
CRANKS
NUTS

O
U



ü lilllli!!!

i
(S
IO

I
CL

CD
Ph

o

ui
z
X

z
0 0
u m
X _i
<
z til 2

Û H
0 in û
u > H

0-i uH inZ m in
til 0CD U X

FOR YOUR
LIBRARY

You are invited to write 
or ring us for Technical 
Bulletins on:—

Centrifugal Pans No. 3205. 
Propeller Pans No. 3203.
Mill Exhaust Fans No. 3202.
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BRITISH STANDARD MACHINERY CO. LTD.
SUNSHINE BUILDING, 654 BOURKE STREET, MELBOURNE C.l.

PO. Box No. 4027 G.P.O., Melbourne. Telephone: MU 4410.

. . . . . . . . Equipment... detrae Tractors

Britstand Graders and Scarifiers in 
every possible size and weight.

Britstand Auto. Patrols in a range of 
10 models.

Britstand Concrete Mixers of every 
size and type.

All classes of Plows, Scoops, Ditchers 
and Sundry Equipment.

«act

Cletrac 
T ractors 
from 20 H.P. 
to 100 H.P., 
in Kerosene 
and 
Diesel 
Models.

5779
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CALL AND DISCUSS YOUR 
STEEL PROBLEMS WITH US!

Agents for THE ENGLISH STEEL CORPORATION LTD.
Manufacturers of Vickers and A.W. Steels.

Agents for FIRTH VICKERS STAINLESS STEELS LTD.
"Staybrite" Stainless Steels.

Agents for BROOM & WADE LIMITED.
Compressors and Pneumatic Tools.

COMMERCIAL STEEL 
I (AUST.) PTY. LIMITED

Stainless House,
Cr. Capei & Queensbury Streets - North Melbourne, N.l.

Telephone: F 361 6 (5 lines).

Fowler Road Maintenance 
Co. Pty. Ltd.

Power & Kavanagh Sts., South Melbourne.
Road Contractors - Bitumen Spraying Specialists.
Manufacturers of Trailers and Transport Equipment 

and Road-making Plant.
“Sealite” Bitumen Emulsion Supplied and Sprayed.

•
Technical information on our specialised activities 

supplied to students and graduates.

' *

Telephones: MX 3964, MX 4421.
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BOILER FEED PUMPS

THOMPSONS ENGINEERING & PIPE CO. LTD.
Head Office and Main Works: Costernarne, Vic. Melbourne Office: 440 LITTLE COLLINS ST.

Pipe Works and Steel Foundry : Williamstown, Vic. Sydney Office : KEMBLA BLDG., MARGARET ST.

E.S.C.A. Ltd.
Brisbane, Queensland. 

NEWTON, McLAREN Ltd. 
Adelaide, S.A.

AGENTS IN OTHER STATES.

G. M. JACKSON Pty. Ltd. 
Launceston, TAS.

NOYES BROS. (Melb.) LTD. 
Perth, W.A.

HODGSON & CRANSTON 
Kalgoorlie, W.A.

for Western Australian Goldfields

FOR MODERN HIGH PRESSURE BOILERS

ILLUSTRATION OF 3in. 5-STAGE CENTRIFUGAL BOILER FEED PUMP 
DIRECT COUPLED TO A "MIRRLEES WATSON" STEAM TURBINE.

Supplied to
THE INTERNATIONAL COMBUSTION COMPANY, FOR THE VICTORIAN STATE COAL MINES.

CAPACITY: 100,000 lb. PER HOUR; 350 lb. PER SQ. INCH.
SIMILAR SETS HAVE BEEN SUPPLIED FOR POWER PLANTS AND QUEENSLAND SUGAR MILLS.

This Is a pump of the highest efficiency and reliability. The complete 
rotating element can be removed clear of the casing by breaking one joint 
only and without disturbing the suction and discharge connections.

Pumps with Electric Motor Drive also supplied.

We shall be pleased to submit proposals and estimates.
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"BABCOCK" PRODUCTS
HROUGHOUT all 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.

"ZI NCANNEAL"
The new rust-resisting steel sheet that 
revolutionised the sheet metal industry.

Ideal for REFRIGERATION and AIR CONDITIONING.
ZI NCANNEAL is steel with the strength of steel. It has a zinc-annealed 
protecting coating that will not flake or rust. It can be arc-welded and 
still preserve the rust-resisting surface right up to the weld.
It can be painted, ducoed or stove-enamelled without any priming coat. 
Zl NCANNEAL is rust-resisting and has almost indefinite life, conse
quently you can specify it for refrigeration and other cabinets, vehicle 
panels, ventilator shafts, air conditioning duct work, grilles, etc., and 
wherever sheet steel for working-up purposes is required to resist corrosion.

A handbook on Zincanneal is available on request.

JOHN LYSAGHT
(Australia) PTY. LTD.

Sydney — Melbourne — Brisbane — Adelaide — Fremantle.
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INGERSOLL-RAND CO. THROUGHOUT THE WORLD AND IN AUSTRALIA.

INGERSOLL-RAND fi"™
SYDNEY —---------- MELBOURNE---------------KALGOORLIE

TYPE
XVH THE WORLD'S 

MOST MODERN

LARGE
AIR

COMPRESSOR
75 to 1800
Horsepower.

450 to 10,000
c.f.m.



VOU WONT BE SATISFIED WITHOUT

THESE MODERN CAR TENTURES

HYDRAULIC BRAKES • INDEPENDENT FRONT 
WHEEL SPRINGING • GENUINE SYNCHRO-MESH 
GEARS • ALL-STEEL TURRET-TOP BODY .

THE KMutijul 1938 CHEVROLET IS THE ONLY FULL-SIZED 
LOW-PRICED CAR WITH ALL THESE EXPENSIVE FEATURES!
CHEVROLET lor 1938 gives you finer design and features than any other 

car in its class — and greater economy of operation. That's because 
Chevrolet has the finest type of 6-cylinder engine — Overhead Valve — built for 

the life of the car and proved to be 10% more efficient size for size than engines 
of other types. It is obvious, too. that a 6-cylinder engine must be more 
economical than one with a greater number of cylinders. Chevrolet is the world’s 
sales leader because it gives greatest value There’s no ’"scrimping about Chevrolet 
design — no attempt to get away with out-of-date design and features See and 
drive the 1938 Chevrolet — test its many features . . . the smoothness and 
safety of the Perfected “Full Contact” Hydraulic Brakes; the delightful riding 
comfort of Independent Front Wheel Springing (on Master de Luxe models) ; 
the amazing driving ease because of genuine Synchro mesh Gears, new Diaphragm 
Spring Clutch and feather-light Steering; the extra style, safety and durability 
of the genuine Holden “Unisteel Turretop” Body with “Armourplate” Safety 
Glass windscreen and side windows. Test these features and you’ll agree that 
Chevrolet is the only truly modern full-sized car available at an economical price. 

GENERAL MOTORS - HOLDEN’S LIMITED.

l/Jou'Il he aheacJ — £50 aheacJ — u/ifh

rhevralet far is3B

OPEN BODY
MODELS FROM £304

CLOSED BODY 
MODELS FROM £332
STANDARD CHEVROLET.

Commercial Roadster - £304
Sports Roadster - - £319
Tourer ----- £329
Business Coupe - - £332
Sports Coupe - - - £342
Sedan ----- £352

MASTER DE LUXE. 
Sports Roadster - - £340
Coupe ----- £376
Sedan ----- £386
(All Prices Plus Sales Tax)

EASY TERMS AVAILABLE UNDER 
CONFIDENTIAL G.M.A.C. PLAN.

Your Money Goes Farther in a 
General Motors’ Car

“AIR CHIEF” CAR RADIO
Designed specially for Chevrolet, 
the "Air Chief" gives 9-valve 
performance and has controls to 
match the instrument panel. The 
8 in. dynamic speaker fits flush 
with roof lining and an "Acous- 
tinator” ensures best reproduc
tion under all conditions. Ask 
your dealer for a demonstration.

Metropolitan 
Distributors : PRESTON MOTORS IS: Telephone : 

Cent. 9200

CNR. RUSSELL AND LT. COLLINS STREETS, MELBOURNE
24 hour Chevrolet service is available at Preston Motors Service Station, Cnr. Spencer and Dudley Sts., 

except between the hours of 10.30 p.m. on Saturday and 8.30 a.m. on Monday.
Sold and Serviced by Chevrolet Dealers throughout Australia.
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THE BROKEN HILL 
PROPRIETARY
COMPANY LIMITED

- ▼= -------

I ron and Steel Manufacturers, Mine Owners, 
Ship Owners, Colliery Proprietors.

Mark

THE BROKEN HILL 
PROPRIETARY CO. LTD. PROVIDE EMPLOYMENT FOR NEARLY 
24,000 WORKERS. THE USE OF B.H.P. PRODUCTS KEEPS THEM

EMPLOYED.

T rade cc lB°N QUALITY5TEEL

THE IRON AND STEEL OPERATIONS OF

Products Include:
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.
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For the ENGINEER . . . !

THIS 3iin SCREW-CUTTING LATHE
HEADSTOCK is arranged with 3- step cone. Spindle 
is of steel and has |- in. hole. Bearings are of 
phosphor bronze.
SADDLE is fitted with rest which will swivel to any 
angle desired, large slotted table for boring. 
COMPLETE with Face Plate, 9 Change Wheels, 
including 20, 25, 30, 35, 40, 45, 50, 52, 55, 
also Countershaft. Foot Motor can be supplied 
as extra.

DIMENSIONS.—Height of centres, 3-2-in.; length 
of bed, 2ft. 2in.; diameter of work admitted over 
boring table, 5in.; diameter over bed, 7in.; nose 
of spindle, -Jin. diameter. Headstock and tail- 
stock centres conform to No. 1 Morse taper. 
Diameter of cones, 6in., 4in., 2Jin., by I in. 
Flat belt. Admits between centres, Min. Dia
meter of face plate, bin.

Price on application.

PRECISION TOOLS
FOR EVERY JOB!

it j.l -
0 0

Every engineer knows the value of good tools; and we know it 
too—that is why at McPherson's you can be sure of getting the best 
tools ... at competitive prices. Such names as Starrett, Moore and 
Wright, B.S.A., Herbrand, are sufficient guarantee of the tools' 
quality.

In our catalogue you will see illustrated an unsurpassed range 
of tools and engineers' requirements for every job. We will gladly 
mail you a copy of this catalogue.

If you have a workshop of your own, you will find many useful 
aids in our 64-page "Home Workshop Guide."

Send for both books now !

Proprietary Limited
546 COLLINS STREET---------------------- MELBOURNE

Phone : M1551 .
SYDNEY :: ADELAIDE PERTH.
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EDITORIAL

In this era when the role of an Engineer is a 
great one, when the structure of civilization is 
based on his work, one may say with truth that this 
is an “Age of the Engineer.” As one who not only 
learns to appreciate the truths which Science teaches, 
but who also carries out their application in practice, 
he, perhaps more than any other, really grasps the 
significance of things.

Can you divest a state of its mines, its buildings, 
its roads, its bridges, its railways, its water supply, 
its drainage, its parks and play grounds, and all 
those essentials of modern civilization, yet leave 
it any semblance of life?

Healthy cities result not only from the care and 
vigilance of the medical profession, but are 
dependent upon such engineering projects as a pure 
water supply, adequate drainage, and town plan
ning.

Behind the whole activity of the community stands 
the solidarity of the engineer.

He should not simply be content with carrying 
out work at the command of others—men who are 
lawyers or simply business men—he should take a 
direct part in the control and administration of 
affairs.

It has been said that an engineer’s work is so 
engrossing and exacting that he cannot become a 
politician .in the wire-pulling and office-filling sense 
of the term, but it is undoubtedly true that, where 
society and his own interests cry out desperately

for the application of trained minds to the organisa
tion of the country’s welfare, time should be found.

Since the engineer takes such an important place 
in life to-day, it is essential that he should take a 
vital interest in the work of government and should 
lend his trained ability and sound judgment to its 
betterment.

This does not mean carrying out professional 
work with no recompense in the cause of society; 
it means that he should publicly influence and 
guide the lay part of the community in questions 
of public improvements and government administra
tion.

The question of status is often discussed, the 
complaint being made that the profession does not 
receive due praise and credit for its splendid work.

Admitted, but the value of an engineer’s achieve
ments is obscured if he carries out his work and 
then disappears into the background “unhonoured 
and unsung,” leaving the talking and the manage
ment (?) to those who would rather bask in the 
fierce light of public adulation than follow the 
cold, steady gleam of Science.

With the advance of technical education, engineers 
are tending to serve more and more as high officials 
in large organisations. It is to these men, upon 
whose trained ability the control of industry 
depends, that the country has the right to look for 
its leaders, and when engineers as a body take a 
greater part in promoting efficiency in administra
tion and government they will become, in the 
truest sense, good citizens of this State.

M.U.E.S.C. Committee.

President :
PROF. A. BURST ALL

Vice-Presidents:
PROF. J. N. GREENWOOD, DR. W. BRYDEN, 

MR. F. G. A. SUBLET.

Chairman :
G. BECKINGSALE

Vice-Chairman :
M. E. SCHURMANN.

4th Tr. Reps.: R. M. DUNSTER. 
3rd Tr. Reps.: C. R. AMPT.
2nd Tr. Reps.: D. W. LEES.

1st Tr. Reps. : B. R. MARTIN.
S.C.R. Gen. Rep.: A. J. CLARKE. 

S.C.R. Eng.; G. H. STRANAGHAN 
S.C.R. Arch.: C. J. KING.

M.l/.M.S.S. Rep.: D. GALLAGER. 
Sec. and Tre as. : R. G. KERMODE.
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spencer Shier, Melbourne.
PROFESSOR A. F, BURSTALL, D.Sc., Ph D., M.i.Mech.E., M.I.E.Aust. 

Dean of the Faculty of Engineering.
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ENGINEERING TRAINING AT THE UNIVERSITY
By PROFESSOR A. F. BURSTALL, Ph D , D.Sc., M Sc. (Eng.) (Birm.l,

M.I.Mech.E., M.I.E.Aust.

This year, for the first time in the history of the 
Engineering School, an appeal was launched for 
funds for the rehabilitation of this Department of 
the University, and a few years later, the largest 
private benefaction yet received, was presented for 
the purpose. The commencement of the appeal was 
preceded by the announcement of the State Premier 
that his Government had made a grant of £30,000 
for additional buildings and equipment for the 
Engineering School.

It is surely appropriate that I should take this 
opportunity of disclosing my views about the 
immediate and future requirements of the school, 
so that you may appreciate the reasons for the 
changes that you will see made.

The subject matter taught in the Engineering- 
Schools of Great Britain and Australia has, for 
many years, been modelled on that prescribed by 
Cawthorne, Unwin, Osborne Reynolds, Perry, Ewing, 
and other great men who made engineering a 
University subject about the end of last century. 
There have been variations on account of local 
needs and the idiosyncrasies of individual teachers, 
but, in the main, the courses have remained 
essentially the same, but with a growing content of 
new subject matter that has been added in an 
endeavour to keep pace with the changing times. 
One must not forget that the principal, if not the 
only objective of these early pioneers was to train 
qualified professional civil, mechanical, and 
electrical engineers.

It is only quite recently that there has been a 
demand for engineers trained in other and newer 
branches of engineering, and still more recently 
that persons who are not seeking to qualify as 
professional engineers have asked to have some 
training in engineering subjects at the University.

It is my personal opinion that too great an 
emphasis on the vocational aspect has done much 
to injure the prestige of engineers and of engineering 
teaching, both inside and outside the University. I 
believe this to be one of the causes of the languish
ing of research work in engineering at most of the 
Universities.

There has been, too, a tendency to admire over
much the very big things in engineering work; the 
biggest bridge, the longest tunnel, the biggest 
steam turbine, and so on. These have, I confidar, 
often overshadowed the greater achievements of 
engineers that have usually been concerned with 
smaller things.

As in other branches of learning, Cambridge and 
Oxford have remained aloof from the demand for 
fully trained professional men. The difference in 
outlook is well exemplified by the titles of the 
professorial chairs which, instead of being civil 
engineering, mechanical engineering, or simply 
engineering as at other places, are Mechanism and 
Applied Mechanics at Cambridge, and Engineering 
Science at Oxford. They have both, in large 
measure, escaped from the errors of over- 
specialisation which endanger the vocational out

look, and one finds the engineering graduates of 
the old Universities accepted for any branch of the 
profession.

The general tendency in the United States of 
America has been to train specialists in each and 
every branch of engineering by different courses 
which separate the students soon after their entry 
to the University.

In Australia, and particularly in Melbourne, the 
nature of the engineering courses has been 
governed by the changing local requirements during 
the various stages of development of the State. 
Research is only now making its way into the 
picture.

In the past, the courses have been almost entirely 
vocational, and specialised courses have been given 
in the various branches of engineering. In recent 
years, the teaching of engineering subjects to other 
students, notably to chemists, metallurgists and 
architects, has been a marked advance in the right 
direction.

Last year the Engineering Science course of 
three years’ duration was introduced in addition to 
the five existing alternatives. Specialised post
graduate study and research are recommended to 
follow it.

It has been announced that the most urgent need 
of the School at the present time is a new work
shop, estimated to cost £30,000 (building and 
equipment). Work on this is now proceeding, and 
we hope to occupy the new building and have the 
new machines in use by the middle of next year.

This must come first, because, once we have it, 
we can make much of the equipment that we 
require in all the other laboratories. Apart from 
this aspect, the addition of a modern workshop, 
and especially the precision section, will be of in
calculable value to the students during the present 
phase of industrial development in Victoria.

The choice of our next expenditure is not so 
easy. The reason is not that we are so perfectly 
equipped in all the laboratories that no more is 
needed. Far from it. All our laboratories, and 
even our lecture rooms need to be remodelled, and 
the cost of doing it has been estimated to be 
£164,000. In addition, there is need for a Chemical 
Engineering Laboratory, and, if the Commonwealth 
Chair of Aeronautics comes to Melbourne, a new 
Aeronautics laboratory. There is no difficulty at 
all in finding a need for new equipment, the 
difficulty is only in deciding as to wh-'ch depart
ment should have it next.

The alternative method of trying to improve all 
the laboratories simultaneously and by slow degrees, 
does not appeal to me. In most cases, we are due 
for a clean sweep and a new beginning, and this 
presupposes that first we shall examine our object
ives and consider what it is that we want to teach 
the students at each stage, and why.

I believe that ultimately we shall succeed in 
reducing the number of subjects that are taught, 
and the number of lectures given to students. Most
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of us believe that these measures are desirable 
and would benefit both students and staff. But 
the change must come slowly, for we are haunted 
by a fear that the standard might be lowered, 
particularly during the period of transition.

We ought to have so much equipment that 
demonstrations in the laboratories need never take 
the place of individual practical work. Working- 
parties in the laboratories should be restricted in 
numbers to not more than four; three and two 
being more usual. This would give each student 
a better opportunity of understanding his practical 
work. The cost of the practical work would be 
slightly increased by this procedure—particularly 
for test pieces in the strength laboratory. This 
year we increased the number of test pieces very 
considerably, but the additional cost was largely 
offset by improved methods of preparation of the 
test pieces in the workshop.

It must not be inferred that I am suggesting that 
the greater the number of practical tests done by 
a student the better has been his course of training 
at the University. Practical work, like lectures, 
can be overdone, and demonstrations can be used 
to advantage to save the student’s time, especially 
to illustrate the different behaviour of different 
materials in a test which he has already carried 
out for himself.

I have sometimes wondered to what extent the 
cinema film could be used effectively to replace 
some of our practical work and our lectures, too.

It appears to me that a sound film of one of our 
own lecturers demonstrating in our own laboratories 
would be remembered in as much detail as one 
could desire, and its annual exhibition would save 
the time of students and staff alike. I have no 
doubt that this modern cinema-ridden age will 
appreciate the use of the sound film to an increasing 
extent as an aid to learning. It could be used to 
illustrate matters which cannot conveniently be 
illustrated either by means of slides or by experi
ments made in the laboratories by the students 
themselves. For example, engineering construction

work or methods adopted in a modern production 
factory. We have seen, only this year, how the 
cinema sound film can be used to illustrate such 
things as the spread of flame inside the cylinder 
head of an internal combustion engine.

I believe that the sound film could also be used 
to lessen much of the deadly monotony for both 
teacher and student of constant repetition, year 
after year, of certain fundamental questions that 
have to be appreciated and understood by 
every student, and that are to be found 
in the text books. The principal theorems 
of applied electricity, theory of structures, 
fluid mechanics, and engineering thermodynamics 
could all be expounded by lectures of world- 
renowned reputation for lucidity, if such could be 
persuaded to record for the sound film. I imagine 
that the taking of notes at these lectures would 
be superfluous and that for revision before examina
tion time, after studying the text books, there 
would be opportunities of attending a second or 
third presentation of Lame’s or Bernoulli’s theorem 
or the theorem of least work. I cannot, however, 
foresee engineering science ever being taught 
satisfactorily in the future without the aid of 
demonstrators and tutors who would assist the 
student as they do at present.

I think it is most desirable, too, that someone on 
the staff should give what have been so aptly 
described as “inspirational lectures.” For this 
purpose it is essential that the professors and 
lecturers should be in close contact with original 
research.

There are many other less important things which 
future less spartan students will require in the 
Engineering School. Better heating in winter— 
probably air conditioning—better cloak rooms, 
individual draughting machines, padded stools and 
benches—perhaps even arm chairs—but none of 
these are essentials for a good engineering training 
at the University in what Sir Ernest Benn calls 
“This Soft Age.”
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LAWRENCE GALBRAITH.

Born at Tyers, in Gippsland, on 12th July, 1908, Lawrence Galbraith was the third 
child of Mr. and Mrs. Matthew Galbraith, of “Mount Hope,’’ Tyers. He commenced 
his schooling at the local State School, and at the age of 121 he came to the Mel
bourne High School, where he finished in 1924 by sharing the exhibition in Algebra 
at the leaving honours examination.

He was only 16| when he came up to the University in 1925, and proceeded to 
a course in Civil Engineering, at which he gained many honours; he was unluckily 
prevented from sitting for final honours through sickness. His first appointment 
after graduating was to the post of Senior Demonstrator in Civil Engineering, which 
he held for two years.

From 1931 to 1935 he was Testing Officer in the Strength of Materials Laboratory, 
during which time he became a keen student of the subject of the mechanical 
properties of materials. Although he had no opportunity of launching into any schemes 
of fundamental research, on his own account, he made each unusual testing job an 
opportunity for investigating it down to fundamental principles.

In 1936 he replaced Mr. Eric Lang as lecturer in Civil Engineering, Part I, where he 
found the opportunity of turning on to problems of structural design both his extensive 
knowledge of the properties of materials and his considerable skill at mathematical 
analysis. In 1938 the University made still further use of this union of abilities by 
asking him to lecture in Strength of Materials in addition to Civil Engineering 1.: a 
happy combination of subjects which he was well qualified to handle.

He was just getting into his stride in this new work when he was suddenly taken 
from us. In Easter, this year, he was hiking across the Bogong High Plains with 
Mansergh Shaw when he collapsed in an unexpected blizzard, and died there, in 
spite of every effort by Shaw to render assistance; Shaw himself was fortunate to 
find the chalet at Hotham Heights, and to tell those there of Galbraith’s plight.

Although Galbraith was very much a student and laid no claims to being a social 
success, nevertheless, he had more outside interests than was generally supposed. 
He was an active Christian worker as a keen member of the Christadelphian Ecclesia, 
in which he was a preacher, a Sunday school teacher, and a Bible student. As a student 
he was a committeeman of the Engineering Students’ Club, as a member of staff 
he was interested in his men as much as in his subject. He was a vigorous tennis 
player: in the Melbourne High School team, in the University pennant team, and in 
a Kew team in an Eastern Suburbs competition. He was also very fond of country 
walking: equipped above the average in strength and stamina, and in experience and 
bush “nouse,” and yet ....

In August last year he married Lynette Siddle, of Rosedale; it was a romance 
that started while he was supervising a C.R.B. bridge job there in the previous long- 
vacation. Students of this school cannot feel how the blow has fallen on Mrs. 
Galbraith. They wish it had not. For their own part they wish) that a life so full of 
promise and enthusiasm had been spared.
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METALLURGICAL RESEARCH IN THE 
UNIVERSITY OF MELBOURNE

By PROFESSOR J N. GREENWOOD, D.Sc. (Mon, & Melb.l, M.Met.E. IMelb.l

INTRODUCTION:
Research work of any kind is a training of the 

mind in an orderly way of thinking. To that 
extent it forms a useful function in the general 
social scheme. The search for new knowledge is, 
however, much more closely linked with human 
development than would be the case if it acted only 
as a system of mental training. Fortunately, I 
think, the days are passing when “pure” research 
can be pursued in a somewhat leisurely way by 
people, entirely disregarding the utility or other
wise of the knowledge to be gained. I would like 
it to be clearly understood that I do not refer 
necessarily to economic utility, but rather to the 
possibility of fitting each newly found fact into 
a mosaic which will ultimately develop into a 
pattern, having some meaning and contributing 
towards human progress.

The time has come when the orderly methods 
of research work are being utilised in the planning 
of comprehensive attacks on specific problems. This 
necessitates team work and will, in general, be 
spread over a number of years. Organised as we 
are, and dependent on limited and somewhat un
certain financial resources, it is not easy in a 
University to attack our problems in this way, and 
yet I am convinced that it is the logical, and in the 
long run, the most economical way. It is in general 
not possible to co-o: dinate the work of different 
members of staff, and, research students come and 
go—each having performed his allotted task and 
possibly left some incompleted experiments to be 
carried to a completion by somebody else. If the 
permanent members of staff can be drawn into a 
team, then the co-ordination of student works be
comes easier.

An ambitious scheme of research of this type 
has been in progress in the Metallurgy School of 
the University of Melbourne for the past six or 
seven years. Starting with one research fellow, the 
work has developed until now there are five or six 
people engaged, of whom two are able to devote 
substantially full time to it.

The problem, in its broadest form, is to determine 
the behaviour of lead under service conditions, 
and to improve its performance.

This in detail, becomes very complicated, involving 
the influence of stress, temperature, vibration, 
composition, corrosive agents, etc., on the proper
ties of lead. Most of our work to date has related 
to the influence of stress on the rate of creep of 
lead and its dilute alloys, and this in itself forms 
a major and more general problem than the one 
stated above. Metals in industrial service are being 
subjected to stress at higher and higher tempera
tures, and under such circumstances it is found 
that they are liable to continuous change of 
dimensions which is known as creep. Metals being 
composed of masses of crystals, it is found that 
the mechanical properties of the aggregate are

dependent not only on those of the crystals them
selves, but also on those of the atomic layers in 
the bounding surfaces between the crystals. Further, 
the crystal boundaries become more important as 
the temperature rises, and also in the presence 
of certain corrosive agents. It must also be 
realised that the ordinary atmosphere becomes more 
corrosive, i.e., more chemically active, the higher 
the temperature.

Many laboratories throughout the world are 
engaged on investigations of the creep of metals 
at high temperatures. Whilst it is necessary for 
purposes of design, and also to obtain data on the 
general problem, to make a direct attack on the 
problem, there are disadvantages. Since the 
furnaces must be kept at constant temperature 
within very close limits, elaborate thermostats are 
necessary. This reduces the number of test 
specimens which can be under test at one time, 
and creates a need for shortening the duration of 
the test so as to cover as wide a field of experi
mental conditions as possible. This then 
necessitates the use of very delicate extmsometers. 
capable of detecting strains of the order of 1CT° 
and in most institutions this causes a further 
reduction in the number of tests which can be 
carried out at one time. It will be noted that the 
major disadvantage which accrues from all this 
is that the time element which, from the nature 
of the problem, is one of the most important 
factors, has to be practically eliminated.

The contribution which we in Melbourne are 
making towards a knowledge of the phenomena of 
creep is based on a different approach. Lead creeps 
at ordinary temperatures, whereas the more usual 
constructional metals only creep at elevated 
temperatures. It is a simple matter to thermostate 
a comparatively large room at ordinary tempera
tures, particularly if it is a basement room, and 
so there is practically no limit to the number of 
specimens which can be tested at one time. The 
laboratories available in the Metallurgy School have 
a capacity for 400/500 specimens, and there are 
about 300 tests continuously in progress. That 
being so, the time element need not be considered 
and the simplest measuring devices can be employed 
for measuring strain. We read directly strains of 
the order of 10 ' and by means of a simple lever 
system, developed in the laboratory, strains of 1(F 
can readily be measured. Many test pieces have 
been under observation now for two and three 
years. This gives the corrosive action of the 
atmosphere time to contribute its share to the 
phenomenon, and also permits a differentiation 
between that part of the creep which takes place 
within the crystals from that which takes place at 
the crystal boundaries.

It will thus be seen that our researches have a 
dual purpose—one to determine the properties of 
load and its alloys, and the other to determine
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the nature of the creep phenomenon. We are 
fortunate in having got together a team of first 
class research workers who form the permanent 
backbone^but we are sadly lacking in research 
students to help with the individual problems.

What is creep? Many people ask this, with the 
sort of expression which suggests that they feel 
they ought to know, and are somewhat ashamed to 
confess ignorance. Yet, although the existence of 
the phenomenon has been recognised for some 25 
years, it is only during the last 15 years that the 
matter has received careful and systematic 
investigation. When it is realised that we began 
our work five years ago, it will be seen that we 
were not far behind at the start, and now the 
researches of the Melbourne School are known 
throughout the world, and we are constantly 
receiving requests for Information on our results. 
In spite of all this investigation, it is still difficult 
to answer the question, unless, indeed, one is 
satisfied with a mere definition of the term. What 
is far more interesting is the fundamental problem 
of what takes place within the metal when it 
deforms slowlv under prolonged stress, in other 
words, “How does metal creep?"

The dual nature of the metallic mass is involved. 
Creep at the crystal boundaries may well be of a 
different nature from creep within the crystals. As 
a matter of fact, it would appear that it is the 
former of these which is the more important for 
the reason that the structure and properties of the 
crystal boundaries are one of the unsolved mysteries 
of the metallic state. We have a good knowledge 
of the mechanism by which crystals deform—■ 
though it should be pointed out that our knowledge 
relates to the influence of: suddenly applied streses 
—and once we understand the mechanism it is 
safer to predict what will take place under any 
given circumstances. The deformation of metal 
crystals is quite a complex process, and so soon 
as the slightest permanent deformation has 
occurred the mechanical properties of the metal 
are changed—the resistance to further deformation 
increases. If creep involves this same mechanism, 
it would be expected that the relationship between 
strain and duration of stress would be of the form 
in curve A, Fig. 1. This indicates that as certain 
strain occurs, the time rate of increase of strain 
i.e. the creep rate, decreases, reaching a minimum 
value and then increasing until fracture takes 
place. In service, of course, the stress applied 
will be so low that only the initial portions of 
this curve would be concerned. The decreased 
rate of creep as deformation proceeds is spoken 
of as strain hardening, and is considered to be 
of the same nature' as cold work hardening. 
Obviously, then, this type of curve should 
not be obtained if the temperature of the metal 
under test is so high that spontaneous 
annealing takes place. In this case one would 
expect a curve similar to C, in Fig. 1, for since 
the metal would be annealing at the same time 
that it was strain hardening, the net result would 
be a continuously increasing creep rate, due to the 
increasing stress, (the tensile load being constant, 
the stress steadily increases as the cross section 
is reduced). These two types of creep curve, 
incidentally, illustrate the difficulty of interpreting 
accurately the results of short time creep tests. 
In the case of curves of the type A, the designer

would be safe in accepting the lowest creep rate 
given, for actually, if the period of test was too 
short for the specimen to reach, the true minimum 
creep rate for the given stress (as would usually 
be the case), the value obtained experimentally 
would be on the safe side. With curves of type 
C, on the other hand, the initial rates are the 
lowest, and in accepting them a designer would 
be completely misled. In fact, one might almost 
say that it would be unsafe to use any material 
which under service conditions had characteristics 
similar to those indicated by the curve C.

Duration.
Fig. /

Returning now to the original explanation given 
for the difference between curves of type A and 
C respectively, namely, that they indicated strain 
hardening on the one hand and spontaneous an
nealing on the other hand, it is of interest to 
see whether this always fits the facts.

If an element is added to a metal, and the atoms 
of the former replace atoms of the latter in its 
space lattice, a solid solution is said to form. Solid 
solutions are in general harder than pure metals 
and frequently also they are capable of more strain 
hardening and resist the annealing effects of 
increased temperatures better. The effect of adding 
such an element should therefore be to increase 
the temperature range in which the metal would 
give type A creep curves—a very desirable feature 
from the designer’s point of view.

This, however, is one of the important points 
where argument from analogy with existing 
knowledge breaks down and, in the absence of a 
satisfactory theoretical explanation of the 
mechanism of creep, makes resort to experiment 
essential. Numerous examples from our own results 
have shown that although the no mal mechanical 
properties are almost invariably improved by the 
formation of solid solutions, and although strain
hardening and resistance to annealing may be 
increased, still, under a given stress, the alloy may 
creep more rapidly than the virgin metal. Additions 
to lead sometimes decrease the rate of creep and 
sometimes increase it. Further, the addition of 
a given element may cause either an increase or 
decrease in the creep rate depending on the per
centage of element added on the one hand, and on 
the applied stress on the other hand.

The stress factor in creep:. The established facts 
that the relative creep rates of two very similar
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metals may be changed by changing the stress, 
and that the type of creep curve for a given alloy 
may be altered by varying the stress, indicates 
that there is some other factor than strain hardening 
to be taken into account in explaining the type of 
curve obtained.

There are many indications that this other factor 
is the movement which takes place at the boundaries 
of the crystals. The atomic layers in the 
boundaries are probably in a less organised state 
than those in the body of the crystals because of 
the change of crystallographic orientation which 
is found on passing from one crystal to another. 
It is easy to imagine, therefore, a less regular 
type of movement than the plastic deformation 
which occurs in the crystal lattice. To differentiate 
this boundary movement it can be looked upon as 
viscous fluids like bitumen will flow slowly, even 
may take place under the lowest stresses—just as 
viscous fluids like bitumen will flow slowly, even 
under stresses imposed by their own weight.

It has come to be realised in short time 
mechanical testing, for example, that the atomic 
lattice possesses elasticity, and that deformation by 
slip occurs when the elastic limit is exceeded. 
Approximately, therefore, the elastic limit at any 
given temperature can be considered as a boundary 
dividing the effects of stress into two categories. 
Below the elastic limit only viscous flow at the 
grain boundaries would occur, whilst above this 
value plastic flow would also be found.

Experiment shows that, whilst it is difficult under 
creep conditions to determine whether the elastic 
limit has been exceeded or not, the effects of (a) 
increasing the stress in any given metal or (b) 
changing the mechanical properties by alloying, 
do seem in many cases, to bear out the above idea.

It follows from this that creep data must be 
obtained at temperatures and stresses approxim
ately corresponding to the service conditions which 
are under investigation, I.e., where creep testing 
is being done to form a basis for engineering design.

The composition factor in creep. Modern 
engineering has been built up by the development 
of alloys having vastly improved mechanical 
properties. It seems reasonable, therefore, to 
assume that resistance to stresses in the creep 
field would follow somewhat similar lines. It is 
found, however, that great care must be taken in 
putting this assumption into practice. We have 
found that elements which greatly improve the 
ordinary mechanical properties of lead may be 
disastrous, as additions from the creep resistance 
point of view. This is not difficult to understand 
if the tensile test is taken as a criterion; for 
during that test much plastic deformation occurs, 
whilst under creep conditions viscous flow may be 
more important. In other words the tests are 
relating to the influence of stress on essentially 
different parts of the metal—the crystal and the 
crystal boundary respectively. The discrepancy 
between fatigue tests and creep tests is much more 
difficult to reconcile, and indicates the influence 
of the time factor. The important point to keep 
in mind is that the ordinary types of composition 
change, which are made to improve the service 
given by metals, may be useless when improvement 
to creep resistance is required.

As yet, we have no means of determining the 
detail distribution of one element added to another.

The microscope will tell us something, but what 
is needed is a method for detecting the distribution 
of elements in solid solution. X-ray analysis will 
tell us something more than the microscope can, 
but even with this method we cannot explore con
centration differences between crystal and boundary. 
Used in conjunction, the microscope and the X-ray 
camera, can reveal many points, but we are still 
far from being able to interpret all the creep results 
we have obtained.

The time factor in creepi. When metals are sub
jected to prolonged stress, readjustments take place 
which would not occur if the stress was only of short 
duration. Consequently, it is possible to think of 
an “elastic limit” only in the broadest terms, for 
this essentially belongs to the crystal lajtti'ce, 
whereas the less ordered arrangement at the crystal 
boundaries permits slow adjustment if time is given. 
Also the medium in which the metal is placed can 
sometimes exert a loosening effect on the cohesive 
bonds between crystals. This is accelerated by 
stress. A ductile metal may therefore, under 
prolonged stress, fail in an apparently brittle 
manner with low elongation. Examination of such 
cases shows that the fracture is intercrystalline. 
That is to say, it is simply the cohesive bonds at 
the boundaries which have given way. This is 
one of the most insidious effects of prolonged stress, 
and one which will require much more experimental 
data before it is possible to predict its incidence. 
It is also a very strong point in the argument for 
long time creep tests as against short time. The 
latter, whilst giving data on the rate of flow, 
entirely ignores the subtle influences which are 
at work and which are only manifested after pro
longed applications of stress. It is these other 
effects which make extrapolation from short time 
tests very uncertain. An example will serve to 
illustrate the point. Under a stress of 500 lb. per 
sq. in. pure lead will fail by continuous stretching 
(creep) in about 300 to 400 days, and the elongation 
will be 30 to 40 per cent, in that time. The 
mn+al would appear to be ductile. The 
addition of 0.01 per cent, silver and an annealing 
treatment gave a test piece with very different 
properties. After 600 days under the same stress, 
the elongation was only 0.06 per cent., but in an
other 30 days the piece failed completely, and with 
practically no elongation. The boundaries had given 
way. After 600 days there was no indication that 
failure was imminent.

Conclusion. Although there are many other 
factors which affect the rate of creep under pro
longed stress, sufficient has been said to indicate 
the extreme complexity of the subject. A word 
or two in conclusion will serve to show the extent 
to which we have progressed in solving the 
problems which form the basis for the research.

First, with regard to the determination of the 
properties of lead and its alloys. We have succeeded 
in showing that it is essential to carry out pro
longed tests if any worth while results are to be 
obtained. Further, we have shown that some 
elements—particularly calcium and copper— 
markedly improve the resistance of lead to creep, 
whilst others, particularly tellurium, adversely 
affect this property. In the latter case, the be
haviour is erratic, and the matter is still under 
investigation.
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Such features of the alloy as grain size and the 
structural condition of added elements have been 
shown to be very important. Composition has 
been shown in certain cases to be critical, and only 
dilute alloys containing less than 0.1 per cent, of 
the added element have been considered. In some 
cases, even .005 per cent, of an element has 
markedly improved the resistance to creep.

With regard to the more general problem of the 
mechanism of creep, we have recently been able 
to bring X-rays to our aid in studying the process, 
and certain generalisations are emerging which, 
we hope, will lead to a solution, and it is hoped 
we will soon be able to answer the query, “How 
do metals creep?”

ENGINEERING TERMS ILLUSTRATED.
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“It’s good that dog’s don’t drink beer.” 
“Why?”'
“Can wires stay up without telegraph poles?”

Low-level Bridge

Yield Point
(of an Imperfect Specimen)

A What ho, my friend ! Methinks I see a bit 
of soot upon thy countenance.

B: Thou art right, my brother, ’tis but from a 
train of thought which passeth through.
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REMINISCENCES OF CHINA
By VLADIMIR MICHELS

During the past few weeks, I have watched the 
developments in the Sino-Japanese conflict with 
more than usual interest, because the fate of 
Hankow, in which I spent my early boyhood, is to 
be decided. As I have lived in that city for over 
three years, and have many friends still in China, 
it is only natural that my thoughts, on reading the 
latest news, become full of revived memories. 
Though I was only a youngster at the time, my 
experiences were so varied and unusual that they 
have left exceptionally vivid impressions. Of 
course, I cannot give a very comprehensive descrip
tion, but I hope these reminiscences will be of 
interest, even if only because of their authenticity.

The foreign settlement in Hankow consisted of 
several concessions each having a frontage to the 
Bund along the north bank of the Yangtse River. 
Each foreign power had its own police force, schools, 
churches, clubs, etc., and was often protected by 
its own patrol battleships. What a mighty river 
is the Yangtse—its width at Hankow is about 1J 
miles, and large ocean going steamers can anchor 
quite close to the banks; the river is navigable for 
hundreds of miles further upstream. But its waters 
were too dirty for human consumption and use, so 
that the city was supplied from a tributary, up
stream of Hankow. Wuchang is a real Chinese 
city, apparently unhampered by Western culture, 
and lies on the south side of the Yangtse, directly 
opposite Hankow. The life of foreigners in Hankow 
seemed to differ only slightly from that in any 
European country, as they brought their own 
culture with them, but, of course, it was modified 
by many factors, such as the extraordinary cheap 
native labour and cost of living, hot climate, etc. 
Most of us employed Chinese as cooks—they were 
very smart and efficient and often carried out other 
house duties as well. It was considered fashionable 
to invite guests to “tiffin,” which was prepared by 
the very flattered cook. Mahjong was also popular 
at parties, as it made an interesting substitute for 
cards. Even we youngsters played this game at 
a separate table. Various clubs held bazaars, balls, 
concerts, and racecourse meetings. Towards 
summer, when temperatures began to rise, relief 
from the heat of the day was obtained by evening- 
walks along the Bund. It is difficult to describe 
the whole scene, but here is a typical one: Out 
near mid-stream, a warship would blink a Morse 
message to another, while others swept the sky 
with powerful searchlights; the rattle of a hoisting 
crane on the merchant ship drowned the grunts of 
the sweating coolies as, with bowed backs, they 
toiled on the wharf, while uncertain aromas from 
the Yangtse. mixed with those of the cargo, assailed 
the nose; Wuchang lights winked from the opposite 
bank, and dark figures moved on ill-lit junks and 
barges .... But, though noisy, it was cooler than 
if one stayed at home. Once, in autumn, we 
witnessed rather a queer sight—hundreds of tiny 
lanterns, launched by Chinese to the accompaniment 
of ceremonial chanting of their priests, were dis

appearing down the river in a weirdly bobbing line. 
We found, on enquiry, that it was their way of 
commemorating the dead.

Seasonal changes in weather are gradual in 
Hankow; snow falls in winter, but thaws rapidly; 
summer is not only scorchingly hot, but the 
atmosphere is suffocating day and night. Fur coats, 
woollens, and gloves are superseded by the 
minimum of clothing, all-white cotton or silk suits 
and ensembles, straw hats and sun helmets. Annual 
holidays were taken during the summer months— 
usually four weeks, and four months for schools.

Mosquito nets were a necessity and often electric 
fans were left on all night as well, but, even so, 
the atmosphere was stifling hot, and everyone 
looked forward to his holidays at Ruling.

Ruling-Ruling resort is situated near the top of 
Rushan mountains, which tower above Poyang 
Lake, and whose highest peak, is nearly 5,000ft. 
above sea level. From Hankow, there were three 
main stages in the trip to Ruling. The first stage, 
Hankow to Riukiang, was usually a night journey 
by a small river steamer, taking only 10-12 hours, 
as it was helped by the river current. Once we 
had a peep into the third class section, which was 
occupied mainly by Chinese—one woman was care 
fully oiling and plaiting her daughter’s jet black 
hair (this usually takes hours) ; the stupefying reek 
of opium, coming from a few cabins, pervaded 
the thick atmosphere; a rowdy scene at “tiffin” 
was witnessed, numerous bowls covering the table, 
and energetically plied chopsticks gathering in 
amazing quantities of rice. The contents of the 
bowls appeared to be tasty, but the origin of some 
of these “delicacies” would, no doubt, defy all 
attempts at identification by a European palate. In 
the morning, pagodas, huts, rice fields were seen, 
and fishing junks were passed. Some Chinese live 
on such junks from birth to death; water is taken 
from the river and all the rubbish thrown back 
into it—no wonder the river is dirty!

At Riukiang, due to the shallow water, the river 
steamer anchored some way out and the passengers 
were transferred to the shore by small boats—the 
Chinese stood in the stem of his boat and rowed 
facing forward, in order to guide his craft through 
the maze of junks that was always present at 
Riukiang. Some natives, due to lack of space on 
land, live in huts built on jetties, which project 
into the river. The appearance of these structures 
gives the impression that they are only of a 
“temporary” nature, and this is often true, because 
of heavy floods. In Riukiang we boarded large 
motor ’buses for the second stage in our journey, 
which brought us to the foot of the mountains, the 
peaks of which were often obscured by mists. Now 
began the third and most hazardous stage of the 
trip. Coolies were hired here to carry both the 
passengers and their luggage up the steep mountain 
track, which was the only means of access to 
Ruling from this side. This narrow track consisted 
of thousands of stone steps, hewn from the plentiful
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rocks, and laid by the Chinese, years end years 
ago; it was said that originally all the mountains 
were inhabited by monks. The passenger sits in 
a kind of palanquin—a covered chair, strapped to 
bamboo poles, and is carried by several coolies, 
who are relieved at intervals by another gang. The 
track skirts along steep walls of valleys in very 
rugged country, and at times one simply had to 
keep one’s eyes straight in front or away from the 
deep and precipitous chasms, to avoid nausea. Just 
one false step by a coolie, and .... A mountain 
mist caused a strange feeling of desolation, and 
an eerie silence, broken only by the grunts of the 
coolies and the creaking of the palanquin. When 
the nerve-wracking journey was over, the coolies,

cool supply of water from some distant mountain 
spring. Not far from the temple stood a trio of 
forest giants, which, according to the monks, was 
several hundred years old. This is quite believable, 
as the trees are of huge girth and height, and the 
monks appear to base these figures on the writings, 
in Chinese characters, cut in the bark. We were 
allowed to go inside the low roofed temple, partly 
under ground level, in which candles and incense 
tapers were burning around a copper Buddha.

There were also some ancient ruins of other 
temples in another locality, which had been visited 
by our friends, and which they considered would 
be of great interest to students of Chinese h:story. 
On another occasion, whilst attempting to take a

|É||l||||j| I §|H i

MES#

f

View of Killing.

though often paid more, departed quite happy if 
they were given what they asked—one dollar each!

Holiday villas, built from the plentiful "upply of 
rocks, are scattered over the mountain slopes. 
Magnificent views were obtained from the windows 
"—glorious sunsets, beautiful cloud formations, 
thunderstorms over the Yangtse Valley below— 
often observed with the aid of binoculars. Rocky 
mountain streams, with numerous waterfalls and 
Pools, rush down steep-sided gullies. After a rain
storm they become raging torrents that roar for 
hays afterwards.

Nearly all forms of life—birds, snakes, lizards, 
butterflies, caterpillars and beetles—were of 
beautiful colourings and markings, most snakes 
being venomous, and sometimes reaching the size 
of a python. At Ruling, the younger settlement, 
there was a large concrete-lined swimming pool, 
complete with diving tower and dressing sheds. 
Some people had their own private pools for the 
morning “dip.” In the lower reaches of the 
mountain streams, trout abounded, though we only 
saw them in their extreme youth. On one of our 
long hikes we came to a hollow in the hills, and 
there stood a tiny Buddhist temple, with a few huts 
nearby. Alongside the track, a primitive form of 
conduit, consisting of longitudinally-halved bamboo 
sticks, and supported by forked staves, brought a

short cut through unfamiliar country, after admir
ing the magnificent panorama overlooking Poyang 
Lake, a low cloud descended and blanketed oui- 
par ty in its thick mist. It was then quite easy to 
get lost, and we remained for over an hour, until 
the mist lifted, not knowing when we might dis
appear over one of the numerous precipices. Our 
damped spirits rose just as rapidly. We found 
later that we had been within a few yards of a 
precipice, without realising it at the time.

Though it was comparatively cool at Killing, the 
sun was very hot, and we wore sun helmets as a 
precaution against sunstroke. In the twilight we 
would sit on the house steps admiring the sunset. 
When birds became silent, the metallic rattle of 
cicadas, and the croaking chorus of frogs began 
the greenish lights of glow-worms flitted about, 
while the clouds were still tinged with the last 
rays of the sun. And so, nearly every day was 
a memorable one, and the end of the holidays 
always seemed to come too soon. Soon we would 
be back again, in the dusty, dirty streets and noisy 
life of a Chinese city. Again, the “Track of a 
Thousand Steps,” again the motor ’bus, and the 
river steamer straining up the Yangtse. On our 
last vacation at Ruling, we walked down to the 
foot of the mountain for a change (and suffered 
from stiff leg muscles for days). At Kiukiang we
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usually stayed the night at a private house which 
belonged to a distinguished Russian lady, and which 
she kindly gave the use of to her friends. I recollect 
the peculiar form of fan that was installed in this 
house, as in many others. In every room the fan 
consisted of a heavy rectangular cloth, weighted 
top and bottom by poles, suspended from the ceil
ing. Cords from each fan were connected through 
the walls to a single rope, which was pulled to and 
fro by a Chinese—who wanted only a few cents 
for his work.

In Hankow life was often exciting. During anti- 
Japanese riots, fighting occurred in our street, and 
several were killed and wounded on each side. 
A few bullets lodged in our house, and, as the 
prospects of quietude did not seem bright, we were 
kindly allowed to spend the next night or two on 
board a warship, lying at anchor in the river. 
Later on, when the safety of foreigners in China 
became very uncertain, as seems to be the case 
now, many of us left. On the journey by a Japanese- 
owned steamer to Shanghai, we were unaccount
ably lucky to have missed attack, as both the pre
ceding and following steamers were fired upon by 
the Chinese, with casualties resulting on board the 
ship. The river became wider and wider, and at 
Shanghai became not unlike a bay.

Here we had to wait a few days for the ship 
which took us to Nagasaki, Japan, our first stage 
on the trip to Australia. A farewell to friends, and 
the end of a somewhat brief, but happy stay in 
China. Soon, China’s shores began to recede into 
the distance, and finally faded in the gathering 
dusk. But the memories of my life in China, and

“The Track °f a Thousand Steps-”

of friends there, will not fade. Perhaps I am not 
destined to set foot on those shores again—yet, 
who knows?

There hasn’t been much stirring about the Union 
lately.

Why?
Somebody stole the spoon.

* * *

Oiler: This tonic is no good.
Operator: What’s the matter?
Oiler: All the directions it gives are for adults 

and I never had them.

* * *

“Your teeth are in bad shape," said the dentist 
to a patient. “You should have a bridge in at 
once.’’

“How much will a bridge cost?”
“About 75 dollars.”
“Say, Doc., can’t I get along with a small culvert?”

There’s nothing strange in the fact that the 
modern girl is a “live wire.” She carries practically 
no insulation.

* * *

The professor rapped on his desk and yelled; 
Gentlemen, order!”
The entire class shouted: “Beer.”

Operator: Waiter, this veal steak is so tough I 
can't eat it.

Waiter: I can’t understand it, sir. Just a few 
days ago that veal was chasing a cow around the 
pasture out in Dandenong.

Operator: Oh, yeah? Maybe it was, but not for 
milk.
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CATHODE RAY ENGINE INDICATORS
By M. W. WOODS, D.Phil. (Oxon.l, B.Sc., B E., 

Commonwealth Research Fellow, University of Melbourne.

The high speed of modern internal combustion 
engines renders the old type of mechanical indi
cator unsuitable for providing a true record of the 
pressure cycle in the cylinder, on account of the 
inertia of the indicator piston and other moving 
parts. It has, accordingly, become desirable to 
develop some instrument which is less subject to 
the effects of inertia.

This problem has been attacked in a variety of 
ways. Until recent years, the most successful 
instrument was the well known Farnboro’ Elec
trical Indicator, developed at the Royal Aircraft 
Establishment. In this indicator inertia effects 
have been greatly reduced, but the instrument suffers 
from the serious disadvantage that, in general, only 
two points on the diagram are obtained from each 
engine cycle, so that the complete diagram is made 
up of points derived from each of a number of 
cycles. It has been observed that the pressures de
veloped in internal combustion engines vary 
over a wide range from cycle to cycle, so that this 
indicator, while providing a good mean diagram, is 
not altogether adequate for investigation the details 
of the combustion process. It may be mentioned in 
passing, that this investigation of the combustion 
process is now regarded as the primary function of 
an indicator when used for experimental work; the 
actual measurement of indicated horse power is of 
secondary importance.

Several optical indicators have been developed 
in an attempt to obtain a satisfactory diagram. 
In these instruments, a beam of light reflected 
from a mirror replaces the link mechanism and 
pencil of the mechanical indicator. The mirror is 
generally attached in some way to a diaphragm, 
which moves with the cylinder pressure. In this 
way inertia effects can be reduced, but the instru
ments suffer from several serious drawbacks, includ
ing their flimsy nature, the difficulty of cooling 
the diaphragm, the extraneous effects introduced 
by the cell beneath the diagram and the passage 
connecting it to the cylinder and the low natural 
frequency of the diaphragm.

These points were brought out in a paper dealing 
with one such indicator, published in 1926. The 
paper is of particular interest because it was 
in the subsequent discussion that the suggestion 
was made by Mr. O. D. North, that an indicator 
might be devised employing a cathode ray oscillo
graph. In this instrument, a cathode ray beam 
impinging on a fluorescent screen is deflected in 
two directions at right angles by potentials applied 
to deflector plates. Hence it can be used to provide 
an indicator diagram if voltages varying with the 
cylinder pressure and piston or crank position 
respectively are applied to the plates.

A number of indicators of this kind have been 
developed, and they fall into four classes according 
as the cylinder pressure unit, or device for deriving 
an e.m.f. proportional to the cylinder pressure, is 
of the resistance, capacity, piezo electric or electro
magnetic type. In England, the oil companies have

been chiefly responsible for the development of
cathode ray indicators. Of recent years, these com
panies have carried out extensive research on the 
characteristics of the fuels required for high-speed 
compression-ignition engines, and, both for this work 
and for routine testing and standardising of their 
products, an instrument for the accurate measure
ment of delay angle, maximum pressure, and other 
details of the combustion process became necessary. 
To this end cathode ray indicators were developed 
in the research laboratories of both the Anglo- 
American and Anglo-Iranian Oil Companies.

Dr. E. M. Dodds, of the Anglo-American company, 
designed the first instrument, which was of the 
resistance type, and was produced and sold by 
Metropolitan-Dickers, in 1935, under the title of 
the Metro vick-Dodds Indicator. The pressure unit 
consisted of a pile of carbon discs, similar to the 
familiar carbon rheostat; one end of the pile was 
exposed to the cylinder pressure, and an e.m.f. 
determined by the conductivity of the unit applied 
to the cathode ray tube deflector plates. This 
instrument was not a success; only three indicators 
were sold before production was stopped. The 
principal reason for its failure was the difficulty 
of providing adequate cooling for the pressure unit, 
which was found to be extremely sensitive to changes, 
in temperature. This effect was of such magnitude 
that the pressure-calibration carried out when the 
unit was cool became useless. A further disability 
of the resistance type of pressure unit is its restric
ted range of application; it is suitable for 
measuring pressures only, while other types of 
element can also be used to study thé motion of 
valves and other engine parts.

The Cossor indicator is another instrument of the 
resistance type. The precise nature of the pressure 
element is not disclosed, but it is believed to be 
also of the carbon rheostat type. This indicator 
has been fairly successful, but it suffers from the 
same defects as the Metrovick-Dodds indicator, 
although possibly to a less degree. The resistance 
indicator may now be considered to be obsolete. 
The writer undertands that Dr. Dodds has developed 
an indicator of the capacity type, which is to be 
made by Cossor, and will replace their resistance 
instrument.

The pressure unit of a capacity type indicator 
consists of a small condenser, one plate of which 
is a diaphragm exposed to the cylinder pressure. 
The other plate is fixed, so that the capacity of 
the condenser varies with the deflection of the 
diaphragm. A voltage determined by this capacity 
is applied to the tube deflector plates. No indica
tors of the capacity type are yet being produced 
commercially, and, so far as the writer is aware, 
no data concerning them have been published, but 
an instrument of this kind has been devised at the 
University of Birmingham, where it is being used 
to measure delay angles. Experiments with a 
capacity indicator are also being carried out in the
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research department of Metropolitan-Vickers. 
Both of these indicators were still in the process 
of development when they were seen by the writer 
last year. One of the difficulties associated with 
this form of pressure unit is the liability of the con
denser and its leads to extraneous electrical effects; 
elaborate shielding arrangements are necessary.

Another indicator has been developed by the 
engineers of the Anglo-Iranian Oil Company’s 
research station at Sunbury, Middlesex. The pres
sure unit of this indicator, which is made and 
marketed by Standard Telephones and Cables, Ltd., 
and is known as the Standard-Sunbury Indicator, 
is of the electro-magnetic type. A small steel dia
phragm is held clamped around its edge and its 
centre is deflected by the cylinder pressure. The 
diaphragm is a short distance away from the pole 
of a permanent magnet, so that the flexure of the 
diaphragm varies the air-gap between itself and the 
pole. An e.m.f. is induced in a winding on the 
magnet proportional to the rate of change of the 
air-gap, that is, to the velocity of the diaphragm, 
or the rate of change of the cylinder pressure. 
The action is precisely similar to that of a», ordin
ary telephone receiver, when used as a microphone.

The e.m.f. generated in the unit is amplified 
and may be integrated electrically, giving a voltage 
proportional to the cylinder pressure, but the dia
gram of rate of change of pressure obtained by 
applying the amplified e.m.f. from the pressure 
unit directly to the deflector plates without integ
ration is more useful than the pressure diagram 
for some purposes. For instance, a sudden change 
of curvature on the pressure-time diagram, such 
as occurs when combustion commences, appears 
as a sudden change of slope on the rate of change 
diagram, and can, therefore, be located more 
precisely. Similarly, the point of maximum pres
sure is easily identified as the point at which the 
rate of change diagram crosses the zero line, but 
recourse must be had to the pressure diagram to 
determine the magnitude of this maximum.

The electro magnetic unit can be used to investi
gate periodic motions as well as pressures. The 
fundamental quantity which is measured is the rate 
of change of an air-gap, and it is a comparatively 
simple matter to devise means by which the motions 
of valves and other moving parts can effect this 
change. The Sunbury Indicator has been used to 
study the motion of injection, inlet and exhaust 
valves, and vibrations of engines caused by out-of
balance forces and combustion shock. Torsional 
and lateral oscillations of crank-shafts, and cyclical 
strains in cylinders and connecting-rods have also 
been investigated with this instrument, and there 
are many possible applications to machines other 
than engines. This ability to reproduce periodic 
motions as well as pressures is an asset of the 
electro-magnetic and capacity types of indicator 
which is not possessed by the resistance and piezo
electric types.

A piezo-electric indicator is made by Zeiss-Ikon 
of Dresden. The pressure unit contains several 
small quartz discs which become electrically charged 
under the influence of the pressure in the cylinder. 
These very small charges, which are proportional

to the pressures which produce them, are amplified 
to provide the potentials applied to the plates of 
the cathode ray tube. It is stated that the piezo
electric unit is not susceptible to temperature 
changes, so that the instrument is superior to 
resistance type indicators, but it has not the range 
of application of the electro magnetic and capacity 
types.

So far, only the means for deriving the pressure 
component, or ordinate of the indicator diagram 
have been considered. To complete the diagram, 
time, crank-angle or piston position must be pro
vided as abscissa. If variations of speed during 
a cycle be neglected, time and crank-angle bases 
become identical. For experimental work, the 
pressure-time curve is more suitable than the 
pressure-volume curve of the ordinary indicator 
diagram on which the period of combustion is 
crowded into a small space.

Means are available for providing an accurate 
time base, but this is not necessary provided it 
is possible to identify points on the diagram with 
points in the engine revolution. With the Metro- 
vick-Dodds and Sunbury indicators, the time base 
is obtained simply by applying the potential of a 
condenser to the deflector plates. This condenser 
is discharged once per revolution of the engine by 
a make-and-break operated by a cam driven by the 
crankshaft. This returns the cathode ray beam 
almost instantaneously to the left of the screen, 
and it travels to the right as the condenser charges 
up for the remainder of the revolution. Since the 
condenser is not of infinite capacity, the speed of 
travel is not quite constant, so that a precise time 
base is not obtained. In the Sunbury instrument, 
this is immaterial, since a special device provides 
a scale of degrees of revolution to the same base 
as the pressure diagram.

The Cossor indicator incorporates a photo-electric 
device for imparting the horizontal motion to the 
beam. A cam attached to the engine shaft moves 
between a lamp and a photo-electric cell, so that the 
variation of the photo-electric current is determined 
by the cam profile. The potential applied to the 
horizontal deflector plates is proportional to this 
current. The cam profile may be cut so that either 
a crank-angle or a volume base is obtained. A 
similar result is achieved with the Zeiss-Ikon in
dicator by means of a slider driven by the engine 
shaft and running around a resistance. The mode 
of variation of the resistance may be chosen to 
give whatever base is required for the diagram.

Some cathode ray indicators have been described 
as fully as is possible within the compass of this 
article. It remains to discuss to what extent they 
fulfil the functions for which they were developed.
There can be no doubt that the effects of inertia 
have been almost completely eliminated; it has 
become possible to obtain diagrams of a single 
engine cycle; and changes in the combustion process 
consequent on changes in spark advance, mixture 
strength, load, etc., can be observed as they actually 
occur. In addition, with some indicators the val
uable rate of change of pressure diagram is available 
and motions as well as pressures may be studied 
and correlated. ]
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The principal disadvantage of the instruments 
is the difficulty of calibrating the pressure scale. 
This is associated with the change in the behaviour 
°£ the pressure units with increasing temperatures. 
All but the electro-magnetic type of .indicator can 
be calibrated with a static pressure, but this calib
ration cannot conveniently be carried out at the 
temperature at which the unit will work, so that 
there is always an uncertainty as to the correctness 
°f the pressure scale. The degree of this uncer
tainty varies between instruments; with resistance 
elements it is of such magnitude that this type 
°f indicator is being discarded.

The cooling of the pressure unit may be improved 
by increasing the length of the passage connecting 
the unit with the engine cylinder. This expedient 
toay involve the introduction of a vibration emitted 
by the passage acting as an organ pipe, which is 
superimposed on the pressure diagram. A short 
Passage is usually essential to prevent destruction 
°f the pressure unit by heat, and if its length is 
Restricted to about one inch, the frequency of the 
vibration introduced is so high that it may be sup
pressed by electrical filter circuits without seriously 
affecting the accuracy of the diagram. When, how- 
over, the length of the passage is increased, its

fundamental frequency approaches that of the det
onation wave which is set up under certain condi
tions of combustion, and it may be difficult to separ
ate the two effects, one a true combustion phenom
enon, and the other an error introduced by the indi
cator. Some experimental work has been done with 
various forms of passage, in an attempt to reduce 
the amplitude of these passage vibrations, but there 
is a danger that pressure vibrations occuring in thef 
cylinder may also be suppressed, as far as the dia
gram is concerned. This uncertainty regarding the 
authenticity of observed vibrations may be regarded 
as a defect of cathode ray indicators, but it should 
not be overlooked that the difficulty arises only 
on account of the sensitivity of the instruments— 
similar vibrations undoubtedly occur in the con
necting passages of other indicators, but the instru
ments are not sufficiently sensitive to detect them.

When these three defects—the calibration diffi
culty, the temperature effect, and the passage 
interference—have been eliminated, we shall have 
an almost ideal indicator. In its present state of 
development, the cathode ray instrument is un
doubtedly capable of providing more precise infor
mation concerning the cylinder processes than any 
other high-speed engine indicator.

Page for Women . . . Not to be Read by Men.

ESSAY ON MAN

Men are what women marry.
bhey have two feet, two hands, and sometimes 

two wives.
bhey never have more than one collar or idea at 

a time.
Like Turkish cigarettes men are all the same 

material.
rf'he only difference is that some are better dis

tinguished.
Generally they can be divided into three classes.— 

husbands, bachelors and widowers.
An eligible Bachelor is a mass of obstinacy and 

suspicion.
Husbands are of three varieties—prizes, surprises, 

or consultation prizes.
Making a husband of a man is one of the highest 

Plastic arts known to civilization.
It requires science, sculpture, commonsense, faith 

and charity, mostly charity.
H is a psychological marvel that a soft, fluffy, 

tender violet-scented thing like a woman, should 
onjoy kissing a big, awkward, stubbly-chinned 
tobacco-smelling, and bay-rum-scented thing like 
a man.

It Von flatter the man, you frighten him to death.
If you don’t, he thinks you don’t appreciate him.

If you permit him to make love to you he tires ot 
you too soon.

If you dont, you soon cease to interest him.
If you argue with him in everything you soon cease 

to charm him.
Believe him in everything and he thinks you a 

fool.
If you don’t, he thinks you a cynic.
If you wear gay colours, a startling hat, use rouge, 

he hesitates to take you out.
But wear a tailor-made costume, plain hat and no 

rouge, he takes you out and stares at the Miss 
in the gay colours.

If you join with him in his gaieties and approve 
of his smoking and drinking, you are driving 
him to the devil.

If you don’t approve you bore him to tears.
If you are the clinging vine type, he doubts you 

have brains.
If you are a generous, broad-minded, independent 

type, you have not a heart.
If you are the silly type he longs for an intelligent 

mate.
If you are brilliant, he wants a playmate.
If you are popular with other men he is jealous.
If you are not, he hesitates! to marry you.
Damn Men Anyway'—The Popeyed Bipeds ! ! !
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GOLD DREDGING IN VICTORIA
By D. R. DICKINSON

Gold winning operations in Victoria during the 
past few years have met with such varied results 
that generalisations regarding the future are dif
ficult to make. It is, however, becoming increas
ingly evident that scope still exists in Victoria, 
particularly in the North-eastern province, for fairly 
large scale dredging enterprises, and it is also 
worthy of note that in the present gold mining 
revival Victorian bucket dredging companies, with 
one exception only, have all developed into profitable 
investments. Companies at present operating are 
Cock’s Eldorado, Victoria Gold, Bright Valley, 
Adelong and Campbell’s Creek (temporarily suspen
ded), while the Redbank Company expects to 
complete its dredge about the end of the current 
year.

The stability of bucket dredging, as compared 
with the fate suffered by so many quartz and deep 
alluvial mines, may perhaps be attributed to the 
fact that a shallow alluvial proposition can readily be 
proved or disproved by relatively inexpensive boring, 
supplemented if necessary by shallow shafts, and 
the opportunity for wild-cat flotations is consequent
ly very limited; further, it is in this branch of 
mining alone, even despite the appreciated value 
of gold, that improved mechanical equipment can 
be relied upon to outweigh the higher cost of fuel 
and stores generally, and of the more expensive 
and frequently less experienced manpower now 
available as compared with the conditions pertaining 
some fifty years ago when similar deposits were 
extensively exploited; again, known areas suitable 
for shallow alluvial mining are not as yet exhausted, 
whereas a reefing venture must almost inevitably 
be of an exploratory nature in the early stages at 
least.

The location and testing of sufficiently extensive 
areas carrying payable values is, of course, the 
initial objective and difficult though this may prove, 
it is frequently one of the lesser obstacles to be 
overcome. Desirable dredging properties in Vic
toria are often situated in fertile valleys where the 
bulk of the land has been alienated from the Crown 
and the acquisition of dredging rights therefore 
involves purchase or compensation treaties with 
landowners, in whose estimation land required for 
mining purposes almost invariably assumes amazing 
values, which can usually be reduced only by 
protracted negotiations. Another problem of first 
magnitude is the delivery of a sufficient water supply 
to the site of operations. This may involve the 
sinking of specially constructed mesh-lined pumping 
bores as is becoming the practise at Eldorado; 
the erection of extensive dam systems which is the 
method adopted at Redbank, or in extreme cases 
even the expensive alternative of purchasing water 
from an established supply scheme. A dredging 
lease issued by the Crown is also necessary before 
operations can be commenced and the granting of 
this is contingent on the establishment of approved 
settling works. In some cases it is also stipulated 
that adequate resoiling methods be employed so

that the worked land will carry normal vegetation 
and be able to resist undue erosion which, in 
addition to giving rise to waste-land areas, may 
cause stream pollution of a serious nature.

These requirements can in general be more easily 
met by bucket dredging methods than by hydraulic 
sluicing, which requires a dry working paddock - 
and is therefore not readily adaptable to contem
poraneous reselling operations. A bucket dredge 
has the further advantage that its operating costs 
are generally much lower, perhaps only 3 pence per 
cubic yard, while the corresponding figure for a 
pump sluice is seldom less than 8 pence; on the 
Other hand, amortization charges are usually 
greater for dredges. Sluicing, of course, has defi
nite advantages under certain operating conditions, 
particularly in regard to stripping of overburden 
and mobility of working depth. Remarkably low 
costs have also been achieved at times, a notable m 
instance being a paddock of 1,000,000 cubic yards 
in the Mitta Mitta Valley treated by the Pioneer jj 
Company at less than a penny per yard. It is 8 
not, however, proposed to discuss at length the 
relative advantages of the two systems but to out- i 
line briefly the properties, plants and methods of jj 
some of our leading bucket dredging companies.

The Cock’s Eldorado Company is obtaining its 
large and highly payable yield from a property 
which presents unusual operating problems. Tin 
auriferous gravels occur overlying clay floors a 
30, 60, and 90 feet, and, resting on bedrock at 180 
feet. The gravels themselves are rich, but the tj 
intervening alluvium, although carrying some values, g 
is quite unpayable. The factors controlling the — 
deposition of the gravels on floors are not definitely 
known, but it is evident that the thalweg of Reedy 
Creek was at one time some 200 feet lower than 
at present, and that periods of quiescence, of silting 
up, and of vigorous erosion have alternated.

Since 1855, when the field was discovered, many 
attempts have been made to develop the area and 
famous old mines such as the McEvoy and the 
Kneebone actually earned large profits at times, 
but the water-logged ground was exceedingly dif
ficult to hold, and shafts and drives frequently 
“came in” almost without warning, and in some 
cases with considerable loss of life and property. 
The Cock’s Pioneer Companies’ powerful hydraulic 
sluicing plants were more successful and for over 
30 years extracted large quantities of gold and 
tin oxide from the first three floors.

Completed in 1936 at a cost of nearly £90,000, 
the Cock’s Eldorado bucket dredge is 328 feet long, 
weighs 2,100 tons, and with 120 buckets each 
delivering 12 cubic feet, is capable of digging and 
treating 200,000 cubic yards of gravel per month. 
The buckets, of specially toughened manganese 
steel with nickel-chrome steel connecting pins, tip 
at the rate of 21 per minute over a hexagonal top 
tumbler which is connected by inclined belt-pulley 
drive and reduction gears to a 200 horse-power 
electric motor mounted on the pontoon deck; the
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pumps, jigs and winches consume an additional 
050 horse-power.

The present working face is about 80 feet high 
and the rated digging depth would allow a maximum 
of another ten feet to be taken. Mooring winches 
work the dredge backwards and forwards across 
the face which has a batter slope just sufficient 
to support the ground, and at each reversal of 
direction the bucket band is raised a foot, the pro
cess being repeated until the whole height has 
been covered and the pontoon then being moved 
forward to enable another strip to be cut out. 
Water level in the present paddock is some ten

which removes the ferrous material and leaves an 
exceptionally high grade cassiterite concentrate.

The Victoria Gold Dredging Company is also 
a heavily financed enterprise and one whose deve 
lopment may have a considerable influence on the 
future of large scale dredging operations in Victoria, 
both from the aspect of encouraging English 
interests which have recently received several 
rather severe setbacks in gold mining ventures in 
this State, and more particularly because the settling 
and resoiling works employed are more elaborate 
than anything previously attempted here, and if 
successful may well be argued as a precedent by

VICTORIA'S LEADING GOLD WINDER.
The Cock’s Eldorado all steel electric dredge is the largest and most powerful yet constructed 

in Australia. It is an established dividend payer and earns up to £4,000 per week tri favourable 
ground.

feet above creek level and above this again there are 
about 15 feet of old tailings exposed, while a further 
ten feet extend downwards from the water line and 
rest on the natural surface ; the digging ladder is 
thus unable to reach the rich 90-ft. floor. In order 
to command deeper ground it would be necessary 
to lower the water level and this would involve 
the reconstruction of the discharge chutes at the 
stern end and possibly the installation of spoil 
elevators. The unconsolidated tailings forming the 
upper part of the face would constitute a further 
difficulty if the water were to be lowered the re
quired ten or fifteen feet and it would probably be 
necessary to either remove portion of them mech
anically or to devise some means of temporary 
support.

The company has an efficient shore treatment 
Plant for handling the crude concentrates from 
the primary jigs on the dredge. The gold is re
covered by barrel amalgamation and the gold-free 
residue then passes through secondary jigs and 
over a concentrating table before being finally 
dried and treated in an electro magnetic separator

other companies seeking dredging rights in pastoral 
areas. The company’s initial returns are pro
mising and are at present being keenly watched by 
Stock Exchange operators.

The property extends along the London River 
from Strang ways towards Newstead and like 
Eldorado presents an interesting geological problem 
in that the auriferous gravels, which occur in 
ground averaging about 25 feet deep, appear to 
be identical in origin with deep alluvial deposits 
worked both up and down stream at depths of about 
100 feet. Faulting of the lead is evident at the 
Guildford Plateau mine a few miles up stream, where 
the wash has been prospected from an adit about 
fifty feet above creek level, while in the main shaft, 
only a few yards from the mouth of the adit, the 
bottom of the gutter is about 80 feet below the 
collar. A typical section at Newstead shows layers 
of silt and rich black soil overlying some eight feet 
of gravels which carry water-worn gold and rest 
either on bedrock or on shallow drift material. The 
area has been carefully tested by transverse lines 
of bores with a shaft for bulk sampling.
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Expenditure prior to the commencement ot 
production exceeded £100,000 of which nearly £70,000 
was required for dredge construction. The dredge 
is of the same general design and manufacture as 
that at Eldorado, but has a shorter bucket band 
and a correspondingly shorter pontoon suitable for 
operation in the shallower ground. The digging 
capacity, at 175,000 cubic yards per month, is a 
little lower. The tumbler drive has also been varied 
and is by crown wheels and pinions, through en
closed double helical reduction gears and flexible 
couplings, to motors mounted on the same staging 
as the shaft which is driven from both ends. The 
resoiling apparatus constitutes somewhat of a new 
departure and it is anticipated that' the rich alluvial 
flats included in the lease will be restored virtually 
to their former condition.

The valleys of the Ovens and Buckland Rivers 
have in the past responded more prolifically to 
dredging than has any other part of the State, and 
if is recorded that as many as 40 plants have worked 
in the area at the one time. The average cost of 
the bucket dredges formally employed was about 
£5,000, and with low overhead and operating costs, 
large dividends were the rule rather than the 
exception. Steam power was used, the boilers 
being wood fired since in the early stages at least 
there was ample cheap fuel on the adjacent 
hillsides.

The Bright Valley Company is at present oper
ating a modern all-steel dredge about a mile up
stream from Bright, in the flats along the Ovens 
River. Like its predecessors, it has a wood fired 
boiler, and, being required to dig to shallow depths 
only in more or less normal river alluvium, is prov
ing very satisfactory and operating costs are reason
ably low. The average quantity treated per week 
is about 15,000 cubic yards from which returns 
range up to and over 70 ounces of gold.

Some three miles further upstream, the Adelong 
Gold Estates Company is maintaining a similar 
output with an older type of dredge transported 
from Adelong, New South Wales, a few years ago. 
Sufficient gold has been won to make this company 
a consistent dividend payer, and its difficulties have 
been due to deficiencies in plant rather than in 
the ground treated. Its success thus augurs well 
for the better equipped Bright Valley Company.

Confidence in the potentialities of the district 
is reflected by the fact that Tronoh Finance Ltd, 
of London has recently decided to exercise at heavy 
cost, an option granted by Beechworth Alluvials 
Ltd. over a lease area near Harrietville, which has 
been carefully tested by both companies. The 
intention is to float an operating company with a 
capital in the vicinity of £350,000 to develop the 
leases by bucket dredging to a depth of approxi
mately 100 feet.

_____

"HANG-OVER"
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MOD E R N HIG Hi Si P EE D IG hi ITI ON CO I LS FO FI 
AUTOMOB I LE ENGIN ES

By R. M. DUNSTER

(Condensed from the original paper as presented So the Fourth Year Electrical Students).

The reliability, smoothness of running and speed 
capabilities of the modern automotive engine are 
largely attributable to improvements made during 
recent years to the ignition system. Ignition of 
the compressed mixture in the cylinder is effected 
by means of an electric spark that is caused to 
Pass across a gap between the electrodes of a 
spark plug, at a definite time in relation to the 
motion of the crankshaft. Passage of the spark 
must be positive and accurately timed, under all 
conditions of speed and load, otherwise, power is 
lost and the speed becomes erratic. It is therefore 
clear that the high tension voltage necessary for 
the spark must be ample and unfailing.

The amount of energy delivered during the dis
charge of the spark bears no relation to the amount 
necessary for ignition of the charge, because the 
latter is, in all cases, a very small quantity. Pro
vided that the explosive mixture is of reasonable 
composition, the electrostatic energy stored in the 
capacitance associated with the spark plugs and 
cables, when these are charged to the sparking 
voltage, is always sufficient to cause ignition. The 
energy usually delivered to the spark plug points is 
of the order of .01 to .02 joules per spark. The 
Problem of ignition is therefore simply that of 
supplying the energy necessary to raise the high 
tension system to the sparking potential, whilst at 
the same time supplying any leakage losses that 
may occur. Provided enough energy is supplied, 
the voltage of the secondary system will rise until 
the spark gap breaks down.

In the conventional coil ignition system the high 
tension current is generated in a coil, <he proper 
design of which is only possible when the voltage 
requirements under all conditions are known. 
Experiment has shown that the magnitude of the 
breakdown voltage depends principally on the 
temperature of the negative electrode of the plug, 
°n the length of the spark gap, and on the density 
and temperature of the mixture. The composition 
°f the mixture also influences the voltage required, 
though to a lesser degree. Figures available show 
that the voltage required for starting and low speed 
operation may be as high as 15,000 volts, and that 
a much lower voltage will suffice at high speed 
chiefly because of the reduced pressure of the 
mixture, being at most 9,000 volts. However, figures 
vary widely, as low as 4,000 volts being given for 
one engine at top speed, and it seems that generally 
a coil will give satisfaction if it is capable of 
supplying 10,000 volts under all conditions of 
normal operation.

In modern practice an iron-clad construction of 
coil is employed, giving a magnetic circuit, mostly 
through iron, thus strengthening the magnetic field

and localizing it so that radio interference is 
reduced. For design purposes perfect coupling is 
assumed, for although actual coils are not absolutely 
close coupled, the coefficient of coupling is at least 
90 per cent, in most cases, and coil performances 
calculated on this basis agree reasonably well with 
those obtained by tests on actual coils.

By considering the primary current as an 
equivalent current in the secondary winding, and 
treating the latter as a damped inductive circuit, 
it can be shown that, when a primary current having 
a value I. is interrupted the maximum voltage 
induced in the secondary has a value given by the 
equation:—-

V = kl.
where “k” is the “current factor” of the coil and 

is a function of Aj/ Li L=

C
where Li = primary inductance with open 

circuited seconda’-v,
Le = secondary inductance with open 

circuited primary,
C = equivalent secondary capacitance, 

= O+Ci/r” since close coupling is 
assumed.

Employing the best values of winding ratio, etc., 
there is a maximum value of current factor that 
can be obtained with a coil of any given inductance. 
Such values are shown plotted in Fig. I.

For a given value of primary current, this curve 
also represents the variation of secondary voltage 
with primary inductance. In actual practice, how
ever, the primary current at any instant after the 
current has been closed will be given by the 
equation; —

Where
E = steady e.m.f. applied to the primary 

circuit,
R = the total resistance of the primary 

circuit,
e = the base of Naperian logarithms 

= 2.71823,
t = time that has elapsed since closure of 

the primary circuit.
From this equation it will be seen that for high 

engine speeds when “t” is very small a high value 
of inductance considerably reduces the value to 
which the current can build up.

Coil design is governed by certain practical 
limitations, the most important of which are here 
considered.
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The primary current which sets a lower limit 
to the value of the current factor for any required 
secondary voltage is itself limited by arcing at 
the circuit breaker contacts. Current practice is 
to limit it to 3.5 amperes at low speed.

Primary inductance is not allowed to exceed 40mH 
in practice as higher inductance would require very 
large and costly windings, or else a nearly closed 
iron circuit, which latter would result in excessive 
damping and an inefficient coil. The upper and 
lower practical limits are indicated on the graph 
of Fig. 1.

With an upper limit for I in the above eouation 
of 3.5 amperes at standstill, the total resistance 
of the primary circuit R, can be calculated for any 
nominal system voltage, and hence for any value 
of inductance Li values of maximum current at 
break can be calculated by the use of this equation 
for several times of closure in milliseconds. This 
was done by the author for the 6-volt and 12-volt 
cases, with inductance values, La, of 10, 20, 30, 
and 40 mH., and closure times ranging from infinity 
to 2 milliseconds. The values of current thus ob
tained were then multiplied by the appropriate 
current factor taken from Fig. 1. This gave the 
maximum voltage attainable for given values of pri
mary voltage, primary inductance and time of closure 
of the contacts, assuming the values of primary and 
secondary capacitances, secondary load, etc., used 
in obtaining Fig. 1. The results are shown 
plotted in Fig. 2.

Assuming that the voltage available from the 
coil will never be less than 10,000 volts with a 
system voltage 25% above normal, it is seen from 
Fig. 2 that the shortest time of closure which can 
give the specified voltage with an ordinary single 
breaker arrangement is 3.5 milliseconds with a 
6-volt system and 2 milliseconds with the 12-volt.

The time of closure at a given engine 
speed will depend upon the cam angle 
during which thje contacts are pressed 
together. It is considered that 20 degrees of cam 
angle is necessary to open and close the contacts 
without chattering at high speed. This means that 
the closure time for a six cylinder engine running 
at 4,500 r.p.m. would be 3 milliseconds, which is 
slightly below that necessary to give the required 
voltage for a 6-volt system. In the case of an 
eight cylinder engine running at the same speed the 
closure time with a single contact breaker would 
be 1.85 milliseconds, which is just sufficient on a 
12-volt system but out of the question with a 6-volt 
coil.

One obvious method of overcoming the difficulty 
of the very short closure time with the eight 
cylinder engine and 6-volt system is to divide the 
duty between two separate coils, each with its own 
circuit breaker. A usual arrangement, however, for 
eight cylinder engines is a single coil, but with 
two circuit breakers operated from the one four 
lobe cam, the two pairs of contacts being connected 
in parallel.

Consider the cam followers for the two pairs of 
contacts set at an angle C apart, as represented by 
the arrows 1, 1' in the figure. In the position shown 
the contacts at 1 are just being closed, the coil 
primary having been open circuited for a period 
given by angle B. As the cam rotates these con
tacts keep the circuit closed until the position 
2-2' is reached, when the circuit is opened, the

other pair of contacts having been opened all the 
time. The circuit then remains open for another 
period given by the angle B, until it is closed by 
the second breaker at 3'. (For ease of drawing the 
followers have been represented as moving relative 
to the cam, whereas, actually, it is the cam that 
turns). By this arrangement the time of open 
circuit can be reduced, as much as other considera
tions will allow, without either pair of contacts 
having to be opened or closed too rapidly. This 
allows a greater closed circuit period than is possible 
with a single pair of contacts. The angle B must 
be sufficiently large to give the spark time to ignite

3'

the charge properly, and sufficient additional angle 
must be allowed as manufacturing tolerance, other
wise one circuit breaker might close too soon after 
the other has opened, or even before. Delco Remy 
allow an inaccuracy of 1 degree in the timing of 
the instant of opening or closing the contact 
breakers.

It has been discovered that due to a certain 
phenomenon which comes into play when the period 
of open circuit is very short, the coil, for a given 
time of primary circuit closure, will be capable of 
giving a greater secondary voltage than would a 
similar coil with a single circuit breaker. It has 
been shown that the spark discharge from an 
ignition coil consists, in general, of two components, 
a high potential spark called the “capacitance 
component,” followed by a low voltage arc—the 
“inductance component.” If the coil were adjusted 
for optimum secondary potential, the primary and 
secondary currents and the primary potential would 
all be zero at the moment of maximum secondary 
potential, and the whole of the energy would be 
electrostatic in the secondary capacitance. In such 
a case the discharge would only consist of a 
capacitance component. With an ignition coil, 
however, the capacitance of the primary circuit 
condenser necessary to suppress arcing at the con
tacts is generally much in excess of that required 
for optimum secondary potential, so that this 
condition does not hold. Hence, at the moment 
of maximum secondary potential the total energy
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in the coil may well exceed the electrostatic energy 
°£ the secondary. It follows in this case that only 
a Part of the total energy is dissipated in the first 
papacitance component of the discharge, the remain
ing energy being available for transformation into 
electromagnetic energy during the passage of the 
inductance component.

The total duration of the discharge, which may 
be as long as six milliseconds, will depend upon 
the reserve voltage of the coil, being at least .83 
billiseconds when the reserve is only 10%.

Effect of reclosure of the primary circuit. If the 
Primary circuit is closed before the discharge has 
ceased, the latter is extinguished in less than .1 
billiseconds, during which period a considerable 
^transference of energy to the primary circuit 
occurs, the primary current building up rapidly to 
a value which is proportional to the unidirectional 
secondary current at the instant of closure. Even 
after the actual discharge has ceased, there will be 
oscillatory energy in the primary and secondary 
circuits, and provided the primary contacts are 
closed before this has completely decayed, energy 
W be transferred to the primary circuit. W. R. 
Debenham, as a result of experimental investi'ga-

ro/ye

Primary lfiduciari cc — miHfhe/jrys

b'ig. 1.—Cu.'rve showing the maximum value of “cur- 
rent factor” attainable with a coil of any given primary 
bductance.

tiens, has concluded that for calculation purposes 
it may be assumed that retransference of energy 
will occur provided the period of primary open 
circuit is less than 1.4 milliseconds, when the coil 
is operating at the maximum voltage at which it 
will regularly give a spark. For consideration of 
the limit of coil performance this is the important 
condition of operation.

In the case of a single coil with a single contact 
breaker, it has already been stated that about 20 
degrees of cam angle should be allowed for a pair 
of contacts to open and close. Since at 4,500 
r.p.m. this corresponds to 1.45 milliseconds, no 
account need be taken of energy being retransferred 
to the primary circuit when such an arrangement 
is employed. When double contacts, such as those 
previously described, are used, however, the open 
circuit period on an eight cylinder engine running 
at 4,500 r.p.m. is only .3 milliseconds. There must 
therefore be a considerable retransference of energy 
to the primary circuit, resulting in a much higher 
voltage than that indicated by Fig. 2. Because 
of this retransference of energy, speeds of over 
9,000 r.p.m. could be possible, as far as ignition is 
concerned, for eight cylinder engines.

6 volt coils —

Concf/hons'.-
s/ropfea' seccntfortf
/eataeje /occf -5" meg

Te/mory Cqoacr/y ./z y £

•20mH

Closed circuit period _ mi//,seconds.
Fig. 2.—Curves giving the maximum secondary voltage 

obtainable with coils of various values of primary induct
ance for different periods of closure of the primary cir
cuit, on both 6 volt and 12 volt systems. (Maximum 
primary current assumed to be 3.1 amps.).
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THE MELBOURNE UNIVERSITY ENGINEERING 
STUDENTS' CLUB, 1915-1938

The Melbourne Engineering Students’ Club was 
inaugurated at a general meeting of students held 
on Thursday, 22nd April, 1915. The object of the 
club as stated on that day was “to have lectures, 
papers and discussions of such a nature as to 
benefit the students”, and this has continued to 
the present day.

The original office-bearers of the Club were: — 
President, Professor Henry Payne; Vice-P.esidents, 
Professor E. W. Skeats, Dr. H. St. J. Summers, 
Messrs. G. Higgins, E. B. Brown, A. Henderson, 
and A. H. Merrin; Staff Représentât!? s, Messrs. 
W. H. Kernott, J. Lupson; 1st year Representative, 
Mr. J. A. R. Montgomery; 2nd. year, Mr. F. S. 
Daley; 3rd. year, Mr. A. E. Kelso, and fourth year, 
Mr. W. A. J. Buckland; the Honorary Secretary 
and Treasurer, Mr. F. M. Shaw. Also recorded 
in the early minutes of the club are such names 
as D. H. Bakins, H. B. Berwick, A. C. Leith, R. V. 
F. Eldridge, D. V. Isaacs, and many others, all of 
whom are now well known in the Engineering 
world.

In its early years, the club levied a subscription 
of one shilling per annum to meet expenses, but, 
when in 1923 the club received a grant from the 
Students’ Representative Council, the subscription 
was abolished, and membership was made open 
to all members of the University Union.

From this early beginning, the club has gone on 
through varying degrees of prosperity, until to-day 
it holds a strong position in the University life 
of every Engineering student.

The minutes of the years 1919 and following are 
interesting in that they contain the names of many 
men who held commissioned rank in His Majesty’s 
forces during the World War. They were men who, 
having served their King and country, were willing 
to spend more years of their life in better fitting 
themselves to serve their community in the field 
of Engineering.

In the first year of the Club’s existance, a Social 
Evening was held, which became an annual event, 
and was later known as the Engineers’ Annual 
At Home. The students, however, did not confine 
their energies to this one diversion, for, in 1931, 
was inaugurated a function whch already has 
become almost a tradition, that is, the Engineers’ 
End-of-Term Dance. These functions are looked 
forward to, not only by Engineers’ but by all the 
students of the University.

In the field of sport, the Engineers are usually 
able to acquit themselves with honour, especially 
with oar and rifle. In both these spheres the 
Engineers excel, and the John Grice Shield foi
l-owing, and the Lord Northcote Cup for shooting, 
have come to occupy an almost permanent position 
in our Library.

The students of the School have always been 
well to the fore in Commencement revels from the 
time when, during the war, they built bridges across 
the lake. In later years they took a leading part

in the annual Block Parade, and, when this revelry 
was abandoned, the Engineers continued to hold 
a Commencement Stunt in the University grounds.

COMMENCEMENT STUNT
This year, commencement traditions were again 

fully upheld by the Engineers during one lunch 
hour in Commencement Week, when the pages of 
history were turned back and Captain Cook and 
his crew re-enacted their adventurous voyage to 
Australia upon our own dignified duck-pond.

Once under way, the boys took some stopp ng. 
Having reached terra firma after a hectic fumiga
tion of the ship with a fire hose, the hardy 
adventurers were given a civic reception. Fore
most among those present were The Brewery Band, 
Ned Kelly and Billy Hughes (carrying a bouquet 
of cabbage leaves for Mrs. Cook).

The amicable atmosphere was soon disturbed 
by the advent of an aboriginal raiding party who 
proceeded to do a “Big Apple.”

The landing party was then taken for a tout 
of the ’Varsity grounds in a “Spirit of Progress,” 
made mainly of a beer keg, and re-named “Sir 
James Barrel.” The assembled onlookers then 
hurried off to their lectures, leaving the Engineers 
to clear up the debris.

END-OF-TERM DANCES.
The first End-of-Term Dance was held in the 

Buffet of the Union Building. Over four hundred 
people were present, and enjoyed dancing on an 
excellent floor. We must thank the Honorary 
Secretaries, Messrs. J. N. Almond and I. B- 
Montgomery, for a pleasant evening, and congra
tulate them for being able to hand a record sum 
of over £21 to the Union Building Appeal.

ANNUAL AT HOME.
The Annual At Home was held this year at Tudor 

Court. The two hundred guests spent a very enjoy
able evening, and we are pleased to announce that 
for the first time for many years, this function 
showed a small profit, for which credit must be 
given to the organising secretaries, Messrs. R. M- 
Dunster and R. H. Patterson.

PRESIDENTIAL ADDRESS.
The Dean of the Faculty of Engineering, Pro

fessor Burstall, delivered his Presidential Address 
to the club on Tuesday, March 22nd. Professor 
Burstall said that he would adopt the style of a 
company chairman presenting his annual report, 
and reviewing the progress made in the school 
during his first year of office.

After five years of diminishing numbers, the 
school recorded a large increase this year; the 
number of first year entries were only four lesS 
than the record in 1920.

Several changes of regulation recommended b'/ 
the Faculty had come into force during 1937. 
Noteworthy among these was the introduction of



CRANKS AND NUTS, 1938

a new three-year course for the degree of Bachelor 
of Engineering Science (B.Eng.Sc.), and of a 
research degree in engineering.

The School had been fortunate in receiving as 
members of staff Dr. M. W. Woods, B.Sc., B.E. (Tas.) 
D.Phil. (Ox.), a Rhodes Scholar, who was to occupy 
the position of Research Officer, and Mr. Mansergh 
Shaw, Wh.Sch., M.Eng. (Sheff.), A.M.I. Medi. E„ 
of the University of Sheffield. The appointment 

S' of Mr. Sublet as Sub-Dean should prove of great 
4 benefit to students, said Professor Burstali. 
’• During 1937, a sub-committee had been appointed 

to consider the future requirements of the Engineer
ing- School in buildings and equipment. The staff 

i of the school had co-operated in preparing plans
j. and estimates, and a number of minor alterations 
, had already been effected.

Professor Burstali then presented a list of the 
apparatus acquired by the school since his arrival. 
This comprised purchases, donations from various 
firms, and pieces constructed in the workshops. 

Lr Some of this equipment was exhibited at the\ meeting.
Speaking on the research activities of the de- 

’ Partaient, Professor Burstali said that this phase
of the work had been well started. Dr. Woods 

, Was conducting experimental researches on the
high speed gas engine, and Mr. Martin was study- 

0 tag the properties of Australian dielectrics. In
addition to the two full-time research officers, five 

„ members of the lecturing staff were investigating
specific research problems. Associate-Professor 

1 Brown had developed a new form of speed measur-
^ tag device, and the speaker had investigated new

means for effecting artificial respiration.
In concluding, Professor Burstali acknowledged 

the assistance which he had received from members 
e of the staff, and said that the cordial relations
1 with both staff and students had made his work
i congenial.

KERNOT MEMORIAL MEDAL PRESENTATION
On the 17th June, there was a large gathering of 

graduates, students and friends on the occasion of 
the presentation of the Kernot Memorial Medal to 
A. G. M. Michel, M.C.E., F.R.S., who unfortunately 
was unable to be present.

The Dean of the Faculty, Professor A. F. Burstali, 
introduced the Chancellor, Sir, James Barrett. Sir 
James recalled that his friend, Professor W. C. 
Kernot, was the first person to occupy the Chair 
of Engineering at Melbourne. Friends and past 
students subscribed to a fund to endow a medal to 
the memory of Professor Kernot, for advancement 
in Engineering Science by an Australian.

Professor Burstali gave an outline of Mr. 
Michel’s work on the investigation of lubrication. 
Among his more important inventions is the thrust 
bearing which bears his name. This enabled marine 
architects to adopt high powered turbines without 
fear of propulsion troubles. He also designed a 
crankless mechanism and applied it to prime 
movers, pumps and valve gears.

In the absence of Mr. Michel. Professor Burstali 
received the medal from the Chancellor on behalf 
of the recipient.

The assembled guests then adjourned to the 
Engineering School where several departments 
were open to inspection.

The evening terminated with the guests partaking 
of supper in the Civil Drawing Office.

LECTURES.
During the session, several interesting addresses 

have been presented at meetings of the club.—
Mr. J. P. Jeppe—“Motor Spirit and its Relation 

to the Automobile."
Mr. A. E. Kelso—-“Streams and Storages.’’
Mr. J. B. O. Hoskingi—“Port of Melbourne."
Dr. M. W. Woods—“Producer Gas Vehicles.”
Mr. A. G. M. Michel—“The Tilting Pad Bearing 

and its Development.”

j

OBITUARY
Passed peacefully away In the presence of his dear father and loving friends at 

the Seat of Judgment and Administration ^7tll August, 9o3.
Mr. A. Chair, A.B., St.Ched.

“Here lies the body of Aerial Chair,
Of what he died, we are not aware,
He was right, dead right, and his case was strong,
But he’s just as dead as If he’d been wrong. ’

R. S. V. P.
Inserted by his children.

f
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THE SURVEY CAMP
JANUARY 29th — FEBRUARY 19th, 1938

As the site at Koon Warra- occupied in previous 
years was unavailable, the camp this year was held 
at Eildon, and, under the leadership of Mr. Darwin, 
turned out to be a most enjoyable and profitable 
affair. The site chosen, was at the foot of the 
Sugarloaf Reservoir, the former Works Offices being 
used to house the “administrative” staff, and also 
as an indoor Mess-room—a luxury compared to the 
customary marquee.

The advance party travelled up on the Wednesday 
prior to the commencement of the camp-proper, 
in order to erect tents, cook-house, and, generally 
to provide the place with a few amenities. Work 
to this end progressed rapidly when taken in hand, 
swimming, shooting, and sleeping being temporarily 
set aside, in fact, all the jobs were complete when 
the main party arrived on Saturday.

After a glorious Sunday of sunshine, the real 
business was started upon, and a casual observer 
in the district would have wondered at the spectacle 
of small parties of half-clad males wandering 
around, apparently aimlessly, carrying the weirdest 
combinations of timber and metal, which were 
occasionally and with no apparent reason set upon 
the ground and inspected very closely. So much 
for the casual observer, in reality a large (Oh how 
very large!) area of the land around was being- 
surveyed with great accuracy, detail, and1—yes-— 
speed.

The monotony of trying to close traverses, check 
levels and reduce “tach” readings, was broken

several times, and for entirely differing reasons. 
One should first mention the tours of inspection of 
the many works involved in the Sugarloaf-Rubicon 
Hydro-Electric Scheme; for which our thanks are 
due to Mr. Gould of the S.R. & W.S.C. and the 
members of the S.E.C. who made these trips pos
sible and made the most patient of guides.

Several minor events occured during the camp, 
and may be recorded; one might mention in this 
category, the “epidemic” of one-day illness; the 
rain, the local picture-show, and the long hikes and 
green apples indulged in by a section of the per
sonnel.

At last the end of the period was reached, and, 
rather regretfully was camp broken and a start 
made for the city which held the prospects of a 
fortnight’s plotting and the thought that lectures 
would soon be starting with the usual thoroughness 
that marks the Engineering courses.
It was heard about camp that:—-

The unfortunate fish, caught by Mr. Darwin was 
a bream.

Frank Michaelson’s shorts belonged to some female 
member of his family.

George Ryan and Cedric Sloane spent more time 
than was necessary to partake of their afternoon 
tea.

The comb, presented by Mr. Shaw to the member 
with the best beard, was his own personal property.

Even the most experienced of surveyors find diffi
culty in levelling.
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FIRST YEAR ENGINEERING UNDERGRADUATES.
Top Row (left to right)—D. C. Pawsey. C. J. Osborne, 1. W. Dennis, J. K. McKenzie, M. Filip n:, 

A. K. Lees, W. J. Gates, E. R. Finger.
2nd Row—B. Ralston, K, A. Robeson, K. D. McKay, L. J. Amos, J, J. Costello, W. H. Mann, G. 

N. Vance, J. L. Knight.
3rd Row—J. L. Tremewen, K. A. McLaughlan, I. C. Cromie, R. M. Harris, J. N. Been, G. R. 

Henderson
4th Row—W. I. Picken, T. W. O’Farrell, A. G. McKee, J. F. Sclioles, R. G. Pearson, M. Gasan, 

D. K. Broclc, P. L. Hickman.
Absent—D. Anderson, J. Buckley, G. G. Danowski. A. R. Edwards, E. R. Falkenbach, A. V Haney 

A. M. Hepburn, C. McKillop, J. H. Morton, I. M. Rowe, 1. L. Scott, 11. W. simmie, k. 
M. Stanton, H. L .Wayne, E. N. Welch, S. J. Colwell. T. Ferrerò, K. ,1. Glazier, w. L. 
Irwin, A. R. McPliail, D. J. Medley.



28 CRANKS AND NUTS, 1938

FIRST YEAR NOTES
A week before the academic year began, a group 

of forty odd bewildered, yet withal, handsome and 
intellectual young fellows, gathered at the 
Engineering School. These fellows immediately 
were instructed in the intricacies of the noble art 
of lettering by a stern young gentleman whose 
privilege it is to expound to us a mysterious subject 
known as Graphics. With the commencement of 
lectures we began to assimilate the atmosphere of 
the place.

We arrived at the University with certain lament
able misconceptions, viz.: That students, as a
whole, were hardworking and earnest seekers after 
knowledge and degrees, that the University was a 
dull sort of place, and that all professors were 
absent-minded members of the species.

We are now aware that the main purposes of a 
University education are:—To drink coffee, to play 
billiards, to develop a discriminating taste in beer, 
and to make the acquaintance of as many of the 
less ugly women of the place as possible. We l ave 
found that the tedium of the round of lectures may 
be alleviated: — (a) by not attending lectures or 
(b) by holding converse with kindred spirits 
throughout the same.

Moreover, we have found that only 95 per cent, 
of the professors are as above.

Talking of professors, our learned friend Pro
fessor L—— is. reported to have become so 
annoyed at members of his class creating a slight 
disturbance, that he averaged only one “er” per 
three words for 49 seconds.

Professor H------ -— is believed to suffer from
arrophobia, i.e., a fear of arrows ; even a paper 
aeroplane floating in his direction annoys him 
beyond measure.

Our own professor startled the whole engineer 
ing world a few weeks ago, when after months of 
patient toil, he produced a joke that was really 
amusing. Oh, that others of our famous men would 
emulate him ; one gets so tired of singing forced 
hallelujahs to these noble deities.

Mathematics is (or should it be are) a source of 
wonder to all of us. How can our wonderful tutors 
perform feats like finding how far an insect will 
fly before its wings drop off if it takes off from a

perfectly rough saucer, resting on a perfectly 
smooth plane? There is an answer; isn’t it 
amazing?

Geology is a fascinating subject; we have at last 
attained the desired professional air. Sieze a 
prism with the left hand and cuddle it against your 
chest; then giving a slight cough, point with the 
index finger to any face of the prism, sa ing 
sepulchraly, “This is the top." Simple, isn’t it?

We hear with regret that the lake is to be filled 
in. What will we use for mud next commencement ? 
In conclusion (all the best speake s use this joke) 
we should like to say how grateful we are for all 
that is done for us in the way of Union facilities, 
and to point out to all second year students how 
grateful they should be to us for the increased 
prestige conferred by our presence on the Faculty. 
Really, we are awfully fine fellows; we recommend 
that you should study us and so improve your horrid 
little souls; we may be a little younger, but we 
have not your blasé, conceited little ways, rig:r 
mortis has not set in in our minds, and we do 
possess a few of the rudiments of common sense; 
I repeat, copyus.

And now I should like to append a few hints to 
intending freshers out of the fullness of my 
knowledge and the goodness of my heart : —

1. Never admit doing any work during 1st and 
2nd terms.

2. Never attend a lecture if it interferes with 
billiards or beer.

3. Never produce a packet of cigarettes in the 
cafeteria. (You’ll save £’s).

4. Always have coffee at 11 a.m., unless you 
wish to be unpopular.

5. Don’t allow yourself to be thought an urger 
(n.b. an urger is a gate-crashing goomph).

6. Don’t attempt to beat the beer-drinking 
Champion of J.C.H. She’s good.

7. If senior undergrads ignore you, get your 
own back simply by ignoring them, no other 
method is entirely satisfactory.

8. Never let yourself get kidded into writing 
notes for magazines.

That’s the lot.

SECOND YEAR NOTES
Some of our fraternity of last year, having sur

vived the annual examinations, again showed their 
shining faces early this year and called themselves 
“Second Year Engineers.” Now they are hope
lessly endeavouring to learn sufficient of the 
elements of engineering to be permitted to return 
next year and proceed to learn still more elements 
in their third year. The attempts by lecturers to 
prevent them from gathering the very minimum 
which will allow this to be accomplished, have now 
convinced everyone that the work remaining to be

done accumulates at an exponential rate. (Oh, 
hateful word!) (Ed.—This refers to “work?”)

In Engineering Design we “second years” are 
told the causes of failure of the multitudinous parts 
of a certain Ford car, so frequently parked near 
the Engineering School. Any comment upon the 
lubrication of the same car would be very much 
out of place, but we feel that a little co-operation 
with our lecturer in plastics would be well worth 
while. This latter gentleman very recently told us 
of that well worn subject, plastic bearings. He



SECOND YEAR ENGINEERING UNDERGRADUATES.
Top Row (left to right)—X. de la Colina, A. J. Hargraves, G. C. Flecker, J. H. Harper, G. H.

Richardson, J. F. Fisher, 1). R. Gumming, A. W. Bailey, J. R. Dunne.
2nd Row—A. w. Douglas, I,. 0. Shields, A. F. McKernan, l'. R. Wilkinson, E. A. Kaye, D p.

Barkley, D. ,1. Cole.
3rd Row—A. E. Ferguson, ,1. C. Wisdom, C. J. King, W. Lees, I. W. Arnold, A. 0. Mason.
Absent,—J. F. Fisher, K. M. Llewellyn, .1. G. Smith, L. ,1. Sullivan, D. D. Wade/ T. A. Arnold, 

J. S. Larsen, D. A. Gray, .1. T. Hill, R. A. Il coke, A. R. Savige, T. F. Gihton, C. Davidson. 
D. Barrett, II. Haughton-James.
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specialises in marbles competitions, but will not 
comment upon the suitability of plastics for such 
purposes.

In “Strength,” our lecturer is “the students’ 
friend,” but his threats of annihilation should dis
prove this; he has already succeeded in showing 
his “strength” as an examiner to be feared. 
Mechanical has one very popular feature, there is 
no practical work, in fact, very little work. How
ever, we are disillusioned by surveying. We never 
knew that such remarkable facts could be proved 
until we did our comps. Did you ever realise that 
a peg rigidly fixed in the grounds of the University 
would rise or fall two feet in an afternoon, or 
possibly move much further in a horizontal direc
tion? We can vouch that these are facts. That 
buildings should change their positions and 
dimensions from week to week must surely be 
disturbing to members of the University.

But for all this, the life of a second year lad is 
happy. Good company, good stories and go:d ccffae 
make it worth while. When a lecture resolves 
itself into a question hour, we are frequently 
amused, especially when the queries of one student 
make the lecturer see red. We have a question 
still awa'ting an answer: What is the nature of 
the thrust bearing of a paddle steamer? Yet we 
frequently object to the attention of our student, 
who, with unruly hair and a worried expression

upon his face, interrupts our soliloquies on a com
pleted design with further investigations upon 
codes, catalogues and even design.

A few of our characters are noteworthy, our radio 
sweethearts and sunset blondes are without parallel 
in the annuls of our faculty. We are also proud 
of our quiet Spanish serenades, and his cobber of 
the whiskery face. Our aesthetic tastes are insult
ed by several red or green pullovers which un- 
gentlemanly members delight to exhibit in the 
precincts of the drawing office. It must be stressed 
that the taste in dress of most members has not 
descended to such low levels. We further deplore 
the frequent departure to the general library of 
some 2 students at that time which is recognised as 
the hour for a “cuppa,” so far these are the only 
ones who find interest in the other sex. Of much 
note are those worthies, the Colonel and the Arch
bishop, the former representing the Architects cn 
the S.R.C. and the latter wasting many hours 
representing our year on the Students’ Club Com
mittee.

Already talk of the climax of second year, the 
Survey Camp is in the air, but the fury of examina
tions is still to come, and there may be some of 
our number who, failing to interest the examiner in 
their lack of both knowledge and common sense, 
find the strain too great. Let this number be few!

THIRD YEAR NOTES
We are becoming one big, happy family, Survey 

Camp helping to cement friendships nude in earlier 
years, the only dark cloud beginning to appear on 
the horizon being that we shall soon part company 
and go out into the big, cold world. By third year, 
the routine of lectures begins to pall somewhat, add 
to this elect, reports, “see me’s,” civil designs, 
“holies” examples and other diversions (?), and 
you will see why we have that strained third year 
look.

Still, life has its amusements! Imagine the 
aesthetic thrill of joining thousands of yards of 
wire to hundreds of terminals, then closing one’s 
eyes and with bated breath, throwing in a switch 
and lo! there is a bang and a blast and much 
gnashing of teeth and the main circuit breaker is 
out. To compensate for this loss of elect, prac. 
the third year Civils indulge in the practice of 
star-gazing—both with and without theodolites, and 
according to “George” Ryan, for his part, at least, 
mainly without.

In winter time we have acrobatic displays in the 
Civil Office, John Mitchell thrilling everyone with 
his trapeze acts, especially when he lands on his 
nose. But the skipping has had to stop, under 
protest from Mr. Lawrence, who said that when 
he first heard it, he thought the demolition of the 
Engineering School had begun, so we are looking 
for fresh fields in which to dissipate the winter’s

cold. Speaking of winter’s cold, there is much 
speculation going on among the scientifically- 
minded as to whether or not the building would 
be hotter with the heaters off. It certainly could 
not be any colder.

“A detailed knowledge of the method of construc
tion of the new Chemistry School is required for 
examination purposes,” says a Civil (I) notice. 
Evidently the contractor is in league with the 
examiners, for at the slightest sign of approach by 
budding engineers, the new guard appears armed 
with hammers and other instruments of torture to 
toss one off the scene. Or perhaps the contractor 
is merely trying to hide inferior work from the 
ever-rcady eye of the third year engineers. Take
care, Prof. H------ , that the building does not
collapse during some of your famous Chem. I. 
experiments.

Everyone felt that they had lost very much more 
than an efficient lecture with the untimely death 
of Mr. Galbraith. We, as his pupils, would like to 
take this opportunity of saying how sorry we were 
to lose such a sympathetic teacher and such a real 
friend. “Civil” is not the same without him.

We have to set forth all our major idiosyncrasies, 
amusements, past times, so until next year, when 
we shall appear in the sophisticated style of fourth 
year men (praise be to the examiners) we say 
“au revoir.”



THIRD YEAR ENGINEERING UNDERGRADUATES.
Top Row (left to light)—J. C. Jenkins. II. T. Greenaway. M. E. Scbmmann, K. Hunter.
2nd Row—A. J. Clarke, R. A. Parrett, F. I. Down, C. D. Barr, R. R. Brown.
3rd Row—R. TV. Adams, S. G. Williamson, G. C. Dewsnap, G, N. Newstead, G. Beckingsale, J 

B. Mitchell.
Absent,—J. W. Knee. 0. Ryan, W. G. Tregear, C. D. Barr, C. R. Ampt, P. J. de Steiger, F. 1.

Down. H. B. E celes, V. G. Mephan, I. B. Montgomery, G. G. Ramm, N. I. H. Wetih 
J. J. Dale.
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FOURTH YEAR NOTES
Four years ago, or nearly so, 24 bright and enthus

iastic students, still “trailing clouds of glory”, and 
fresh from the school room, began to do one or other 
of the several available engineering courses. Today 
the fourth year consists of 20 weary, sober-minded 
men, of whom only 14 have completely passed their 
respective third years, and of whom ten only were 
among those who set out so blithely in 1935. Nor 
can we who are left afford to look to the future 
with complete equanimity, for “some are sung, and 
that was yesterday; and some unsung, and that may 
be tomorrow”—to wit, next November or March.

The fourth year is made up of 7 civil men; 4 
electrical; 4 mechanical, 4 metallurgical; and one 
mining. It is interesting to note that of the eight 
of 1935 vintage who have passed third year in all 
subjects, five are doing metallurgical or mining 
courses in which the only compulsory mathematics 
is Pure Mathematics I. It would seem that Pure 
Mathematics II. and Mixed Mathematics II. are the 
rocks on which the majority founder, and, as our 
friend the Duchess would say, “the moral of that

is”—that either something is wrong with the engin
eers, or something is wrong with the maths., or that 
the course is too strenuous to allow sufficient time 
for maths, of the required standard. However that 
may be, Mixed Mathematics II. has came to be known 
as the engineers’ annual rendezvous.

While “Little Willie” Roberts came nearest to 
saddling his blues to a wild mustang, and galloping 
ills cares away, when he drove a car on to the stage 
at the Revue, others of the fourth year, keeping up 
the old tradition, took part in the commencement 
week frolics so as to deserve special mention. Per
haps credit for the most memorable feet should go to 
Mr. Graham Anderson, who danced the Big Apple in 
the lake. His was a particularly moving demonstra 
tion, the unanimous verdict of the assembled under
graduate body being that it was all wet. Thomas’ 
swan song, or rather “I mean to say” his storm 
song, found great favour with audiences at the play, 
and Wally Michels has charmed many a savage 
breast with the dulcet tones of his Russian balalaika.

DO YOU READ? THEN READ THIS

Have you ever paused to think what university 
life would be if there were no books? A moment’s 
reflection will bring you to the conclusion that there 
would be no universities. In truth, the very idea of 
university may be said to have had, if not its origin, 
its greatest impetus in the invention of the printing 
press, and the bound book, as we know it to-day. 
They came in a sudden stream, those early books, 
a stream which, to-day, has grown to such propor
tions that its breadth and depth ere well nigh in
calculable. But unless the waters of this stream 
are properly harnessed a great deal of its immense 
power would be wasted. So man has constructed 
dams across its course, arrested and stored its 
mighty flood to drive the powerhouse of his intellect. 
Which is to say we have libraries.

The Engineering and Metallurgy Library which 
was incorporated in its present form in 1928, con
tains some 7,000 volumes. A trifling number, no 
doubt, in the light of comparative statistics, but it 
must be borne in mind that the State, from whose 
treasuries funds for the purchase of additional books 
would eventually proceed, must necessarily give 
prior consideration to certain other matters that 
concern the well-being of the whole community. 
Even in America, a country which boasts of its 
richly endowed educational and scientific institu
tions, we find Harison W. Graver writing in 
“Electrical Engineering”—"Librarianship might be 
paraphrased as the art of collecting a sufficient 
library with insufficient funds.” Nevertheless, 
though few in number, the books in the Engineering 
and Metallurgy Library are in themselves a good,

all-round, representative selection, in fact, several 
sections have been developed to a considerable 
extent and compare very favourably with similar 
sections in bigger and better financed libraries. 
Some serious gaps occur, however, in the perledical 
literature, and one could mention certain indexes 
and bibliographies we lack—standard books of 
reference that are of invaluable assistance in 
satisfying the needs of both the specialist and the 
casual inquirer. Indeed, one could compile a whole 
catalogue of “Books We Should Possess, But Do 
Not, Owing to Lack of Funds.” And an imposing 
volume it would be, too. Only those who are in 
close touch with the world of books can realise the 
enormous volume of learning that is pouring out 
on the world to-day and that a well-nigh inex
haustible fund of money is needed to keep abreast 
of it.

For the highest aim of librarian ship is to store 
every scrap of evidence of man’s intellectual 
activities. There is no piece of writing, however 
obscure, that does not deserve a place upon some 
library shelf. And even though they may reason
ably seem beyond the bounds of possibility, these 
are the ideals we must strive for. We want it to 
be our boast that no inquirer will ever be turned" 
away from our library unsatisfied, and that students, 
staff and graduates will have absolute confidence 
in its resources at all times. In short, we want a 
library that faithfully records every detail of the 
march of Engineering, for it is certain that the 
Engineering School of the University of Melbourne 
is going to progress in the near future.

J. S. GREIG.
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JUNES, HOWARD LYLE.
H. L. disclaims relationship with any Jones of the same name 

but believes be is a distant cousin of Jfavey.
A student in Civil Engineering he is chaffing at the ropes that 

keep him from a higher and more beautiful practice of his art.
Now, once upon a time, Howard was a student at the Bendigo 

School of Mines—in fact his domicile is in that Golden City of the 
North—that fair town of filthy lucre, to wit, one Bendigo, where oft 
he dreamed whilst the belching smelter stacks polluted the gentle 
zephyr and the poppet wheels turned lazily as they drooped their 
burdens into the internecine caverns of the earth.

As we were saying, H. L. still has tender memories of the old 
town and spent some time as a rigger during the erection of the new 
headframes at the Napoleon, Nell Gwynne and Casharlton mines.

lie regards this and his work in Sydney surveying road and other 
construction jolis as priceless experiences.

At Eildon Weir Survey Camp, he well recalls the occasion when 
his swimming was disturbed by the inauspicious advent of some fair 
sightseers. Survey campers will well understand the situation.

Baseball and cricket have enlivened his leisure hours, but with a 
taste for travel, cycling around victoria and camping in the snow 
of Kosciusko are his keen interests. Journalism provides both amuse
ment and profit to Howard, who will start on a brighter and bigger 
chapter of his life next year.

KERMODE, ROY GEORGE.
Lend us a large auditory appendage while we tell you about Hoy 

wiiu carne to us in 1035 from Hampton High and Wesley. Little aid 
,Ve realise on laying our optics on our Roy what virtues lay beneath 
d11 'omble weskiP—we should have known !
t. As the Secretary or the Engineering students’ Club, Roy is all 
ylat a secretary should be and that, as the Americans would say : ‘ is 
Win’ some” lie served creditably as the Treasurer of the Survey 
Lamp.

A corpora] in the University Rifles, he slopes a marvellous musket 
and will probably be a sergeant before many moons have hidden their 
îî.frnt behind several bushels; credited to have originated the saying: 

soldiers don’t care.” As a rover scout he staves off trouble. (Pun).
His vacation experience was obtained at Maribyrnong and in the 

Harbour Trust.
In the “battle on the lake” famous engineers’ stunt, he battled 

"ko rou si y and in building the “eluhlms,” a delicate (?) thrust at
laying of foundation stones, lie succeeded in damaging his ankle 

'■Hi an unsympathetic sledgehammer.
j. A Dilutions :—At five years his ambitions centred around the pro
lusion or battle-ho, at ten years the ultimate success was represented 
oy the virtues of engine driving, at 17, 20, 3 0 and 00 the only possible 

Recti ve is the noble calling of civil engineering complete with all 
PPurtenanc.es (fern, and otherwise). 

i Of course, we must mention a solid engineering course with 
Phones in surveying, “Holies” and others.

4# ETE

WSÈÊk MATHEWS, OLIVER WELLESLEY.
Spelt one “t” and one “s.” Swinburne saw the last of him some 

years ago and heaved tears of relief mingled with sighs of sorrow.
Although a civil engineer, he frequently plays a whacking game 

of tennis, is always at end of term dances and is noted for interest 
in golf, tennis and swimming. Always swears that he will do IS 
holes in less than loo (next time).

lie has been known to weld wires (unofficially) by means of 
short circuits.

Thinks civil is a great profession. He has found an excellent 
remedy for dispelling that sleepy feeling which one usually has after 
“end of terms” and the like, as follows:—Select one, or preferably 
two armchairs in the library, plus one, or preferably two radiators and 
then slip into the arms of Morpheus. After 4-5 hours, either the 
sleepy feeling has disappeared or the radiators have burnt one. or 
possibly two holes in one’s trousers.

His engineering thought for the week:—.To reduce the noise of 
city trams by providing same with one large central wheel instead of 
the four at each end, thus making coefficient of noise I /8th of present 
value.

“Olite” is the personification of these pre-requisites of the true 
engineer, i.e., mathematical-mindedness and personality.
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“WITH SWEET MUSIC, LOW AND MELANCHOLY” (Longfellow)

MICHELS, VLADIMIR.
From the foot of the Urals in Western Siberia, came to us one, 

Vladimir Stepanovitch Michailov, which is to say—Wally.
After spending three years in Hankow, China, our Wally vacated 

the scene in 1926 to come to Gippsland where in the first few months 
he mastered the use and meaning of the English idiom. Having 
spoken perfect Russian and German, he can now tell you some home: 
truths three times without repeating.

At Caulfield Technical School he was dux and prefect, and collected 
the true school spirit, not to mention numerous schools, including the 
Senior Tech. Schol. at Melbourne Technical College. On joining our 
ranks as a well behaved and civil engineer he has delighted the 
examiners by brushing their obstacles nonchalantly aside, whilst playing 
baseball and cricket in leisure hours.

During last vacation, the residents of Noojee noticed a considerable 
improvement in their roads where Wally chose to doze whilst the 
Bulldozer hoed its rows.

With a soul of music, Wally plays the violin, mandolin and 
balalaika. At Survey Camp, he produced en instrument front a chalk 
box and fishing gut, then proceeded to croon a lullaby to Ins somnolent 
and sonorous tent-mate. The musical comedy “Balalaika- knew him 
in the orchestra.

Wine, women and song? No, ?, end yes, come the stern reply. 
We doubt the interrogation, for we have seen an envelope bearing 
a Shanghai postmark and the hand of femininity.

Rather reserved and quiet about the house, Wally never shouts.

“IIIS MANNER WAS AN HEVEN FOR TO SEE” (Chaucer).

VAUGHAN, THOMAS.
Having attended numerous institutions for the teaching of the 

young, followed by the facts and fancies of life at Xavier College, 
Tom steered in the main door of the M.U. Engineering School in 
1934 and was immediately welcomed with open arms by the chosen.

Characterised by a mass of fair curly hair, a cheery grin and 
a tan complexion which is not due in any way to the application of 
artificial light or cream, he is one of the old stagers among that band 
of erstwhile gentlemen the “civils.”

At tennis, Tom is hot stuff and makes smashing drives with 
horrible frequency, the reaction of his opponents being in inverse 
proportion to the velocity, spin, height of attack and momentum. 
Besides being an inter-faculty footballer, he has one ambition in life, 
i.e., to knock up (or down) 100 on the golf course.

It was remarked in mechanical that Tom was the chief winder 
on the gas producer and that beads of perspiration were wiped from 
the manly brow at frequent intervals.

Under an exterior that inspires confidence Tom carries a heart 
of stainless steel, a cast iron constitution and efficient work.

No doubt vast eddies in the flood 
Of onward time shall yet be made.

(In Memoriam—Tennyson,.

WILSON, CECIL ALEXANDER.
Connect a black curly thatch on a six feet frame with the attached 

sample of the photographer’s art and there you have “Tippoo.”
In the days of old (when nights were cold), St. Pat’s Ballarat, knew 

him and he now leans a lean frame against the study mantle in 
Newman College. At his old school he was a prefect—and did not 
fail to take advantage of that.

His unfailing sense of humour undoubtedly was the cause of 
his liecoming the champion laugher of Newman per medium of 
laughing contests held in the said college by and including the said

ile has wended his thorough way thro’ ills civil course without 
any unnecessary stoppages. Among other sports he plays billiard-; 
and makes many a “tough break;” at tennis he is also a “rare hand” 
while he putts a pretty pill on the golf course during vacations.

It is rumoured that Cec. and others know more than they ought 
about the incarceration of certain students in and behind the manhole 
of a certain water tube boiler.

With manly chest extended and a cheery glint in each eye, 
Tippoo wrestled with sewerage problems In and around Shepparton 
on his vacations.

On being interviewed, he assured us that he is a one woman 
man and wears the Old School Tie.

A cheery soul and a steady worker, Cecil will go a long way out in 
the C.H.W.*

‘Cruel, Hard World.
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“AH TIBBS, THOU ART AN HAPPY FELLOW” (Oliver Goldsmith).

ANDERSON, COLIN GRAHAM.
One only, with care.
An unwritten page in history is the day when “Oris” arrived at 

this seat of learning from Scotch College and Camberwell Grammar 
(hence-knew Bath in infancy) (see under Bath—Ed.).

He was first brought to notice in 1935 by loud cries in the 
Drawing onice.

Taking a 10 in boots he is easily distinguished by brown hat, 
sympathetic eyes and altitude (see fig. 1 ). Will probably lie found 
designing and/or fabricating high pressure pumps, knowing all about 
entropy and syncope.

Amongst qther things, he travels by train to relax and is 
addicted to week-ends in rustic surroundings i.n sweet communion 
with nature. At the demonstration was observed to operate a lathe 
in dinner jacket—his sobriety was unquestioned however.

Efficient in sport as in most things, he wields a wicked wacket 
en the on-tout-cas and can reach a ball at ILL. 10.0 feet above the 
backline as datum.

He is a builder of model yachts which float (S.G. < 1) and is a 
secret fan of Beethoven, also revels in Haydn Wood but does not 
believe in rhapsodized jazz. He is probably a balletomane, but won’t 
even tell his best friends.

After four solid years in these learned precincts he will grace 
the portals of any engineering institution.

. -

*4 jk

“HE WHO HELPED TO FISH THE BARON FROM THE ODER”
— (Werner-Byron).

BATH, THOMAS LYCETT.
Tom accummulated a wealth of knowledge at Camberwell Grammar 

in his early youth and incidentally met C. G. Anderson there. Little 
did he realise that his sins would find him out or his punishment he 
so cruel as to thrust them together again.

At tennis Tom is a won. He is the pride of his tennis team, being 
famous like Napoleon, for his cannon ball serve. lie can also tel) 
the difference between a niblick and a driver—thus wearing tile stamp 
(cancelled) of a great golfer.

If you see a pair of glasses over a pipe, you will quickly realise 
the allusion to the Oder. If they are in a rakish Lancia (that paragon 
of mechanical beauty) then you will know the answer. Refer to 
illustration.

There is nothing hot or cold about Tom, but he prefers It turned on. 
(What a Bath!).

He may usually be found at, on, in or about a certain utility 
truck with two gas producers. The small mouth-size model usually 
vanquishes the commercial type, and is much more efficient in moving 
large numbers of people very quickly.

The Victorian Railways Construction Branch and a prominent 
mining company have maintained Tom in life’s riches for 
years and with this. experience his career is assured.

Oh!—Did you hear the one about

ÈNGIN.

KENNEDY, \VIELiitM BRUCE.
Li'S ......... .

An old résident -of Geelong, .Brîrcé attended Geelong College for 
years and yews : wfiefre he'.: practiced tennis and poker diligently, 
although honours •frESaaÆÆsYéta:'n6t pass him by.

At present our worthy Will is engaged in an investigation into 
peculiar shaped vessels (under pressure). Our curiosity Is goaded on 
by the shape of things to come!

Golf is regarded by Bruce with an ignoring diffidence—he prefers 
to muse about those far off days when he was carried on the bosom 
of the Barwon in an eight (or seven?).

Inventor and maker of the famous Kennedy tone arm which he 
furnished to a Melbourne radio broadcaster. This consisted essentially 
of brass tubing and a cycle pedal, but the finished article in its 
chromium coat is quite a work of art.

His hobbies include:—
(a) Manipulating amplifiers to get the best decibel curves, and 

getting the maximum output with the maximum of irritation to fellow 
collegians’ nerves.

(b) Finer study of music in its most uplifting phases.
(c) The brighter, better and more intelligent pursuit of billiards.
While he registers that genial smile that is characteristic, he

will tell you in dry tones that one of his ambitions is to “grow old 
gracefully.”

During vacations lie has at various times dug ditches in the 
streets of Geelong, dabbled in shells at Maribyrnong, helped the 
wheels go round in the V.R. and demonstrated in medi, at the Mel
bourne Tech. College.
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ROBERTS, WILLIAM HENRY.
A merry lad, our Bill, tout sound withal. lie grazed up at the 

stately portal l'or the first time in 19 3 6 when Yallourn High saw the 
last of him.

Hobbies and Vices:—
Meccano sets in extreme youth. Wandering near Janet Clark ’all 

in latter years.
Sports: A gentleman with a penchant for pouring forth bullets 

from the barrel of a .303 with a great deal of skill. He gets a 
little variety by playing a malevolent glove in that sport of men, i.e., 
boxing, lie also plays footer—both feet.

Activities: During the last few years Bill has succeeded in becom
ing embroiled in engineers’ stunts including the famous battle on the 
lake. What a memory!

In the Revue three years running, he proved his acting ability 
by being one of the Bullpups, in the “Bullpups Action Song.” Owing 
to his doings in the last Revue, he is now known as “Want a wide 
Willie,” and is remembered for his super-sophistication in “What 
abart it” (Well, what about it?).

A piano player in years gone by, he now wonders what this 
engineering business is all about and is noted for his proof that the 
“Clutterbuck Engine” is 120 per cent, efficient. However, this efficiency 
was well proved at A.P.M. and S.E.C.

Was run in by a man in blue at the tender age of four. Tough 
lad. Gem of sartorial perfection. Competent. Cheerful, in fact— 
Bill.

FOURTH YEAR ELECTRICAL ENGINEERING, 1938
“And down the sunless realms of space 
Reverberates the thunder of his bass”

— (Longfellow).
DUNSTER, RAYMOND MARIUS.

in those rich tones which characterise a 2nd Bass in the Royal 
Victorian Liedertafel, Ray would enthuse over the possibilities of 
the rifle club which he has captained for three long years. During 
this time the cup has acquired a thick coat of dust in the Engineering 
Library where it apparently intends to remain. The passage of his 
leaden pellets through various bulls’ eyes have earned him a full 
blue and an A.U.S. Award.

Not content with this, he collects exhibitions and prizes witli ease, 
though we suspect that efficient work and organisation brought home to 
this ■cheery customer his exhibitions in strength, etc.

His varied interests and successes are founded on wide experience 
in the States at Seattle, Detroit and New York over eleven years and 
a rather shorter period in South Africa. Ills claim to fame rests on 
a statement that he got very wet at the Niagara Falls.

A well -liked old boy of Geelong Grammar, Ray often returns to 
Ills old school to review with pride the dining hall where he “gained 
and held the “sinker” (plum duff) record.”

Tram No. 764 hears mute (??) testimony to his skill as an 
electrical engineer for he wired the controls of this vehicle as vacation 
experience.

At home with the masters of the piano, lie is well qualified to 
accompany himself with the violin, which Kreisler also plays.

As fourth year representative and secretary of the Engineers 
At Home lie has been essentially successful. The photos reproduced 
in these pages are due to the skill and untiring interest of our genial 
personality—R.M .0.

I*

“SWEET LORD, now LIKE A NOBLE KNIGHT HE TALKS”
—-(Tennyson).

THOMAS, DAVID CALDWELL.
David is a cosmopolitan both by taste and nature. Horn at an 

early age in India he has close connections with the Punjab, besides 
Canada and New Zealand. In spite of a long sojourn in India, David 
C. denies that he ever conquered Everest.

A hunter of no mean ability, D.C. delights to stalk and shoot, 
wild life with 11 is camera—having a very presentable collection of 
studies of life in the raw.

Although unassuming, David has done a very good course in Elec, 
but bis other talents lie on the stage, where he has done very excellent 
W,ork in various University Dramatic shows.

Literature, both ancient and modern find an important niche in 
Ills life and his knowledge of the classics might well lie envied by an 
arts student.

At present a thorough paper is being prepared on surge generators 
Ja the cause of (engineering) science.

International and national politics claim their share or David’s 
attention and his reading and knowledge in this branch of social 
activity is most imposing.

1 Although lie insisted on taking a cake of soap to Survey Camp, 
his knowledge of bridge drove his opponents to poker.

David can enjoy the Russian ballet but won’t swim in public, 
but where degrees come, be will be in the swim.
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Hai] to thee blithe spirit,
Bird thou never were’t.

— (Shelley).
LONG, ROBERT R.

“Pointer” to ills friends—which is to say, everyone. An old 
scholar of Wesley now in Queen’s, Bob is a leading figure in any 
College or shop “rag.” In his more romantic moments, Bob professés 
a secret yearning to become an advertising manager—at least there 
is some strange suggestion along these lines.

The radio bug bites Bob occasionally and he was chief broad
casting engineer to the Engineers’ Commencement Committee. Needless 
to say, electrical is his chosen profession, but he is also fond of 
figures.

“Pointer” hiked to the Koonwarra Survey Camp. His tent was 
awarded the biscuit for its novel setting. With some bovine vertebrae 
along the ridge pole, a large pelvis (rather worn) at the rear and 
the skull and horns as the entrance to them, evil spirits did not dare 
to approach the tent which, however, had a habit of collapsing in 
the watches of the night.

swing in various forms has its attractions for Bob who has 
concentrated on solving problems of osculations.

The Yarra has often buoyed up this rower who plies a pretty 
paddle with the skill that only comes from generations of patient 
practice. The football field is not innocent of his pounding feet, 
and the muddier the field, the dirtier and happier he becomes.

Another engineer who is reduced to a state of emotional impotence 
by the lilting strains of the Scherazerade or other masterpieces of 
musical portrayal, Bob can and does enjoy a little of the lighter 
melodies of to-day without misgivings or pain.

If you want an enthusiastic worker who will not let time rest 
heavy on your shoulders, ask for “Pointer.” Motto : “Pointer nil 
disappoints.”

“in argument they own’d his wondrous skill 
And e’en though vanquished he could argue still.”— (Goldsmith).

STRANAGHAN, GEOFFREY.
Melbourne Grammar cast a pearl (sans doute) into the engineering 

student world when “Stran” floated in with an ease comparable to that 
airy gent, on the trapeze. We often realise this, especially when we 
hear certain insistent and well reasoned arguments in W.P. ' But 
Professor . . Null' said!

Geoff, plays tennis. As former secretary of the S.R.C. and present 
member of the Union Board of Management and Debating Society, 
he is another example of the competent product which the engineering 
school turns out in large numbers.

Among his activities it will lie discovered that he is an assiduous 
and enthusiastic back stage “revuer,” and that innumerable “stunts 
responded to his organising touch. Also office boy to Farrago stall.

He wears the old school tie. ,
At all faculty and Interfaculty dances and social functions the 

moonbeams will demonstrate to you, providing the old visual purple 
is functioning correctly, that Stran. is twinkling a merry toe and
tongue. w|u a9gure you nimselr that he is the most talkative member 
of the Students’ Club Committee.

But to despite all this, if you want to know anything, ask Stran. 
The library owes him a lot, too, and he cannot fail to draw forth 
our eulogies w.r.t. his infallible memory in the aforesaid library.

Geoff.—model of efficiency and business head—we salute you.

Methought that ARIEL and a thousand HOPES 
Hovered, impending joy above my humble root; 

But the great god WIMPERTS frown’d upon their 
innocent sport

And caused the chill forbidding work of 
GOVERNMENT to blow.

Driving them far into the NORTH ....

Cinderella: Godmother, must 1 leave the ball at 
twelve?

Good Fairy: You won't go at all if you don’t stop 
swearing.
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“MUSIC HATH CHARMS—”

BENNETT, CHRISTOPHER FREDERICK.
An olrl Scotch collegiali and now resident in that noble pile or 

masonry, Ormond College, Chris, hails from the wild and woolly north 
(where men are men, and women—? ), i.e., from among the tall blast 
furnaces and belching smoke stacks in that home of the metal industry, 
Port Kembla—which probably accounts for his antipathy for steel 
needles in bis gramo, pick-up.

In dry humorous tones Chris, will unburden some of his repertoire 
of the latest .jokes and you will riso soon learn of his intense 
interest in the old masters of music. The hautbois, the oboi 
and the oboe, they’re ail the same to Chris.; you cannot trick 
him with instrumentation. Ah! but the dulcet tones of his rendition, 
the liquid accents of his technique on the piano (see any music (’all) 
critic).

As Chairman of the Metallurgy Students’ Society, C.F.B. is an 
eminent success and delivers the appropriate votes of thanks with 
savoir faire.

HI sdon and Rosebery will of one accord pay tribute to him as a fine 
chap and a character since at these places he carried out his vacation 
work-as a metallurgist should. At Port Kembla, too, you will hear 
of the exploits of one Christopher.

Chris., lust by the way. has collected several exes., and the 
Mining Metallurgy Bursary and always comes out on top with the 
minimum amount of work.

“TO BE OR NOT TO BE.”

GALLAGER, DOUGLAS.
A polished product of Melli. High School and Warracltnabeal High, 

he became a Metallurgy student in 1935. This undoubtedly explains 
his ability at polishing metal and ore dressing specimens.

“Gal." in an eminently capable course up here has at the same 
time maintained an interest in tennis and takes a passionate interest 
in anything that Hies, even by night.

A mere 6 feet I inch in his socks, surmounted by a barber’s 
delight, he is extremely efficient and always has his reasons, more 
or less, on toast. He is always willin’—like Barkits—more or less.

Besides being representative for the Met. Students’ Society on 
the M.U.E.S.C. he also was one of those instrumental in bringing 
the possibilities of the student mag. to the light of day. This does 
not prevent him being a dark ’orse, in fact he refuses to disclose 
further information (now we know!).

He did his vacation “time" at Mt. Lyell among the pulps and at 
Newcastle among the blast furnaces (we agree—Eds.) where, it is 
s-id, he spent many happy hours sleeping.

After his conscientious course in the Metallurgy School he will 
undoubtedly be that evanescent quality, the leader of men.

<C~,

;

_____

METCALFE, KENNETH ARCHIBALD.
Ken. is the editor of this mag. but the preparation of this report 

has been taken out of his hands. He first saw light of day in that 
grand old sea-port, Williamstown, and has closed his eyes to nothing 
since.

After periods of quiescence at Williamstown and University High, 
he donated his services to the cause of travel by joining the staff of the 
Victorian Railways.

Deciding that his talents were wasting their sweetness on the 
desert air. he turned, more in pity than in hope, to the Metallurgy 
School. His leisure moments were spent at Newcastle, Risdon and 
Rosebery where he gained a doubtful reputation for dressing (?) 
ores.

Secretary of the M.U.M.M.F..S.C. he spends six days per week 
persuading the persecuted to address the club and one day recovering 
from the resulting mental confusion.

As a pay-corporal in the M.U.R., he is an extremely popular 
figure, especially on pay day.

When work has spent its force on lus adamantine brain, Ken. 
adjourns to Gembrook where he canters and trots in sylvan glades.

A ventriloquist, on occasions he keens friends and audiences 
locking in their chairs with the aid of his puppett “Horace.” The 
oboe is Ken’s, musical weakness but he only plays to proven friends. 
Hiking is a love retained from rover scout days.

The success of this publication speaks for Ken. who applies him
self just as wholeheartedly to all his interests.



CRA N K S AND NUTS. 1938 39

FOURTH YEAR METALLURGICAL ENGINEERING, 1938

“ALL THY FRIENDS ARE LA FT IN LEAD”

RICHARDS, ROBERT LAYLAND.
Boll’s Alma Mater was Melbourne Grammar and lie still retains 

the tie or maybe it’s another of the same ilk. At school he swam, 
or maybe it’s swum, only Shakespeare could handle that without criticism.

He is tall, dark and 'andsome—at least tall and dark.
Robert takes an extensive interest in many things including 

fishm ! shootln’, tennis, clayhirds, swimming, and golf and is frequently 
seen in a baby Austin, but always upholds the tradition of a gentle
man. It asked nicely, he w’ll tell you how he caught the five pounder 
near Burrinjuck Dam not to mention the inevitable one what “avait disparu.

During his, cqurse he undoubtedly learned about the principles 
ol gas production and now applies these in practice (Barney’s)

At Port Kembla last year he wrestled with heat problems and 
emerged victorious; Mt. Lyell has also seen his cheery phvsog. whilst 
he was not noticeably sick on the s.s. “Moonta,” of Spencer Gulf 
lame when that admirable vessel tossed and turned as on a bed of 
pain, to the intense discomfort of all on board.

He has a select collection of souvenirs from his various vacations.__
mainly of a non-teclinical nature. However, we won't pursue the 
matter any further.

During his years in this vale of woe, he has always maintained 
a cheery attitude and will undoubtedly become what he .has set out 
to be, an efficient Metallurgist blessed with personality.

FOURTH YEAR MINING ENGINEERING, 1

“FROM LOFTIER ROCKS NEW LOVELINESS SURVEY”
— (Byron).

RANKIN, RALPH IAN.
Teddte (to you) is characterised by his grin, a bristling on the 

upper lip which Shakespeare might have called an “airy nothing” 
and some 170 lbs. (F.P.S. units).

Although the teachers at Devonport (Tag.). Penula (S.A.), and 
Casterton H'.E.S. and Geelong College gave of their best, he claims 
to he largely self-taught.

He spent his vacations as a miner at Mt. Lyell and Wood’s Point 
and is a staunch believer in the old adage “Don’t go down the mine, 
ûaddy (the bottom’s fallen out).” Alas, the only gravedigger the 
Mining School can boast, he managed to gain the Milling 1, Ex. in 
the face of all opposition, not to mention a Mining Bursary and the 
Institute Prize.

Rumour has it that Teddie knows quite a lot about a certain 
explosion at a certain Survey Camp at an uncertain hour in the early 
morning as residents of the Shire of Woorayl and Mr. Darwin will 
testify. His other reports go to Farrago for publication and the 
Information of tile student body. His leanings are literary and are 
indulged during vacation. Incidentally, the last four engineers’ 
commencement stunts have seen this mining student an active com
mittee man. Committees constitute his real joy and debates are his 
mental playground.

A keen sportsman, R.I.R, revels in tennis, test cricket and league 
football. His more local interests include telephone exchanges. 1066 
tod all that, soil erosion, the Bass strait cable, radio telephone, 
oing Crosby, Shakespeare, town planning, telephone exchanges (auto
matic), Tommy Dorsey, the pyramids, communication engineering and 
telephone exchanges (manual), oh yes, and mining!

Female Undergrad : What do you engineers talk 
He: I’ve had such a hard life, at eighteen 1 was about in the Eng. School?

'eft an orphan. Engineer: Aw, same things as you girls do in the
She: What did you do with it? Union.

F.U.: Oh! You foul-minded things.
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INTER-FACULTY SPORT
To those of us who are fond of sport, but of 

prowess insufficient to reach the higher grades 
of University Sport, Inter-faculty games present 
opportunities for keen and friendly competition. 
Owing to the rapidity with which both social and 
sporting activities succeed each other during the 
year, it is not surprising, however, that Inter-faculty 
sport does not excite the interest which is deserving 
of it. During the year however, contests were 
held in football, tennis, rifles; rowing, athletics and 
hockey, and although success did not smile over
whelmingly upon the engineers, the games were 
appreciated by all who conte :ted.

and resulted in an easy victory for the Engineers, 
who were much too heavy for the school boys. 
Besides a considerable quantity of brawn, a 
sprinkling of brains was shown by the Engineers.

Arts-Law-Com mence d. Engineering—The first 
match (which proved to be the last) was played 
against Arts-Law-Commerce combined team on the 
University Oval. The whole match was played in 
drenching rain, which turned the playing field 
into something akin to the Lake, wherefrom the 
ducks must have glanced with jealous eyes, know
ing that they did not have the day wholly to 
themselves.

'■ Jpég

' **

FOOTBALL TEAM
Top Row (left to right)—.1. Buckley, D. Barkley, A. Mason, J. McKenzie, I. Arnold, J. Harper. 
Centre-—(i. McCracken, ,1. Scholes, C. Osborne, O. shields, H. Lees, E. Kaye.
Front Row—I'. Hickman, J. Fisher, G. Beckingsale (Capt.), J. Costello, If. L. Wam.

FOOTBALL—The Inter-faculty football contests 
were arranged to take place over three Wednesday 
afternoons during the early part of the third term. 
To give those of lesser ability a chance to show 
their worth, the University “Blacks” and “Blues” 
were omitted. Every player then could take the 
field with realization that he knew as much about 
the game as his fellows. The only other condition 
was that each faculty could field eighteen players, 
if it so desired—a condition which could be well 
remembered by some of the other faculties.

This year, as in previous years, Engineers paired 
with the Architecture Faculty, and with the early 
appointment of the captain (G. Beckingsale), more 
interest was taken, and, in an endeavour to “do 
better” this year, more practice was indulged in 
than usual.

A practice game was secured against Melbourne 
Grammar Thirds, which was played on the Domain

However, the Engineers rushed away on the 
bounce and kept attacking strongly for the whole 
of the first quarter, leading at that stage by 8 
points to nil. Afterwards, the Lawyers met the 
Engineers at their own game, gradually gaining 
the upper hand and, aided by their own three 
barrackers, forged ahead and won easily—the 
Engineers scoring only 9 points after the first 
quarter. The Engineers’ backs and rucks played 
well under the circumstances, but the forward 
line was all astray, being unable to make much 
use of the opportunities presented them.

After half-time, comparative darkness set in—the 
many gaudy guernseys (and Tibby) not showing 
up with their usual intensity.

Scores'—Arts-Law-Commerce 9-11 d. Engineers 
2-5. Engineers were served best by Beckingsale, 
McCracken, Cuming, Parkin, Simmie and Hickman.
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Arts-Law-Commerce went on to the finals of the 
competition, and, considering this, the Engineers 
gave a good showing.

TENNIS—This branch of Inter-faculty sport is 
much more deserving of interest than it is at 
Present. That an apathetic attitude exists is shown 
by the fact that the Engineers were only notified 
in the morning that their first match against Law 
was scheduled for the afternoon.

Efforts to raise a team of six resulted in only 
three players, two of whom had to borrow tennis 
equipment, but to fulfil the engagement, the services 
of a Medical student were enlisted. The Law team 
was thoroughly trounced, but they forced the forfeit 
because (using their own term) of the “obvious

total of 190 out of a possible 200. At the opening 
of the second range (600 yards) things looked 
rather black, with Dunster (shooting first) tem
porarily astray with the wind, and Science shooting 
well. However, he recovered sufficiently to take 
a string of bullseyes and to record a good score. 
The rest of the team kept up the good work, to 
again deposit the Northcote Cup in the Engineering 
Library for yet another year.

Scores—1. Engineering 369. (Adams 96, Dunster 
88, Goldstone 92, Henderson 93.

2. Science, 365.
3. Medicine, 259.
4. Dental Science, 246 (shooting one 

man short).

:
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ROWING EIGHT

ring-in.” Nevertheless, the tennis was enjoyed by 
all.

With earlier notification, next year the Engineers 
will certainly endeavour to obtain the necessary 
team, and will enter into the contest with the 
enthusiasm that such contests deserve.

RIFLES—This year the Annual Inter-faculty rifles 
match took place at Williamstown just prior to the 
second term vacation. A trophy, the Northcote 
Cup, provides additional incentive to win, with the 
result that these contests take place amid much 
keenness. However, in recent years Engineers 
have been lucky enough to gain several of the 
mainstays of the University interstate team, and 
have won easily with monotonous regularity.

Pour teams entered in 1938, shooting four aside, 
and the Engineers, represented wholly by Inter- 
'Varsity men, seemed assured of another win. 
However, the match proved to be the closest for 
years, Engineers just staving off Science, who had 
two good men and a strong supporting cast. After 
the first range at 500 yards, the Engineers were 
°nly three points ahead, having scored a good team

ROW IN Gl—The Annual Inter-faculty boat race 
was rowed at the end of the second term over 
three-quarters of a mile. Plenty of enthusiasm 
was displayed by the Engineers, nightly practice 
being indulged in for quite a period before the 
race, and altogether the attitude towards this branch 
of Inter-Faculty sport was pleasing to see.

At training, the engineers1 showed up well in the 
early stages, but appeared to become sluggish 
towards the latter stages of the training session. 
The crew which was selected for the race consisted 
of—Bow, G. Beckingsale; 2, A. Douglas; 3, F. Mc- 
Kernan; 4, A. Rowe; 5, T. McCracken; 6, H. 
Moreton; 7, G. Henderson; Stroke, R. Ampt; Cox, 
A. Mason.

There were altogether four entries, and it was 
decided to row the race in two heats and a final. 
In the first heat, Engineers drew the north course 
against Science and Dental Science (south). There 
was little wind and conditions did not appear to 
offer any advantage to either side. After a slight 
delay, due to an obstruction on the course, a start 
was made, whereupon Science led off with a high
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rate of stroking. The Engineers made a sluggish 
start, and at the bend were a length behind. On 
entering the straight the Engineers tried to pull 
up, but Science still maintained their high rate 
of stroking and their lead. Nearing the finish, 
Science appeared to weaken, but despite a final 
challenge by the Engineers, they reached the post 
first after a splendid finishing duel.

Result—First heat—Science and Dental Science 
defeated Engineers by a canvass.

Later the Science rowed an excellent race in 
the final and closely rushed the Medicals who, 
however, won.

Quite a number of spectators and barrackers 
were present to see the contest—this adding 
keeness to the races, and showed that a good deal 
of interest was taken. May the interest increase 
in the future!

ATHLETICS—The Inter-faculty athletics are held 
concurrently with the University Championships and 
by comparison, therefore could not be expected to 
show up in very good light. The Engineers again 
put up a poor showing, only 4 points being scored.

HOCKEY,—Medical 1, 2, 3 Yr. d. Science and 
Engineering—Engineering and Science combined in 
the Inter-faculty hockey, but were easily defeated 
by 1, 2, 3, Yr. Meds. in the first round.
LACROSSE

This sport claims the attention of several of the 
engineers—1. Montgomery, C. King, H. Greenway, 
and J. Buckley (fresher), play with University 
teams. Again demonstrating the organizing 
capacity of the engineers, Montgomery is secretary 
of the Club. Also he and Buckley have gained in
terstate selection.
RUGBY CLUB NOTES.

Apparently prepared to risk life and limb, quite 
a number of the engineers prefer to take their 
exercise in concentrated form with a game of 
Rugby. G. Beckingsale (full blue—also full blue 
in boxing) and H. Scholes represented Melbourne 
Universty in the 1938 series of games held in 
Sydney.

Beckingsale later played for a combined Aus
tralian University team against New South Wales. 
Other engineers who are seen in University teams 
are MacKenzie (a fresher). J. Mitchell. F. 
McKernan, A. Douglas and S. Kaye.
BASEBALL

Finding favour with this American national game, 
a number of engineers have played with success. C. 
Barr and C. Dewsnap (who both have half-blues) 
appear regularly with the firsts, while V. Michels 
and H. Wain (fresher) appear with the third 
and second University teams respectively. Barr 
also holds the position of secretary of the Club. 
RIFLE CLUB NOTES.

The energy and progressiveness of Engineers 
have become almost as traditional at that hoary 
misconception that they are possessed of "one- 
track" minds. It is interesting to note their success 
in rifle shooting which requires judgement, pre
cision, cool-headness, confidence and accurate 
timing.

For the past three years, there has been a pre
dominance of Engineers on the rifle club committee, 
with R. M. Dunster captain, and R. N. Adams 
treasurer continuously. In 1935, Engineers won the 
Lord Northcote Cup for Inter-faculty shooting, from 
the Dental Faculty, and have held it ever since. In

1935, they entered two teams and won both first and 
second places.

Of the eight men in the Inter-'Varsity team, 
three were engineers in 1935, four in 1936, and five 
in 1937 and 1938. In 1937, at Liverpool, New South 
Wales, R. J. Henderson equalled the individual 
record for Inter-Varsity shooting with 288 points 
of a possible 300, and also the first day record with 
147 out of 150.

At the beginning of the year the following awards 
for rifle shooting were received by engineers: — 

Full Blues:—R. M. Dunster.
Half Blues:—C. J. King.

R. J. Henderson.
R. N. Adams.

Dunster. Henderson and King have Australian Blues.
This year, Dunster represented the University 

Rifle Club at the Victorian Rifle Association’s 
Annual Prize Meeting, where he won the “C ’ 
series, and came well up in "A" and “B” series, 
and was awarded a Junior King’s Badge.

V\ÏV:
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It was in this year, too that Mr. C. J. King 
brought fame to himself, the club, and his home 
town, by his perfection of the “Colinsrest” for the 
prevention of "coach’s neck.” He is here shown 
operating the apparatus, while instructing Mr. 
Goldstone in Adelaide.
OTHER SPORT

Although not represented with quantity in Uni
versity teams in athletics, football or swimming, 
there is no lacking in ability.

Outstanding in athletics is G. Parkin, who holds 
a blue, Melbourne University Mile Championship, 
and later became Inter-’Varsity mile title-holder. To 
further demonstrate his sporting ability, he was 
selected for the Inter-’Varsity series of hockey 
matches held in Adelaide in the second term vaca
tion. He also has competed with success with the 
Melbourne University Rifles in athletics.

In football, B. Martin (fresher), forms part of a 
solid half-back line for the “Blacks" and has gained 
Inter-’Varsity selection.

Outstanding for the swimming club has been K. 
Hunter. Besides holding a blue for diving he has 
also won his way to the intermediate springboard 
diving championship of Victoria.

It has been pleasing to note that during the year 
freshers have not been backward in coming forward 
so far as sport is concerned. Beside several attain
ing interstate honours, many were to the fore in 
the football team and also the crew.
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INVESTIGATION AND RESEARCH
CIVIL ENGINEERING DEPARTMENT 

Research, ) 938
A number of possible lines of research may be 

carried out in this department. Projected studies 
include investigations into the flow of seepage 
water beneath hydraulic structures, in order to 
ascertain its effect on the stability of the structures 
and the criteria governing the movement of bed 
load material in rivers and canals. Both subjects 
are important, especially since little work on them 
has been carried out in this country, although 
much useful information is available in overseas 
literature. The use of models is a basic part of 
these investigations.

Work on soil mechanics, with application to the 
design of roads and embankments, is also contem
plated in the future. A great deal of experimental 
work on this subject is being carried out in Europe 
and America, and it forms a post-graduate study 
in many American Universities. More recently, 
the Country Roads Board has done some valuable 
Work on soil mechanics in this State.

In reviewing studies already carried out on the 
above subjects in this University, annual demon
strations must be mentioned. Models of dams 
bedded on sand, have been made up in glass tanks 
and dyes used to show the lines of flow beneath 
the models, constant upstream and downstream 
Water levels being maintained. This is one of the 
methods used for determining the quantities and 
characteristics of the flow beneath a hydraulic 
structure, and hence checking the safety of the 
structure against movement of material at the 
downstream end.

Theoretical formulae have been developed by 
Terzaghi and Harza for determining the stability 
of such material, and systematic work has been 
commenced in the Hydraulic laboratory in an 
endeavour to verify these formulae for various 
gradings of sand and possibly for certain types of 
days. The investigation is being carried out in

a glass tank with provision for inflow and outflow 
of water at a constant head at either top or bottom 
of the tank. The sand is supported on a fine wire 
mesh resting on a perforated plate a few inches 
from the bottom of the tank. The pressure drop 
through the sand is measured on a manometer 
with tappings near the bottom of the sand and 
above the surface. The discharge is measured 
volumetrically. A knowledge of these two factors 
enables curves to be plotted, characteristic of a 
sand of certain grain size and shape, at a known 
degree of compaction, and at a known temperature.

The main difficulty to date has been the repro
duction in subsequent tests of the degree of com
paction obtained in a previous test, and mechanical 
vibration is being used for this purpose.

Turning to motion of bed materials in rivers, 
some work was carried out last year by final year 
Civil Engineering students on the characteristics 
of bed load movement. This was done in the small 
wooden plume in the Hydraulic Laboratory used 
for demonstrating variable flow. This will probably 
form the basis of further work to be carried cut 
in the near future by one of last year’s graduates.

Conclusions drawn from such tests may be 
verified by model tests in the large weir tank, for 
example on the stability of material below a struc
ture such as the Yarrawonga Weir.

Finally, work in soil mechanics will be chiefly 
dependent on the acquisition of new equipment or 
the convertion of existing apparatus. Some of the 
road materials testing equipment could easily be 
adapted to conform with new standard tests and 
also to carry out research on the properties of road 
building materials such as loams and clays. This 
work should preferably be carried out in conjunc
tion with some of the work previously outlined, 
depending on the availability of sufficient staff 
and funds for equipment.

ELECTRICAL ENGINEERING RESEARCH
At the present time, the research activities of 

the Electrical Engineering Department, centre 
1'ound two main problems.

The first of these is the development of satis 
factory instruments for measuring the rate of 
revolution of rotating bodies.

This work is being conducted personally by 
Associate-Professor E. B. Brown, D.Sc., A.C.G.I.,

who has a long-standing interest in this particular 
problem.

Several years ago, this interest resulted in the 
invention of a new type of instrument which he 
named the “Squirrel Cage” speedometer. At a 
later date, this work was further developed under 
Dr. Brown’s guidance by Mr. S. Prentice, M.E.E., 
with the result that the instrument was provided
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with an automatic compensating device which 
rendered its readings independent of temperature 
change. This earlier instrument suffered, however, 
from the disadvantage that its scale was not 
linear.

In the Quadrature Speed Indicator which he has 
now developed, Dr. Brown has utilised an entirely 
different principle to actuate the instrument, and 
has thereby obtained a speedometer which has a 
linear scale throughout practically its whole range. 
In the experimental model, which has a speed range 
from 0 to 2400 r.p.m., the scale is linear from the 
100 r.p.m. mark upwards.

This speedometer achieves this result without 
the use of sliding contacts or rectifiers, and so 
is free from those troublesome errors which charac
terise most speedometers. Incidently, the device 
is automatically compensated for temperature varia
tions of the order of 25°C.; and is of such a 
nature that the measuring and indicating units 
may be separated by any required distance without 
affecting the accuracy of the indications.

The measuring unit takes the form of a two-phase, 
inductor type generator with a rotating permanent 
magnet. The output from this unit is transmitted 
over wires to the watt-meter-type, recording instru
ment, the characteristics of the circuit being ar
ranged in such a way that the instrument deflection 
is proportional to the speed of rotation.

The second main field of research is an investiga
tion of insulating materials for use in electrical

equipments. This work divides into three main 
sections according as to whether the characteristics 
are determined at power frequency, audio frequency 
or radio frequency. The work in the first of these 
sections is being conducted by Mr. Martin, B.Sc., 
in the newly equipped high-tension laboratory in 
the Atelier, and is generally reviewed by him in 
a separate article. Accordingly, it will not be 
mentioned any further here, except to mention its 
importance in connection with power transmission 
at high voltages.

In the audio-frequency field, a programme of 
work has been planned involving a critical investi
gation of the properties of a number of Australian 
dielectric materials which are widely used in audio
frequency equipments. With the recent purchase 
of a Leeds and Northup, shielded Audio-Frequency 
Bridge, the Laboratory is now well equipped for 
these experiments, and it is hoped to obtain in 
the near future, data which will be of considerable 
interest to local manufacturers.

In the Radio Frequency field, Mr. Hollway has 
been engaged in the design of equipment suitable 
for determining the characteristics of dielectric' 
samples at frequencies up to 150 megacycles (2 
metres). This equipment is now being manufac
tured, and when completed, should enable the 
Laboratory to extend its dielectric research activi
ties into the radio frequency field.

Further work is also being conducted in this 
field by Mr. Huey, B.E., who is developing current

Properties of Australian Dielectrics
Investigators in the wide field presented by 

electrical insulating materials have much ground 
yet to cover before they can claim to understand 
the phenomena which have demanded their atten
tion. The materials in use are of many different 
types, and few of them are of single composition. 
The physicist’s theories, developed for pure sub
stances or simple solutions, provide little more 
than the starting point in a study of the behaviour 
of the complex, and frequently heterogeneous 
materials available to the electrical engineer.

It is only recently that empiricism in insulation 
design and manufacture has begun to yield to 
scientific development. Research workers in Eng
land and America, and on the Continent, have 
amassed a great store of information, and theories 
have been developed to explain the behaviour of 
several of the more important materials. The 
impregnated paper used in the insulation of high 
voltage cables, provides one of the most interesting 
examples of their research.

In this laboratory, a study is being made of some 
of the insulating materials produced in Australia. 
In the past, information regarding their properties 
has not been available, and there are many features 
in their behaviour under service conditions which 
require investigation. During the last eighteen 
months, much time has been spent on the design 
and testing of equipment for the study of a 
phenomenon which overseas workers have recog

nized as of the greatest importance—ionization of 
gases within the insulating material, resulting in 
deterioration and eventually failure of the insula
tion. The high voltages necessary for this work 
are at present obtained in the laboratory recently 
completed in the old Architectural Atelier.

The ionization study must be accompanied by 
some quantitative examination of the samples. 
The two quantities whose measurement enables 
changes in an insulator to be followed are its power 
factor and dielectric constant (specific inductive 
capacity). The accurate determination of these 
quantities has been made possible by the purchase 
of an “Audio Frequency Capacity and Conductance 
Bridge”—an extension of the Wheatstone bridge 
principle. It is normally operated at 50 volts and 
at a frequency between 500 and 2,000 c.p.s. To 
extend the scope of the investigation further, 
measurements of these two quantities at pressures 
up to 20,000 volts are being made on a Sobering 
bridge at the State Electricity Commission’s lab
oratories at Yarraville. These tests at voltages 
between the working and breakdown voltages of 
the material are of particular importance in the 
study of laminar materials, such as babelized paper 
or canvas. Such materials, which are widely used 
because of their high mechanical strength and the 
ease with which they may be built up into tubular 
or other convenient forms, have formed the principal 
subject of the research.
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METALLURGY DEPARTMENT

Gold Ore Investigations in conjunction with the 
Council for Scientific and Industrial Research

The ore dressing investigations in the Metallurgy 
Department were instituted as part of a scheme 
sponsored by the Council for Scientific and Indus
trial research for the encouragement of gold pro
duction in Australia—a scheme which made an 
important contribution to employment and produc
tion during the severe depression of the period 
1930 to 1935. The absence of adequate ore testing 
facilities in Australia had long been deplored, the 
situation in this country compared very unfavour
ably with that in certain others, notably the U.S.A. 
and Canada, where the buoyant condition of the 
mining industries was related in no small measure 
to the provision of elaborate Government testing 
and research stations.

The scheme initiated by the Council for Scien
tific and Industrial Research included as the princi
pal feature the extension of testing facilities in 
three existing laboratories, namely, the metallurgy 
departments of the Universities of Melbourne and 
Adelaide, and the department of mines at Kalgoorlie. 
The arrangement provided for equipment, mainten
ance and service over a term of five years com
mencing in July, 1934.

In the Melbourne laboratory, testing commenced 
in January, 1935, and since that date 120 proposi
tions have been investigated, ranging from the 
simple problem of the humble percolation cyaniding 
Plant to the complex concentration and extraction 
treatments of pyritic and copper arsenical gold 
ores characterised by an extremely refractory 
condition of the gold values. Although the facilities 
Were established in the first instance for gold ores, 
they have been extended upon occasion to base- 
metal ores of lead, zinc, copper, tin and tungsten.

For reasons connected principally with the intri
cate physical textures and complex chemical 
character of ores, it is impossible to predict the 
response of an ore to a standard method of treat
ment such as cyanidation. The position is further 
complicated by the presence of harmful dissolved 
salts in the water available in many mining centres. 
The determination of the most economical method of

metal extraction from any particular ore therefore 
requires in all cases a series of routine tests 
applied under standard conditions, followed in many 
cases by supplementary tests based upon the 
indications of the preliminary experiments. A 
modification of a standard method can in most 
instances be devised to meet the characteristics 
of the ore in question, and the necessary compromise 
between the metallurgical efficiency and the cost 
of a process involves many interesting qualifications 
and combinations of standard methods. This is 
particularly the case in Australian mining fields, 
the outlying situations of which frequently impose 
special consideration of the factors of power, 
water, transport and labour.

As would be expected, tests of the type described 
often open up avenues of research from which 
fundamental knowledge may be gained. Up to the 
present, the work of the laboratory has deliberately 
been restricted to the industrial application rather 
than the scientific investigation of processes, but 
it is possible that in the event of an extension of 
the ore testing scheme beyond the limit originally 
set, provision may be made for work of a more 
fundamental nature, and for the fuller determination 
of the mineral occurrences and response to treat 
ment of the more important classes of ores. Undet 
such circumstances, the ore dressing metallurgist, in 
common with engineers and other applied scientists, 
has an opportunity to draw upon the great fund 
of knowledge now being accumulated by the allied 
pure and applied sciences of physics, chemistry 
and geology. The development of new processes, 
or the adaption of established methods to more 
difficult cases would in this way be encouraged, 
and results of far-reaching economic effect might 
well eventuate as for example the application of 
flotation to the ores of tin. A survey of present- 
day metallurgy, reveals many such problems, the 
solution of which waits upon fundamental investi
gations of a type eminently suitable for attack in 
the three thoroughly equipped and well staffed 
C.SJ.R. joint laboratories.

LOST.—
Strayed last month, whilst travelling to and fro 

betw. Melbourne (home town) and Sydney, four- 
footed pet of the Prof. Well bred. Believed collared 
under false pretences by a Sydney institution. May 
pine away without its associates. Answers to the 
name of “Airy Chairly.”
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Special Tests Carried Out in the Testing Office
There were submitted for test early in the year, 

trolley wheels, which were manufactured by fasten
ing onto a cast iron disc, the canvas and rubber 
from worn-out motor tyres. These tests were suc
cessful, and the wheels are now on the mai ket in 
Melbourne.

Further samples of bakelite and similar insu
lation material have been tested, and, in this regard, 
a standard routine has been devised, including 
tension, compression, impact, shear and flexural 
tests.

Perhaps the most interesting test so far handled 
was a series devised to give a comparison between 
a laminated shatter-proof glass, and a strain- 
hardened armour plate glass with regard to their 
hardness, strength and susceptibility to damage by 
flat or sharp missiles. No standards are at 
present recognized in Australia for this type of 
glass, and the tests actually conducted were devised 
after an investigation into the methods employed 
in England, France, Germany and America, when 
dealing with similar products.

Immediately after the installation of the new 
Genevoise Profile Projector, it was employed to 
carry out measurements which were required to be 
known to 0.0001”. The object of the test was to 
determine whether parts, made by different manu
facturers for the same machine employed in the 
silk stocking industry, were interchangeable, and 
differences in the lengths of the replacement parts 
of the order of 0.0005” would cause unevenness in 
the finished weave.

Cables tested have included lengths from the 
Melbourne Tramways system. Although the indi
vidual wires, were worn on the outside surface of 
the finished cable until but two-tliirds of the original 
diameter of the strands remained, the cable as a 
whole was in good condition, being absolutely free 
from rust, and the hemp core was quite intact. 
Under test, the cable which was of 6 x 7/0.144 
construction, developed approximately 60% of what 
is estimated as the original breaking load.

In connection with the installation of a new 
blast furnace in South Australia, tests were carried 
out on the suitability of some local indurated sand

stone for use as coarse aggregate in concrete,
which was, in one case, to be exposed to high 
temperatures, and, in another case, to be subjected 
to the continued action of sea water. For the
same installation, it was necessary to carry out
quite extensive dredging works, and an investigation 
was undertaken to determine, by comparison of 
clay from Melbourne with that found in South 
Australia, whether a dredge, which successfully 
handled the Melbourne clay could also cope with 
that found in the other State.

For a local bearing manufacturer, a series of 
compression and Brinell Hardness tests was under
taken on bearing metals at atmospheric and elevated 
temperatures. As representative of the tempera
tures likely to be encountered in modern internal 
combustion engines, 100°C. was chosen and the 
tests performed with the specimens immersed in 
a bath of oil, maintained at this temperature by 
electric treating element.

A séries of tests was recently undertaken on the 
crushing strength of cast iron pipes, as compared 
with those manufactured from asbestos cement. 
Having their relative strengths, it was consider d 
that the practical potentialities of cast iron pipes 
were so well known, that the usages of asbestos 
cement pipes could be predicted.

For a firm of structural engineers in Melbourne, 
tests were conducted which were of such a nature 
that unanimous conclusions have not yet been 
reached in respect of the results. A rectangular 
frame, consisting essentially of two columns and 
two girders—the elements being I-beams of struc
tural steel—were joined by riveted scat angles of 
various sizes. By loading the beams, at least three 
of the joints, consisting of girder and seat angle 
to column, were made to fail, and, on the results 
obtained, an attempt is being made to formulate 
a basis of design for this type of joint.

As representative of the fabricated units wh'ch 
have come under notice, it is recorded that the 
rocker bearings for the new Punt Road Bridge have 
been subjected to proof loads, in the normal and 
eccentric positions, of the order of 200,000 lbs.

Teacher: Willie, give me a definition of “home.” 
Willie: Home is where part of the family waits 

until the others are through with the car.

FINIS.
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If it's Stainless Steel you want—MYTTONTS 
is the place to get it.
Manufacturers of "STAYBRITE" Steel 'SILVA' units of fabricated and 
electrically welded construction—for the trade.
Builders and architects—housewives and hotel proprietors—are all unani
mous in their high praise for "SILVA" Staybrite steel sink units, tables, 
and cabinet tops. You, too, can earn the goodwill of your clients by co
operating with MYTTON'S LIMITED.

METAL CEILINGS. 
CORNICES.
ARCHITECTURAL BRONZE 
WORK OF DISTINCTION. 
SKYLIGHTS.

GALVANISED FASCIAS. 
VENTILATORS.
ROOF COWLS.
FIRESIDE FURNISHINGS

Latest Methods and Designs.

MYTTON'S LIMITED
113-127 YORK STREET - - SOUTH MELBOURNE.

Mytton's Products are built up to a Standard—Not Down to a Price.

ZEISS
OPTICAL INSTRUMENTS

•
MICROSCOPES 

SURVEYING INSTRUMENTS 
PHOTOMICROGRAPHIC APPARATUS 

MAGNIFIERS 
CAMERAS 

Etc.

Catalogues available from the Australian Representatives,

E. C. HEYNE PTY. LTD.
37-41 QUEEN ST. : 

MELBOURNE
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ENGINEERS, SURVEYORS & METALLURGISTS’ 
INSTRUMENTS & ACCESSORIES

Representing : E. R. WATTS Cr 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.

The Philosophy of Saving....
“ALL that any one employs in supporting and 
carrying on any other labour than his own, 
must have been originally brought together by 
saving ; somebody must have produced it; and 
foreborne to consume it. We may say, therefore, 
without material inaccuracy, that all capital, 
and especially all addition to capital, is the 
result of saving.”—John Stuart Mill.

IF MILL BE RIGHT —
IT IS ALWAYS THE TIME TO SAVE !

STATE SAVINGS BANK OF VICTORIA
THE BEST PLACE FOR YOUR SAVINGS

Head Office:
ELIZABETH ST., J. Thornton Jones,
MELBOURNE. General Manager.

WE HAVE WHAT IS REQUIRED . . .
IN NON-FERROUS METALS, ALUMINIUM, BRASS, COPPER, PHOSPHOR- 
BRONZE, NICKEL, SILVER. Sheets, Tubes, Rods, Bars and Wire; also various 
sections in Angles, Channels, Beadings, etc. Tools, Tacks, Rivets, Solders.
We supply the experimenter with small quantities and the manufacturer with large lots.

GEORGE WHITE & Co. Pty. Ltd.
280 POST OFFICE PLACE, MELBOURNE, C.l.

Established 1854. Phones: 2345, 2346 and 2870.
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“Aristocracy” in Machine Tools

"Herbert" 2-S Motorised 
Capstan Lathe.

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

Coventry (England).

• « *

"Holbrook" 
Model 1 5-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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ANTI-FRICTION METAL
“O.T.L.” BRAND METALS

IN ALL GRADES AND FOR ALL PURPOSES HAVE NO SUPERIORS ANYWHERE.

Our Alloy Department, which is under the best technical control available, is backed by 
our own TIN and ANTIMONY SMELTERS—we are the only manufacturers of Bearing Metals 
so equipped—thus regularly assuring the purest and most scientifically constructed metals 
procurable. Other specialised manufactures are :—All classes of PRINTERS' METALS, 
SOLDERS, BRAZING ALLOYS, GUNMETAL, Etc., and Special Metals to Clients' Formulae.

100% AUSTRALIAN MADE AND THE BEST.

0. T. TEMPIERE & CO. PTY. LTD.
360 COLLINS STREET, MELBOURNE. BOWDEN STREET, ALEXANDRIA, SYDNEY.

Phone : Cent. 888. Phone : B 6287.

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 you 
select the best type of refractory. The 
service is free for the asking.

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

WORKS: Waratah Thirroul

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

Port Kemble Wollongong.
MINES AND QUARRIES: Ullodulla, Lithgow, Cooma, Thirroul, Home Rule, Puggoon, Coonabarabran.
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AUSTRALIAN OWNED 
AND INDEPENDENT

Yes, ALBA is owned, controlled, marketed and distributed 
by an entirely Australian and independent organization.
What's more, ALBA is fostering a new and important Aus
tralian industry—the manufacture of POWER ALCOHOL, 
this being the anti-knock constituent in ALBA SUPER.
In this way ALBA opens a new channel for the employment 
of Australian farmers, workmen engaged at refineries, and 
many allied trades. But these are not the only reasons why 
we ask you to try ALBA, for ALBA gives power, easy starting, 
and above all a high anti-knock performance.

SUPER
Containing POWER ALCOHOL

MOTOR SPIRIT

CHUBB CIRCULAR DOOR ANTI-BLOW
PIPE WALL SAFE

FEATURES:
The maximum security is afforded 

because the door will resist the oxy- 
acetylene blowpipe flame and drills.

There are no keyholes in which to 
insert explosives.

Chubb Keyless Combination Lock 
controls the four locking bolts.

No keys to be copied.
Overall thickness of door, 4 inches.
Safe measures inside, lOin. dia

meter x 9in. deep.

CHUBB’S AUSTRALIAN COMPANY LTD.
(Incorporated in England)

WITH WHICH IS INCORPORATED
RICHARD BROTHERS, Art Metal Workers

CHARTER HOUSE, 4 BANK PLACE------------------------------ MELBOURNE.
WORKS: WATERLOO, SYDNEY.
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"MAJOR" Oil Fired Twin Chamber Billet
One of many units of different types,

"Major" Industrial Furnaces are backed 
by many years of specialized experience. 
They are designed and manufactured 
for any fuel and for every conceivable 
industrial heating purpose — either of 
continuous or batch types embracing 
Furnaces for Metal Melting, Smelting, 
Forging and Heat Treatment; also for 
Mining and Metallurgical processes.

Air Circulation Heating Applications, 
including Complete Lithograph Ovens, 
Enamelling Ovens, Core Ovens, Dryers, 
etc., are other examples.

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

M&jw Ftuummc® &
114-124 Toorak Road, South Yarra, Vic.

Heating Furnace with Automatic Temp. Control.
supplied to Austral Bronze Co. Ltd., Sydney.

"Major" Patented Oil Fuel Burners are 
made in Australia, and 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 
Air Atomizing and Mechanically Ato
mizing Burners, High Pressure Air and 
Steam Atomizing Burners, Semi-Auto
matic and Fully Automatic Burners 
and a Complete Range of Supplemen
tary Equipment viz. : Automatic Furnace 
and Boiler Controls, Blowers, Fuel 
Pumps, Float Switches, Temperature 
Control Thermostats, and other auto
matic devices.
Combustion Equipment is available to 
suit any heating requirement without 
occasion to adapt the job to the 
equipment.

Mem Fmgmears LM.
78 Mitchell Road, Alexandria, N S W.

Telephone: L 2424.Telephones: Windsor 1111, 2319.
Engineer-Representatives established throughout Australia, New Zealand and South Africa.
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DEPENDABLE 
STEEL CASTINGS

DAVIES & BAIRD
PTY. LT D

BRUNSWICK, VICTORIA

OVERCOMING DIFFICULTIES!
Through dense jungle . . . across 
rivers .... through swamps . . . . 
along the sea bed . . . No matter 
how beset with difficulties the job 
may be, ROC LA pipes can be 
depended on to do their work well. 
Designed by qualified civil engi
neers, manufactured by modern 
methods and with the finest quality 
materials, ROC LA pipes are ideal 
for drainage, irrigation, sewerage 
and water supply.

ROCLA LIMITED
CONCRETE ENGINEERS

Contractors to: State Rivers and Water Supply Commission, Victoria; Melbourne and Metropolitan Board of 
Works, Victoria; Public Works Department, Victoria; Main Roads Board, New South Wales; Metropolitan 
Water, Sewerage & Drainage Board, N.S.W.; Water Conservation & Irrigation Commission; N.S.W.; Greater 
Brisbane, City Council, Queensland; Western Australian Government W.A.

Address: 99 QUEEN STREET, MELBOURNE, C.l. Tel. MU 6157-8-9.

/24*
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FASTEST

WELDING
# E.M.F. Electrodes are the fastest 
and therefore the cheapest. Welding 
speed is secured with larger elec
trodes — an advantage which was 
introduced to Australian welders by 
E.M.F. five years ago.

E.M.F. Electrodes improve the speed 
and quality of welding.

ELECTROD
For Reliability

E.M.F. ELECTRIC
PTY. LTD.

Melbourne and Sydney.

S
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F# WER SUPPLY

aUHKlV LAVui
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Sola Manufacturers :

JAMES HARDIE
& CO Y. PTY. LTD.

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

Telaphonas: MX 4727 (5 lines).

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

FIBROLITE
ASBESTOS CEMENT 
PRESSURE PIPES

f E Gl STERE I

DO YOU KNOW THE REMEDY 
FOR THESE ELECTRICAL 
MACHINE TROUBLES?

* — Noisy brush operation.
A — Excessive brush wear.
0 — Under and over

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

and commutators.

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

e

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
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MODERN
FACTORIES

HALVE THEIR COSTS
and

DOUBLE THEIR OUTPUT
by using

BOSCH
Portable High Frequency 
Tools and Transformers.

6 Simplest Construction.
@ Low Weight.
0 3-4 Fold Acceleration over 

Universal Electric Tool.

Every Workshop 
Can Increase Profits
Bosch Electric Tools will assist in running the 
workshop more economically and with greater 
precision, saving time, reducing labour and 
avoiding delays, and thus resulting in better 
workmanship and increased profits. Bosch 
Tools excel because: 1. Their acceleration 
over hand tools is amazing. 2. The current 
consumption is low. 3. The power to weight 
ratio is greater than in other well-known A.C. 
and D.C. Tools. 4. They are smaller than simi
lar Electric Tools on the Market. 5. They are 
shock-piroof, as their housing consists of insu
lating material of the highest tensile strength. 
6. The ingenious spindle suspension precludes 
bearing trouble. 7. The long collar enables 
one hand to guide and press tool whilst being 
held in other hand. The eminently practical 
shape of the collar enables small and delicate 
work to be done with ease and precision.

Sole Agents:

PYROX PTY. LTD. 264 Lat-robe Street, Melbourne. 
97 Palmer Street, East Sydney.

0 18-11,500 r.p.m.

Range of 70 Tools 
To Suit All Industries.

0 Frequency Transformers 
up to 200 cycles.

BOSCH MULTI PURPOSE 
HAMMER

The only hammer combining striking and 
rotating power. U H1—600 watts, weight 17 
lbs. UH2i—400 watts, weight 11 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. This unit will pay for itself on one large 
building job. Ask for our expert to give you 
a demonstration.

For full particulars or visit of expert engineer 
apply to —
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METAL MANUFACTURES LTD. KoE“JLA " NSW'

oF Non ferrous 
Metals and Alloys

SELLING AGENTS (with 
~™ WIRErCABLES, ETC.:

BRITISH INSULATED CABLES LTD. 
William Street - Melbourne
Kembla Building - Sydney

Distributors in all States) : _ ^ __
TUBES 6- BRASS WIRE:
KNOX, SCHLAPP & CO.

Collins House - Melbourne
Kembla Building - Sydney

Ike Ç'wat ÇnduiïtkiaS fuel

GAS ^
CLEAN - ECONOMIC 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

The modern 
industrial fuel

METROPOLITAN GAS 
COMPANY

196 Flinders St. - Melbourne.
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GEARING SPECIALISTS

THE RICHARDSON GEARS Pty. Ltd,
Telephones : 

Footscray 417 (4 lines)

Footscray, Victoria
Telegrams and Cables : 
"Gearwright" Footscray.

Founders of the Gearcutting Industry in Australia. 
Established 1888.
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1837

Manufacturers of

1938

High quality Electric Cables of all types from large 
Underwater Cables to small Winding Wires.

also
All Cable Accessories and Jointing Material for the 
installation of Overhead Transmission Lines and 
Underground Cables.

HENLEY

VT T. HENLEY’S TELEGRAPHS WORKS COMPANY LIMITED.
205 WILLIAM STREET, MELBOURNE.

ENGINEERING SECTION
We can offer to supply the following :—

Duratar Black Elastic Paint. 
Protective Pipe Coatings. 
Duratenax for Asphalting, etc. 
Pitch and Enamels.
Creosote Wood Preservative

and all Coal Tar Products.

DURATAR PTY. LTD.
Works: YOUELL & WHITEHALL STREET, FOOTSCRAY.

Telephone : Footscray 709 and 99.
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SINGLE UNITS OR 
COMPLETE PLANTS

FOR THE PREPARATION AND 
TREATMENT OF GOLD BEARING 
ORES.

RUWOLT BALL MILLS
ARE USED IN PRACTICALLY ALL 
TREATMENT PLANTS IN AUSTRALIA 
FOR THE FINE REDUCTION OF ORES.

CHARLES RUWOLT
PROPRIETARY LIMITED

VICTORIA ST., RICHMOND.



XXIV CRANKS AND NUTS, 1938

.03 G<V

NAXOS
GRINDING WHEELS

Made in Australia by 
NAXOS PRODUCTS LTD.

THIS RAPIDLY GROWING AUSTRALIAN INDUSTRY IS SUPPLYING 
ALL TYPES OF PLAIN WHEELS, CUP AND RECESSED WHEELS, 
BLOCKS, ETC., TO MANY GOVERNMENT AUTHORITIES AND

MANUFACTURERS.

e

Lei- us offer you a test wheel to prove 
that these wheels are equal to the best 

imported wheels.

DISTRIBUTING AGENTS:

A. V. Watt & Pizzey Pty. Ltd.
364 LONSDALE STREET, MELBOURNE.
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Economical Solution to Problems 
Relating to the

Mechanical Handling of Materials
Over 15 Years’ Specialisation in the 

DESIGN - MANUFACTURE - ERECTION

•

All Types of Conveyors, Haulages, Bulk Material Handling,
Road Forming and Maintaining Equipment — consult

Malcolm Moore Limited
Sales and Show Rooms: Works: Sydney Office:

601-603 Little Collins St. Williomstown Road, 1-7 Bent Street, 
Melbourne. Port Melbourne. Sydney.

R. M. B.
MINIATURE BALL BEARINGS

The smallest standard units in the world, designed 
to satisfy requirements in this field.
These miniature ball-bearings may be used with 
advantage in place of the usual plain bearings or 
jewels whenever it is required to reduce friction 
and lubrication to a minimum.

BEARING SERVICE CO.
OF AUSTRALIA PTY. LTD,

70-76 Bouverie Street - Melbourne.
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SAFETY FIRST !

— USE —

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 6 GO. PTY. LTD.
Spencer & Flinders Streets--------------------- Melbourne.

JAMES MUNDAY & COMPANY
394-6 Lonsdale Street------------------------- Melbourne.

-

Close Up 
of
"Closing"
Operation.
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Standard Telephones Gr 
Cables (A/asia.) 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.
—o----

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 3101 -2.
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Sunshine Porcelain Potteries Pty. Ltd.
manufacturers of

Electrical Porcelain
including

HIGH AND LOW TENSION LENE 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).

O

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

Photo of "Wizard" Drum Type
Continuous Filter.

Machinery for 
Mil Is 
Mines
Metal Industries 
Mechanical Handling 
Marine Auxiliaries

Write to Us for Quotations.

(Established 1874)

MORiSON & BEARBY PTY. LTD.
ENGINEERS

CARRINGTON — NEWCASTLE — N.S.W. TELEPHONE: 999
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The Activities of Gordon Brothers comprise

REFRIGERATION IN all its phases.
Low Pressure Automatic Units using SO, CMC I, Freon Refrigerants. 
Plant for general Cold Storage and Ice-making duty.

AIR CONDITIONING*,™ and in

dustrial processes. Heating and Cooling. Dehumidifying and 
Humidifying.

A large staff is regularly employed in specialising the manufacture and 
marketing of these modern aids in the world of commerce and industry.

Gordon Brothers Pty. Ltd.
Refrigeration and Air Condition Engineers 

Principal Office and Works: Union St., Brunswick 
(FW 2167—3 lines).

Branch Office : 301 Castlereagh St., Sydney (M2907—2 lines).

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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LANDIS & GYR LTD.
] 00 Flinders Street Melbourne

Telephone: Central 6830. i

A.C. and D.C. House Service Meters.
Prepayment Meters.

Time Switches.

Engineering Students —

B R A M M E R 
Adjustable Vee 

Belting

Because of its unique construction, 
fatigue is eliminated, maximum pli
ability secured, and wide pulley ratios 
made possible, giving speed reduc
tions up to 10:1.

Brammei Adjustable Vee Belting is manufactured in Australia only by

HOPKINS BROS. & ODLUM PTY. LTD.
MANUFACTURERS AND DISTRIBUTORS OF ALL KINDS OF MACHINE BELTING.

114-128 LEICESTER STREET, CARLTON (near University)
Students invited to make personal enquiry and inspection at Works, or sample of 

Brammer Belting may be seen at School of Engineering.

will interest you because it is
The Latest Development 
in Short Centre Drives.

For PREVENTION of SCALE RUST and PITTING in STEAM BOILERS.
the most economical anti effective preparation is

KELVIN BOILER COMPOSITION
Supplied in solid 4oz. rubes. This composition not only prevents Scale, but it removes existing 
scale and is harmless to the Boilers, Tubes, etc. I-lb. sufficient for treating 10,000 galls.

feed water.
WILLIAM COOPER & NEPHEWS (AUSTRALIA) PTY. LIMITED. 4 O’Connell Street, Sydney.
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NICKEL
A SMALL TRACT OF COUNTRY IN CANADA—about 36 miles long by 16 
miles wide—produces over 90% of the world's Nickel in rapidly-increasing 
quantities. The amazing growth in the world's consumption of Nickel is 
due very largely to the diversity of applications in which Nickel and Nickel 
alloys can be used to increase efficiency and simplify design. Following 
are a few of the principal forms in which Nickel is used to-day:—

MALLEABLE NICKEL, which is readily fabricated 
has high strength, is easily machinable and can be 
satisfactorily welded without any risk of "weld 
decay." It is white in colour, offers excellent 
resistance to corrosion or to oxidation by heat and 
preserves the purity of the product being processed.

NICKEL COPPER ALLOYS have good mechanical 
properties at elevated temperatures, high resist
ance to corrosion and are easily worked.

MONEL is probably the best known and resists 
attack by all alkalies and most acids. It is readily 
available in all commercial sizes of sheet, strip, 
wire, rod, tube, woven wire cloth, also shot and 
ingot for casting, etc.

NICKEL ALLOY STEELS with from 1% to 5% 
Nickel offer increased hardness, yield point and 
tensile strength without loss of ductility. In case- 
hardening steels, Nickel ensures uniformity of the 
carburised zone and superior mechanical proper
ties in the core.

NICKEL CAST IRONS represent possibly the most 
spectacular growth in the use of Nickel. From 
small additions to improve machinability, 4% or 
5% additions to confer high hardness, through to 
austenitic heat — and corrosion — resisting cast 
irons containing between 15% and 20% Nickel, 
Nickel offers new and improved materials of con
struction which are easily produced.

Detailed information on any of these subjects is freely placed at your disposal — 
just advise us in which you are particularly interested.

HAWKER, RICHARDSON & CO.
209-215 WILLIAM STREET, MELBOURNE.

Victorian Distributors of Nickel and Nickel Alloys.

Australian Distributors: WRIGHT & COMPANY, 81 Clarence St., Sydney.
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A. E. GOODWIN PTY. LTD.
ENGINEERS. LIDCOMBE & PORT KEMBLA, N.S.W.

Phone UX 7463 (2 lines).

High and Low Pressure Pipe Work at Aust. Iron & Steel Ltd.,
Port Kembla.

Complete Piping Installations, including Design, Fabrication and Erection
are carried out by us.

ALSO FEEDHEATERS, 
TANKS, RELIEF 

VALVES, WELDED 
MACHINE FRAMES, 
STEEL PLATE WORK 
OF ANY KIND OR 

SIZE.

LODGE COTTRELL ELECTROFILTERS
are cleaning gases in Australia from
CEMENT KILNS. BOILER FURNACES.
ROASTER FURNACES. SMELTERS, Etc.

Guaranteed Dust Collection Efficiencies of 95% or higher, as specified, are obtainable.

Representative: F. S. WRIGHT, M.Mech.E., A.M.I.E.A.,

465 COLLINS STREET - MELBOURNE
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Switchgear Supremacy,
M.E.M. Switchgear is manufactured 
throughout in the M.E.M. Works, 
direct from the raw materials. Super
vision by the company's own staff of 
experts is thus ensured at every stage 
in the manufacture.
The whole of the castings are pro
duced in the Foundry, which is a 
completely mechanised plant.
The Pottery manufactures high qual
ity china insulators and a large section 
of the works is devoted to the produc
tion of "Memite" moulded and 
laminated insulation material.

General Assembly.

4__ 4

Only in this way is it possible to 
maintain the unusually high standard 
of quality for which M.E.M. products 
are justly famed.

Low Tension Switch and Fuse Gear. 
Motor Control Gear for Motors up to

15 h.p.

The Pottery.

The actual assembly of the switches, 
etc., is done on the conveyor belt 
principle, the process being a con
tinuous one.
Inspection is as regular and efficient 
as the manufacturing processes, and 
at all times is vigorous and effective.

Starter Inspection and Test.

MIDLAND ELECTRIC MANUFACTURING COMPANY LIMITED
Reddings Lane - Birmingham, 11, England
Factory Representative: James Thornell, G.P.O. Box No. 2673EE, Sydney, N S W.
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WESTINGHOUSE
COPPER OXIDE RECTIFIERS

Built to handle D.C. Loads from
MILLI WATTS to KILO-WATTS

KILO-WATTS.

6 volt 12,000 Ampere Plating Rectifier for Nickel 
Plating. Supplied to Hercules Cycle Company, 

England.

For R.F. Detection 
Current Output 0.25 
IVI.A. Power Output: 

4 Milli-watts.

MILLI-WATTS.

â

Rectifiers for the following applications are already in use in Australia and abroad.

1. Electroplating, used by the Automobile and Metal Industries.
2. Power Supply for Motion Picture Projector Arcs.
3. Electric Vehicle and Mine Locomotive Battery Charging.
4. High Voltage Sets of 100,000 volts for Electrostatic Dust Precipitation.
5. Broadcasting Transmitters and Programme Carrier Wave Systems.
6. Change over Sets permitting D.C. apparatus to be retained where D.C. mains 

have been changed over to A.C.
7. Small Battery Chargers for Garage and similar uses.

MANUFACTURED IN AUSTRALIA BY

McKenzie & Holland (Aust.) Pty. Ltd.
NEWPORT, MELBOURNE, W.15.

Factory Representatives: Write for Descriptive Pamphlets.

Westinghouse Sales & Rosebery Ltd., Temple Court, Collins St., Melbourne. 
Westinghouse Sales & Rosebery Ltd., 13 Market St., Sydney.
Amplion (A’sia.) Ltd., 70 Clarence St., Sydney.
Norman Bell & Co., 403 Adelaide St., Brisbane.
Newton, McLaren Ltd., Leigh St., Adelaide.
Carlyle & Co., 915 Hay St., Perth.

Minerva Press, 108 Queen Si;., Melbourne, C.lM5396.



X ; A STATE'S
\ \\ RESOURCES

A.
E -AT THE
f- SERVICE

- OF HER
INDUSTRIE

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. .


