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EDITORIAL . . .

What happens when you double the number of engineers in a population?
Do you double the scientific imagination at your disposal? The answer depends
on how and for what purpose you double the workers.

With this question we come to the situation of Seience and Engineering
today. Since the beginning of this century, science, in the broad sense of the
word, has become the hired servant of fpowerful states—the source from which
their war potential has been buill up and their industrial wealth inereased.

The scientific imagination, however, is a personal thing. It is perhaps also
a private one, a flower of the mind that opens only when solitary or when two
or three are gathered together. What is happening to it now when ten engineery
grow where one grew before, when the wnit of research is the large highly
organised team, when the pace of experimental work can only be maintained
by feeding it with ever larser packets of energy, often at astronomical cost?

The prime mover ‘in this expansion has been war. Aeronautical engineering
has climbed into the air on the backs of two wars. The airliner i today, because
the bomber succeeded in being what it was yesterday.

Perhaps the vital problem today is to ensure the effectiveness of the scientific
effort. It has to be directed, and what may be good when the effort is small may
grind its vital parts to a halt when it is large. The danger for large numbers of
men at work is the appearance of large numbers to tell them iwhat to do. We
may suspect that Newton would have been much incommoded by the Director of
Research with his programmes, deadlines, and his numerous commitiees and
regulations. Many an engineer at work in a Civil Service is inclined to express
his frustration at official channels

Engineer - Politician — 0

This goes too far, but leads us to ask whether our present system conserves
much imaginative energy.

Another point that is worthy of mention is the colossal cost of some
experimental work. Especially in fields subject to national prestige  immense
elaboration and expense is now the common approach. The real danger is that
the strict thought that went with string and sealing wax experiments may become
a memory just as these experiments have. The poor Australian engineer who
reflects in this way may be only comforting himself. Al the same, while the
wealthy man never really wants to change Places with his poor relation, the
converse is not only true but a saving grace.

And what of space research—the new orbit for engineering? This project
may cost the earth as we say, in which case the organization and resources
should be on a global scale. This would happen in a well ordered world but it is
not likely to happen in ours whose very anarchy has provided the means to
launch the project. Martians will watch our rival gangs fight in Spacg Street,
each spying on the other. It may be as we go farther out and learn the marvels
of the untverse we will be shocked into sanity.  Who knows?
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The skill and experience of
A.N.Z. Managers and staff are
concentrated on the prime
objective of conducting an
efficient progressive bank. In
that way we best serve our
customers.
Service to the community has
always been our aim. In addition
to Cheque and Savings Accounts
' now being used by thousands of
people in every walk of life, we
lI provide comprehensive business
facilities, including import and
export transactions, trade and
economic services, and a
modern travel department.
A call or enquiry from you
will be welcomed.

Uou'l like banking at

A'NZ BANK

AUSTRALIA AND NEW ZEALAND BANK LIMITED
- AUSTRALIA AND NEW ZEALAND SAVINGS BANK LIMITED

ANZ, 410, 1948

Page Four




THE
DEAN’S

I suppose that, to most Students at the University, the immediate
task of passing examinations and graduation so completely fills the horizon
that, for the time being at least, the problems of life after graduation
must be left to look after themselves. Nevertheless, I imagine that all
undergraduates in the Faculties of Engineering and Technology read with
interest the recent announcement of the decision of the Commonwealth
Conciliation and Arbitration Commission on the salaries of Professional
Engineers. The decision of the Commission will mean higher starting
salaries and a more rapid rise in salary in the early years of the graduate’s
professional career; a very welcome extra reward for all the years of
study necessary to qualify as a professional engineer. Y

How did it come about that it was the ENGINEERS who had to go to
the Arbitration Commission? Why not the Doctors, the Lawyers, or the
Architects? The cynic might say that these latter professions get paid
enough already, but the real reason lies in the way in which these profes-
sions are organised. Those practising medicine, the law, or architecture
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are for the most part self-employed, and to a large extent can influence
their own rate of remuneration either individually or by their Profession
Associations,

The professional Engineer, on the other hand, is much more likely to
be an employee of either a Government Department or private organisa-
tion, the prime function of which may not be Engineering. It happens,
therefore, that the working conditions of Engineers are greatly influenced
by outsiders who, all too often, fail to recognise the hard training and
professional responsibilities of the Engineer. Tt is good to know, there-
fore, that the Arbitration Commission, which studied the evidence at
great length, has recognised the value of Engineers in making its recom-
mendations.

The other professions, who tend to look after their own affairs, act
in a responsible manner, so that the public is faithfully and honestly served,
yet at the same time the professional man receives a fair reward for his
services. We, as Engineers, must be careful to see that we also “play
fair.” One of the obviously undesirable by-products of a system which
establishes legal minima is the temptation for a graduate to argue that
there is no point in struggling to make himself more effective by post-
graduate study or by serious reading: for on the face of it, he can get
the legal minimum without any such effort. This could result in a
general levelling down, thus accenting an existing feature of Australian
life, which is summarised in the statement, “Tall poppies get their heads
chopped off.”

It is interesting to recall that it was an Engineer, some 1900 years
ago, who first set down the story about the poppies. Sextus Julius
Frontinus, chief engineer for the water supply of ancient Rome, tells
the story in a book he wrote on Military Strategy (Frontinus was a
soldier before he settled down to Engineering). He tells how Tarquin,
one of the kings of Rome about 600 B.C., having decided to put to death
the leading citizens of Gabii, and not wanting to let anyone know of
his purpose, gave no response to the messenger sent to him by his son.
Happening, however, to be walking in his garden in front of the messenger,
he cut off the tallest poppy heads. The messenger returned without any
answer, but reported to the son what Tarquin had done. The son imme-
diately understood, and carried out his father’s purpose on the leading
citizens of Gabili.

It is unfortunate that the very policy of poppy head chopping tends
to suppress the emergence of any tall poppies. For who could blame the
remaining citizens of Gabii for declining civic office after witnessing the
fate of their former leaders?

As Engineers, therefore, we have now a responsibility to make sure
we do not shelter behind the new award, and use it as an excuse for not
working hard to train ourselves to become as effective as possible.

Not only is there a need to succeed as well as possible in the under-
graduate course, but there is a need to go on. For some it will be post-
graduate research; for others it will be keeping up with engineering
advances, or taking an active part in the affairs of our professional
institutions.

Inevitably some tall poppies will emerge. I believe Australia must now
recognise that she cannot afford to neglect these leaders of the next
generation, and that in future her policy on tall poppieés must be culti-
vation rather than decapitation.

PROF. F. B. BULL




The Engineering Society, following the pattern
of the last four or five years, has emerged once
again as one of the most successful and prosper-
ous University societies. An encouraging aspect
18 the record number of financial members, total-
ling 260. This fact, together with the interest
shown by a large number of students in all years,
not only in just two or three years, as has been
the case up until now, indicates that the Society
will continue to forge ahead.

The committee members were elected in August,
and took office in September, 1960, The First
Year representatives were elected in April, 1961.

ANNUAL GENERAL MEETING

The last A.G.M. was held on September 7, 1960,
The retiring President, Secretary, and Treasurer
gave their reports, and handed over to the new
committee for 1960-1961.

SMOKE-O

Your committee began work immediately after
the exams. and, working against time, Wayne
Murphy (Tech.), Dave Patterson (3rd Year), and
myself organised a post-exam. smoke-o at the
Memorial Drive grandstand.

FRESHERS' WELCOME

The opening activity of the Society for 1961
was the Freshers' Welcome, held in the Chapman
Lecture Theatre. The staff were introduced to
the students. Led by the Dean of the Faculty
(Prof. Bull), the staff gave advice interspersed
with witticisms—or vice versa—to the students.
A film, “The Life of Fangis,” was screened, after
which the staff and students chatted informally
gver a “drawing office type” supper.

The success of the evening can be greatly attri-
buted to the organisation by Mick Shearer (Tech.)
and John Brook (Tech.).

CABARET

The Grange Hotel, on the Esplanade, was the
site of a “burster” of a cabaret at the end of the
The 120-odd guests

second week of first term.

PRESIDENT’S
REPORT

enjoyed themselves to the full, or. rather, until
they were full. Music was supplied by a band of
fellow Engineers, the supper likewise. Little did
the guests know that the tasty condiment on the
home - made sandwiches was SAE90 from the
hands of the “catering Engineers,” and not Vege-
mite!

Thanks to the efforts of Peter Roberts (Final
Year Elec.) and the “Catering Engineers,” this
§how was the talk of the 'Varsity for days follow-
ing.

COCKTAIL PARTY AND BALL

There was no doubt about the fact that the
Cocktail Party, held in the Institution of Engi-
neers’ new building, far surpassed any similar
function held to date by any University Society,
including the A.U.E.S. Two hundred and fifty
guests, including staff members, were admirably
entertained, thanks to Nigel Barkham (Tech.)
and Rick West (Final Year Mining). The help
of Graeme Gentles and Stan Scarman was also
greatly appreciated.

The Ball was attended by over 500 people, and
was convened by Dave Patterson (3rd Year Civil)
and Bernie Bent (4th Year Civil). Two bands,
a floor show, and free drinks went together to
make the 1961 Engineering Ball a great success.
It would never have eventuated, however, had it
not been for the fine efforts of the helpers, a
number of whom found it necessary to work
almost non-stop from Friday evening until early
Sunday afternoon.

It is with hesitaney I ask this, but “Why is it
that at least 150 Engineers, having enjoyed a
very pleasant evening under the auspices of their
Society, could be so thoughtless as to leave the
cleaning up to four willing people?”

After all, this Society does exist for the benefit
of every Engineering and Technology student, and
it is not often, in fact, only on this one oceasion,
that of the Ball and Cocktail Party, that the
committee appeals for the maryal co-operation of
the A.U.E.S. members. '

SYMPOSIUM

Twenty-two Adelaide Engineers headed west
to Perth for the Annual Symposium last May.
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The Society subsidised the travellers to the extent
of £2/10/~ per capita.

Not only were many old friendships renewed,
but many new ones were made. Everybody en-
Joyed themselves to the utmost. This was no
doubt due to the fact that the hospitality afforded
us by our Perth hosts was absolutely unsurpass-
able.

Four students, who prefer to remain anony-
mous, rowed the A.U.E.S. into a close second
place in the Australian Engineering Students’
Sculling Titles. A fine effort. considering the win-
ners, W.A., were drinking their own brew. Paul
O’Connor did a great job handling the Adelaide
end of the arrangements.

Next years the Symposium will be held in
Hobart, and my personal advice is, “Don’t miss
it. It will be a ripper!”

These Symposiums are organised annually by
the Engineering Faculty Bureau (E.F.B.). This
organisation co-ordinates the interstate activities
of all Engineering clubs and societies. E.F.B. is
affiliated with N.U.A.U.S., and is also responsible
for the Indian Exchange Scheme and the publica-
tion of “Torque.”

ANGAS offer you a. ..

FILMS

Commencing in the first week of Second Term,
films were shown every Tuesday, at 1.10 p.m.. in
Room 110 of the Mech. Eng. Building.

Bruce MacLeod did a great job in obtaining and
screening these films. The success of this activity
was also a result of the publicity of it, handled
by Anne MacCuska and Peter Waters.

Attendances at the films have practically
doubled in the last two years. This is a source
of great encouragement indeed to those who spend
so much time in arranging the programme.

TUG-OF-WAR

This year the S.C.LLA.E.S. shouldered the re-
sponsibility of the trans-Torrens pull. Unfortu-
nately, it was nothing better than a disorganised
brawl. For the first time in two years the Medicos
had decided to take the contest seriously, and
it was indeed a shame that the Engineers had
not done likewise.

It is still not too late to restore this anpnal
challenge to the level of sporting rivalry between
the two Faculties, instead of a brawl between

of the fields in which we specialise PIRT
special machinery, complete engine S
etc. Every job fully guaranteed. Lot fully recondition hard-to-get

Our  highly skilled team—using the
- gear cutting and milling, profile
reconditioning te E.R.A. standards, Keep your plan—or vehicle
us quote you now! parts, or manufacture new
ENGINEERING COMPANY LIMITED

latest precision equipmenf—can easily
cater for every general and auviemotive f L
engineering job. Here are just a fow
cutting, design and manufacture of
chassis modification, axle straightening, —operating. We can either
ones for you.
71 Angas Street., 14-22 Moore Street. 8-5274

| Machining a special ball joint for the
front-wheel drive unit of a heavy
I crane.
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pseudo-intellectuals. If the students in both
Faculties wish to pelt one another with flour,
eggs, ete., surely this could be confined to a
“flour fight” as such.

S.R.C.

The representation of Engineering students on
the 1960-1961 S.R.C. rivalled that of the famous
1957-1958 S.R.C., which was literally “stacked”
with Engineers.

Congratulations to the four Engineers on their
election to the S.R.C., and to Bill Blandy (4th
Year Chem.), the Vice-President, and to Roger
Sawley (4th Year Mech.), who convened the 1961
Commencement Ball—the biggest and best ever.
His great effort was much appreciated by the
2,000 odd guests. Never before have the Engi-
neering students been represented by such dyna-
mic personalities.

Congratulations also to Dean Patterson (4th
Vear Elec.) and Peter Waters (1st Year) on their
election as Faculty Reps. to the 1961-1962 S.R.C.

TORQUE

The first edition, capably produced by George
Meija (Final Year Med.) and Dean Patterson, “hit
the streets” late in First Term. Without excep-
tion, the Engineers at the Symposium acelaimed it
to be “the best Torque yet.” This speaks for
itself, as they represent a good cross-section of
all Engineering students in Australia.

COMMITTEE

In past years it has been necessary to hold only
one meeting a fortnight. However, the amount
of business to be transacted has increased to such

an extent that it was necessary to hold a meeting

once a week., The work was well spread out, and
did not fall upon the shoulders of a willing few,
as it has done previously.

Energetic, reliable people, prepared to do a
reasonable amount of work, are again needed for
next year’s committee.

YET TO COME

The Annual Dinner will be history when Hyste-
resis is distributed, but at this stage Mick Shearer
is convening furiously. Dr. G. Sorby-Adams will
be our guest speaker at the Hotel Finsbury. The
increase in price for this funetion is regretted,
but is unavoidable, and is still on a par with that
of dinners held by other clubs and societies.

Dave Patterson and Ron Copeland are at this
very moment organising a Barbecue to be held

on the last Saturday of Second Term, somewhere
in the scrub near Adelaide.

A challenge to debate against the Medicos early

in Third Term has been accepted. If last year’s
form is any indication, the Medicos will again he
the underdogs.

Don’t miss the post-exam. Smoke-o this year!

HYSTERESIS

Editors Garry Brown and Wayne Phillips have
been chasing people (especially the President for
this report—Ed.) for weeks now. Congratulations
to both of them for the tremendous job they have
done in making this publication the success it is.
Their job has been far from easy.

LAST, BUT NOT LEAST

In the foregoing report I have no doubt over-
looked mentioning a number of Engineers, not
necessarily committee members, who have so
willingly assisted in and taken part in the year’s
activities.

I thank them one and all, especially the Hon.
Treasurer, Graeme Evans, who so capably handled
the financial affairs of the Society. This is also
a fitting place to thank the staff, on behalf of all
A.U.E.S. members, for the interest they have
shown in our Society.

I hope that in the not too far distant future
all students enrolled in the Faculty of Engineering
will take an active interest in their Society, and
become financial members.

In closing, I can only quote Prof. F. B. Bull
(Dean’s Page, Hysteresis, 1960): “. .. In support-
ing the work of the A.U.E.S. you show, while you
are students, an interest in the whole field of
Engineering, and I think that a lively and active
Engineering Society is an essential complement to
the formal work of instruction and teaching if
we are to succeed at the University in fitting you
to take your place in your chosen profession,
Engineering.”

I feel honoured to have been associated with
such a highly regarded Society.

PETER INGLETON.

Policeman (to an intoxicated engineer who was
trying to fit his key into a lamp-post): “I'm
afraid there is nobody home tonight.”

“Mush be. Mush be. Theresh a light upstairs.”

All women’s clothes are merely variations of
the never-ending battle between the admitted
desire to dress and the unadmitted desire to
undress,
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Left: Assembling a
Timken balanced pro-
portion back-up roll
bearing in its chuck.
B.S.C. supply 21 ton
bearings of this type to
a steel slabbing mill
in Australia.

High precision
miniature bearings by
Hoffmann. These weigh
.004 ozs. and are used in
scientific equipment where
extreme sensitivity
and miniaturization ere
required. B.S.C. has
supplied many such
bearings to the C.5.1.R.0

BEARINGS

.004 ozs. up to 2.5 tons.

Bearing Service Company stocks the largest range of ball and roller bearings in
Australia. It backs these stocks with unsurpassed technical service, the result of
35 years’ specialisation, If you need one bearing, or many. of any size, or any
type. a ‘phone call to B.S.C. is all that is necessary to put this large. but very
friendly organisation to work on your behalf . . . without cost. Why not ring
next time a bearing problem arises?

BEARING SERVICE CO.

OF AUSTRALIA PTY. LTD ¥

66 GROTE STREET, ADELAIDE. TELEPHONE LA 5632, LA 4285
Also at Sydney, Melbourne, Brisbane, Perth and 8 Provincial Cities.

TIMKEN ¢ HOFFMANN o F,A.G. ® FAFNIR @ TORRINGTON @ NICE ® McGILL ® R.B.C. ® M.R.C,
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CHANNEL CROSSING

By J. W. PARKIN

The question of a permanent eross-Channel link
between France and England is one which has
provided the world with interesting and novel
ieas for many years. In these days of great
engineering achievements it is not a matter of
deciding whether or not a scheme is practicable,
but rather whether it will be cheap enough for
the use it affords. At present there are three
proposals in the air:

1.—A Channel Bridge—to eross near the nar-
rowest section, i.e., between Dover and Calais,

2—A Channel Tunnel—the most publicised
scheme.

3.—A Channel Dam—a revolutionary (and, of
course, French) idea, which has much to commend
it,

There is mnothing brilliantly original in the
Channel Bridge suggestion, Nobody would doubt
the ability of modern engineers to construet a
solid, storm-resistant steel bridge for the short
distanee of twenty-five miles in water no deeper
than 140 feet. But in our time of American super-
latives such things do not interest us. We all
have a yearning for the sensational, and would
be most disappointed if just an ordinary bridge
were decided upon after so much dreaming by so
many of the world’s engineering optimists, We
ignore the bridge as a conservative British idea
which would be too expensive, anyway.

Being in this frame of mind, we are only mildly
impressed by the Channel Tunnel secheme. For,
after all, men have been building tunnels for cen-
turies, and even under-water tunnels are common-
place. Yet there is something in a tunnel which
appeals to the romantically-minded . . . and a
tunnel under the sea like this is no small pipe.
The most popular construction plan involves pre-
fabricated sections floated out, sunk, and located
on the sea floor, buried, and then pumped dry.
A rate of progress of 540 metres per month is
confidently predicted for this process. Arguments
rage over the road versus rail contention—experts
in economics, road traffic, and other associated
departments are experiencing considerable diffi-
culties in deciding this issue.

However, this French scheme has promise. The
Channel Dam is not as fantastic as it sounds. for
it is not, as one might expect, a huge wall holding
back the mighty waters of the North Sea. In its
simplest form it may be deseribed as two training
walls built out at an angle to the shores, and
connected by a bridge. Underneath the bridge,
in the centre of the Channel, sluice gates control

the tidal movements. Quite apart from serving
its original purpose as a link between France and
Britain, such a “dam” would have some fasci-
nating effects on climate and tide, and these alone
almost justify its construction.

ENGLAND

NORTH
SEA

FRANCE

[hese are the principles, The quantity ot heat
introduced into a sea at 0° C. by a cubic metre
of water at 10" C. is about 10,000 calories. To
give this cubic metre a speed of about four knots,
the equivalent of 0.5 calories is necessary. Even
allowing for a factor of 10! for efficiency losses,
the pumping of warm Atlantic water into the
North Sea becomes a sensible proposition. The
Atlantic’s waters are warmed by the Gulf Stream.
but the eastern half of the Channel and the
southern part of the North Sea are almost stag-
nant, and cool down as the winter comes on.
There is nevertheless a tidal current of 3 to 4
knots past Calais, but the tide coming up the
Channel always meets the previous tide coming
down the Channel from' the north, and the net
effect is a current of only 0.2 knots. It can he
shown that barely half the volume of the stagnant
North Sea is changed each winter. If the rate
of renewal could be multiplied by 5 or 10 (i.e.,
the current speed increased to 1 or 2 knots), the
warm Atlantic water would give two to four
eomplete renewals per winter,
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MACSON--TOWN

High Speed Sensitive Radial Drilling
TAPPING & STUDDING MACHINE

42 INCH RADIUS

Capacity drilling, 13" from the solid in
mild steel and 1}" in cast iron. Tapping,
3" Whitworth in mild steel and cast iron.

SPECIFICATION
Maximum Radius of Drill Spindle T 37
Traverse of Saddle along Arm ... . . 2' 9+
Spindle—Diameter in Smallest Part . . . . C A
—Bored to Morse Taper No. .. R 3
—Feed Traverse, Hand and Self- achnq —_— 9n"
—Speeds—MNumber ... i 9
—Speeds—Range, R.P.M. T 88 to 1,450
Feeds—MNumber of Positive ... ... . . L 3
—Range—Revolutions per inch Wity (i 80 to 200
—Inches per Revolution . 013" to .005"
Pillar Diameter ... .. by o PR
Maximum D:siance—Spmdle to Baseplaie . R R I S
—Spindle to Table .. ... ... . 2 4%
Baseplate—Depth .. . o . 5"
—Working Surface—Length . ‘ i 38"
—Working Surface—Width .. : L2 4"
Table—Vertical Adjustment . RO || -
—Working Surface—Top Leng}h P R ¢ M
—Working Surface—Top Width ... ... . 2' o
—Working Surface—Side Length ... : : 3'o"
—Woaorking Surface—Side Depth ... ... .. .. .. "
H.P. of Spindle Motor .. .. A
Total Height Floor to Top of Spmdle s ‘ Y A
Actual Floor Space i iy @ & 1t X 3t
Approximate Wetghi—Na*} 282 cwh
—Gross . wom s 34V cwt.
Approximate Shipping Spemf'cahon . 118 cu. ft.

Full Details and Specifications on request.

Ask for Machinery Department.

'Phone
LIMITED 51-0411

102-130 Waymouth Street Adelaide

MACHINERY MERCHANTS, TOOL MERCHANTS, SUPPLIERS OF ENGINEERS' REQUISITES . . .

MANUFACTURERS OF PUMPS, BOLTS, NUTS, RIVETS . ..
MAKERS OF HIGH GRADE MACHINE TOOLS.
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There are three suggestions to achieve this,
namely, (a) a barrage of sluice gates and piers
all the way across the Strait, which allow tides
o pass to the east and debar their return; (b)
two barrage arms extending from each side, but
with a gap in the middle at the deepest part; this
is cheaper, and solves navigational problems, and
would have virtually the same effect; (¢) the
same as (a), but with the addition of a power
unit in the centre with slowly rotating serews
o oppose the westward flow, and to encourage the
gastern flow; at certain times this could be used
‘as a hydro-electric generator to return some of
the power used.

The effects of these schemes on the climate
can be summarised in the mean winter tempera-
ture along the Dutch and Belgian coasts of 2 to
3 degrees Centigrade, a corresponding increase of
1* C. in summer, and a prolongation of the
autumn into the depths of the winter. The same
would be apparent on the English coast. Direct
benefits would include a saving of 10 to 20 million
tons of coal per year in domestic heating, impor-
tant agricultural changes, the generation of power
from sea currents, and flood protection, as well as
providing, of course, the foundations for a cross-
Channel transport link. It is likely that the
famous eity “smog’ would disappear entirely from
large British cities.

A French engineer, M. Rougeron, who proposed
this scheme about five years ago, writes of the
power unit:

“ .. The project, with artificially-induced cur-
rent, produced by giant screws mounted perhaps
at the bridge piers or under the bridge deck, has
dlways seemed to me to be valid. 1 would in-
¢rease their power beyond the 250 to 2000 MW
1 estimated to be necessary in 1956 for currents
of 1 to 2 knots; 1 would go willingly to almost
3 knots and 5000 MW,

“Then I would combine the concepts of the
articulated structure (sluice gates) and of arti-
ficially-induced current.

“Lastly, for amateurs of récupération, note that
the electrie-motor-screw sets would function as
generators when the current, whether it be in the
west-east or east-west direction, was between 3
and four knots. The French and British national
grids would consume the energy produced, and
would likewise supply the energy for pumping at
around the slack water times. This is the same
goncept as is accepted by Eléctricité de France for
the tidal power scheme which it has started to
build on the Rance. Here is an example of twelve
hours’ working, from the moment eurrent reverses
from east-west to west-east:

1.—For 1} hours, pumping to accelerate current
in west-east direction.

2—For three hours, generating, slowing the
current and supplying energy.

3.—For 14 hours, pumping as in stage 1.

4—For 1} hours, pumping to hinder the estab-
lishment of the current in the unwanted direction.

5.—For three hours, generating as in stage 2,
which slows down the current, now in the un-
wanted direction.

6.—For 1} hours, pumping as in stage 4.

Estimates of the cost of an exclusively railway
tunnel are about 1475 million N.F. with returns
growing from 180 million in 1965 to 283 million
N.F.in 1980. Estimates of the cost of a bridge are
2500 N.F., with receipts growing from 181 million
in 1965 to 568 million N.F. in 1980. Both of
these seem economically possible solely from the
income from traffic.

Now add to 180 million returns in 1965 from a
dam and bridge scheme about 1200 million N.F.
as a modest estimate of saving due to increased
temperatures. Neither the production of tidal
energy or benefits to agriculture or the effects
of lack of smog are included in this estimate.
It would not be difficult to imagine an annual
return equal to the original cost of construction
if one commenced with breakwaters extending
from the coasts.

ANSWERS TO WIT TESTERS
SEE PAGE 39 FOR QUESTIONS

120
— 3 hours.
25 + 15
Hence the fly flew 300 miles.
2.— D=5, T—0, E=9, A—4, R=T, L=8, G=1,
N—6, B=3, 0=2. This is the order in which
the letters can be evaluated.

1.—Time to collision

4.—White.

5—2 T 6
9 5 1
4 3 B

6.—The prince could not do anything unless he
broke his own decree, because if the culprit were
hanged his statement would be true and, accord-
ing to the decree, he should be beheaded. If he
were beheaded his statement, “I shall be hanged,”
would be false, and he should be hanged.

7.—There are a number of strategic positions,
namely, 1, 12, 23, 34, 45, 56, 67, 78, 89. If A
makes sure that B never occupies these positions,
A will always win.
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Much of South Australia’s rapid rise to
iIndustrial power has been made possible
by the understanding and co-operation of
this Bank, founded in Adelaide and
thoroughly conversant with the ramifi-
cations of local industry.

Assisting individuals and companies in all
aspects of enterprise and development has
become a tradition of . . .

Che Bank of Adelaide

(INCORPORATED 1865 IN SOUTH AUSTRALIA WITH LIMITED LIABILITY)

HEAD OFFICE:. ADELAIDE, SOUTH AUSTRALIA
Other Chief Australian Offices: l

OVER' 150 OFFICES Sydney, Melbourne, Brisbane and Perth

OPERATING IN A?EZEPZIGIAMQ\:;E%
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HEALEY HUNT

By JOHN CAMPBELL

Somewhere in an English motor magazine of
ten yvears ago, 1 believe there was published a
photograph of a car travelling sideways around
Madgwick Corner during a minor event at the
Goodwood motor-racing eireuit. This car, a Healey
Elliott saloon, was at the time the daily transport
of a friend of mine, who has never ceased to praise
its merits. When he emigrated to Australia he
decided reluctantly against bringing it with him,
fearing that a land of kangaroos, aborigines, and
bone-headed politicians would be unable to pro-
vide adequate supplies of spare parts and facili-
ties for maintenance.

In May last year, he seized on my grudging
admission that a car might suit me as well as
my faithful but rather tired motor-cycle.

“You know,” he said, “if we were in England
the Healey would be the only car I'd recommend.
But T'll bet there’s not one anywhere in Australia.
Probably nobody’s ever heard of the thing. or if
someone has, he thinks it's an Austin-Healey.
Hell!”

I was not so sure. One Sunday afternoon in
1954 T had come out of the Public Library after
reading a most complimentary road test of the
Healey in a bound volume of “The Motor,” to be
confronted immediately with a life-sized specimen
parked just across the road. At least, that is
what I seemed to remember in 1960. Being pre-
pared to back the accuracy of my memory in
this respect, I took him up on his bet, and return-
ed to Adelaide determined to find the car.

For some time I studied magazine photographs
of the Healey, and my elderly motor cycle was
frequently urged into startled pursuit of likely-
looking cars on the roads. I can recall being ten
minutes late for a Physies IIT lecture after one
fruitless chase, which took me out to Kensington
from near the Botanic Gardens before 1 managed
to overhaul a bodgie driving a battered grey
Peugeot. Similarly, Rundle Street was thrown
into chaos at 11.30 on one Saturday morning when
1 spotted another “possible” in heavy traffic near
Gawler Place. I have never seen so many annoyed
bus drivers within such a small distance since that
morning, and the policeman on point duty at
Gawler Place, who had just held up trafiic flowing
along Rundle Street by a magisterial gesture with
the right hand, had the narrowest escape of his
life as I continued to press on, swerving to the
centre of the road to avoid the first cars turning
out of Gawler Place. However, the chase stopped
abruptly when I had my first clear view of the
tail of the “possible.”” It was, I am ashamed to
admit, a Volkswagen!

My first success came unexpectedly. 1 was
showing some of the magazine photographs to
a non-motoring acquaintance when he surprised
me with the emphatic remark: “I saw one of
those yesterday.” Moreover, he remembered the
place. *“It came into Delamere Avenue from
Fullarton Road up at Netherby, went past me,
and turned off to the right.” Strange to say. he
lived about five miles from Netherby, and he
refused to tell me what he was doing so far from
home. Later I heard a sinful explanation of
his movements from a friend, but that is another
story.

FROM THIS . ..

The only possible right-hand turn off Delamere
Avenue which fitted the information was Spring-
field Avenue, the one real outlet for a small area
of Springfield, as you may see from a street
directory. On the following Saturday morning,
armed with numerous photographs, I ventured
into the district, prepared for almost any even-
tuality short of a house-to-house search.

As it happened, however, the job took just
twenty minutes. A cultured gentleman digging
weeds out of his front drive looked blankly at
the photographs when I produced them, shrugged
unconcernedly, and suggested: “You might try
that feudal castle-type establishment up the road.
They’'ve got about half a dozen exotic cars in
there.”

“Feudal” was the correct word if size was any
justification of the word. The driveway seemed
half a mile long as T toiled up it. But the labour
was rewarded. There was the car, parked neatly
across one of the numerous back doors of the
establishment. )

Technically there was not much to be learned
on the spot. The establishment’s car maintenance
gentleman, Jack by name, repeated that it was
a “good car,” although possibly a little more tem-
peramental than their collection of Jaguars. Final-
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Iy he announced that he was leaving for Unley
Oval to lend moral support to Sturt in the big
game, and could not waste time in trivialities. 1
thought of offering him a lift on the back of the
motor cycle, but took one more look at the magni-
ficence of the establishment and decided against
it. for fear that it would be received as an insult.

Within an hour I had telephoned John, the ex-
Healey owner, in Melbourne, but he was out, and
I had to satisfy myself with leaving a message.
On Monday I received the telegram: “IT'S ALL
IN THE MIND U KNOW.” Apparently further
proof was required before he would concede the
bet!

Further proof was forthcoming immediately. A
friend at G.M.H., with “extensive connections in
the automotive industry,” rang on Monday night
to say that the grapevine had reported the pre-
sence of a blue Healey at a garage somewhere in
Kent Town. The car I had seen on the Saturday
was a two-tone grey. It never rains but it pours!

Out came the magazine photographs again for
the benefit of every garage owner in that distriet.
Again the job was over quickly—in fact, I needed
to go no further than the bottom end of Rundle
Street this time.

The blue car still bore Victorian plates, and

the owner explained that he had bought it as a
result of seeing an advertisement in “The Age”
Off went a telegram to John: “TRY READING
AGE CAR ADS JUNE 4 CLOT BABOON SWIND.
LER.”

John responded by letter in an unusual tone.
He passed over the bet in a few words, and re-
marked that, if 1 should present myself at a
certain address in North Balwyn at 1430 hours
on the following Tuesday (this, by the way, was
in the August vacation—even [ can't escape from
Adelaide as readily as T wish to do) I would hear
something to my advantage.

Promptly at 1430 1 entered through the main
gate at the given address, to be awakened rudely
at 1430.01 by the sound of a car horn and a squeal
of tyres directly behind me. John had arrived,
inside a dark red Healey.

This car had come from New Zealand. no less,
in the hands of Paul, one of John's “old mates
from Manchester,” and its arrival in Melbourne
had had absolutely no connection with the original
bet. But the most surprising information of all
was that 1 had been booked aboard. so to speak,
as a passenger for Sydney on the same evening—
provided, of course, that 1 wanted to ago!

ADELAIDE
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Paul drove as far as Euroa, but it was obvious
that he was tired. 1 hesitated to offer my ser-
vices as conductor, being a polite young man, but
the question was settled for me.

“Here, you drive,” he said, pulling over to the
side of the road. “I'm going to get some sleep in
the back seat.” He pointed to a large intimidating
switch on the left of the steering column. “Don’t
use that unless somebody baulks you when you're
trying to pass. Don’t go much over ninety, and
Tll murder you if you make me wake up.”

I began cautiously, wondering whether I was
in charge of the car or whether the car was
driving me, but by the time we had reached
Benalla I was enjoying the drive fully as much
as I had done with any other car. We stopped
briefly in Albury for fuel and refreshment of the
inner man, but Paul slept on. 1 looked at him,
decided that he was in no condition to argue points
of geography, and resolved to go the long way
around, through Bathurst, on the Olympic High-
way, merely to see how the Healey would behave
on the road through the Blue Mountains,

QOutside Wagga a fly appeared in the ointment
in the form of a cow-cocky in a Vanguard, who
accelerated a little whenever 1 essayed to pass
him. After two miles of frustration I remem-
bered Paul’'s advice, and turned the switch on the
steering column as a last resort. Immediately the
scenery was illuminated as in broad daylight. It
seemed that a magnesium flare had gone off in-
side the Vanguard, and I had a momentary vision
of the cow-cocky struggling to cover his driving
mirror to avoid being blinded as the Healey's
ammeter needle swung back from a discharge
reading of about 25 amps. 1 had seen a single
extra spotlight on the front of the car in Mel-
bourne, but T had no idea that it was as efficient
as an aireraft’'s landing lights. In fact, that was
what it was! A small aireraft, obviously, but I
fiad no eomplaints about that.

Of the remainder of the trip it is sufficient to
say only that probably we established a new un-
official record time between Bathurst and Penrith.
At eight minutes to nine I emerged from the
driver’s seat in front of the Sydney Town Hall,
having just driven five hundred miles without
sleep, but feeling none the worse. Paul yawned,
engaged first gear, and was off at once in the
direction of Newcastle. 1 directed my steps to
the office of the “Sports Car World" magazine.

Doug Blain, editor of S.C.W., mentioned that a
Healey Elliott lived out beyond Parramatta, and
directed me to a garage there. Back 1 went to
Parramatta, to the garage operated by John
Schroeder, owner of the only Silverstone Healey
in Australia. Yes, he could tell me about the

car I was pursuing. It lived at a junk vard (!)
near Westmead, and had been having a hard life,
hut it was worth examining.

On a blisteringly hot afternoon 1 set out to
retrace my morning’s route along the Great West-
ern Highway, but on this occasion 1 had to use
my own legs and carry a kitbag, sleeping bag,
and overcoat into the bargain. There appeared
to be a wrecker’s yard at each bend on the high-
way, but I had no success with any of these, and
I was directed to keep going. Between frequent
visits to stores for gallons of cool drinks, I looked
into the future and imagined myself still tramping
on beyond Bourke towards the mirage of the next
bend in the road, pursued by the mocking laugh-
ter of an army of car wreckers.

However, my efforts were at last rewarded,
at the price of two feet in which all sensations of
feeling had been lost. After waiting for an hour
for the relevant keys to be sent up from Sydney,
I was driven to an innocent suburban house about
a4 mile away, and its garage was unlocked with
due solemnity.

I looked inside, but there was no car.

Instead,

... TO THIS i
(Spare pair of trousers not included)

I was confronted with a maze huilt from pipes,,
boxes, oil drums, and a bath. Removing some of
the boxes, I found a fossilised espresso coffee
machine and the decayving remains of what must
have been a triple bed (I wonder if evil-minded
Engineers can think of a use for it?). Behind
this was a large cream-colored, cobweb-covered
object with windows, through which I could see
a guitar case, a small lawn mower, and a steeringi
wheel. A steering wheel? Eureka—it was the
Healey! w

Here, to all intents and purposes, the hunt!
ended. Last November a certain sum of money
changed hands, and the Healey was back on the
road, no doubt appreciative of being rescued from:
its last place of residence. It is now being re-
stored slowly to its original condition, and should,
reappear “as new"” within a few months. i

To those of you who contemplate hunting, I'
refuse to recommend that you should hunt kan-!
garoos, elephants, or even women (a favourite
Engineering pastime, I understand), for maximum/
satisfaction. Try car hunting—there’s nothing|
like it! ¢ I

Women's styles may change, but their designs
remain the same.—Wilde.
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THE AMERICAN AUTOMOBILE

By A. L. COBIAC

To the American public an automobile is a
home away from home, and one is bound to admit
that it does seem to closely resemble a house on
wheels. Its nominal size is 18 ft. x 6 ft. x 41 ft.,
and it arrives in assorted shapes and colours.

(Gadgetry reigns supreme, with power windows.
seats, aerials, and steering, automatic light dim-
mers, mirror adjusters, and ash disposal, ete. In-
cidentals include a speedometer, generator, and oil
pressure lights, and a fuel gauge. The kitchen
sink, however, must remain a novelty until such
time as a lightweight mobile septic system has
been developed.

From outward appearances, the plating business
is currently booming, but a recession may be in
sight following the introduetion of a substance
called paint, popularised by cosmetics manufac-
turers. Any bright ideas will be gratefully re-
ceived. ' Two objects which receive much attention
from platers and panel-beaters alike are the bump-
ers or, more commonly, the front and rear ends
(the order is debatable). They perform several

important functions: to support a badge bar and
a licence plate, to defleet pedestrians from the
armament encrusted bonnet towards the peaked
headlight cowls, and last, but not least, to support
the grille. This latter article did wonderful ser-
vice as a drain cover until a talent scout spotted
it, and used it to restrain insects and air from
reaching the radiator.

But beneath those acres of embellishment lie
some ftruly amazing examples of American in-
genuity, undoubtedly the greatest being the V-8
engine. This truly magnificent article was
created by Henry Ford before the invention of the
horse, and in time proved to be the largest con-
sumer of oil, petrol, and tyres. Around it sprout-
ed a whole industry, widely known as petrol
stations, so that no vehicle need be more than a
few hose lengths away from its life-giving liquid
diet.

The suspension system is similarly unique. The
front features fencing wire, coil springs, with
direct-acting sponge-rubber shocks, while at the
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More for less , . . or, more probably . . . less for more.

rear end five foot long leaf springs positively
located with respect to the chassis via various
elastic media. The end result is bound to he
interesting when thrown into an average corner.
From outside, the whole vehicle resembles a jelly
with St. Vitus' dance, while inside, the passengers
beneath the dashboard can hear a banshez wail
as the driver vigorously unwinds the steering
wheel, pushes the cogs around with a big rubber
atick, and attempts to gain control with the loud
pedal which, as on all good American cars, pro-
duces the same result. On occasions like these
one wishes for flaps, parachutes, or, as a last
resort, ejection seats, which would all certainly
be in keeping with the aireraft-derived fins.

Seriously, though, this phase of development has
come to a timely end, as “compacts” take the
scene. This year the Big Three are all selling
canned heat, cars which come closer to the Euro-
pean school of thought.

In the meantime anyone wishing to sell his
bucket of SAE bolts cheaply . . .

Among the acres of electronic brains that are
the centre of activity at the U.S. rocket-launching
centre at Cape Canaveral, Fla., is an ancient
Chinese abacus encased in a glass cabinet. On
the cabinet is the legend: “Break Glass in Case
of Emergency.”

“What are you smoking in your pipe?”
“That’'s my business.”

“That’s what I thought. But how do you keep
it alight?”

She who hesitates is won.—Wilde.
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MOUNT ISA: WHERE EXPANSION IS
THE KEYWORD

P. L. ROGERS

Highlights of the recent celebrated trip to
the rich mineral-bearing areas of North
Queensland.

Two days, five hotels, and a hundred and fifty
bridge games after leaving Adelaide, Alice Springs
was reached, and although the ’Ghan was partial-
ly dismembered en route, all were peacefully
sleeping when the train came to its final resting
place. Time was just sufficient to glimpse some
of the scenic grandeur, and grasp something of
the potential great “red heart of Australia,”
before the group of 25 chemical engineering
students, ably assisted by two lecturers, were
winging their way towards Mount Isa and the
A.LLM.M. Conference to be held there.

They say first impressions are lasting, and
right from the outset the organisation would
have flattered the British Army. It was obvious
that expense, grog, and anything else except
women were no object to a company as almighty
as Mount Isa Mines,

Technically, a good deal was absorbed in a
stay of just under a week, and each day trips
over the mine, smelters. or the new power station
were scheduled.

The ore produced from the mine consists of
copper ore (3.7% Cu), associated with silver lead
zinc ore (8.3% Pb, 6.8 oz, Ag, 5.3% Zn), and the
company’s expansion programme has reached an
immediate production target of 8,000 tons/day.
And in order to locate new ore bodies, and to obtain
further information about the grade and extent
of known ore bodies, diamond drilling exploration
is carried on from surface and underground sites.
The surface diamond drilling machines are capable
of driving to depths of 5,000 feet, while holes
drilled from underground locations vary in depth
from 50 feet to 2,500 feet.

MINING

Using the blast hole percussion drill, stoping
now extends over two levels (380 ft.), and several
different methods of stoping (e.g., sub-level
stoping, shrink stoping, long hole benching, and
cut and fill stoping) are employed. Stopes are
filled, when finished, with open cut overburden,
deslimed mill tailings, and granulated copper slag.

An interesting feature at the mine is the
primary jaw crusher beneath the lowest haulage
levels, The primary crusher is the largest single
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piece of machinery built in Australia, and it
began operating late in 1959,

MILLING

The concentrating plant treats both lead-zine
and copper ores. The ores are treated separately,
but treatment methods are similar.

Present throughput of the plant is 53,000 long
tons per week of seven operating days. Several
grinding units and one fine ore hin are so equip-
ped that they can handle either lead-zinc or
copper ore, depending on the demand for each
on the world markets. Normal practice is to
treat 15,500 tons of lead per week, and 37,500
tons of copper ore per week.

SMELTING

In the lead smelter, the charge components of
mill concentrate, fluxes, baghouse dust, and return
sinter are delivered to the main mixer. From
there the charge is conveyed on to machines, and
passes under an oil-fired stove which ignites the
sulphur in it. As it moves along the machine,
a down draught through the bed maintains the
burning, so that the sulphur leaves the charge
as gaseous sulphur dioxide. Thus, by the time
the machine discharges, all the material has been
sintered, and the lead is present as lead oxide.

In the blast furnace section the coke and sinter
are automatically weighed and charged to the
furnace, where the coke burns to form ecarbon
monoxide, which reduces the lead oxide in the
sinter to metallic lead. All other materials pre-
sent melt to form a slag. The bullion and slag
are continuously tapped from the furnace into a
forehearth, and the bullion is then tapped from
the bottom of the forehearth into five-ton ladles,
and taken by overhead crane to the drossing
section. Drossing effects further refining, and
the drossed bullion is heated to T00° F., and cast.

In the copper smelter the charge for roasting
consists of concentrate, purchased ore, miscellane.
ous copper-bearing material, Black Rock oxidised
ore, and limestone. Roasting is almost autoge-
nous, with make up heat supplied by oil burners,
and any sulphur is removed preferentially from




iron sulphide, leaving all the copper sulphide un-
oxidised.

The calcines, converter, and hoiler dusts are
charged into the reverberatory furnace, which is
fired through four pulverised coal burners.

As the charge smelts, separation of matte and
slag takes place, and as the matte is required
by the converter section, it is tapped through a
copper tapping block with a magnesite core. The
matte is then transferred to the converter section,
where silica flux is added, to form a slag during
the slag blows. Slag from each blow is skimmed
into ladles and returned to the reverberatory fur-
nace. The converting is a cyclic operation con-
sisting of three slag blows and one copper blow.

Finally, the blister copper is cast by pouring
from the ladles, by crane, into one-ton copper
moulds.

Besides spending a good deal of time inspect-
mg the mine, mill, and smelter, two other tours
proved of special interest, and both were indica-
tive of the increasing expansion occurring in and
around Mount Isa. This expansion is warranted,
as it is claimed there remains sufficient ore to last
for at least 50 years, and research is continuing
to unearth more mineral wealth.

The Mica Creek Power Station and transmis-
sion lines, which will ultimately cost more than
£7 million, marks a bhig advance in itself. The
first 30MW turbo-alternator began operating last
year, another has begun operation this year, and
there is provision for a third. The station sup-
plies power for the mine, its leases, and the town
of Mount Isa. The site provides sufficient area
for expansion in the event of a nuclear station
being built in the future. In actual fact, the
station is claimed to be the first outdoor type to
be built outside America.

The water supply for Mount Isa is drawn from
the Leichhardt River and Rifle Creek Dams, the
former being a rock fill dam 12 miles down stream
from Mount Isa. It was completed in 1957, and
is now the main source of supply, with eatchment
area of 430 square miles and a capacity of 17,389
million gallons. Its principal uses are for fishing,
water ski-ing, and boating or yachting, and it
is a popular spot at week-ends.

Well, such was the technical data that was
absorbed, and after such a high-powered, packed
morning session, it was not unusual to find the
students relaxing in the afternoon—relaxing in
the luxurious pool, and with thoughts many miles
away. As was found by one and all, it was a
definite necessity to be really fit for the evening’s
entertainment. This was really something to be
marvelled at—sumptuous food, upon which nume-
rous sorties by students made little impression,

the chance to become as blind as an owl each
males 100
night, dances where the ratio — =
females 1
but nonetheless, all provided without charge by
the good grace of the company. Adelaide distin-
guished itself by challenging all-comers to a boat
race, and was narrowly defeated by a more prac-
tised crew of lemonade drinkers. However, “the
Blacks” emerged victorious in a hotly con.testec:l
football match on the following afternoon.

In the tightly packed schedule, squeezed in be-
tween technical sessions, a trip across to Mary
Kathleen was programmed, and once again the
students made the most of all opportunities. The
township itself is very modern and well planned,
having been built up entirely by the Rio Tinto
Company. This company, in March, 1956, signed

a contract with the British Government for £40
million, agreeing to supply uranium concentrate
to the United Kingdom Atomic Energy Authority.

‘THOSE GLORIOUS TECHNICAL SESSIONS”

Open cut mining is practised, and the chemical
plant, which, incidentally, has an ion exchange
section, is one of the most modern in Australia,
A quick plant trip was followed by a magniﬁcent
barbecue on the lawns of the manager’s residence.

Well, as always, it was a case of “all good things
coming to an end,” and although the copper re-
finery at Townsville, and a short stay at Mount
Morgan, still lay ahead, one had the impression
that history wouldn’t repeat itself, or at any rate,
not to the same extent. So it was with blood-
shot eyed nostalgia that the Adelaide students,
aboard the Institute Train, watched the black slag
dumps of Mount Isa dlsappem into the distance,
realising that a week of magmﬁcent hospitality
had come to an end.

Me: “If angular momentum cannot be created,
where did it come from?”

Prof.: “Why, the torque brought it.”
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PUBLIC SERVICE OF SOUTH AUSTRALIA

Vacancies for
Graduates in
Engineering

Positions exist in the following Departments, which are engaged in design,
construction and operational work throughout South Australia, Headquarters
may be Adelaide or the country but no applicant will be allotted to o country

position against his own wishes. Houses are available for rent in country
positions.

ENGINEERING & WATER SUPPLY

DEPARTMENT (water supply and sewerage)
HARBORS BOARD DEPARTMENT (Harbor and port facilities)
HIGHWAYS & LOCAL

GOVERNMENT DEPARTMENT (main highways and bridges)
WOODS AND FORESTS (construction and operation of large

DEPARTMENT softwood milling plants).

SALARY AND CONDITIONS

Interested Graduates should contact the Personnel Officer, Public Service
Commissioner’s Depariment (8-0471) who will be pleased to discuss vacancies,

salaries, and general conditions of service.

f

Applications, accompanied by testimonials, must be forwarded to the Public Service Commis-
stoner, 31 Flinders Street, Adelaide. Applicants should state full names, date of birth, address, mavital
status, qualifications, practical experience, and particulars of war service (if any).
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A-BOMB SURVIVAL

v DON ROYAL

To the ordinary man in the street the most
important thing is his own safety and well-being.
He stands some risk of heing killed or injured
every day, either in his working time or in his
leisure hours. In war time he stands a much
greater chance of meeting violent death or seri-
ous injury, so he builds shelters and takes other
precautions for his own safety. During the last
World War many advancements were made in
armaments, and men had to go to greater trouble
to make themselves as safe from these new
weapons as possible. It was the engineer’s job to
design safe shelters, in addition to supplying the
fighting forces with the best equipment for their
ticeds. There was an acute shortage of building
material for defence construction because as much
material as possible was being used to supply the
fichting forces.

The shelters used during the last war saved the
lives of very many people, but they also caused
some deaths when they were poorly designed or
constructed.  Some people took refuge in re-
inforced basements, where they could escape from
the noise of the war, because there they felt safe.
When the Anderson surface shelter was first in-
troduced, many people did not use them because
their semi-cireular arch construction did not look
safe. In actual fact, these shelters were among
the best types used in the war, as they withstood
bomb blasts very well, and they were comfortable
and dry inside, with no danger of heing flooded.

From the mistakes others have made. and from
the engineering advances that have been made
since the last World War, our knowledge of pro-
tection in war times has inereased considerably,
but so have the forces which our structures may
have to withstand in another war. The atomic
and hydrogen bombs have been developed to such
an extent that there are relatively few people
who have specific knowledge of the devastating
forces which these bombs can unleash. The whole
world was shocked at the results of the atomic
explosions over Hiroshima and Nagasaki. Since
then the power and destruction forces of the
atomic bomb have been increased many times
over. The man in the street today has no idea
of what an atomic war would involve, vet the
threat of war is always with him. If an atomic
or hydrogen bomb should be exploded somewhere
near Adelaide, would the ordinary person have
any idea of how to use any available protection?
There would be practically no hope for people close
to the ground, zero point, or point on the ground
practically under the bomb, but in the outer fringe
areas a person, by taking some protective action.
may be able to save himself. It is true to say
that he would be fighting great odds, and that we

do not know how strong our enemies may be,
but we can get some idea of what to expect from
the terrible results from the bombs exploded over
Japan. Saving lives would be our primary con-
cern if we were attacked, but we should also
maintain essential services such as hospitals and
communication systems, so that the country could
recover quickly from one attack.

For the most effective results from atomic and
hydrogen bombs, they are exploded in the air at
a height of 2,000 to 3,000 feet. Within ten seconds
of the detonation of an atomic bomb the maxi-
mum temperature of about 300,000° C. is reached.
This is followed by a secondary heat wave, gene-
rated by by-products of the chemical and nuclear
reactions. This wave is principally made up of
ultra-violet and infra-red rayvs. The heat from
these waves charred doors and other surfaces ex-
cept where sharp shadows of unaffected areas
were left by objects shielding surfaces from the
direct rays of the bomb. In Japan the heat was
sufficient to cause roof tiles to boil and bubble.
The colour of objects greatly affects the heat they
absorh, and this was obvious on people in Japan,
who had patterns burnt on their bodies by the
dark and light patterns on their clothes. The
effect of heat flash is most severe within a radius
of 2,000 feet, but its effect extends to about 4,000
feet. People in the shadows of buildings would
escape the direct effects of the heat flash.

The gamma radiation wave follows close on the
heels of the heat waves. Radiation sickness
caused by exposure to gamma rays may extend
up to 10,000 feet from the point of the explosion.
There is normally no shadow protection by shield-

Fig. 1.—BLAST-PROOF SHELTER TOWER
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ing against gamma rays.  Shielding is effected
either by a thick layer or layers of material which
has a high molecular weight. Thirty inches of
concrete would be the thickness required to offer
effective protection against the gamma rays, or
a thinner layer of lead or “heavy water” would
produce the same effect, At a distance of seve-
ral miles a normal concrete wall would offer sufli-
lent protection from these deadly unseen rays.

If we manage to escape the heat flash and the
gamma rays, our troubles are not over. The slow-
er moving shock wave will follow as a high pres-
sure surge through the air. This produces the
blast force which causes buildings to erack and
crumble.  The human body is naturally capable
of withstanding mild pressure changes, and the
sudden increase in air pressure would feel most
unpleasant, but the most it is likely to do is burst
our eardrums, and even this is unlikely. The
pressure wave quickly wraps itself around small
or thin objects, which will remain standing be-
cause the pressure distribution around them is
quickly and evenly distributed. A large body or
a whole building offers a big resistance to the
travelling pressure wave, and the momentary
pressure between opposite sides of a large body
may result in its collapse. The danger to humans
from the blast wave is similar to the blast from
an incendiary bomb, causing casualties from fly-
ing glass and wood splinters, or falling masonry.
Following all these effects of a bomb blast is the
additional hazard of a radio-active fall-out, which
may travel distances up to 80 miles if caught up
by air currents.

These are the prineipal dangers of atomic war,
and these are the forces against which the engi-
neer may be asked to cope in the future. There
is one considerable difference between atomic
shelters and the shelters we are familiar with,
This is because there would he very little warn-
ing time in an atomic air attack. Our shelters
would have to he very close to us so that we
could reach them in a minimum of time,

The maximum warning time of an approaching
attack might be 15 minutes, but this warning time
may be only a few seconds, or there might be
no warning at all. In a city building we would
require some form of shelter on every floor of the
building, so that people could reach them in one
minute, or preferably less time. The need for a
strong shelter many stories high could be met
by having a strong part in the building, preferahbly
in the centre, where it could be accessible to all
occupants in the building. The strong central part
would remain standing if the rest of the build-
ing collapsed. For maximum strength, a cireular
central part would bhe best, but its circular walls
would result in wasted floor space. In an existing
building a separately constructed central shelter
would be very costly. as it would involve building
a stronger building, with stronger foundations,
within a weaker one. The most practical way to
provide protection right where the people work
would be to strengthen some part of the building

already existing. A suitable place would be a
corridor or fire escape inside the huilding.

Casualties caused in the modern multi-story
building could oceur even if it suffered no struc-
tural damage. These would he caused by flying
glass fragments hurled through the air as the
windows burst under the blast wave pressure, [f
there is not time to rush to a prepared shelter,
the safest thing to do is to get away from the
windows. The person who shelters under his desk
or drops to the floor when he sees an atomice flash
or the light from it, which is brighter than the
sun, has taken a considerahle step in his personal
safety. If he acts wisely in the few seconds he
has before the blast hits his locality, he may save
himself. TIf time permitted he could run into the
corridor, and if this was strengthened he would
be as safe as he could be in those circumstances.
A reinforced corridor or passage would be handy
for most of the building’s oceupants. Another
place, although probably not so centrally conveni-
ent, would bhe the fire escape well, which would
then only require the top ceiling to he strength-
ened and blast-proof doors fitted to make it eflec-
tive as a shelter,

The matter of cost comes into all engineering
problems. If a building is built in a locality sub-
ject to earthquakes, the designer will make a
costlier building, which will resist an earthquake.
If we intend building in times when an atomic
attack might oceur, it might be worth while spend-
ing a little extra money in designing a building
capable of vesisting to some degree the effect of
an atomic war. The extra money spent in initial
cost may be a good investment if it leaves a build-
ing structurally sound after an attack, instead of
a liability in a building which has to be demolished
due to excessive distortions, The blast wave pass-
ing through a building has its severest effect on
the top Hoor or roof, and the ground floor, hecause
of the time lag for the Pressure on top and hottom
sides of these surfaces to become equal. Inter-
mediate floors of similar construction are less like-
Iy to suffer damage. To escape the danger of
flying glass, it would be desirable to have windows
away from the aireas where people work, or have
the windows shielded by metal screens. or some
other device.

In the last World War there were people who
lived in shelters because they would not venture
out and expose themselves. The proportion of
people like this in an atomic war would probably
be higher, because of the greater danger of sur-
prise attack. There are buildings in existence
today that are completely bomb-proof against blast
and gamma radiation. These are thick conerete
windowless structures with shapes chosen to resist
a swrrounding high pressure surge. The best de-
sign for smaller buildings of this type have dome-
shaped exterior walls. Larger buildings are simi-
lar to silos in shape, or they have a group of
these buildings with tube-like connecting corri-
dors running hetween them at every three floors
or so.

The tall, relatively thin buildings are enveloped
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BLAST-PROOF REINFORCED CORRIDOR,

Fig, 2
WITH OR WITHOUT SUPPORTING CABLES

by the high pressure shock wave hefore out-of-
balance pressures become excessive. These build-
ings must be artificially illuminated and air-con-
ditioned inside. Although the buildings them-
selves are very functional, they have an adverse
effect on some people. Living in an artificial
atmosphere all day, and having no windows to
look through to the outside, has a similar effect
to being cooped up in a submarine or in an under-
ground chamber all day.

A windowless building will withstand the out-
side pressures due to the shock wave, but this
would not be the only building left standing after
an atomic bomb had exploded near by. The steel
framework of a building under construction would
not be affected by the blast wave, because there
is little resistance to the pressure front. If a
steel-framed building has intermediate masonry
panels, these panels would most likely be blown
out, and the framework be left standing. Thus
the principal part of the construction would re-
main undamaged, in contrast to the reinforced
concrete building, which may have to be demolish-
ed, In Japan some reinforced concrete bhuildings
had to be demolished, although they did not appear
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Fig, 3—PATH OF SHOCK WAVE THROUGH A
BUILDING

excessively  damaged, because the beams and
columns were fractured and distorted badly.

An alternative to building blast-proof strue-
tures would be to erect buildings with strong
steel frameworks with panels that would offer
little resistance to a blast wave. In this way the
wall panels would have to be designed so they
would not injure the occupants when they were
blown out. Very light material, such as caneite,
which was held in place on a steel framework,
would solve the problem if it could be deflected
upwards, away from the people inside. This could
be done by using a louvre type of wall framework
with V-shaped louvres. so that the soft padding
material between them would be deflected upwards
if blown out from either side. This safety panel
could be a feature of new multi-story bulidines
without substantially increasing costs.

Much of the information we have on atomic
bombh effects comes from secientific tests and the
data gained by the U.S. Strategic Bomb Surveys
of Hiroshima and Nagasaki. A much more power-
ful weapon, the I bomb, has been developed and
tested since then. It seems that an even deadlier
bomb is being developed, and many people are
anxious to test the effects of this new device—
the N bomb. These weapons available today may
never be used because of the disastrous effects
they may have on mankind. In the case of an-
other world war, even if atomic weapons were not
used at first, a military power with its back to
the wall is bound to bring atomie weapons into
use.

Protective designs in buildings would be the
most practical way to offer protection to the
publiec. The people must be educated so that they
will know what to do instinctively in case of
attack. In this way be can safely look to the
future.

CHEMICAL ANALYSIS OF A WOMAN

Symbol: Woo,

Thought to be & member of the human family.
Atomic Weight:

Accepted as 120, though known isotopes vary
from 100 to 200.

Physieal Properties:

Surface usually covered with a film of paint or
oxide. Soils  at nothing., and freezes without
reason. Unpolished specimens tend to turn green
m the presence of a highly polished one. All
varieties melt with proper treatment. Very bitter
if used incorrectly. Density not as great as usual-
Iy supposed. Exhibits magnetic properties in the
presence of noble metals.

Uses: .

Chiefly ornamental. Acts as a positive or nega-
tive catalyst in production of fevers. Probably
the most powerful (bank account) reducing agent
known. It is illegal in most countries to possess
more than one specimen. A certain amount of
exchange is permissible.

(We acknowledge Perth Engineers' Club.)
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RESEARCH: ELECTRICAL

ENGINEERING

DEPARTMENT

SYSTEM STIMULATION

The growing complexity of modern day systems,
whether they be scientific or commercial, has
made imperative the use of machine aids for their
successful operation. These aids may be used for
two distinet purposes, either to perform routine
tasks and relieve human operators, or for the
much more complex duties of predicting future
trends or behaviour, and making the correct de-
cisious for the guidance of future operations.

For the former, the principal requirement is
spead, and this is being gradually improved with
better performance of electronic equipment. The
latter, however. is much more difficult, as it re-
quires that the machine aid have a thorough
knowledge of the system built into it, so that it
can predict its behaviour under certain conditions.
This means that for each unique system there is
only one possible machine, and henceforth its con-
struction will invariably prove uneconomical.

Another approach to this problem is to use an
already existing machine and. with alterations to
its structure, enable it to represent (or simulate)
another machine (or system) not physically but
logically similar. If this alteration can be achieved
at little cost, an economic simulator may then be
feasible.

A digital computer could well be used for this
purpose, as it can be programmed to operate in
any logical fashion with no change to its physical
structure. As most systems fortunately always
obey certain particular rules, some of which may
not be outwardly apparent, but are nevertheless
well mathematieally and logically defined, the digi-
tal computer could well be considered as an ideal
tool for the purpose of simulation. However, the
lack of speed of electronic digital techniques has
meant that the programming of complex systems
on machines has been restrictive, and only the
recent advent of faster machines has opened up
what may be a completely new field.

With the construction of a new fast digital
computer in the Electrical Engineering Depart-
ment, incorporating a fast access store and micro-
programming facilities, it is thought that a simu-
lator of any system may be inbuilt into the
machine order code. This simulator could be par-
ticularly fast, as through the micro-programming
facility the interpretation of orders particular only
to a single outside system can be very quickly
achieved.
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At present the investigation has been confined
to simulating a differential analyser, and the prob-
lems encountered are typical of any simulation
attempt on a digital machine. These may be
broadly divided into firstly. research to find suit-
able mathematical representation for the system’s
operations, and secondly, the logical arrangement
of the simulator in the general machine structure,
The solution will probably be to break the simu-
lated system into well-defined sections, and to allot
a block of micro-orders to each, a principle that
could be adopted for any other proposed simula-
tion.

The ultimate aim, of course, is to achieve very
simple logical blocks, the inter-connection of which
can simulate dny required system, scientific or
commereial, and its attainment is vet for the
future to decide.

IGOR T. HAWRYSZKIEWYCZ.

Research Supervisor: Dr. M. W, Allen,




DIGITAL TECHNIQUES AT MICROWAVE
FREQUENCIES

The computing speeds attainable today seem
to be adequate for most realisable problems known
toman, yet a computer with speeds an order faster
than those of today’s machines would immediate-
ly find use in simulation problems, dynamic pro-
gramming, and real time problems, and in space
vehicle computations where the accuracy required
to hit a distant planet can only be obtained by
more frequent monitoring, so that many more per-
turbation effects can be considered. In the busi-
ness field, faster computers would be used to do
the work more efficiently, and in the construction
of large-scale economic models.

The world's fastest computer, the LB.M.
Stretch, built for the American Atomic Energy
Commission at a cost of $15,000,000, can add in
L5/usecs.,, and multiply in 2.7/usecs. (400,000
average operations per second), and is one of the
most complex digital projects ever undertaken.
Its 200,000 transistors present a formidable reli-
ability hazard alone, without considering its other
units, which are run at limiting speeds.

To achieve speeds which are orders faster than
present machines, investigations are being made
in new fields. since the transistor art is not likely
to improve to the required level for some time if
it continues at its present rate of improvement.
Experiments have been carried out at X-band
(9-12 KMe/s) by pulse amplitude modulating this
carrier, and by using “phase-seript” representa-
tion of the binary information, a continuation of
the ideas in a patent by the late Prof. J. Von
Neumann describing the use of “Phase-locked Sub-
harmonic Oscillators in Digital Computing,” pub-
lished in 1957,

At microwave frequencies the interconnection
of the logical elements eannot be made using con-
ventional waveguide components, because of the
complexity required, and because of the cost and
size of these components. Probably higher fre-
quencies than X-band will be used to reduce the
size of the components (at 10 KMc¢/s the wave-
length is 3 ems), since the free space propagation
speed of a signal is approximately 1 millimicro-
second per foot, hence logical operations carried
out 1 foot apart will need a delay of at least this
figure to allow the signal to travel between the
clements.

The department will carry out investigations
mto aspects of microwave computing techniques.
In particular, study will be directed towards the
determination of useful configurations for the
logical elements using photo-etched strip wave-
guides, strip transmission lines, and other micro-
wave devices. The conventional logical designs
and methods of level restoration are not neces-
sarily applicable at these higher frequencies, and
investigation will be made on the methods avail-
able to achieve these operations in the microwave

region.
PETER R. WALLACE.
Supervisor: Dr. M. W. Allen.

THIN FERROMAGNETIC FILMS

In the coming generation of ultra high-speed
computers, several new techniques appear to be
of importance. They are:

(a) Microwave computing.
(b) Thin ferromagnetic films.
(¢) Cryogentic elements.

The thin magnetic film has been proposed to
enable large-scale high-speed random access
memories to be fabricated. Basically, an indivi-
dual binary storage element consists of a thin
film (100 — 3000 angstrom units thick) of either
Permalloy or Gyralloy I which exhibits 2 prefer-
red axis of magnetisation. This film, which acts
as a single domain, due to its high length-thick-
ness ratio, thus has two stable states, the magneti-
sation being either parallel or anti-parallel to this
“easy” axis. By suitable methods of driving and
sensing flux changes, a binary bit may be stored
on the film.

Thin films have several advantages over ferrite
cores:

(a) They are faster, switching times of 1 micro-
second having been observed.

(b) Their magnetically effective fields lie in the
plane of the film, thus allowing driving
conductors to lie on them and not through
them, as in cores.

(¢) Etched strip line wiring techniques are
possible.

(d) Multi-layer elements offer unique applica-
tions, such as non-destructive read-out.

(e) They are potentially very much cheaper per
bit stored than ferrite core memories.

Thin films have the basic disadvantage of small
output signals. Since driving currents are of the
same order for films and cores, this imposes a
severe noise problem on their utilisation. Signals
of 1 —4 millivolts are usual for drive rise times
of 50 microseconds to 200 mA.

The scope of the project to be undertaken in
this department depends on the amount of time
available after the basic plant has been set up.
Since the films are obtained by vacuum evapora-
tion of the metal at 105 millimetres of mercury,
rather extensive vacuum plant and test facilities
are necessary. Manufacture of these components
is now being undertaken, and preliminary investi-
gations may be under way this year.

ROBERT J. POTTER.

Supervisor: Dr. M. W. Allen.
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D.C. MICROVOLTMETER GM6020

® 11 voltage ranges 100 pV-10 V (full scale) with
an input resistance 1 MJ()

* 11 voltage ranges 10 mV-1.000 V (full scale)
with an input resistance 100 M)

e 22 current ranges 100 pupA-10 A (full scale)

e Calibration voltage accuracy —-0.5%,

e Automatic polarity indication

e Full overload protection

e Mains operated 110 V to 245 V, 50 ¢/s to 100 c/s
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e Independent of mains variations
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e Overload protection
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e Overload protection

PHILIPS.ELEC’TRICAL INDUSTRIES PTY. LIMITED

SYDNEY MELBOURNE BRISBANE ADELAIDE PERTH HOBART NEWCASTLE CANBERRA

PH330-611

I'age Thirty




WHAT IS THE

M.K.S.

SYSTEM?

By GIORGI PORGI

So you don't know what a weber is? You
ignoramus, you! You ought to be ashamed of
vourself. IHow do you expect to get anything
out of a transformer if you don’t have any webers
there? You've to put ’em into the iron. take
'em out again, put 'em in, take 'em out, and so
on. That's what old Weber! found out in between
sending out the “Invitation to the Waltz” and
writing “Der Frieschutz,” which last, for your
benefit, is pretty Low German for “the penalty
kick,” old Carl being a great soccer man, with
strong views on the permissible charge. (In his
lda,v. of course, the game was played with a pith
all.)

What about lines? Well, what about them?
They used to have them, of course, before Carl
came along, but he didn’t care much for linesmen
(you should have heard his language about re-
ferees, too!), so he disinvented lines, and now we
have webers to do all the work.

That disposes of the weber.
please.

Next question,

What about gauss? Oh. well, 1 suppose we
can't get rid of Carl that easy. Carl was all for
economy—in fact, some used to call him stingy,
downright stingy; used to say he never even
meant to hold the dance he issued the invitations
for—didn’t specify a time, or place, or anything.
Be that as it may, Carl found that he was doing
pretty well if he could get so much as one of his
units into a square metre of iron, where old Gauss?
was shooting literally ten thousand lines to the
square centimetre. Imagine, to the square
CENTIMETRE. The prodigality of the man. These
are hard times, gentlemen, and we're getting rid
of Gauss.

You ought to know something about the joule,
even if you don’t know whether to pronounce it
like an affair of honour or like the thing cheek
goes by. You do know something about it? Good!
Then I think T can explain what a newton is. Let’s
see, now. A newton is a joule acting for a second.
No, a joule is a secton acting for a newcond; a
newle is a joucond acting for a see—-a newt is a
Jew acting for a sexton. No. Let's start again.
T think I took the wrong thing first.

A joule is a newton acting for a second. Still
something wrong—Newton® was a dead serious
type. Ah, T have it. Seconds don't come into
it. Gentlemen, Einstein* has abolished time, so
it must be space. Yes, a joule of work is done
when a force of one newton moves its point of
application one metre. This, of course, was the
subject of Joule’s famous experiment, in which
he got Newton to paddle in a bucket of water
while he bombarded him with apples. This natu-
rally gave Newton the pip (Isaac was a pretty

crabbed old fellow, anyway, without much esprit
de core!), in fact, he was fairly boiling with rage,
so Joule measured the heat transferred to the
water in the bucket, divided this by the number
of applications, and hey, presto! the joule.

Where does the metre come in? Well, I was
just coming to that when I was so rudely inter-
rupted. The metre, gentlemen, is necessary to
define the unit of magetic field intensity, which
in the M.K.S. System is the ampere per metre,
cornmonly abbreviated to ammeter following the
practice of the great Viennese engineer Gram,
the man who first discovered that the pound
weight could be divided into the four hundred and
fifty-four more or less equal parts which now hear
his name. Gram®, who also invented the Gram
Ring, a game often used to wind up the proceed-
ings at a party (also known as the Gram Old
Duke of York). Gram adopted this abbreviation
on the analogy of his own name, which had been
shortened from Grampere by his grandfather.
This old man was very fond of four-letter words,
and said he couldn’t stand his own name any
longer.

All this is by the way. However. to return
to our magnetic field intensity. 1 think 1 hear
someone bewailing the fact that in the new system
the oersted has been ousted. Believe me, no one
is sorrier than I that the Great Dane should thus
be hounded out of our technical vocabulary, but
no less an authority than de Bunque® has given
it as his opinion that Oersted was so honoured
because, it was thought, on the ground that no
one could spell his name correctly, that he was
the first magnetic Pole—a title, of course, that
properly belongs to Copernicus. Besides, Oersted
is in good company. Gilbert (the filbert, the knut
with the K) no more lends his mighty name to
magneto-motive force, and Maxwell, it seems, is
no longer on the right lines. 0O celebrated shades,
weep for your fame. No more shall learned lips
lisp lovingly your name . . .

Indeed, gentlemen, 1 feel overwhelmed with my
own rhetorie. You must excuse me. 1 had meant,
after expounding the M.K.S. System, to apply by
didactic powers to rationalised units, but I fear
that must wait. Another day, perhaps. Till then,
adieu.

~ NG
FOOTNOTES:
1—Weber, C. M. von—"Aullorderunz Zum Wechsels tromtechnik,”
e, A, Durer, 15§3.
2—Can “De Mensuratione Virium Magneticorum.” MS 7352, Koln
hives ea. 1213,
Ne I.Di ation on the Imperturbabilitie of Matter,” Ox-

wton, E
ford, at the Asse and Astrobabe, 1635,
{—Einstein, A.—"General Particularity of Absolute Relativity,” Ladies’
Home Journal, Vols. 61-63, New York, 1919,
p.

H—Gram. “Hochspannumesireileitungsfestickeitsuntersuchungs
theorie," Der Lustie Ingenicur, Vol. 2, Wien, 1988,

G—de Bungue, R, de st-A.—"Des Grands Ineenieurs Inspives par
L'Amour,” La Vie Parisienne, Parvis, 1912,
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ADELAIDE UNIVERSITY ENGINEERING SOCIETY

GENERAL ACCOUNT

RECEIPTS
£
. Bank Balance (12/8/60) -- - 222
Subseriptions  -- = i i 68
Badge Sales =S = - - 37
‘ SR.C. Grant - - - - 60
1960 Dinner  -- - - - 25
\ Hop and Social Functions -- - 57
Ball Receipts -- - - -- 255
Tie Sales -- - = - - 23
Transferred from Magazine Account 86
Magazine Sales -- - - -- 52
Magazine Advertisements -- - 314
Symposium e i == - 347
Donations - s - - 9
Miscellaneous - - -- - 7
£1568

oAU oOHOOOOET

8]

PAYMENTS

Cost of Badges -- i = -
Cost of Ball = - - =
1960 Dinner  -- - =S -
Hop and Social Functions -- -
Postage -- - - - -
Cost of Ties -- == e =
Petty Cash = - - -
Magazine Administration Expenses
Magazine Printing  -- - --
Transferred to Special Purposes

Account - - - --
Symposium -- - = &
Miscellaneous  -- - -- -
Bank Balance as at 12/7/61 -- -

£ s
32 10
191 12
T 11
66 1
20 0
31 4
10 0
T 5
475 4
50 0
393 4
3 5
280 14

£1568 14 2

e

This Statement is not complete, due to the fact that the 1961 Dinner has not been taken into account.

G. R. EVANS, Treasurer.

| FOR: The complete Drawing Office, Equipment, Materials and Plan Printing Service

(Alsc all mainland capitals and N.Z.)

GOOD WORK REQUIRES GOOD PRODUCTS

HARDING & HALDEN PTY. LTD.

61 FLINDERS STREET, ADELAIDE — 'PHONES W 5748.9

Our trade is the supply of Drawing Requisites. Also execution of Plan Printing and Photo Copying
work. The professional architect, engineer or surveyor and industry in general can safely rely on
our service. All reputable makes of specialised products are stocked. We can offer advice from long

experience in the use of these.

ALLIANCE PAPERS, PELICAN ERASERS, HIGGINS INKS, STAEDTLER PENCILS, FABER CASTELL
SLIDE RULES, ETC., ARE THE FOUNDATIONS OF GOOD WORK

Papers (tracing, cartridge, graph, logarithmic)., Slide Rules, Instruments, Boards, Tee Squares, Colors,
Inks. Brushes
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WHEN
THE
HEADS
GET -
TOGETHER

More and more the answer 1o many
production problems is “Let’s make it with tubes™ !
And when you consider that steel tubes in a
variety of finishes can be supplied straight, bent, tapered, flanged . . . n fact. almost
any way you wish . . . the economical and practical factors weigh heavily in steel tubes’
favour! British Tube Mills (Australia) Pty. Ltd., is Australia’s largest manufacturer of
precision steel tubes. Their output includes Seamless and Welded Precision Steel Tubing
Manipulated Tubular Components, Welded Stainless Steel Tubing . . . as well as Gas
Cylinders, Bicycle Rims and Parts, Nesting Furniture, Tubular Steel Pallets. Vacuum

Cleaner Parts and Automotive Components. High Explosive Anti-Tank Rockets and
Copper Plated Steel Strip.

Tubes that are round, d-shaped, triangular, oblong, squ
are “run of mill” to B.T.M.

May we lend a hand . . . or a head . . _ with vour production prohlem

BRITISH TUBE MILLS

(AUSTRALIA) PTY. LTD.
CHURCHILL ROAD, KILBURN, S.A.

are and many other shapes .

N‘\\\\\Rﬁéés3\\\.'.
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THE BAILEY BRIDGE

By . .

“The most remarkable bridee in the history of
military operations” is a fitting tribute to the
Bailey Bridge, a weapon born of necessity in war
time, and now, having exceeded all expectations
in the thoatre of war, proving its worth under
peace-time conditions, Without doubt it is true
to say that to the Bailey Bridee, as much as to
any other single piece of equipment, we owe our
suceess in the last World War. For these reasons
it is interesting to trace the development of this
bridge, and what better place to begin than with
its creator.

Sir Donald Coleman Bailey was born in York-
shive on September 15. 1901, but later moved to
Cambridge, where he received his first technical
education at Lays School. From an early age he
possessed a “water complex,” showing a distinct
fascination for dams, reservoirs and bridges. On
this basis an engineering friend of his father re-
commended Sheffield University, where he took
his Engineering Degree,

In the late twenties he was engineer for Shef-
field city’s new reserveir, after which he tried
railroad engineering for a short time. In 1929
he joined the civilian staff of the Experimental
Bridging Establishment, where he was later pro-
moted to Assistant Superintendent.

Up until 1940 the Army’'s standard bridging
equipment was the Box Girder Bridge, designed
to ecarry the existing tanks. Ilowever, its capacity
was being severely taxed by the rapid increase
in tank weights. Up until 1937 the heaviest class
of bridge was 19 tons. By 1939 the “Matilda”
tank was in service, weighing between 23 and
26 tons. A complete re-design of the Box Girder
Bridge permitted the bridge to just carry a load
of 26 tons—and to carry a “Matilda” tank on a
transporter the spans had to be made inefficiently
short.  When the 50-ton “Churchill” tank arrived
something had to be done.

For some years previous to this Bailey had
been dissatisfied with many aspects of the Box
Girder Bridge—it was difficult to manufacture,
hard to handle, and its transport involved the
transport of a large volume of air. As a possible
solution, he had toyed with the somewhat nebu-
lous idea of making the bridge girder out of
panels, but the pressure of higher priority work
had prevented any definite development of this
idea. British disasters at the Battle of France
and Dunkirk in June, 1940, made plain the need
for bridging equipment to handle the 50-ton
“Churchill” tanks. As this necessitated the com-
plete re-design of all existing equipment in any
case. the time seemed ripe for Bailey’s new pro-
posal to be investigated.

SCALES

Planning from scrateh, it was decided to make
the following demands on the new equipment:

(1) The girder and deck system to be capable
of being strengthened at all, preferably in position.
This would take care of increases in weight of
the tank, and of any reasonable transporter.

(2) All parts to be made of readily available
materials, and to he welded: special steels are
almost impossible to obtain in war time.

(3) Parts to be capable of manufacture by
almost any firm. All previous bridging equip-
ment had been difficult to produce, as only limited
numbers of firms could make it.

(4) All parts to fit into a G.S. 3-ton lorry.,
(5) Nothing to be heavier than a six-man load.

(6) Under side of girders to he kept smooth
for rolling on launching rollers.

(7) A properly designed jacking system to he
incorporated, since this operation can cause untold
delays in the field.

(8) Adequate bearings and hankseats to he pro-
vided. No previous system had these, despite
rapidly increasing loads.

(9) Close manufacturing tolerances to be avoid-
ed. (Previous systems were difficult, due to this.)

Thus, in late 1940, Bailey sketched the bridge
system that was to be named after him, the idea
that he had held in “embryo” for some time.
From this rough sketch he was authorised to
design his new bridge—a strong, comparatively
light prefabricated steel, sectional span that could
be erected easily, quickly, and quietly (under fire,
if necessary), and whose interchangeable parts
would simplify repair, and permit variation in
length and strength.

The actual design was by D. C. Bailey and I.
A, T. Jarrett-Kerr. with much advice from R.
Freeman, the designer of Sydney Harbour Bridge.
Various forms of construction were considered for
the panel, but after examining different forms of
truss (M.N.K,, etc.), it was decided that existing
rolled steel sections fitted most economically into
the present design.

Completed in only six weeks, this was a truly
amazing design feat. Working long hours each
day, the team tried out all their ideas, discussed,
adopted, modified, or rejected numerous proposals
for the best utilisation of the basic idea of panel
construction. Each night they returned home to
ponder the results of the day’s intensive planning,
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and to return the following morning with fresh
ideas or variations to be thoroughly and eritically
examined, until the end product was as near per-
fect as the team could make it. That their plan-
ning wag both thorough and adequate has been
borne out by subsequent events, which have im-
mortalised the Bailey Bridge as a lasting testi-
mony to British ingenuity and thoroughness.

3y February, 1941, work had started on a 70-
foot knockdown bridge. Within another three
months the structure was ready for its first test.
In loading this bridge with three tanks, one on top
of the other two, one of the tanks veered into two
of the main steel struts, and thus weakened. the
bridge slowly collapsed.

Spare parts were immediately procured, and
soon the bridge was repaired, and successfully
withstood the load. Here was an unscheduled
practical demonstration of quick repair and easy
replaceability of parts. With this and a series
of other exhaustive tests successfully completed,
mass production began in four months.

Structurally, the Bailey Bridge is most inte-
resting. As originally designed, the panel appear-
ed as in Figure 1, the chords being each 2 at
4 in. x 2 in. L back to back, and all bracing being
3 in. x 13 in. H.

In this form m = 24 j = 13 (2j —3) = 23

]

Flj. 1.

so the structure is once redundant. Later how-
ever, as a result of tests, the two unbraced ver-
ticals were removed. This was an advantage, not
only because of the saving in weight, but also
because the extra verticals made it extremely
difficult to climb through the panel

The final panel is shown in Figure 2.

(2) —3) = 23

This structure is now once deficient, and the
immediate thought is that reliance is placed on

All these AUTOMOTIVE SERVICES

—from ONE convenient source!

ENGINE EXCHANGE

Includes all popular makes of Engines,
Crankshafts and Bearing Sets., Con-
rods and Bearings, Camshafts and
Bearings, Cylinder Heads, etc. Our
Mr. Claude Riddle will be pleased
to handle your enquiries for all
“Southcott Limited’* Exchange ser-
vices.

ELECTRICAL & FUEL REPAIRS

All makes of Starters. Generators,
Magnetos, Carburettors and  fuel
pumps are expertly repaired with the
minimum of delay. Several types of
exchange units are available. Full
details of this service from Mr. Colin
Martin.

MACHINE SHOP SERVICE

Latest methods and machinery faci-
litate the speedy service we oler for
automotive and general engineering
repairs., Service includes general
machine work, gear cutting, milling.
grinding, welding. etc. Our Mr.
Frank Lodge will welcome your
engquiries.

Couthcott Limited

270 GILLES STREET, ADELAIDE. Phone 8-6811

AUTO SPRING SERYICE

Same day repair service. Complete
stocks of all leal and coil springs to
suit any car, truck or bus. Springs
made to order. Robley Cushion
springs available. Manufacturers of
“Maidrite”” springs. Qur advice
available withoul obligation. Let our
Mr. Bob Schulz assist you.

ENGINE RECONDITIONING
Newest machinery and equipment en-
sures your engine is restored to better
than new engine performance. Ser-
vices include cylinder boring. crank-
shaft grinding, con-rod and bearing
work, block and head facing, valve
work, clutch rebuilding, etc. Contact
Mr. Ceolin Martin.

METAL SPRAYING

The accepted maintenance procedure.
Metallizing of stainless steel, bronze,
aluminium, mild steel. elc., covers col-
lector rings. pump plungers, truck
heusings, crankshaits, cylinders, bear-
ing sleeves, propellor shafts, etc.
Save pounds! ‘Phone Mr. Frank Lodge
for details.
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the stiffness of the chords at the mechanism
hinges. This is not so, however, as the Bailey
Bridge panel is loaded in such a way that it is
subjected only to a condition that leaves it stable,
despite its deficiency.

F/j. 2.

Reference to Figure 2 will show that if the
panel was loaded at A or B this would not be
so, nor would it be stable for compression across
C-D, but as none of these conditions can occur
in normal use, the panel is not affected by the
possible mechanism it constitutes.

This can be seen by reference to Figure 3,
which shows the way in which a Bailey panel is
loaded, and also Figure 4, which shows that the
mechanism does not cause any load to move in
the direction of its application, and hence no work
is done. In fact, this means that any position
of the mechanism is stable under the loading con-
ditions employed in the bridge.

T f < ¢
| Lo,
% ¥C +c+a’ A ’

ng. 3.

Owing to the indeterminate nature of the struc-
ture, all joints in each panel being fully rigid,
more than usually exhaustive tests were carried
out, and as an added precaution, all tests were
carvied to destruction.

To save weight, a vital factor, the factor of
safety on loads is only 1.5 for a well-made bridge,
this being naturally lessened under field con-
ditions. In addition, all recommended load tables
have been verified by actual loading to destrue-
tion.

<+

Flj 4.

It is interesting to note the mode of failure.
In bending, the top chord failed as a strut be-
tween bracing frames near the centre of the
bridge; in shear, the end upper diagonals in
the end panels failed by buckling. In each case
the stress at the moment of failure was approxi-
mately equal to the theoretical yield stress. which
showed the bracing to be adequate.

The actual construction of the bridge is simple,
and lends itself to rapid, ordered construction in
the manner of things military.

The ten foot long panels are connected by pins
to form the through trusses. On the lower chord
of these are laid the transoms, then the longi-
tudinal stringers, and finally, the transverse deck-
ing chesses. The strength may be increased by
adding a second, and even a third panel truss
alongside the original, and making this arrange-
ment single, double, or triple storied. With an
increase in load class of the trusses, more tran-
soms are added in each panel to strengthen the
decking.

The simplicity of launching is notable. The
whole structure is assembled on the home bank,
its forward end equipped with an elevated false
launching nose.

The structure is then pushed across the gap
on rollers, and after the false nose has been re-
moved, the whole bridge is lowered on to sup-
ports, and access ramps are added.

This method is suitable for construction of
simply supported spans from 50 foot single-single
construction up to 200 feet in triple-triple con-
struction.

In addition to this, many other modes of con-
struction are used, which will be mentioned later.

Once the War Office officially adopted the struc-
ture as standard equipment, its use spread far
and wide, and in application it exceeded all ex-
pectations. By the end of 1944 an average of
two bridges a day were being erected. The U.S.A.
had adopted the bridge as standard equipment.
and plans had even been given to the Russian
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Army. Outspoken in his praise for the new equip-
ment, Field Marshal Montgomery said: “This
bridge is quite the best thing in that line we have
ever had; it does everything we want.”

The bridges could be thrown across rivers in 2
short time, and as an example we had a team
of four hundred in Burma working day and night
for 48 hours to build history’s first bridge over
the 1,000 ft. wide Chindwin River.

Because of standardised parts and erection
methods, field caleulations are reduced to a mini-
mum. If necessary, bridges could be strengthened
in position, and if damaged, only the damaged
parts need be replaced.

Although originally designed for double-double
construction over simply supported spans, it soon
became obvious that it was not limited to such
structures.

Continuous span bridges were the first exten-
sion to the basie, simply-supported span. By
placing intermediate supports under the bridge,
the length could be extended almost indefinlteiy,
and a greater economy of parts achieved than if
each span were simply supported. For example,
see the span over the Albert Canal (Figure 5).

LAUNCHING A BAILEY BRIDGE over the Albert Canal
in Belgium, where the pier supports were provided by
assemblies of Bailey truss panels. Spans are 151, 152,
and 121 ft., while the piers are 52 ft. high. Note that
the temporary launching nose is so long as to require
double trussing in the last three hays.

A variation of the continuous span on piers
was the pontoon bridge. This was a natural de-
velopment for the long bridges required across
relatively ealm waterways. A good example of
this construction was a pontoon bridge built
across the flooded Mass in Holland, with a length
of 4,000 feet. Even longer bridges were later
built across the Rhine, and due to the appreciable
current, these were anchored against drift by
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means of heavy horizontal suspension cable on
the upstream side.

Suspension Bailey Bridges also found wide appli-
cation, especially for lighter-load eclass bridges
on difficult crossings. An excellent example is
afforded by the 420 ft. bridge built to replace
the Shweli River suspension bridge.

THIS 420 FT. BAILEY BRIDGE carries the Stilwell High-
way across the Shiveli River, near the China-Burma
border.

Miscellaneous uses performed hy the Bailey
Bridge panels include grillages for distributing
the bridge loads on to the pontoons: the towers
for suspension bridges: buried anchorages for the
suspension cables; retaining walls: and sheet
piling supports.

This, then, is a brief survey of the Bailey
Bridge—standard bridging equipment for the
armies of the free world—of “mececanc” type con-
struction, which comes in sets, each having 34,607
separate pieces, enough to build a double-double
bridge of 150 ft. span. Named after its designer,
Sir Donald Coleman Bailev, whose ingenuity in
the field of military bridging has earned him the
honor and respect of people the world over,

The bridge has become a familiar peace-time
sight, especially as temporary bridging while per-
manent bridges are made or repaired, and as semi-
permanent bridging in many of the under-develop-
ed Asian countries.

Truly the whole world has benefited from this
brain-child of the Engineer.

Everybody brings us happiness—
Some as they arrive . . |

Others as they leave.

'I




WIT TESTERS

The following are genuine questions and have sensible solutions :

1.—Stations A and B are 120 miles apart, on a
single-track railroad. At the same instant that
a train leaves A for B, at 26 m.p.h., a train leaves
B for A, at 15 m.p.h. Just as the first train leaves
A a fly flies from the front of the engine straight
toward the other train, at 100 m.p.h. On meeting
the other train it immediately turns back and
flies straight for the first train. So it continues
to fly back and forth with undiminished speed
until it is erushed in the eventual collision. IHow
far had this marvellous fly flown before it met
its glorious end?

2.—The following is a sum, as in arithmetic.
Given D = 5, can yvou find the integers which the
other letters represent?

DONALD
GERALD

tOBERT

3.—Join the nine points by FOUR straight lines
without taking the pencil off the paper.

4—A man walks five miles due south from a
point “A,” and shoots a bear. Ile then walks due
east, and is still five miles from “A.” What is
the colour of the bear?

S—Arrange the numbers 1-9 on the dots so
that each row and each column and each of the
two diagonals adds up to 15,

6.—Poaching on the hunting reserves of a
powerful prince was punishable by death, but the
prince further decreed thal anyone caught poach-
ing was to be given the dubious privilege of de-
ciding whether he should be hanged or beheaded.
The culprit was permitted to make a statement.
If it were false, he was to be hanged; if true,
beheaded. One rogue very cunningly said: *“I
shall be hanged.” How should the prince deal
with him?

7—A and B are to add a number greater than
zero and less than ten to the previous score in
turn, starting from zero. The winner is the one
who reaches 100. If A starts, he can always win.
How does he do this?

8.—Work this one out:

Ilere lies the son, here lies the mother;
Here lies the daughter, here lies the father;
Iere lies the sister, here lies the brother;
Here lies the wife and the husband.

Still there are only three people here.

ANSWERS ON PAGE 13

THE WINNERS! The Final Year Mechanical Engineers
defeated the Final Year Elecirical Engineers.
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The turtle lives 'twixt plated decks
Which practically conceal its sex;

I think it clever of the turtle

In such a fix to be so fertile.

—Ogden Nash.

A University Professor (I wonder who) was
awakened by his telephone at 2 a.m. The ealler
enquired

“Is that one, one, one, one?”
“No,” replied the Prof. “This is eleven, eleven.”
“Wrong number. Sorry if 1 disturbed you.”

“Oh, that’s all right. 1 had to get up to answer
the "phone, anyway.”

Beneath this stone lies Murphy,
They buried him today.

He lived the life of Riley
While Riley was away.

SWOT

Grandma does nothing these days but read her
Bible;

I guess she's cramming for her final.

Her dress was tight,

She scarce could breathe.
She sneezed aloud,

And there stood Eve,
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A Scout troop hiking in the backblocks came
across a parked car in darkness. The Seout-
master, showing some concern, tip-toed up to the
car and gently tapped on the frosted windows,

A Dleary-eyed fellow peered out sullenly at
the anxious Scoutmaster.

“Eer . . . having trouble?” the latter enquired,
“Nuh.”

“Broken down?”

“Nuh.”

“Tyre down ?”

“Didn’t have to."

A neurotic is a person who builds castles in
the air.
A psychotic is a person who lives in one,

A psychiatrist is a person who collects rent
from both.

Don’t worry if your grades are low,
And your rewards are few.
Remember that the mighty oak
Was once a nut like you. '

All women are good—good for something or
good for nothing.—Cervantes. l

We hear of the aboriginal who was dissatisfied !
with marital status. IHe therefore changed his
lubratorium, and now he is getting Ampol.




Origin of the Charleston: A Scotsman trying
to pick the lock on a pay toilet.

Chaplain (to prisoner in electric chair) : *“Can
I do anything for you?”
Prisoner: Yes. Hold my hand.”

“My father was a good conductor—in fact, too
good a4 conductor.”

“Orchestra, tram, or train?”

“No, none of those. He was struck by light-
ning.,”

_

“Daddy, can 1 go outside and play ball with the
other little boys?”

“Shut up and deal.”

A young doctor and a young dentist shared the
services of a receptionist. The eternal triangle
soon developed. The dentist was called away on
business. so he rang the receptionist and said:

“I am going to be away for ten days. If vou
look in your office you will find a little present.”

She did—and found ten apples!

Now go back and read the rest of the magazine.

HOW ABOUT A STUDENT REPORT?

It seems a pity we cannot have reports modelled
on the present systems used in schools. These
would undoubtedly be imvaluable to future em-
ployers of graduates. There are, roughly, four
possible styles that could he used, namely :

The Horticultural Style:

“Coming on nicely.”

“Maturing well.”

“Needs forcing.”

As if the boy were a prize vegetable pumpkin.

The Puppy-training Style:
“Intelligent.”
‘Responding well to correction.”

The Blunt Style:
Used long ago, 1 believe,
“A real devil.”

The Modern Psycho-analytical Style:

“His listlessness is a natural protective armour
against brain fag.”

“His constant failure at Latin Translation is
probably due to a suppressed fear of his Italian
grandmother’s verbal violence.”

“Weakness in French Grammar suggests he
was dropped in infancy by a French nurse.”

“An interesting boy.”

SOMETHING NEW

But why have stereotyped recognised styles?
May we not brighten up reports or enlarge their
scope, as in the U.S., by including such subjects
as “Sanitary Plumbing” and “Flower Arranging”?

It has also been suggested that to save school-
masters a lot of literary effort, and to enable
parents to size up the situation at a glance, cards
be printed on which the points of the compass
are clearly stamped.

Genius
M’agnuf'\:
Nortrh
Pious Cynieal
Endeoveur lnertra
Phlegmatic
South
Criminal
Srupim'f]

The NORTH will represent GENIUS.

The WEST will represent PIOUS ENDEA-
VOUR.

Between the two will be MAGNETIC NORTH.
which may represent you. To carry on the ana-
logy. there will be an Easterly point of CYNICAL
INERTIA, and an extreme South point of CRIMI-
NAL STUPIDITY. And opposite Magnetic North
there will be PHLEGMATIC SOUTH. Then all
we need to do is plot the pupil’s position, and
perhaps add a word or two, e.g.:

Smith Minor:
course,”

“Keeps a steady North-West
Jones: “Last seen heading for the Phlegmatie
South. reported becalmed.”

Bloggin: “Believed, amid strong wind, to have
reached the South Pole.”
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A DRINKING

SYMPOSIUM

PARTY”

By RON McKITTRICK

Late afternoon, Wednesday, 17th May, found
a party of Adelaide Engineers aboard the Com-
monwealth Railways’ Transcontinental, bound for
Perth, fair city of the Swan.

In the air-conditioned, stifling atmosphere of
this smooth-running train we settled in for the
long haul over the Nullarbor. Early evening, and
vigorous poker games were under way in com-
partments of all shapes and sizes. The clink of
olasses, the rattle of pennies, and oceasional bursts
of mufiled swearing echoed down the corridors
all through the night. Bleary-eyed the next morn-
ing, we sampled in full the cuisine, and found
it excellent.

A two-hour stop in Kalgoorlie that night gave
our contingent a chance to test the local product.
After the first dozen pubs, capacity. if not en-
thusiasm, waned, and new pleasures were sought.

The train from Kalgoorlie to Perth is filled with
raging air currents and that feeling that “We've
off the rails for sure this time, Rodney!”

Forty-eight hours after leaving Adelaide we
were greeted at Perth station by a party of Perth
Engineers, who organised transport, and eventu-
ally we were all lodged in St. Thomas Morve, a
IRoman Catholic University College, or in private
homes.

The theme of the Symposium was:
A new Orbit in Engineering.”

“Space—

In the week that followed our arrvival daily talks
were delivered on this general topic by men whose
experience and first-hand knowledge enabled them
to deal with their subjects in an informative and
interesting manner.

A close study of a subject like this, new in
every way, puts the enginesring side of space
research in a new light to those privileged to take
part in it.

Quickly we established ourselves in the “Uni-
versity ‘Pub’,” which overlooks the Swan, and in
the quiet and cool of the evening we relaxed with
our new friends from other States, and discussed
things of interest to all of us. 1 don’t think any
of us from Adelaide had ever realised before that
“UGrowl is good.”

On the Monday night a smoke social was held
to start the week off in the right mood. Eighty
gallons and several hours later the party broke up
into small groups, which roamed all night.

Page Forty-two

In the “Boat Race” S.A. came a close second,
showing good times, though one of the team didn't
last till the actual race owing to excess training
during the evening.

SEVERAL OF OUR
PARTY
“CELEBRATE"

THE NEW PERTH
ENGINEERING
BUILDING OPEN-
ED AT THE BE-
GINNING OF THE
SYMPOSIUM

A week of drinking and gaiety, including several
dances, a visit to the brewery, and a barbecue,
finished up on Friday night with the Engineers’
Ball, a grand scale affair, with a gigantic and
luxurious supper, which proved the downfall of
many a satiated guest.

Finally came the all-day trip to Rottnest Island.

A mixed party left at ten in the morning on
a ferry, which travelled down the Swan, through
and past the port of Fremantle, and so out to sea
to “Rotto.” This island is a pleasure resort of
sorts, there being holiday houses and shacks,
which can be rented for week-ends. It is in par-
ticular a holiday haven for young people, and so
was well prepared to receive us.

Steady drinking was the order of the day for
some, while others retired quietly to hidden coves,
arm-in-arm, or explored the island. As the day
wore on the tempo of the island life increased,
and darkness brought this to a whirling climax.




Too soon came the return voyvage, on a restless
sea with a biting wind sweeping the deck of
the ferry.

All of us who visited Perth will remember our
pleasant stay. However, certain memories remain
staggeringly clear:

LB.G.M., who arrvived at Perth with one of
three huge cases, empty.

The lass who wanted to celebrate nine months
to go. and insisted on sharing her champagne
with us.

The same young lass who, on being invited in
for a civilised sip and a quiet hand at poker,
left in the small hours of the morning, leaving
four Engineers without a penny to their names.

The conductor who felt that the morals of C.C.
and a shapely young thing were his special con-
cern.

A certain card-sharper who couldn’t deal a
wrong hand—to himself—or were you just lucky,
lan?

The slowly-tiring conductors, who were deter-
mined to limit our nocturnal activities.

The “Blah!” who drank a jue of beer on Ilott-
nest Island, straining half of it through the hairs
on his chest, to the slight amusement of two
unwanted females, while Ian told them what the
dragon did.

And the four Engineers who walked four hun-
dred yards from the ferry to the beer garden,
drank steadily through the day, enjoying the
warmth of the sun, the gentle breezes, and the
delightful company, and still managed to walk
four hundred yards back to the ferry unaided ten
hours later.

All Engineers should experience at least one
Symposium while at the University. It is an
opportunity that will not come your way again,
and by participating in this Australia-wide gather-
ing of Engineers vou will fulfil an essential part
of the transition from student to qualified engi-
neev.,

The thanks of all of us go to the Enginecrs

of Perth, who so ably organised and conducted
this Symposium,
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AGONY COLUMN

| Forwood, Down of Kilkenny

take pleasure in presenting (for engineers only) their latest sensational
instrument of T-O-R-T-U-R-E . . .

THE BEAM STRAIGHTENING MACHINE

(GUARANTEED TO STRAIGHTEN "OFF.THE-BEAM' PEOPLE IN A FLASH!)

Less than 1d. of electricity per head
WEIGHT 8 TONS

EASY TO CLEAN, EASY TO CARRY, EASY TO WORK,
EASY TO TRADE-IN FOR A HOLDEN.

AND ... at a specially reduced price for this
week only, may we mention our . . .

FORWOOD
(THUMBSCREW) PRESS | !

FOR MANICURES OR SHRINKING HEADS ALREADY
SWOLLEN BY KNOWING MORE AND MORE ABOUT
LESS AND LESS!

This press took 20 years fo perfect and can turn out '
anything from a pin to an elephant.
If it's FORWOOD you're going ... KILKENNY'S the place . . . !
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For most students text books just mean prob-
lems in one way or another. Strange as it may
seem. there is one text book which shows us how
we can rid ourselves of our problems. This hook
is the Bible. While many people laugh at this
statement, I think this is a good time to have a
look at Seripture again, since this is the year that
the New English Version (NEV) of the New
Testament has been released.

The Bible can still be classified as a best seller,
for the million copies of the new translation that
were printed were sold within a week of publica-
tion—10,000 of them were sold in South Aus-
tralia alone. Just why is there such a demand,
and why do so many people around the world
read their Bibles?

Lord Macaulay said: “The English Bible—a
book which, if everything else in our language
should perish, would alone suffice to show the
whole extent of its beauty and power.” Many
people sharing this view simply read it for its
power, freshness, and beauty of language. Others,
however, read and study Secripture from a histori-
cal point of view, for a large percentage of the
book is history. Engineers read it to trace back
their particular profession to its beginning, or to
see what structural feats were achieved in past
days—the building of a 450 ft. boat, the supply-
ing of water to the city of Jerusalem through a
tunnel of solid rock.

However important these reasons are, hy far
the greatest number of people who regularly read
their Bibles do so because it tells them about a
living person—Jesus Christ—and how by faith in
Him we can be reconciled to God, and know Him
as our Father and Friend. St. Paul, writing to
Timothy, says: “Remember that from early child-
hood you have been familiar with the sacred
writings., which have power to make you wise,
and lead you to salvation through faith in Jesus
Christ.” (Timothy 2, 3:15.)

Despite the large number of Bibles sold in
Australia, just how many are read? Perhaps the
figures for church attendance taken in the 1954
census can give some indication of what the situa-
tion might be. Of the 8,033,754 Australians who
claim to be Christians, only 26% had attended
church within the last week. In 1955, 33% de-
scribed themselves as “regular church-goers,” but
this may mean regularly unh' once a yvear. (Cur-
rent Affairs Bulletin, Vol. 22, No. 4, June, 1958.)
If these figures are any indication, then only about
one-third of the Bibles in circulation are read.

Why is this s0? Surely expensive books are not
hought to act as door utc)ps although they may
end up this way.

Tradition demands that most respectable and
sociable people keep a Bible somewhere, just as
they keep a volume of Shakespeare’s works. It
is not there to read, but to create a good im-
pression on one’s own mind, if not on the minds
of others. What an illusion!

And again there is the subject of sin. Now,
sin is an old-fashioned and revolting word, but
it does occur in the Bible. It says. too, that all
have sinned, and those who won't admit it are
liars., But are all men liars? Conscience tells
us—yes. Because we don’t wish to admit it, we
refuse to read the truth about ourselves as re-
vealed in the Seripture.

By far the greatest number of objectors to
reading the Bible make statements like: “1 can’t
be bothered,” or “It’s too difficult to understand.”
Still further there are those who say: “It's all
baloney,” and yet if asked whether they have ever
read the Bible vou very often find the answer is
v have only read some of it. Some may
say they read it when they went to Sunday School,
but surely you wouldn’t expect to solve an Applied
Maths. ITA problem with just the elementary
knowledge you had at Primary School. Why,
then, do some people do this sort of thing when
it comes to understanding the Seripture?

The release of the New English Version has
been one of the greatest events of this year, for
it completely eliminates all reasons for not read-
ing and endeavouring to understand the Scripture.
The N.E.V., completed after thirteen years of co-
operation by scholars in Britain, presents God’s
message to man, but in modern English. “Time”
magazine has reported the Poet Laureate, John
Masefield, as saying: “The new version cannot fail
to move the living world. The work, greatly plan-
ned, has been manfully done. That which slept
has been awakened.”

Well then, as was said at the beginning: How
about it? Let each of yvou examine the Bible
again. At the University you exercise your mind
and body. How about your soul? Start by prayer-
fully reading the N.E.V,, and see what the Scrip-
ture really has to say. Yes, 1 said prayerfully.
for if you want to understand it, and are pre-
pared to take the consequences, why not ask Him,
the Author, to help you? In doing so you will
meet Him—Jesus Christ.
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RESEARCH
ENGINEERING

Although research in Civil Engineering repre-
sents only a small fraction of the research in-
volved in man’s grasp for knowledge, even with-
in the classification of Civil Engineering, a wide
variety of research fields exist. This Department
maintains an active interest in a number of these
fields, some of which are deseribed briefly in what
follows.

In the field of structural engineering prelimi-
nary worls has been completed in preparation of
a study of the stresses and strains in concrete
dams by the use of models, Much time has heen
devoted to the selection of suitable Australian raw
materials for the model, as it is necessary to pro-
duce a concrete in the model having elastic pro-
perties which may be accurately scaled down {rom
similar properties in the prototype dam. A model
of the raised Mount Bold Dam has been construet-
ed in the Chapman Laboratory, using a light-
weight concrete. The model is loaded horizontally
by hydraulic jacks on the upstream face, so
arranged as to simulate as far as possible a tri-
angular water pressure distribution.

Another interesting project commenced recent-
ly is an investigation of the behaviour of flat
plates by the Moire method. In this method the
plate under test has a reflective surface, so that
the reflected image of a sheel marked with a set
of closely spaced parallel lines may be photograph-
ed from the test plate itself. By taking succes-
sive photographs on one negalive, with the plate
in the unloaded and then loaded conditions, the
slopes, and hence deformations of the plate may be
obtained from the interference fringes of the
parallel lines on the photograph. The apparatus
constructed in this Department has used black
perspex plates in the study of numerous problems
on plates, flat slab floors, and raft foundations.

Work on erid struectures commenced several
years ago by this Department is continuing. At
present a skew grid bridge structure is being in-
vestigated, with the object of determining the
effect of the relative stiffnesses of main beams
and transversals upon the stresses and deflec-
tions of the grid. A digital computer is being
used for ail of the theoretical caleulations, and ex-
cellent agreement has been obtained between these
results and experimental observations taken on a
skew grid made from brass beams which have
been tested in the laboratory.,

Soils engineering. acclaimed by two members
of the Department as the basic fundamental field
of Civil Engineering (although others dispute
this) is being investigated along several approach-
es.  Current research work is directed towards
an interpretation of soil strengths through novel

experimental tests such as the Vane Test and the

ACTIVITIES

OF THE
DEPARTMENT

CIVIL

Collapse of Thick Cylinders under diflerent load-
ing conditions. A fundamental study of the struc-
ture of clays is being undertaken in connection
with work on the action of soils.

Research and consulting work for beth private
enterprise and also Government Departments
cezeupies much of the time of the soils men. As
an example of this type of investigation, per-
meability tests were recently completed for soil
at the proposed Chowillah Dam, which will be
constructed as a storage basin near Renmark,
en the River Murray. In addition, ad hoe testing
on the sinking of structures into position in allu-
vial type soils is being carvied out as part of an
investigation on the construction of a proposed
structure at Port Adelaide. Consulting engineers
fraquently malke use of the facilities for soil test-
ing in the Soils Laboratory of the Department,
and the foundation conditions for a number of
multi-storey city buildings have been investizuted
by members of the Department.

During the year members of the Ilydraulics
staff have been engaged on both developmental
and research projects. An outlet structure for
Drain No. 11 of the South-West Drainage Scheme
at Edwards Stireet, Brighton, has been designed,
and model tests made. The prototype outlet allows
for a maximum discharge of 150,000 g.p.m. across
the beach, without excessive beach scour. A
special valve has been developed for the E. & W.S.
Department for use on the Mannum-Adelaide
pipeline. At present feasibility studies for a pro-
posed tunnel under the Port River are in progress,
to examine the ventilation problems associated
with the tunnel. Recently a new irrigator was
developed for Pope Products Ltd., which seems
potentially to effect savings of approximately £20
per acre on infield costs. As current costs are
of the order of £120 per acre, and the new Civil
Engineering Department design is likely to reduce
this figure to £100, economics are obvious, especi-
ally as & number of 100 acre fixed spray irrigation
schemes are now being installed. Work on the
wind loading of structures is continuing, a gust
anemometer having been erected and in operation
since November, 1960, As yet no worthwhile
results have been obtained because of the extra-
ordinarily calm weather. The anemometer pro-
duces warbling audio tones proportional to wind
divection and velocity, which are recorded on
magnetie tape.  This investigation will be ad-
voneed further this year. when the relationships
batween short duration wind gusts and the resul-
tant structural loading are examined. It is ex-
pected that special high speed photographic and
pressure recording equipment will be in full ser-
vice this vear for a study of water hammer in
pipelines.
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HERC US Specialists in all types of gearing

SPUR GEARS

SPIRAL GEARS

DOUBLE HELICAL GEARS
INTERNAL GEARS

CONICAL INVOLUTE
GEARS

BEVEL GEARS

(Straight or Spiraloid)

WORMS

WORM WHEELS

RATCHET WHEELS

RACKS

SPROCKETS

SPLINE SHAFTS

F. W. HERCUS MFG. CO. LTD.

LU6273 ANDERSON STREET. SOUTHWARK. S.A. LU6273 )
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This year, for the first time, trafiic engineering
is the subject of a post-graduate research in-
vestigation. Professor R. B. Potts, Professor of
Applied Mathematics, is carrying out research
work in Traffic Dynamies, and this Department
s assisting him with experimental work., We have
already measured speeds and spacings of ecars in
a traffic stream on various highways in the metro-
politan area to test a sar-following” theory which

describes single lane flow in simple terms. Work
is in progress on two problems. One is to de-
velop a mathematical theory to describe the flow
along a highway when it is broken up by traffic
lights into “platoons” of ecars, The other is to
investigate the “acceleration noise” of a driver
as a means of describing both driver and highway
characteristics,
MR. D. S. BROOKS,

MECHANICAL ENGINEERING DEPART MENT
ACTIVITIES, 1960-61

Staff and post-graduate research activity may
be summarised as Tollows:

Dynamies: A general study of the dynamie
behaviour of first and second order mass-spring-
damper systems with relaxation and preload
characteristics and non-linear optimised automatic
damping control is continuing. The main appli-
cations being studied are vibration isolation with
random excitation (vehicle suspension), and in
shock measurement accelerometry. Transistorised
automatic control of a magnetic fluid damper de-
veloped for automotive suspension is being pre-
pared for road testing.

Materials and Plasticity: Fundamental studies
of the mechanism of plastic distortion in metals,
and of chip formation in metal cutting, are pro-
ceeding. New experimental techniques are yield-
ing useful information, and a new theory has
been propounded.

Thermodynamies: Transient phenomena asso-
ciated with combusion in i.c. engines are being
studied. Gas vibrations and heat transfer in ex-
plosion fronts are of interest. tesiliently isolated
h.f.-response pressure transducers have been de-
veloped to provide “clean” records of explosion
fronts unmasked by spurious mechanical vibra-
tions. Abnormal “noisy” combustion studies asso-
ciated with the knocking, rumbling, and surface
ignition indicate a relation with surface tempera-
ture and heat transfer between gas and surface.

Fluid Mechanies: The interrelation between
fluid flow and vibratory components of thrust,
torque, and bending in marine propeller operation
are being studied in the research water tunnel
using a refined strain-gauge dynamometer de-
veloped for this purpose. Full-scale shaft strain-
gauge recordings taken on ship trials of B.H.P.
vessels at Whyalla as part of the study  will
provide information of value in propulsion system
torsional vibration natural frequency calculations

for new ships. The elusive factors of the influence
of water entrainment on propeller inertia and
damping are being studied, Propeller induced
shaft and ship vibration are also being investi-
gated.

Consulting and advisory work has extended
greatly in recent yvears, and has recently included
the solution of technical problems, such as the
cause and prevention of ore train derailment when
using dynamic braking with diesel locomotives,
assessment of the comparative merits of rubber
and steel springs in rail vehicle suspension, fatigue
failure due to flow-induced vibrations, failure of
machine and vehicle components associated with
accidents, ship shaft and hull vibrations, ship
launching characteristics, waste heat utilisation
in industrial production, and optimisation of pro-
cesses for economy. A considerable range of
vibration and noise control problems in plant,
machinery, vehicles, and buildings handled has
included the design of a sound-proof control room,
wood-working machine covers, and pulveriser
noise control covers, and high-attenuation light-
weight building partitions.

PROF. H. H. DAVIS.

JUST BRIEFLY

“An engineer could be described as a combined
physicist and chemist who is professionally con-
scious of the value of the pound, a mathematician
who is willing to arrive at a numerical answer,
a draftsman who prefers to sketch in freehand
style, a team worker who has a mind of his own
but who can be convinced that there is value in
the views of his confederates, and a reporter who
can write in a clear, brief style."—William .J,
Gress.
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Adcock & Shipley Ltd.

Leicester, England

Production Milling Machines.

Plain and Universal Horizontal
Milling Machines.

Vertical Milling Machines — Deep
Hole Drilling Machines

Radial  Drilling Machines
Special Purpose Machine Tools.

Lens Grinding Machines

Alfred J. Amsler & Co.

] Schafthouse, Switzerland
| Testing Machines,
terials in Tension, Fatigie Im-
cact, Brinell, Creep, Torsion,

Shear, Bending — Hydraulic
| jacks.

{or tesling ma-

| Andre Bechler Limited

Moutier, Switzerland
Sliding Head or Swiss

| matic Lathes.

Sliding Head Automatic
with Drum Turrel.

Type Auto-

Lathes

Cam Sletting  Machines—Cam
! Measuring Machines.
| Cam Marking Machines—Pinion

Cutting Machines

' British Indicators
(John Bull)

St. Albans, Herts., England

Dial Gauges—Minicheck Gauges
— Intercheck Gauges — Small
Bore  Gauges Cylinder
Gauges — Comparator Gauges.

Test Sets—Sheet Gauges—Depth
Gauges—Snap Gauges—Dial
Caliper Gauges.

Lid.,

Craven Brothers (Man-
chester) Limited
Reddish, Stockport. England
Heavy Duty Lathes.
Boring, Drilling
Machines.

Crossley Brothers Lid.

Openshaw, Manchester, England
2 and 4 cycle Engines for Marine,
Statienary and Locomotive pur-
poses in powers 6 to 2,500 h.p.

and Milling

Crossley-Premier
Engines Ltd.

Sandiacre, Nr. Nottingham, England
©il Engines with Vis-a-Vis
Horizontal cylinders for indus-
trial application in powers from

375-3,000 hop.

ingd

|

|

Thos. Firth & John Brown
Limited
Shetfield. England

Diamond Hardress
Hardness Testing
bench type.

Gresham & Craven Lid.

Manchester, England

and Brinell
Machines—

Ejectors for Steam, air and water,
Injectors for boiler feed water—
stationary and locomotive.

Greenwood & Batley Ltd.
Leeds, England

Mining Locomeotives, batiery
Diesel-glectric-operated.
Electric platform trucks and iork

lifts.
Also:—Hot and Cold Forging Ma-
chines—Turbo Alternators.
Steam Turbines
Upsetting Machines.
ing Machines.
Screw Presses—Qil Expelling Ma-
chinery—Special Electric Motors,
ete.

Hilger & Watts Limited
London, England
Optical Projectors tor Shop, Tool-
room aond Loboratory installa-
tions in floor and bench types.
Block Levels and Clinometers.
Angle Dekkor for Optical Angle
Measurement.

and

Thread Roll-

ADELAIDE.

Gauge Pairing Interferometers — |

Optical Flats

Angle Gauges — Dividing Engines ‘

— Precision Scales.

Measuring Machines — vertical
and horizontal.

Autocollimaters — Optical Align-
ment Equipment.

Micrometer Water Levels.

Brinell, Engineers' and Jig Borer

MIL" scopes
Incline-
Scale

— Ship's
Machine Tool

1:*;%terr. =

Projectors

A. A. Jones & Shipman
Limited
Leicester, England

Hydraulic end Mechanically-oper-
ated Precision and Production
Grinding Machines.

Surface Grinders, capacity 18"

6" to 24" x 12"

Plain Cy ltl’]d'JC(l Grinders 8" x 18"
fo 14" x 40",
Cylindrical and Universal capacity
21" % 5)" to 14" x 40"

Wllllam Adams & Company Limited

T WAYMOUTH STREET,

‘PHONE: 1.141221

Representing great names in engineering . . .

Universal Grinders inc corporating a
e and i lr'll whe n: he r}rl capd-

e
P.G. Oplical Equipment — S PE
Multi Spindle [‘rlll Heads

tool-ari
’/lac!u'w 8"

Sunds+rund Iniernahonal

Corporation
Rockford, Illineis, U.S.A.
and

Sundstrand International
Europe

Courbevoie, Seine. France
PRODUCTION MILLING MA-
CHINES, simplex, duplex, iriplex
and special 3-100 h.p
Production LATHES — Auton
Cycling, Multi and Single
Types, to 75 h.p

Automation Machinery

Teinsometer Lid.
(Hounsfield)

Croydon, Surrey. Englctnd
Universal ysi
chines of il
equivalent LDU
Compression,
Shear,
Area, etc,
Impact Tests.

Taylor, Taylor & Hobson
Lid.

Leicester. England

watic
Tool

Brine il

Elongation

"Talymin” Voltage Requlated Com-
parators.
"Talysurl” Surface Finish Instru-
ment.
"Talyden”  Comparator Micro-
scopes, for Screws, Threads, ¢

200" Projectors — 3" and B" Fields.
Alignment Telescopes — Conli-
nuous Strip and Sheet Gauges

Worthington

Corporation

Harrison, New Jersey, U.S.A.
Centritugal, Gear Turbine

and

Equipment, elc
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HOW

TO PASS

SURVEYING

By JULIUS PEDRO ECKES (B.0x.)

THE AUTHOR: M. Eckes was born on September 19, 1960, ai Adelaide. a suburb of Elizabeth and was

educated at  school.
University, obtaining a parking sticker en route.

consequently a leading authority on failing the subject,

Followinyg  he completion of his sccondary education, h passed throueh the Adelaid.
M. Eckes has spent many years studying Swrveying 1 and i
In 1961 lie [ound it adisable 1o Trance his nam followiny

the publishing of an article on swrzeying and has not been heard of since.

Definition: Surveying is a subject which, had
vou heard of its existence when you chose your
course, you need not have done.

The Decision: Fortunately for our faculty,
there is always a certain percentage of freshers
who have never heard of surveying, and it is not
until their second or third year that they discover
their mistake. They are then faced with four
choices which, in order of preference, are:

(1) To change their course.

(2) To wait until the course is changed.

(3) To commit suicide,

(4) To do surveying.

However, it must be remembered that at the
time of their choice, they still do not know just
what is involved in surveying. and are conse-
quently not capable of a rational choice. Natu-
rally, they do not want to change their course
at this stage, and if they wait until the course is
changed they may have to wait for six or seven
months, To eommit suicide is Inconvenient, since
the lift well would have to be cleaned out, and
the department cannot afford the power to elec-
trocute them, so the students are left with only
one choice—to do surveying.

This article has been written in the hope that
the ideas and suggestions illustrated may give
students a better understanding of the essential
principles of surveying. The article has been
divided into three sections—instruments, field
work, and computations—but hefore considering
each section in detail, the student should have a
general knowledge of the uses of surveying.,

Why study surveyving? This is a question that
has puzzled students for many years,

How does surveying affect the engineer? Be-
ause of the lack of space, this question cannot
be answered in any detail, but it is sufficient to
say that it generally does.

Once the student has understood the signifi-
cance of these two questions, he is in a position
to read the first chapter of his surveying book.

INSTRUMENTS

All instruments that have more than one part
have some means of adjusting each of its parts.
At first sight this seems unnecessary, since the
means provided for adjustment of the instrument
merely provide a means of getting the instrument
out of adjustment. However, the fact that the

instrument can be adjusted means that you, and
not the instrument, are responsible for the errors
produced. Consequently vou can be given any
one of a historie collection of instruments—in-
cluding the Wye* theodolite—and he expected to
obtain accurate results,

Adjustments are of two kinds—temporary and
permanent. The distinction is best illustrated by
an example. A surveyor, levelling an instrument
with a bubble, manages to get the bubble in the
centre in twenty minutes hy using the levelling
screws and level tube screw. This is a temporary
adjustment. He then proceeds to take fifty read-
ings, but while he is doing this the centre of
gravity of the earth shifts. and the bubble races
up to one end of the tube. Consequently, fifty
minutes later, having taken all his readings, and
checked them, he discovers that the hubble has
disappeared. At this he picks up the nearest
ranging pole and strikes the instrument with such
force that he bends the horizontal axis, vertical
axis, and level tube screw, thus effectively pre-
venting any further rotation of the instrument.
This is a permanent adjustment.

Surveyors during the past 500 yvears have de-
veloped many useful and ingenious instruments,
and several hundred useless ones. Surveying
dates back to the days of the early Egvptians,
when Slowcomb (inventor of the slow combus-
tion stove) noticed that if the top was left off
the stove pipe you could sometimes see through
it. With this ingenious device he found that he
could observe the female species at close range
while appearing to be doing something quite
different. The idea caught on so rapidly that by
the 16th century A.D. the female species noticed
what was happening, and kept further away. This
necessitated equipping the tube with lenses to
compensate for the extra distance—hence the
telescope.

Using the telescope, all went well until the
beginning of the nineteenth century, when the
secret of the lenses was discovered, and the

# This valuable instirument e minufactured by  Gulileo in 1810,
and wiven to his mother-in-law 1 Mother’s Day wift. She threw it
on to the rubbish tip, where it remained rusting until discovered by

a serap metal merchant in 1812, He wold it to the Ruseinns, who pscd
it in the Crimean Wur to frighten the Turks, In 1855 it was hit by
A cannot ball, which b the barrel so much that it was impossible to
see throu it. The R ans abandoned jt, and it fell into the hands

of the British Light
souveniv, In the pro
boer found.  Tu 1080 it

who solid it 1o the Adelai

brade, who brought it back to England ss H
soveral of the parts were lost, and have nevir
vas wiven to the South  Austealisn Museum.
de University for 2/815,
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scenery resorted to high speed in order to avoid
detection. Not to be out-done, man’s genius was
revived, and the result—a vertical and horizontal
axis, by which the telescope could be swung
around at high speed like an anti-aircraft gun.

Then came the greatest discovery of all.

Previously surveyors had found great difficulty
in obtaining vital measurements owing to lack of
co-operation on the part of the subject. With the
discovery of the Tacheometer the problem was
solved. All the surveyor now has to do is to
measure the three diameters (from a safe dis-
tance), and multiply by , assuming a circular
cross section.

Because of the large number of instruments
available, only a few of the instruments are dis-
cussed here. The rest are just as useless.

Tripod: It does not take the potential surveyor
long to realise what a time-consuming device the
tripod is. Just because an object is stable, with
only three points of support, does not mean to
say it has to have only three legs. In my opinion
a polypod would be a much more useful device,

Imagine a polypod with nine legs. To set up
the instrument all one has to do is to splay the
legs out at random angles and set it on the
ground. Then, while an assistant holds the plate
horizontal, you simply walk around the instru-
ment and lift all the legs that are not doing
anything useful. If the polypod has enough legs
then, by the laws of probability, it will have at
least three legs in the correct position, and these
may casily be identified from the faet that the
instrument collapses when they are lifted.

The legs not being used for support may then
be put where required, and used for coat hangers,
towel racks, aerial poles, firewood, ete.

Plumb-bob: No sooner has the student beaten
the tripod into submission with a ranging pole
than he is faced with another problem — the
plumb-bob is not over the peg. Usually his first
reaction is to burst into tears, but the solutions
are really quite simple.

Either (1) Shift the peg,

or (2) Use steel pegs and magnetise the
plump-bob.

Joth methods are satisfactory, but care must
be taken with (2) to ensure that the peg does
not follow the plumb-bob when shifting the in-
strument. This sometimes happens when the
ground has been ploughed up by excessive appli-
cations of (1).

Optical Square: This is a compact hand instru-
ment which enables an experienced surveyor to
see his left eye with his right, and vice versa.
(Otherwise useless.)

Level Tube: This is a device attached to most
instruments to amuse bored surveyors. The aim
of this game is to get the bubble in the middle
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while leaning on the tripod. (If you do succeed,
do not be tempted to turn the vernier plate
through 90, as this is fatal.)

Ranging Pole: A stout pole., preferably stecl,
for use in case of attack by an irate surveyor or
other wild animal encountered in the under-
arowth.

Cross Staff: This is what you have to cope
with when you aceidentally leave your theodolite
on a road and it gets mangled by a passing semi-
trailer or bus.

Chain: A device used by surveyors before the
introduction of the push-button type.

FIELD WORK: SURVEYING CAMP

As soon as the exams. have finished at the end
of each year, everyone celebrates the return of
freedom—everyone, that is, except the poor sur-
veying student. Why is this? What has he done
that would prevent him from celebrating with his
friends?

The answer lies not in what he has done, but
in what he has not done—namely, surveying camyp.
During the year the student has few opportunities
to show his ignorance, and so the University has
decided that every surveying student will attend
a4 surveying camp.

While in camp the student is required to report
the finding of any human remains, as such reports
are vital evidence in tracing missing surveying
students. In the past many students have dis-
appeared during surveying exercises, and in most
cases very little is known of the circumstances
of the disappearance. TIlowever, there are one
or two notable cases which should serve as a
warning to future surveyors.

In 1897 two parties, A and B, each equipped
with a theodolite and tape, set out from two
points, X and Y, with the object of setting out
an are of a cirele, radius 2,000 feet. Unfortun-
nately, due to slight errors and a misunderstand-
ing as to which side of X Y the centre was, they
failed to meet in the centre of the are. Confident
that they would meet. both parties continued to
plot their curves, and if it had not been for an
observant surveyor trom another party, who
noticed both parties go past twice, they may have
been lost for ever.

In 1928 a small party was lost during an exer-
cise in which the party was required to take levels
along a road as far as they could go in the given
time. This party was particularly fast, but un-
fortunately they became lost after half an hour,
and since they could not understand what they
had written down, they were unable to find their
way back. After many minutes of wandering
through the countryside they came across the
local pub. As luck would have it, however, their
surveying instructor knew the arvea well, and was
soon able to locate the missing party.
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Whether vou enjoy field work or not depends
on vou. FProvided yvou ignore the flies, snakes,
heat, dirt, bad-tempered instructors, and the cal-
culated malice of inanimate objeets such as black-
berry bushes and barbed-wire fences, you can
really enjoy field work. It is the calculations
which you have to do afterwards that mar an
otherwise perfect day.

COMPUTATIONS

A quick look at field books from past years
shows that our accuracy is already down to 1
part in 12. Consequently we ecannot afford to
lose any more significant figures in our compu-
tations. Ilence the use of T-figure logarithms.

At present 8-figure logarithms are not readily
obtainable, but printing was begun in 1932 on a
book of 33-figure logarithms (to the basge |'l), and
the first boolk should be available early in March,
1987. For those doing Surveying I this yvear this
should be of great assistance in solving question
3 of set 5.

SURVEYORS
HARD AT IT!

Normally. surveying calculations are done by
computers in a matter of a few minutes. How-
ever, this would mean that the rest of the three
hours allocated to Surveying I computations would
be wasted. Besides, “I had to use T-figure loga-
vithms, so I don’t see why you shouldn’t.”

Normal students always have difficulty in
obtaining the right answer when using T-figure
logarithms. However, this trouble may be over-
come by using one of several techniques, two of
which are outlined below.

(1) Try setting your work out neatly. For
example :

Aim: To divide 4 by 2.

(Calculations:

Number Logarithm Antilogarithm
4 » 1.7020600
2 > 1.3010300
0.4010300 » 200000000

Answer: 2.00000000.

NOTE: (i) You still make mistakes, of course,
but there is a better chance that you will get it
right (approx. 1 in 10').

(if) In problems like the one given above the
student is sometimes tempted to guess the answer.
This is dangerous. It is far better to spend a few
extra hours on the problem, and be sure.

(2) Caleulate the answer to 2 significant figures
on a slide rule, and get the remaining 5 significant
figures from someone else.

Another excellent method is to take the total
number of results obtained in the class (n) and
find the root mean square of all n values.

To allow for errors in this calculation, this
should be repeated n! times to obtain the results
Ay, A, Ay, - - - - o . This method should then be
repeated, using A, As, Ay, - - - - - - instead of
(n). to obtain By, B, By - - - - - - , and so on. The
final result (Z) occurs when a set of answers is
obtained such that Z, = Z: = Zy = - - - _ _ . ;
The method is therefore self-checking.

At present 1 am working on a solution to ques-
tion 1, set 1, using this method, but since I have
not yet reached a solution, I hesitate to recom-
mend this method.

Once the student has mastered the art of using
T-figure logarithms, he is in a position to solve
his first problem. This is when he discovers that
surveyors are allergic to the F.P.S. and M.K.S.
system of units, and prefer instead to record
measurements in rods, poles, perches, chains.
acres, links, ete., ete. At first sight this seems
most unreasonable, but this random collection of
historic units has many advantages over the
F.P.S. system.

Firstly, since you have bought a book of T-figure
logarithms, you should take every opportunity to
learn how to use them.

Secondly, all the units are related by natural
physical constants. For example, to convert acres
into square fathoms, all you have to do is multiply
by K, given by the equation:

P c%/? (g)

Where C velocity of light in a vacuum,
t0o = Rydberg wave number for infinite
mass,
h = Planck’s constant,
Eo — energy associated with le. v,
and N = number of beans in a cup of
Nescafe,

If you have any doubts about the validity of
this relation, try it for yvourself. Similarly, the
relation between any two units can be shown to
be a dimensionless combination of naturally occur-
ring physical constants, This. of course, simpli-
fies caleulations quite considerably.

CONCLUSION

By now you will have realised that reading this
article was a waste of valuable time which should
have been spent doing surveying. However, 1
would not worry aboutf it, since the author spends
much more time writing these articles than you
do reading them, and he passed. For those doing
Surveying I for the first time, remember that the
first year is the worst. After that you get used
to it, and there is alwavs the chance that you
might pass, anyway.
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SOME DIVERSION

By DJAKA SOETRATMA

[ am not going to tell you about some engi-
neering masterpiece which was achieved by
Professor Such-and-such somewhere, or ahout
some engineering project which some engineers
managed to bungle, but let us just sit and think
a little bit about, say, what we have been doing
in the University, what do we get out of it, ete.

In this age of automation, space rockets, and
inter-planetary travel, people have been crying
for some changes in education system to produce
more scientists. engineers, etc. Do not take any
notice of how they propose it ought to be done,
but have vou ever wondered yourself just what
IS education? Is it what we are doing in the
University, or what? Without trying to be a
Freud—if you do not know who Freud was, ask
any Teachers’ College student, preferably female,
then you'll be sure to get answers more than you
need or want to know—to me education is a “pro-
cess” which aims to develop a human being into
a decent, capable, and responsible citizen, thus
creating people with initiative, deep sense of re-
sponsibility to the society, and awareness of their
duty to other fellow ecitizens. Hence it is not
just schooling, wherefrom you learn and master
some facts such as two by two is four (I believe
it is correct, isn’t it?), or that a voltage drop
developed across a conductor is proportional to the
impedance of the conductor and the current flow-
ing in it, as according to Mr. Ohm, or that in
the field of feedback control system the transfer

G

function of a closed loop system is , Where

1+ GH

G is the forward loop and H is the feedback loop
transfer function respectively, and that to get the
time response you must take the anti Laplace of
the above function, ete. These are all parts of
education. but not THE education. Education, to
me, is a process which goes on throughout one’s
life.

When we were still small children we often asked
why the wind blew, why it rained, why this, and
why that. When we got a satisfying answer we
felt happy, if not, we kept asking, and gradually,
if we were still not satisfied, we tried to find the
answer ourselves. This search of an answer for
the querying mind helped to develop initiative.
And initiative is one quality of a capable person.
So here vou started your education. It is dis-
heartening, however, to notice that when one
grows older one tends to accept things blindly,
and too few “whys” are asked and reasoned, for
I believe that a querying mind, properly used, will
help to achieve a happier outlook towards things.
Just take, for example, a case which all of us

have been confronted with at some time or other,
that is. the practical work. Tt appeared to me
that quite a lot of us considered that the practical
work was just something to be done so that we
could satisfy the curriculum, and thus we could
sit for the exam. Consequently it was mostly
done “mechanieally,” and quite often half-hearted-
ly, especially if it concerned subjects not directly
in our particular field of interest. However, if
we could just stop and think for a moment about
just what the real purpose of a practical work
was, we might be better off.

In my opinion, a practical work is designed to
help us to think and to give reasons why we
think along a certain line. This will help us to
give an opinion, judgment, or a decision on other
matters wisely. If we could look at it from that
angle there would not be any frustration, or a
maddening feeling just because a particular work
did not give the expected results. Instead, it
would provide us with a challenge to find a reason
why it did not work.

Another aim of education as I understand it is
to be a responsible citizen. To be a responsible
and decent citizen one must follow a certain moral
concept. I, being an Indonesian, keep sacred three
moral precepts which have been handed down from
our ancestors, and have become a basic part of
the Indonesian culture. These principles, 1 think,
are most important in moulding character and
behaviour. They state that all young people must
respect, obey, and devote themselves to three types
of persons in their life. They are:

1.—“GURU,” which means “teacher.” It is
meant in the broader sense of the word. however,
and does not only mean the teacher in school,
which teaches facts. A teacher is meant to be a
person who not only imparts knowledge, but also
gives lessons in moral values. Such moral values
are considered the most valuable weapons for
life.

2—"RATU,” which literally means “ruler” and,
broadly interpreted, as “the law,” the rules of the
religious and secular community and nation.

3.—"WONGATUA KARO,” which means both
parents. We feel that respect, obedience, and
devotion must be given to our parents, who
brought us to the light of the world, and to whom
we owe the gift of life. Devotion to parents is
a very real concept! it is usually sufficient to
rebuke a child by saying: “What would your
father think ?"

These principles are highly respected, and I do
not think they can be found written in any book.
They are just handed down from generation to
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generation. So here is one aspect of education
that you will not get from your schooling, thus
confirming what 1 said before—education is not
just schooling.

Apart from }\eopmg those principles, one ought
to have guidance in following them. This guid-
ance is normally provided bv the parents. Now
let me tell you an incident in my own life which
occurred at the time I got engaged. At that time
my fTather took me aside and said to me very
seriously: “My son, you are about to establish
your own life. I\Iv blessing goes with you; my
duty to guide you is now nearing the end. Umil
you were two years old you were my king; from
two to seven you were my child; from seven to
the age of ten you became my opponent: and
from the age of ten until now you have been
my younger brother. Now you are starting a
new life, and you are my equal.”

Now. just what did the old man mean by that
speech? Well, to me it meant that he wanted
to stress that even after he became a father he
still had to educate himself, to better himself,
in order to be able to give guidance to me.
Perhaps I had better elaborate a little bit in order
to appreciate what he had gone through. When
a child is a baby he is indeed the king. The
parents are his servants, meeting his every want
and demand, doing everything he wants, some-
times with great sacrifice. Thus he is really the
king, and the parents are his subjects, without
question absolutely at his command. Then when
he reaches the age of between two and seven the
childhood years begin, and here guidance starts,
The parents lead him by the hand and help him
to reach those things beyond his reach, and they
are still needed to serve him and to meet his
demands. At the age of seven he begins to assert
himself and to selfishly demand whatever his
pampered self desires. In this period the parents
have to be careful not to fulfil his every want,
or to give him all he asks for. When he grows
to a teenager, then comes the period of rebellion

, to coin the German phrase, “sturm and drang
period” (here’s Freud again), a period which is
so decisive for the future of the child. In this
period the parents must be tactful, and conduct
their guidance in such a way that they aet as
if the child were their younger brother. Then
begins the time when the young person has to
follow his own life, become a member of the adult
community, a member of the family of life. From
there on the father has to treat him as an equal.
giving advice when necessary, and giving support
when it is proper. So, you see, now you could
appreciate what he had been confronted with,
He had to keep hettering himself so that he could
give the guidance to me.

In conclusion, you can see now that when you
have graduated I will not say you have heen fully
educated, like other people used to say, but I'll
say you are just fully qualified, since educatiun
goes on, and you are still in the middle of it.




“INSTANT”

SLIDE

RULE HISTORY

By J. H. FOWLER

For many years engineers and engineering
students have been linked in the public mind with
the slide rule, which they use so consistently to
expedite their calculations. The engineer, in his
turn, has demonstrated his affection by referring
to his calculator by such nicknames as the “slip-
stick” or “guessing-stick.” However, how many
have stopped to consider that their portable ana-
logue computer has a history of almost 350 years?

In the year 1614 John Napier, Baron of Mer-
chiston, gave to the world his discovery of
logarithms, which have since advanced the art of
computation beyond recognition. Only six years
later Edmund Gunter, a Professor of Astronomy,
designed a logarithmic line of numbers which was
to become the forerunner of our slide rule. The
Gunter line was utilised by adding the appropriate
lengths along the line or scale with a pair of
dividers. On the Gunter Scale were included
additional reference scales to give the sines, tan-
gents, versines, and meridian line, making the
scale very suitable for navigation computations.

William Oughtred has been established as the
inventor of the rule consisting of a sliding pair
of adjacent scales, and also of a circular slide rule
called by him a Circle of Proportion. These in-
struments were deseribed in publications by Wil-
liam Forster, a mathematics teacher in 1632, and
again in 1653. In these works Forster gave the
constructional features of the instruments, and
instructions for their use.

During the next two centuries the slide rule
remained very much as deseribed by William
Forster. However, specialised scalings were de-
vised for calculating timber quantities, volumes
of liquids, and one important scaling appeared on
the Everard Sliding Rule “for ullaging of vessels
or casks, i.e., for finding exactly what quantities
of ale, beer, wine, ete., remains after any part
has heen drawn off.” 1In 1779 Boulton and Watt
of steam engine fame produced their Soho slide
rule, designed especially for engineers.

Although the advantages of a cursor Or runner
had been suggested as early as 1782 by none other
than Isaac Newton, it was not introduced as an
essential part of a slide rule until as late as 1850,
This brought the mechanical design of the slide
rule to its present state. In this yvear the Mann-
heim rule was introduced, although the familiar
white celluloid facings did not appear until 1886,
White plastic material is still the standard facing,
but prior to 1886 the slide rules were faced with
!m.\'wood. and in the luxury models, with brass or
ivory,

At various times slide rules have been develop-
ed to satisfy demands for higher accuracy. The
Fuller rule was one of these, and consists of a
spiral scale on a cylinder about four inches in
diameter and 10 inches long. The equivalent scale
length is no less than 41 feet, and the calculator
is correct to four significant figures.

Since 1900 the slide rule has changed little in
either scaling or mechanical detail. Cheaper accu-
rate slide rules are of moulded plastic, which ope-
rates very satisfactorily. However, the very best
rules are still made on a wooden base, faced with
plastic material. This century has also seen the
introduction of the so-called duplex or double-faced
slide rule. on which there is more space to fit the
more complex scalings required in modern engi-
neering practice.

Initially, the duplex construction lacked rigidity,
and was not favoured by engineers, but these
objections have now been overcome by improved
construction methods.

This history, although incomplete, has included
the most important stages of slide rule develop-
ment. Today we find the slide rule being used
more and more outside the fields of engineering
practice, and the manufacturers are satisfying
this demand by producing rules with special
scalings to solve financial, typographie, textile, and
other problems. Oughtred’s idea of using two
Gunter lines on separate scales to overcome the
manipulation difficulties of a single line has seen
many improvements, and it is probable that the
full extent of the range of usefulness of this in-
strument has not been reached,

The sexual instinets of the camel
Are stronger than anyone thinks,

For after long weeks in the desert
He makes violent love to the Sphinx.

Now the Sphinx’s most intimate quarters
Lie deep 'neath the sands of the Nile,
Which accounts for the hump on the camel,
And the Sphin¥'s inscrutable smile.
—Anon.

He is a fool who thinks by force or skill
Ile can turn the current of a woman’s will.
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STUDENT-BUILT “SKIMMER”

A small hovercraft, weighing only 250 Ibs. and

measuring 11 ft. 5 in. long, has been built by
students of the College of Aeronautical and Auto-
mohile Engineering.
The “Skimmer,” as it is called, has a centrifugal
fan of about 2 ft. 8 in., which is driven through
a vertical shaft and centrifugal clutech by a 490
h.p. Johnson outboard motor. Air is guided in a
duct to the outer edge of the machine, where it
is directed inwards at 307, creating a curtain of
high velocity air.

Hovering height depends on the number of
persons carried, but with ono it is 4 in. to 5 in.
at full power. Movement over the ground is
effected by tilting the machine in the required
direction. This is done by the driver leaning
over.

Excluding the engine, the cost was £70 for
materials, and took about 50 man hours.

A Marathon is a long, hard pull, but you get
somewhere,

A merry-go-round is easy riding and lots of fun,
but you get off right where you got on.

TRAFFIC RIDES “PIGGY-BACK”

Engineers, in their research to solve traflic
problems, have proposed a high-speed electrically-
powered highway system. The highway would
comprise a series of rubber rollers, similar to in-
verted roller skates, spaced about 20 feet apart,
and built on the ground. The rollers would be
powered by small individual motors. Cars would
be supported and propelled by the rubber rollers.
Guide rails on each side of the roller-road would
steer the carriers along the rollers. It is elaimed
that the system could transport automobiles and
their occupants piggy-back fashion at speeds of
up to 150 m.p.h.
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AND

THAT

SLING A NEW DECK

The traffic capacity of the George Washington
Bridge in New York is being increased by T5%
by the addition of a lower deck. Extensive new
approaches are being built.

The bridge was opened in 1931, and in 1932,
the first full year of operation, 54 million vehicles
used its eight lanes to cross the Hudson River.
By 1959 this figure had inereased to 384 millions.

To relieve congestion, an additional six traffic
lunes were provided on the lower deck. The new
deck has already been fixed in position, and con-
gists of 76 sections each 90 ft. long, 108 ft. wide,
and 30 ft. deep, weighing 220 tons. For the river-
spans these zections were assembled on barges
and floated out to a point below their final location,
and raised divectly into position.

The project is scheduled to be completed in
1962, at a total cost of $183 million.

STEEL BRIDGE FLOATS 360 MILES

A prefabricated welded steel bridge weighing
nearly 200 tons was floated from the River Tee
woiks, where it was made, 360 miles around
Britain’s east coast to its site on the Thames.
The journey took three days.

UNDERWATER DEVELOPMENT

Recent progress on submarine design has been
outstanding. Atomic reactors have been designed
little bigger than modern diesel equipment, as
compared with the massive prototypes of the
earlier fifties. In trials. submarine reactors have
operated at or near full steam without refuelling
for nearly 100,000 miles. Last year the “Triton,”
in retracing Magellan's trip around the world,
covered 41,500 miles in eighty-four days without
surfacing. Progress in atmosphere control has
also been remarkable. Conventional submarines
had to surface or snorkel every few hours. The
feat of travelling ninety days without coming up
for air represents a considerable achievement.
Modern vessels use an electrolytic generator to
ionise water to produce oxvegen (and hydrogen
which is pressurised), but new developments are
heing considered.




TRANQUILLISERS FOR NERVOUS COWS

An agitated cow is not likely to he an efficient
milk producer, nor will an over-excited bhullock
make the best grade when he eventually reaches
the fat stock market. Milk and meat production
both suffer if the animal’s energy is wasted by
unnecessary exertion or stress. Several lines of
research are being pursued. Music in the cow-
shed has proved a boon to milk supplies. Tran-
quillisers are now being used. Experiments in
the U.S.A. have shown a 12% improvement in
arowth rate for cattle, Tlowever, the New York
Psychiatric Institute reports that the tranquilliser
Chlorpromazine had a long-range depressive effect
on monkeys.

She: “I nearly fainted when the fellow I was
out with last night asked me for a kiss.”
Ile: “Baby, you'll die when we go out!”

NEW WORKSHOP PRACTICE

A new metal removal technigque, based on the
use of electrolysis, has been developed in the
U.S.A. This process might well replace conven-
tional metal-cutting processes in a wide range of
applications.

An example of the process was the “machining”
of a rough forged turbine blade with a working
surface of 2 in. x % in. to a finished size .001 in.
in five minutes. it being 0.35 in. oversize on both
faces,

Metal is removed by passing a direct current
between a workpiece anode through an electro-
lytic to a cathode tool. This current removes
electrons from the work piece, converting the sur-
face atoms into positive ions, which dissolve into
the electrolytes. 1In practice the electrons are
brought close together to achieve a very high
current density, and the electrolyte is pumped
between the electrode gap at high speed. This
prevents deposition of material on the cathode.
A current flow up to 1,500 A per sq. in. is
possible, and low voltages of about 5.9 V. are
used.

The latest application of the technique is the
drilling of fine holes down to diameters of 0.012
in.

PROTECTION FOR CONCRETE DAM

Protection for the concrete arch of the Esch-
sur-Sure Dam (Luxemburg) demanded an easily
applied protective coating on the dani, both below
and above the water-line. Synthetic rubbers.
Neoprene and Hypalon, were chosen by the con-
structors.  Protection is required in this instance
because the water of the River Sire is very pure,
and therefore highly aggressive to concrete, as
well as to metals.  Coatings of Neoprene on Hy-
alon were not just rubber-band paints: they
were solvent solutions that were applied like ordi-
nary paint, but dried by the evaporation of the
solvent. Black Neoprene 1 mm. thick was chosen
for the submerged part of the dam. A light grey
coaling of Hypalon, whose resistance to sunlight,
weather, and abrasion is better than coatings
based on Neoprene, was applied to the water-line
area to a thickness of 0.4 mm. This area is alter-
nately immersed and exposed to air.

MISS ENGINEERING
What about a few more?
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COLD FACTS
that resulted in a modern-day miracle
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CHAMPAGNE

By C. D.

PALM

Champagne with foaming whirls,

As white as Cleopatra’s melted pearls.

Champagne was not always the dry sparkling
white wine that we know today. Prior to the
latter part of the 17th century champagne was
known as a still wine, and it was not until 1682
that it was first “made” to sparkle.

Champagne, as with many other wines, derives
its name from a distriet in France near Reims.
It appears that the district was first used as
vineyards at the close of the third century, al-
though the spread of viticulture is associated more
definitely with the spread of Christianity, as the
most solemn sacrament of the Chureh requires
wine.

However. up to the late years of the 17th cen-
tury wines from Champagne were of three types
—one still and red, one pinkish, and the other
grey with a slight sparkle, due to its natural sac-
charine or liqueur. This wine was not the bub-
bling sparkling wine that we know today. Even
though corks were known and used in the reign
of Queen Mary, it was in 1682 that Dom Perignon
replaced the previously used wad of hemp dipped
in oil by a cork stopper.

It is probably for this reason that Dom Peri gnon
is hailed as the inventor of champagne. This is
not so. Champagne was known long before Dom
Perignon, as I have outlined above. His action
of using a cork to stop the hottle meant that the
carbon dioxide released by fermentation could not
escape, and remained a passive prisoner until un-
corked. Then it becomes the well-known bubbly
wine which prompted Farquhor to write:

“Here, here, Master, how it puns and quibbles in the glass.”

It is not only for the first use of corks in cham-
pagne that we remember Dom Perignon. While
he was cellarer at Hautvillers he collected all
grades of grapes, as it was his job to collect tithes
from the neighbouring cultivators, and to get the
best he blended or married products from different
vineyards. He developed this skill to such a great
degree that he could continue even when he he-
came blind.

Dom Perignon, then, was not the first to invent
champagne, to make it sparkle, but he showed
the way to a more skilful use of grapes to get a
continual production of first-class wine.

(Bvron).

Another to whom the development of cham-
pagne owes a lot is Francois. e lived some 250
yvears later than Perignon, and it was he who de-
veloped a scientific precision in making cham-
pagne. By so doing he put the whole trade on a
sound commercial basis.

Through this period the transition from still
to sparkling champagne was slow. There was
always, during this period, a group of connois-
seurs who made no secret of their dislike of the
“green’ sparkling wines.

Francois, in 1836, published the results of his
experiments on the proportion of sugar in the
wine at the bottling period, and the expected quan-
tities of carbon dioxide gas. Before this the pro-
portion of burst hottles was as high as 40%. but
thanks to Francois, it was lowered until, in 1842,
it was only 10%. Further work has lowered this
figure until today the percentage of burst hottles
is very small indeed.

By 1860 white sparkling champagne had super-
seded the previous red and white wines. At about
the same part of this century the trend swung
to a lighter, drier wine. Although a sparkling
white wine, it had a yellowish tinge to it, and a
certain richness, which implied a sweetness as
well as a higher alcoholic content. Again the in-
troduction of the dry champagne was opposed in
certain circles—the “boys” at the Military Club
in London found it so “awfully” dry that the wine
merchant had to take it back for a sweeter cham-
pagne. It was some fifteen years before the
demand for brut (or dry) champagne become
general.

Champagne is now made all over the world.
Of all, the best known local champagne is Great
Western—made in a little village in Victoria—
and it is from this village that it takes its name.
Here some 600 acres are under vine, and future
plans allow for a further 800 acres. The method
of making champagne here is the same as is used
overseas.

The grapes are gathered by vintagers, and
transferred to wicker sieves to be pruned and
rid of bruised and unripe fruit. The sound grapes
are removed to the press. About two-thirds of
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the total juice is obtained from the first pressing,
while the rest is of an inferior guality. The first
pressing is known as the must. The newly-formed
wine is transferred to vats for a few hours while
the mucous lees are deposited, after which it is
drawn off into casks and placed in the cellars,
where the first fermentation takes place.

This fermentation is started and controlled by
whatever yeast the wine maker may fancy. The
temperature is kept constant atl a fairly low value.
In spite of this, the must bubbles and boils, and
a tremendous agitation goes on until the yeast
cells are exhausted. As the cool weather comes
on the wine becomes quiet and clear, and is then
ready for racking. The casks used are as small
as practicable, to gain the maximum ageing by
oxidation, without speiling by a vinegar fermen-
tation.

During the several years that champagne
spends in casks and bottles before it is ready to
go on the market. it must be kept still; it will
react even to the vibration of trains, trucks, and
cars. It must be kept at a constant temperature,
as it will otherwise “fret and become ill.”

Shortly before the wine is hottled the cuvée,
or blend, is made up according to the wine maker’'s
formula. In this way the best wines are pro-
duced by an art which no chemist in a laboratory
can copyv. However, the chemist is needed, as
the quantities of sugar present in the wine must
be accurately known, as well as the aleoholic and
acid content. Greater than 3% of sugar would
give too sweet a wine, and could cause an ex-
plosion, due to excess bottle pressure. Excess
alecohol—movre than 129 —inhibits the second fer-
mentation, and 0.7 acid content ensures that the
wine is not too tart. If acid content is less than
0.7%, then the wine may be hard to clear, and
become cloudy.

After a relatively short—Dbut not necessarily so
—time, the wine is hottled in the familiar dark
sreen heavy champagne hottles.  Corks, made
probably from Spanish cork bark, are held in by
steel straps or agraffes, to seal against the high
pressure produced.

These bottles are placed in tiers in the tempera-
ture-controlled vaults. Control of sugar content
and temperature has almost eliminated explosions
in these modern days. It is while the hottles
are stored in the cellars that the second fermen-
tation begins. The residual sugar is converted to
alecohol and carbon dioxide gas. Too little sugar
content in the wine when it is bottled means the
wine doesn’t produce its full effervescence. It is
interesting to note that the pressure aimed for
is 100 pounds per square inch. The temperature
at the commencement of the second fermentation
is held at 65 F. until a deposit of dead yeast cells
indicates that a vigorous fermentation has started.
The temperature is lowered to 50¢ F. until this

fermentation period has finished. when it is again
lowered, this time to 45 F., to ensure that any
excess of cream of tartar is preeipitated. This
temperature is maintained for a month.

For some months the wine is allowed to remain
at rest. Then for some time, between three and
six months, the bottles ave pounded and shaken to
dislodge the sediment from the bottle. This period
of clearing the wine is known as remuage. Special
machines are employed to pound the bottles until
the sediment is in suspension, and none is left
adhering to the bottle. Bottles are then placed in
racks at 45° with the necks down. Each day for
several months each bottle is lifted and given a
quarter of a turn. It is only when the wine is
completely clear and the sediment resting on the
cork that the operation is complete. Nowadays
the bottle is carefully placed with its neck in a
brine solution to freeze the wine in the neck. This
fixes the sediment in place, and with the bottle
right way up, it can be withdrawn adhering to
the cork. The wine is now quite dry, and ready
for dosing.

A measured quantity of syrup is added with
sufficient champagne tfrom a fellow hottle to make
up the bottle to the proper level. The dosing
machine keeps the bottle under pressure to reduce
loss of gas. Suflicient syrup is added to give four
sweetness grades—1% syrup to brut, extra dry
has 3% syrup, sec or dry has 5%, while douse or
sweet has up to 8% of syrup. The drier the wine.
the higher quality we know it must be, because
the syrup covers up poor grade champagne, After
dosing, the hottles are corked and wired. and the
champagne is ready to be labelled before being
passed on to the market,

So it is that champagne, like most things pro-
duced today, has progressed and developed from
the first wines produced in that distriet from
which it derives its name. Its history, only a
little of which T have mentioned here, proves a
fascinating field of study.

Ier lips quivered as they approached his. Ilis
whole frame trembled when he looked into her
eves. Iler chin vibrated and his body shuddered
as he held her c¢lose to him,

The Moral: Never kiss a egirl in a jeep with
the engine running.

Two morons each had a horse, bhut they could
not decide which belonged to whom. They cut
the mane off one to differentiate, but it S00Nn grew
again. Next they cut the tail off one, but it also
grew again. Finally they measured them, and
found that the black one was three inches taller
than the white.
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MORE MOBIUS "MUSEMENTS

AR R

Although the concept of a “one-sided piece of
paper” is not easy to visualise in the abstract, it
is just such a surface which has provided, and
continues to provide, people with an intriguing
toy.

%

/-"/3» &

[ts Tascination lies principally in its ability to
provide surprises, and this is done in many ways.

Take a long strip of baper with parallel edges.
(Fig. 1). This may easily be formed into a
cylindrical surface hy bringing the ends together
and joining them, (Fig. 2.) The cylinder holds
no surprises, for we can visualise the results of
most operations on it.

/"’_\

/

Ffj. 3.

If we slice it in halves by a cut midway hetween
the ends we get two cylinders, each of half the
height of the original.  Slicing at the one-third
loints yields three cylinders, each of one-third the
original height,

However, if we give the ends of the strip a half
twist (180°) before Joining, a totally different kind
of surface results.  This is the Mobius strip of
the first order. (Fig. 3.) This fascinating sur-
face has hut one bounding edge and but one side,
for any two points on its surface can be joined
by a line which does not cross the edge. Although
this in itself is surprising, it is not nearly so
surprising as what happens when we stait halving
or thirding the strip.

SCALES

When halved by a cut along the middle of the
strip. we get not two bieces, but one larger one
of half the width and twice the length, having
four half twists instead of the original one. (Fig.
14.)  When, however, we cut it at one-third the
width from the boundary, we return to the start-
ing point, and have, much to our surprise, not
three strips, not one strip, but two strips, one
like the original, and one like that we obtained
when the strip was halved, the two being inter-
locked once. (Fig. 5.)

F/g. ¥

Cutting the strip into a larger number ol por-
tions can be expressed as a combination of the
above two results, although the way in which
resulting strips are interlocked quickly becomes
complicated,

The Mohius strip of the second order, one with
two half twists before Joining, is two-sided, and
has two boundary curves, but they are linked
together. If thisis cut down the centre, two strips
result. linked together in the same manner as
the boundary. When trisected, this strip vields
a centre strip similar to the original, linked with
a pair of strips similar to the result of hisection,

If a third half-twist is given to the strip before
Joining, a Mobins strip of the third order results,
(Fig. 6.) This is one-sided, and has 2 single
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boundary curve, which is knotted. This leads us
to a most surprising result. This strip itself is
not knotted, but when cut down the centre the
resulting strip will be knotted! (Fig. 7.)

Fig. 7.

A facetious way of stating this is to say it is
a method of tying a knot in a elosed strip with-
out actually knotting it! Although this seems
hard to believe, it is true, as a few moments with
a sheet of paper and a pair of scissors will soon
show.,

Generally, if there are no half-twists before
joining, we obtain a Mobius strip of the nth order.
I[f n is odd, the surface is one-sided, and possesses
a single boundary curve, which is knotted for
n greater than 3, if n is even it has two sides and
two linked boundaries.

When & Mobius strip of even order is hisected,
two stripg similar to the original result, linked
together in the same way as the boundaries.

When a Mobius strip of odd order is bisected,
only one strip results, similar at the boundary
curve (Le., for n greater than 3 it is knotted.
which has (2n 2) half twists.

If the strips are trisected, the centre strip will
resemble the original, but the outer strips will be
single or a pair, like the result of bisection, and
they will be linked to the centre ring.

However, there is another fascinating aspect
of the Mobius strip, and this involves the concept
of a “nest of Mobius strips.” If m strips are laid
one above the other, and this group then given
n half twists and corresponding ends joined, then
there results a nest of m Mobius strips of the

nth order. 1 shall attempt to explain some of the
properties of this assembly when n = 1, and leave
the reader to extend it at his leisure when, having
completed his final exams., he seeks some pastime
to while away the lonely hours.

The first thing to do is to convince oneself that
the result of hisecting a Mobius strip of order
one is a nest of two Mobius strips of order one.
(Fig. 8.) Although this is easy if done the right
way, it is by no means straightforward if done
any other way, as a few minutes of trying will
serve to show.

F/g. 8.

A {rustrating time can be spent if a nest of
two Mobius strips, or order one, is made, and this
is deformed into one long strip (as can be done),
and then it is attempted to rearrange it in its
original form.
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It will soon be evident that bisecting a nest of
nostrips will give a nest of 2n strips, while tyi-
secting a nest of n strips will give a nest of 3n

F/j 9,

ENGINEERING

You can see it at the beginning of any academic
year—and what a pitiful sight it is! Those poor
half-frightened kids, with their trousers nicely
pressed and their shoes polished up bright and
shiny, wandering uncertainly in the general direc-
tion of that big ugly building over there.

And what’s that they’re clutching nervously in
their trembling little hands? Only a piece of
paper with a big “A” printed on it.

Ah, now you know. They're freshers, enrolling
for the first time. What's so special about that?

These are special freshers. These are engi-
neers. They move slowly towards that ominous
building, wonderously impressed by the magnifi-
cence surrounding them, no doubt calling to mind
the exaggerated accounts of the glamor and
tradition of the place that they have heard, and
believed, if only beciuse they were in town once
on Prosh. Day.

Suddenly they are inside. The many-toothed
wheels of the enrolment mill churn and thrash.
Our freshers are tossed and battered. flayed and
flurried, and finally spat out, wondering what the
hell hit them.

And so another hundred students’ names are
entered in the hooks of the Faculty of Engineer-
ing.

But why?

Why did these seemingly intelligent lads choose
engineering? Perhaps they just wanted some-
thing to do for a few years while they're waiting
to inherit the family fortunes. Yes, perhaps. But
it does seem a little silly to study engineering,
After all, who wants to talk about bridges and
things at a party? And then there's all that
work. No. Arts seems to be a much better pro-
position,

strips.  This iz not surprising. although if the
pieces, after jumbling, are to he reassembled into
this form it often appears mmpossible,

The manner in which the resulting pieces can
be rearranged into similar nests is likewise fas-
cinating.

For example, bisecting a Mobius nest of two,
or order one, can be made to result in two Mobiug
nests of two, of order one, linked once. (Fig. 9.)

Similar results can be obtained for other more
complicated combinations, all of them fascinating,
but many of them hard to achieve, Nevertheless,
the satisfaction of verilying these amazing re-
sults for oneself more than repays the time spent
in their discovery.

ANYONE?

Well, perhaps it’s the engineers’ high social
standing in the community that attracts them.

Ha, ha! Hearty ha, ha! Ninety per cent. of
the people who don’t think of the man at the local
garage with a dirty rag in one hand and a grease
gun in the other when the word engineer is men-
tioned have never heard the word before.

Then there’s just one other possibility. There
must be money in it, Yes, there certainly is.
After half as much work again as for any other
course, the engineer can claim at least half the
salary rate of his counterpart in, say, the medical
profession.

Then why would anyone in hig right mind want
to be an engineer?

There is just one reason. He wants to be an
engineer because that is what he wants to be,
It is the only course which appeals to him. If
any other appealed to him equally, he would
surely have chosen it instead, He wants to create,
and not only to create, but to create something
useful, that can be used for the benefit of man-
kind.

e accepts the great challenge his profession
offers to his ingenuity. He cannot bury his mis-
takes in the grave, like doctors. He cannot argue
them into thin air, or blame the judges, like
lawyers. He ecannot. like architects, cover his
failures with trees and vines., He cannot, like
politicians, hide his shortcomings by blaming his
opponents, and hoping that people will forget,
He is praised or damned for what he does. This
is his privilege.

And so you want to be an engineer. Despite
the hardships and sacrifices, not to mention the
complete lack of man’s most vital need, women,
vou battle on,

—GREASER.
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ON

By A. N.

The Snowy Mountains project was developed
primarily for diverting water from the well-
watered eastern side of the Great Dividing Range
to the fertile but dry western plains. In going
from east to west, the mountains rise only gradu-
ally to a peak height of 7,314 feet at Mount
Kosciusko.  There is then a steep drop of over
6,000 feet on the western side, and it is this
geography which is responsible for the well-water-
ed east but dry west. Clouds coming from the
west condense as they pass over the high range.
and the rain falling over the vast area on the
east of the Diving Range mainly flows into the
Snowy catchment.  As the western side is steep,
very little area is available to eateh water to
flow into the Tumut and Murray Rivers. In
addition, melting snows covering great areas add
further water to the Snowy catchment. As a
consequence, the Snowy River frequently hecomes
floeded. and the water is wasted, as it runs
through the well-watered coastal belt of Vietoria

into the Tasman Sea.

It is important to realise that the Snowy River
flows at an altitude of some 2,000 feet above the
Murray and Tumut Rivers. So in tunnelling the
water from east to west, it is made to drop down
through pressure shafts into water turbines, and
so drive generators to supply power to Victoria
and New South Wales, The complete scheme will
eventually consist of four major power stations
and many smaller ones. The scheme has basic-
ally one huge water storage, Lake Eucumbine,
which stores all water not being used at the time.
Lake Eucumbine is formed by an earth and rock
fill dam across the River Eucumbine, which is a
tributary to the Snowy River. This dam is nearly
half a mile thick at its base, and is 380 feet high.
It was completed in 1957, and at the moment is
about one-third full. When full, it will contain
nine times as much water as Svdneyv Harbour.
This is enormous, but is really nothing in com-
parison to the catchment in the Zambesi River
(Southern Rhodesia) caused by the Kariba Dam.
(The Kariba Dam is of comparable height and
length to the Eucumbine Dam, but is a concrete
arch dam.) Water from Lake Eucumbine is then
tunnelled to two different schemes. In the first
scheme water passes through the Tumut T and
Tumut 11 power stations. and then into the Tumut
River, which then flows into the Murrumbidgee
River. At the moment Tumut I station is in
operation, while in Tumut II station generator
installation is still proceeding. Both are under-
ground stations, and will be the only ones such.
The output power of these two stations is 600
M.W.

The second scheme, which is still only on the

—

THE SNOWY

VLADCOFF

drawing board, plans for water to flow from Lake
Eucumbine to the Murray River, passing through
two power stations on its way (Murray 1 and
Murray II stations). Murray I station originally
was intended to be 1,000 M.W. power output, and
underground. However, it is now to be a surface
station of 760 M.W. output (eight generators, each
of 95 M.W. output). Murray 11 station will pro-
bably contain four generators, each of 110 M.W.
capacity.  These two stations will be on the
western side of the Dividing Range, close to the
beautiful township of Khancoban. This township
lies on a very flat plain, surrounded on all sides
by mountains. The peak of Kosciusko can just
be seen from this township. Viewed from the
western side, Kosciusko is most impressive, rising
over one mile suddenly. But viewed from the
east it fails to impress because of the gradual
grade.

VIEW OVER TUMUT PONDS DAM

(We neknowledgze Nucolorvue Productions)

In addition to the basic scheme pointed out
are various dams and catchments to collect every
drop of water that falls on the Snowy Mountains.
The Tantangara Dam across the Upper Murrum-
bidgee collects water which is diverted to Lake
Fucumbine. This water eventually finishes up
in the Murrumbidgee again, but in this way the
water is controlled, being stored in the winter
months, when floods would result, and used in the
dry seasons as required, meanwhile producing
power. The Tooma Reservoir and the Jindabyne
Reservoir are other major subsidiary catchments,
the first supplying water to the Tumut scheme,
and the second to the Murray scheme.

The Tumut Pond Dam, collecting water for the
Tumut I station, is a masterpiece of engineering
beauty. Built by American contractors, it stands
280 feet high and 80 feet thick at the base. Tt
is a concrete arch dam, built in the very narrow
Tumut valley. The Eucumbine Dam. while not so
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pleasing to the eve, impresses because of its
fantastic size. The choice of whether to build Pl
conerete dam or an carth dam is mainly one of
economics.  Where the valley is very narrow, an
arch dam often is profitable, as it requires far
less conerete than a gravity dam.

The generators used in Tumut 1 and II stations
were made by the Swedish firm, A.S.E.A. The
turbines driving these are ordinary Francis tur-
bines, which appear satisfactory even up to pres-
sure heads of 1,000 feet. Generators having six-
teen poles are used in Tumut I station, which
means a turbine speed of 375 r.p.m. is necessary.
In Tumut II station, however, turbine speeds of
428 r.p.m. are satisfactory, and so machines hav-
ing fourteen poles are used. The higher turbine
speed means that a smaller turbine can be used.
The author was engaged on work involving the
generator installation of this station. Generation
is at 12.5 k.v,, and this voltage is brought up to
330 kv, by single-phase transformers in the power
station. Underground cables then take the power
to the surface, and then on to the transmission
lines.

To those who have not vet visited the scheme
I would recommend that they do so. Not only is
the engineering side excellent, but the natural
beauty of the Snowy Mountains regions is some-
thing to see. A day’s hiking near Mount Kosciusko

under a guide is especially rewarding, not only
from the spectacular views to be seen, but also
from the thrill of ski-ing. If you do not have
any skis, it is not hard to ski on your shoes,
provided the mountain is of the correct slope.
If it is not sleep enough you won't move. If i
is too steep you may break vour neck! But even
if you do. you won't regret having gone to the
Snowy Mountains.

[ once had a classmate named Guesser,
Whose knowledge grew lesser and lesser,
It erew so0 small
IHe knew nothing at all,
And now he's a College Professor.

Mary bought a pair of skates,
Upon the ice to frisk.

Now, wasn't she a little fool,
Her little *

“Read not to contradict and econfute, nor to
helieve and take for granted . . . but fo weigh
and consider.”

* FLEXIBLE COUPLINGS

pesal

* CHAINS
* CHAINWHEELS * WORM DRIVES
* CLUTCHES * GEAR SPROCKETS

Call. write or ‘phone anylime for immediate

CHAINS & ACCESSORIES

Cnr. David & Wil- | 142 Hindley Street,
oena Tce., Kilkenny. = Adelaide.
Phone 45-4792. Phone

Associate
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HAVE YOU TRANSMISSION PROBLEMS? ~
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S.C.LLA.E.S. THE SUPREME

Looking back on the latter part of last vear and
the earlier part of 1961, we see new spirit and
interest unfold in the ranks of S.C.LLAES,.
members. During this period we can say there
was shaped an everlasting memory in the society’s
history and traditions. For these were the days
of plenty: plenty of fun and frolic, plenty of
mystery and intrigue, and plenty of disorganised
chaos.

Prosh Day, 1960, brought forth victory at the
Drinking Horn for the men of purity. A crown
which was shaped beyond doubt for S.CILAES,
and a crown which will be difficult to dislodge by
those foolish enough to try. Yet the Drinking
Horn was not the only conquest of the 1960 Prosh.
Early the same morning men (and women) of
purity convened to the East Parklands for sus-
tenance. Early morning workers treading their
weary way to fulfil their duty to society in the
vast buildings of the city could not help but stop
and gaze upon these poor unfortunate creatures
preparing breakfast over crude wood fires. Those
who preferred to ignore such carrying on were
jolted from their semi-conscious state by the sweet
(loud) strains of Dixieland jazz, provided by seve-
ral quite well-known musicians. And so the dawn
passed unto day and workers unto work, much
wider awake than usual for that time of day.
Oblivious to all of this, the purity breakfast was
served and enjoved (under the watehful eve of
the television camera).

Further events had occurred before the Lrealk-
fast. Very early the same morning, while couples
hand-in-hand made their unsteady way home, a
band of valiant puritans. under the leadership of
two present committeemen, were involved in a
hazardous mission in the centre of the city.
Along the now quiet Rundle Street two large
objects were placed at pre-selected spots. These
objects had been under design and construction
from weeks previous. Each contained a very high-
charged car battery, timing device, car horn. and
several ewt. of cement and steel ballast. To
penetrate into this interior one would have to
pierce two and a half feet of cement at the top,
and | in. welded plate at the base. The outside
appearance bore a remarkable resemblance to an
Adelaide City Council rubbish bin, and as in the
case of so many of these bins, they were chain-
ed securely to street posts. To keep prying eyes
from observing too closely these engineering
masterpieces, a “Wet Paint” sign was hung on
cach. As the day wore on, and activity in the
city reached its peak, two horns, one following
five minutes after the first, were heard to echo
up and down the street. Iere human nature play-
ed her part. TPeople from all walks of life stopped
and stared, and so, as time passed, and the intent
staring faces grew, so did chaos. However, to

NOT TO BE TEMPTED
S.CLLALES, members are untouched by modern standards

this enlarging situation came the protectors of
our fair cily—the Police Force, But harken—they
could not disperse the populace. Experts were
called, and in the meantime the traffic stopped.
Some thirty minutes later, after many unsuccess-
ful attempts (in which S.C.LLA.E.S. and Chaos
remained masters), two police cars left Rundle
Street with familiar noises issuing from their
boots, and so was one more phase in puritan
history recorded. (We were to hear later that
all that afternoon car horns could he heard bleat-
ing their defiant message within the City Watch-
house.)

Now let us turn our eyes to First Term. 1961.
Now S.C.LLA.E.S.-sponsored adventures followed
in quick succession,

130 pm., Friday, May 5: A new World-wide
Bed Cram Record was set in the University
cloisters by S.C.LLA.E.S., assisted by a band of
assorted rabble and fellow Engineers, with moral
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help from 1,200 onlookers. That day no one knew
for sure who his bedfellows were, and though a
little erushed and bruised, each became a part of
an already growing legend. An interruption to
the frivolity by one who dared defile the puritan
right was met by a fitting judgment in the cool
waters of the River Torrens.

Quote, “Advertiser,” May 6, 1961: “A student
thrown into the Torrens Lake, 75 others erammed
on to a double bed. This is what happened at
the Adelaide University yvesterday in the Univer-
sity’s most hilarious lunch-hour period for years.
The occasion was bed-cram, arranged hy
S.CLLAES. The bed-cramming effort beat the
U.S. record of 67.”

1.35 p.m., Wednesday, May 10, 1961. Annual
Med.-Engineers’ Tug-o’-War. On this bright day
in autumn the revenge held for a year against
our nearest and dearest neighbouring faculty was
unleashed. From amid the falling cloud of flour
and eggs (rvotten) were heard the cries of dis-
content so long in our hearts, and we lifted our
heads in thanks to those above for giving us such
a beautiful day in which to relish our greatest
victory. For this was our finest hour. To anyone
who watched the spectacle it would be foolish to
ask who won, for never has a victory been more
conclusive,

Quote commentator, ADS-7: “Throughout the
event the Meds. suffered at the hands of the
Engineers, and although the competition was de-
clared a ‘dead-heat,” one can only conclude that
a victory had been scored.”

Throughout the period of the above events and
the preceding weeks S.C.I.LLA.E.S. had been pre-
paring yet another achievement for her archives.
Negotiations were made with the University of
Detroit, Michigan, to place an entry in the Uni-
versity of Detroit’s International Invitation Turtle
Tournament, and for several weeks correspondence
passed between S.C.I.ILA.E.S., Adelaide, and the
U.S.A.

“Dear President,—Once again, or should I sav
the second ‘International Inter-Collegiate Turtle
Tournament’ is being sponsored by the University
of Detroit. Last year this event was carried by
Associated Press and United Press International
on their services. Douglas Edwards ecarried
movies on coast-to-coast television, along with ex-
tensive coverage by four national magazines. En-
tries from all over the world were received. These
included universities such as Heidelberg, Oxford,
and the University of Alaska, with their entry,
‘Nanook of the North,” who was placed second in
a field of 390 turtles.

“There is a total of 15 places which are awarded
trophies and given extensive coast-to-coast pub-
licity. If you are interested in entering a turtle,
please send me (care of University of Detroit),
one turtle and one dollar ($1.00) to defray the
cost of shipping him back to you after the race.
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The purpose of the race is to get publicity for
the University of Detroit Spring Carnival. The
proceeds of the Carnival here in the past ten years
completely paid the $500,000.00 student pledge for
the bheautiful Student Union Building. Our new
goal is a $2,000,000.00 Student Activities Building,
which is very badly needed on the campus.

“Use your imagination in decorating your entry.

“Hoping to hear from you as soon as possible,
as race is scheduled for May 1, 1961, at 12 noon.
—I remain, sincerely,

“BOB BOWEN (Ilead Turtle Keeper).”

“Mr. Bob Bowen, Head Turtle Keeper, Spring
Carnival, University of Detroit, Michigan, U.S.A.

“Dear Friends in the Northern Hemisphere,—
Your letter concerning the International Turtle
Tournament has found its way into the esteemed
‘Society for the Confining of Immoral Impulses
Among Engineering Students,” a society made up
of the bulk of fun-loving students (both male and
female) in the University of Adelaide.

“We feel best suited in the task of joining and
supporting your cause. Please find encloged £1
Australian (equivalent to 2.22 dollars), in the
hope that our entry will receive the best afforded
attention, and will appear at the peak of his effi-
ciency for the tournament. A trophy, if won,
will be placed in the treasure room of the
S.CLLAE.S. Enclosed is a design we wish to
submit in the decoration of our entry.

“We look forward to hearing from you again.
The S.C.I.LILA.E.S. is only too willing to co-operate
with fellow students in the U.S.A. in any matter
with which you think we would be interested.—
I remain, sincerely,

“DOUG REILLY, President S.C.I.ILA.E.S..
Adelaide.”

RULES FOR THE SECOND ANNUAL INTER-
NATIONAL INTER-COLLEGIATE TURTLE
TOURNAMENT

lL—Your turtle must not weigh more than 250
pounds or less than 1/100 ounce.

2.—You must send vour turtle, if it is cleanly
shaven, to the tournament.

3.—If your turtle is a she, you must indicate
on the entry blank (for protection) what color
hair and eyes she has.

4.—All turtles must have their toenails clipped
before they are allowed to race.

H.—DPlease let us know the type of musie vour
turtle likes, so we can keep him, her, or it content
while it is in Detroit.

6.—Please state the type of food your turtle
likes best, so we will be sure not to feed it to
him.




LEFT: Record - breaking attempt
continues, despite opposition.

BOTTOM LEFT: The reward for
“Tulloch Turtle’s” distinguished
efforts.

7.—Please enclose a copy of all previous races
won by your turtle, and how fast you have elocked
him.

8.—The breeding of your turtle is very impor-
tant. and we would like you to enclose =z copy of
his pedigree.

9—You can send along a trainer with vour
turtle if you so desire.

10.—Owners will be held for damages that their
turtle may do.

11.—Length of turtle’s tail may not exceed
2,359 feet when it is retracted.

“Doug Reilly, President S.C.I.ILA.E.S.. Univer-
sity of Adelaide.

“Dear Doug,—On behalf of the University of
Detroit Spring Carnival, we would like to take this
opportunity to express our sincere thanks to you
or entering the Second Annual International
Inter-Collegiate Turtle Tournament.,

“*Aussie” made an excellent showing, and was
placed sixth in the finals. Other winners were:

U orn

15 “1.—California State Polytechnical Institute.
EL-Tr 25 = “2.—University of Kentucky.
; T ' “3.—Los Angeles Metropolitan College.
OTH PLAC . “4.—University of Detroit.”

“5.—Natchez State College.

“6.—University of Adelaide, Australia.

“T.—Michigan College of Mining and Techno-

logy.

"8.—St. Joseph College.

“9.—University of Edinburgh.
“L.O0—University of Auckland, New Zealand.
“Congratulations, and thanks again.—We re-

main sincerely,
“U. of D. Turtle Committee,
“GINNY COOK,
“BOB BOWEN, General Chairmen.”
S.CLLAES. has now received its gold-plated
trophy for our turtle’s erand racing.
S.CLLAES. purity is being carvied to ever
higher celestial heights.
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The Adelaide University Regiment, C.M.F., needs ve-
eruits and also engineering students for the proposed
sault Pioneer Platoon to be formed this year, so that
it can carry out its function at the January, 1962, annual
C.M.F. camp.

=S

Instruction on all types of vehicles is another part of the

A.U.R. training. From left, Lieut. Richard Evans, of

Unley Park, S.A., and L/Cpl. Ralph Tabor, of Sandwell,

S.A.L, both University students, take a few tips from

Private Kevin Newton, of Norwood, S.A., who is a tech-
nical assistant at the University.

Camp attendance with this platoon in the long vacation
will eount towards practical cngmu)mg tmmmg, so il is
hoped that many of the students will join the Regiment.

The Pioneer syllabus will include the technical handling
of explosives, watermanship, mine laying and lifting,
breaching and preparvation of defensives, and demolitions,

At the same time, the terms of enlistment include
excellent pay, good facilities during the camp, and com-
radeship among the men of the University.

A minimum of ten men is required to raise the Assault
Pioneer Matoon, which will then be brought up to \tlt ngth
as soon as the recruiting rate allows.

Many Engineering graduates and undergraduates have
served with the unit, and the present Commanding Officer,
Lieut.-Colonel J. R. N. Twopeny, is himself a Bachelor
of Enginecring.

As an officers’ eadre unit, the A.U.R. needs \nu: assist-
anee, for it is from such units that many of the leaders
of the armed forees are seleeted in times of war.

The A.U.IR. has a short but outstanding history.

When the C.MF. was re-formed after the Second World
War, in 1948, the A.U.R. was the first University to estab-
lish # Regiment. It was formed as an Infantry Battalion,
with the primary role of produecing a maximum number
of officers for all arms and services,

Sittee that date more than 70 officers have been com-
missioned in the Regiment alone.

[n the period 1948-52 the unit had built up a volunteer
strength of 250 officers and men, :!.H(l it could boast that
it had won the Returned Se rvicemen’s Trophy three times
as the most efficient C.MF. unit in S.A.

This was i remarkable achievement in competition with
such famous Regiments as the 10th Bn. (Adelaide Rifles),
27th Bn. (S.A. Scottish), 43rd/48th Bn. (Hindmarsh Regi-
ment), and the 3rd/9th S.A. Mounted Rifles.

On reorganisation of the Army these Regh mmu have
sinee been incorporated in lln 1st Battalion, Roval S.A.
Regiment (BG), but the AJUR. has remained an officers’
cadre unit.  This is ebvicusly an .L])[.)ll__(,hitllll! of its poten-
tial as an oflicer production unit.
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THE ADELAIDE UNIVERSITY REGIMENT

It still has its own Pipe and Drum Band, first formed
in 1950, and the Napier tartan kilt adopted was chosen
in honour of the Adelaide University Chancellor, the S.A.
Chief Justice, Sir Mellis Napier.

When National Service Training was introduced, all
University trainees did their obligatory C.M.F. training
\\'ith_ the A.U.R., which was geared to ensure that the
service did not interfere with University study time.

Today this is still the palicy of the Regiment.

After the first intake of N.S. trainees, the strength of
the unit doubled, and training covered a wider field, com-
pulsory under the N.S. Act. Two rifle companies, the
support company and regimental headquarters, were at
full strength.

The year 1953 was important to the Regiment, for it
marked the affiliation with the famous Royal Ulster Rifles,
by approval of Her Majesty the Queen.

The bond between the two units was further cemented
on the visit of the Colonel of the Royal Ulster Rifles
to the A.U.R. annual camp in 1955,

Some of the equipment which will be part of the respon-
sibility of the new Assault Pioneer Platoon. Shown look-
ing it over are, from left, Private John Haslam, of
Hawthorn, S.A.; Corporal Ian Ward, of Findon, S.A.; and
Lieut. Tan Maitland, of St. Mark’s College, North Adelaide,
holding an anti-personnel mine. In front are a bechive
anti-tank charge, demolition test set, and an exploder'’s
dynamo.




Another honour was permission to mount a Government
House Guard on the oceasion of the Roval visit in 1054,
In 1956 o Guard of Henour was mounted for the visit of
the Governor-General of Australia, Siv William Slim.

In Junuary, 1957, by approval of Her Majesty, Queen's
and Regimental Colours were presented to the A.U.R. af
a ceremony on the University Oval.

The Government deerce terminating the N.S. scheme
in 1960 affected the AU.R. the same as all other units,
and the C.M.F. compulsory serviee ceased.

The units is now back to the position prior to 1952—
an under-strength unit, but with fine traditions built up
over the past twelve years.

Two Honovary Colonels have accepted appointment to
the Regiment since its inception—Brigadier A. 8. Black-
burn, V.C., and Brigadier Siv Kenneth Wills, K.B.E., M.C..
E.D., who has filled the position sinee 1955,

From 10948 there have been six Commanding Officers,
but it was the first, Lieut.-Colonel R. J. Lipman, a graduate
in dentistry from the Adelaide University, who, by his
individual eflort, made the A.U.R. possible. With his
experience as un officer of the 2nd Australian Tmperial
Forces in World War II, he was able to place the unit
on a sound footing.

He was followed by an AU.R. law graduate, Lieut.-
Colonel J. A, Maitland, 0.B.E., who today is the Seeretary
of the Law Society.

Preparing technical models is part of the A.U.R. Intelli-

gence Section’s job. From left are shown Sergeant Max-

well Weir, of Largs Bay: getting down to business with

the paste is Private Sven Kuusk, of Woodville, S.A.: and

right, Lieut. Jim Munro, of Aldgate, S.A., checks the
details.  All are University members,

Every Wednesday evening the Adelaide University Regi-
ment gets down to serious training at the Torrens Drill
Hall. Above, an all-University student 3-inch mortar team

practises loading. From left, Privates Patrick Bagot, of
Medindie, S.A.; Sev Amadio, of Campbelltown, S.A.: and
Joseph Lorenzin, of Warradale, S.A.

Lieut.-Colonel R. A. Blackburn, son of a distinguished
soldier, took over command from 1955 to 1957. He was
a Professor of Law at the University, but is now in private
practice in Adelaide.

Lieut.-Colonel 1. B. Down followed, and in 1961 Lieut.-
Colonel J. A. Pollok, M.C., handed over to Lieut.-Colonel
J. R. N. Twopeny, who is the present commander.

The present second-in-command, Major . 0. G. Forbes,
M.C., follows a line of distinguished war-time soldiers.
His father won the Miliary Cross in the 1914-18 war,
his elder brother the same decoration in the Second World
War, and he himself left the Regiment to join the Aus-
tralian Forces in Korea, where he was also awarded the
Military Cross.

Many prominent members of the University have served
with the A.U.R., including I'rofessors J. P. Morgan, R, A.
Blackburn, and J. J. €. Smart.

. \i“lﬂf

The Adelaide University Régiment Pipe and Drum Band
has some teachers among its memhers. Practising, from
left, are a drawing teacher from the Institute of Tech-
nology, Private Neil Wallace, of Tranmere, S.A.: a
student at the Institute and hranch eredit manager of
an Adelaide finance firm, L/Cpl Ray Arthur, of Forbes,
S.AL; and a drawing teacher from the Findon High School,
Private George Phillips, of Edwardstown, S.A.
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DEPARTMENT OF MINING, METALLURGICAL.
AND CHEMICAL ENGINEERING

REVIEW OF ACTIVITIES FOR 1961

During the past year the number of staff and
students actively engaged on research in this De-
partment has grown to twenty. The main fields
of activity being studied are the diffusion of gases
through solids, production of lead from its ores,
the corrosion of iron and its alloys, and heat and
momentum transfer between phases. In addition,
some work is being done on certain aspects of
rocket propellants. The first, third, and fourth
of the above projects are supported by the Aus-
tralian - Atomic Energy Commission, and the
second by B.H.A.S,

Some of the techniques which we are investi-
galing have been used industrially for many vears,
but lack a fundamental basis for future design
work. Others, such as the use of “transport beds”
for the reduction of lead ores, are comparatively
new. In all cases the purpose of our research is
to supply fundamental knowledege from which
[uture plants may be built.

Partly because of the rapid expansion of our
research activities, and partly because of an in-
crease of almost 50 per cent. in the number of
students in the 4th and 5th vears of the Metal-
lurgical and Chemical Engineering course. we are
finding our present quarters somewhat cramped.
However, rumours that the raising of the roof
above our Department was undertaken to relieve
pressure generated by over-crowding have no
foundation in faect,

Sinee January the activities of our Mining sec-
tion have been somewhat curtailed, as we lost
our Reader in Mining (Mr. J. P. Morgan), who
left us to become Professor of Mining in the
University of New South Wales. In the mean-
time Mr. A. S. Lewis is carrying on single-handed
the work of the Mining School,

DR. R. W. I'. TAIT.

THE MOST POPULAR PIPE FOR THE SMOKER
WITH STRONG TEETH . . .

TWIN BORE 30’ “"aﬁ'r.";;i?*“’

outstanding

LAWRENCES

Branches at Hotel
Grosvenor Hotel and corner King William and
Hindley Streets.

Corner King William and Rundle Streets.
Australia,

PIPE SPECIALISTS SINCE 1866

LAWRENCES

CORNER KING WILLIAM & RUNDLE STREETS

ITALIAN BRIARS tAsM;HIl:{Zr]aied
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THE ROOM AT THE TOP

The University of Adelaide Radio Club is a
group of students, from no faculty in particular,
who have a common spare-time interest in some
kind of gadgetry involving electronics. Most of
the thirty-five or so members are fairly well
acquainted with Ohm’s Law and the use of a few
tools, but no one needs to he a trained technician
to join in.

The “shack™ occupied by the Club is a small
room at the top of the Electrical Engineering De-
partment, ninety-eight steps from the ground, and
near the circular platform perched on the roof.
It is always open at lunch time during the term,
as well as at other times, so come up and have
a look around.

Everyone is impressed when he see a “ham”
radio station. If he arrives at the right time he
may find the owner talking to a battered old
microphone plugged into a pile of parts on the
table, with wire entanglements everywhere., and
then hear the voice of the other fellow coming
from hundreds or thousands of miles away., If
the visitor can't escape in time he will himself
be obliged to have a few words with the chap at
the other end of the “ether,”” and it's a pretty
thrilling experience. Most of these special radio
stations, numbering about 5,000 in Australia, and
230,000 around the world, are privately owned,
and inaccessible to the public, but there is one
up in the Shack that is available at no cost what-
ever for the use of any students at this University.
There is no reason why the Club shouldn’t be able
to contact any other amateur radio station which
has adequate equipment, provided that it has gone
about it in a businesslike way, and with due re-
gard to a number of technical matters. We are
rather restricted by certain regulations, but any-
one who would like to arrange a talk with, say,
students elsewhere in the world is invited to dis-
cuss it with one of our communicating “experts,”
and one thing that may help is a recent announce-
ment that contacts needn’t now be conducted ex-
clusively in English, so you can speak Cantonese
or Malay if vou like.

One condition for the use of anv of the Club’s
equipment is that an authorised member must be
the holder of an “Amateur Operator’s Certificate
of Proficiency” issued by the P.M.G.’s Department.
To qualify for the AOCP you have to pass an
exam. with papers in radio theorv (without the
Maths.!), certain regulations. and Morse Code,
which is pretty difficult. However, if you can
manage everything but the Code you will be
granted the Limited Certificate, to allow vou to
play only with the frequency allocations above
50Me/S. There are ten members with one or
other of these transmitting licences, and they all
have private stations at home. The professionals

who operate marine, aircraft, and Government
stations are holders of various classes of the Com-
mercial Operator’s Certificate of Proficiency, which
is of a higher standard generally. All amateur
radio stations in Australia have call signs start-
ing with the letters VK, followed by the number
for the State. The ecall sign of this Club is
VK5HUA.

For reception, the set most used in the Shack
is one that the U.S. Signal Corps lost at the end
of World War II, and we eventually found it.
It can be tuned betweazn 1.5 and 18Me/S, and is
popular with the short-wave listeners because of

PRESIDENT MAX KIMBER AT THE HAM TRANS-
MITTER, AND (LEFT) PART OF THE TV STATION

its definite superiority over the “dual wave” set
found in many homes. If any groups at the
University would like to hear a particular radio
broadcast from overseas they are invited to use
the facilities in the Radio Shack. Write a note
to the Secretary, Bob Ramsey, c¢/o the Shack
(under the door) or Pigeonhole “R” in the George
Murray Building, giving the date of the broadeast
in GMT, the metre or frequency-band if you know
it, and a return address. He would appreciate
reasonable notice to help in arrangements with the
caretaker. Seating and extension speakers can be
provided if they are needed.

In the TV Department a low-cost picture trans-
mitter has been built up from a home-made TV
set, various Government disposals items, and a
heap of other nondescript articles. This TV
station bears no relationship to any other model—
it’s unique. A permit has been obtained for the
experiment, and pictures that sometimes conform
to the S.A.A. code can he sent under the call sign
VEK5SUA/T on a frequency of 292 Me/S, in the
amateur one metre band. There are also a few
other “ham” TV stations in the metropolitan area.
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Until some kind soul gives us the parts that make
the TV studio camera “tick.” a Flving Spot Scan-
ner 1s being used with 35 mn. photographie slides.
It is said that there shall be no commercials or
music on any amateur TV picture, so we are con-
lining ourselves to interesting technical topics.
But radio and TV are not the only things that
are going on. A number of people are making
Hi-Fi outfits, and a few even want us to build
an easy electronic digital computer. All these
bright ideas are covered in our monthly magazine,
“Splatter” (which is available to anvone for a

The winning Prosh float for 1960 is guided grace-
fully along Rundle Street by a capable crew of
Engineers,

The “Adelaide University Modellers’ Club” is
a small group of keen model engineers. Our

small donation). The monthly meetings are usu-
ally held in the Chapman Lecture Theatre on
Monday nights, starting at 7.45. They are well
publicised in the Engineering School and else-
where at the University. They generally take the
form of short talks, with suitable demonstrations
of home-made equipment, films, and visits to in-
teresting places like TV studios. 1f vou would
like to know more about the Radio Club, whose
members practise what is really a specialist
branch of Engineering for relaxation, please do
come along and see it all for vourself.

members’ interests include boat building, model
railroads, and aero modelling. The Torrens Lake
provides an ideal ocean for boats, and is used
for such in the warmer months. A permanent
model railway layout is under construction in one
of the elubrooms. There is no “flying space” with-
in the University grounds that is available to aero-
modellers, and all club flving is done at club picnics,
held at National Park.

In the past club members have also used their
talents with great success in the preparing of
“Prosh™ floats. To the author's knowledge, two
first prizes have been won by the club. The first
was for a full-size scale model train which actual-
Iy ran in the tram lines. Last year success was
again ours with the entry. “The R.A.A.F.'s New
Fighter.” This year we are hoping to put a
float in the Prosh, provided good ideas are forth-
coming.

New members are always welcomed, and in-
terested visitors will be shown around. The club-
rooms are in the George Murray Basement.

These poems were hastily prepared for the Final Year Mech. Engineers and Staff.

Now W.D,

Went on a spree

With tensile and flexuous stresses.
e was brought down

For acting the clown

In Mosquitoes designed by guesses.
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Jim Fowler's the name,

And he wears it with shame,

For today his negative blackened.

His analogs fell

Back into hell,

From where they obviously came.
K. D, Lightburn,
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Power from heat is our business

Man’s material progress depends directly on his ability to use the world’s fuel
resources to produce power from heat. He produces over 90% of his electricity by
using the heat from burning coal and oil in conventional steam-raising plant. He drives
his largest and fastest ships with steam from oil-fired boilers. Now he is using his
new-found knowledge of nuclear fission to produce heat, and power, from nuclear fuels,
In industry, heat is power for a thousand processes.

Increasingly aware of the finite limitations of his fuel supplies, he has become
increasingly more resourceful in using fuels efficiently, and in reclaiming heat that
once was wasted through careless and inefficient methods. For over 75 years Babcock
& Wilcox have pioneered new methods and equipment for just these purposes.

Power from heat is our business BABCOCK

Conventional and nuclear STEAM-RAISING PLANT and
equipment for heat-exchange and waste-heat utilization.

BABCOCK & WILCOX OF AUSTRALIA PTY. LIMITED, Head Office & Works: Regents Park, N.S.W.
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