year, occasioned by the 
tragic and untimely death of Mr. Lawrence Galbraith, 
who was Lecturer in Civil Engineering this time last 
year. A brilliant scholar, an enthusiastic teacher and 
an untiring worker, yet possessed of great charm and 
generosity, he was an example to us all. We shall not 
forget him. A bronze piacque to his memory was 
presented to the School by the members of the Engi
neering Graduates’ Dinner Club, and will be hung in 
the Library.

From the time of his death until the end of the 
year, his work was done by Mr. Sexton and Mr. 
Sublet, to whom we are grateful for shouldering this 
additional burden for so long a period.

This year we welcome Dr. Laszlo in his place. Dr. 
Laszlo’s scholastic attainments and practical experi
ence in industry are of a very exceptional order, and 
should be of great value to the School. We count 
ourselves fortunate to have secured his services, and 
I think that everyone on the staff has tried to make 
him feel at home in the country of his adoption.

Mr. Sublet completed his first year of office as Sub- 
Dean of the Faculty last year. He carried out the 
exacting duties with such success that he was again 
appointed to the position for 1939. I believe that his 
advice to students was appreciated though not always 
acted upon; but whether this were so or not he was 
of great assistance to me in many Faculty and 
Student affairs.

For a period of five months recently, Mr. A. R. Hill, 
a graduate of Western Australia, deputised for Mr. 
Lawrence as Testing Officer so that time should be 
available to prepare plans for the new Fluid Mecha
nics Laboratory, which is the second item on our 
building programme. It was, therefore, with pardon
able pride that I was able to assert at a congress in 
February that we then had on our teaching staff 
graduates of no fewer than twelve different Univer
sities, namely, Cambridge, Oxford, London, Birming
ham, Sheffield, Darmstadt, Budapest, Sydney, Mel
bourne, Adelaide, Western Australia and Tasmania. 
No other Australian University can compare with this 
in the variety of the training of the members of its 
Engineering staff.

I will now mention briefly some of the major 
achievements of the Workshop Staff, the technical 
assistants and cadets in the various laboratories. 
They have kept in working order the apparatus and 
machines used in teaching and research; supplied 
usable stores such as test pieces and samples; con
structed new apparatus such as a second gas holder 
for the gas engine research;, a differential gauge and 
steam jet apparatus: a pitot tube gauge for hydraulic 
work ; a hollow aluminium sphere for the wind tunnel ; 
speedometers galore for Dr. Brown, and countless 
smaller things. The reconditioning of the Greenwood 
and Batley testing machine, hydraulic accumulator 
and pump—with its magnificent wire guard—were all 
done by our own staff, as was the painting both there 
and in Mr. Lawrence’s office. The workshop has been 
greatly modernised and new machines added. We 
have received and paid for a number of other

machines that have not yet been put to work, most 
being for the new workshop.

As in previous years, most of the staff have taken 
part in some outside professional activities. Lest there 
be any misunderstanding, may I add that these extra
mural activities have been undertaken in an entirely 
honorary capacity. I hope they do the School some 
good, for they take up a great deal of time.

I have left very litle time to dwell upon our future 
plans. We must, of course, continue and endeavour 
to improve our teaching. Most of the researches 
I have mentioned will be continued this year. Dr. 
Brown, Mr. Shaw, Dr. Woods and Mr. Hollway are 
each continuing with the same research problems as 
last year. I shall continue to develop the respirators, 
Mr. Kennedy will carry out experiments with Dr. 
Woods on the effect of mixing petrol and producer 
gas, Mr. Almond is starting some experimental re
search on charcoal manufacture, and Mr. Parkin is 
performing some experiments I have long wished to 
make on a particular type of heat transfer between 
two fluids. Mr. Lang is going to Tasmania for a 
few months before returning to complete his hydraulic 
research, and we hope, in the interval, to have his 
apparatus made.

We have also to move our workshop into the new 
building and erect all the new machines there. We 
hope to institute a much improved course in work
shop operations, in which I think we ought to specia
lise, because our climate here is more suited to 
accurate workmanship than the other States, and 
our new workshop will be the best in any University 
in Australia, and probably in the British Empire.

We hope to get the Premier, Mr. Dunstan, to come 
here personally and lay the foundation stone of the 
workshop, and I ask the students, for the good of the 
school, not to interfere in that important process. 
The new lecture room, the prime movers laboratory, 
and the new electrical instruments will also be on 
view that day, but the workshops will be formally 
opened some months later, probably in September, 
when the new machines will be working; so that those 
who have given to us so generously may see how 
wisely we have spent their money.

When the new workshop is finally completed, and 
not before, we intend to start our second building— 
the Fluid Mechanics Laboratory — which will be 
erected on the vacant land between Grattan Street 
and the Road Materials Testing Laboratory.

I hope that we shall be able, this year, to introduce 
talking pictures into our courses to augment or replace 
some of our present teaching.

I have attempted to form a liaison with the Aero
nautical Research Laboratory of C.S.I.R. that is to 
be formed at Fishermen’s Bend. Already we have 
arranged to construct in our workshops a scale model 
of the large wind tunnel that is to be erected there. 
Mr. Coombes, the Director, and his staff will test the 
model here, and it will afterwards become our pro
perty and be used for teaching purposes.

Certain modifications of the engineering courses 
will also be considered with a view to simplification 
and prevention of overlapping of subject matter next 
year.

In Conclusion, I wish to express once more my 
appreciation of the untiring help and loyalty of mem
bers of the staff. Each one has willingly accepted 
any responsibility that I have asked him to under
take. I am conscious sometimes of a happy family 
spirit that arises from their putting before themselves 
the welfare of the institution which we jointly serve.
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ENGINEERING AND CIVILIZATION
By Dr. LASZLO

DR. LASZLO.

Born in Hungary in 1894, Dr. Franz Laszlo arrived in Australia 
early this year to take a position on the lecturing staff of the Engi
neering School, University of Melbourne. He lectures in Civil Engi
neering and Strength and Elasticity of Materials, taking the place of 
the late Mr. L. Galbraith.

Dr. Laszlo obtained his Diploma of Engineering (Dip. Ing.) at the 
University of Budapest, Hungary, in 1914, and in 1924 was awarded 
the degree of Doctor of Engineering (Dr. Ing.) of the University of 
Darmstadt, Germany, for a thesis on the Plastic Deformation of 
Metals.

In Germany he was engaged as an engineer for 20 years, during 
most of which time he was in charge of testing laboratories and 
conducting research work.

The following reflections are deliberately limited to 
some particular aspects regarding engineering and 
progress.

Examining the development of civilisation from a 
detached point of view and neglecting details, we 
find that certain facts are rather striking. From the 
beginning, it appears that the ancient centres of civi
lisation were developed in countries of a uniform and 
hot climate, such as India, Asia Minor, Egypt, Greece, 
Italy and Spain. A favourable climate was not the 
only condition necessary for the development of a 
high civilisation; the mental disposition of the popu
lation was just as important. There are plenty of 
examples to show that, although a suitable climatic 
condition existed, no culture of any appreciable level 
was created because of the lack of some mental 
quality in the natives. On the other hand, people 
who, in the modern times, have proved to have a 
high intelligence did not, in former times, develop 
progressive civilisation, in consequence of their living 
in a cool climate. Thus, we may trace a connection 
between cultural development and climatic conditions.

From the earliest stages of civilisation there were 
certain activities which may be taken as representing 
primitive mechanical and chemical engineering. Fin
ally, ancient science culminated in producing experts 
like Euclid, who used the calculus. In primitive times 
life was simple in comparison with present problems 
of culture or engineering. The question of raw mate
rials, for instance, could be treated very simply. 
People were content with food, stone, timber, logs 
for building, and with the sun for warmth. When, in 
later periods, the use of metals, ceramics and glass 
had been introduced, their wants were still modest, 
and could easily be satisfied by trade if the country 
happened to lack some raw material. Lack of hygiene 
helped to prevent any serious increase in the density 
of the population.

The word “engineering” has already been used in 
connection with primitive times as denoting human 
activities arising from the recognition of principles

identical with the simple principles of our present 
engineering science. We may say that the people of 
oloen times developed engineering activity for struc
tural work, defence and aggression, water supply and 
naval architecture consciously ; but it was used 
astonishingly little in domestic matters in daily life 
up to the end of the middle ages. The problem of 
the economical production of goods was of little 
interest for centuries.

Many ancient civilisations have vanished around the 
Mediterranean, and in many cases the breakdown of 
those ancient civilisations was connected with wars. 
There were other historical and philosophical reasons 
for them which cannot be entered upon here, but it 
is suggested that the decline of the ancient civilisa
tions was never due to lack of raw materials or food.

As knowledge of hygiene progressed, the population 
of the Mediterranean increased, any pressure being 
lessened by colonisation, which spread civilisation to 
new and distant countries, and provided a supply of 
raw materials and foodstuffs for the motherland 
from abroad. Remarkably enough, this colonisation 
was directed northwards, too, that is towards a cooler 
climate, for it seemed that the northern regions held 
some other attraction.

The high level of culture in the Mediterranean was 
maintained during the whole of the middle ages. No 
invasion by eastern or northern conquerors was 
wholly successful, for all the invaders were absorbed 
by the peoples of the Mediterranean culture. The 
invaders do not appear to have left any lasting mark, 
for with the hotter climate they very soon lost the 
original superiority which had enabled them to be the 
conquerors.

During the middle ages the civilisation of the Medi
terranean spread out northwards over the whole of 
western and northern Europe, except Russia, and 
obtained, eventually, the same level there as around 
the Mediterranean. However, during the last cen
tury, the predominant position of the Mediterranean 
civilisations had vanished and had been taken over 
by the northern peoples. This change is very interest-
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ing from the engineering point of view, for it was 
concomitant with the rise of conscious industrial 
engineering, or the production of goods for personal 
use and for home life and transport. A rebirth of 
culture from a hot climate to a cooler one had 
taken place. No recurring, or even reverse, tendency 
can be seen as yet. Further, this change was not 
the consequence of a lack of raw materials. The 
mineral resources of Spain and North Africa were 
not second to those of France, England, Germany 
or Sweden, and they will not be exhausted for some 
considerable period. Neither could a lack of food
stuffs nor a catastrophic over-population be thought 
responsible for the movement of civilisation towards 
the cooler lands.

The new age is remarkable for the growth of 
industrial engineering, encouraging cultural develop
ment. For the first time stocks of raw materials 
have proved to be of importance to civilisation, and 
countries possessing raw materials for disposal have 
obtained a leading position, provided that the cli
mate was not too hot.

One example from Asia may be cited : Genghis 
Khan, a Mongol chief, organised all the tribes who 
had been living for centuries in the cool but barren 
deserts of Middle Asia, by the aid of a novel net
work of staff messengers covering the vast territory. 
Though these people were illiterate (13th century), 
they were organised with mathematical exactness. 
He wanted to conquer the highly civilised countries 
in the south and obtain their goods by force. He 
could not succeed at first because the technical skill 
of his opponents was superior, so he provided him
self with foreign war-engineers and made them in
struct his people. When he succeeded, the best rep
resentatives of the conquered civilisations were spared 
and taken to the Mongol capital, so that the Mon
golians could absorb their culture, which they very 
quickly did. They were a talented people living in 
a climate too cold for the spontaneous development 
of a high civilisation, but possessing potential energy 
and hardily-bred mentality. On settling as rulers in 
the conquered southern countries with their warmer 
climates, their superiority vanished and they literally 
disappeared. The source of the Mongol world power 
lay in their military-technical advancement.

Japan might also be mentioned. Less than a cen
tury ago the Japanese lived under conditions far 
removed from those of the more advanced civilisa
tions. To-day, Japan is moving towards warmer 
climates just as did the Mongol, but it is doubtful 
whether she will suffer the same end, as to-day’s 
engineering knowledge is quite a new factor and may 
modify the laws of history.

Now let us examine the share of the engineer in 
extending civilisation northwards in Europe. He has 
overcome all the difficulties which have suppressed 
northern civilisations for thousands of years. We 
can only mention a few aspects of engineering acti
vity, possibly not the most important ones—gas and 
electric light substitute for the sun while reading or 
working—extensive industries supply people with all 
kinds of textile products to regulate the heat of 
the human body—in cold seasons central heating 
affords and maintains the most favourable tempera
ture for working and living. All these and many 
other facilities give the conditions for the highest 
human efficiency, both mental and physical. The 
limits in extending civilisation towards the north 
seemed to be set by the decreasing intensity of solar 
radiation. People living far north lacked vitamins 
and sunlight. Chemical and electrical engineers have

succeeded in making synthetic vitamins and extracts, 
while cheap and handy electrical apparatus to pro
duce ultra violet rays is now available.

After examining the progress of culture in cool 
climates, we believe that nowadays the cooler climates 
are decisively the most favourable ones for the high
est development. (This is certainly a fact in con
nection with some physiological process).

The contribution of engineering to the problems of 
civilisation in cooler climates can be paralleled by 
present developments in the mastering of the diffi
culties and drawbacks of really hot countries. We 
mentioned some historical observations on how the 
invaders of the Mediterranean, such as the Mongols, 
lost their efficiency when exposed to the softening 
effect of a warm climate. This difficulty seems to be 
very significant. It has been repeatedly found, dur
ing the last century, that colonists of North European 
origin could only maintain their full efficiency in a 
hot climate if they had been bred in cooler climates. 
Their descendants bred in the hot clmates tended 
to lose their original superiority. Colonists spent long- 
leaves in a cooler climate and preferred to educate 
their sons in the cooler (often European) countries. 
Some parts of the U.S.A., rich in ores and fuel de
posits, have a hot and damp summer, but an ex
tremely cold winter. The technicians of the U.S.A. 
very soon overcame the drawbacks of the cold, but 
noticed the detrimental effect of the subtropical 
summer. Complete air conditioning, on a vast scale, 
for the hot and damp season, is about to be tried— 
a new development being attempted by some other 
countries too. We must wait for more experience 
before estimating its real value, but we should logi
cally expect this device of engineering to overcome 
the drawbacks of the climate in the interests of 
civilisation.

Australia is, in view of our considerations, a very 
interesting part of the world. Australian settlers are 
of North European stock, and hope the future popu
lation of the whole continent will be of the same 
type. The climatic conditions vary from tropical in 
the north to those of the cooler parts of the Medi
terranean in the south, and are not favourable to 
a high civilisation over the whole territory of Aus
tralia, if past history is considered a guide.

The civilisation of the northern parts of Australia 
cannot be developed to the same level as in the south. 
Obviously, the southern parts of Australia and Tas
mania should be the centre of cultural progress, for 
these states have the most favourable climatic con
ditions. The northern parts of Australia are very 
sparsely populated at the moment, a fact which per
turbs the Australian public considerably, as it does 
not seem to be advisable politically for these northern 
parts to remain unpopulated. To make it possible for 
the descendants of North European settlers to make 
progress in North Australia, engineering must make 
extensive use of the latest methods of air conditioning.

Australian civilisation is very much dependent on 
engineering in other ways. The problem of town 
and irrigation water supply has been successfully 
attacked by engineers, and their skill should meet 
future requirements for progress. Another engineer
ing problem in Australia is transport. The core of 
this huge continent is a barren desert, the fertile 
frame is narrow and thinly populated. After using 
the sea and the land, engineers now offer the only 
right solution for Australia’s special conditions, 
namely, transport by air.

While recognising that Australian engineers have 
successfully carried the major burden of progress
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since the beginning of the settlement, the present 
situation requires even more of them. When Aus
tralian pioneers considered the future of their new 
home they thought in terms of agricultural products. 
The possibility of obtaining full value for these pro
ducts was realised before the Great War, and called 
for efficiency from all concerned. The Great War 
showed the necessity of developing secondary indus
tries so as to afford a certain degree of indepen
dence. The period after the Great War has increased 
this necessity. The great dependence of Australia 
on the actual buying capacity of other countries 
makes her liable to suffer from accidental depres
sions in other parts of the world. Further, the danger 
of being isolated in the event of a new war and the 
necessity for self-defence has caused a rapid develop
ment of a self-contained industrial system in addi
tion to the older agricultural one. This development 
represents, partly, a temporary overstressing of in
dustrial activity.

People cannot, at the same time, do farming, in
dustrial labour and military service. Work being 
done in the erection of new industrial and defence 
plants or in producing means of defence does not

contribute to creating goods which help towards a 
civilised life. Once more, engineers must assist, by 
using methods which afford the highest efficiency 
of working hours in order to avoid a decrease in 
the production of goods wanted for life.

Over-population has not been considered, as its 
control is not an engineering activity, though it is 
the root cause of troubles which shake the founda
tions of European and Asiatic civilisations. Aus
tralia’s problem is in the opposite direction, a fact 
favourable to cultural development, and stimulating 
to engineering activity.

There are many types of civilisation on the earth 
providing material for arguing as to whether it is 
desirable to have progress in one case or another. 
No civilisation can stand still, it must progress or 
decline, and decline is the beginning of destruction. 
Thus we, as engineers, must not at any time be satis
fied, must not be pleased with the present state of 
affairs, but must look continually forward; this ap
plies especially to Australian engineers who have, 
temporarily, heavier duties towards civilisation than 
engineers in any other country.

THE ENGINEER-A PARABLE
One day three men, a Lawyer, a Doctor and an 

Engineer, appeared before St. Peter as he stood 
guarding the Pearly Gates.

The first man to step forward was the Lawyer. 
With confidence and assurance he proceeded to deliver 
an eloquent address which left St. Peter dazed and 
bewildered. Before the venerable Saint could recover 
the Lawyer quickly handed him a writ of mandamus, 
pushed him aside, and strode through the open 
Portals.

Next came the Doctor. With impressive, dignified 
bearing, he introduced himself: “I am Doctor Brown.” 
St. Peter received him cordially: “I feel I know you, 
Dr. Brown. Many who preceded you said you sent 
them here. Welcome to our City.”

The Engineer, modest and diffident, had been stand
ing in the background. He now stepped forward. 
“I am looking for a job,” he said. St. Peter wearily 
shook his head. “I am sorry,” he replied, “we have 
no work here for you. If you want a job you can 
go to Hell.” This response sounded familiar to the 
engineer, and made him feel more at home. “Very 
well,” he said, “I have had Hell all my life and I 
guess I can stand it better than the others.” St. 
Peter was puzzled. “Look here, young man, what are 
you?” “I am an Engineer,” was the reply. “Oh, yes,” 
said St. Peter, “Do you belong to the Locomotive 
Brotherhood?” No, I am sorry,” the Engineer res
ponded apologetically, “I am a different kind of an 
Engineer.” “I do not understand,’ said St. Peter, 
“What on earth do you do?” The Engineer recalled 
a definition and calmly replied, “I apply mathematical

principles to the control of natural forces.” This 
sounded meaningless to St. Peter and his temper got 
the best of him. “Young man,” he said, “you can 
go to Hell with your mathematical principles and try 
your hand on some of the natural forces there !" 
“That suits me," responded the Engineer, “I am 
always glad to go where there is a tough job to tackle.” 
Whereupon he departed for the Nether Regions.

And it came to pass that strange reports began to 
reach St. Peter. The Celestial denizens, who had 
amused themselves in the past by looking down upon 
the less fortunate creatures in the Inferno, com
menced asking for transfers to that other domain. 
The sounds of agony and suffering were stilled. 
Many new arrivals, after seeing both places, selected 
the Nether Region for their permanent abode. 
Puzzled, St. Peter sent messengers to visit Hell and 
report back to him. They returned, all excited and 
reported to St. Peter.

“That Engineer you sent down there,” said the mes
sengers, “has completely transformed the place so 
that you would not know it now. He has harnessed 
the Fiery Furnaces for light and power. He has cooled 
the entire place with artificial refrigeration. He has 
drained the Lake of Brimstone and has filled the air 
with cool perfumed breezes. He has flung bridges 
across the Bottomless Abyss and has bored tunnels 
through the Obsidian Cliffs. He has created paved 
streets, gardens, parks and playgrounds, lakes, rivers 
and beautiful waterfalls. That Engineer you sent 
down there has gone through Hell and has made of it 
a realm of happiness, peace and industry !”
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THE PURPOSE OF A PROFESSIONAL INSTITUTION
By Mr. E. BATE, M.C., B.Sc., Whit. Sch., A.M.I.E.A.

MR. E. BATE, M.C., B.Sc., Whit.Sch., A.M.I.E.A.

Mr. Bate is Chief Engineer of the Power Production Department, State 
Electricity Commission of Melbourne, and has served with the Electricity 
Commission for about 18 years.

He took the degree of Bachelor of Science at the London University, and 
continued his education in Germany and America. Mr. Bate is a Whitworth 
Scholar.

Well known to engineers throughout Victoria as a past chairman of the 
Melbourne Division of the Institution of Engineers, Australia. Mr. Bate held 
this position during the 1938 session.

It is the purpose of this brief review to discuss the 
present status of, the profession of Engineer in Aus
tralia, to contrast it with that of, say, twenty-five 
years ago, and to venture a little to penetrate the veil 
of the future.

At this time trained professional engineers are 
sought generally in all branches of civil, industrial and 
even military activity. Graduate engineers are quickly 
absorbed into the work of the profession, while some 
public utilities complain that their experienced engi
neers are attracted to other services or enterprises by 
offers of greatly increased remuneration.

This is a most welcome change from the period, a 
few years back, of national economic depression and 
scarcity of employment which affected the Engineer
ing perhaps more severely than other professions. It 
has, however, a serious and insidious danger, in that 
at such a time as this there is a tendency and even 
a compulsion to overlook deficiencies of professional 
training. A certain deterioration of standards may 
easily ensue, a lowering of the general level of ability, 
training and experience which will be detrimental to 
the prestige of the profession and to the common 
welfare.

Now the public expects from the Engineer, as a pro
fessional man, a very high standard of ability and 
performance. It has been, and is being, taught to 
recognise the important rôle which the profession 
plays in all public affairs — even to the waging of 
defensive war—a rôle so comprehensive, entering sig
nificantly into most problems which greatly affect the 
common weal, that any deterioraton of the profession 
vitally concerns the public.

Although not immediately pertinent to this discus
sion, there should be remarked “en passant” that a 
relaxation of standards affecting draftsmen and others 
may be characteristic of a period such as the present, 
and contribute very seriously to the problems of the 
future.

In the happy, carefree days, say, for example, thirty 
years ago, these present problems were relatively 
insignificant in Australia. Engineers were few, 
strongly isolationist in outlook, and depressingly 
rewarded in consequence.

There is no need to remind readers of these words 
that, great as were the achievements in engineering 
discovery of the nineteenth century, the developments

in all phases of engineering science and activity during 
the last 30 years have caused a profound change in 
the volume of professional work, and have necessi
tated searching review of the training of engineers in 
the universities and technical colleges. Engineering 
Societies in pre-war days in the principal States had 
a very different outlook from that of the Institution 
of Engineers, Australia, to-day. The former were 
isolated both as to the principal cities or States and 
also as to branches of the profession. They had 
social uses—were not very professional, and could not 
promote really effectively the well-being of the pro
fession as a whole, and its service to the public.

Some far-seeing members of these Societies initi
ated and fostered the movement which eventually 
culminated in the founding of the Institution which 
is now Australia-wide and comprehensive, and has, 
during the last year, been crowned with the distinction 
of a Royal Charter.

The purpose of the Institution, stated succinctly, is 
to dignify the profession of Engineer by safeguarding 
the standards of :

1. Professional training and knowledge,
2. Professional ethics,
3. Professional status.

Underlying and inspiring the whole is the ideal of 
service to the community.

Those Engineers who are able to look back over the 
past twenty-five years, and contrast the status of the 
Engineer at the beginning of that period with that 
to-day, will agree that a great change for the better 
has taken place. There is to-day greater freedom of 
exchange of information, of contact between senior 
and junior members of the profession, and a greatly 
improved sense of unity of purpose between all mem
bers of the profession. It is justifiable to say that 
there is now a much improved appreciation of pro
fessional loyalty. These changes in outlook in Aus
tralia, gradual but sure, must be credited very 
largely to the growing influence of the Institution of 
Engineers, and the opportunities afforded by its meet
ings and gatherings, technical and social, for the 
contact between Engineers of all branches, grades, 
States and even countries.

This influence and experience are particularly neces
sary to counteract the result of the tendency to 
specialisation in the profession characteristic of recent
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years. By these contacts the young Engineer is able 
to cultivate and preserve the breadth of outlook 
which may be endangered by his normal environment.

It has often been said of Engineers that they are 
publicly unimpressive, even when discussing the prob
lems of their own profession. If this be so, it is a 
grievous fault, which can be most readily cured by 
adequate use and extensions of the opportunities 
which the Institution provides to acquire facility and 
cogency of speech.

There is a genuine desire among senior Engineers to 
assist students and junior members of the Institution 
to present and discuss matters of engineering interest, 
so that the meetings of these sections present a 
favourable and friendly atmosphere for technical self 
expression.

Now, what of the future of the profession in 
Australia?

The writer suggested, in an address some months 
ago, that the Engineer must come to concern himself 
more definitely with certain social problems, some of 
mem of his own inadvertent creation. There is no 
other profession so properly equipped by training and 
experience to deal with many social questions. It is 
not necessary here to enumerate the deficiencies for 
this purpose of the training given to other professions, 
but it is necessary to point out that the traditional 
defect mentioned above may be a serious handicap 
to the Engineer as a civic force.

The younger engineers, looking to the future, must 
be prepared to realise this obligation of social service 
as a most vital part of the Institution’s destiny. 
They must, in fact, recognise that the profession as 
a whole fails to accomplish all that is due from it 
to society unless its members are playing their 
proper part in the civic and social work of the world, 
with understanding and knowledge.

Young Engineers sometimes protest that it is not 
necessary to belong to a great Institution in order 
to be a good Engineer, or even to be successful and, 
in time, influential. There may be some truth in 
this, but only from the individual point of view. 
As a whole, the profession has benefited enormously 
by the work of the Institution, steady, constant and 
carefully directed.

The distinguishing feature of the Institution of 
Engineers, Australia, is, of course, the fact that it 
comprehends Engineers of all branches. This makes 
it, I believe, unique in such national Institutions, 
and gives a breadth and a freedom from the nar
rower specialist outlook—which is of great importance

in this country. Let us examine the significance of 
the Institution’s comprehensive character on the fu
ture of the profession in Australia.

Many among us cherish the hope that, steadily but 
surely, the methods of the Engineer will be applied 
to the problems of our democracy ; that truth, experi
ment and co-operation will guide and inspire our 
rulers. These are the principles underlying really 
constructive work—engineering work. They are 
broad principles, of which the specialist may be but 
dimly conscious, they cannot flourish in an atmos
phere of narrowness, of severe specialisation. It is 
particularly necessary that in Australia, somewhat 
prone to the individualist point of view, the signifi
cance of the wider viewpoint should be appreciated 
and its cultivation encouraged. This could hardly 
be if our Institution, instead of being one Chartered 
body, were a congerie of separately directed societies 
concerned with the various branches of engineering. 
Unity is essential to growth and to the realisation 
of the destiny of the Institution as defined above.

Perhaps the reader may remark that the Institu
tion itself may not be aware of its destiny. Per
haps not wholly, but there are the possibilities.

The foundations have been truly placed—the build
ing of the noble edifice is the duty, the task or the 
privilege of present and future engineers—you. who 
read, are the future Engineers. The work of the 
Institution, its grasp of the problems in the relation 
of the profession to the community, are part of your 
work in the future. You should prepare yourselves 
for the part, the duty and the privilege.

There are great social and political changes in pro
gress throughout the world and affecting all people 
and nations. To a great extent these have been 
started and stimulated by the universal application 
of scientific and engineering thought and invention. 
In the past these professions have given to an often 
thoughtless World their priceless gifts—equally potent 
for good or evil according to the minds of the users.

Our thought to-day is that the engineering pro
fession shall be something much more than an aggre
gation of technicians, that it shall concern itself 
with the reactions of its work and invention upon 
the world. If this thought is to be pursued, it must 
be implemented in Australia through an Institu
tion such as we have, guided, we hope, in wisdom 
by the older members, and invigorated by the con
stant reinforcements of young and forward looking- 
men.



CRANKS AND NUTS, 1939 13

SYNTHETIC RESINS AS PLASTICS
By Mr. I. B. MONTGOMERY.

Condensed from the original paper as presented to the Fourth Year Electrical Students.

The art of producing objects of utility and beauty 
in the form of plastics is almost as old as civilisation. 
Ceramics would appear to be the first of the plastic 
materials.

A resin may be defined as a solid or semi-solid 
complex, amorphous mixture of organic substances, 
having no definite melting point and showing no 
tendency to crystallise. Physical characteristics are 
such properties as a typical lustre and a conchoidal 
fracture. The term “resin” was applied originally to 
naturally occurring resins which appear almost inva
riably in plant secretions. A synthetic resin is a 
resin produced by synthesis of organic materials.

A plastic is, broadly speaking, any material from 
which rigid objects of predetermined shape may be 
made by moulding processes. A characteristic pro
perty of plastics is that, by suitable treatment they 
may be made to pass through a plastic condition— 
like that of dough or soft clay.

Molecules of bodies in the solid state are locked 
together by the attractive forces between the mole
cules themselves, and we may get a rigid structure 
which would require large forces to reshape. If heat 
is applied to a solid, we may reach a temperature 
Where the attractive forces become small enough to 
allow deformation by means of relatively small forces. 
In the plastic condition a body may have the definite 
shape of a solid, but the resistance it offers to stresses 
tending to change its shape is very much smaller 
than in the case of a solid. Materials of a laminated 
structure may appear to be plastic, due to the fact 
that layers may slide over one another under pressure 
of fairly small forces. Substances showing this type 
of plasticity are graphite and tin. This article is to 
be confined to substances showing plasticity which is 
independent of the direction of the applied force. 
Such plastics are found in the synthetic resins, cera
mics and rubber derivatives.

In the year 1908, Dr. Baekeland, a Belgian chemist, 
produced “bakelite,” and showed that its commercial 
Production was a possibility. Its first use was found 
in the electrical field, namely, in the supports for 
Weston instruments. Since this first use we find it 
employed in practically all industries where plastics 
have a place. It possesses the advantage that the 
moulded product is usually the finished product.

In almost every moulding it is desirable that no 
deformation should occur with change of tempera
ture. This is possible if the mouldings are kept cold, 
but should an elevated temperature appear we cannot 
be at all sure that deformation will not occur. This 
fact has led to the popularity of articles moulded by 
the combination of selected synthetic resins with 
suitable filters, which undergo a chemical, change 
during the moulding process and are actually con
verted by heat to hard infusible objects.

The addition of fillers to synthetic resins reinforces 
them and makes them less liable to shrinkage in the 
moulding operation. In addition, their inherent 
brittleness is offset to some extent. Among the vege
table fillers, wood flour is used to some extent because 
it is cheap and plentiful and does not reduce the 
plasticity of the mixture. Because of their tendency 
to char, the use of vegetable fillers, wood flour, cot
ton, hemp and flax reduces the working temperature 
range of the resin. However, when used in the cor
rect proportions they add to its strength.

Should resistance to heat be required, it is advis
able to employ fillers of a mineral nature, e.g., asbes
tos, magnesia, mica and marble. Asbestos is used for 
temperature resistance, and mica for high electrical 
resistance.

Typical Examples of Moulding Ingredients.
For a Urea Resin

65%
30

Pigment 4

For a Phenol Resin.
Resin........................................ 43%
Wood flour, cotton or fabric 50 
Hexamethylene-tetramine . 5
Catalyst (lime)..................... 0.5
Pigment, lubricant, etc. .. 1.5

The function of the Hexamethylenetetramine is 
interesting. It serves to convert the thermo-plastic 
resin into a thermo-setting resin, so that the mould
ing powder, as used in the process, will set under heat 
and pressure to an irreversible product which cannot 
be rendered plastic by heat. A thermo-plastic can be 
rendered plastic by heat. The advantage of thermo
plastics is that they may be moulded more rapidly. 
Resins which are heated to form infusible products 
must be left for some time in the mould, to cure or 
harden. However, thermoplastics must first be cooled 
before removing from the mould, whereas this is 
unnecessary for the other types, which harden while 
hot.

CLASSIFICATION OF SYNTHETIC RESINS.

Two main classes of resins may be observed :—
1. Those derived from coal tar, e.g., phenol, aniline,

creosol.
2. Those utilising products of non-coal tar origin.

These may be further subdivided into :
(a) Plastics based on cellulose and other plant 

products, e.g., cellulose nitrate, cellulose 
acetate.

(b) Those derived primarily from the hydrocar
bons of petroleum, natural gas, and acetylene.

(c) The urea resins and those derived from the 
chlorides.

Phenol-Formaldehyde—Phenolic Resins. This is the 
best known and most widely used of the synthetic 
resins. It is what is known commercially as “Bake
lite.” Obtainable in a wide range of forms, it is 
suitable for work up to 250° C.
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Phenolic resins are produced by the inter-action of 
phenolic acid or one of its homologues (cresolic or 
xylenolic acids, etc.) with an aldehyde, usually for
maldehyde. Formaldehyde is the most important 
aldehyde employed in resin manufacture. It can be 
made by the oxidation of methanol which, in turn, is 
synthesised from hydrogen and carbon monoxide. 
Phenol formaldehyde is formed by a condensation 
and by a following polymerisation. The reaction is 
hastened by the use of certain catalysts, such as 
ammonia, soda, potash or lime. As the condensation 
mixture, with catalyst, is heated, a liquid resin is 
formed. This, Dr. Baekeland called Resin A. If we 
heat still further, we obtain Resin B, which is solid. 
Resin C is the final product, and this is infusible and 
insoluble in many reagents. The resins used in 
moulded preparations are usually intermediate be
tween A and B. They are mixed with suitable filters 
and pigments and, when pressed in heated moulds, 
they melt around the filters and become infusible, 
forming a permanently hard piece, and can be re
moved from the mould in the finished condition.

Casting of Phenolic Resins—Most plastic materials 
for electrical purposes are moulded at some stage of 
their fabrication, but within the last few years con
siderable development has taken place in the manu
facture of phenolic resins which are cast as distinct 
from being moulded.

These cast phenolic resins are generally used in 
various decorative applications. Cast phenolic resins, 
by themselves, are transparent and colourless, and 
consequently may be produced in a wide range of dif
ferent shades and effects.

The production of articles from these resins is quite 
different from that of other plastic materials, the 
resin being obtained in a liquid form and run into 
moulds, where it is allowed to set. Castings produced 
may be the finished article, or blanks from which the 
required product may be readily shaped.

Casting resins are produced from phenolic acid and 
formaldehyde, which are condensed under carefully 
controlled conditions of temperature and pressure. 
The product is obtained as a syrup-like liquid, to 
which any desired colouring matter may be added. 
The syrup is drawn off and poured into moulds. 
Colouring matter or pigment may be stirred into the 
liquid at this stage in order to obtain mottled effects. 
The filled moulds are placed in ovens and are sub
jected to controlled heat, which converts the syrup
like liquid into a solid body. The curing time may 
be anything from 3 to 6 days. The moulds are usually 
destroyed in removing the castings from them, but, 
as they are generally made of lead they can be re
melted and re-made.

The uses of cast phenolic resins are manifold. 
Uses have been found in motor car accessories, jewel
lery, decorative panels and electric ware. Cast resins 
have been used for transparent sheets for light shades, 
cases for electric clocks and, because of their beautiful 
colours, for radio and gramophone cabinets.

Cellulose Resins. Sometimes known as the organic 
glasses. Cellulose is required in large quantities, 
being obtained mainly from wood and cotton. For
tunately, the quantity available is to all practical 
purposes unlimited.

Nitro-cellulose or cellulose nitrate, known for some 
time as celluloid, is the oldest of the cellulose plastics, 
and is still produced in large quantities. It was dis
covered by Hyatt in 1868. Cellulose acetate is being 
used in increasing amounts as a plastic, the volume

of material being primarily dependent on an adequate 
supply of cheap glacial acetic acid. Another cellulose 
derivative, ethyl cellulose, is finding for itself a place 
in industry, and, like cellulose acetate, is well adapted 
for injection moulding. It should be noted that the 
advantage of cellulose acetate over nitro-cellulose is 
its non-inflammability. This is, of course, important 
for electrical work.

Meta-Styrene or Poly-Styrene — Meta-styrene may 
be synthesised in many ways, but the yield is usually 
not very high. It is present in the drip oil of car- 
buretted water-gas plants, and a potentially large 
source is available there, but recovery costs are very 
high. The synthetic methods of producing styrene 
usually involve, first, the production of ethyl benzene, 
which is then dehydrogenated by pyrolysis to give 
phenylethylene (styrene). This is a clear liquid and, 
after standing for some time at 200 deg. C. in an 
autoclave, polymerisation will occur. The polystyrenes 
are clear liquids, where there is little polymerisation, 
and as polymerisation increases we get white powders, 
glassy solids and white fibres.

The structural formula of metastyrene indicates 
that it is a long chain hydrocarbon. This is one of 
the factors accounting for its extremely low dielectric 
losses.

Tests on polystyrene show it to have superior elec
trical properties, no noticeable change appearing 
with increase in temperature and humidity. Pure 
polystyrene showns no variation of dielectric loss with 
temperature at high and low frequencies. It has an 
extraordinary insulation value for high frequency 
circuits and resists concentrated sulphuric acid and 
concentrated alkalis. A thermoplastic, it is light and 
strong, giving a tensile strength of 5,000 lb. per square 
inch. Moulded parts have excellent dimensional 
stability at ordinary temperatures and, because of low 
moulding shrinkages, can be formed with great 
accuracy.

One use for meta-styrene is as coil formers for high 
frequency work.

Urea and Thiourea Resins. Urea reacts with for
maldehyde, giving a colourless, glassy, amorphous 
material of uncertain composition, probably composed 
mainly of a substance having the formula CsHioNiO. 
Although not strictly resinous, urea formaldehyde 
products function similarly to the synthetic resins, 
and change on heating from fusible to relatively infu
sible products. The use of a proportion of thiourea, 
instead of urea, appears to improve the electrical 
properties. An outstanding electrical property is its 
resistance to arcing. On account of the clear white 
colour of these resins, they have been successfully 
used for the production of coloured, fancy, and 
domestic mouldings. An interesting use of urea- 
formaldehyde condensation product is in the manu
facture of uncreasable ties.

Acrylates—The esters of acrylic acid and methyl- 
acrylic acid (Meth-acrylic acid) polymerise readily 
under the influence of heat, light, oxygen and oxygen 
yielding substances, such as sodium peroxide, hydrogen 
peroxide, and benzol peroxide. The properties of the 
polymers depend to a large degree on the chemical 
constitution of the monomeric forms, although the 
conditions under which the polymerisation is effected 
also have a considerable influence. Polymethyl 
acrylate is a colourless, transparent substance. At 
ordinary temperatures a film of it is tough, pliable, 
and so elastic that it can be stretched ten (10) times 
its own length before a break occurs. In general,



CRANKS AND NUTS, 1939 15

the softness of the polymers increases regularly as 
the length of the alcohol chain increases.

The polymers of the acrylates and methacrylates 
are capable of being produced in a wide variety of 
forms, but as a class they are distinguishable from 
other resins by their colourless transparency, adhesive 
properties, and great elasticity. The brilliant water- 
white colour of the polymers makes it possible to 
secure masses of high light transmission and great 
optical clarity. Because of the stability of the poly
mers to the action of heat and light, the properties 
are permanent. Sheets, blocks, rods, and moulded, 
sawed or turned objects of methyl or ethyl meth
acrylate polymers are of a brilliantly clear, water- 
white transparency.

Meth-Acrylate Resins—Polymethyl meth-acrylate is 
an outstanding plastic material of either the cast or 
moulded type. The unusual clarity of the resin 
permits its fabrication into delicately tinted shades. 
This resin can be worked easily, can be cemented to 
itself, and is readily moulded in compression moulds 
as used for thermo-plastic resins. Moulding powders 
suitable for use in injection moulding are being 
developed.

Rotors and armature of electric motors can be

dipped into resin solutions to bind the wires firmly 
into place.

Paper, cloth, and other flexible materials have many 
uses when impregnated or covered with resin emul
sions. Paper and cloth treated in this way become 
resistant to water, inorganic acids, and alkalis.

The possible substitution of synthetic plastic for 
wood has received much consideration in recent 
years. The advantages of plastics are only too 
obvious. Cheap resins, as well as cheap methods of 
fabrication, are essential, before we can expect to 
see any extensive replacement of wood as a structural 
material by moulded or laminated products. Some 
large radio cabinets, lavatory seats, and tanks have 
already been moulded of various materials, and 
laminated board has been used for table tops and 
wall panelling.

Another material which may displace wood to 
some extent is a plastic made from the protein pro
ducts of the Soya bean.

In the final analysis, all the raw materials now 
used in making the synthetic resins can be obtained 
from a few natural products—cellulose, coal, salt, 
sulphur, water, oil, and limestone. There seems no 
reasonable likelihood that a shortage of raw materials 
should occur.

ENGINEERING TERMS ILLUSTRATED 
(New Style)

^---dfyiiiifcj

YIELD POINT (of a Perfect Specimen).
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THE LIFE HISTORY OF A BATCH OF CONCRETE
Narrated by R. V. F. ELDRIDGE, B.C.E., Consulting Engineer.

Mr. Eldridge has been many things in his time, including Testing Officer 
at the Engineering School and Manager of M.U.M. At the University he was 
renowned as the organiser of the brightest commencement to date. Mr. 
Eldridge is very shy and anti-biography, but to those who would like his 
photograph and fuller details of his life, he suggests that an application to 
the Pentridge Gaol would prove fruitful.

Down in the serene depths of the Jurassic-Mesozoic 
ocean, Chione Mollusca and Fora Minifera lived 
happily side by side sucking in the nourishing water, 
extracting the tasty lime and building up strong 
shelly backs to protect their growing flesh. Chione 
watched the sharks and swordfish flash by and asked 
Fora Min. had she noticed the fuss the fish were 
making.

“Too much mud about to-day,” said Min., “must 
be old man river in flood again.”

“This hydrated aluminium silicate will be the death 
of me yet,” said Chione, as she settled down in an 
oolitic ooze for a comfortable sleep. Min. finished 
the unequal struggle and with a final gulp of muddy 
water gave up the ghost which thereafter prowled 
around the old carcase playing hide and seek with 
the shark’s teeth.

“Pleistocene rumblings,” said Min., “I must have 
had a good long sleep.” “Just about 22 x Iff"' centu
ries,” replied Chione, “but you can go off again. 
Nobody will want us for a few more million years.”

“Anno domini,” gasped Min., “did you feel a bump?” 
“Bump is right,” said Chione,. “That was a Iff pound 
charge of glycerine gelignite in my waistcoat. Looks 
as if that bloke with the steam shovel will give us 
a lift.” And up they went with a bump into the 
quarry railway truck for a short quick run to the 
cement works. Rattle, bang, crash, they tumbled 
into the 50 ton jaw crusher. Chione and Min. were 
cracked down to half inch lumps and powder and 
taken up a 90 foot conveyor to the raw storage pile.

“Looks as if this lot has about the right amount 
of clay in it,” says the chemist, “but we’d better do 
some tests.” Into the ball mill went the fossils and 
out they came as heavy thick liquid, with shapes 
indistinguishable. “These humans are impudent 
youngsters with very little respect for our old age,” 
thought Chione, “what’s going to happen next?”

“Into the kiln you go,” says the chemist and they 
were forced through a pump to a nice warm atmos
phere of 2,500 deg. F. for an hour or so. Thoroughly 
decarbonated and robbed of all water, complex 
calcarious silicates and aluminates mingled in the 
solid solutions to emerge as nodules of clinker.

“Hot,” says Min. “Don’t worry,” says Chione,” 
“Radiation is proportional to the fifth power of abso
lute temperature. We’ll soon cool off.”

Carried again into grinding mills the clinker meets 
the hydrated calcium sulphate (“commonly called 
gypsum,” says Min., and away goes the finely

powdered Portland cement to be bagged in handy 
little 94 pound brown paper packages for the market.

“Hello Central, give me one oh one oh one. Yes, 
send me nineteen tons of cement to the job to-day,” 
says the builder. Min. and Chione find themselves 
near a fearsome mixing machine and great heaps of 
sand and stone. “One of cement, two of sand and four 
of stone,” says the boss. “O.K.,” say the boys at the 
mixer, “when the boss can’t see we’ll put in what 
we like,” and in goes a batch of concrete of unknown 
proportions. “These rowdy partners of our’s should
have been weighed,” says Min. “Not b....... likely,”
says Chione,” only one chance in a hundred of 
scientific treatment like we had in the factory.” 
“Too much water in that concrete,” says the clerk 
of works, “we’d better do a slump test.” The batch 
is spread. Min. meets a nice smooth steel reinforcing 
bar and shrinks with fright. “Now we are set,” 
she says, “if only we could study our colloidal chem
istry, tetrometrically, I am sure we could settle the 
argument about amorphous calcium-hydroaluminates.”

After prolonged suspension of precipitated silica 
and alumina in the lime water, hydro silicates and 
hydro aluminates of calcium brought a complaint 
from Chione. “Seems to me I’m suffering from di
calcium silicate,” she said. “Tri-calcium aluminate 
is rather prevalent these times, too,” says Min., 
“wonderful how quickly they multiply.”

“Take this stuff along for tests,” says the boss, 
“and see to it that the work is carried out according 
to the latest S.A.A. Code for Concrete in Building, 
CA2—1934/A243, appendix VI.; page 55.” Chione 
and Min. are crushed at 3.000 pounds per square inch 
in a hideous compression testing machine, roasted 
at 900 degrees in a muffle furnace, boiled in acid and 
ground to a 100 mesh powder. “What other torments 
can these humans try on us?” thinks Min., and she 
is evenually left in peace. The nice new building 
makes a fine residential for a few years, then as a 
warehouse during the depression and drifts to slum 
conditions for twenty years until the Housing Board 
says, “Out.” Along comes “Whelan the Wrecker” 
and the final resting place of Min. and Chione is 
down at Fisherman’s Bend as a rubble foundation 
for the proposed new air port to be completed in 
1998.” Might as well have left us where we were,” 
says Min. “No use grumbling,” from Chione, “it’s 
been a short life but a gay one. If we can dissolve 
ourselves out in the drainage water, there’s a fair 
chance that we will make a nice breakfast for a 
bi-valve and start the whole business over again!”
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PRODUCER GAS RESEARCH
By W. B. KENNEDY, B.Mech.E., and J. N. ALMOND, B.Sc.

Mr. W. B. Kennedy, B.Mech. E.

Mr. Kennedy, who has written 
parts I. and II. of this article, 
graduated B.Mech.E. last year, 
with second-class honours, sharing 
the Dixon Scholarship. Subse
quently he was awarded both the 
Stawell and the Robert Bage 
Memorial Research Scholarships, 
and has been carrying out re
search into the Producer Gas En
gine under the direction of Pro
fessor Burstall and Dr. Woods.

Mr. Almond, who has written 
the remaining Part III. of this 
article, is also one of last year’s 
graduates, graduating B.Sc. in 
Chemistry and Engineering. He is 
carrying out investigation into 
Charcoal for gas producers.

Mr. J. Af. Almond, B.Sc.

PART I,—ENGINE EXPERIMENTS.
The manufacture of special automobile engines 

for producer gas vehicles would not be commercially 
practicable in Australia without a Governmental 
subsidy. The prospects of obtaining such engines 
from overseas are poor. Thus it is necessary to 
convert to producer gas operation engines specifically 
designed to run on petrol.

The brake horsepower developed by a given engine, 
using different fuels, with full throttle and optimum 
spark advance for each fuel, at any given speed, is 
proportional to the product of four factors:

1. Calorific value of the combustible mixture 
supplied to the engine.

2. Thermal efficiency of the cycle.
3. Volumetric efficiency of the engine.
4. Mechanical efficiency of the engine.
The following table gives the approximate com

parative values of these factors for petrol and a 
representative sample of producer gas at a compres
sion ratio of 6:1.
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Producer Gas 70 70 31 78 11.9
Petrol............. 100 76 31 86 20.3

It is thus seen that the available brake horse
power when running on producer gas is about 59% 
of that on petrol.

The possible means of improving this figure are:— 
1. Increase the calorific value of the fuel. By the 

Use of tarry fuels in the producer, e.g., wood or

brown coal, the gas calorific value may be increased 
by about 25 per cent. This results in an increase in 
the calorific value of the mixture of about 6 per cent. 
Special producers must be used for “tarry” fuels. 
Such producers are larger and less reliable and more 
complicated than those burning carbonised fuels.

2. Increase the volumetric efficiency of the engine. 
This means supercharging. In this way the power 
of the engine may be made to exceed its “petrol 
power.” Since increased engine power is required at 
all speeds, the supercharger must be capable of giving 
adequate “boost” pressures at low speeds. To do 
this some positive displacement type of supercharger 
must be used. The objections to this method are the 
cost and difficulty of fitting of the supercharger, 
noisy operation, high upkeep cost and increased fuel 
consumption.

3. Increase the compression ratio. This increases 
the thermal efficiency. With a compression ratio 
of 12 : 1, the thermal efficiency of the cycle becomes 
approximately 38 per cent. The power output will 
then be about 71 per cent, of the power on petrol 
with a compression ratio of 6:1.

This additional power is achieved without any 
increase in fuel consumption, and the maximum 
pressure in the cylinder is only 600 lb./sq. in. approxi
mately. Producer gas is not subject to “knock,” 
which limits the compression ratio of petrol engines.

Although it is possible to modify many engines in 
this manner and to obtain satisfactory results, it is 
doubtful if such engines would withstand normal 
usage by an ordinary motorist. In particular, there 
is a distinct possibility of ignition troubles, because 
of the difficulty of getting a spark to pass at the 
higher pressures existing in the cylinder at the end 
of the compression stroke.

Increase of the compression ratio beyond 12 : 1 
increases the thermal efficiency but little, and would
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greatly accentuate ignition troubles and increase 
maximum pressures.

In such a high compression motor, it would be 
dangerous to use any normal petrol. This means that 
the motor would have to run entirely on gas.

4. Petrol-Gas Mixtures: Full power output is re
quired of an engine for only a small percentage of 
its running time. It is possible to run an engine on 
producer gas and admit a certain amount of petrol 
when extra power is required. Overseas experience 
on actual vehicles has indicated that sufficient power 
can be obtained in this way. Very little petrol is 
used.

Using a Ricardo E5 engine with a number of heads 
giving compression ratio ranging from 5:1 to 16:1, 
Dr. M. W. Woods has computed an exhaustive pro
gramme of tests on the behaviour of producer gas.

This engine, with attendant apparatus, is at present 
set up in the Aero School.

Using the same engine and set-up, the author, 
under the direction of Dr. Woods, is commencing 
experiments with mixtures of producer gas and 
petrol.

It is intended to extend the experiments to investi
gate the advisability of increasing engine power out
put by means of supercharging.

PART II,—ROAD TESTS.
The potentialities of each method of increasing 

engine power can be fully explored by means of tests 
on the Ricardo stationary engine. It is necessary to 
apply the results to an actual vehicle to determine 
fully the convenience and practicability of each 
method.

Road tests are also essential in order to obtain data 
on which to base the design of the producer and its 
auxiliaries, i.e., gas cooler and cleaner. Hence, as the 
disposition of the plant on the vehicle is necessarily 
part of the design of the plant, a detailed design with 
a general application will not be possible. It should, 
however, be possible to provide data to facilitate the 
accurate design of a plant for any motor vehicle.

During 1938 a Ford V8 truck was purchased for 
this work and fitted with producer plant loaned by 
the High Speed Gas Company. Tests are now being- 
made with this apparatus, both on the road and on 
the newly-installed Heenan Car Tester. Valuable 
experience has been obtained on the practical aspects 
of gas vehicle operation.

PART III.—CHARCOAL FOR GAS 
PRODUCERS. (J.N.A.)

Charcoal for many years has been used as a means 
of generating producer gas, but litle work has been 
carried out to determine the most satisfactory type 
of charcoal for the purpose. The object of the re
search being carried out in the Engineering School 
is the investigation of properties of charcoal obtained 
from various Australian woods and to determine their 
suitability for use in gas producers. Charcoal for 
this purpose must be a well carbonised homogeneous 
material, with a low volatile matter content, a low 
ash content and free from impurities such as sand. 
Charcoal must have sufficient mechanical strength

to withstand normal rough handling and should not 
powder, as this restricts the flow of air from the 
tuyere of the producer.

Defects in charcoal include the formation of clinker 
in the fire, due either to the ash, which may melt 
in the fire and tend to form a semi-fused mass of 
ash and carbon or the presence of impurities such 
as sand or stone which have the same effect as 
ash.

The composition of the ash is important. High 
silica and alumina ashes generally have a high melt
ing point, whilst the presence of iron or calcium 
oxides tend to form ashes with low melting points. 
Volatile content is important, and, if arrangement 
is not made in the producer for the “cracking” 
of the heavy organic tar acids or efficient filtering 
of these substances is not carried out, it is essential 
that the volatile content be low or else these con
stituents may tend to stick the valves. An average 
compositoi: of charcoal suitable for gas producers is 
given below:—■

Carbon, 95 per cent.; Hydrogen, .5 per cent.; Oxy
gen, 1.5 per cent.; Ash, 3 per cent.

To obtain charcoal from various woods, there are 
two methods possible, and these are being 
investigated.
1. Burning the wood in a limited air supply:

This method has been practised for many years. 
The earliest method was to heap wood in the forests, 
cover it with earth, and allow the stack to burn slowly 
for some days, then to shut off all the air supply and 
cool the mass. From this crude method, brick, cast 
iron and mild steel kilns have all been developed, 
the aim chiefly being to produce a charcoal free 
from foreign matter. Many of the kilns have been 
made portable and can be handled in sections by one 
man and are capable of being set in different parts 
of the forest as required. Features of charcoal kiln 
designs are the air control system and the portability 
of the kiln. It is necessary to have an even distribu
tion of air throughout the charge, because uneven 
or localised burning gives a variable charcoal, and 
if over burnt a porous, crumbly charcoal with a high 
ash content is obtained.

This method gives an average yield of 20 per cent, 
charcoal by weight from dry wood. To obtain good 
yields, the burning should be carried out on a large 
scale using a kiln of, say, at least 60 cubic feet 
capacity, as a large loss of charcoal is noted in the 
initial stages of the burning due to the lighting-up 
of the whole charge and the need for a large air 
supply in these early stages.

This method is especially suited for work in the 
country where there is a plenteous supply of wood. 
Another advantage is that the burning can be car
ried out in different places; when the wood is ex
hausted in one part, the kiln can be removed to 
another section of the forest. It is a simple method 
involving little work, and has been proved suitable Re
producing a good quality charcoal.
2. Distillation Method:

This method is a more costly method than the pre
vious method, for, although a 27% yield of charcoal 
from dry wood can be expected, it is essential to have
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some external supply of heat available in order to 
carry out the destructive distillation. This means 
that much more wood is required for the whole opera
tion. This advantage would be offset in large scale 
operation by the recovery of the pyroligneous acid, 
which could be sold and has much use in chemical 
industries.

The charcoal produced by this method is free from 
any impurities and, as no burning change takes place, 
a uniform dense charcoal should be obtained.

For this method a sealed retort is used with a pipe 
leading the vapours from the distillation. A conden
ser apparatus may be used to recover the by-products. 
This method of producing charcoal is being investi
gated at present.

Charcoal obtained by these methods is a very porous 
substance, of low specific gravity. It is a dirty, dusty 
materials, and its low density maxes it a difficult 
fuel to handle. To overcome these difficulties, par
ticularly the high volume-weight ratio, it has been 
suggested that charcoal should be briquetted. This 
work is to be investigated as part of the research work 
concerning charcoal.

To show the advantages of briquetting, the follow
ing figures are quoted :

Cal. Value Specific Wt. of one

Distance
Travelled

Per
Charge

B.Th.U. per lb. Gravity Charge in lb. in Mile
Wood . . 6100 0.34 172 44
Charcoal. 13000 0.25 143 78
Carbonite 13500 1.1 617 305

“Carbonite” is an ovoid shaped charcoal briquette 
made in France, using chips of wood. The production 
of “Carbonite” involves a large plant and the method

is rather complex. The wood chips are subject to 
destructive distillation and the by-products are re
covered, certain of which are used as a binder in 
making the briquette.

Charcoal has been briquetted, with and without a 
binder, but no reference has been found stating 
whether any of these briquettes have been used as 
fuel in gas producers, with the exception of “Carbo
nite.” Briquettes are made from charcoal dust, thus 
charcoal will not be wasted as is the case at present, 
since the charcoal used in producers must be of uni
form size, and much fine charcoal is produced in the 
crushing process. These briquettes must withstand 
the high temperature in the producer (1100-1500 deg.) 
without breaking up, must be easily ignited and pro
duce a good quality gas.

Briquettes of charcoal made without a binder 
require control of the water content and the appli
cation of pressure. If a binder is necessary to obtain 
a good quality briquette, it must be cheap and easily 
obtainable. In this research work it is well to bear 
in mind that charcoal is being used as a substitute for 
imported fuels, and to provide a cheap fuel. The 
binder must not be of a tarry or resinous nature, but 
should be readily decomposed into gases or elemental 
carbon. An organic substance should be the most 
suitable binder as no additional residue would remain 
on burning, and no additional clinkering complica
tions arise.

Pitch and tar have been used to briquette charcoal, 
but these are unsuitable where no provision is made 
for “cracking” these materials. Gums and resins 
from trees and plants have been found suitable, and 
starch has been found effective; but whether these 
materials are suitable for producer gas work is one 
of the problems to be investigated.
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THE APPLICATION OF INVERSE FEED-BACK TO 
THE HARMONIC ANALYSIS OF PERIODIC WAVE

FORMS

'

By R. R. LONG, B.E.E.

Mr. Long graduated in April of this year and is Senior Demonstrator 
in Electrical Engineering.

It can be shown that the R.M.S. value of the voltage 
of the complex wave is equal to the square root of 
the sum of the squares of the R.M.S. values of the 
components.

i.e. E = V (Ei)« + (E3)2 + (E5)2

In this case, E = •s/ (100)2 + (10)2 + (2)2 
= 100.5 volts.

INTRODUCTION.
Nearly all alternating current electrical problems 

are affected by the wave form of the voltages and 
currents involved. For nearly all calculations on these 
problems a sinusoidal wave form is assumed. This fact 
accounts for many deviations of the practical results 
from those theoretically predicted.

Fourier1 has shown that any complex periodic quan
tity can be resolved into components consisting of

(1) A steady component
(2) A sinusoidal component of the “fundamental” 

frequency, and
(3) A number of sinusoidal components—harmonics 

—whose frequencies are simple numerical mul
tiples of that of the fundamental.

The relative amplitudes and phase displacements of 
the various harmonics (regarding the fundamental as 
the first harmonic) must be specified in order to 
specify the wave form fully.

It can be shown by the principle of superposition 
that the effect of a voltage of complex wave form on 
any circuit is the same as the algebraic sum of the 
effects of each of the Fourier components in the given 
wave. Furthermore, if we are dealing with the R.M.S. 
values of the quantities concerned, the relative phase 
displacements of the component harmonics do not 
affect the calculations. Thus, for example, if we 
know that a given voltage has

(1) No steady component,
(2) A fundamental frequency of 50 c.p.s. and voltage 

of 100 volts R.M.S.,
(3) 10 per cent, third harmonic, and
(4) 2 per cent, fifth harmonic,

then its instantaneous value can be written 
e= 100 \/2 sin rnt+10 \/2 sin 3co (t-ÿg)+2 \J2 sin 5co (t-ÿg) 
where : co = 2-nf, f being the fundamental frequency, 
50 c.p.s. ; and <f>3 and <f>5 are the phase displacements of 
the third and fifth harmonics relative to the 
fundamental.

If now this voltage be applied to a non-inductive 
resistance of 10 ohms, the R.M.S. value of the current 
will be

100.5
------------= 10.05 amps.

10
If, however, it be applied to a capacitance having 

a pure reactance of 10 ohms at 50 c.p.s., we cannot find 
the current as simply, since the reactance is inversely 
proportional to the frequency. Applying the prin
ciple of superposition, we have that the R.M.S. value 
of the current is equal to

= 10.5 amps.

/ /TOON 2 ZIO X 3\ 2 /2 X 5\ 2

V Vo/ + V io ) x io y

= 10 5 amps.
Thus it can be seen that errors are introduced by 

assuming a purely sinusoidal wave when there are har
monics present. The need thus arises for some means 
of determining quantitatively the harmonic content 
of any wave in question. The methods of doing this 
may be divided into two major classifications :

(a) Indirect Methods, and
(b) Direct Measurement.

INDIRECT METHODS.
The general method is to plot the wave form under 

analysis, and then to obtain an analysis of the curve 
by arithmetical means. This analysis has been under
taken in several ways. Fourier gives a very complete 
but tedious method, which is described by Whittaker 
and Robinson1. Wedmore- gives a method for the 
separation of the first, third and fifth harmonics by 
the equal-ordinate method.
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The graphs of the waves may be obtained in two 
ways by

(1) The use of an oscillograph.
(2) The use of some rectifying device such as a 

synchronously driven commutator.
DIRECT METHODS.

The general principle behind these methods is to 
separate the harmonic in question from the rest of 
the wave. Its amplitude can then be measured 
directly. Since the fundamental can be similarly 
treated, we are thus enabled to express the given 
harmonic directly as a percentage of the fundamental. 
The various methods available will be classified accor
ding to the means adopted for effecting this separa
tion. There are four main classes :

1. The Dynamometer Method. A dynamometer in
strument is supplied by the unknown wave and a 
local pure sine wave of the frequency of the harmonic 
in question. It can be shown that the reading of the 
dynamometer instrument is dependent only on the 
component of the complex wave of the same fre
quency as the local one. The method is extremely 
accurate, but is really only applicable to power work.

2. The Heterodyne Method. A local sine wave is 
made to beat with the harmonic under analysis, and 
the resulting signal passes to the grid circuit of a 
vacuum tube. From the amplitude of the oscillation 
of the plate milliammeter, the amplitude of the har
monic can be deduced. The beats between the local 
signal and all the other harmonics are too fast to 
cause the meter to respond to them.

3. The Resonance Method. Various forms of reso
nant bridge, have been used to separate the required 
harmonic, whose amplitude can then be measured. 
Both series and parallel resonant circuits have been 
used.

4. The Use of a Highly Selective Circuit. Some of 
the resonance methods could be classified under this 
heading, but there are some other ways of obtaining 
very highly selective circuits which are rather more 
satisfactory.

This last class is rather interesting, but it is pro
posed to consider in detail only one circuit. Sug-

DE4ENE RAT I ON

AM PLI F I E R

Fig. 1(a)

gested by H. H. Scott3, it consists of a high-gain ampli
fier with inverse feed-back. Inverse feed-back has 
come to the fore in recent amplifier design, but its 
applications are much wider than merely the mini
mising of distortion. Fritzinger* gives the general 
theory of the use of feed-back for frequency 
discrimination.

He defines the Propagation Factor of a network as 
the ratio

output voltage

input voltage
where both these are expressed as complex quantities 
involving both magnitude and phase. The propaga
tion factor is thus itself a complex quantity, and must 
be treated accordingly.

Suppose we have an amplifier of propagation factor 
M, and we apply the output voltage back to the input 
via a network of propagation factor 3. Let e be the 
voltage input to the amplifier, and E the output 
voltage. Then, for the amplifier alone,

E = /u.e . . . (la)
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Fritzinger has shown that for the case where feed
back is applied,

Ate
E =----------- - . . (lb)

1 — /43
A rigorous proof is rather involved, but the above 

expression holds for all cases where the amplifier is 
stable.—i.e. /x/3 < 1.

The addition of the feed-back circuit changes the
M

propagation factor of the network from f to ------------
1 — [id

This change can be represented by what is called the
1

feed-back factor,------------. This factor is a complex
1 — W3

quantity representing the feed-back effect in both 
phase and gain change. It also gives a measure of the 
relative attenuation of the network for various 
values of //, and j3.

The application of this to a selective circuit now 
becomes apparent. Referring to Figure la, suppose we 
have an amplifier of propagation factor fi. Suppose 
that, over the desired frequency range, fi is such that 
its magnitude and phase shift are independent of fre
quency, and the phase shift is 180°. Suppose now that 
our feed-back network propagation factor, j3, is such 
that the phase shift is negligible at all frequencies, but 
its magnitude has a dip to zero at one particular fre
quency. thus has a phase angle of 180°, and can 
be written —1^/3|

The feed-back factor is thus--------------- . (2)
1 + |m.s|

When (3 = 0, (2) becomes equal to 1, and there is no 
attenuation. As the frequency changes from the bal
ance point, (3 —» k, where k is a constant which is less 
than or equal to 1, and thus at these frequencies the

propagation factor -4» -
k H

Hence the greater

Pig. 2

Uj -zo

/qooo
60 80 100

IN CYCLESFREQUENCYPig. 3. (Continued on Page 42)
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ELECTRON MULTIPLIER
By T. N. MIRFIELD

ACCELERATING
ELECTRODES

FINALANODEELECTRON /PATH

OUTPUT

C AT HOD laa/vHvhvvv

Quite an interesting amplifier in connection with 
television based on secondary emission was devised 
by V. K. Zworykin.

Its underlying principle is quite simple and is based 
on that much spoken of “secondary emission’’ which 
manifests itself when an electron impinges on a sur
face with sufficiently high velocity. This secondary 
emission has been looked upon as a serious obstacle 
in the design of thermionic valves where much has 
been done to suppress it, but Zworykin has put it to 
a useful purpose.

Now, when an electron strikes a surface with suffi
cient speed, it causes the release of several secondary 
electrons from the target. If now these released 
electrons are speeded up and made to bombard a 
second target, each causes the emission of several 
electrons from the second target. So if the process 
is repeated several times many electrons can be 
collected for each electron striking the first target.

With secondary emission, the number of electrons 
emitted is proportional to the bombarding current, 
the proportionality varying from a mere fraction to 
ten or more times as many secondary as there were 
primary electrons, according to the type of target 
used.

So if In is the initial current, R the number of 
secondaries released per electron, n the number of 
stages, and I the current in the final electron stream.

I = InR '
and the overall gain of the system is Rn

A high value for R would require little work to be 
done by the bombarder in releasing the electrons from 
the lattice of the target. So the target surface 
required would be one of large space lattice and low 
work function. The qualifications of pure metal in 
these respects are not very promising; but early 
empirical work on photo cells showed that composite 
surfaces were the best emitters, and it was found that 
oxidized silver coated with a film of cesium oxide

gave a good emission ratio of over 8 for a bombarding 
velocity of 400 volts. Hence, we have not to repeat 
the bombarding process many times before we get 
an amplification of over a million.

The way this repeated bombardment is carried out 
is best understood by glancing at the accompanying 
sketch. Electrons leaving the primary cathode are 
accelerated by the first potential electrode by means 
of a positive potential applied to it, but instead of 
the electrons striking this electrode and being ab
sorbed by it, the electrons are deflected in a curved 
path by the application of a magnetic field at right 
angles to the plane of the diagram, and strike the 
second target which is held at the same potential as 
the first electrode.

From the first cesium oxide coated silver target each 
electron releases its complement of secondary elec
trons which are similarly accelerated and deflected to 
impinge on the second target and so on until the last 
target is reached from which the much increased 
stream of electrons is collected on the final anode. 
The final collecting anode is shielded by a grid which 
prevents the change in potential of this electrode 
from reacting upon the earlier stages. The magnetic 
field required is supplied by permanent magnets and, 
since the first few stages draw very little current, 
their potentials are obtained by a voltage divider 
incorporated inside the tube.

The frequency response of this electron multiplier 
is flat over a very wide range of frequencies from 
direct current to many hundred megacycles, and, as 
an amplifier, is admirably suitable where a high ampli
fication is required of a minute impulse as in the 
case of vacuum photo-emission cells, where the ampli
fication by means of the ordinary thermionic valve 
always involves the creation and magnification of 
unwanted noises. The signal to noise ratio in this 
electron multiplier is considerably greater than that 
obtained with the usual thermionic valve amplifier 
giving the same amplification.
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THE BLUE ROOM

The Blue Room is the largest lecture theatre in 
the Engineering School and seats 113 people. It 
was reconstructed during the last long vacation from 
what had been the old No. 2 lecture theatre, one 
of the coldest and most uncomfortable rooms in 
the Engineering School. It is now probably the most 
comfortable lecture theatre in the University.

The general appearance of the room is shown in 
the accompanying photograph, from which it will 
be seen that the curtains, upholstery, seats and rub
ber floor, which are in varying tones of blue, con
trast pleasingly with the light stone colour of the 
walls and the ceiling.

Tip-up seats are mounted in tubular frame work 
which is chromium plated, and under each seat there 
is a metal box in which one may place books that 
become immediately visible when one stands up and 
are so not likely to be left behind.

From an educational point of view, most important 
is the projection equipment which has been installed. 
This consists of three separate units, namely, a Bell 
and Howell, 16mm., sound type projector—believed 
to be the first “talkie” unit to be installed in a 
lecture room in any Australian University; a large 
1,000 watt Zeiss Epidiascope; and a 300 watt film 
strip projector. The 16mm. sound projector is also 
fitted with a portable microphone so that it is pos
sible for the lecturer to broadcast any comments that 
he may desire to make during the progress of a 
film. Also, to ensure a satisfactory standard of sound 
reproduction, the walls of the room have been covered 
with special acoustic material.

The acoustic properties of the room have also been 
improved by the curtains and upholstery and the 
rubber floor, all of which are much more sound 
absorbing than the usual appointments of a lecture 
theatre.

The loud speaker for the microphone and sound 
films is let into a cavity in the wall behind the lan
tern screen and in front of this there are two 
sliding blackboards, so that the lecturer can use either 
a blackboard or the screen for lantern slides or films.

The innovation of a roller blackboard, which was 
made in Australia, has not yet been entirely success
ful, but there is sufficient blackboard space altogether 
for very little rubbing-out to be necessary during the 
lecture.

The lighting of this lecture room is exceptionally 
good, so much so that some students have been im
pelled to carry a light meter into some of the other 
departments, where they find that the standard of 
lighting is much less than it should be. In the Blue 
Room we have 15-20 ft. candles at any place in the 
lecture room, and the light is sufficiently diffused to 
avoid trouble by glare.

In the winter time, the feature of this room most 
appreciated is the new heating plant with its hot 
water pipes and radiators. The heating is thermo
statically controlled from inside the room, and the 
thermostat is usually set at 60 degrees except when 
some frivolous individual alters it to 90 degrees, 
when the room does get too warm. Except for the 
front row, all the seats, are provided with horizontal 
hot, water pipes placed in such a position that one’s 
feet may rest on them comfortably whilst sitting, and 
in addition there are two radiators.

The hot water system is fired by a gas-fired boiler, 
which is fitted with an alarm clock which turns the 
gas on at 6.30 a.m. and the thermostatic control 
turns it off again before 9, by which time the room is 
up to temperature. What a contrast with No. 1 
lecture room, which, two years ago, when the fourth 
year students took a recording thermometer, showed 
that the maximum temperature was not reached until 
3.30 in the afternoon!
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THE MELBOURNE UNIVERSITY ENGINEERING 
STUDENTS' CLUB NOTES

The Melbourne University Engineering Student’s 
Club (M.U.E.S.C.) commenced activities for 1939 with 
the Presidential Address, delivered by the Dean of 
the Faculty, Professor Burstall, on Tuesday, April 4th. 
This very interesting lecture, which deals with the 
achievements in the Engineering Department during 
1938 and the projects for 1939, is described elsewhere 
in this magazine.

COMMENCEMENT STUNT.
Its majestic profile mirrored in the crystal waters 

of the green-fringed lake, a certain structure rose in 
all its grandeur.

But evil plotting was afield. One Mr. Missler sought 
to destroy this glorious monument, with all its grand 
memories. With his faithful ally, Benito Messolooni, 
and his army he set forth unto the shores of the lake 
from which an “Axis” carried them to their goal.

But lo!. What do we see from over the waters? 
It is Mr. Chambermaid, his new high-speed mono
plane in readiness, about to leave his native country 
for enemy territory in an attempt to prevent the 
calamity. Alas, even engineers are not perfect, and 
while still over angry seas, the plane is seen to begin 
its descent. “He will crash,” gasp the startled 
onlookers, “Why does he not leap to safety?” But 
nay! Our hero has left his umbrella at the Dry 
Cleaners and is doomed to go down with his ill-fated 
ship.

Meanwhile, the attack has commenced, and, as 
bomb after bomb explodes sending fountains of water 
to the sky, and filling the air with the ghastly horrors 
of warfare, the great structure, unable to withstand 
the onslaught, topples and goes down into the lake 
with the loss of all hands.

Then before Missler can duly celebrate his victory, 
mutiny has broken out amongst his troops and this 
great gentleman is forced to flee back to his native 
land (viz. the Engineering School).

VISIT TO NEWPORT WORKSHOPS.
This year the club has decided that organized visits 

should be made to engineering works and other places 
of interest.

The first of these was arranged for the 26th April, 
and comprised an inspection of the Victorian Rail
ways’ Rolling Stock Workshops at Newport. Unfortu
nately, the party was limited in number and prefer
ence of selection was given to 3rd and 4th year 
students, about 25 of whom were taken in two groups 
over the workshops.

Everyone agreed that the excursion was a success, 
despite the adverse weather, but complained that one 
afternoon was not sufficient time to see such an 
extensive works. One party did not reach the erecting 
shop.

Of particular interest were the welded trucks and 
the new all-steel buffet cars, one of which was seen

Arrival of Mr. Chambermaid.
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in the course of construction. Mechanical students 
were impressed by some of the new machine tools.

The success of this visit indicates that if possible 
more such outings should be held during the year.

LECTURE ON DAM CONSTRUCTION—
MR. LONGFIELD.

A combined meeting of the Commerce Society and 
Engineering Student’s Club was held on 4th May in 
the Arts School. Professor Copland, of the Commerce 
School introduced the speaker, Mr. C. M. Longfield, 
of the State Electricity Commission. Mr. Longfield 
has recently visited the United States of America to 
inspect several undertakings there.

Oviously the speaker faced a difficult task in 
addressing both engineering and commerce students,
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but all present enjoyed a very interesting lecture, 
which was followed by the showing of a film taken 
during construction of the Boulder Dam.

Mr. Longfield began by commenting on the heavy 
rainfall in most parts of the States and pointed out 
the necessity for control of rivers to prevent devas
tating floods.

Appointment of authority was a problem in a 
country comprising a large number of semi-indepen- 
dent states, and Mr. Longfield showed by means of 
a map how the area had been divided amongst 
several authorities, such as the Tennessee Valley 
Authority, with little consideration of political 
boundaries.

Mr. Longfield then gave a brief description of the 
Boulder Dam on the Colorado River and the diffi
culties which had to be met in its construction. The 
film showed the building of this dam and generating 
stations at various stages. The wall, which is 165 
feet thick at the base and contains 3,400,000 cubic 
yards of concrete, holds back water for 115 miles 
upstream, where a settling pool was necessary to 
remove silt. The method of conveying the concrete 
in buckets of eight cubic yeards capacity by a net
work of overhead cableways, was very interesting, 
and an idea of the size of the undertaking can be 
obtained from the fact that a steel pipe fabricating 
plant was established by Babcock and Wilcox at 
the site.

In the discussion which followed, a comparison was 
made between the electrical side of this project, which 
cost $165,000,000 and our own £14,000,000 Yallourn 
scheme which has a total output of less than 
200,000 k.w., compared with 1,500,000 k.w. from the 
generators at the Boulder Dam. Also of great interest 
to electrical students was the high voltage at which 
this power was transmitted—287,000 volts. To mini
mise loss by visible discharge, the copper conductors 
Were of 2Ì inch external diameter and were hollow.

A vote of thanks was moved by Professor Burstall 
after which supper was served in the Cafeteria.

telephone exchange visit.
An inspection of the Carlton (P) automatic tele

phone exchange was made by twelve members of the 
M.U.E.S.C. on the afternoon of Wednesday, May 10th. 
We were conducted in two groups through all parts 
of the exchange including the battery room where 
We somehow managed to hold our breaths until a 
Purer atmosphere was reached.

We were shown the generators and switch gear and 
finally the various selectors which form the main part

of the exchange. The operation of these selectors 
was carefully explained and the use of “butt in” 
phones was demonstrated. The test desk and methods 
of testing proved a very interesting phase of the 
work but time was not sufficient to fully investigate 
this department.

We thank those responsible at the Exchange for 
a very enjoyable and educational afternoon.

END OF TERM DANCE.
The secretaries for the first End of Term Dance, 

held on Friday, 19th May, were J. H. Harper and 
H. B. Ecoles who, in spite of counter attractions, 
persuaded some 500 people to enjoy an excellent 
evening.

Dancing took place in the upstairs Buffet in the 
Union House, and music was provided by the Gay 
Swing Gang. Supper was served in the Cafeteria 
below.

The Union Building Appeal will profit handsomely 
from the efforts of the organisers.

YALLOURN VISIT.
On Monday, 22nd May, ten cars carried about 50 

members of the club to Yallourn, where an inspection 
was made of the Electric Power Station and Briquet
ting Factory.

Arriving at 10 a.m. the party immediately set out 
under the escort of three guides from the Electricity 
Commission to inspect the Power Station. The coal 
dump, boiler house, turbine and generator room and 
workshops were visited.

To save time, cars were driven to the Open Cut 
where the methods of excavating and conveying the 
coal were studied.

A description of the size of the coal bed resulted in 
an argument amongst the students as to whether the 
Power Station would still be standing in 5,000 years 
—the estimated life of the available coal. (Anyway 
—who cares?).

At this stage, a lunch adjournment was called after 
which the party re-assembled at the Briquette Factory 
at 2 p.m. Here, another smaller set of generators 
provide power for the briquette presses. The boilers 
which produce steam for driving these generators 
and also for drying coal for the briquettes were seen.

From the revolving driers, where the moisture 
content is reduced from 65 to about 14 per cent., 
the coal is conveyed to the briquette presses.

A study of the conveyor belts which load the 
briquettes into railway trucks completed the itinerary 
at about 4 p.m.
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MELBOURNE UNIVERSITY SURVEY CAMP
TRAWOOL, V1C., 1939

The Camp Site.

There is much more to a survey camp than mere 
surveying, since it not only brings students into closer 
contact with one another’s interests, but gives prac
tical experience in organisation ; it develops initiative 
in that one has of necessity to wait on one’s self; it 
provides a much needed holiday after a hard year’s 
work, and finally one gets some practice in surveying.

The camp this year was located beside the Goulburn 
River at Trawool, six miles south of Seymour. The 
camp site was ideal from almost every point of view, 
since the swimming facilities were excellent. (But we 
have on good authority that the nearest public-house 
was at Tallarook, eight miles away). The Goulburn 
at this point runs through a narrow valley hedged in 
by rocky hills rising to a height of a thousand feet 
above the river. The river was up to 300ft. wide at 
points, and opposite the camp eight to sixteen feet 
deep.

The advance party had the camp established when 
the main party arrived on the morning of Saturday, 
January 28th. The following day—Sunday—was uti
lised by some to provide amenities in their tents, but 
the majority devoted their time to hill climbing, fishing 
or swimming.

The variety of fauna met with was very great, and 
included an ant-eater, wallabies, tortoises and snakes, 
big and small of all varieties. One member of the 
party, after being within inches of being bitten by a 
most ferocious tiger snake, opened a protection cam
paign FOR THE SNAKES.

The spirits of the party were sustained by one who is 
characterised by a delicate growth of down on the 
upper lip, and with whose assistance most members 
were able to further their already fluent use of the 
mother tongue. The fishermen found to their chagrin 
that fish could not be caught by casting from the 
banks, but several nice fish were taken on a spinner 
from a moving boat. The most enjoyable recreation 
was sailing down the river on dead tree trunks, all the 
more exciting in that one was quite likely to strike a 
submerged snag. Sometimes these noble craft ope

rated in a submerged state so that sometimes one 
observed the ridiculous spectacle of a torso, complete 
with hat, speeding down the river like the head of 
some submarine monster.

For the first few days of camp it was found that 
rising at six and having a plunge in the river as a 
prelude to breakfast was quite a novel experience, but 
there was soon a decided wane in the number seen 
performing their ablutions in such a vigorous manner. 
The surrounding terrain abounded in rabbits, but 
unfortunately the sole artillery possessed by the camp 
was a .22 rifle, and hence the appearances of rabbit 
on the menu were few and far between.

To depart for an instant from the lighter side of 
camp life, it is important that surveyors should know 
that we have, after a great deal of research, assembled 
some very pertinent information for their benefit.

(1) It is easier to level down hill than up. (Proved 
by exhaustive tests on a 900 ft. rise).

(2) That all points on the ground oscillate about a 
mean position. (This necessitates levelling 
round a circuit four or five times to obtain suf
ficient readings to fix this mean position).

The weather, for the greater part of the camp, 
was quite warm; in fact, the temperature was invari
ably around the century. This being within the period 
of the drought, few green vegetables were obtainable, 
and the staple diet was pumpkin and tea (any time 
is tea time). The drought broke two days before the 
camp was due to do the same, which was rather 
inconsiderate ; but no one cared much, since we were 
spared an extra day’s work.

On the night of February 16th, old Jupiter Pluvius 
had a sudden urge to return to work after a pro
longed sit-down strike, and water descended on us 
accompanied by a raging wind. The marquee, having 
suddenly become air-minded, was forcibly restrained, 
and finally let down to cure it of further inclination 
to disappear in the darkness. Morning presented a 
sorry scene. The camp was isolated, bounded on one 
side by the river and a freshly filled billabong on 
the other. A chain gang proceeded to excavate a 
channel to drain the billabong, and in the meantime 
the committee had arranged for transport home.

That afternoon found us homeward bound, after 
a happy holiday under the guiding hand of our genial 
lecturer, Mr. Darwin.

The Flood.

t*6** #

—• -*c
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SPORTING SNATCHES

On glancing over the composition of teams repre
senting the ‘shop’ in sport each week, we find that 
almost every team contains a sprinkling of Engineers. 
Although we do not claim that every Engineer is a 
champion in his sphere of sport, we have our fair 
share. The average ‘greaser’ plays the game for 
what it is worth and for the mental recreation that 
it gives, even though he may be the biggest ‘dead
head’ in the team.

It is pleasing to see the freshers joining in and 
upholding the traditions of the Engineers in the realm 
of University sport.

PRESENTATION OF BLUES.
The following Engineers received Blues and half- 

Blues at the Presentation ceremony early in March :
Baseball—Full Blues : C. D. Barr, G. C. Dewsnap.
Boats—Full: B. B. Sloan (1937), C. R. Ampt (1938).
Football—Half: B. R. Martin.
Lacrosse—Half: I. B. Montgomery.
Rifles—Full: C. J. King.
In addition, the following Blues again represented 

the University in inter-’Varsity sport.
Athletics—G. C. Parkin.
Rifles—R. M. Dunster.
Rugby—G. Beckingsale (also Boxing Blue).
Swimming—K. Hunter.
K. Hunter (Swimming), J. Lang (Lacrosse, 1937),

C. D. Barr and G. C. Dewsnap (Baseball) have been 
awarded Australian Blues.

INTER FACULTY TENNIS.
With a great deal more enthusiasm than in past 

years, the Engineers entered a team in the inter- 
faculty tennis contest. Just to show that they were 
really trying, they had organised practice amongst 
themselves, but it must have been too much for them, 
as they were beaten in the semi-final after success in 
the first round.

First round : Engineers (4) d. Ag. Science (nil).
Semi-final: Engineers (nil) lost to Dental Sc. (4).
The team was composed of B. Eccles, N. Wiseman, 

K. McLaughlan, W. Irwin, O. Shields, V. Heywood, 
(fresher).

rifles.
By far the most successful sport for Engineers is 

rifle shooting. There has always been a preponde
rance of ‘drawing office degenerates’ in the inter- 
’Varsity team, but this year we scoop the pool with 
seven members out of a team of ten. The seven are: 
R. Adams, F. Goldstone, R. Henderson, C. King, R. 
Moss, I. Kennison and A. Nurse, the latter two being- 
freshers. With such a team as this to represent us 
in the inter-faculty contest in second term, the Lord 
Northcote Cup should remain in the library for a long 
time to come yet.

Rugby.
Quite a few of our members make use of that hoary 

old game of Rugby to remove the ‘cafeteria cramp’ 
from their systems.

Geoff. (I can took it) Beckingsale is a double Blue 
(rugby and boxing) and he played in the trial for the 
Victorian State team. Also seen disporting them
selves at this game are: J. McKenzie, A. Douglas, E. 
Kaye, J. Scholes (inter-’Varsity, 1938), O. Shields, Jack 
Mitchell.

LACROSSE.
With I. Montgomery as secretary, it is not sur

prising to find that the Lacrosse Club gained quite 
a number of ‘fresher’ Engineers to its ranks this 
year. W. Bromfield, G. Cassidy, R. Parsons and E. 
Neve (all freshmen) play with the third team. C. 
King (of ‘Colinsrest’ fame) also lends a hand at times 
as goalie for the firsts.

HOCKEY.
That game, so often associated with Med. studes, 

studettes and hot blonde crooners, also has its share 
of followers from down Grattan Street way.

Those seen regularly wielding a wily stick on the 
outer reserve, include G. Parkin (inter-’Varsity, 1938),
J. Boyd, T. O’Farrell, J. Fisher, D. Lees, T. Ferrerò, 
C. Matheson.

ATHLETICS.
Although not represented in quantity in Aths., we 

have the quality. At the inter-’Varsity contest in the 
May vac., Griff Parkin showed the boys from Sydney 
that Melbourne was not slow, by winning the mile 
for the third year in succession, with P. de Steiger 
filling second place.

J. Hubbard and ‘Jam’ Mitchell put up good perfor
mances at the freshers’ sports, the latter winning the 
880 yds. and the former second in the mile. G. 
Mathieson and O. Shields are ardent cross-country 
runners.

BASEBALL.
Foremost exponents of this national game from 

the land of the ‘stars and stripes’ and movie directors 
with big cigars are C. D. Barr and C. C. Dewsnap. 
Others of lesser ability include L. Wain.

OTHER SPORT.
(N.B.—This does not include indoor sport, in 

which we have many adept participants, who prefer 
to remain anonymous).
In Swimming, K. Hunter, our popular club secre

tary comes to the fore. As well as competing in the 
inter-’Varsity contests, he is the present Intermediate 
Tower Diving Champ, of Victoria.

A few of our numbers prefer to slither down snow 
covered hillsides, on those long pieces of timber vari
ously called ‘boards,’ ‘skids,’ etc., but the less said 
about these people the better, as they are easily recog
nised by the peculiar colour of their facial epidermis 
after the ‘swot vac.’ Ski Heil!
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A. W. Anderson 
N. E. Bromfield
G. J. Churcher
B. W. Coyle
P. J. Deveraux 
J. A. Favaloro
H. C. Harrison 
V. R. Heyward 
J. R. Kelaher 
A. B. Hosier
G. J. Lord
C. Malangren 
A. McKay
F. D. Moore 
K W. Opil 
A. G. Price 
E. Rogozin ski 
A. R. Savige 
J. E. Slee
H. A. Strickland 
■J. 'Ireverhaum 
A. Winowicz

L J. Amos
A. R. Edwards 
W. J. Gates
P. L. Hickman
J. G. Jensen
B. R. Martin 
A. R. McPhail
D. C. Pawsey
K. A. Robeson
L. J. Sullivan 
V. Wing

I. Arnold 
D. Cuming
A. E. Ferguson
J. H. Harper
D. W. Lees
E. F. Michaelson 
C. H. Richardson 
N. J. Webb

THE STUDENTS, 1939

FIRST YEAR STUDENTS

D. Anderson J. W. Bains P. W. Beilby
W. B. Cairns M. Gasan G. J. Cassidy
L. N. Clarke A. A. Conley J. I. Costelloe
J. C. Cromie S. A. Deacon J. W. Deniss
G. W. Dixon W. Drysdale E. Falkenbach
P. M. Feady T. L. Forsyth R. M. Harris
K. F. Hartnell R. K. Heathcote G. R. Henderson
J. Hill J. R. Hubbard C. D. Hull
J. I. Kenneson L. Kiddle P. Kirdy
D. R. Lambert J. J. Lenne A. R. Lee
J. S. MacGregor A. MacPherson H. C. Madin
W. G. Manifold J. A. Matheson J. R. Maver
K. D. MacKay K. McLaughlan J. A. Mitchell
R. W. Muncey A. S. Nurse !.. S. Olsen
R. J. Parsons R. E. Pavia G. D. Powell
F. K. Rabling B. Ralston T. A. Roberts
N. Rath J. P. Ryan L. E. Samuels
J E. Schofield J. L. Scott R. Silman
J. W. Smith R. N. Spier J. K. Steel
W. J. Steele H. J. Thorogood J. L. Tremewen
C. R. Tyas
N. Wiseman

J. F. Vale L. O. Were

SECOND YEAR STUDENTS

A. W. Bailey D. K. Brock C D. Danowski
T. T. Ferrerò M. Fillipini E. R. Edwards
F. A. Goldstone A. J. Hargreaves R. J. Henderson
B. A. Hooke N. A. Hutchinson W. L. Irwin
A. Kerr A. E. Longoni W. H. Mann
A. G. MacKee H. A. Moreton C. McKillop
T. W. O’Farrell G. J. Osborne M. J. Paterson
R. G. Pearson W. J. Pinken J. H. Reen
T. N. Rowe J. F. Scholes. K. N. Stanton
W. J. Tregea G. N. Vance H. L. Wain

THIRD YEAR STUDENTS

D. P. Barklay J. R. Brock D. J. Cole
A. W. Douglas J. R. Dunne H. B. Eccles
C. G. Flecker J. F. R. Fisher D. A. Gray
E. A. Kaye C. J. King J. S. Larsen
A. C. G. Mason A. F. McKernan W. G. Mephan
R. J. Moss A. M. Old G. Rowan
J. G. Smith T. J. Stratton D. D. Wade
J. C. Wisdom P. R. Wilkinson H. B. Wilks
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THE STUDENTS, 1938-39

SHOWING THE INCREASE IN NUMBERS AND THE COURSE
DISTRIBUTION.

YEAR

ELECTRICAL

CIVIL

MECHANICAL

MINING

METALLURGY

39 38

I

2
39 38

I •

Il I

try
o

A.ll.

39 38 397S^^

Il I.
22 19 15 13 11 12 74

il I,

5 3 0

II
16 15 9 12 9 5 6 7

I II I
18 12 18 6 9 7 7 4

i . ■ ■ I
6 2 13 3 4
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FIRST YEAR NOTES

“They toil not ...”
Except on week days, together with Saturdays and 

Sundays, we do not work. Oh, dear no ! But are we 
downhearted? Of course not; why should we be when 
all this first term we have enjoyed the privilege of 
sitting in the new Blue and Gold Drawing Room on 
soft padded roller seats. One finds such a comfort
able atmosphere of “study and ease together mixed” 
so conducive to the restful nap about 2.30 p.m., if 
only that pesky blighter five rows back would desist 
from attempting to land a lump of chalk in one’s 
ear.

In order to get into our nice, new theatre, we are 
obliged to partake of a game of leapfrog over each 
other if we happen to wish to sit in the centre of 
a row, for the first comers generally sit themselves 
on the ends, theorising that first in should be first 
out.

Occasionally we are dragged forth from a boredom 
of lines, angles and circles to be amused at the an
thropological efforts of certain gentlemen trying to 
shunt the more or less movable blackboards up and 
down. Alas for time-honoured customs—some crafty 
defeatist has robbed us, by covering the floor with 
rubber at least an inch thick, of our means of voicing 
our “appreciation.” Nevertheless, one hears rumours 
of counter-action in the forthcoming meeting of the 
newly formed Society for the Propagation of Whiz 
Diackers.

Dr. Brown’s Cathode Ray Oscillograph and the 
talking film describing it were found to be most 
interesting; especially as we were all allowed to 
twiddle the knobs producing various weird and won
derful patterns. In fact, Dr. Brown’s lectures are 
almost the only bright spots in our weary little lives. 
The other bright ones are the amazing things we 
see in the Chemistry Theatre—if the Government only 
knew about them we should be paying amusement 
tax.

Illusions ! We have but few left. Disclosures so 
deep that we fear one day we may be told the boy 
was not standing on the burning deck. “Distrust 
everything,” exhorts Dr. Brown, and distrust he does 
—with the meter reading 230 volts in complete dis
regard for his calculations, he always distrusts the 
meter.

Dr. Eric Cooper has persuaded us to allow ourselves 
to be given tuberculin injections and to suffer our 
lusty bosoms to a bombardment of X-rays—all in 
the cause of science, so we are told; or has the noble 
doctor an eye to the promotion of employment 
amongst his younger confreres in the future, with 
ourselves as the “dogs-bodies”?

The cessation of the practice of Mid-Year Examina
tions will give us all a breathing space and so enable 
us to gather strength for the final canter to the end 
—if we have any strength after the Stunt (which we 
enjoyed to the full, although we think the joke was 
on ourselves) and the nerve-racking waiting in the 
surgery for Dr. Cooper.

SECOND YEAR NOTES

We seem to have come through one year with 
reasonable success and, after one term of this year 
gone, most of us have come to the conclusion that 
second year must undoubtedly be our hardest year. 
This idea will last probably only until this time next 
year, but still, there it is.

We would like to extend a very hearty welcome to 
Dr. Laszlo, who has joined the ranks of our lecturers 
this year. He is already proving himself popular with 
us. Although he gets answers to questions at times 
which indicate nothing at all between the ears of his 
students, he seems to bear it with remarkable 
patience. In the Strength Lab. we have progressed 
fairly well so far and have not broken much but test 
pieces. One rather spectacular incident occurred 
when a pair of “Huggin-bugger” extensometers sepa
rated into several pieces and disappeared in as many 
directions at great speed. Since the demon was 
handling them at the time, ’twas said that the speci
men broke unexpectedly and the cause was not, and 
very definitely not a lapse of memory.

Another member of the staff whom we must not 
forget to welcome (well mention, anyway) is Mr. Mir- 
field, capably dealing with Design and Mechanical.

There was, at first, a bit of strife about the roll. Two 
previously unheard-of people were called for these 
two subjects, to wit, one Dano-whisky and the other 
Muck-Nee. After some concentrated research, these 
were identified as none other than: (1) dat chappie 
George, (2) A. G. McKee, Esq. This misunderstand
ing has caused considerable dissatisfaction, with the 
result that such names as Blurpaddock, Mr. Moto and 
Tich have been heard now and then.

Mr. Mirfield, although no doubt his good habits far 
outweigh his bad ones, has a number of the latter, 
of which several have been particularly noted and are 
here listed :

(a) He throws in minus signs and “g’s” to help 
problems out.

(b) He stands on the table while lecturing.
(c) He uses a compass to draw circles on the board 

(and, in fact, is becoming a serious rival to the 
Professor on the blackboard).

(d) Throws missiles at persons with intent to inflict 
grievous bodily harm (during lectures, too).

Our Friday afternoon sight-seeing has shown us 
very clearly that the “shop” grounds “ain’t what they 
used to be”. It is also apparent that much more rain
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falls on Friday afternoons than on any other after
noon of the week.

But Nat. Phil. Frac, is quite satisfactory. It seems 
to consist largely of “cuppas” and the recent adoption 
of periodic “holidays” to be “devoted to the study of 
the theory of the subject,” are definitely a good idea.

To those who have not yet felt the 11 a.m. “cuppa” 
urge, we can strongly recommend the idea. Any of

the Nat. Phil, staff or students will affirm this 
statement.

On Pure Maths. II. we have nothing to say. We 
don't yet know quite what it is all about, but no doubt 
we’ll learn in time.

No better conclusion can be put to these notes than 
the wish for a good conclusion to our year—may we 
all pass.

THIRD YEAR NOTES

Well, as some particularly bright light once re
marked. “It won’t be long now,” Second Term time 
being winter time, this being our third year and all 
that.

At this stage of your career, the initial inferiority 
complex having worn off, you have learned to stand 
on your own feet, corns and all, and with your goal 
in sight efforts are increasing as an exponential 
function. (Maybe it’s an inverse function . . Ed.). 
Third-year students have some claim to fame in that 
they are progressing as the Dean progresses (they 
joined this noble institution together) giving him the 
unenviable task of seeing that the cranks and nuts, 
to whom he lectures on high pressure vessels, are 
getting through their subjects properly (simple har
monic for the cranks) and that their heads are being 
screwed on the right way (generally right-hand for 
the nuts).

After being informed that terminal examinations 
were abolished (we failed to pass them, anyway, in 
our first two years), the news of frequent tests have 
been received with mixed feelings, and in Mechanical 
II. most of us plodders visibly increased our entropy 
and got hot under the collar, proving the adage, often 
attributed to lecturers, that “Success is one per cent, 
inspiration and ninety-nine per cent, perspiration.”

But we are learning—learning that it is easier to 
rest your weary brain in a subject like Civil I. where 
there is such a galaxy of lecturers that no one 
amongst them gets opportunity enough to learn of 
those in the audience with a slight tendency to fall 
asleep—learning new uses for the academic dress, that 
article round which has waged such angry contro
versy, from the lecturer in Elec., who uses it not as a 
personal covering but as a means of covering the 
faults in the circuit; learning the correct method to 
bring an absent demonstrator to your hand by putting 
the right switch in at the wrong time or, alternatively, 
the wrong switch at the right time, giving rise to a 
pleasant burnt-rubber odour — learning little things 
about our fellow students; for at Survey Camp, 
details of which appear elsewhere, the students got 
to know each other so well that now it is possible to 
abuse one another with the greatest equanimity.

The Prime Movers’ Laboratory to-day presents a 
fine spectacle with its pretty little pipes and cute 
coloured engines, but the third-year engineers present 
an even finer spectacle with soot and grease covering

(a) their intelligent looks and
(b) their faces.

These hardships are borne manfully, however, for 
who doesn’t get a thrill when the wheels go round 
or when the boiler pressure rises until the safety 
valves start blowing off.

And re “blowing off”—third year studes taking Civil
I. have, as part of their course, to study the construc
tion of the new workshop as it goes up. One would 
expect the contractor to be embarrassed by the criti
cal eye below the fevered brow of a third year engi
neer, but instead he has given us every assistance 
and has even gone so far as to invite us to see him 
if we desire anything explained. We should have pre
ferred hot coffee served to us these cold mornings, 
but still, we must admit, the offer is a good one.

The first term this year saw a number of excursions, 
due, we think, to the initiative of our Year Repre
sentative, D. W. Lees. These excursions were well 
attended, and third year men may pride themselves 
on the fact that they comprised the major portion of 
the parties in every case. The trip to Yallourn was 
a fine climax to the first term’s work(?) and was 
voted a huge success.

One of our number, G.C.F. to be precise—you all 
know G.C.F.—has fallen out, apparently, with the 
paper manufacturers, and steadfastly refuses to take 
any lecture notes on paper. However, he traces some 
weird and wonderful hieroglyphics on any old data 
sheets that happen to be in reach, whether they be 
from, or the subject dealt with be, “holies,” mixed, or 
other abstruse subject.

Another happy soul, after surviving the drive to 
work, has an entirely new method of measuring elec
tric potential differences; he merely takes a firm grip 
of the terminals, and the voltage is gauged from the 
expression on his face. To date we have not been 
able to calibrate him successfully, but we can only 
try. Tibby, also, praise be, provides some diversion— 
in Bolics one can almost hear him think, and he has 
revolutionised methods of pointing out something of 
most minute size on the blackboard to the lecturer 
concerned.

It is with some regret that we begin specialising at 
this stage in different courses involving different sub
jects, since we lose contact with some of our fellow 
students. Levity in lectures is disappearing fast, and 
even our most renowned interrogators are losing their 
querulous instincts; in short, we are beginning to take 
our work really seriously, so here’s hoping we shall 
all find ourselves together as fourth year students 
next year.
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WHO'S WHO

FOURTH YEAR CIVIL ENGINEERING, 1939

ADAMS, RAYMOND NORMAN.

h°y, you may remember, featured in last year’s fourth year 
notes, but the reason for his re-appearance is not what one might 
reasonably expect. Illness—not altogether unconnected, it is rumoured, 
v,'i overwork, caused his absence from work for a considerable time, 
and ins inability to sit for any examinations.

Hoy was' educated at Hampton High and Wesley, and started on 
a Civu Engineering course in 1935, since when it has been called any
thing but civil.

In 193 0 he was treasurer of the Survey Camp, and last year he 
was elected treasurer and secretary of the M.U.E.S.C. After recovering 
irom his illness, he gave all his time to the latter job, and to making 
himself generally useful.

In the M.U.R. he has' shown considerable zeal, and has risen in 
a short time to the rank of sergeant. Between times, he has collected 
various honours and no supps. His ambitions, which are fully set 
out in last year’s magazine, remain unaltered, i.e., varying as a function 
ol age through the stages' of bottle-oh and engine-driver, and reaching 
a constant value from 17 onwards—the calling of Civil Engineer.

Born in Victoria in 19 16, R.N. migrated at an early age to the 
land where Cascade is' brewed. At Launceston High School, he gleaned 
all the usual knowledge and finished up as Sports Prefect.

As a consistent member of the University Rine Club for many 
years, Raymond lias earned the reputation of being able to aim a 
pretty bullet. This year he shot in bis third Inter-Varsity contest, 
and his performance last year gained for him an Imperial Blue—a rare 
award.

He shows an interest in anything front politics to soil erosion, 
and in less sane moments' indulges in walking and camping (not, you 
may notice, in hiking).

lie has been to various places to learn the tricks of the trade, 
including Newport Shops, and the M.M.B.W., and, of course, the ubiqui
tous survey camp.

Unfortunately, Ray has been away ill while the photos, were 
being taken, but if you want to know what he looks like, you should 
refer to a photo, of Clark Gable.

KERMODE, ROY GEORGE.

KEYS, NORMAN L.

“Bunch” Keys comes from Sale (at bargain prices). That fine 
polish was put on at Wesley College, and has remained unsullied 
through the years at the Engineering School and Queen's.

Ear famed as a footballer, “Bunch” has had the honour of cap
taining the Engineers" team at some time or other, incidentally, he 
holds a full blue for football—a mere bagatelle c/w the former honour.

The snow also is not innocent of the Keys’ feet—and other parts, 
at various huts on the High Plains. At one such hut last year, Norm 
produced a text-hook on sewerage, and what’s more, actually studied 
it. His practical knowledge was in great demand at said hut.

Sport in other forms has found Norm in mediis rebus. Such 
forms are College rowing, tennis and athletics.

Famous also for indoor sport.
At Koonwarra Survey Camp, Bunch’s popularity was attributable 

to some extent to his motor-cycle and wireless, which operated in 
conjunction, one working the other, or vice versa.

Searching enquiry has revealed some of Norm’s vacation exploits 
at Mt. Morgan and other places—but some other time, perhaps.

O-
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FOURTH YEAR CIVIL ENGINEERING, 1939

KNEE, JOHN WILTON.
John is with us only on very rare occasions. He lias successfully 

combined earning his living with doing a Civil course and, at the 
time of writing, has only Civil II. left, which he is completing this 
year.

John has had wide and varied practical experience, having worked 
for the Warrnambool City Council, the Victorian Railways, and H. 
Gordon Gutheridge in 1937. In 1 938 he tried the Beech Forest Shire 
Council and the Colac Shire Council. At present he is with A. Gordon 
Gutheridge, Consulting engineer, occupying himself with problems 
of sewage and water supply. This practical work makes a very im
posing list.

For diversions, John plays the manly game of football, and in 
the good old days was an oarsman. He is an ex-Queen's College man. 
Warrnamhool High School and Wesley College were responsible for 
Ills education.

We do not know John well enough to make witty (we hope, Ed.) 
sallies about his eccentricities, but we think his imposing record speaks 
for itself.

RYAN, GEORGE.
George first comes to light being instructed at St. Joseph's North 

Melbourne, and St. Kevin’s, Toorak. He was Dux of both these col
leges, and represented St. Joseph's in the mile run.

Winning a Senior Government Scholarship, he proceeded to the 
i diversity, where he is still very much in evidence, particularly when 
tilings are otherwise quiet, in the library.

At times; however, he may be observed poring over sheets of paper, 
Hemnii in hand, muttering occasionally to himself—and at such times 
nothing will move him. These sombre fits, fortunately, are infrequent, 
coinciding usually with the date for handing in a Civil design.

It is rumoured that George frequents suburban dance halls, and 
lie is addicted to star-gazing in more ways than one.

By the way, do you remember the argument with Mr. Belz, way 
back in Pure 1. or somewhere, about the pronunciation of “h"?

And do you remember a Survey Camp (Miranda) when somebody 
brought along a dressing-gown? Certain incensed radicals hoisted 
it up on a gibbet, and were on the point of riddling it with bullets 
when they discovered that the owner was not inside. Giving up in 
disgust, they set fire to the telegraph p. . ., Sorry, gallows.

But all this, of course, has nothing to do with George. **.5' 1 T

FOURTH YEAR ELECTRICAL ENGINEERING, 1939
A V "

AMPT, CARL RO^E^TRO^

A superb blending of thehnest Old Scotch and Light Lager; he 
appeared on this orli m the Year of Grace 19 17 on the 26th day of 
December.

After a colourful existence at home, kindergarten and high school, 
lie found himself within the portals of Scotch College, where he sur
prised all and sundry by eventually becoming a "probationer,” and 
collecting moderately good results in the many examinations.

From there he was transferred to Ormond College and the Shop— 
pardon—The University of Melbourne, to pursue the course of Elec
trical Engineering. 11 ere he distinguished himself by being elected 
Jear Representative for a trio of years, also by passing examinations 
with honours (some of them), but retained his stolid outlook and self- 
consciousness.

Reaching the climax in his sporting career during these years by 
representing Ormond in the crew in his first year and the University 
in the succeeding three years, thus justly receiving his “Blue.”

His is a many and varied collection of sports, including football 
(retired—too old!), hockey (just retired), skiing (on the wax), tennis 
(as a sport—on the wane).

His main object in life seems to be to just live, and perform all 
his duties', tasks, etc., with his characteristic efficiency, that is, with 
the least possible energy expenditure; this probably explains his fre
quent absence from the various lectures; also may be included the 
object of maintaining the “Smibert” chariot in its remarkable and effi
cient ( ? ) condition.
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BECKINGSALE, GEOFF.
Skipping Geoff's early life, since little is known beyond the fact that 

he was born, we shall touch lightly on his frequent visits to first Mal
vern and then Melbourne Grammar, and pass on to his life at the 
University.

One of the most outstanding points is Geoff's morbid addiction 
to fits of the blues. He obtained one for boxing In 1935, another for 
rugby in 1937, an an Australian award (for rugby) in 1 938.

On closer inspection, other interests come to light. For instance, 
Geoil oozes’ zeal as a member of the M.U.R. Last year he reached com
missioned rank, and this year he was given the position of Intelligence 
Officer. However, the tremendous amount of work connected with this 
job forced him to return to machine guns.

Last year he was (a) Chairman of the M.U.E.S.C.; (b) Captain 
of the Engineers’ football team, of which he has been a staunch member 
for about four years '(c) a member of the Engineers’ crew; (d) found 
to have passed all his examinations.

Geoff has also obtained vacation experience as follows :
1. Gained matchless experience at Bryant and May’s.
2. Collected a mine of information at Mt. Morgan (Queensland).
3. Steeled himself for the bottle—sorry—battle of life with B.H.P. 

at Newcastle.
Then there was, of course, the Survey Camp, where he obtained 

exceptional experience as sanitary officer.
He also shows remarkable aptitude at skiing, choosing wet weather 

for hiking and running in some unmentionably low grade at Olympic 
Park.

Oh—and another interest, which is rapidly becoming an obsession, 
is that of passing his Elec, finals.

DEWSNAP, GARTH CLAUD.
Garth first came into general recognition in 1 924, when he started 

attending school, and, his talents' immediately being recognised, he was 
put in the second grade (reading from the bottom upwards).

In ’31 he wended his way to the Melbourne High, where by ’35 
he had become a Prefect and House Captain, and obtained a Senior 
Scholarship. He played football, cricket and baseball, and gained a 
reputation as a heavy hitter in house lacrosse.

Starting to become an Engineer in ’3 6, Garth has easily fooled the 
examiners from year to year, and has included honours mathematics 
among his' subjects.

In the sports field, his penchant for smiting a base, but pretty 
ball has earned him a full blue and an Australian award for baseball.

Garth Claud (shut that door) has taken part in various engi
neers’ stunts, in one of which he gave a remarkably realistic impression 
of the hind part of a horse.

When left to himself, Garth usually retires to the library and 
consumes (optically) any literature he can linci; or, solemnly donning 
a dust coat, he may descend to the Electrical Laboratory and, after a 
close scrutiny of various motors ' and generators, pounce savagely on 
one and perhaps tear out its brushes ( or otherwise- disorganise its vitals.

To the uninitiated, this may seem cruel and unwarranted, but to 
the sophisticated, Garth is intent on an investigation of the Metadyne 
(now you know).

But of this we hope to hear more anon.

MONTGOMERY, IAN BERTRAM.

Not, however, known as Bertie, even to his best friends.
“Monty” spent thirteen long years of his childhood at Caulfield 

Grammar, and is now continuing same at the ’Varsity. At school he 
reached the status of prefect and, even more, somehow carried off the 
title of sprint champion.

He asserts that his social activities are nil, but we suspect the 
need of the salt cellar, as we have observed him at odd times writhing 
a rhythmic toe, and distinctly remember an occasion when he cornered 
too fast and—but enough. Also, he has successfully engineered End- 
of-Term Dances and takes part in the activities of various clubs and 
committees, including the S.C.M., B.G.C., and S.U.C.

With a lacrosse stick he has earned a half-blue and the position 
of club secretary. Incidentally, he is the present chairman of the
M.U.E.S.C. A battle-scarred veteran of the Abo-Italissinian Mudfight, 
Ian is also an ex-pigeon fancier, his interests having changed now to 
wireless, women and whatnot.

Monty is nearing the end of a solid elec, course, in which he has 
voluntarily included Chem. II. and Maths. III. His electrical ambition is 
to master Ohm’s Law, but he is at present filling in time wrestling 
manfully with the dielectric properties of certain plastics—fortunately 
the others don’t know much about it, either.
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NEWSTEAD, GORDON HENRY.
Born, quite properly and everything, hut for some stupid reason 

in Cairo, Gordon spent his first six months in Egypt, studying the 
habits of scarabs and investigating mathematically the construction of 
the pyramids. After which, his mummy brought him to Australia, 
where he attended the Adwaiton Prep., Hampton High and Melbourne 
High Schools, in the order x, y, z.

Gordon may be recognised,, continually flitting about the place, 
as that big, burly bloke (q.p. 8 stone) with the spectacles covering a 
learned expression and a black face. He avers that it is not dirty, 
but hirsute,—and we are generous.

But the main point up to which we have been working, is that 
Gordon is editor of all this inky splashing—that is, except this here 
bit, in which we have our own opportunity for a little mud-slinging.

After a special interview, it was discovered that the editor’s 
interests are—golf in season, swimming in season (a different one), 
and being above all natural—well, we’ll let you guess. Hobbies are 
radio, tennis, mathematics, and mending the T.-model. Philosophy — 
materialist.

But, joking aside, Gordon is a very able mathematician, a hard 
worker, a hopeless speller, a reputed short-circuiter (“People who 
live in glass houses. . . ”—Ed.)-; and a noted collector of references 
to the electron microscope.

His ability for knowing such a lot and doing so many things at 
the same time is astonishing, and the success of this magazine is due 
mainly to his efforts.

de STEIGER, PETER JOHN.
Tall, dark and handsome, Peter John first saw the light of day 

in Melbourne town in the year 1918. He has graced these shores ever 
since, save for a two years’ holiday in his ancestral home (the land 
of clocks and skis').

Peter was educated at Melbourne Grammar School, where he 
gained many prizes, mainly for languages. (Peter is a polyglot, but 
even his best friends won’t tell him). He also distinguished himself 
on the track, being the Public School Mile Champion in his day, and in 
his final year at school was a probationer.

At the University, Peter has' managed to crowd many extra-curricula 
activities into lus “spare" time. He is an M.U.R. veteran, was in the 
Revue ballet in 1937, and the Revue and Vaudeville ballets in 1 938.
He Is a staunch member of the M.U. Ath. Club, where his long legs and
strict training have earned his fare and trip to Brisbane this year. ____

In 1938, Peter was one of the secretaries for the Bal Mas'qugxÇ0éprY
End-of-Term Dances. At Survey Camp he was quartermaster to 
people, and variously de Stager, de Bludger, or de Butcher to /pfefy , 
The name de Bludger has stuck ever since. //<*/.,v*

Many pages could be filled with Peter’s activities. SfvtpG ^&{#ef p, 
serious side, he is known as a very s'olid and successful stmfenT iliT" a 
a ilair for electrical engineering. He is one of those rare people wltjS*' 
can work equally well with both hands and brain. In hisxjpuiejsii/,» \j "/ 
moments he likes to retire to his ample workshop and mèk-e^

His interests include skiing, and his' ambition is to own'r stea 
car. Oh ! and Peter wrote the rest of this Who’s Who.

WILLIAMSON, STUART G.

Born in Chiltern, Victoria, Stuart was educated at Benalla High 
and later at University High School, in 1934 he entered the State and 
Commonwealth Public Services, and since ’35 has been spending his 
time hovering between the P.M.G.’s department and the University.

Formerly known as a somewhat mystic figure, who appeared for 
various lectures and then immediately disappeared into the blue on a 
bicycle, of late he has been seen about the place more, as he is doing 
a lull fourth year. Usually the sole worker in the early hours of the 
morning at the Elec. II. Practical Class, Stuart can be relied upon to 
turn up when all others fail.

A keen worker, his main interest lies in the realms of telegraphy 
and telephony, in which subject he can astound the other members of 
the class with strange terms and units.

His ambitions are to improve the technique of the Government 
Stroke from 9 a.m. to 5 p.m., and to indulge the rest of the time in 
vices such as studying, though lie, perhaps, looks upon it more as a 
hobby.

Oh, we almost forgot to mention Stuart’s major claim to fame— 
he, as far as we know, is the only engineering student in the happy 
state of afflancement.
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BARR, COLIN DAVID.
A native of Melbourne, Colin turned up at our noble portals in 

1 936, after spending a considerable time at Melbourne High School, 
where he held the office of school captain, and was a member of the 
school baseball and cricket teams. He claims to be the only member 
of a remarkable group of quintuplets.

Coming here with the idea not only of having a little more rest, 
but also of training as an administrator, he has failed so far to miss' 
a subject.

Ills keenest interest, apart, of course, from that dirty bit of draw
ing paper over which he pores in the Civil Office, is baseball, for whicli 
he has obtained both Melbourne and Australian Blues. He has been 
club secretary for two years, and is now vice-captain of the team.

He indulges, socially, in golf, tennis and swimming.
One of the few voices in the dumb W.P. class, his definition of 

efficiency is worth hearing. He is also noted for a radical design of 
hair-parting (patented). His ambition is to administer and organise 
anything and everything (two boli and your lunch). His crowning 
success, so far, is to have been elected production manager of this 
magazine—and how he produces !

BROWN, ROBERT ALEXANDER.
Bob’s early youth was spent in and around Footscray, where he 

attended the State school. Going all the way to WiUiamstowu, he went 
to the high school there, and after that turned up at Scotch College. 
Strongly addicted by now to changes of - scenery, he next made his 
debut at the University.

He may now be recognised quite easily as the most consistent 
inhabitant of the Civil Drawing Office, where he continually draws 
things on a large sheet of paper, which he furtively covers with a shroud 
when one approaches. This habit, common among fourth-year mecha
nicals, is taken to indicate either modesty or shame; but, of course, 
they're always ready with some excuse about getting the thing dirty.

Bob plays pennant tennis with Yarraville Club, in which he was 
junior champion last year. Success1 has come his way in some skiing 
contests, and skating and rowing have helped to while away his time. 
He dislikes golf, as he says he has not yet learned the required language. 
His modicum of spare time is spent mucking about with and making 
machines and things'.

Bob was troubled by sickness at the end of 1937, causing him to 
miss an examination and the survey camp at the beginning of 1038, 
and bringing about his absence from skiing that season, which, he says, 
was the main consideration.

%»

CLARICE, ARTHUR J.
A business man and engineer, and a prominent University figure. 

Arthur was born in Melbourne in 1911, and educated at All Saints and 
Scotch College till 1927.

For seven years after leaving school he was associated with 
commercial firms in capacities varying from salesman to manager. 
During this' time he derived considerable enjoyment from driving and 
messing about with automobiles, mainly of the sporting variety, and 
getting as dirty as possible in the process.

Many parts of Australia have seen his comely physiog., and the 
crocodiles up north have managed somehow to dodge Ills' bullets. How
ever, a sudden desire for knowledge caused Arthur to matriculate as an 
engineering student and join the happy throng. He soon made his 
presence felt in various organising and representative capacities, start
ing as a committeeman for the M.U.E.S.C., secretary of Survey camp, 
and Bai Masque secretary, and becoming a general S.R.C. representative 
in 1938. He held office on the Union Board of Management, the Union 
House Finance Committee and the Executive of the N.U.A.U.S., and was 
also Chairman of Clubs and Societies.

This year be is Chairman of the Car Club, the automobumble and 
all appertaining thereto still forming the subject closest to his heart 
—in the daytime, at any rate.
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DOWN, FRANCIS IAN.
Ian hails' from a slieep farm in the Western District, where he 

attended State school with eminent success, always holding- a place 
among- the first seven. (The attendance, it is rumoured, amounted to 
approximately seven). One day, while on walkabout, fan came across 
the Big Smoke, where he has stayed to this day.

Passing safely through the University High School and Scotch 
College, he decided to join the University Rest Home, but arrived by 
mistake at the Engineering School. While at school, by the way, he 
gained the rare distinction of obtaining three exhibitions in one year. 
He has since passed various examinations with moderate ease, collecting 
the exhibition in Electrical I. last year.

His vacation experience has been obtained surveying with the State 
Electricity Commission on the Bo gong High Plains, overhauling aero
plane engines and suchlike at Australian National Airways, and generally 
messing about in machine shops.

One of his chief interests' is the study of aeroplanes, including the 
paper variety, though it is doubtful whether he considers darts in this 
category.

Ian holds the position of vice-chairman of the M.U.E.S.C., and is 
also social editor of Cranks and Nuts (probably in the hope of gratui
tous entry to all engineering functions).

Uthipg;.. 
similar 
is. lie

Kay is' a child of the country, where he first saw the light in 191 
He attended the Box Hill High, where he claims to have done noth 
and passed on to the seat of learning in 1936, where he lays a 
claim, but omits to mention a consistent passing of examinatior 
is now Secretary of the M.U.E.S.C., a position which demands 
siderable amount of work and thought.

Kay’s sporting interests lie in the realms of oxide of hyd 
where he nobly emulates the seal—except, perhaps in length of win 
Coming down to concrete facts (alias brass tacks), the following for
mula states his achievements.

Blue for Swimming........................................................................ 19 37
Australian Blue............................................................................. . 1938
Victorian Intermediate Springboard Champion .................. 1938
Victorian High Tower Diving Champion......................... 1939
Eildon Weir Survey Camp Spring ( ? ) board Champion . 19 3 8

His amusements are biking and hiking (or more correctly bicycling 
and bicycling), the former amusement having taken him to Cumberland 
River and Wilson’s Promontory during the last two Easters. His hobby 
is making things, and in between times he derives considerable enjoy
ment from Michael Mouse, Donald Duck, etc.

By the way, Kay’s is the other, not quite so insistent, voice in the 
normally inarticulate W.P. class' (c.f. BARR, COLIN). Also In common 
with the first voice, the second adopts a radical coiffure, giving the 
impression of an abundance of raw material but a certain lack of 
design.

HUNTER, KAY.

MITCHELL,. JACK B.

Well, we’ve been wrong about the “B” all these years; actually it 
stands for Branston, so there !

Jack is a former inmate of Brighton Grammar and the University 
High and may at the time of writing occasionally he found studying 
mechanical engineering; that is, when lie’s not rehearsing for the Revue.

Jack, by the way, is rapidly becoming a finished operatic singer. 
Unable a few short weeks ago to sing, burn, or whistle two bars without 
astonishing deviations from the composer’s designed frequencies, thanks' 
to the Revue training he can now, given a few moments to collect 
himself, tackle any well-known tune with a fair measure of success.

for the last two years he has revealed great terpsichorean ability 
in tiie Revue Ballet, and last year be was one of the Bai Masque Secre
taries and Treasurer of the Survey Camp. Despite the time taken by 
all these activities, he hasn’t yet missed a subject but, oil the contrary, 
has collected honours here and there.

His acrobatic ability, particularly in the drawing office, is far- 
famed, as is bis phenomenal inability to maim himself for life.

Last year’s Civil I. class may remember the large amount of a 
very strong concrete mix that somehow bowed, while wet, into Jack’s 
overall pockets and the tremendous momentum that he was able to 
acquire when, a few days later, he donned Ills overalls and made vicious 
charges at various people.

Jack indulges in rugby, boxing and tennis, and bis athletic ability 
is rumoured to have brought disappointment to various government 
officers in Newcastle last vac.
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PARRETT, ROBERT ASHTON.
Accent on the “ett.” “Cocky” comes to us from Melbourne Gram

mar, where he spent a decade continuously collecting scholarships and 
prizes.

In the holidays 1934-5, he went with the school party on a trip 
to India and, untouched by all the various deadly diseases, wild animals 
and native porters, he returned to his Alma Mater to finish up as' Head 
of the School, with five first-class honours.

Coming at an early age under the influence of trains and Meccano, 
he had instilled in him mechanical instincts, which developed until in 
1 936 he entered Trinity and the Engineering School. Besides con
tinuing his successful academic career, he took an active interest in 
College activities', rowing in the second Vili l'or three years, and 
playing football In the second XVIII for two.

As transport officer for the 1938 Survey Camp, R.A.P. was all that 
a T.O. should he. During 1938 and at the 1939 camp he acted as 
surveying demonstrator.

“Parrot," as certain lecturers are wont to call him, possesses a 
keen mathematical and scientific brain, and at the same time the ability 
to work hard (and fast). In fact, he has' been known to use this 
ability several times, particularly when writing up electrical reports 
in disconcertingly fast time.

Bob’s favourite expression, which he repeats, parrot-fashion, when 
one is trying to work, is “Come’n have a cuppa.”

FOURTH YEAR METALLURGICAL ENGINEERING, 1939

DALE, JOHN J.
Openly disclaims any connection with the 18-Day Diet, but believed 

to be a secret follower of same.
A “war-baby’ from Birmingham, John came out in 1920 to Western 

Australia, where he attended Scotch College. Migrating to Melbourne 
in 1927, he took Trinity Grammar by storm, finishing up in 1935 as 
a Prefect, equal dux of the school and swimming champion. Not con
tent with this, he raked in a senior and a college scholarship, and 
therefore proceeded to Trinity to study for B.Met.E. With this end 
in view, he has since collected the Metallurgy I. and II. exhibitions, 
and done everything required of him in other subjects.

A consistent participant in College and Inter-Club Athletics, John 
represented the University in the hurdles this year at Brisbane. He 
has also played pennant tennis for Trinity. He has obtained vacation 
experience at Newcastle, Risdon and Rosebery, and has visited many 
other places connected with the iron and steel industry.

This year he holds the position of Chairman of the Mining and 
Metallurgy Students’ Society. On being interviewed, John said he had 
no hobbies and did not belong to any debating or other societies, but 
he admitted an interest in sport in various forms. His final remark 
was, “I should like to skate, but always C.O.M.A.”

GREENAWAY, HENRY THOMAS.

Or Harry, as he is colloquially known, Is another of the giants. A 
good six feet high, he s'eems to tower above the small fry; and an 
imposing sight he is, especially when, armed with lacrosse stick, he 
charges up and down the field.

But to begin at the beginning, Harry was born in 1917 and was 
subsequently educated at Rushworth and Melbourne High Schools. At 
the latter, his steady work earned him a free place in Metallurgy. 
That was three years ago, and at the end of this year (praise be to the 
examiners) another duly qualified and eager metallurgist will inflict 
himself on a long-suffering humanity. Harry has crowded a lot of 
activities, besides the mere passing of examinations, into the last three 
years. He is vice-chairman of the M.U.M.M.S.C. (work it out for 
yourself.—Ed.); he plays lacrosse with the ’Varsity, and is a keen 
tennis player. His vacations have been away at Mt. Lyell and Port 
Kembla, where it is rumoured his activities were not only confined 
to Metallurgy (with my knowledge of P.K. and Harry I can say they 
definitely were not.—Ed.).

Of retiring disposition, Harry is a quiet worker, but he is not afraid 
lo assert himself when the occasion demands' it. As a metallurgist he 
would be an asset to any firm.
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JENKINS, JOHN CAMPBELL.
In common with many or the other gentlemen herein mentioned, 

Cam was born at an early age, went to school, and then to the Uni
versity. The first happening took place at Mornington, the second at 
Mornington State and Frankston High School, and the third, strangely 
enough, at Carlton.

Campbell’s mental ability has earned for him a Free Place, Scholar
ship and Bursary, ol' which he doesn’t Scorn to make use, and to fill 
in time he demonstrates in Met. 1.

This year he is Secretary or the Mining and Metallurgical Students’ 
Society. Odd vacations have found him working ( ? ) at Newcastle, 
Port Kembla and Geelong.

At school, his sporting activities were orthodox, but now he 
engages in various forms of sport just as the whim takes him. This 
latter method of doing things is characteristic of most of his actions.

He resolutely refuses to disclose any vices, but admits an interest 
in photography. He also possesses the ability to work well—at the 
end of the year.

FOURTH YEAR MINING ENGINEERING, 1939

BARRETT, DESMOND ROBERT.
“Lone Wolf Barrett” has the distinction of being the sole mining 

représentative doing finals this year. Curly hair and blue eyes hide a 
stern nature whose main interests in life are the harder sports of 
football and horse riding.

Des’ ambition is to view far lands and strange places, a desire that 
he hopes to be able to satisfy by virtue of his profession. He has 
started to see Australia already in a big way, following the adage of 
the Tourist Bureau, “See Australia First.” Of the many places of 
mining and geological interest he has been to, Wood’s Point, Yallourn 
and Mt. Lyell may be mentioned. When he sports the “old school 
tie” it is the green, gold and silver of St. Kevin’s. lr

Quiet, retiring and earnest, Des. will be another to brave the hal’d 
cruel'world at the end of this year. We feel sure he will be an asset 
to the mining profession.

% #
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THE APPLICATION OF INVERSE FEED-BACK TO THE HARMONIC ANALYSIS OF 
PERIODIC WAVE FORMS (Cent, from Page 22)

we can make n, the better will be the selectivity of 
the circuit.

In practice, the general arrangement is as shown 
in Figure lb. The direct-coupled amplifier results in 
a very flat response curve (p), and the phase shift 
is very close to 180°. Almost any frequency -sensitive 
A.C. Bridge can be used as the degenerative network. 
A very convenient example is the Wien Bridge shown 
in Figure 2. This bridge consists only of condensers 
and resistances. Balance occurs when

1 2 Itg Rj

Ci R ] r2

1
and f = ——— - - .... (4)

2tt VKiRaCjCa
where f is the frequency.

If, now, we make R3 = 2R4, and Ci = C2 = C sav, 
and if we use similar variable resistances for Ri arid 
R=, then by ganging these together, we can always 
fulfil condition (3), and we can “tune” the circuit, 
the frequency being given by

where R = Rx = R2.
Assuming the impedance connected to the input of 

this network to be low, and that connected to the 
ouput to be high (which is so in this application), we 
have a typical selectivity curve as shown in Figure 3, 
for the case of balance at 400 c.p.s. The selectivity 
of this circuit is a constant percentage of the 
frequency.

OPERATION AS AN ANALYSER.
The voltage wave form to be analysed is applied to 

the input of the amplifier. A rectifying vacuum tube 
voltmeter is connected to the output. The analyser is 
then tuned to the fundamental and to the various 
harmonics in turn, and their voltages read. As the 
gain of the amplifier is practically independent of the 
frequency, the relative voltages will then give directly 
the relative amplitudes of the harmonics present.

ACCURACY.
With careful design and construction of the ana

lyser, the accuracy of measurement should be within 
about one per cent, of the harmonic when this is 
about 10 per cent, of the fundamental. When the 
harmonic is of the order of one per cent, of the 
fundamental, it should be possible to measure it to 
within 3 per cent, of itself. These accuracies are all 
that are required for most work.

The advantages of the method are :
il) The lightness, simplicity, and portability of the 

equipment ; and
(2) The analyser consumes a negligible amount of 

power from the circuit under analysis. This 
fact renders the method very suitable for work in the 
fields of communication engineering.
References:
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3. H. II. Scott: Proceedings of the Institute ol' Radio
Engineers, Voi. 26 ( 1938), p. 226.

4. G. II. Fritzinger: Proceedings or the Institute or
Radio Engineers, Voi. 26 (1938), p. 207.
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REYROLLE
SCOTTISH HOUSE 

19 BRIDGE STREET - SYDNEY

IllÌNl II!
PAMPHLET Mai#

' MLLE
ENGLANDHEBBURN-QN-TYNE

MELBOURNE 
ADELAIDE - 
BRISBANE - 
PERTH - -

Sub-Agents:
W. BEGG & SONS - - - 343 Little Collins Street 
ELDER, SMITH & CO. LTD. - - - 27 Currie Street 

Do. Do. N.Z. Chambers, Queen St.
Do. Do. - St. George's Terrace
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"ISIS" DRAFTING MACHINES

AUSTRALIAN REPRESENTATIVES:

A. J. Seggel Pty. Ltd.
4 BANK PLACE - - MELBOURNE.

For
Horizontal and 
Vertical Boards

are
giving greater

Convenience, 
Speed and 
Accuracy

in Federal and 
State Government 
Departments and 
leading Austra
lian and English 
Drawing Offices.

SIMPLIFY
MACHINE DRIVES

WITH

CHANGE SPEED MOTORS

AUSTRALIAN
GENERAL ELECTRIC

Where more than one driving speed is desired con
sider the A.G.E. Change-Speed Squirrel Cage Induc
tion Motor. It is often the most economical means of 
obtaining two, three or four, widely spaced and 
definite speeds; to eliminate speed changing gears, 
cone pulleys and belts, and friction transmissions, and 
to provide a more dependable drive—a saving in 
space, and lower maintenance costs.

VI MIT ED

MELBOURNE, SYDNEY, BRISBANE, ADELAIDE, 
HOBART, LAUNCESTON.

At each speed, the motor operates essentially as a 
simple, single speed induction motor with good effi
ciency and close speed regulation. For further par
ticulars write or phone the Motor Department.
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B LAMPS

.A ^

THE WORLD 
^DEMANDS

FOR MAXIMUM 
LIGHTING ECONOMY

CROMPTON 
LAMPS

^ NO SINGLE factor contributes 
more to the home than 

perfect light. To-day, beauty in 
lighting finds its rightful place, 

and no lamps can give greater brilliance than 
"CROMPTON."
A "CROMPTON" lamps give maximum light. When 

buying electric lamps be sure you get "CROMPTON" 
GUARANTEED LAMPS.

Obtainable Everywhere
Sole Agents:

NOYES BROS. (MELBOURNE) LTD.
597-603 LONSDALE STREET, MELE., C.l. 

'Phone: Cent. 10104 (9 lines).
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THE
BIRTHPLACE 

OP

CEMENT
IN VICTORIA

Cement Works, Fyonsford, Geelong.

"ARC" Brand Geelong Cement
For Every Class of Building Work

Australian Cement Limited
TEMPLE COURT, 422 COLLINS STREET - MELBOURNE, C.l.

Telephone M 1771 (4 lines).

Backed by a great name!

FAIRBANKS MORSE
and Company

Manufacturers of
DIESEL ENGINES, STATIONARY, MARINE 
AND DREDGE SERVICE, from 10 to 1,500 H P.

FAIRBANKS SCALES AND WEIGHING 
MACHINES.

FARM ENGINES and FEED GRINDERS. 
RAILROAD EQUIPMENT.

DIESEL ELECTRIC SETS, 6 to 1,200 K.W.,
ALTERNATING OR DIRECT CURRENT.

"FAIRDAY" WASHING MACHINES AND 
IRONERS.

PUMPING EQUIPMENT FOR EVERY SERVICE. 
HOME LIGHTING SETS.

Fullest information and data available from

Fairbanks Morse [A/slaJ Pty, Ltd.
29-33 CLARENCE STREET, SYDNEY.
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A.T.M. STROWGER SUPERVISORY EQUIPMENT
For railway electrification schemes . .

Ì t FMimiee

Strowger Supervisory Remote Con
trol equipment is being supplied 
to Metropolitan Vickers Electrical 
Co. Limited, for use with an 
important railway electrification 
scheme for the Motherland State 
Railway. The equipment controls 
the rectifiers and circuit breakers 
in three electric traction sub
stations. Other schemes employ
ing Strowger equipment include 
Polish State Railways, Central 
India and Baroda Railway, Cen
tral Argentine Railway, and 
London Midland & Scottsih Rail
way, Wirral extension, whilst 
equipment for Central Railways of 
Brazil and further equipment for 
Motherland State Railway is in 
course of manufacture. Strowger 
Engineers will be pleased to dis
cuss schemes to suit any require
ment. Please write for full 
information.

CONTROL
PANELS

operating
EQUIPMENT

AUTOMATIC ELECTRIC CO. [AUSTRALASIA] PTY. LTD.
84-88 IVILLIAM STIIEET, MELIlllllHNE

AUTUMATU' TELEPHONE & ELECTRIC CU. LTD. ENIÌLAN»

Get the Right REGULATORS for each Job.

^ Powers Automatic Temperature Control
Two reasons why POWERS are better qualified to help you:
1. More than 35 years of specialisation in automatic temperature control.
2 A complete line of compressed air and self-operated regulators, and so are free from the 

selfish necessity of stressing one type above the other, and can give you unbiassed service.

Distributors:
AUTOMATIC HEATING APPLIANCES PTY. LTD.

335 CITY ROAD, SOUTH MELBOURNE. M 3793.
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JOHN LYSAGHT (AUST.) PTY. LTD.
Sydney - Brisbane - Melbourne - Adelaide - Fremantle.

"According to
Specifications"

Lysaght's ZINCANNEAL steel sheets have been 
produced to meet the growing demand of engi
neers for a steel sheet that can be painted without 
priming, that is rust-resisting, and that can be 
worked and arc-welded without danger to the 

zincannealfed protective coating.

Careful attention to each detail of manufacture 
plus rigid factory inspection ensure that each 
sheet is "according to specifications." It can be 
used wherever black and/or galvanized iron have 
been previously specified.

LYSAGHT'S 
Z I N C A N- 
NEAL can be 
painted, ducoed 
or enamelled 
without any 
priming coat 
and is easily 
worked.

ZINC ANNE A L
The fust resisting, paintable steel sheet

A handbook on Lysaght’s 
Zincanneal will be made 
available to any engineer 
or student interested in 
the use of Zincanneal steel 
sheets. Write to any office 
of John Lysaght (Aust.) 
Pty. Ltd.

“GREGSTEEL”
CIRCULAR SAWS 
BANDSAWS
HIGH SPEED — CARBON 
— STAINLESS STEEL 
KNIVES AND CUTTERS

covering
Woodworking Trade 
Confectionery „
Leather ,,
Fruit and Meat ,,
Canning ,,
Cannister „
Paper Cr Box Making ,,
We are specialists — may 
we have your enquiries.

GREGORY
STEEL

PRODUCTS
Registered Office:

25 Johnston St., B'wood. 
Phone J 1912
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MACHINERY FOR THE CONSTRUCTION AND 
MAINTENANCE OF ROAD AND EARTH WORKS

We suggest you obtain descriptive Bulletins 
dealing with the “A.H.”

ROAD GRADERS, AUTOMATIC TRACTOR 
SCOOPS, CONCRETE MIXING & HANDLING 
EQUIPMENT, PILE DRIVERS, VIBRATORS,

HOISTS.

ARMSTRONG HOLLAND LTD.
72 MARKET STREET - SOUTH MELBOURNE

'Phone MX 4167.

In British Countries the world over, Engineers, 
Municipal and Govt, bodies favour

:i(ïWGS##TdRS|

HIGGS
MOTORS

They ore the pro
duct of Britain's 

largest manufacturer of 
electric motors; are built to 
the very highest standards, 
and will stand up to a life
time of hard service. Where 
a motor of utmost reliability 

■yuMMurm mmmtsrn is required, cool-running,
smooth in action, and economical, most frequently the selec
tion rests with Higgs motors . . . A C. and D.C. motors, all 
sizes and a complete range of types.

LAWRENCE & HANSON ELECTRICAL
PTY. LTD.

“M.E.M.”
MOTOR CONTROL 

GEAR
The famous IVI.E.IVI. line of 
starters offers a range of 
highly efficient manual and 
automatic gear for the con
trol of electric motors. 
These starters have two pre
eminent advantages — sim
plicity and low cost, and 
they comply with the strin
gent regulations of the 
British Home Office. Suit
able for use in any atmos
pheric temperature. If you 
desire full information write 
or ’phone Lawrence & 

Hanson.

MELBOURNE
ADELAIDE

SYDNEY
BRISBANE

HOBART
LAUNCESTON
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FOR WATER SUPPLY
PERMANENT

dUKKLV LAID 
economical

Cnr. Clarendon Street and 
City Rd., South Melbourne, S.C.5.

Telephones: MX 4727 (5 lines).

And at Sydney, Newcastle, Brisbane, Perth, and 
Wellington, N.Z.

FIBROLITE
ASBESTOS CEMENT 
PRESSURE PIPES

Sole Manufacturers :

JAMES HARDIE
& COY. PTY. LTD.

DU MONT 
OSCILLOGRAPHS

Allen B. Du Mont Laboratories, 
Inc., can give you the finest pos
sible Oscillograph for general use 
or any specific purpose.

New Du Mont Cathode Ray Tubes 
by virtue of their intensifier 
electrode increase deflection sensi
tivity by as great as 60%.

Discriminating Users Include: 
P.M.G., S.E.C., Melbourne & 
Collingwood Technical Schools, 
3UZ, Civil Aviation Dept, and 

Others.

Stocks at Factory Representatives :

GEO. H. SAMPLE & SON
19 ANTHONY STREET, MELBOURNE.
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“Aristocracy” in Machine Tools

/“» m

"Herbert" 2-S Mortised 
Capstan Lathe.

QUALITY is the first 
consideration in the works 
of Alfred Herbert Ltd., 

Coventry (England).

I I -

* « fi

"Holbrook" 
Model 15-T 
Toolroom Lathe.

The Herbert range of machine 
tools has world-wide renown for 
high quality, accuracy and efficient 
service rendered.

We offer the complete line, and, 
in addition, a varied selection of 
first-class Machine Tools by noted 
British and American firms for 
whom we act as exclusive agents.

Two types of "Herbert" Electric 
Drilling Machines.

ALFRED HERBERT (A’sia.) PTY. LTD.
101 PYRMONT BRIDGE ROAD PYRMONT, SYDNEY.

Phone: MW 2734 (3 lines)
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ENGINEERS, SURVEYORS & METALLURGISTS’ 
INSTRUMENTS & ACCESSORIES

Representing : E. R. WATTS & SON, London. W. H. MARLING, London. 
W. & H. SEIBERT, Wetzler. JAS. CHESTERMAN, Sheffield. 
SHORT & MASON, London. E. LEITZ, Wetzler.

H. WILD and A. J. AMSLER, Switzerland.
Large Stocks available for immediate delivery of Theodolites, 
Levels, Staves, Compasses, Measuring Bands, Aneroids, 
Microscopes, Slides, Scientific and Natural History Books, 
Diagnostic Sets, etc. Lists and Catalogues posted on request.

N. H. SEWARD PTY. LTD.
457 BOURKE STREET (near Queen Street ------------ ------- MELBOURNE, C.l. MU 1997.

CONVENIENT BANKING
rOR THE UNIVERSITY STUDENT there is no more 
* convenient form of Banking than that offered by a 

Savings Account. Money may be lodged or withdrawn easily 
and quickly. The balance at credit earns interest.
An Agency of this Bank is conducted at the University by 
the National Bank of Australasia Ltd.

STATE SAVINGS BANK
O F VI CTO Fi IA

HEAD OFFICE: 139-153 ELIZABETH STREET, MELBOURNE.
J. THORNTON JONES, General Manager.

A. E. S U PP LI ES PTY. LTD.
486 COLLINS STREET MELBOURNE, C.l.

Distributors for :
Cambridge Electrical Cooke, Troughton and

and Scientific Simms’ Microscopes
Instruments. and Comparators.
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QUALOS 4| PRECISION BENCH LATHE
THE LATHE THAT SATISFIES

HERBERT OSBORNE
MACHINE TOOLS AND SMALL TOOLS

567/9 LITTLE BOUBKE STREET (near King Street) 0.1. Telephone MU 4437. XIX
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Good lass, Wall £r Co. Pty. Ltd.
Manufacturers of Paints, Colours and Varnishes.

SOLE MAKERS OF

"ANO D ITE"
RUST PREVENTING COMPOSITION

An entirely new discovery successfully developed in support of the now 
accepted electro-chemical theory in its relationship to the rusting of iron 
and steel. "Anodite" possesses anodic properties and takes the attack set 
up between itself and the metal, which latter becomes cathodic in the 
presence of an electrolyte, e.g., moisture, etc.

"Anodite" is a non-poisonous, ready for use liquid composition for all metalwork. It 
scientifically prevents the growth of rust UNDERNEATH its film. It does not merely protect 
—it PREVENTS formation of rust UNDERNEATH.

Technical information will be sent to Engineering Students on application 
to GOODLASS WALL, P.O. BOX 16, COLLINGWOOD, VICTORIA. 

GOODLASS WALL FACTORIES & DEPOTS:
MELBOURNE, LIVERPOOL, LONDON, GLASGOW, BOMBAY, BUENOS AIRES & CORK.

REFRACTORY BRICKS AND SHAPES
Newbold High-grade Refractories may be 
Kyanite — the Newbold Super Refractory 
— or may be High Alumina, or Silicon 
Carbide, or Sillimanite or Chrome, or 
Silica, or Diatomaceous Earth — or just 
plain fire-clay.

It all depends upon their particular use 
and application. Ask Newbold to help yoy 
select the best type of refractory. The 
service is free for the asking.

High Temperature Cements: 
Thermofrax Plastic Refractory 
Insulation Bricks and Products.

The NEWBOLD
SILICA FIRE-BRICK CO. LTD.
Head Office: 77 York Street, Sydney.

WORKS: Waratah - Thirroul - Port Kembla - Wollongong.
MINES AND QUARRIES: Ulladulla, Lithgow, Cooma, Thirroul, Home Rule, Puggoon, Coonabarabran.
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The above illustration is of an ASEA Three-phase Squirrel Cage Motor.

• Throughout the various countries of the world you will find many of the largest industrial 
and electrical organizations equipped with ASEA Motors and other units essential to the 

successful running of the plant.
ASEA electrical units are as efficient as modern methods can make them and assure users of years 
of reliable service. There's an ASEA type of motor for every purpose. Foremost engineers recognize 
the high standard of all ASEA products. The production of each unit in ASEA Works is supervised 
by experts in every phase of manufacture.

Representatives in Australia:
R. & C. THOMAS BROS. PTY. LTD.

410 Lonsdale St., Melbourne, Vic. 
UNBEHAUN & JOHNSTONE LTD.

58 Gawler Place, Adelaide, S.A.
R. P. MclNERNEY & CO. LTD.

ASEA ELECTRIC (Aust.) PTY. LTD. 
181 Clarence St., Sydney, N.S.W. 

INTERCOLONIAL BORING CO. LTD.
450 Ann St., Brisbane, Queensland.

40 Milligan St., Perth, W.A.

MOTORS FOR PRECISION 
DEPENDABILITY & ECONOMY
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The Secret of BETTER WELDING
Years of experience and research 
provide the key to Better Welding.
The E.M.F. laboratories have grown 
up with the works. Staffed by trained 
metallurgists, chemists and phy
sicists, they provide a constant check 
on raw materials, manufacturing 
processes, and finished products, en
suring that uniform high quality for 
which E.M.F. Electrodes are always 
known.

E.M.F. ELECTRIC COMPANY
PTY. LTD.

RATHDOWN STREET, NORTH CARLTON.

CHUBB
PRESSED METAL 

LIFT FRONT
WITH

PRESSED HOLLOW 
METAL 

LIFT DOORS
GIVING ENTRANCE 
TO THREE LIFTS.

Works:
Waterloo, Sydney.

CHUBBS’ AUSTRALIAN COMPANY LTD.
(Incorporated in England)

WITH WHICH IS INCORPORATED
RICHARD BROTHERS — ART METAL WORKERS.

CHARTER HOUSE, 4 BANK PLACE - - - MELBOURNE.



CRANKS AND NUTS, 1939 XXIII

CONDENSERS
for

e POWER FACTOR CORRECTION
B.I. Oil Immersed Static Condensers
provide the most economical method of 
power factor correction for industrial 
plants.

A

B.I. Static Condensers have the advan
tages of exceptionally low power loss,
low installation cost, and requiring no 
attention other than routine switching. 
Over 400,000 kVA of B.I. Static Con
densers are installed throughout the 
world, including 7,000 kVA recently 
supplied to The State Electricity Com
mission of Victoria.

The illustration shows a B.i. B.I. Condensers are available for pres-
Condenser sub-divided to give 
1 /3, 2/3 or full output as 
required.

sures up tosures up to 11,000 volts and in capaci
ties up to 300 kVA.

Write for a copy of publication 
N.C.4.K. which includes the 
following information:—

Methods of P.F. Improvement. 
Calculation of Condenser Size. 
Determination of P.F.

Construction, location and 
control of B.I. Static Con
densers.

Disadvantages of low P.F. BRITISH
INSULATED CABLES LTD.
Works: PRESCOT and HELSBY, England.

The B.I. Power Factor Calcu
lator is offered free to in
terested electrical students and 
graduates.

84 WILLIAM STREET 
MELBOURNE 

C.l.

KEMBLA BUILDING 
MARGARET STREET 

SYDNEY
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WE HAVE WHAT ENDURANCE

IS REQUIRED . . .
IN NON-FERROUS METALS, ALUMI
NIUM, BRASS, COPPER, PHOSPHOR- 
BRONZE, NICKEL, SILVER, Sheets, 
Tubes, Rods, Bars and Wire; also various 
sections in Angles, Channels, Readings, 
etc. Tools, Tacks, Rivets, Solders.

We supply the experimenter with small quan
tities and the manufacturer with large lots.

GEORGE WHITE ROCLA concrete pipes are of exceptional density, 
strongly reinforced and made with the highest qual
ity materials. No matter what they are required 
for — water supply, drainage, irrigation, sewerage, 
etc.—they are guaranteed to do their work well. 
Among the various joints used in Roda pipes is 
the patent flexible rubber joint. This joint has the 
advantages that it can quite easily be made under 
water, is very inexpensive, and creates an extremely 
flexible pipe line.

& Co. Pty. Ltd 
Established 1854.

280 POST OFFICE PLACE 
MELBOURNE, C.l. ROCLA LIMITED

99 QUEEN STREET - MELBOURNE.Phones: 2345, 2346 and 2870.
And at ALBURY, SYDNEY, BRISBANE, CAIRNS 

and MACKAY.

DEPENDABLE 
STEEL CASTINGS

DAVIES & BAIRD 
PTY. LTD.

BRUNSWICK, VICTORIA
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562-564 BOURKE STREET

ASSOCIATED ENGINEERING

Australian Representatives of:—

St. Helens Cable & Rubber Co. Ltd. England.
(Electric Wires and Cables).

Steatite & Porcelain Products Ltd., England.
(High Tension Porcelain).

Bryce Ltd., England.
(Static Condensers).

’Phone Central 6506-6507. 
AGENCIES ALL STATES.

MELBOURNE.

ALEX. H. MACKIE
MOTOR

AND
GENERAL ENGINEER 

9-13 Therry Street - Melbourne
Phones : P 3629 (2 lines).

METAL STAMPINGS OF ALL DESCRIPTIONS 
FOR THE MOTOR AND AIRPLANE INDUSTRIES.
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REGISTERED

TRADE MARK.

DO YOU KNOW THE REMEDY 
FOR THESE ELECTRICAL 
MACHINE TROUBLES?

@—Noisy brush operation, 
e — Excessive brush wear, 
a — Under and over

commutation. 
e — Bar blackening.
® — Radio interference.
® — Scoring of slip-rings

and commutators.

Such difficulties as these are 
the daily problems of our 
Technical Staffi whose ex
pert assistance is always at 
the service of engineers.

•

MORGANITE & BATTERSEA 
CARBON BRUSHES

The ONLY All British Carbon 
Brushes

Made in Australia by

THE MORGAN 
CRUCIBLE CO. 

(AUST.) PTY. LTD.
34 Hutchinson Street - Sydney

MODERN FACTORIES
HALVE THEIR COSTS 

AND DOUBLE THEIR OUTPUT 
BY USING

BOSCH
Portable High Frequency

TOOLS & TRANSFORMERS
* Simplest Construction
• Low Weight
° 3-4 Fold Acceleration over 

Universal Electric Tool
• 18-11 500 r.p.m.

RANGE OF 70 TOOLS 
TO SUIT ALL INDUSTRIES.

* Frequency Transformers 
up to 200 cycles.

BOSCH MULTI-PURPOSE 
HAMMER

The only hammer combining striking and 
rotating power. UHI -600 watts, weight 17- 
lbs. UH2-400 watts, weight 1 1 lbs. 85 Drills, 
Chisels, Tampers, Vibrators, fit into one 
Bosch Hammer. It does any job neater, 
cleaner, and 5 to 20 times faster than any 
hand tool.

Sole Agents :

PYROX PTY. LTD.
Cr. Queensbury & Drummond Streets, 
Melbourne, N.3. 'Phone: F 9121.
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RADICON WORM REDUCERS 
PREDOMINATE IN THEIR 

FIELD OF APPLICATION«Baa
an air blast over the housing.

Manufactured under licence from 
David Brown and Sons (Hudd.) Ltd.

THE

RICHARDSON GEARS
FOOTSCRAY PTY. LTD. — VICTORIA
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A PIECE OF COPPER PIPE DISCOVERED IN 
EGYPT IS OVER 5,000 YEARS OLD.

COPPER PIPES
ARE THE MOST DEPENDABLE 
AND ECONOMICAL MEANS OF 
AVOIDING RUSTY WATER. 
COPPER PIPES WILL OUTLAST 
THE BUILDING IN WHICH THEY 
ARE INSTALLED WITHOUT 
RUSTING OR CHOKING.

SELLING AGENTS (with Distributors in all States)
KNOX SCHLAPP & CO.

Collins House, Melbourne. Kembla Building, Sydney.

METAL MANUFACTURES 
LTD.

PORT KEMBLA, N.S.W.

5,000 YEARS!

For all heat treatments . . .

GAS industrial fuel gives greater 
economy and surer dependability !

Scientific Research has demonstrated that GAS is the 
most dependable and economical fuel for all the heating 
needs of modern industry. GAS is used to-day for heat 
processes in thousands of trades. Be progressive! Use 
GAS . . . for unfailing service all the time.

GAS
THE MODERN INDUSTRIAL FUEL

THE METROPOLITAN GAS COMPANY
196 Flinders St., Melbourne. Showrooms open till 9 p.m. Fridays.
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STRUCTURAL STEELWORK
OF EVERY DESCRIPTION, DESIGNED AND FABRICATED 
TO MEET EVERY REQUIREMENT OF CITY BUILDINGS, 

INDUSTRIAL AND MINING STRUCTURES.

National Bank Building, Cnr. Collins & William Sts., 
Melbourne.

a##

MRl!

aies «e

SSeS

CHARLES RUWOLT
PROPRIETARY LIMITED

VICTORIA STREET, RICHMOND.
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Light Middle Oils for Plienyle and Other Manufacturing.

Works: Youell £r Cowper Streets, Footscray
Telephone: Footscray 709 and 99.

MANUFACTURERS:
ALL GOAL TAR PRODUCTS.

Road Binders.
‘‘Duratenax’’-Tar-Bitumen Mixtures for road mix seals. 
Crude and Distilled Tars.
Duratar Black Elastic Paint.
Protective Pipe Coatings — Enamels.
Horizontal and Vertical Pitch.
Creosote Wood Preservative.
Naphthas.

DURATAR PTY. LTD.
ENGINEERING SECTION

W. T. HENLEY'S TELEGRAPH WORKS CO. LTD.
205 William St., Melbourne.

SOLON
Electric Soldering Irons

IN
15 WATT, 125 WATT AND 240 WATT RATINGS.

Are available at all leading 
Electrical Supply Houses

Made by

WORLD FAMOUS FOR ELECTRIC CABLES
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B-R-C FABRIC
is the strongest form of reinforcement for concrete. It is also economical 
and easy to lay.

B. R. C. Fabric is a mesh of drawn steel wires electrically welded and held 
rigidly in position. It provides a simple means of adding a high tensile 
strength to reinforced concrete.

A-R-C ENGINEERING 
COMPANY PTY. LTD.
430 LITTLE COLLINS ST. 14 SPRING STREET

MELBOURNE SYDNEY
and

Wor\s: Wor\s :
SUNSHINE, VICTORIA STRATHFIELD, N.S.W.

Telephone: M2141 Telephone: BW 2271
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■-.."yrs^T------ Hoffmann
«TV) Self-Aliqninq

ball Journal
Boari ruj

(Double Row)
....... asasi., i«assida.

For Catalogues and Technical Service 
Consult

BEARING SERVICE CO.
OF AUST. PTY. LTD.

70-76 Bouveric Street 
MELBOURNE

WHY DIDN’T WE 
INSTALL WELDED PIPES 

BY GOODWIN
Goodwin designers, engineers and 
welders are experienced in the 
knowledge of to-day's conditions 
and to-day's requirements for 
Boiler House and Industrial Piping 
Systems.

The story is best told in the number 
of varied installations Goodwin's 
have made for both High and Low 
Pressure conditions — installations 
made from designs drawn in their 
Drawing Office and from specifi
cations supplied.

If it's piping, it's good to give the 
plans to Goodwin.

Also Manufacturers of All Steel 
Hydraulic Presses, special machines, 
plate and tank work.

Phone F 3621 (3 lines) A.E.GDODWIN PTY.LTD
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Melbourne.

Melbourne.

Close Up 
of
"Closing"
Operation.

SAFETY FIRST!

Australian 
Steel Wire 

Ropes
MANUFACTURED AT 
NEWCASTLE, N.S.W.

BY

The Australian Wire Rope 
Works Pty. Ltd.

Final Process in the Manufacture 
of Wire Rope. "Closing" the 
Strands over the Hemp Heart.

Selling Agents in Victoria :
INGLIS, SMITH & CO. PTY. LTD.

Spencer & Flinders Streets -----------

JAMES MUNDAY & COMPANY
394-6 Lonsdale Street ------------------ -
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Standard Telephones & 
Cables Pty. Ltd.
MANUFACTURERS OF QUALITY RADIO 
EQUIPMENT, PUBLIC ADDRESS SYSTEMS 
AND ALL TYPES OF COMMUNICATION 

APPARATUS.

•

588 Bourke Street, 
Melbourne, C.l.

LUDOWICI 
PIVOT DRIVE
for Horizontal or 
Vertical Drives

Automatic Belt Tension.

AS USED IN MELBOURNE 
UNIVERSITY.

EVERY DRIVE CARRIES OUR UNCONDITIONAL GUARANTEE OF
EFFICIENCY.

Particulars with pleasure —■

J. C. LUDOWICI & SON LTD.
20-26 QUEEN’S BRIDGE ST., SOUTH MELBOURNE, S.C.4.

Phones: MX 3 101-2.

WÊÊÊÊ
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For PREVENTION of SCALE RUST 
and PITTING in STEAM BOILERS

the most economical and 
effective preparation is

KELVIN BOILER 
COMPOSITION

Supplied in solid 4oz. cubes. This 
composition not only prevents Scale, 
but it removes existing scale and is 
harmless to the Boilers, Tubes, etc. 
lib. sufficient for treating 10,000 

galls, feed water.

William Cooper & Nephews 
(Australia) Pty. Limited 
4 O'Connell Street, Sydney

Works Manager
Have you a SI EVI NG 

PROBLEM?
Is there a sieving job you do by hand in 
your works now?
Do you make fineness tests in your 
laboratory?

THEN YOU WANT AN

A. C. C. Gyratory 
Sieving Machine

Write for Bulletin U.S.20 to

A. C. CHEERS
4-6 Louvain Street, COBURG, N.14, Vic.

Phone FW 2016.

INI

MACHINERY for:—
Mills
Mines
Metal Industries 
Mechanical Handling

"Wizard" Continuous Drum Type Filter.

WRITE TO US FOR INFORMATION AND QUOTATIONS.

MORISON & BEARBY PTY. LIMITED
ENGINEERS. (Est. 1874).
NEWCASTLE — N.S.W. — AUSTRALIA.

Tel. Ncle. 999. Telegraphic Address: "Morison."

Heavy Duty Mine Pump.
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THE MECHANICAL HANDLING OF MATERIALS

»

mm

MALCOLM MOORE 
LIMITED

MELBOURNE AND SYDNEY.

The success of any material handling plant y°(J 
may have under consideration, can be ensured 
by consulting our Engineering Staff. The exten
sive knowledge entailed in the designing and 
building of some of the largest mechanical hand
ling plants in Australia is available to you free 
of charge.
IT WILL PAY YOU TO SEEK THE ADVICE 0?

OUR EXPERTS.

The left-hand illustration shows a shuttle con
veyor with telescopic delivery chute for loading 
colliers at Hexham, N.S.W. The 175ft. Telpher 
Transporter illustrated below is used for un
loading colliers at Pyrmont, N.S.W. Both in
stallations were designed and built by Malcolm 
Moore Limited.

JOHNS & WAYGOOD
LIMITED

STRUCTURAL STEELWORK
ELECTRIC LIFTS OF MOST MODERN 

CONSTRUCTION.

ELECTRIC OVERHEAD TRAVELLING CRANES.

City Road - - - South Melbourne
Telephone: MX 1241 (8 lines).
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palili

is a registered trade mark 
covering a rich nickel 
alloy, easily worked and 
highly resistant to corrosion. 
It is mined in Canada and 
manufactured in Great 
Britain.

#

Mainalo*

«1 111 ill »4 «V

- ' , or there

si*8

Country
ARGENTINE ^

NORWAY

SOUTH Atts.w

Circulation

1,141 
1,100 
1,100 
8,000 

15,689 
1,125 
2,no

413 
1,010 

900 
1,335 
2,200 
2,013

38,916 
1,365

40,281Australia
Total Circulation

If you wish to be put on the mailing 
list, just drop us a line. There is no 
obligation or charge.

Hawker, Richardson & Co. 
209 215 William St., Melbourne.

Australian Distributors of Monel WRIGHT & COMPANY, 81 Clarence St., Sydney.
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(Ostare
^----- WFARS 4 TIMES LONGER ''EARS A TIMES LONGI

USTARO ENGINES definitely give far better
original compression FOUR times longer than ANY other

USTARO (Van der Horst 
patent cylinder treatment) 
ensures that you get it, not 
only at the start but at the 
FINISH, and the "finish" of 
a LISTER USTARO ENGINE 
is years and years and years 
and years further off than any 
Diesel you know of, and dur
ing all that time, LISTER 

service, because they hold their

DIESELS DEPEND 
ON COMPRESSION

LISTER OIL & DIESEL ENGINES, 3 to 38 H P. 
BLACKSTONE DIESELS, 10 to 320 H.P.

MITCHELL & CO. PTY. LTD.
W. Footscray, W.ll. Showroom: 596 Bourke St., Melbourne.

Siemens (Australia) Pty. Ltd.
189-191 William St., Melbourne, C.l. Telephone: MU 6241.

REPRESENTING

Siemens Bros. & Go. Ltd. Elliott Bros. (London) Ltd.

MANUFACTURERS OF

ELECTRICAL MEASURING, TESTING, INDICATING 
AND RECORDING INSTRUMENTS.

ELECTRICAL INDICATORS AND RECORDERS FOR 
TEMPERATURE, GAS ANALYSIS, FLOW AND

HUMIDITY.
C.M.A. WIRES & CABLES. ELECTRIC LAMPS.

TELEPHONE & TELEGRAPH APPARATUS.

Agents for THE ENGLISH ELECTRIC CO. LTD., London.
Manufacturers of Power Plant of all Descriptions.
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Sunshine Porcelain Potteries Pty. Ltd.
manufacturers of

Electrical Porcelain
including

HIGH AND LOW TENSION LINE INSULATORS.
BUSBAR AND SWITCHGEAR INSULATORS.

TRANSFORMER BUSHINGS.
RESISTANCE TUBES.

RADIATOR ELEMENTS.
JUGS AND TEXTILE PORCELAINS.

@

Head Office:
314 Collins St., Melbourne.
'Phone: Cent. 3569 (2 lines).

Potteries:
Derby Road, Sunshine.
'Phone: Sun. 24 (2 lines).

THE GREATEST OF ROAD EMULSIONS

GREY ROADS

EMOLEUM (Australia) LIMITED
SYDNEY — MELBOURNE — BRISBANE.
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WORLD ACCEPTANCE!

JENKINS VALVES
Used in 71 Different Countries

BRONZE VALVES 
IRON VALVES 

STEEL VALVES

MOTOR OPERATED 
HYDRAULICALLY 

OPERATED 
GEAR OPERATED

e
For complete line 

please write

-•Jenkins Valves have the acceptance of En
gineers and Architects the world over. For 73 
years Jenkins Bros, have maintained a high 
standard of quality that embodies fine crafts
manship and metals of greater tensile strength. 
Rigorous testing guarantees efficiency and 
dependability. Made in Canada by Jenkins Bros. 
Limited, Montreal.

Jenkins Valves
O Always Marked with the "Diamond'

Jenkins Bros. BRONZE IRON STEEL

AUSTRALIAN REPRESENTATIVE
Mr. Frank F. Fairley ............................ . 386 Post Office Place.
Mail P.O. Box 332, G.P.O., Elizabeth Street, Melbourne.

NEW ZEALAND REPRESENTATIVE
A. E. McGee & Co., Ltd.................... 1 Anzac Avenue, Auckland.

SOLE MANUFACTURERS

Precision Built 
Refrigerators and 
Air Conditioning 

Units

4 HORSE POWER FFZ CONDENSING UNIT.

AGENTS ALL STATES.

ECKERSLEY & SONS PTY.
LTD.

SOUTH MELBOURNE.
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At the M.E.M. factory is 

a room through which every poten

tial employee passes. Here Industrial 

Psychology determines the work for 

which each individual is best suited. 

The individuality of each worker 

is carefully studied and respected. 
Consequently, in every phase of 

production, even to the smallest 

operation, the work is done by 

people who have a special aptitude 
for it. There are 800 productive 

employees at M.E.M. Every single 

one is an expert at his or her job.

800 experts are behind every 

M.E.M. product. Is it surprising 
that M.E.M. switches have a repu
tation for consistent quality?

The Glasgow-Rex, one of the M.E.M. range of switches, is probably 
the most famous ironclad switch in the world. It is suitable for all 
types of heavy duty on lighting and power installations, and complies 
fully with British Standard Specification 124-1934. The design, 
developed by M.E.M. engineers, gives a quick make and break, and 
ensures reliability and long life of contacts. Write for details of the 
Glasgow-Rex series and other M.E.M. Switch and Fuse units.

MIDLAND ELECTRIC MANUFACTURING COMPANY LIMITED
Specialists in Switch, Fuse and Motor Control Geai

Reddings Lane • Birmingham, 11, England
Factory Representative : James Thornell, G.P.O. Box No. 2673EE, Sydney, N.S.W.
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GET OVER 40 MILES TO THE GALLON 
IN AUSTRALIA’S BIG ECONOMY ‘10* the

VAUXHALL ‘WYVERN’

The Smartest 
economy ‘ 10 ’fo/ them all!

40 miles per gallon is claimed for the 
'Wyvern/ but many owners report much 
higher mileages, including one who 
obtained 52 miles per gallon; while in 
a recent R.A.C.V. official test over 229 
miles, the 'Wyvern' registered the amaz
ing figures of 48.2 miles per gallon.

Make your new car a 'Wyvern' and enjoy 
to the full the extra economy, speed, 
comfort, safety, and luxury, that is 
yours with Vauxhall 10 h.p. motoring.
10 h.p. CALECHE ROADSTER . . £258
10 h.p. CALECHE TOURER . . . £262

(All Prices Plus Sales Tax)

THE ‘WYVERN’ SALOON
With its all-steel Turret Top Body by Holden, the 
'Wyvern' Saloon is distinctive for unusual in
terior luxury, including inches more head and leg 
room. The windscreen and side windows are deep, 
pillars are narrower, giving excellent all-round 
vision.
10 h.p. DE LUXE SALOON . . £318

(Plus Sales Tax)

GENERAL MOTORS—HOLDENS LTD.

VAUXHALL h.p. WYVERN

<r- ;

BUY FROM YOUR LOCAL VAUXHALL DEALER.

METROPOLITAN C A f*HFNFY PTY I TD 22 BINDERS DISTRIBUTORS: WnUiC 1 1 ‘ ** MELBOURNE.

SOLD AND SERVICED BY VAUXHALL DEALERS THROUGHOUT AUSTRALIA.

STREET, 
C 8991.

Minerva Press, Vaughan Building, Queen Street, C.l.
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A STATE'S 
RESOURCES

-AT THE 
SERVICE 
OF HER 
I N DU STRI ES

Victoria's rich resources—the brown coal deposits at Yallourn and the 
associated hydro-power undertakings — are available for all domestic and 
industrial requirements.

The vast interlinked generating stations, and far-reaching network of 
transmission lines, ,which stretch over hundreds of miles, enable the State 
Electricity Commission to supply Victoria and her industries with unlimited 
and economical electric power.

Electrically, Victoria can truly claim to offer unrivalled facilities to power 
users, both large and small.

Enquiries on all matters relating to the supply of electricity in Victoria 
are invited.

STATE ELECTRICITY 
COMMISSION OF 

VICTORIA
ELECTRICITY SUPPLY DEPARTMENT

Showrooms:
238 FLINDERS STREET (Opp. Station).

and Supply Branches throughout the 
State.

Slf t ? f
if y

'f! i iWjf%


