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PART 1, - IITRODUCTION

It is with very considerable trepidation that
one embarks upon & Dcpef on such o sweeping subject as this
title suggests, and the mors so because of the standling of so
learned a body as The Ausurallan Branch of the Institution of
Naval Architscts, London, to whose members and friends I have
the honour to preaent it. To many, what follows will fall far
short of expect tlons, not cnly because of grave personal limit-
ations but becausc the inpiied histocrical side must be restricted
to avallable time ané gpace, ani the technicel features have
elready been covered zeuerally in the very excellent paper
presente@ at our parent Lody's centenary functions in London
on 17th M¥ay 1960 by i=. J. . *ufﬂav ¥.5.E., B.Sc.,, a Vice-
President of tne Institution and ief Shiy Surveyor to Lloyds
Reglister of Shippinz, Loncon. ir. dlurray's paper wes entitled
"Merchant Shivps 1800—“9@0“ and in it he covered the whole
field of Brltisn and indeed world merchant ship development.

Thie paper now to be presented, if such 1t cen

be called in coumarison with such cminence, is intended to
cover only the Ausisrslien cosstal scene commencing at a time

arely 72 years efter Captein Phillip anchored his little ship
H.“.S. "3IRIUS" in Sycney Sove. In 1860 there were no railways
of conseguence or azny other means of communiceting between
coastal settlements other than by sea, and so it was by the
gea that such setilements were fostnrad and developed. In the
years of the nineteenth century and beyond indeed to the present,
Australia's ccastal shipping has Dl°V°Q e great part in the
country's developnent. The coastal shipping Coupanies, founded
by hardy men of great enterprise must surely have thelr place in
Australian history. Their ships carried the earlier passenger,
and fuel and consumer goods when the sea was the only road over
whalch such goods could be trans ported. Permanent settlement
was literally carried to all corners of this vast continent
on the decks of these coastel vessels. Eventually, of course,
to the points which these veesels serviced went railways and
roads and alr services andé coastal shipwing, as 1t was at flrst
known, began toc decline, or, shall we say recede, until econonic
balance was reached. Such 2 trend is stlll in progress. It is
a big step from the little salling barcues and paddle steamers of
1860 %o the bulk cerrier and drive—on drive—off ships of 196C.

s in 1660 1% surely cannot be
2 ¢o: esbic merchant marine is a necessity
intensive settlement as in 1860

for Australla. Tne arens of

are still sited on ths cecsboszrd, which being the longest of any
single country continent in the world finds such se ttlements
widely spaced. Today we find the main cosl, ironstone, limestone

and our only steel manufscturing industry on the coast. Moreover
much of the nfiuary production in sugar, timber and dairy products
comes from areas forming & narrow coastal fringe. The materlal
means of transporting such primary products and most of our
secondary manufactured products between major BAustrallan centres
is thus naturally by the sea.

Yoreover, there 1s the further strateglc
necessity for an islané continent, in itself very isolated, and
separated from its treditionasl European sncestry by Aslatilc
countries potentislly Ffriendly but of very different creed and
mode of 1life, to have the abillity to conduct sea traffic 1n
independence in times of natlional emergency. Wnilst land
communications by road and rail are important and vital as the
great Australian interior at last and painfully becomes developed,
there are responsibilities in the Pacific which also emphasise
the importance of sea transport.
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The simplest o7 calculaticng reveal The advantages
of sea transport. For exarple 30CO tons deadweight of cargo,
which 1s the capacity of a small coastal cargo ship, 1s
equivalent to 250 semi-trailer truck loads and 12 goods trains.
Special highweys are not required by ships, and terminal
fecilities although considerable, especially for roll-on roll-off
ships, coupare favourably with those of other forms of transport.

Sea ports are necessary anyway for the use of overseas
ships on which we depend for nationel exports to world markets.

For the major part of this period under survey owner-
ship of Australia's ships and shipping has been exclusively 1in
the hands of private Shipping Companies, of which some thirty-
four exist. However the main ones were, and generally are, the
‘A U.8.N. Co.Ltd., Adelside Steamship Co.Ltd.,Australian Steam-
ships Pty. Ltd., (Howard Smith Ltd.? McIlwraith McEacharn Ltd.,
Melbourne Steamship Cc. Ltd. and Huddart Parker Limited. The
Broken Hill Proprietsry Co. Ltd. and the Colonial Sugar Refin-
ing Company Ltd. operate ships for their own requirements. How-
ever, the largest shipowner of 2ll is now the Australian National
Line, whose fleet in 1959 comprised 45% of the total. The
Australian National Line is the Commonwealth Shipping Line which
came into existence as the Australian Shipping Board during
World War ITI. It operates under the terms of the Australian
Coastal Shipping Comirission Act 1956, - '

As this psper is concerned with the biggest and most
representative ships, and not with Companies as such, 1t 1is
restricted to interstate ships on the Australian register and
owned by Companies registered in Australia. This has elimin-
ated such important Companies as the Union Steamship Company of

N.Z. and Burns Philp & Co. Ltd. Also the essentially intra-
" state Companies are not mentioned - of these the North Coast
Steam Navigation Co. 1s an example of a once vital shipowner
whose fleet reached a peak about 131C and eventually fell away
under competition from other forms of transport until disbanded
in 1954. However, where Coupeanies operate intrastate as well
as interstate ships such as The Adeleide Stesmship Co. all such
ships are included. ' . S

In dealing with so wide a subject there is a great
temptation to divert into avenues to do with freight rates,
types of cargo and employer—employee relations. This has been
resisted desgpite the critical importance of the last named,
especially. In fact the iuportance of industrial relations
can be judged from the fact that in 1959 in all trades average
voyage accounts (reference (17)) show that Wage Costs absorbed
20.3%% and Stevedoring 3%3.5% of the total. The technical side,
represented by fuel, repeirs and depreclation accounted for
23%. MAs the most vital part of shir meintenance 1is carried out
for the purposes of staztutory surveys, some notes are included
on the background of the Navigation Act under which all ships
are operated.

The century 1860 to 1960 falls logically into periods
1860 to 1875 during which only one Company still in existence
was operating, but the nuclei of several others appeared.
1875-1900 during which these nuclei developed. Iron gave way
to steel and the compound engine to the triple expansion engine.

1900 to 1920, following federation of the Australian
States and the emergence of the specislist passenger ship.

1920 to 194h, following the proclamation of the
Navigation Act and which saw the establishment of the diesel
0il engine in the finest group of passenger ships yet seen on
the Coast and in cargo ships.
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1945 to 1960 has produced a sub-division of cargo
ships into suchh specialised types as bulk carriers and
vehicular passenger ships.

. A section is included on Shipbuilding in Australia
with respect %o ships produced since the advent of the
Australian Shipbuilding Board, Australia‘s authority on ship
design.

Frequent reference is made to Mr. Furray's paper
when considering size and speed of Australian ships in
relation to world trends,.

The most spectacular developments have taken place
on the engineering side to do with ship propulsion.

1860 saw the compound steam engine replace the
simple steam engine, and, 20 vears later, be replaced by the
triple expansion steam engine. The limitation imposed by
the boilers began to improve with the appearance of steel to
replace iron not only for shipbuilding but also for boiler-
making. The Triple expansion steam engine taking steam from
Scotch type boilers, coal fired by hand, with steam pressures
rising gradually to about 250 p.s.i. predoaninated the scene
for many years in cargo ships - in fact only the last decade
has seen this . system finally superseded by the oil
engine. Powers have never really been high erough for the
turbine to show its efficiency. Apart from the Bass Strait
ships "LOONGANA" and “"NAIRANA"™ it has appeared only as an
exhaust turbine until the recent "LAKE" class 3ulk Carriers,
and several Broken Hill Pty. ships. Also two former passenger
ships "ORMISTON" .. "ORUNGAL" were steam turbine propelled.

An important ship not mentioned hereafter and which
serviced the sparse north west of Australia in the State
Shipping Service of W.A. was "KOOLINDA" built in 1926 and the
first oil engine driven passenger ship on the coast. A cargo
ship, "MULCRA™, preceded her by a year.

Although what follows is restricted to ships of the
six largest Companies mainly trsding interstate, the small,
often one ship, Companies generally trading interstate are
important because they service many out of the way placss, for
example King Island in Bass Strait. They are fully recorded
in the Department of Shipwing and Transport Shipping and
Statistics Annual publication. Unfortunately some important
ships are omitted by this restriction,as, for example, the
passenger shios "KASBARLI" (2692 gross tons) and "KOOJARRA™

(2959 gross tons ) built at Newcastle in 1951 and 1956 for the
State Shipping Service of W.A. They represent Australia's only
venture so far into paswenger ship construction ( other than the
passenger vehicular ferry "PRINCESS OF TASM.KIA') Twin Polar
engines type M45M in each ship drive the single propellér through
reduction gearing and electromagsnetic couplings.

Another interesting ship not elsewhere mentioned is
the diesel-electric pilot vessel "WYLHAY which arrived in 1953
for the Port Phillip Pilot Service.

Irrespective of ownership and size special requirements
are more and more demanding specizl ships. The future emphasis
must be on better design, betier in fact than overseas design
which cannot now be expected to cover all peculiarly Australian
problems as in the past. Members of The Australian Section of
this great Institution have therefore have a very special
responsibility in carrying on the heritage of the past one
hundred years,
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A spa. of onlv Tifteen ysars has been selected for
this period becmusge it does, in fact, represent the close of
a much longer weriod which commenced with the formation of

the first Austrsliasn Steamship Company in 16%9. This Company
was Tthen the Hunter River Steam Navization Company and is

now the Australasian United Steam ¥avigation Company, perhaps
better known as hereinafter the A.U.S.N. Company. It is
necessary to go back beyvond our nresent starting polnt of

1860 to 1639 when the Colony of New South Wales comprised a
population of approximately 13C,00C most of which was settled
in the Sydney, Parramatts, Windsor, Newcastle ané Hunter River
districts. Although a few indivicdual shipowners were running
ships to Newcastle there was clearly a great opening for a
regular service and for such purpose this Company was formed
with a capital fixed at £40,000. Orders were immedlately
placed in England for three (3) steam paddle vessels and the
Tiret, P.8. "ROSE" (172 tons burden 146 ft. long, 19'6" bean,
11'6" depth) arrived in Sydney on 6th April 1841.  She was
built by Fairbairn & Co. fillwall, London on the site which
later (1658) was to see launched the "GREAT ZASTERNY,

>
o0

In 1851 the Hunter River Steam Navigation Company's
name was changed to Australacsian Steam Navigation Company
(A.3.N, Co.) with wider scope — including routes to Brisbane
and further north, snd to Mfelbourne and.lzunceston in the South.
Six new vessels were ordesred ilmmediately. (Reference is
invited To Appendix 1A which shows & couplete lisgst of this
Company's ships when our period omened in 1860.)

In fact in 1661 this Gomgany possessed & fleet of
seventeen ships (to be reduced in 1862 by the loss of "CITY OF
SYDNEY" nesar Green Cape). In seeking a typilcal ship %o
represent this ovmening vear 1860 the Screw Ship "WONGA WONGA"
1s selected. Her appe=arance would be striking even today.
Her particulars were -

Construction - iron - screw steamer of 270 H.P.(nowuinal)

Tonnage — 1002 gross.
682 nett.
Length - 242.9 feet.

Breadth - 27.9 feet.

Depth - 16.6 fset.
Built ~  Glasgow 1654
Speed -~ 10 Knots.

Coal consumption 26 tons per day.

At the time of her arrival in Australia there was
no other vessel the equal of "WONGA WONGA" in speed and
appointments. She had a large spread of canvas and a hull
with yacht like lines enabling her to sall as well as steam.
Thie latter was most necessary in at least one phase of her
service when chartered to run to San Francisco as her coal
bunker capecity was insufficient for the great distances
between Paciiic ports. She was broken up in 188C after &
successful career.

Although the A.8.Y. was the only Zustralian
Company in 186C it is ne 2ary to mention two cofther impertant
‘individuel shipowners frorn whom were shortly to be established
the shipping Compeaniss kicwn today &s Howard Smith Limited and
Huddart Parker Linited. At the end of 1854 Captain William
Howzrd Smith resched Melbourne in the small screw steamer
"ZXPRESS", with which he subsequently operated a2 sarvice
between Melbourne and CGeelong. His egent at Geelong was Ir.
T.J.Parker,a London nerchant who had errived at Geelong in
1853 complese with an sssortment of salestle merchendise and
an iron store in which to display it.

The "ZXPRISS" was a small iron screw steamer of
135 tons nett propelled by comnou engines developing 4C H.P.
She wee buillt at Xinzston Hull in 1653, ¢£he was rigged as a

[
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schooner and used her salls as well as her engines for »propul-
sion as did most steamers of this period including those of
the Royal Navy.

"EXPRESS" was still operating in 1860, in fact she was
not sold until 1874 when replaced by the "DESPATCH" - also an
iron screw steamer built on the Clyde by Mr. Parker, Her nett
tonnage was 267 tons, Her compound engines developed 50 H.P.

Mr, Parker had by this time become an independent shipowner by
purchase of a half share in "EXPRESS" in 13855. Later Captain
Webb who had relieved Captain Howard Smith in command of "EXPRESS"
bought out the latter's remalning half share when Captaln Howard
Smith, wishing to enter the inter-Colonial trade, purchased 5.8,
"YOU YANGS", and thus formed the Howard Smith Line in 18B4.

Captein Webb and another business man, Mr, John Traill,
were thus associated with Mr., Parker in the ownership of the
YEXPRESS" -~ an ownership which in conjunction later with Captain
Peter Huddart and his nephew James Huddart, became the Huddarst
Parker Line in 1876. Before this amalgamation James Huddart was
in business in Geelong as an importer of coal and an exporter of
general produce, He owned sailing ships for thils purpose,

They were malnly iron barques - such a one was "CONFERENCE'", 399
register tons, 164.8 ft, x 26,3 ft, x15.9 ft., built in England
in 1855, This ship was Purchased second-hand, as was Captailn
Howard Smith's "YOU YANGS" of 457 tons net and 672 tons gross.
Her dimensions were 185.2 ft, x 27.9 ft. x 15 ft, Her compound
engine was rated at 90 H.P.

In seeking a typlical ship to represent the close of
this period ending 1875 one again turns to the fleet of the Aus-
tralasian Steam Navigation Co, Ltd, - 8.S. "WOTONGA" built in
1876 by Dennys of Dumbarton, She was an iron screw ship propel-
led by a compound steam engine, oylinder diameters 38" and 66",
Her gross tonnage was 997 and nett tonnage 541. Her dimensions
were 229,7 ft., x 29 ft, x 20 f¢t. She carried Lloyds 100Al
classifications, as well as other classifications.

However, although "WOTONGA" may have been expected to
reflect the latest naval architectural achievement at the close
of this period, the most successful ship appears to have been
S.8. "CITY OF MELBOURNE", an iron screw ship of 615 tons nett
838 tons gross, built by J. & G. Thomson, Glasgow, in 1862,

Her dimensions were 250.4 ft. x 28.2 ft. x 16.6 ft. She had a
most handsome yacht-like appearance with a graceful clipper bow
and rigged with three masts and yards on the fore-mast, She
was sold in 1897,
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Part 111 - 1c75-19C0 PorIOD.

ial creation of six

Thig period is remarkable for the offici
and operating today.

c
of the sinipping Companies well known and
The Adelaide Steamship Company was formed in 1875, Huddart
Parker Pty. Ltd. in 1876, Howard Swith & Sons Pty. Ltd. in
1884, ¥ellwraith ilcZecharn Pty. Ltd. in 1865 although they

were operating as Acents for cverseas siips from 1675,ls1bourne
Steamship Compeny Pty. Ltd. in 1EE5H and James Paterson & Co.
Pty. Ltd. in 1882, Algso the Union Steamship Company of New
Zealané was formed in 1675, a very important and interesting
Company both to New Zealand and Austrelia but one which per
force shall be omitted in favour only of Companies registered
in Australiia. In fact, to keep these notes within reasonable
bounds, they will be confined inly to the first three
Companies mentioned above and c¢f course the then existing

A U.8.N, Co. Ltd. %o uees its latest name.

The genesis of the Huddart Perker Line has already been
indicated. The first fleet of colliers owned by this Company
addéitional to Thomas Perker's ships (of which only & half
interest was first accuired by the new Company) were "OLIVIA
DAVIS" — a wooden bvarcque of 523 tons net built in 1864 to
dimensionsg 13h.1 ft. x 31.2 ft. x 17 T%t.

"MEDEA" & wooden barcue of 42% tons net built in 15658 to
dimensions 132 ft. x 286 ft. x 15.6 ft.

"GUEEN ZiMA" - also a wooden bargue of 314 tons net built in

1665 to dimensions 126.6 f4. x 26.2 ft. x 13.4 ft%.

To this fleet of wooden bardques was added in 1677 the iron
barqgues "COUFERENCE", "FREDERICA" and ”SPARROWHAWK"ﬂand
another wooden barque the "RESULT" (750 ton) in 1678.

bout this time the Company moved its head office to Melbourne
absorbing a coal importing business. It was soon necessary
to replace these little sailing ships with tonnage more
appropriate to the hard service on the then poorly lighted
coasts of Victoria and N.S.W. and soon appeared iron screw
steamers "NEMZSIS" (139% tons gross) in 1880, "LINDUS" (1679
tons gross) in 1661 snd "WENDOUREE" (1640 tons gross) in 1682.
These were all propelled by compound engines which in the

case of the last named ship had cylinders of 35" and 66"
diameter — stroke 48" taking steam at 80 p.s.i. to give 230 H.P.
Her dimensions were 273.8 ft. x 36.3 ft. x 19.3 ft. 8he had
a cellular double bottom but no such refinement as electric
lighting.

"WENDOUREE" has been selected as & turning point as about this
time occurred the adontion of steel in plece of iron as the
hull structurael meterial, and the triple expansion steam engine
in place of compount steam engine as the main propelling unit.
Such developments appeared in the same Company's 5.5."BURRUM-
BEET" which arrived in 18685. Her dimensions were 300 ft. x
40.1 f%. x 19.7 ft. and gross tonnage 2420 tons. "BURRUMBEET"
was fitted with electric light and her Scotch type bollers
provided steam at 15C p.s.1l. for engines 23", 33", 60" -~ 42"
stroke developing 16CC I.H.P. She was a fine ship. In

1893 activities were extended to the Australia, New Zealand
service and the steamers "TASIZANIA" and "ANGLIAN" operated

in this Tasman Sea Service. The latter was an iron screw
steamer built in 1673 with two decks and one triple expansion
engine 26", 42", 69" — 42" stroke. These ships thus
commenced the service which "JANGANELLA'" of the sames Company
now maintalns. In 1675 Captain Howard Smith's trade had
extended to North Queensland. In 18678 four ships were ac-
quired of which the largest was S.S."30DCHEDO" 1119 tons gross.
More and learger ships were a2cquired until in 1884 no less than
22 ships were in service ané the largest of them "BURWAH",
"BUNINYONG" and "GABCQ" had brought the firm %o & point where
it could no longer be haendlied as & private concern, and it




8.

was reglstered as a Liuited Company. Of these "BURWAH"
appears to have beern an egpecially proud possegsion. She

was capable of 14} krnots and accomuodated 80 passengers in
contemporary luxury, as well =g 1000 tons D.¥. of cargo.
References to her pessenger accommodation include "quiet
elegance" in surroundings devoid of "gaudy or meretricious
ornament", and there was a "socisl hall', The dining saloons
had chairs. The Acelside Steamship Company was formed in
1875 and two passenger cargo steamers "SOUTH AUSTRALIAN" and
"VICTORIAN" were built on the Clyde for its first services
from Adelaide to Melbourne. This Company developed prapldly
and after many iron ships S.85. "BARRIER" was built at
Sunderland of steel. She was propelled by a triple expansion
engine 21", 35", 59" by 39" stroke taking steam at 160.

Her dimensions were 282 ft. x 36 ft. x 18.4 ft.

Reference Appendix 4, one is impressed with the
large number of ships in service at this turn of the century.
They made up a fine prosperous fleet of contemporary modern
steamers.

But the closing decade of the century was a very
difficult one for coastal shipping. The Hawkesbury River
rallway bridge was opened in May 1893 and rail fares between
Sydney and Brisbane were greatly reduced (but stesmer fares
were still lower). Up to 18690 saveral companies had been
operating the same route on a '"joint purse! basis as, for
example, on the Queensland Coast the A.U.S.I. Co. with a
total gross tonnage of 21526 and Howard Smith Ltd. with 9617
gross tons total. Such eagreements appeared to end about this
time when all Companies on the coast entered a period of
intense competition in freight and passage rates. By 1896
this price cutting war eased znd in July 1899 shipowners met
in Melbourne at what wasg the first meeting of the Australian
Steamship Owners Federation. Thus a shipping federation was
formed although it did not achlieve 1ts present character
until about 1920. Reverting to the ships themselves in this
period ending 1900, in fact for the whole period covering the
latter half of the 19th century, their function was to combine
the carriage of passenzers and cargo. S.3."BURWAH" was
mentioned as carrying 50 passengers and 1000 tons deadweight
of cargo, but with some greater emphasis on passenger comfort
than existed previously. This trend was prompted by com-
petition from the Railways and we see it carried into the
early 1900's with the virtual separation of cargo and
passenger types of ships. Prior to the Rallways competition
nearly all the larger ships carried some passengers with
varying degrees of coufort - for example, Howard Smith's
"KEILAWARRA" an iron ship of 784 gross tons and 486 net tons,
dimensions 200.2 ft. x 19:2 £t. built in 1866 was considered
the last of an era of shives with cabins on a single deck and
extra berths on sofas in the dining saloon which was fitted
with long tables and padded forms instead of chairs. There
was one bathroom for 48 passengers and one wash basin for
every four berths. Then folliowed "XOCHAWARRA'" in 1880, a
steel ship of 1273 gross tons dimensions 246.2 ft. x 3%.5 £%t.
x 16.4 ft. "a fine ship" (but another single decker) 'replete
with all the comforts and facilities calculated to entice and
satisfy passengers" (but she still followed the practice of
providing sofa berths in the dining saloon).

Such were the standards sccorded passengers at
this time of great and restless movement to and from and
between gold field centres mainly before the advent of rail-
WEY S Pagsengers no doubt travelled for quite different
reasons than in the era commencing early in the new century,and
there was no emphesis on luxury, travel of any sort could
hardly have been teken for recreational reasons. As was natural
ship layout of the early steamships followed that of the sail-
ing ships they were replacing. Thus they wsre of the flush deck
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tvpe with machinery opaninge protected only by low coamings
and glazed skylights. The Master, Deck Cfficers and

o
<

Passengers woere berthed aft as in the sailing ships, with
cabins grouped arounc¢ the dining saloon. The Engineers were
verthed in a house conveniently placed amidships for access
to the engine room. The crew were accommodated in the
forecastle space below deck, and later in a special super-—
structure above deck.

To acconmodate more pessangers an after deck house
was added and this becamne a poop deck extending well forward
to the breck of the bridge. As the need arose for sgeclalised
cargo ships the long poop was not so necessary and it was
eliminated or shortened, but 2 superstructure or a short
bridge as it is called, was rc¢tained ai:idships to protect the
engine and boller room openings. This superstructure was
convenient for accommodating officers and engineers, and with
the added forecastle deck for the crew created the "two
igland" type of ship or more accurately the "three island"
type as some sort of poop superstructure was necessary to
house the steering gear and sometimes a store or hospital.
Later, of course, in the next decade some of the crew were
accommnodated in a more 7ronounced poop superstructure aft, and
finally all the crew were housed there as in most British
car.o ships today, or anidships as in most American cargo ships.
However at the turn of the century the "Three island" type of
arrangement was just established and continued with scarcely
any modification until the danger of forecastle accommodation
in cases of collision were reflected in Governmental regul-
ations and thet{ space prohibited for such & purpose. A :
typical cargo ship of this time is S.S. "MOORABOOL" of 2996
gross tons 1947 net tons built in 1899, whereas S.8.
"BURRUMBEET" already cescribed exemplifies the long poop deck
with passenger accommoGation thereunder, and the raised fore-
castle deck for the crew.

It is indeed a matter for regret that more deteills
have not been left for us of the ships of this latter half of
the nineteenth century. They mostly complied with Lloyds
rules. :

Some 1dea of the problems which the change from
sail to steam introduced may be gauged from the Cunard Line's
first ship, the "BRITANNIA" which had a weight lifting
capacity of 865 tons, of which 640 tors had to be coal. This
problem of how to reduce the volume of fuel carried and/or
increase the proportion of carrying capacity given over to
prayload cargo faced every shipowner contemplating steam. It
is not surprising therefore that even in 1075 the Huddart
Parker fleet consisted entirely of sailing barques when they
decided to venture outside Port Phillip Bay.

There were, however, no sailling ships left in the
fleets of the major Austrzlian Shipping Companies by 1900.
Referring to Appendix 4 the total such ships owned by A.U.S.N.:
Co. Ltd., Howard Smith Ltd., Huddart Parker Ltd.,; Adelalde
Steamship Co. Ltd., lleIlwraith McEacharn Ltd. and Melbourne
Steamship Co. Ltd. were 21, 20, 18, 27, 9 and 5 respectively.
A total of 100 ships.

Some ex-sziling ships are retained as co2l lighters
to tae present day.
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PART 1V.
1900-1920 271

The turn of the century was notable for nany
changes in the Australian Shipping scene. Basically the main
change was the result of the passing of the Constitution Act
in 1900 by which interstate Customs duties were abolished,
From this point under interstate free trade iustralian
manufacturing industries expanded at = greater rate than
before and more ships were required to carry nanufactured goods
between the States. Another consequence was the Navigation aAct
of which much more will be said.

The Adelaide Steamship Company in particular heralded
the new century by revising its passenger fleet. Two fast
vessels "YONGALA" and "GRANTALA" arrived in Australia in 1903
and 1904 respectively. Unfortunately the former was lost
in 1911, as wa2s another passenger ship "KOOMBANAA in 1912,

In 1912 another ambitious building programme
produced three more pascenger ships "WARILDA", "WANDILLA" and
"WILLOCHRA". The first named was torpedoed in the English
Channel in 1918.

In 1920, the end of this period saw changes due to
the completion of the east-west r=ilway and the extension
northwards of the Queensland coastal railways., "WANDILLA" and
"WILLOCHRA" were found to be redundant and were sold. The
special feature of these ships was that they were designed
primarily for passengers and their comfort - the cargo side was
secondary and speed was emphasised and relatively high (15 knots)
Unfortunately it wasa class of ship destined to disappear in
~he 1920-1930 period, to be revived in even greater style in
the 1930's and is now almost extinct again. There are many
reasons for such instability - mainly economic and rather
beyond the scope of this paper.

If thisperiod produced some fine specialised
passenger ships, it also produced =a specialist class of cargo
ship prompted by the carriage of cozl from the Newcastle
coalfields to every State.
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+018 passenger ship development was
repeated in all th »

In the Huddiart
appearing in 1897 - a ii

]

ahead of this period but advanced
enough to be includec Her perticulars are given 1in
Appendix H and are su as those of a typilcal first class
Australian passenger ship at the turn of the century.

@

"

In 1904 "WINI'ERA" appeared. She was a slightly
larger ship but of the same character. She was a steel ship,
of course, and her Wob Frames are particularly noted in the
rECOrAs. Hoer engines developsd 3953 I.H.F. and produced a
gervice spesd of 1/4% knots for a coal consumption of 74 tons
per day. Her tons per inch immersion was 26. Her gross
tonnage was 3022. Of her length of 335 feet the poop deck
exbended forward 200 feet and the forecastle deck ran aft
100 feet, leaving a forward break or well. "RIVERINA"
followed in 190h.

In 1908 came "ULI:JARCA! a larger ship of 5628 tons
and of. dimensions 400! ' x K2'2" x 23'2" (25'10" moulded) .
Her T.P,I. was 40.3. Her twin engines developed 4973 I.H.D.
giving a service ship speed of 13.5 knots (15 knots maximum)
on a consumption early in her 1life of 94 tons per day rising
to 105 tons per day when she was sold in 1932. In 1926 she
was consuming 103% tons per day. These rising consumption
figures are an important accompaniment to the rising years of
a sghip's 1life.

W7D ALANDIA IIM followed in 1910 and after 31 years
of splemdid service was lost as a hospital ship by enemy action
at Darwin in 1941. She was & little larger than "ULIFAROAY
but rore corfortably appolnted. She was consuning 120 tons
of coal per day at the end of her life. The initial filgure
was 105 tons per day.

In the Howerd Suith fleet passenger ship additions
in this period were "HBCILEALA" in 1904, "COOMA" in 1906 and
"CAVBEZRRA" in 1913. The latter ship in perticular was very
finely fitted. To the A.U.S.M. Co-fleet passenger ship
sdditions wore "KYARRAY, "KAVOWNA" end "INDARRA", all fine
ships, especlially the latter (although reputed to be a little
tender). She was the largest ship thus far seen on the coast.
Her gross tonnage wes 9735 and diwmensions 4b1 ft. x 60.1 ft.
X 37.4 ft. She had twin quadruple expansion engines,
cylinder dlameters 265" x 38" 54" x 76" —~ 48" stroke taking
steam Trom seven (7) Scotch boilers. The McIlwraith
McEacharn fleet wes augmented by "KAROOLA" and "KATOOIBA!
and the Melbourne Steamship Company brought out "DIMBOOLA".

These nine passenger ships set quite a new standard.
The later ones were requisitioned by the Admiralty durlng the
1914-19186 War and performed valuable service mainly as ftroop
ships.

Technically they were orthodox cnough. None had
more than two decks above the freeboard deck, but what they
had from "ULIMAROA" onwards at least, more continuous decks.
This permitted the now fai:iliar promenade deck with the
voat deck above. Stecerage accomuwodation was general below
the longz forscastle deck, and sccond class acconmodation
under the poop deck which wss really the after end of the
continuous shelter deck.

Their machinery was triple expansion engines,
although twin four cylinder in the case of"ZELLANDIAY
tasking steam fron auw:erous Scotch type boilers.
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"KATOOMBAY was unique in having a triple
screw driver by = turbine tzking exhaust steanm from the
triple expansion port and starboard engines.

Whilst such passenger ships of class were
appearing, many cargo ships were also being built and
commissioned, mainly for the carriage of coal and for
generzl cargo., The character of these ships did not alter
much over the period. They were invariably shelter deck
type with the three island type of superstructures. TIriple
expansion stesm engines with Scotch boilers taking cozl,
nand fired, were economical znd satisfactory. Ten (10)
¥rnots was f=st enough. It was a static period technically
which was a surprising feoture of the 1914-1918 War, wWars
usually excite men to specisl inventive efforts, not always
the most beneficial, but this did not occur in the field
of ship propulsion. The Australian cargo ship of say 1905
differed but little from that of 1920,

Perhaps the biggest difference was that in
1920 a fleet of Australisn built sikips nroduced at Walsh
Tsland under a Government Shipbuilding Programme became
available and were absorked into the various Company fleets.
Details of a typical such ship was 3.5. "MILDURA", built in
1920 with s totsl deadweight carrying capacity of 5644 tons;
her length 331 ft. breadth 47'3" loaded draught 23'9" gross
tonnage %359 net tonnsge 1922. If these ships were imilar
in design to the cargo ships of 15 years previously they
were definitely bigger, and that perhaps is the most apnarent
trend of all as the years pasced - the size of the ships
increased.

Yome details of Company fleets in 1920 have
been extracted from Lloyds Register and are given in Appendix
V . Total number of chips distributed amongst six
Companies was 126.

1920 has been chosen a8 the end of a vital
period for several reasons.

(a) The great wave of passenger ships which so character-
ised this period ciaséd and very few of these fiue
ships survived to sail in the 1930's. This is indicated by the
re-orientation which took place in the senilor shipping Company-
4.U.8.N. Co.Ltd. Dbetween 1920 and 1930 disposed of ten (10
passenger ships anc five (5) cargo ships replacing them with
Tuo (2) passenger ships and seven (7) cargy ships.

(b) Further exvansion of the Railways, especially along the
Queensland coastal belt to Townsville and Cairns.

(c) Losses by war ~nd storm.

(d) Unsettled labour conditions and consecuent rising
costs,

(e) The proclamafion of the Australisn Navigation Act.

Of these, the last nrmed was the mcst
important. It provided that the coastal trade should
be reserved for ships on the Australian Register, 1.e.
ships conforming to Avstralian conditions and licensed to
tr-de on the australisn Coast. It is so important that a
whole section of this paper will now be devoted tc it
and its predecessoriNavigation Aacts.
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THE NAVIGATION ACTS,
(a) 24CKGROUND  ERGLISE ILEGISLATION,

The object of the Australian Navigation Act 1912-1959 which
resulted from Federation in 1900 and which has had such a
profound effect on Australian shipping (due to one vital
Clause 288) was, as in all such legislation, to reduce the
risks of seafaring. Although a Royal Commission on the
Aet in 1923 stated that its purpose was to bulld up an
Australian Mercantile Marine by protscting the Australian
shipowner from unfair competition ( the reason for Clause 288 )
in almost every other respect the Act followed previous
English Acts, Therefore as background we probe back to
English law, and also, most pertinent, to the Governmental
administration of Australian shipping in the many years of
coastal seafaring which preceded Federation.

In England, although Governmental interest in the
affairs of the Merchant Marine goes far back into history
the state of affairs prior to the British Mercantile Marine
Act of 1850 was not very satisfactory. For example, in
1830 the system of classifisation at Llyocds was imperfect
(Lloyds Register in its present form dated from 1834); t%he
nethod of measurement of ships for tonnage dues almost
encouraged shipbuilders and shipowners to disregard safety
in favour of economy; charts were poor; drunkeness and
incompetency were all too general amongst officers and men.

4 Parliamentary Commit#tee was set up in England in
1836 and s Marine Board resulted to rectify those and other
imperfections., After the inevitable opposition and delay
an Act was passed in 1845 imposing the respomsibility on to
the Board of Trade of approving surveyors of passenger
steamers, and empowering them to enquire into accidents.
The first step had been taken and a further Act followed
consolidating all existing merchant shipping legislation
under the Mercantile Marine Act of 1850. The years from
31850 to the turn of the century reflected much Parliamentary
interest in mercantile shipping. It was indeed the glorious
era of Pax Britannica and just as the white ensign flew
unchallenged on every sea and in every harbour that mattered,
so, under the protection of the Royal Navy, did the red ensign
fly at any remcte corner of the sea where business called.
Hardly a year went by without at least one Act being passed
concerning shippinge.

In 1851 the Steam Navigation Act gave the Board cf
Trade the power to appeint surveyors not merely to approve
them as hitherto. It also authorised the Admiralty to ensure
that all vessels carry lights at sea and like requirements
from which may be traced the International Collision Regula-
tions. In 1852 an important Act was passed raising the
standard of conditions in emigrant ships, but its provisions
were never properly enforced. The literature ccntains comment
that much of the voluminous legislation of the 19th century
with its good intentions was often not adequately executed.

Of far reaching impcrtence was the matter of Free-
board and Load ILine which was resolved in this perioed.
Although the name of Mr.Simuel Piimsoll, M.P,,will ever be
associated with it by his agitation in 1870 ( which lead to
it becoming law) the matter had not been neglected by Naval
Architects prfor to that time &
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About 1834 a Lloyds' Underwriters' Committee suggested
that a freeboard should be marked on the side of each ship
amidships at a distance below the deck of one guarter of the
depth of the hold. Although this plan took no account of the
gize of the ship it was in general use until about 1880. The
next suggestion was made by the Liverpool Underwriters on the
doubtful principle that omall ships reguired less freeboard
than larger ships -~ this suggesticn argued that freeboard per
foot depth of hold should vary from 24 inches per foot depth
of hold for depths of 10-12 feet, up to 4 inches per foot depth
of hold for depths of 26 feet.

In 1870, after serious losses due to overloading, the
Institution of Navel Architects joined the argument by suggest-
ing that the freeboard should be one-eighth of the beam with
an allowance for length; which encouraged the narrow ship so
prevalent when one examincs the statistics.

The solution as we know it today came from Martell,
Chief Surveyor of Lloyds' Register, who advocated the principle
of allowing a certain proportion of surplus buoyancy which
should be fairly uniformly distributed. For example, if it
was mainly concentrated aft the bow could have irsufficient
1lifting power. Such matters were adopted in a series of
tables proposed by Martell, Bernaby summarises the agru-
ments of this time in his Higstorical Review of the Institution
1860 - 1960.

Suffice it here to record from O0'Neil's paper that
"The Merchant Shipping Act of 1875 required every British vessel
to have permanently marked on her sides lines showing the
position of the deck, while before she sailed in the foreign
trade the owner had to mark also on the sides a circular disc
of 12 inch dizmeter toc show the maximum load line intended to
be used in salt water. In 1882 Lloyds' Register issued tables
for freeboard which were widely adoupted on a voluntary basis,
and the Bouard of Trade prrpared corresponding rules for the
guidance of their officers. In 1883 the first Load Line
Committee was appuinted and in its report in 1885 it accepted
Lloyds rules." -

With apologies for this diversion on Load Lines, a
vital subject with far reaching effects on ship design, we
eventually arrive at the Merchant Shipping Act 1894 - a truly
great Act consolidating the maze of legislation which preceded
it and which has formed the basis of every subsequent Act.

4 Naval Architect could surely be excused for regarding it as
a classic of clarity and far-sightedness.

Before leaving the Imperial scene and return to our
lecal one a further comment on Load Line is pertinent. One can
do no better than to quote again from 0'Neill's excellent paper
(Bibliography Reference (b) ).

"In 1903 tables of freeboard were introduced by the Germans
which allowed slightly less freeboard than was authorized by
the British rules. This gave rise to considerable discussion
and in 1906 the position was adjusted by mutual concessions.
The 1913-14 Zafety of Life at Sea Conference which is referred
to later in this paper, had been preceded by the appointment
of a Load Line Cummittee, which was asked to examine the whole
question of freeboard in the light of experience and to prepare
rules suitable for international usage. That Committee which
reported in 1915, found that the origiinal freeboards of 1890
as modified in 1906 were reasonably swfficient, though various
modifications were made ian the methods of obtaining allowances
to tzke account of various changes in the disposition of fore-
castle, bridges and poops/ The freebomrd was now stated as a
distance to be marked downwards from tthe deck to the centre of
the disc, the length to be determined in relation to the size

/3.0
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proportions and arrangements of the vessel. An international
standard of strength was preposed based on dimensions and
obtained by an analysis of the requirements of the principal
classification societies. Particular attention was called to
the vulnerability of hatches and other openings in the decks
and sides of vessels.

The outbre-k of the first world war put 2 stop to any
further devclopments in freebonard and load line arrangements
and it was not until 1930 that the whole matter was comprehen-
sively reviewed by the International Conference on Load Line
which met in that year. The Convention which emerged intro -
duced major changes in tie methods of computing freeboard and
load line; it also materially tightened up the regulationa
governing conditions of assignument. While here and there minor
modifications may be, and indeed have been thrown up, it seems
unlikely that for many years to come any fundamental alterations
will be required in the principles governing the assignment of
freeboards to ships."

There then is the position regarding load line, Other changes
in legisl=tion have mminly becn the result of International
Conferences for the Safety of Life at Se~ in 1913-1914, 1929,
1948 and in this year 1960.

If one were invited to name three great maritime disasters
of this century which have influenced thinking on maritime
safety one must surely submit the losses of "TITANIC","MORRO
CASTLE" and "ANDREA DOREA". Possibly time may permit further
comment on these great tragedies, but one must hasten back to
the Australian Coastal legislation prior to, at, and after
Federatiun,

PART
E4EL o THE NAVIGATION ACTS

(v) AUSTRALIAN GOVERNHMENTAL CONTROL
BEFORE _FEDERATION

The Australian Constitution Act, which was passed on 9th July
1900 provides as follows vide Clause 98 -

"The power of the Parliament to make laws with respect
to trade and commerce extends to navigation and shipp-
ing and to railways the property of any State'.

This was the Authority on which the Navigation Act
1912-1959 was designed. However, before considering it,
especially its vital Clause 288, it is relevant to enquire by
what instrument shipping was controlled prior to 1900 and alsu
proclaimed the seaworthiness of ships on the Australian coast
assuming correctly that they were beyond the direct control
of the Board of Tbade in London and its Acts and Regulatinns
discussed at scme length in the previous section,

The position was that each State Government controlled
ships entering and leaving its ports and harbours. In Victoria
the first reference located is "The Victorian Steam Navigation
Act"of 1853. This is described in Victorian Statutes as
"An Act to consolidate and award the Laws relating to Steam
Navigation and to the Boats and Lights to be carried and the
Signals to be made by Sea-going Vessels'".

Olearly New South Wales had preceded Victoria in this matter and
one of the Acts repealed had been taken over from lew South Wales
by earlier Victorian legislation. This is clear from Clause 1.

Under Clause LI the Local Governor uf Victoria was empowered to
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appoint a board to be called "Tue Victorian Steam Favigation
Bosrd™ with full power to carry out the provisions of this ict.
This is now the M. .rine Board of Victoria and, of course, still
functions with respect to intra-State vessels (i:uch as harbour
tugs) as does similar Boards in cther State capitals.

In Clause V one reads that steam vessels had to be surveyed and
Owners transmit a declaration to the Board twice each year.

By Clause VI Masters and Engineers were to be examined to the
satisfaction of the Board and so on.

Ir. 1865 the Victorian Frrliament passed an Act crntitled -
"P-ssenger Harbours and Navigaticn aAct"

which consolidated the 1853 Steam Navigation Act, also the 1855
"Passengers Act " which dealt with the standards of emigrant
ships arriving at the Colony. It was clearly influenced, as
was all .Colonizl legislaetion, by Easlish law and clearly the
British Merchant Shipping Act of 1854 with its 1862 Amendment
Act was the pattern. It was divided into seven parts nominated

Part I Pussengers

Port II Port and Wharfage Regulations

Part IIT Pilotage

Part IV Steam Navigation

Part V Shipping Regulations

P rt VI E:xforcement and Appropriation of
Penalties.

Part VII Miscellaneous Provisions.

Under Part IV the Bosrd had power to appoint Siipwright and
Engineer Surveyors. Similar legislation existed in other
States =and by it all shipping was controlled until Federation
when the Ccmmonwealth Government absorbed it all except for
ships restriected to local intra-St te trade,

In Victoria the transfer of powers from State to Commonwealth
is covered by Clause 263 of the M .rine Act 1953 (the revised
title of the 1853 Act.) which reads -

"Effect of Navigation Act.

"It is hereby declared notwithstanding anything in
this Act that as on from =nd after the commencement
(whether before or after the commencement of this
Act) ov any P rt Division or section of or any
Schedule to the Navigation Act, any provisions of
this Act or any corresponding provisions enactment
or of any regulations under this Act or any such
enactment (so far only as such provisions are in-
consistant with the Law »f the Commonwealth and
relate to matters within the powers cf the Common-
wealth) shall to the extent of the inconsistency be
and be deemed to have been invalid and shall cease
and be deemed to have ceased to be in nperation.®
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PART 5.
(c) THE AUSTRALIAN NAVIGATION ACT 1912-1959
WITH PARTICULAR REFERENCE TO CLAUSE 288

The Navigation Bill which consolidated the State Marine
Acts was originally drafted in 1902, and first introduced into
the Senate in 1904 but it was withdrawn as in June of that
year a Royal Commission was appointed to examine the pruposed
legislation and tu report, which it did in June 1906.
In 1907 an Imperial Conference was held in Londun uvn the subject
of "Merchant Shipping Legislation”. This Conference comprised
representatives from Britain, Australia and New Zealand and its
recommendations included -

"Mhat the coastal trade of the Cummonwealth be reserved
fur ships on the Australia. register i.e. ships con-
forming to Australian conditions and licensed to
trade on the Australian coast”.

This vital resolution was embodied in the draft Bill which was
again introduced into the Senate in 1907, but again it lapsed,
to be re-intruduced in 1908, again in 1910 and again in 1911,
It was finally agreed by buth Huuses in 1912, but by the time
it had received the Royal Assent, war had broken out and
operation of the Act was postponed at the request of the British
Guvernment. Ultimately the first gruup uf sections came intc
effect by Proclamation on lst July 1921.

This first group of sections was Part VI, the Cuasting Trade
provisions, and its validity was immediately ccnvested in the
High Cuurt where it was decided that the provisions did not
apply to vessels solely engaged in the domestic trade of a
State, i.e. to intra-State ships. Apparently shipowners
objected to the manning and accommodation scales laid down by
the Act. These objections have loung since been laid aside
under the effects of the above quoted recommendation which the
Royal Commission explained was prompted by the desire to build
up an Australian Mersantile Marine,

This desire clearly transcended all considerations of
party politics, as to implement it the whole prctective policy
of Australia was in fact extended to its merchant shipping.

In fact to protect the Australian Shipowner from competition
on the Australian coast by ships of other nationalities, with
lower woge scales ur Government subsidy, it was tavught
necessary to prevent such ships competing against him unless
they complied with Australian wage scales, proviaed the same
standard of accommodation and had *he same manning scale.

After su many years of consideration, the Navigation Bill
and particularly this vital provision of it, can surely only
be the result of -

(1) +the Government realising the importance of merchant
shipping to an island continent

(2) +the considered necessity to build up a source of
supply of skilled and trained Australian seamen
against times of war, as was so amply prcved when
the necessity arose in 1939.

These factors were considered of sufficient importance to
offset the inevitable fact that ffeights on the Australian coast
must be higher than those of foreign ships manned by fewer sea-
men and receiving lower wages and conditions,

Such was, and still is, the price to the taxpayer of
our National necessity -~ our Australisn Mercantile Marine -
because the Navigation Act 1912-1959 still contains this
provision quoted thus from Section 288 -

"(1) Subject to this Act, = ship shall not engage in
the coasting trade unless licensed to do so.

(2) Licences to ships to engage in the ccasting trade
shall be for such period, not exceeding three years,
as is prpvided, and may bc granted as prescribed,
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"1(3) Every licence shall be issued subject to
compliance on the parts of the ship, her master,
owner and agent, during such time as she is
engaged in the coasting trade with the following
conditions -
(2) That the seamen employed on the ship
shall be paid wages in accordance with this
Part of this Aet; and
(b) That in the case of a foreign ship, She shall
be pruvided with the same number uf Officers
and Seazmen and with t.e same accommodation for
then, as would be required if She were a British
ship registered in Australia or engaged in the
coasting trade ;
(c) That where a library is provided for the
use of passengers, every seaman and apprentice
shall - where no library for their special use
is provided - be entitled to obtain bcoks there-
from under the same conditions as may regulate
the issue of such books to passengers etc.etc,”

This protective Clause which appeared from the inception of
the Act was not lightly accepted at the time by Australian
commercial interests, especially in the less industrially
developed States of Western Australia and Tasmania. The

whole matter was again the cause of a further Royal Commission
and its Report dated 20th August 1924 is acknowledged for much
of the information contained in this section, This Royal
Commission recommended that Part VI (The Coasting Trade) of
the Act (containing the contentious Clause 288) be repealed,

This recommendation was not accepted, and so, since
1921, Australian shipping has enjoyed this protection from c
competition from ships flying other flags, even from British
ships, as very few have troubled to obtain a permit to trade
on the Australian coast, except sume passenger ships.

To this protection can be attributed the second great
wave of fine passenger ships, to be included in the next Sectiun
which started to appear with "MANUNDA's" arrival in 1928 and
of which the end is in sight with only "MANOORA"™ and "KANIMBLA"
remaining. Apparently even the =2bsence of competition has
not enabled the ships to be operated economically. Cargu
ships reveal a similar trend. The whole position is admirably
covered in the Tariff Board's Report on the Shipbuilding
Industry dated 30th June 1959.

An attempt has been made to ascertain whether another
advanced member uf the British Commonwealth has fared similarly
to Australia. One naturally thinks of Canada, and referring to
the Canada Shipping Act 1956 Part XIII Scction 671, one reads

"No foreign built British ship whether registered in
Canada or elsewhere is entitled to talre part in the
coasting trade unless licensed for that purpose."

This provision can be *raced back to the original Canadian Act
which became effective on lst September 1902.

Hence Australia is not alone in protecting its coastal
shipping in this way. After all, its local competitors, rail
and road transport are not threatened by similar transport
operating on a2 lower scale of wages and conditions.
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(a) ADMINISTRATION OF THE AUSTRALIAN
VAVIGATION aC7,

The administration of the Austrazlian Navigation Act is in the
hands of the Minister for Shipping and Transport. His depart-
ment is known in the industry for short by i1ts original title -
the "Navigation Department." At its head in Melbourne is the
Director of Navigation, and i» each State he is represented by
a Deputy Director of Nawvigation. Under each Deputy Director

is a Regional Nautical Surveyor and a Regional Engineer Surveyor
who are responsible for the periodic survey of all ships to
comply with currant Regulations under the Navigation Act and the
consequent issue of Certificates. Bach Shipping Ccmpany has

a Marine Superintendent and an Engireer Superintendent (some-
times one Superintendent combines beth functions) who are thus
respronsible both to the Directur of Navigation and to his
Company for the compliance with the Navigation Act of all ships
operated by his Company. Thus Superintendents, or Ships'
dushands ac was their old title, have the unenviable task of
ensuring that the ships are seaworthy, safe and properly
officered on the one hand, and operated with the maximun
econcnmy and efficiency on the cther hand, Theirs is often a
very teiuous path to tread.

It is unthinkable not to append to any Note on the
adninistration of the Navigation Act a reference tu Lluyds'
Register of Shipping which has played such a vital part in the
development of the merchant ship.

Reference is therefore invited tu Section 20CN uf the
Navigation Act quoted as follows :-

"CERTIFICATES REQUIRED BY CARGO STEAMSHIPS ON
INTERNATIONAL VOYAGES.

"The master or owner of a cargo ship registered in
Australia, being a ship of five hundred tons ur more

gross registered tonnage, shall not take the ship tu

sea, or permit the ship.to be taken to sea, on an
international voyage from a port in Australia unless

there is in force in respect o0f the ship a safety
certificate or a qualified safety certificate or

(2) a safety equipment certificate

" or a qualified safety e uipment certificate
gb) a certificate of survey or a classification certificate
and (c) a safety radiotelegraphy certificate etc."

The important sub-clause is (b) which exempts a cargu ship from
a safety certificate if it has a safety equipment certificate
(issued only by the Navigation Department to cover such matters
as life saving and fire protection equipment and cargo handling
equipment) and a classification certificate,

Turning back to the Interpretation clause 18TA of the Act we
read that a "classification certificate means a2 classification
certificate of 2 prescribed standard issued by a prescribed
corporation or association for the survey and registry of ships"

Now the only prescribed corporation or association’so far
approved is Lloyds' Register of Ships . An =2lternative possi-
bility wihich has been discussed is the great French corporation
Bureau Veritas, but so far the only such exempting authority

is Lloyds. This, of course, only applies to cargo ships. For
Passenger ships only the Navigation Department's safety
certificate is wvalid, but for insurance reasons ships are
invariably still classified at Lloyds. Hence two Survey
Authorities have to be satisfied.
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{e} L1LOYD'S REGISTER OF SHIPPING SOCIETY.

The history of Lloyd's Register of Shipping is a long and
fascinating one, and can farily easily be read, especially in
this its bi- -centenary year when a 3pecial publication has been
issued about it. (Bibliography Referencs (8). As far as
Australis is concerned, howe&eh, the first Surveyor was

appointad in 1872. He wags osidenw in Sydaey on a "non-
exclusive" basis, i.e., he was not employed solely by the
Society. In 190C twelve Surveyors covered Australia,
Tasmania and New Zeadiand. Yow, in 1960, a staff of

twenty-four Surveyors covers Australis, whilst New Zealand
has its cwn QTgaﬂ¢3&thLn

In 1950 an Australian National Committee was set up,

which is one of ten such bodies set up Throughout the worid
at majcr shipbu: 1ld¢nr cantres, Such 2 Committee is made up

of local shipping executives and 1ts object is to guide the
Society's efforts in tnp country concerned., Thic Committee
has the right to send a wrepresentavive to the Technical Comm-
ittee in Londun, and 50 local Shipowners and Shiobuilders
have a volce in the technical decisica of the Society

The increase in the activities of ILloyds ’ogrOt@r in
Australia is very much conzerned with bhe increase ir ship-
building activities as une or the ocssertial functions of the
Sooletj is the laying dowr uf SLTIOQl ding standards and
approving their application. In Zact, vhe practical detailed
design of a merchant ship is dO“C ﬁTmobf entirely from Llyods
"Rules and Regulaticrs for the ruction and Classificat ion
of Steel ships", a vemarkable paol¢Cat1:q which ig brought up
to date annuail These rules arce a veritable wine of inform-
ativn based not onJv on fundamental czuculatlohs, but also on
statistical results of bneL application to HAps classed
with Lioyds. In 7939 50 the total number of ships go classed
is 10995 amounting %o 5%,000,000 tuns gross, which is about
one half of *he world's mer chant 1ceuo The other half would
be classed with other nﬂ*101ﬂ1 classi ification Societics, for
example Bureau VcritO“ P'chch) American Record (U.S,4.),
Noske Veritas (Norwegi an) Germanischer Lloyd (German), '
Registro Itaiﬂaro Fevale et Aercnautics (It»liesn) elc,

A In Australia, as already s%hated. nune tc dabte save
Lloyds are recognised a9 exempiing the full and nachinery
survey of cargo shing.

In se GAAPU theredre, a definition of Lloyds Rsgister
of Shipping quot ation is riade from Lloyde Galendar 3960 page 243
"This Society founded iw 1760 =ond ed in
1834, was establiszed Jor the purpese o ~ﬂ4“@ for
the use of Merx ohu“Uui Shipowners end Un a
ol

faithful and accurate clazaification of mezul NG wnippm
ing for the government of which Rules and Regulations
have Trom time to Yime been adophed.

The Register Book., printed cnnually, contains Sthe
names, classece and other useful particulars relating to
shins hlasyud by the Society, it als neluiegs , as Tar
as possivle similar details of le ur 3ea~-going
merchant shipu > Tthe world ol 1G3 3 and upwacds,”

1t will be noited that the Soclety exists 4o help Under.
writers amongst others., It %is net itcelf anm wméeruriting body
although it cofven is confused with the CQWQUT“ULOD o LlOJdu
Underwriters which s g OOTPOfnleW il Uﬂdevm Lu?lp culte
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PART VI

THE PZ2I0D 192C - 1945

Despite the protective measures contalnec in the
Navigation Act described in the last part, new tonnage wWas
slow in appearing durine the first decade of thils 1920-1945
period. Considerable acjustment was required to the
gconomic impacts of the 1914-1918 war, althouzh to those who
lived through the 1939-1945 war and 1its aftermath, they
appear comparatively mild. However it was ean unhappy
precedent when the A.U.S.N. Company's first post-war ship
"7ACKARRA" was found $o cost in 1919 £13%,841 whereas
WMALLINA" about the same deadweight capacity of 400C tons
built in 1909 cost £65,681. This basic fact added to the
competition from the railways undoubtedly produced a shrink-
age in the fleet. As already mentioned between 1920 and
1929 the A.U.S.N. Co. disposed of ten (10) passenger ships and
five (5) cargo ships. The replacements were "MAREEBA" and
"MILDURA", two Australian Government bullt "E" class vessels -
"MILORA", "iMARANOA", "MURADA'" and YITURCGANAY 211 acguired in
1926 were also standard Government bullt vessels — " SARALABA"
in 1925 — "ORMISTON" end "ORUNGAL" passenger ships (ex.
"FAMARA" and "FEZARA") in 1927. Other pre—-Second War ships
acquired were "BINGERA" in 1935 followed Dby WBABINDA" in 1936
and "BURANDA" and "CORINDA'" in 19%7. Of these, the last, M.V.
"CORINDA" was the first large motor ship in the Company and a
very fine one indeed. After war service with the British
Fleet Train she 1 still actively employed in the Coast. Her
tonnages are 33%76 grose and 4922 deadweight. Other partic-
ulars are 345.6 Tt. x 48.3 ft. x 21 ft. longitudinally framed
at bottom and at deck.

Of the passenger ships "CRIBTON" and "ORUNGAL" the
former was 8o0ld in 1954 and the letter wrecked in 1941, Both
were propelled by single screw steam turbines taking stean
from oll fired Scotch boilers.

Like most turbine plants of about this power
(4000 8.H.P.) the economy left something to be desired.
Similarly the Adelaicde Steamship Company acquired cargo
tonnage during the 1920 years without any replacement of 1its
several passenzer ship losses until the very fine and modern
T.S.1.V. "MAVNUNDA" arrived in 1929. Of the cargo ships we
saw "ALDINGA" arrive in 1920, a single deck ship of Tonnages
3078 gross and 5145 total D.W. capacity, burning 26 tons of
coal per day for 10 knots (little better than e similar ship
built in 1900!)  She was in fact 2 sister ship to "AROCNA",
Other coal burning steanships of about this size were acquired
over the next few years including two Government built "D
class ships "DUNDULA'" and "DILGA",

The really progressive step, however, was Taken
when this Company ordered three motor ships from Burmeister &
Wain of Copenhagen. These were "MULCRA",'"MOMBA'" and "1UiDOO"
- a fourth, the "MNUNDALLA" followed. These were the pioneer
motorships on the coast. They paved the way for "HANUNDA"
with their highly successful four stroke single acting blast
injection heavy oil engines of Burmeister and Wain deslgn and
construction.

The Adelaide Stecanmship Company celebrated its
jubilee in 1925 when its fleet consisted of 49 steam and motor
vessels totalling 79088 zross tons.

Undeterred by the experiences enjoyed or otherwlse
by the Union S8.8. Co. with "AORANGI" and her four diesel oill
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engines ("ACRAIIGI" was the first motor passenger ship in the
world) the Adelaide Steamship Co. re—entered the passenger

service as stated in 1928 with "HANTUIDA" — a beautiful vessel
surpassed probably only by 17AVOORAN and "KANIMBLA" in 1936.
TMATUNDAY wes sold in 1550. UAWOORA" is still in service.

Both ships were part of the second great wave of Australian
luxury passenger ships now slmost exbtinct as only "ITANCORAY
and "XANIMBLA" have survived, and there have been no replace-
ments for others yet to be nanmed. Apart from being a 1little
larger (10856 gross tons, compared with 9115 gross tons for
"MANUEDAM), the “IAYOORA" differs mainly in her Burmelster and
Wain engines operating on the four stroke Alrless Injection
Principle. This is a great advance on the Alr or Blast
Injection Principle which was the best avallable to WLANUNDAM
in 1929. These two ships are so well known in Naval as well
as Merchant Service circles that no attempt will be made to
describe them. They both were, and "IANOORA" still is 1in
world class for this type and size of passenger ship.

The closing pre-second war years saw the Adelalde
Company, and also Huddart Parker Ltd., building a fine class
of single deck cargo ship in Scotland. This 1s the class com-
prising "BUNGAREZ", "BUNDALEER", "BZLTANA", "BAROSSA"y and
Huddart Parker's "BARWON'.

"BARCSSA" might be taken as typical of this class
planned essentially for bulk carzoes but not unsuitable for
lighter general cargoes except for the absence of between
decks, so necessary where space rather than weight 1lifting 1s
the aim. As most ships of the class are still operating we
can speak of them in the present tense. "BAROSSA"'s
dinensions are 367 ft. b.p. x 50.3 ft. x 27 ft. 3 in. cepth
moulded and tonnages 4265 gross 2225 nett 560C D.W.  Super—
structures on their single deck are Poop and bridge 147 ft.
long ancd forecastle 43 ft. long. The engines are triple
expansion with cylinder diameters 203" — 33" — 54" — 42" stroke
with a Bauer—Wach arrangement of exhaust turbine coupled to the
single propellor shaft through double reduction gearing and an
hydraulic coupling by which the turbine 1s disconnected when
astern operation is required as 1t then cannot contribute

power. team 1s supplied by two single ended Scotch bollers
at a pressure of 220 ».s.l. wilth moderate superheat and forced
draught. Originally designed for coal firing several of the

class have been converted to oil fuel firing with generally
satisfactory results.

These shipe can be considered the most advanced
cargo ships of the pre-second world war period, but even on
01l fuel they can hardly expect to compete with the motorships
which followed them. They represent a compromise to those
who would go too far to improve the steam reciprocating engine
power plant at the expense of complication which 1s never
welcome in a mercantile fleet for which reliability is the
prime consideration. Scotch type boilers have proved cheaper
Yo maintain than the water tube boilers in say "ADELONG'". The
Andrews & Cameron (main engine) valve gear with superheated
steam has proved its worth, but the exhaust turbines have
tended to be a disappocintment. As a class the ships are under-
powered, 10 knots is not fast enough in 1960 unless it can be
maintained under all conditions.

In Howard Smith (Australian Steamship Pty. Ltd.)
circles the re—orientation of the post-war cargo fleet followed
the same pattern as in the A.U.S.N. and Adslaide Steamship
Company fleets but on a smaller scale because that Company,
sensitive to the restless industrial conditions which began
with the 1917 Railway strike in N¥.8.W., diverted capital away
from shipping to other industries. No passenger ship was to
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replace "CANBERRA" which resumed her passenger running but was
g0ld in 1947 - coal fired steam plants were no match for the
motorships which by then were well establighed.

From 1921 the only fleet additions were cargo ships
built with emphasis on capacity, convenience and economy of
operation rather than on speed (Which always means much more
fuel pro rata).

"GYCLE II" 6730 tons D.W, and "ERA" 5350 tons D.W.
were acguired in 1921 and "AGE II" in 1923. TDROIANA" 5608
tons D.W. & Government ship was purchased in 1927 amongst
several other cargo ships. A gap followed then until 1936
when, in more settled industrial conditlons, WAGE1II" 6310
tong D.W. was built - she is especially fitted for self-
trimming and grab discharge of bulk cargoes.

TCYCLE III" %952 tons gross in 1939 was the last®
pre—second war addition to the fleet.

In the Huddart Parker fleet two passenger motor shlps
and two cargo steam ships were added in this period.
"WESTRALIA II" and "WANGANELLA" are alsc well known in naval as
in mercantile circles. "WESTRALIA II" arrived in 1929 and
operated in the Sydney — Fremantle passenger service, except
for two spells of Naval Service, until March 1959 when
operations had become so unprofitable that she had to be sold.
Her particulars were dimensions 431.,1 ft. x 60.2 ft. x 28 ft.
tonnages 6108 gross 4717 net. She was propelled by two elght
cylinder Burmeister and Wain engines each developing 4000
I.H.P. at 110 R.P.M. They operated on the four cycle single
acting principle, naturally aspirated with blast or air
injection of the fuel.

WWANGANELLA", arrived in 1932 - although completed in
1930 as "ACHIMOTA" for the Elder Dempster Line. W ANGANELLAY
1s still actively engaged in the Australia — New Zealand
passenger service. She is a somewhat larger ship than was
HYESTRALIA", her dimensions being 461.,2 ft. x 63.9 ft. x 29.1
ft. and tonnages 9576 zross 5625 net. Her engines are simllar
to "WESTRALIA'TS" except they are supercharged by means of the
Buchl exhaust gas turbine blower system. They were also
initially operated on the (blast) air injection principle until
1957 when they were converted to operate on the Alrless (or
solid) injection principle. The change has been very success-—
ful. The combined fuel pumps and fuel valves were manufactur-
ed by Messrs. Wilson and Kyle of London to operate on the
Archaeloff Principle by which high pressure gas 1s lead from
the cylinder on the compression stroke and used to operate the
fuel punmp. The obvious saving is the elimination of the
three—stage air compressor which was previously direct coupled
to the engine from which it absorbed about 8% of the engine
power to generate air at 900 p.s.i. by which the oil fuel was
injected or blasted into the cylinder.

The cargo ships acquired included the S.S.'BARWON!
in 1939 - the last of the "BAROSSA" class. Her Scotch type
boilers were converted from coal to oil fuel firing in 1957.
This has been & successful conversion the oil fuel consunption
being 18 tons per day compared with 33 tons of coal per day
previously. = Unfortunately the power of these ships leaves
something to be desired — the engine indicates 1500 equivalent
to about 1400 at the shaft which the sxhaust turbine boosts to
about 1750 S.H.P. The boilers are fitted with superheaters
in the fire tubes and fthese are not as efficient on oil firingas
on coal, consequently the steam is wetter by the time 1t is
exhausted from the L.P. cylinder into the turbine where blading
troubles are more prevalent than formerly.




The other Zuddart Parrer carzo ship acdquired wes
WADZLONG" in 1936. She is espscially umentioned not only
because she 1s still running, having also been converted to
oil fuel firing in 1957, but she reflects some interesting
attempts of the 1930's to improve the triple expansion steam
engine under the growing competition from the diesel oll
engine. Hence in "ADZLONG'" we find two watertube boilers of
the Babcock and Wilcox Cross drum typse. The steam pressurg
1g sti1ll only 250 p.s.1. but it is superheated by about 1507F,
before passing to the triple expansion engine fitted, as is
"BARWON", with Andrews and Cameron poppet valve gear on the
high pressure cvlinder, but unlike "BARWON" she has no exhaust
turbine (and is considered the better ship without 1t).  The
two auxiliary electric generating engines are steam impulse
turbines operating on the de Laval principle at 10,000 R.P.M,
driving each 600 K.W. generator at 300 R.P.H. Originally,
the ship's galley was fitted with an electric stove but this
was replaced by an oil fuel one at the oil fuel conversion of
the bollers in 19h77. Experience has proved that for this
type of power plant developing about 1600 S.H.P. Scotch
boilers and slower speed reciproceting engine driven
generators would have been more economical.’

Such was the generel opinion on the coast. Un-
doubtedly matters could be improved in the triple expansion
steam engine and Scotch boiler (or watertube boiler) arrange-
ment, but at the cost of simplicity and subsequent maintenance.
The diesel oll engine was soon to take over at this 2,000
S,H.P. power level as it had already done in the 10,000 S.H.P.
passenger ship installations.

Other fine passenger ships to appear in this period
were "DUNTROON" (#elbourne Steamghip Company) in 1935 and
WKANIZBLA" (¥eIlwraith ‘cZecharn) in 19%6.  "DUNTROON"
finished her service in 1959, but "KANIMBLA" is still operating.

Opinions will naturally differ as to the most
beautiful ship to be seen on the Australian Coast. The writer
only submits "KANIMBLA'" now in her 25th year as worthy of such
a title.

Her dimensions are 468.8 ft. x 66,3 ft. x 30.2 ft.
and tonnages 10985 gross 5585 net. She is propelled by twin
Burneister and Waln engines of similar design to other passenger
ships of the 1930 years except, as with "MANOORA", the oil fuel
has been mechanically (i.e. airlessly) injected from the out-—
set. These engines also operate on the single acting principle
as did those of the other passenger ships named except "DUNTROCN'
whose engines operated on the double acting principle - (a
principle not now favoured).

In Appendix 5 some fuller details are glven of
WESTRALIA I" as typical of the point reached in passenger-
cargo ship design in 1900. For comparison, Appendix contains
gsinilar details relative to "KANIMBLA" which, with "MANCORA", a
very similar ship, 1s here suggested as representative of the
peak in this class of navel architecture.

Appendix 7 couprisesnu.ibers of ships in service in
1946 restricted to the fleets of Companies so far considered.
Two additional groups of ships are aslso shown because of their
size and importance, namely, the fleets of Broken Hill
Proprietary Company, consisting of §-No. 4iron ore bulk
carriers, and of the Cowiionwealth Department of Supply and
shipping consisting of 15-Vo. Australian wartime built ships.

Twelve (12-No.) of these latter ships were the
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standard "A" class of diiensions 425 ft. x 56.6. ft. x 27.5 ft.
and deadweight capacity of 9000 tons.

They were propelled by & triple expansion steam
engine with an exhaust turbine developing 350C I.H.P. to give
a service speed of 12 knots. In all, thirteen (13) of
these ships were built, the last, the "RIVER BURNETT"
entered service in 1947. For post—war work they proved to
be rather too big. The smaller "B" class, 6300 tons D.W.,
have proved better economically, but even they are now found
to be rather large. These comments, however, belong to the
post—-war period Part VIII. _
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PART VII

AUSTRALIAN SHIP AND ENGINE BUILDING

(a) Shipbuilding.

From the earliest Colonial days the natural
tendency was to build the wooden schooners, sloops and barques
locally from locally grown timbers, which was sound and
natural to men accustomed to the sea. Many such ships were
built. When about 1850 timber as the hull material began to
be replaced by iron, and again from about 1885 when iron 1in
turn began to glve way to steel, questions of local supply of
guch materials placed linitations on shipbullding even more
telling than lack of technical knowledge.

However, there were some notable feats of "Assembly",
guch as the A.U.S.MN. Co.'s S.S. "BALLARAT", an iron steamer.
Parts were shipped from Zngland in 1853 and assembled at the
Company's petent slipway then recently established at Pyrmont.

The first really organised production of shipse
occcurred in 1911, when naval vessels, commencing with the
destroyer "WARREGO", were assembled and, or, bullt at Cockatoo
Island Dockyard. The programme included the two light
cruisers "BRISBANE" and "ADELAIDE" and was a clear indlcation
of what could be done.

In 1917 the Australian Government commenced &
programme of mercantile shipbuilding to meet the presslng
demands of the 1914-1918 war. Specifications and plans were
purchased from Britain for a standard ship of 5000 tons dead-
welght to be constructed on the Isherwood system of longitud-
inal framing. Steel plates had to be imported from England
and America, but frame sections were produced locally.
Altogether nineteen ships were bullt at Sydney, Newcastle,
Maryborough, Melbourne and Port Adelaide.

The first six were launched during 1919 and 1920
each of 5608 deadweight tons and 3350 gross tons with a speed
of 9% knots. They were the so called "D" class vessels.
5.8, "DUMOSA'" was such a one.

The remaining thirteen shipslfollowed in 1920 to
1922. They were the "E' class, similar but with a slightly
larger deadweight carrying capaclty.

In 1923 and 1924 the two much larger refrigerated
cargo ships "FERNDALE" &nd "FORDSDALE'" — epeed 14% knots -
appeared. Thege represented the peak of this effort. At
£%0 per ton such ships were far too expensive. Thelr triple
expansion engines were built by Thompson & Co. of Castlemaine
and the Government Dockyard at Walsh Island, Newcastle. They
were equipped with Babcock and Wilcox watertube boilers -
steam pressure — 190 p.s.1. Three (%) per ship.

In 1940 the Commonwealth Government agsasin decided
to construct merchant ships to meet the heavy demands of war.
Accordingly the Australian Shipbuilding Board was con-
stituted in 1941, and made responsible for the building and
repair of all ships other than naval ships.

It was finally decided to construct the following
types of ships:

1? - No. "A" class. approx. 9000 tons D.W.
- & - No. "B" class.  approx. 6000 tons D.W.




10 - No. "D" class., aporox, 2900 tons D.W.
5 — No, "E" class. aporox,., HhO tons D.W.
22 - No, Wooden Carzo Vessels of 3C0 tons burden.

This orisinal construction programme was completed.

It has been followed by "Iron" class vessels for the
B.H.P. Co. each of aporoximately 10,000 tons D.W., and another
class of approximately 10,000 tons, all bulk carriers, for the
Australian National Line. A larger type of bulk carrier, the
"Mount" class, of 14,000 tons D.W., is now in hand for the
Australian National Line.

Although the Australian Shipbuilding Board co-
ordinates the shipbuilding industry in Australia, administers
the 33 1/3% subsidy allowed by the Government on ships above
500 tons gross to enable Australian shipbuilders to compete in
the world market, and provides professional design information,
it 1s at the shipyards, all privately owned except two, where
such plans are executed.

The nhistory of these shipyards will form part of
another paper in this session, and for statistical data
reference is invited to Australian Shipping and Shipbuilding
Statistics 1960 — an annual publication since 1958 of the
Department of Shipping and Transport.

For completeness the shipyards will be named as under,
with the approximate date when shipbuilding commenced:

Cockatoo Docks and Engineering Co. Ltd., Sydney, N.S.W., 1858.

Walkers Limited, Maryborough, Queensland, 1662.
Poole & Steele Ltd., Sydney, N.S.W., 1913.
H.}.,A. Naval Dockyard, Williamstown, Victoria, 193%8.
Broken Hill Proprietary Ltd., Whyalla, South Australia, 1940.
Evans Deakin & Co. Ltd., Brisbane, Queensland. 1940.
State Dockyard, Newcastle, N,S5.W., 1942.

It is unthinkable not to mentlon MORT'S DOCK AND
ENGINEERING CO. LTD. whilst thinking of shipbuilders. This
great shipyard conmienced operations in 1853 and was voluntarily
liquidated in 1959. It preceded Cockatoo Dockyard by five
years as the oldest in Australia. Itgs demise was a great
shock and a great loss to the whole shipping industry in
Australia and overseas.

On a quantity output basis Australle is & very minor
nation as can be gauged from the list of new ships classed by
Lloyds Register of Shipping during the year ended 3lst
December 1960. This indicates that six (6) ships were built
in Australia totalling 23%912 tons gross. By comparison Great
Britain produced 319 ships totalling 1,314,823 tons. The
Netherlands were next highest with 80 ships totalling 369456
tons and Germany 5% ships totalling 364501 tons. Canada
produced S ships totalling 67564 tons.

However, Australian shipbuilders do claim to produce
ships of high quality, and very few, i1f any, dispute this
claim. Quality of workmanship is excellent, and, in fact, is
believed to be unnecessarily high in some respects. It is
possible to overdo some non essential parts of e ship, perhaps
at the expense of essential parts. It could be an indication
of shipbuilding immaturity. In any event Australian costs
are unfortunately higher than those of other countries,
particularly of Great Britain, which has always been the main
source of supply of Austrrlian ships other than Australian
shipyards. Realising this basic fact but desiring to promote,
or at least sustain, a shipbuilding industry twice found
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necesgary in time of war and twilice built up from practicslly
nothing at great cost, the Goverruent, in 1940, introduced a
subsidy of 2k% of the cost to build in Australia. In 1954
this was increased to 33 1/3% and in 1959 an enquiry was held
to determine whether a further lincrease should be allowed.

It was not, and the subsidy still stands at 33 1/3%%, which,
deducted from the Australian cost, 1s calculated to reduce an
Australian tender to parity with world tenders, particularly
those of Great Britain, with which, in all other respects 1t
is required to compete.

The Report of this enquiry ig entitled Tariff Board's
Report on Shipbuilding Industry and dated 30th June 1959. It
covers not only the shipbuilding industry, but also the shipp-
ing industry which shoulcd of course feed 1t with orders, and
the whole document is a very interesting one, 1if also somewhat
disturbing. Some extracts from it surely are excusable.

The principal reasons for subsicising the ship-—
building industry were glven as (refer page 5)

"(a) The cost of labour and materials (other than steel)
is higher in Australia than in the major shipbuilding
countries.

() The Australian industry is handicapped by 1ts
relatively small size, a handlcap aggravated by the
present lack of orders which 1is forecing most ship-
yards to work uneconomically and below their full
capacity.

(c) Freight costs on imports afford 1ittle or no
protection to Australian built vessels.

(a) A shipbuilding industry is essentlal for Austrelia's
defence resources and commercial propensity.

(e) Small vessels such as tugs, lighters and dredges are
g vital part of sea transport and their production
contributes to full employment and the utilization
of full capacity in the shipyards."

Less authoritatively the writer has heard the view
expressed that the coastal shipowner enjoys protection from
world competition under Clause 20 of the Navigation Act
(already mentioned at length) and, if that is right, then so
should the shipbuilder enjoy some protection. Hence the
33 1/3% subsidy.

The Report also revealed (page 9) that cost analyses
for eight vessels showed total cost allocations ¢

Labour 24% to 30%
Steel Aé%_ to 11%
Other materials 26% to 54%
Overhead 17% to 35%

The estimated cost of building thesge vesegels in
Great Britain was 73.3% (weighted average) of each cost factor.
Such are the disabilities of the Australian industry which
good workmenship does not offset. In fact, only good design
and better deliveries can really secure an order for the
Australian shipbuilder if, after deducting 33 1/3% from his
price, he is then truly in the world arena. Here the very
high standards required to meet the Regulations under the
Australian Navigation Act should and do help the Australian
shipbuilder because very few overseas shipbuilders normally
are required to meet such standards.
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(b) Engine Building.

On the machinery side, great steps have also been
taken and no -ship cepable of lsunching at an Australlan ship—-
yard need imvort a meln propulsion engine, although the choice
ig restricted to one or two deslgns.

The 1917-1922 ehirbuilding progremme of "D" and "E'
class ships was supple.ented by enzine bullding by Messrs.
Thompson & Co., Castlemaine, Victoria, and by the Government
Dockyvard at Walsh Island, Newcastle. These were standard
triple expansion engines and Scotch type boillers. The
programme which commenced in 1942 was, and is, similarly
engined by Australian industry — at least as far as the main
propelling engines are concerned.

The "A"' or "River" class ships were provided with
triple expansion engines of cylirder llameters 245", 4O0z" and
67" ané stroke 48" faking steam at 240 p.s.i. from HcNeil type
watertube bolilers. A special Teature of these bollers was
the burning of ccal on mechanical stokers, or alternatively oil
fuel the apparatus for which was fitted at the other end of the
furnace. The engine exhausted into a Bauer Waoh exhaust
turbine, at 10 p.s.i. absolute, increasing the power by about
25% to the proveller shaft through gearing and an hydraullc
coupling, as usual in this arrangement.

These and similar units for the smaller "B" class
ship were manufsctured at the shipyards although such special-
iged items as the exhaust turbine were imported from Britailn
and the gears cut at speciallsed works.

A Commonwealth Government Marine Engine Works was set
up at Port HMelbourne to specialise in the constructlon of
heavy marine engines realising thet such was not only necessary
to the wartime programme of standard ships with standard
engines, but even more so to possible post war activities.
Shipowners being traditionally private individuals have a

natural reluctance to order stancarcd ships. In many ways, &
shipowner's personality is expressed in his ships and some
alternative type of machinery had to be offered. This has

been achieved in the for: of Doxford oil engines, being buillt
at Port Melbourne under licence from William Doxford and Scons
Ltd., Sunderland, Zngland.

The Commonwealth Farine Engine Works, Port MKelbourne,
is now engaged on the congtruction of its 37th and 38th
engines. These sre Doxford engines, type 67 LBD 5 each
developing 5700 B.H.P. for installation in two bullk carriers
each of 15400 tons dencweight carryins capacity being bullt at
the B.H.P. shipyard, Wavalla, for Bulkships Ltd. (& new
subsidlary of the five Companies mainly nentioned in this
paper). The size of Doxford cngine built at these Works has
steadily increased since the first, engine No. 21,a Doxford
type 56 1b. 4. developing 3000 B.i.P. was bullt in 1953 for
1.V, "BOONAROO".

The previous twenty (20) engines were all steam
engines, the first two being delivered in 1944 and 1945 for
"RIVER LODDON'" snd "RIVER MITTA" then building at Williamstown
Naval Dockyard. Their output was 3590 B.H.P. each. Four
such engines, each of output 2790 B.H.F. were bullt for
various "B" class ships, and thrse double compound Lentz
engines each of output 1850 B.H.P. in 1946 for "D" class ships.

These Works zlso produce high speed steam eninges
for driving auxllisry gzensrators, and standard deck cargo
winches.
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her i, -ortant merine engine bHuilding activity is
that of the well known Polar enzine DY uﬂe State Dockyard,
Newcastle, unae license fro:i. the D““Sdt Swedish Company,
iessrs. Nyquist & Holm. This is & =uch enaller engine than
the DoAford — in fact The IL47iL Po ar engine as recently fitted
intc the latest Australian built sug "WALUVBA" develops 1310
B.E.P. &t 300 R.7.M. It is = two (2) stroke engine, as is the
Doxford, and very robust and reliable. Although world
tendency in tug engines is towards the lighter, 750 R.P.X, and
faster four (4) stroke engines, the Polar engine 1s very
popular and there are nany such engines 1in ships on the coast.
However, State Dockyard is now oullding only its third engine.
One reason for this is that ships bullt in Australia can only
gqualify for the subsidy of 33 1/3% iT the gross tonnage 1s 500
or over. If so, of course, the engine, being part of the ship,
also comes under the suvsily. However such craft as tugs do
not qualify for this subsidy, and therefore an Australian built
engine can only be bought for it at its full Austraslian price.
As there is no tariff protection for engines of this slze 1t 1s
obviously much cheaper %o import such an engine from Britain,
unless it is For & ship to which the General Shipbullding
Subeidy apnlies, ie. 1f it is HOC tons gross or ovVer.

Ano t

Megers., Welrers Liulted, of Maryborough, can manu-
facture "Mirrlees'" type enzines under license. These also are
in the smaller range.

There are inricaticis That the Sulzer engine may
shortly be built under license in Australla. This engine 1is
comparable with the Doxford in size and range of powers.

Other possible deovelopments include the overhauling
of Deltic engines at the Coumonweslth Marine Engine Works Port
Melbourne, in conjunctiion with the Enclish Electric Conpany

(c) Some British Shipbuilding Comparisons.

If the Australian shipbuilding industry has its
problems, so also has that of Britain Ifrowu whence we draw our
traditions and our knowledge. Although the British output of
gships in 1959 is impressive, as 1is also the order book at 30th
Novenber 1959 amountingz to 4,296,000 tons Zross, the pertinent
fact is that a year 3“ov1ously, at 30th November 19 58, the
corresponding figure was 5,665,00C tons gross. Pleinly,
orders are dicinishing and cou ﬂ“tlblOﬂ from Continental ship-

yards is increasing.

Some interesting Tigures of British costs were
published in "FAIRPLAY', 14th January 1560.

These are quoted verbatun.
For & standard ¢

ig
13000 tons deadweight, speed
apparently are:

gse

1 o0il engined ship of 11000/
15 knots, sterling prices
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DATE PRICE PRICT Pa3 TOCM D.W
Closead Open
Shelter Shelter
deck deck
Ship Ship
£ £. 8, £, 8.
30th June 1G76. 1,015,000 g& - 0 92 - 5
31st December 1956 1,045,000 o - 10 S5 - 0
%0th June 1957 1,060,000 £3 — © 36 - 5
31lst December 1957 1,105,000 6 - O 100 ~ 10
30th June 1956 1,110,000 85 — 10 01 - O
31st December 1558 1,110,000 85 - 10 101 - ©
30th June 1959 1,060,0C0 83 - 0 98 - B
31st December 1GH9 1,030,0C0 79 - B 9% ~ 10

For a built to requirement motor-ship (what "Fair-
play" calls a "ready motor-vessel! of the sane size) the cost
per deadwelght ton varied in 1956 from £92-5-0 to £65-5-0 for
a closed shelter decker and from £109 to £/7-5-C for en open
shelter decker.

"Fairplay" also zives some figures for & slightly
smaller, and therefore iore conparable ship of dimensions 425
feet x A8 feet x 29 fest to second deck and 36 feet to upper-
most continucus deck. Deacdweight ftonnage as an open deck
siiip 9500.

Speed 12 knots from a 3300 B.H.P. dlesel oll engine.

The cost per D.W. ton for such a standard shelter
deck ship varied from £26 per D.W. ton in 1945, to £46-5-0 in

6 1
1950, to £72-10-0 in 1955, to £76-10-0 in 1959.

The corresponding "ready motcr-vessel'! varied from
£25-5-0 per D.W. ton in 1945 to £67 per D.¥W. ton in 1559,

rling figures with which
r application of the

These are the order of
Australian figures must compare &
33 1/3% subsidy.

ste
fte

Actually, a particular motor cargo-ship known to
the writer built in 195h to a high Australian speciflcation
of dimension 320 ft. B.P. x 4G'-o" B.P. x 29'-8" to shelter
deck speed 12 knots; cost £100 per ton D.W. This appears
more realistic.
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PART VITT

1945 - 1960 PIARICD

1

The last fiftsen yesrs of this Survey, from 1945 to
1960, have been in many ways &s criticael as the Ifirst such
span from 1860 to 1675 when great movement was sstir to expand
shipping services to coastal setilements and to form groups
later to become inmportant Coupanies to finance and control
such interprise. Froz 1945 %o 1960 a critical observer might
detect almost the reverse trend. Companies are etill as
sound as ever but their fleets have greatly diwminished. Azain
the temptation i1s great to e.phasise the competition from rail-
ways and road from the one viewpoint, whilst another view
Tends to criticise shipowners for lack of foresight particular-
1y in not replacing the passengsr ships, now almost extinct,
immediately after the war. Yet another point of view
emphasises the vast, almost terrifying labour unrest which
permeates this industry. The backgrounds to these viewpoints
are not the concern of this paper except insofar as they
affect the design of ehips which now emerge from their century
of shipping on the Australian Coast.

However, 1t does appear relevant to the narrative to
explain the way in which the Government dbuilt, and hence
Government owned, ships of 1942 and onwards, have been
integrated into the Coastsl shipping scene to compete on egual
terms with ships of the private Coupanies. Such, of course,
represent further corp=tition to the latter, but surely a
stimulating and therefore most valuable one to Australia.

Appendix 7 shows that in the first post war year
1946 the fleets of the six main Australian Shipping Companies
so far considered (including tugs) for convenience and com-—
pariscn totalled 85 ships. Of these, five (R) were the
passenger ships "DUNTROON", "KANIMBLA", "MANOORA', "IANUNDA",
"WESTRALIA", in various stages of being refitted by the Navy
for a return to their peacetime occasions. In addition the
Broken Hill Proprietary Co. posscssed eight (&) ore carriers,
and the Commonwealth Department of Supply and Shipping owned
seventeen (17) ships of whilch fifteen %15) were built in
Australis under the Australian Shipbuilding Board, and under
which source more ships were in hand. As these Government
ships were the only newcomers of aay consequence to the
Australian coast during World War II they, and their Aust-
ralian built successors must form the main subject of this
period.

0f the 14-lo. cuch ships in service in 1946, 12-No.
were standard "A" class steamers already mentioned in Section
VII and better known perhaps ag the River Clasg, of 9000 tons
deadwelght and 5100 tons gross. They were reputed to cost
A£640,000 each or £/1 ver ton Geadweight in 1943. This clasg
has now disapneared fro. the coast, the last group having
recently been sold to far ZTastern buyers. They were success-—
ful in war and later ii cerrying grain cargoes to Indis and
sli:ilar charter work in Zestern waters, which ended mainly with

the settlement of the Suez crisis. But for coastal general
cargo work thay ware rathzr too large, and, because of their
between decks, unsuitable for bulk trades. Only one more

Tfollowed this group "RIVER BURVET" in 1947, making & total of
- 13-No. "A" class ships.

[
v

02> other two Australisn built ships classified by
Lloyds in 1946 were "2ELAIEZRE" and "DCRRIGON. These were the
smaller "D" class sinzle deckers with poop bridge and fore—
castle superstructure in the former ship built at Whyalla, and

N
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extended poop and forecastle cecks in the latter bullt at
Newcastle. This gsve gross tonnages of 2335 and 270C
respectively. The extended poop deck was to permlt some
passengers. Deadweight tonnages were 28C0 and 22C0 costing
£390,000 and £500,000 each or £140 per D.W. toan for the
three—~island cargo type and £227 per D.W. ton for the cargo
passenger type. Both ships were propelled by double com-
pound Lentz steam engines, later to be replaced in one of
this "D" class by Polar dlesel engines as a trial conversion.
It is believed that although the conversion was a ftechnical
success its cost was not economically Jjustified. These
ships were built to dimensions 270 ft. B.P., x 46 ft. x 213 ft.
for a speed of 12 knots and are a useful size for some of the
less lucrative trades such as these to Darwin as a terminal
port. The latest returns indicate that six of this class
are stlll operative.

The immediate post waer yesrs saw an Australlean
shipbuilding emphasis on to the intermediate class, the "B
class, at leact one of which was acquired by each of the
major shipping companies. For example, Adelaide Steamship
Co. purchased S.S. "BORDA" and S.S. "BARCOTA", Australian
Steamships took over $.5. "BALAAR", Huddart Parker S.8.
"WOOMERAY, MceIlwraith YcZacharn S.S. "KCCRAWATHA", A.U.S.N.Co.
S.8. "CALOUNDRA" ané “he Australian Shipping Board (now the
National Line) acquired 5.S. "BILKURRA", S.S. "BINBURRA", and
M.V, "BOONAROO". All these ships are ectively employed.

They are built to dimensions 36C ft. B.P. x B3 ft. x 24&Ft.

to upper deck (33 ft. to shelter deck). Their tonnages are
6300 deadweight 4100 zross. If anything they too are proving
to be rather too large for coastal service.

The construction of the "B" class of ships was com-
pleted in 1954 after which the emphasis has been placed on
special ships — mainly bulk carriers, drive on-drive off
vessels, container ships such as, by name, "LAKE CCLAC" 10221
tons D.W., "IRON FLINDERS" 1900C tons D.W. (B.H.P.Co.),
WMUNDOORA" 520C tons D.W. (Adelaide S.8. Co.). MV, "PRILICESS
of TASMANIA" ig the Ffirst drive on — drive off ship now belng
followed by "BASS TRADER'. :

The fact that the last named really revolutlonary
ships have been built for, and will be operated by, the ,
Australian National Line which wes fermerly the Australian
Shipping Board, prompt some diversionary notes on this now
permanent pattern of Government owned ships operating in
cornpetition with those of the private Shipping Companies.

After the war it was thouzht by many that the
Shipping Companies would be permitted to purchase the wartime
built ships as did occur after the first world war.
Negotiations were spread over many years but finally broke
down and the Australien Coastal Shipping Commission Act was
passed in 19%6.  This Act (Fo. 41 of 1956) repeals the
Shipping Act of 1949 end suthorised the winding up of the
Australian Shippins Board, and is described as "An Act to
establish an Australien Cczstal Shipping Commission to
operate certain Shippinz Services, and for other purposes".
The Commission consists of five Commissioners appointed by the
Governor—General (Ssction 8), anéd one of a list of thirteen
Powers of the Coummission set out in Section 16 (2) is "to
carry on the general business of a shipowner in relation %o
any shipping service ovnerated by the Coumission". An
important Sectlon 17 eupowers the Minister to order the
Commission to operate = shipping service "to meet the
requirements of a particular ares when it 1s desirable in the
public interest that such a shipping service should be
provided". This, of course, is beyond what can be expected
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of & private Shipplng *Dany which of necessity must, without
too much ¢delay, show & Zinancial return Ttc its shereholders.

A provision of the SeculJn entitles tThe Ccommission to be re-
inbursed by the Commonwealth Government in the event of a loss
(under certain conditions). A Shipping Company would not be
“entitled to such re-imbursement.

Obviously, an iiportant part of this Act is the
protection of the Shippinz Companies which could otherwise be
completely supersecded by the Coumission. Hence we find
another Act (No. 42 of 1956) entitled the Australian Coastal
Shipping Agreement Act and described as

"An Act to approve an Agreement entered into by the
Commonwealth with resgspect to Australian Coastal Shipping, and
for purposes connected with that Agrecmenth.

This most inportant document, after naming fifteen
Companies with whom an Agreement wsag made with the Commonwealth
of Australia on 18th May 1956 continues thus:

"WHZREAS the Commonwealth Government proposes
to introduce lesislation into the Parliament
of the Commonwealth to constitute a Commission
to be called the Austrelian Coastal Shipping
Commission.

AND WHEREAS the Companies and the Commission,
when 1t 1s constituted, will be major operators
of Shipping services on the Australian coast
for the transport of passengers and goods:

AND WHERZAS to facilitate trade and commerce
among the 8tates and assist the defence of
the Cormonwealth it 1s expedient in the
opinion of the Counonwealtnh to make provision
for the purpose of ensuring

(a) the continued operation by the Companies
as well as the Commlssion of ships in the
Australian trade;

(b)  the maintenance of competition between
the respective Companies and between the
Companies and the Cownlssion;

(c) the efficient and econo.ical opsration of
shipping services in the Australian
coastal tTrads; and

(d)  the maintenance of the Australian ship-

building industry."”

he document proceeds to discuss details of the
Agreement one of which (Clause 5(1)(a)) requires the Coupanies
to "acquire and maintain in operation vessels of sufficient
number and tonnage and of ch types as will, with the vessels
of other Companies and of the CO@HlSSlOD provide adequate,
efficisnt and econonical coastal and terrltorlal shippin
services'. Companiee sre also charged (Clauss 5(1)(6)) %
"conduct their shiponing operstions in an efxlolent ang e conomloal
manner and under cornetitive conditions.'

These two cocunents heraldad the AUSTRALIAYN NATIONAL
LINE and have been quoted in some lenzth because they are the
current instruments under which Government and private enter-
prise are competing in the Australisn coastal trade, and also,
it will have been noted, by which the Australian Shipbuilding
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incustry 1is hoped To survive.

Returning to the historical narrative it will not be
surprising to note that few ships of conseduence have been
bullt overseas for the Australian coast since 1956, although
James Paterson's "PATTAWILYA'" and Huddart Parker's "WATAXURRA"
were purchased overseas as secondhand ships to meet particular
urgent conditions in 1957 and 1956 respectively. MeIlwraith
MeEacharn's orders for "KOOYONG" and "KOCLIGA'" (new dbuildings)
were also placed in Scotland about this time.

Prior to 1956, however, a number of cargo ships were
built in Britain during this post war period for the coastal
trade, several even for the then Australian Shipping Board,
forerunner to the National Line for which the ships ("TIMBARRAY,
"NILPENA") now operate. This wss perwitted because of full
employment in Australian Shipyards at the time, and also because
the Government subsidy, i1f any, was then 25% under which
Australian tenders could not compete.

The Adelaicde Stesmship Company's "MINKARA" in 1954
was the first of a group of highly efficient cargo motor ships
built in Britain in this period,. She is not a large ship
being of dimensions 311l.4 f%. x A7.5 ft. x 19 ft., and gross
tonnsge 2616. As such she is indicative of a trend towards
smaller units with quick cargo handling equipment. The
emphasis in such vessels is recduction of time in port.

A similar theue prompted the design of Huddart
Parker's "WARRINGA" (339.6 ft. x 49.8 ft. x 20.2 ft. Tonnages
2716 gross 1266 net) which appeared in 1955.  She was built
on the Firth of Forth as was "MINVKARA", and is propelled by a
Doxford four cylinder oil engine, and with a double set of
electric cargo handling winches and derricks at each of her
four hatches. She 1s a shelter deck ship, with provision for
carrylng refrigerated cargo loaded if required through "gun
port" doors intoc No. 2 between deck where three such cargo
chambers are located. Her deadwelght lifting capacity is
4250 tons and speed 12 knots, although in the general cargo
trade between Melbourne and Adelaide 10 knots i1s sufficient
provided 1t can be maintained in all weathers. Thig is the
lmportant feature about speed — to maintain it - and the oil
engine appears to suffer a little in couparison with the steam
engine in ability to hold 1%ts revolutions. TWARRINGA'S"
consumes 6 tons of marine Giesel Fuel per day and 1s regarded
as a very efficlent unit. She 1¢ now handling cargo in 3 ton
containers which is the trend in the general cargo trade and
the ships with the most sdequate lifting equipment are the most
sultable. "WARRINGA" represents an important step forward in
ship accommodation planning coming probably as the first
Australian ship whose keel was lald after the issue of the
Australian Navization Act Accommodation Regulations dated 20th
April 1954. Hence all crew are accommodated in single berth
cabins which are pleced anidehivns under those of the officers.
In this respect she recsnbles the American layout. In later
ships, however, some of %the crew are accomuodated aft under
the poop deck and there sppear to be advantages in so placing
seamen with recreation spaces whereas engine roon personnel
with mess rooms are auidships. Such an arrangement will be
found in the same Co.psny'e 'WATAMURRA'", ex "FRED OLSSON", and
acquired from previous Swedish Owners in 1956. She 1s some-
what smaller than "WARRIFGA" being of dimensions 298 ft.b.p. x
44.3 Tt. x 26,7 ft. and tonnsges 1894 gross and 85% net. The
low tonnages for such dirensions are an application of eononic
interpretation of the Tonnage Regulatlons in srranging for a
many spaces as possible to be elther deducted or exempted,.
These Tonnage Regulations have, of course, prompted the shelter
deck ship especially on the Australian coast where until
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recently tne 11qnuer V‘ssses of zeneral cargo nave predominated.
ca

However, with the heaviar arzoeg and a,yeclally,ueck cargoes,
many feel tne%éﬁ§ant“1 1gs should be carried up to the shelter
deck.

A further feature of "WARRINGA'", and also "WATAMNURRA',
1s the location of the Officers' dining sealoon at the after end
of the boat deck directly over the galley, two and one deck
below respectively, to which a food 1ift is arranged. This
has undoubtedly proved & superior location to the esrlier
position amongst the cofficers' accommodation, and most later
cargo ships of this tyne followed such an arrangement.

Continuing this line of gsmall cargo motorships M.V.
"BURWAN" and ¥.V."CIXTURY" were built in Britain in 1956, and
I.V."ACEDON" in Germany in 1057, for Australian Steamships
(Howard Smith) Ltd., and "KCCLIGA" and "XOCYCNG'" as already
stated in Britain for Kcliwralth tlcEacharn reaching Australia
in 19R”8. .V, "MJERINGA'" glso reached Australia in 1958 from
Britain where she was bullt for Adelaide Steemship Company as
a sugar bulk cerrier. She has replaced at least two of the
"BAROSSA" class in this service on the Queensland coast.

Two still smaller ships which were built in Britain
for Adelaide Bteamship Co. and Huddart Parker Limited in 1954
and 1955 were "IZARRA" and '"TATANA" each of dimensions 234 ft.
x 39.5 ft. x 14.6 ft. of gross tonnage 13956.

They are both single deck ships with extended poop
deck above and under which all accommodation is arranged.
Propelled by British Polar engines they have been Very success-—
ful and further indicate the trend back to smaller ships for
general cargo.

This covers the aroup of oversess new buildings
between 1954 and 1958. It is an important group because it
comprises the last the Australian Coast will probably see of
the general cargo carrier. Except for two small such vessels
in 1959 for the Union Steamship Co. of N,Z., "POCOLTA" and
"RISDON", all other subsequent new ships have either bulk
carriers or the drive-on drive-off ship "PRII'CESS OF TASMANIAM,
and this would appear to be the pattern for the future.

Meanwhile the luxury passenzer ships of the 1930's
have been reduced to two, namely "I'ANCORA" and "XANIVBLAM with
the sale of "WESTRALIA" qnd "DUMTROON" o0 oversess buyers.
Aged 30 years and 24 yeers respectively both ships could in
any case have been regardec cg havine endured faithfully and
well a normel 1life span. The éistrrbln@ Teature 1s that so
far they have not been replaced. The whole econoi:ics of the
speclalised coastal passenger service appears not now capable
of supnorting such ships under Australian condlitions.

As guoted ship totels have included tugs when owned
by the five Companies whose fleets we have considered,it is
relevant to add that 2 wmove is now afoot to replace many old

steam tugs. The letest addition Tto the Melbourne tug fleet
1s the motor tug "WALUI'BA! which replaced "ZAGLE" in June 1960.

This period,and indeed the whole century,can well be
ended by & perusal of what is now an annual publication of the
Department of Shipping and Transport entitled "Australian
Shipping and Shipbuilding Statistics" (reference 11). From
this document can be seen,amoncst a wealth of information, that
TOTAL AUSTRALIAN OWNED - AUSTRALIAN REGISTERED SHIPS, 116 No.
TOTALLING TCMS D.W., 612377. TOS CGROSS., 455094.
In addition a further 10-Fo. New Zealand owned ships are
licensed to trade on the Austreslian coast. Hence the
TOTAL INTEZRSTATE FLEET IS 126 VISSELS AGGRZGATING 640,202
Tons D.W.
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PART IX - 80T

i) Size.

ii) Speec.

i Carzo Cerrisge.

Carwo Handling

Accoiiodation.

Location of Ilachinery.

Nuioer of Decks.

Life Seving, Fire Protvection and
Co*.;klon Pravention.
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ix) Mai Records.

x) Hvli uvrr051op Preavention.
(1) IMGIVES

(1) Tha Serew.

(11) Co poundinz.

(111) Tri-ls Zxpansion.

(iv) Fuel Conswiption.

Repeated re7erence has been made to ilr. MYurray's
paper already wnentioned in these MNotes as, in covering the
"zrchant Ships 1860-136C", the Austrelian scene as
me l as the British and World Scene has been traversed as far
as ship cesign, construction andé propulsion is concerned.
However, some Joints hersund woulcd appear to apply
especlially to Australian ships.

ct
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()  sHIP,
(1) sIzE.

In .:erchant ships desi.ned %o trade world wide the
general trend nas Dbeen, and still is, towards larger ships.
For example, in Britain, the sveracs size of cars &0 ship built
during 1070 was 24C feet long, whilst in 190C it had risen %o

32C feet long. In 1950 co.parsble ships averaged 465 feet
long. Anongst the reasons for this trend are the facts that

larger sihips show a higher deedwelght to displacement ratio,
lower crew to deacwei:zht ratio and lower speed to length
ratio which mesns lese resigtsncs and rower, and, altogether,
better economy then = snaller ship. Cn the Auscralian Coast,
however, this trend, slthough racosnisable, has not been so
marked in cenarel ¢rr.o \“ios (it is more marked now in bulk
carriers) - in fsct the tendency in the pest decade has been
2 reversion to the su;e ar general cargoe snlps with an
abundance of carwzo nandling equipnent. This is obvicusly
the result of R,TWououio“ in the voluwue of general cargo and
the desire %o Geliver it duickly on fixed time table
schedules. In 196C the ,ost popular general cargo carrier
1s a vessel about 300 long with a deacdwelight cargo
capaclity of about 3hCC to J4CCC tons, and speed of 12 knots
in all reasonseble woether.

B \J

(11) SPZ#D.

Until rocently speed was not such a vital require-
nant, Ten (10) knots wes usually sufiicient for voyages of
up to say oCC niles as batween Felbourne and Sydney, provid-
ing 1t could be maintained atvarss weather. hoyaver,
these short haul ages sre now melnly lost to road transport
with its unique Feature of door %o door Gelivery, and the

i




38.

same shins on longer runs from sav felbourne to Fremantle are

found to be too slow,  Fourteen (14) knots, and in all

reasonably bad weathers, is the desirable speed of 1960.

This factor must cause an increase in ship size to accommodate

the greater power nlant. The well known relationship speed

in knots divicded by the squere root of the length in feet

should equal ebout C.& for econo:ical propulsion. from the sudden

upward trend in the last decade of this figure noted by :tir. Murray
(1i1) CARGC CARAIAGE.

Ancther reason for larger size ships is the trend to
carry general cargo in containers. These steel lock—up
boxes are designed mainly for a gross deadweight of 3 tons.
The tare weight of the contalners themselves has not yet been
reduced to less than one-half ton, which means that consider-
ably more volume is required to carry general cargo by this
neans than by stowinz each item individually in the hold as
formerly. However the advantages are obvious. The
indications are that a ship to 1ift 3750 net tons of cargo in
containers will require to be about 380 feet long, and 7000
shaft horse power will be reguired to yileld 14 knots service
speed.

(iv) CARGC HASDLING.

Only now, in 196C, is the tendency clear and
definite that the century old methods of handling cargo by
means of derricks, wire runners and winchesg, all carried by
the ship, are to be replaced by cranes. Unlike Europe,
Australian ports are to date generaelly not so well equipped
with dock side cranes, and, in this period under review, the
ship's equipment nas usually been the sole means of loading
and discharging. In Britain ship's cargo handling equipment
is administered not under the Merchant Shipping Act directly
but under the Factories Act. In other words, when a ship is
no longer at sea and ig working cargo at a dock side the same
safety provisions aponly as in a factory. This is not so in
Australian Ports. Ships cargo handling equipment is pro-
vided for in the Navigation Act, and the operative regulations
under the Act are the Loading and Unloading Regulations. The
equipuent is surveyed annually by Surveyors as part of the
Equipment Survey, and derricks proof tested each four years
usually, for convenience, concurrently with the Lloyds
Special Survey. These Regulations are about to re—appear in
revised form when it 1s expected that considsrable limitation
wlill be placed on the working in Union rig. To the present,
cargo derricks have invariably been designed and proof tested
(usually for = S.W.L. of 5 tons) for operation as Swinging
derricks. For many years, nowcver, Union Rig has been the
favoured method of working in Australian ports. Luckily,
perhaps, the load heas been limited to the S.W.L. of the most
convenient sized wire runner which 1is 2%" circumference with
a 5,W.L. of 3 tons. Union Rig operation can impose greeter
loads on the guys, with components of load along the derrick
itself, and the new Regulations are expected to reduce the
S.W.L. in Union Rig %o one-half ($) that of Swinging Derrick
operation unlesgs a higher S.%W.L. can be proved to be safe.
With the advent of 3 ton zross containers, and 5 ton parcels
of steel, some major alterations will probably be necessary
to some ships' equipment, and the ultimate effect in new
tonnage will »nrobebly be & change %o cranes. Bulk carriers
can now generally rely on loading and discharging edquipment
at their terminal ports.

HATCH COVEERS of the folding or sliding type have now super
(v) ACCOIZ/CDATICN, =-secded the traditional wood planks
on portable hatch beams.

With the appesrance of the Navigation (Accommodation)
Regulations in April 1954 the trend, which coumenced much
earlier, towards 2 very high stendard of accommodation was
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gulations follow the

leogelisged. Goener=11v, the Australian Re
British Regulations resulbting froen the 1948 International
Convention for tha Su7~ty of Lifs at Saa Provebly the
sreatest alffarence is the provision of single bertih cabins
in all ships of 25CC zvross tons and over. ~ In practice this
has come to wean sinzls berth cabins in all ships unless
quite impossible for space rsssons. Another Australian
brovision contained in these Reculations is an Accoumodation
Comriittee coumprising four representatives of Shipowners and
four representatives of the Maritime Trade Unions under the
Chairmanship of the Director of Navigation who has the cast-
ing vote. All accomuzodation plans for new ships have to be
examined and passed by this Committee on which pressure 1is
even exsrted to carry accommodation standards far beyond the
minimum laid down in the Regulations.

As well as mechanical Air Ventilation Australian
ships are required to have natural ventilation of cabins.
Now the trend is towards full air concitioning in new ships.
Hot and cold runnins water in all cabins is another accepted
extension of the Regulations, and strong agitation invariably
follows any lowering of standards in the furnishing of crew's
cabins conpered witih those of officers. An Arbitration
Award provision provides for the re—-painting of all accomm-
odation at intervals not exceeding 15 months. This has
prompted the use of lasinated plastic materials Tor bulk-
heads, and where posesible, for ceckheads also, as this
materiel does not racuire re—-painting. In a new ship its
high cost is %therefore justified. Laminated plastic lined
plywood 1s also used for table tops and suitable furniture.

Generally, the basic consideration is to save
subsequent maintenance even at phenomenally high initial cost.
Thus we see Curaliun framed chairs in mess and recreation
rooms, duralium or stainless steel furniture especlally in
galleys where the use of wood, so long unchallenged, is now
fast disappearing. Acconiiodation floor coverinzs have been
a troublesome problem becauss of the tendency to usedetergents
as a labour saving cleaning device. Linoleun and rubber, in
elther sheet or tile form, have given way to an asbestos
based tile which so far appears the most satisfactory to date.

The location of crew accommodation has already been

mentioned elsewhere. The forecastle, of course, is not now
allowed, nor is any space below the main deck. The earlier

tendency to group all accommodation amidships is now rather
relaxed in favour of the poop superstructure for some seamen.

Accommodation is also surveyed annually under the
Navigation Act before & new Zguipment Certificate is issued.

(vi) LOCATION OF KACHZIVERY.

Tradition and custor die hard in maritime thinking,
and the moving of the machinery from amidships to aft has been
long and swasnmodic. The advantages of placing it aft at last
appear established in Austreslian service as elsewhere. Mr,
Murray devotes considerable space to these advantages pointing
out that initially the - idship position was favoured because
1% provided better space for the cumbersome horizontal steam
engines of the psddle ship dayve of over a century ago, and
later, for cosal burning ehips in which the fuel nad to be
carried adjacent to the nachinery space and 1t was necessary
to avoid extreme 2ltarations in trim as the coal was used,

The change to oil fuel, of which less was required, provided
more Tlexibllity in relative machinery and fuel tank location,
and has enabled the full and valusble amidship section to be
used for cargo. Machinery aft does, however, create more
ballast problems, and a deep tenk, or belancing tank, forward,
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510 unweloome reculire-
compronlise is some-
of arranxing three
one hold aft. |
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2 e roor =né deep tank awnidships.
(o) anlﬂP roci thres quazrter way aft and deep
tank = little fO“t“rd of amidships.
(¢) engine room aft with deer tank forward.

The mending nonent fiwures indicate th@ «dventages of the
engines aft condition (c). It is perticularly notable that
although the sghip ig sssuied to be ho..ogengously loaded 1in
ballast condition, with desp tank a’rty, the bending mowment
is still & hogsging one.

The ficures do in FTact support the assuwpltion that a
merchant ship, esvecilally with enzines awidships, 1s more
ofsen subject to hozging stresses than to sagging stresses.
This fact has prompted the trend to longitudinal framed con-
struction at least as far verticel as the tank tops and
transverse framing from thence. Longitudinal framing under
single decks is also very sounc practice. The leck of
lonzitudinal strength alony the bottom revealed itself in some
of the fully welded "> structures of the immedlate post-
war years when tranQV?"se Prﬂmlng was adopted.as in .
rivetted ships but without angle brackets necessary in
rivetted floor constructlion but unnacessery in welded con-

struction. RBuckling of shell plating was soon noticed
egspecially as the decin plates begen to wear and perhaps umore
and more clastically. “‘céifications in DB spaces are often

effected by welding hcrizontel intsrcostal between frames.

(vii) NUI'BZ= CF DICKS.

The sheltercsck type of ship has always been
popular on the Australian cozst for gonernl CAIgO0 carriage
because of the larze voluie i . . cepacity thereby provided.
With the present trend to bulk cerzoes, however, single deck
vessels ars praferred. For Containers 1t scems cleear that
an "og'n shin" will ernsrge 1.e. a class having & very wide
hatch, =liost ou* to e ship's side, so that containers can
be han led stralint in and out by geniry crane.

g2dy been referred
e and forecastle,
iminated the fore-

Cargo ship accomimodation 1na al
to three superstructure decks, poop, dLrid
except that the 1“48 Convention Ilnaliy e
castle for any such purpose.

re
&
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In passenger ship layout, there 1s a notable
difference between ships of the nlnetcenth century and those
of the twentiasth. The bullt up tisrs of passanger decks so
Tauliliar todny were notablr »bsunt in British and Australian
passenger ships up to 19CC. Quoting from lir. Hurray's psaper
"Thig derived from the ilerchant Shipping Act which limited
the nuuber of pessenzers c-riried on the up?er deck. In 1694
the Act ¢ic nou permls aquqnonrs to be carried on more than
two dncks, witi : one Cﬁbin passangoer for
evary 100 GO“S or czlstored tonnage could be carried
in 2 poop or deckhouse This restricetion, which had san
indeterninats orizin, ~“*s not romoved until 19C6, when the
1894 Act wa ded to the eifect that passengers could not

ba carried on more than one Jdeck below the watsrline; no
mention is mede of goaﬂﬁnpera sbove that deck. I other
countries, notably in Ge2rosny where the restriction did not

epply, a &T“”t@f nu..ber of passengers were carried above the
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upper deck and thus better accomnodatlon could be offered" -
"The amendient tc the British Merchant Shipping Act allowed
British Cesigners more latitude, =nd advantage wes taken of
this in the PLUSTTANIA" and "AURYTANIA" where three tiers of
‘superstructures were fitted."

This latitude was quickly applied to the Australian
passenger ships of the 19C0-1920 period, and the main differ-
ence between say "WESTRALIA I' and "ULINAROA', "CANBERRA",
"KAROOLA" etc. 1s explained. But as mentioned when describ-
ing these ships the preference was to carry the long poop
deck of their predeccessors forward for the whole ship's
length to provide not only forecastle crew accommodation but
"steerage" passenger accommodetion thereabouts as well. The
long poop deck was then added for prouenade purposes with a
bridge deck above as the well known boat and sports deck.
Navigating and Enginecr Officers' accommodation 1is arranged
in further supcrstructure on this deck. It 1g the popular
conception of the orthodox passenger ship of 1960. It 1s
most unfortunate that Australian economic conditions do not
now permit what was in the 193C's a business man's very
popular recreational weekend — to leave say Melbourne on
Saturday afternoon and reach Syvdney or Adelalde 1n time to be
at his place of business by 9 a.m. on Monday.

Obviously the Naval Architect will suspect difficult-
ies in these tiers of superstructure decks upon which the
Regulations set no limit as to number. Continuing from Mr.
Murray's paper -

"Phe addition of several tiers of superstructures
to the top of the main hull girder of the ship brought with
it certain problems of strength and stability. From a
theoretical point of view it is obvious that it is better if
advantage can be taken of the contribution which an efficient
superstructure may make to the main hull girder of the ship,
but in practice it is difficult to achieve the integration.”

In 1875 it wes advocated that "it was infinitely
better that the superstructure should be severed at different
parts of its length to prevent it taking the longitudinal
strain in an undue degree than to carry it right fore and aft'.

This argument has its supporters today and hence the
expansion joints often to be found in boat and promenade
decks.

The other argument of course is that of 1915 which
"gdvocated that the scantlings of superstructures should be
so proportioned that they should be able to take thelr share
in the general straining action of the hull --".

This latter aporoach, of course, lead to heavy
superstructures and serious effects on stability. The 1960
solution is the use of aluminium, of which Mr. Murray says -

"An important method of obtaining the best of all
worlds, however, is by making the superstructures of
aluniniur alloy. The Tom Young's Modulus of this alloy
reduces the stresses on the superstructure and makes it
possible thus to accept greater strains and displacements than
would be possible with steel.

Aluminiur superstructures are about half the weight
of the steel structures they replace, taking into account the
fire insulation recuirements and the lightening of the weight
obviously eases the stebility problem. Broadly, it can bve
sald that for a given beam three tiers of aluminium super-
structures can replace two tiers of steel structures without




42e

detrirent to the stebilitv.!

- J

i tely, structural drawings of the Aust-
ralian psasteng i 0% the 19CG-152C period are not
available. One woulc no%t be surpriged to find their
superstructures designed for full strength and thus were
relatively heavy. Sucn would perhaps help to explain the
doubtful stability for which they are remembered.

Unfortuna
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(viii). LIFE-SAVING, FIRT PRCTECTION and
CCLLISION PREVENTION.

The Australian Nasvigation Act Regulations follow
closely those of the British Merchant Shipping Act, and
reflect a very close interprstation of the several Inter-
national Conventions for the Szfety of Life at Sea at which
Australia has been represented. It can rightly be claimed
that Australian standards are very high and accidents and
losgs of life as a recult are remarkably low, at least since
the application of the Navigation Act. Before then, the
record of ship losses is not so good, and an alarming number
of wrecks lie in the vicinity of such turning points as
Wilson's Promontory and Gabo Island.

The latest International Conference was held in
London in June 1960 under the auspices of I.¥.C.0. (Inter-
Governmental Maritime Consultative Organisation). .
Previously these Conferences have been convened by the Brit-
ish Government, the first occurring in 1913 following the
"TITANIC" disaster. The journal "FAIRPLAY" published some
interesting background on 12th May 1960, and because it is
sometimes wrongly thouzht that British interest in safety of
life ot sea commenced with this gigantic tragedy some
relevant extracts from the "FPAIRPLAY" article are transcribed
in APPENDIX 10Q. :

(1x) MAINTENANCE — RECCRDS.

By comparison with corresponding British Companies,
the Australian Shipping Companies are small. For this
reason the Marine and Engineer Superintendents, or even more
so the Superintendent if he is responsible for the whole
ship, cover such a wide field that they cannot afford the
time to become as specialised as most wish to be. They read
and hear with envy of such ideal systems as Planned Mainten-
ance adopted by the Navy and large British Companies. Such
systems naturally require trained staff to operate them and
can rarely be Justified in a small company. In preactice
most Australian Ship Superintendents find keeping ahead, or
even up with, the survey requirements of the Navigation Act
and Lloyds Rules as much as can be done efficiently with
resourcesg available. And in fact these Survey requirements
being designed to maintain the strength and seaworthiness of
the vessels are thus an excellent basis for maintenance.

In most Companies the policy is now to keep their
ships operative and not to withdraw them from service for
survey work, for any longer period than that required for
their annual dry docking. Of course, this 1s not always
practicable, and many believe that it is only deferring the
day when the ships will perforce have to stop for a more
thorough overhaul as in esrlier times when conditions of
trade were better. However, the policy is to defer such
lay up periods for as long as possible. High labour costs
alsc dictate this policy.

Both Survey Authorities are very helpful in
permitting survey work %to be executed on a "continuous"
basis.
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An iin-rent ifficulty in ship survey work if and
waen o ship does loy upy o womciets wunbt oranos be dore
whilst running (as us ally occurs for Lloyde four yvearly
survey) is to drsw Up & progvsan of precisely what work has
to be performed. Obviously this cannct be done until the‘
part of the ship is opened up for examination, and often this
1s of such a magnitude that any defect found is best rectif-
led then and there rather than close up and re—open 1t at a
later date.

A vital part of the Superintendent's organisation
is therefore his Records, not only of when surveys are due
but the probable condition of cach item in each ship. The
writer would like to include refercnce to a system which
formed the subject of some notes published in "THE BEACON"
for March 1960 entitled "The Maintenance of Ships.

Part III - "Records'.

The first step is the cstablishment of a reasonable
filing system common %o all snips and the Superintendent's
office where a drawer, or drawers, exist for esch ship. As
an experiment the files have been clessified and numbered %o
agree with the U.D.C. ("Universal Decimal Classification")
System (which is describved in British Standard Specifications
B.S.S. 10004 - 1957.)

The papers in 2ach file =re divided, as 1is the ship,
into two main groups -

Fixtures =snd Cutfit.

The Tixtures are broken down into the U.D.C. head-
ing and papers marked (Colourcd) according to whether the
natter concerns the Ship, Engine, or Catering Department.

Outfit is further divided into Equipment and Stores.

Each file is intended to contain the basic design
data onc dets~ils of subssquent wori to improve or maintain
gach item of Fixtures or Eguipment. Thus we should have the
"life history" of such Fixtures as Masts, Mein Engines,
Galley Stoves and such Lquipuent as Anchors, Engine Spares,
Galley cooking utensils always readlly available.

Stores are the expendible items such as paint, oil
fuel and food, and details should be kept in the relevant file
which is retained on board by cither the Chief Officer, Chief
Engineer or Chief Steward depending upon whether the depart-
ment concerned is Deck, Engine or Catering, all under the
Master, '

A refinement is to maintain & card index system of
life information concerning Fixtures and Equipment.

Also a visual chart showing each item and date
surveyed, with anothsr such chart showing when cxamined for
reasons other than survey, is maintained and exhibited con-
tinually in the depertmental office on board.

One finds that if such a simple systeom can be once
¢stablished it is readily enough carried on, and in fact is:
the minimum to keen a2head both of Statutory requirements and
the inevitable ravaces of time and the sca.

A list of U,D,C., heedings for either file or card

index forms APPZNDIX 11.




(x)  CORROSION P:

SVENTICH.
1 el 1le continually being studied in
relation So ship maintonnnce, of cour 2, but special mention
is included because of a recent move to join in the work of
the Royal Australizn Nevy, narticularly in the field of under-
water protective painting which is generally very unsatisfact-
ory at present. Shipping Companies are represented by their
Superintendents on the Marine and Uncerwatsr Paint Sub-
Committee of the Naval Paint Committes. They co-operate in
recording -
(1) the rate of detsrioration in ship performance
es the hull becomes fouled,
(2) the type and quantity of marine growth found
at each dry—docking, and
(3) the performance of trial batches of paint.

Although Jjust starting great hopes are held for the
participation of Merchant Ships into this research, which has
long been in operation in Naval ships.

(p) ENGINES.
(1) THE SCREW.

The most epectacular technical improvements
between 1860 and 196C are those to the efficiency of the
marine propellineg ongines and associated equipment.

The use of the screw propeller for ships commenced
with the "ARCHIUEDES" of 16306, and by 1845-1850 the paddle
wheel was being replaced by it.

Most of the gscrew steamers, whether naval or
mercantile, built in the years 1850-1860 had horizontal
engines taking steam at 20 - 25 p.s.i. By 1862 the vertical
type of stszam engine, with cylinder above and crankshaft
below, was well developed, and favoured by mesrchant ships
which did not require to keep down the height of engines as
did naval ships.

(1i1) COMPOUNDING.

By 1860 the simple steam engines had given way in
new construction to engines operating on the compound
principle as introduced by John EZlder in 1654. At this
time also surface condensing was becowing increasingly
favoured.  Hence this period 1860-1960 reaslly commenced
with the appearance of the compound engine although it was
a 1little later that such a mocern innovation was seen on the
Australian coast. The boilers at this time were of the box
type, weak in design and the subject of some disastrous
explosions. Stean pressures were limited to 2h p.s.i.

(111) TRIPLZ ZXPANSION.

The success attending the compound. engine led in

1871 to the development of the triple expansion engine, and
the use of higher boilor pressures up to 6C p.s.i. The
resultant necessity to improve boiler design produced the
famous Scotch or eviindrical type. This type of plant was
to be found in Austiralisn shins of the 1580's and sontinued
until the appearance of the dicsel oil engine in the 1920's,
and even then was fitted, with of course improved design,

in ships designed as recently as 1945.

In Britain the triple expansion engine had a long
and honourable carecr in Lassenger ships but in 1900 it
had reached its zenith and began to be replaced by turbines.
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In Austr:lis, however, this 4id not occur ag the ships were
not large enough %o worrent turbines which were, and to o
lesssr extent, s%ill are very heavy fuel consumers in powers
below about 1-00C 35.=.F,

The irgrovement in the efficiency of the marine
engine is Dbest expressed in terms of reduction in fuel
consumption. Mr. Murray has teken the calorific value of
coal as 130C0C B.T.U./ton end thet of cil as 19000B.T.U./ton.
"On this basis the heavy oil engine of 1960 is about seven
(7) times 2s efficient as the co.pound steam reciprocating
engine and boillers of 1860".

Corparisons of cargo ships indicate that gpecific
fuel consumption has been reduced from about 4 1lbs. of
coal/S8.H.P./hour to 0.4 1bs. of 0il/B.H.F./hour in the
diesel engine, i.e. from say hC,000 B.T.U. per S.H.P. per
hour to 8000 B.T.U. per B.H.P. per hour.

ir. urray further comments that "Teken in
conjunction with the improvements in resistance ang propulsion,
this means that the efficlency of the machine as a whole has
improved say twelve-fold during the 100 years."




T TATRT ANTY MIITY TeUmrTIR T
SUITIARY AND THE UTUURA

(a) SUMARY .

1860 found conlv one recoznisable Company in

Australia operating & fleet of 2C-No. iron Steamers ranging
in size from 130 tons gross to 681 tons gross propelled bysimple

stenn engines averaging about 100 N.H.P. Several
Companies still well-known in 1960 emerged from private
Shipowners in 18675 and developed during the hectic days
preceding Federation until by 1900 these six (6) selected
Companies owned a total fleet of 100 ships. This rose to
128 by 1920 when the Australian Navigation Act became effect-
ive. The number had fallen to 87 by 1946 and in 1960 1%
stands at 51 ships. However since 1946 the Commonwealth
Government hag entered the shipowning business and owns 43
ships which, with the Broken Hill Proprietary Company's 12
ships, brings the total to 106 ships.

Some further notes and significant changes and
trends are -

(1) OWNERSHIP.
The change towards Government owned ships during the
last decade after 90 years of exclusive, vigorous and
generally efficient private ownership.

(2) SHIPBUILDING.

The second rise of the shipbuilding industry and its
sustenance.

(%) TYPES OF SHIP.

The tvpe of ship during the first two periods (of the
five into which this review is divided? ending in 1900
was generally a combined passenger and cargo ship in
the larger sizes anyway. From 1900 onwards passenger
ships, which fall into two wave groups, carried cargo
as well, but most coastal cargo was carried 1in a
special class of ship which thus clearly emerged.

(4) TYPES OF CARGC.

The cargoes of 1900 which the speclalised cargo ship
had to handle were what is known as general cirgo and
coal. - The succeeding 50 years has seen a change %o
bulk cargoes of iron ore, pilg iron, sugar, limestone
etc. as well as some coal. This change has caused a
difrerent type of ship to appear - the bulk carrier.

(5)  Consaquent upon (4) the size of bulk carriers has
tended to increase, whilst that of the general cargo
ship has tended %o decrease, as Lypified by M.V.
"}MOUNT KEIRA" bulk cerrier of 1960 with a D.W. of
14000 tons and M.V. "WARRINGA" general cargo ship of
1955 with the maximum of orthodox cargo handling
equipment and a D.W.C. of 4250 tons.

(6) PASSENGER SHIPS.

The passenger-cargo ships, which began to emphasise

the passengers' =spect from 1900 onwards have almost
disappeared from the coast, at least in their orthodox
form, A revival in the form of a drive-on drive-off
vehicular passenger vessel — M.V, "PRINCESS OF TASMANIA'
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appeared in 185% and wmey set the future pattern for
short run services. Otherwlse it appears that overseis
ships will more and 1 mOTe be permitted to carry
possengers between coastal ports. A special clause,
the subject of a Roval Commission at the time, was
inserted in the Navigation Act to protect Australian
shipowners from such compstition appears therefore not
to have succeeded as regards passengers — it hes
succeaded however in ellowing & very high standard of
both passenger—cargo and cargo ship to develop.

\_rD

SIZE, PROPCRTIONS AND SPEED.

The design of ships on ths Australian coast followed
generally developnents in Britain where most of the
world's ships were built. Mr. Murray makes the
folliowina points -~

(a) Therc wos & zeneral incrsase in size.
In 1670 ¢ particular shipbuilder's average cargo

ship was dicensions 223 Tt. x 30.2 ft., x 17. 6 ft.
drauszht 16.7 ft. I.H.P. 435 for 7.5 knots.

h
ct

In 19C0 siailar dimensions were %38 ft. x 46.08
x 27.6 T%. draught 23.4 ft.  I.H5.P. 1500 for
9.25 knots.

In 1920 si:ilar dimensions were 411 ft. x 55,2 1%.
X 25 £, drau ght 28.5 ft. I.H.P. 2750 for

10.75 knots.

lar dimensions were 404 ft. x 57.9 ft.
lraught 25.4 Tt. I.H.P., 1725 for

“~

The above figzures are taken from the records of a

aen]

particular snlpbullder Hessrs., J. L. Thompson.

In 1956 British cargo ships averaged 465 feet
lonz by 64.3% feet beam.

(b) With few exceptions ships were and are of the open
or closed shelter deck type during this period.

(c) Fror: 1660 to 16850 ships tended to be slender and
narrow by odern standards. The ratio of length
to beam was often as high as ten (10), and the
ratio of depth to the weather deck to the bean
was about 0.75.

(a) The carzo ship developed simply by adding deck
supefsfructur@ to the flush-deck prototype
inherited from sailing ship days. Eventually
these <zck superstructures became continuous
awning (“C“q for passgengers, and later shelter-
decks Tor cergo. In the latter case particularly
further kapegstfucture was added to accommodate
officers and crew. In addition, this period saw
the introcduction of the double bottom which raised
the heluht of the centre of gravity of the cargo.

(e) That the above should and did result in an
unstable shilp is undsrstood from curves of the
(B/D) ratio (i.e. Beam to Depth to weather deck)
plotted a.ainst vesars.

We sce that although 1palv1dual ship types varied
enormoucly after 1675 the figure was reasonably
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constant at 1.3 from 1560 to 1875 irrespective of

the type. This iandicates that &Opdrenblj decks
anc double Dottomes were szdded without orovcrilon-
ate increase 1n vearn. One is therefore not

surprised to read of many ship losses in the
North Atlantic grain trads in the 167C's.

After 1660 distinet improvament is noted no doubt
due to Llovds, where Chiei Ship Survevor, Hr.
Martell, h=ad given, as one of the reasons for the
losses, the "disprovortionate di. Dnalons of
steamers’.  We note that by 1900 tae (B/D) ratio
for full scantling ships had risen to 1.9.

L
To

In modern open shelter deck ships this ratio 1is

very closc to <.

The bean also incroased gradually in relation to
length from N in 1860 1o (L 12) in 19C0.
10 0 ©

Modern sinips show an (L/B) ratio of about
iclents appeared to rise from C.72 in

» Caxivum o7 0.6 in 190C falling to O.74
in 1937, es appliied to Thompson built ships

P ] ~
quoted in (a). Nco doubt the earlier five Block
UO‘**iélent were dorived from salling ship
practice, and the later tendency to revert to it

ls due to a desire to improve ships speeds.

The ratio V (speed in knote) to the square root
of the length in feel varied little from an
average of 0.5 from 1870 to 19%7.

S8ize of ship and speed are inter—-related.

If the econo. ical spesed 1s taken as that atft which
the cost of transport pesr ton per mile is a
minimum 1t can convenlently be shown that this is
about the speed at which the curve of ship
resistance plotted against speed is critical, i.e.
the power required rises dilsproporitionately as
this spced is exceeded.

Continued coirarison with British ships designed
for world wide operations tend to become
irrelevan®t %o AUQLrellau coastal condltions.
However, Dr. Corlett's summing up of the British
tramp ship of 1955 is of interest:

"The shivs are structurally arranged as closed
shelter eckers, but cperated normally as open
'?WterLeoV rs of aprroximetely 10500 tons
aGweight. Th2 permznent closing of the
Tonnase ounenings enables approximately 2000
tons of extra ovmoweight to be carried.

Speeds in general show an improvement over
earlier Gtonnage and the suatﬂstloal mean
appe:rs to be of the order of 143-15 knots
trial sueedl.

That speed 1s a costly itewm is confirmed by Mr.
acTier, who, speaking in April 1960 with vast
Blue Funnel Line experience to draw upon, said -

"A 1C, CO0C D.W. ton diesel tramp can stecam at
124 Kn0u on 11# tons of oil & dey - - -

15 knots can on1J oe achieved on 25% tonsg of
fuel a dsy i.e. 2% knots costs over 100 per




4.,

cent incraase in fuel, and apart from the cost
of fuel every ton of bunkers carried means a
ton less deadweight cargo carried.”

These references are mainly included to indicate
the reasons why Australian cargo ships have never
been provided with great speed — 12 knots on
trial for & service speed of 10 knots has until
1960 been sufficient. Future indications, how-
ever, are that 14 or 15 knots will be required
for container ship schedulses.

SHELTER DECK SHIPS.

It will be recoznised that Australian ship proportions
and speeds have followed much the same pattern as
British ships on a smaller scale. The closed shelter
deck cargo ship has not been adopted to date. It
between decks are required i1t has usually been for
space cargoes for which the reduced freeboard has not
been necedsary. However, difficulties are arising in
the use of shelter deck ships for the carrlage of heavy
bulk cargoes, such as pig iron; as the centre of gravity
of the cargo is low when the shilip is loaded to her
marks. This leads to a very high metacentric height
and a "stiff" ship, liable to damage due to excessively
violent rolling. Loading such cargoes into the
between decks is expensive, and often the weather deck
is insufficiently strong to carry as much as may be
desired to reduce’ the metacentric height. In either
such upper stowage the question of expensive securing
of the cargo fro. movement in violent rolling has to be
consgidered. An advantage of the closed shelter deck
ship is that full scantlings are carried up to the
weather deck thus permitting heavier deck cargoes than
ls permissible on the lighter open shelter deck.

BULK SHIPS — CLEAR HOLD SFACE

Ships designed essgentially for bulk cargoes are single
deck vessels with special attention given to control of
the metacentric height often by upper tanks, and also
to drainage of water to the hold bilge suctions.

Another very important point, especially 1in bulk
carriers, 1s the elimination of internal hold
obstructions. In all ships, as stated by Mr, Murray

"The elimination of the numerous closely spaced
pillars was slow 1in coming for there was a strong
body of technical opinion which held that the only
way to keep the decks up and the bottom down was to
provide a multiplicity of closely spaced pillars.
These pillare were a gource of great annoyance %o
shipowners, especilally when timber cargoes were
carried, and in the latter years of the nineteenth
century a oractice which had developed of circum-
venting this difficulty by the simple process of
removing the nillars, caused some concern. It was
the practice tc wedge up the decks when the ship was
full of cargo, but it is doubtful if all the pillars
were replacad when the ship was empty. By 1905
Lloyds Register Rules gave requlrements for widely
spaced hold pillars in association with deck girders,
but the clear hold ship of any size was here before
the Second World War. During that time a type of
standard ship was bullt in which the decks were
supported by cantilevers. This design was not
altogether successful since the strengthening
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required for the frames carrying the centilevers wes
under-estinated; 2 substantial cantiiever requirss 2
substantial Zrame to support 1%. The subsiitution
of deep transverse and horizontal underdeck girders
for widely spaced hold pillars was initiated in the
bulk cargo carriers of the Great Lakes and in recent
vears this system of construction has been adopted
in ocean—-golng bulk carriers also. When the liason
between the bottom and deck afforded by pillars is
removed, 1t is necessary to see that the ring
structure is strong enough to resist the difference
between the external and internal pressures. To
meet the stresses which may be imposed in this way
it has been found necessary to increase the depth

of the double bottom in such ships, and experience
now shows that 1if appropriate structural arrange-
ments are made at the billge as well, a clear hold
design of ship will prove successful in service."

Because of the importance to Australian bulk carriers
and also general cargo carriers using containers Mr,
Murray's paper is quoted fully on this matter. The
ugse of mechanical equipuent such as end loaders and
fork 11ft trucks in the holds of ships has emphasised
this need to be clear of obstructions to an even great-
er extent than the older use of grabs which tend so
often to cause damage to the pillars.

MAINTENANCE .

The high wage structure in Australia means very high
costs of docking, repairs and such maintenance. Where pre-
1950 it was common practice to lay up ships for two or three
weeks per annum to permit Company Overhauls and painting, as
well as Statutory Surveys, now every effort is made to keep
the ships available and in service. Survey work 1is carried
out progressively within the framework of the Navigation
Department and Lloyds regulations which have in latter years
permitted such practices. Company overhauling is also
executed progressively or reduced considerably.

This need for operational availlability to take
precedence over maintenance delays call for a high degree of
reliability in the machinery, and well trained officers and
crew. For both a good records system is vital. Some
comments on a system based on The Universal Decimal Classi-
fication are included elsewhere.

ENGINES.

The Australian Coast has seen ships propelled by all
the recognised types of machinery — compound steam engines,
triple expansion steam engines, steam turbines (not so much as
powers have been rather too small for economical turbine
plants) and oil engines. Each of these forms of prime
movers either can be, and are being, manufactured in Australia.

Of the five periods, the most interesting from the
engine viewpoint is the fourth namely 1920 to 194h. The oil
englne appeared on the coast and was thoroughly tried in the
passenger ships acquired in that period, also in several
cargo ships. High maintenance costs rather retarded its
popularity and the triple expansion steam engine was able to
fight a'rearguard action" by looking to its efficiency. We
find the appearance of poppet type valves on the high
pressure end of the enzine and an exhsaust turbine on the low
pressure end, and elther Scotch or watertube bollers
produecing superheated steam instead of saturated steam of the
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past. The 193%9-45 War saw this type of plant still pre-
dominant on the Coast.

As 1t was necessary %o build engines in Australia
for wartime built ships, the type decided upon was the well
tried triple expansion steam engine.

After the war, particularly in the past decade, all

ships redquiring about 2000 S.H.P. and under have been
equipped with o0il engines.

(p) THE FUTURE.

Professor G. !I. Trevelyan ends his classic writing
"History of England" with the following words -

"Of the future the historian can see no more than
others. He can only point like a showman to the
things of the past with their manifold and mysterious
message'.

Such a "Showman" must certainly argue that there will
always be ships on the Australian Coast, and, under the
Navigation Act, those carrying local cargoes will be Australian
ships. The cargoes are likely %o be more and more pre-
dominantly the bulk type, with general cargo carried either in
containers or aboard trailer trucks which can be driven direct
on to the ship and sail with her,

Speclal ships will be required for this type of
service for which the orthodox shelter deck type is now being
used where possible, but which is unsuitable. Bulk carriers
are already a speclalised type to be seen in numbers on the
coast, and two drive—on drive-off ships are bulilding to follow
the passenger drive-on drive—off ship "PRINCESS OF TASMANIAM,
Special Container Ships will probably have wide open hatches
served by gantry cranes. Of specilal interest 1is the cargo
drive—on drive—off ship "BASS TRADER" because of her machinery
arrangement using two Deltic engines (Type T. 18-27K) each
driving a controllable pitch propeller through a scoop con-
trolled fluid coupling and an eplcyclic double reduction gear-
box. The engines have a maximum continuous rating of 2078
B.H.P. at 1600 R.P.M. reduced to a propeller speed of 175 R.P.M.
The whole plan is to remove an engine, which weighs about 6
tons, and replace it by a spare engine, when routine over-
hauling is due. This is regarded as a great forward step in
meeting the high labour costs in Australia. The proposed
service between Melbourne and Tasmania lends itself to this
plan, as a speciallist workshop will be established at Port
Melbourne to do the overhauling work. It is interesting to
recall that Sir Harry Ricardo proposed this type of maintenance
as long ago as 1933 when he suggested an almost indefinite
number of small diesel electric units easily replaced and with
a surplus available for shutting down if in trouble.

This type of machinery installation could well
indicate the pattern for short ferry—type services. For the
longer coastal services the direct coupled oil engine, of
which at least one well-tried design is manufactured in
Australia, appears to be the likely cholce for many years yet.

That therefore is the story. It is gratifying to
submit the suggestion that Australian Coastal Shipping has a
bright future. After all, Austrelia is an island continent,
discovered by seamen, governed initially by sesmen, and
permitted to develop under the long protective arm of the Royal
Navy and its later local counterpart.closely integrated with it,
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as wWe hope 1t always will be. As with Britain, the sea isthe
ey to the story of the past. If it is %o be so in the
future, it is our heritage to exert ourselves to make it so.
The Institubtion of Naval Architects has always been in the
forefront of the science and technique of ship design and
construction, as a reading of Mr, Barnaby's Centenary
publication quickly reveals. Long zay 1t so continue.

It 1s appropriate to end by reference, with great
humility, to Prince Pnilip's remarks when opening the
Institution's Centenary meetings in London in May. His
Royal Highness said that for 100 years the Institution had
been considering the design and construction of ships, and
over that period the world had witnessed a revolution in
naval architecture which it was unlikely %o see again. We
were likely to see new materials and new methods of
propulsion, but they were likely to be evolutionary rather
than revolutionary. There is, however, now a greater place
for the development of scientific 1deas in the work of the
Naval Architect. But there 18 no cause for complacency.
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APPENDIX NO., 1.

AUSTRALIAN MERCANTILE FLEET IK 1860.

Total Number of Ships listed to the 2

22 8hips
following Shipowners, )
SHIPOWNERS
A U,8.N, Co. Ltd, 20 ghips.
Wm, HOWARD SuITH, 1 Ship.

Thos, J., PARKER. 1 Ship.

¢ Ships.

53
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APPENDIX HC, 1A.

AUSTRALIAN HMERCEANT FLEZT 1IN 1860.

1. A, U.3,N, Co., Ltd. No. of Ships 20

(a) HUNTER RIVER STEAM NAVIGATION OC.

Name of Sailp . Yeor Built | Tons Tons
| | et Gross:
"TANAR' ; | 130 |
"MATTLAND" o 103
"EAGLEY § 224
(o) AUSTRALIAN STZAM NAVIGATION CO.
"YARRA YARRA" 556
TWARATAHY 256
"CLARENCE" 222
"CITY OF SYDNzZy! 353
"CITY OF MELBOURNE" | 144
"BEN BOLTM | 500
" TELEGRAFH" 367
"BALLARATH" -
"BOOMERANG" L 445
"ILLALONG" % 294
TWONGA WONGA" 1854 682 1002 | 242.9'x27.5'x16.6!
"WILLIAMSH 218
"GOVERNOR GENERAL" 502
"LoNDON" 405
"GEZLONG! -
"RALIGATIRA 352
"COLLAROY" 1853 264 419 |180.9'x23.35'x11,1!
Padile Steamer
140 H.P.




2. WM., HOWARD SMITH

APPENDIX NO. 1.

FLEET 1860,

No,., of Ships 1.

554

Name of Ship Year Built Tons Tons Particulars
| Net | Gross
"YOU YANGS" 1856 457 672 |Iron Screw bargue

185,2'x27 .9 x15¢
Raised quarter
deck,

3. THOS. J., PARKER

FLEET 1860.

No. of Ships 1.

"EXPRESS"

1853

177

Bay Steamer,
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APPENDIX NO, 2.

AUSTRALIAN MERCANTILE FLEET IN 1875.

Total Number of Ships listed to the )
%7 Ships-
following Shipowners. )

SHIPOWNERS
ADELAIDE STzZAMSE=IP Co. Ltd. b Saips.
A U.8,N, Co, Ltd, 15 Ships.
Wm, HOWARD SMITH & Sons., 0 Snips
HUDDART PARKER & Co. Pty. Ltd. 7 Ships.
Thos. J. PARKER. 2 Ships.
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APPENDIX NO, 3.

AUSTRALIAN MERCANTILE FLEET IN 1885,

Total Number of Ships listed to the )

67 Ships.
following Shipowners, )
SHIPOWNERS

ADELAIDE STEANSHIP Co, Ltd. 10 ships,
A,U,8.N, Co. Lt4, 26 Ships.
Wm, HOWARD SMITH & Sons, 16 Ships.
HUDDART PARKER & Co. Pty. Ltd, 5 Ships,
McILWRAITH McEACHARN, 9 Ships.
MELBOURNE STEAMSHIP Co. 1 ship.




APPENDIX NO, 4.

AUSTRALIAN MERCANTILE FLEET IN 1900,

Total Number of Ships (including Tugs) )

listed to the following Shipowners,

SHIPOWNERS
ADELAIDE BTEAMSHIP Co, Ltd,
A.U,8,N, Co., Ltd,
Wm, HOWARD BSuITH & Sons. Pty.
HUDDART PARKER Limited.
McILWRAITH McEACHZARN,
MELBOURNE STEAMSHIP Co, Ltd,

Ltd.

)

100

27
21
20
18

Ships,

Ships.
Ships,
Ships.
Ships.
Ships.
Ships.

100

Snips.

58,
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APPENDIX NO, ©

PARTICULARS OF 8,38, WZSTRALIAY,

Builders: Sir Jas. Leing & Sons, Sunderland

When built: 1897 Official Number: 106,415

Class: 100 A.1,

Dimensions: Length 3%2714"
Breadth 41'2"
Depth  20t!5!

lioulded Depth 238

Tonnage: Gross 2922

Net 1777

Deadwelgzht: 3040 tons on adraugat ol 20'11".(Displacement)
scale) .

Displacement: 25 tons, to 1M

Hold capacity: 113%,490 c.f%t,

Bunker capacity: 23,668 c.ft.

Water Ballast: 555 tons in douole bottom & peak tanks

Bulkheads: 6.

Winches: 8 cog winches

Size of hatches: 18! x 14', 20' x 16', 16' x 14', 12! x 107,
Derricks: 9 (1 heavy)

Passengers: 118 Saloon, 57 Steerage

Engines: Triple expansion

When built: 1897

Builders: G. Clark Ltd., Sunderland

Cylinders: Three, 25", 413", 48", gtroke 45"
Boilers: 2, double ended, Pressure: 180 lbs.
purface: Grate 239!, Heating 7434'.

Furnaces: 12, corrugated

Horsepower: Nominal 412, Indicated 2606

Donkey boiler: 180 1lbs, pressure, 2 Furnaces

Coal cons. per 24 hours: 58 tons.Unscreened & small NewcastelfN.S,W)
coal.48 tons, Southern (N,S.W)screened and
Wellington (N.Z) small coal.

Speed per hour: 13 knots

Co-efficient: .723 on 20'8%" mean draught

Refrigerator space: 9% cubic tons

Steam Steering Gear: Steam windless,




APPENDIX NoO, 6.

AUSTRALIAN MERCANTILE FLEET IN 1920,

Total Number of Ships (including Tugs) )

128 ships.

listed to the following Shipowners, )

SHIPOWNERS

ADELAIDE STEAMSHIP Co. Ltd, 33 Bhips,
A.U.8,N, Co. Ltd, 21 ships.
HOWARD SMITH Ltd. 30 Ships,
HUDDART PARK=zR Ltd. 24 ships.
McILWRAITH McEACHARN Pty. Ltd. 10 ships.
MELBOURNE STEAMSHIP Co. Ltd, 10 Ships.
128 ships,




APPENDIX No, 7.

AUSTRALTAN MERCANTILE FLEET IN 1946.

Total Number of Ships listed (including )

tugs) to the following six Shipowners. § %
SHIPOWNERS

ADELAIDE STEAMSHIP Co. Ltd. 32

A U.8.N, Co, Lta. 10
AUSTRALIAN STEAMSHIPS Pty. Ltd.

(HOWARD SMITH Ltd.) 16

HUDDART PARKER Ltd. 11

MCILWRAITH McEACHARN Ltd, 10

MELBOURNE STEAMSHIP Co. Ltd. 6

85

&1

Ships,

Ships,
Ships,
Ships.
Ships.
Ships.

Ships.

Ships,

e —————ee e,

COMMONWEALTH DEPARTMENT OF)

SUPPLY AND SHIPPING. ( 17
BROKEN HILL PROPRIETARY Co. Ltd. 8
25

Ships,
Ships.,

Ships.

oy

TOTAL ABOVE 110

SHIPS.
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APPENDIX NO. &. APPENDIX NO. g .

@

DETAILS COF A I"CDEIRY IITERSTATE PASEENCER SHIP -

.V, "KANIZBLA"

Built June 193%6.

By HARLAND & WOLFF BZLFAST.

Length O.A. 484'-3% 3,P. 460'-0"
Bean 661 -gn Depth 36!-0"
Gross Tonnage 1104.48

Nett " 6224.84

Load Draft 241 22"

"  Displacement 13554 tons
Light Draft 151 —64"

" Displacement 79%5 tons
Tons per inch 55. 5. tons
Deadweight at load draft 5618 tons.

Size of Hatches.

No. 1 16t—-0" x 12'-ot
2 26'-0" x 16'-0"
3 12t-6"  x  16'-0"
4 pel-6"  x  16'-0"
) 17t-6" x 16'-0"

Hinged steel hatch covers (Except No.4)
Height of Coanings 21-gn

" " Tween Deck 6'!'-QV
Length of Holds.

No.l1 52!'-0" No.2 50'-C" No.3 35'-0" No.4q 6%'-0"
No.5 60t—o

Cargo Gear

ton S.W.L.
@ 5 ton, 2 & 7 ton, 1 € &5 ton,

S.W.Le

No. 1 3% Steel Derricks
2 g 1 1"

(AVEN]

3 2 i i 3 ton S.W.L.
i 2 " it 5 ton S.W.L.
5 2 1] Il 5 ton S.W.L.

14 Clarke Chapman Electric %Winches 5 ton S.%W.L. @ 90 ft./Min.

Cargo Capacity.

Lower Folds 11}659 cu. Tt.
Tween Decks 1s2404 M “
Refrig. space sh3y v

Total: 315650
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Total

Main Ingine
2 Sets & ¢ cyl. Burmelster Waln single acting 4 stroke cycle
airless injection.
740 n/m bore. 1500 m/m stroke built by HARLAND & WOLFF LTD.
=
SELFAST ]
B.E.P. Service EROC @ 106. R.P.¥. Turbo Rlowers on Buchi
Principle. ‘

3

arugt ¥itchell tType.
Propellers 15'-9" Dia. 3. blacded.
Boiler Clarkson Thinble tube

Alternative Gas/oil fired
Working pressure 100 1bs./sq. in.

Generators 4 - © c¥linder

"Harlandic" 330 m/m bore 560 m/i stroke.
4 stroke alilrless injection.

Truniz type 430 b.h.p.

330 K., 225 volts.

Air compressors.

Two Harland & Wolff o cyl.
2 Stage 356 lbs./sa.in.

Refrigerating Plant

T’N"O J. & E. Ha«ll‘s ‘:100020

Fuel.
Main engines. Furnesce oil.
Generators. Yerine Diesel.
Cepacity of Bunkers.

Furnace 0il 728 *ons
Diesel Cil 222 "

Consumption. All purposes
16 knots 35 tons

15 It 30 4
14 1 23 1t
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APPENDIX NO, 9

AUSTRALIAN MERCANTILE FLEET IN 1960,

QF 200 TONS GROSS & OVER,

Total Number of Ships (including Tugs) )
( 51 Ships,
listed to the following six Shipowners. )

SHIPOWNERS

ADELAIDE STEAMSHIP Co. Ltd. 16 ships.
7 Tugs.
A, U.S,N, Co, Ltd, 4 Ships,
AUSTRALIAN STEAMSHIPS Pty., Ltd. 7 Ships.
(HOWARD SMITH Ltd.) 1 Tug. .
HUDDART PARKER LIMITED 6 Ships,
! 2 Tugs.
McILWRAITH McEACHARN Ltd. 8 Ships.
MELBOURNE STEAMSHIP Co. Ltd. Nil
51

MAIN ADDITIONAL SHIPS R
AUSTRALIAN NATIONAL LINE
(AUSTRALIAN COASTAL SHIPPING

COMMISSION). 43 ships.

BROKEN HILL PROPRIETARY Company Ltd. 12 Ships.

55 ships,

TOTAL ABOVE 106 SHIPS.
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- ‘ APPENDIX ©NO.10

CAENATIONAL

ZXTRACTEZD FROL VFPATRPLAYY, 127H MAY, 1960.

Refe srences:

cescribing losses of "TITAIICY,

Works of a wmeopula
Wﬁ"*IAH

10RO CASTLEN anc

lson & Watson).
time of loss)

T *

(2)  "Tramps and Ladies"  paze 271.
by Sir Jaiiegs Bissett.

¢ rgecount of rescue of "RITANICH

(nnre Yitioa
Survivors).
\ N

(3) "Fire at Sea!
by T. T. Gella.her, (fuiler, Lonion 1559).
(Story of the ":'CRHC CASTLEM)

(4) "Coliieion Coursge'.
og Aivin foscow. Longmans, 1959).
! oAy TrT -
kSC;rv of "AUDRla DCRIA"™ - "STOCKHOLM'" Coliision
JS~O.3
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It is nprovable that, sven 17 the "TITANIC!" had not been
logt, the British COV“‘nrcnt Woulld have sousht o put safety of
1ife at sea on an nue 'navional footing at about that time.
Because of the 29%1/4-1( war, the convention was never brought into
force int elnaulonallv, but in %tnis country the findings of the
coenventlon were applied under the Merchant Shipping (Convention)
Act of 1914.

anoither international conference was held in
guletlonsg alcpted on that cccasion were con-
hant Shipping (Bafety and Load Line Conventions)
ser the last war, in 19486, a third inter-

“ ety of life at sea was held in

the 1932 convention were confirmed
ntions dealt with both the design and
r ships and, to a certain extent,cargo
interest to trace briefly the course of
ricus aspects covered.

London, and th
tained in the

Act of 1932, T
national conferenc
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Ideelly, & shin should be unseinkable and non-inflam-~
mable, and, altuousL shis criterion of perfection is manifestly
unatteinable, the ce&ulatlonq are designed to ensure that the
snip approaches it as olaselv as 1s reasonably prsctical. The

aid

loss of the "TITANIC" laid emphasis on the necessity for seelng

in the first plece thst the ship, if damaged through collision
with another snip or in other ways, should be so sub—Givided by
bulkheads that she should remain afloat. In the second place,

17 the bulkheads do not fuifill their function, then the life-
saving applliances should be efficient enouzh to save all on
board.

It was perheps natural that the sub—~division reguire-
ments of the 1914 Act were rather too stringent, especially as
Tar as they epplied to "mixed" types of ships — that 1s, those
carrying bot1 paseen~eLs anc cargo — and the 1932 convention
pernltted a more precticel arrangsment of bulkhesds than the
earlier ons, For example, under the 1932 regulations, a mixed
passenger and cargo ship 50C ft. long could have a draft 2 ft.
greater than would have been permlttea under the old regulations,
with the same nuuber of bulkheads but Cisposed in a slightly
Gifferent manner. SlulL;fjv & slundilar increase was allowed in
a 750-ft. passenger shin. Jhen the matter was again reviewed
in 1948, other slicht relexaticns were made, though in specific
clagsses of ships, like those enzaged in cross—channel services,
more stringent rules were apnlied.

Wnen a ship is demaged by coll .lsion, she maJ e lost
through lack of stabiiity, as well as tnrougn lack of buoysancy,
and in the 1948 conve ﬂLlO“, unem,fore, regulations were intro-
duced to ensure that this should not happen.

TABILITY IM DATAGED CCONDITICH.

[#7]

8 nger ips ware required %o be con-
structed so that, in the even:i of damage, the ship should remain
stable and should not heel over more than 15 deg. Stability in
the dameged condition could be maintained in several ways,
including by cross, or corpensating, flooding, and 1t is likely
that this aspect of safety will attract con igiderable attention
at the conference about to open.

]

The U.S. authoritics have made ho sucrst of their
desgire to see the convention resquirements made more stringent in
respect of sup—-division and camage sta 2b11lity of passenger ships.
With regard to damaze etability in the damaged condition, they
consider that this should be an inherent characteristic of the

e

ship, obtained by means of permenent water or solid ballast and
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not by flooding tanks in the event of damage. Thelr views are
naturally based on the ANDREA DORIA-STOCXHOLM collision where
the ANDREA DORIA was lost tarough lack of stability in the
damaged condition; but there are other circumstances connected
with that loss which make it an unsatisfactory basis for

future legislation.

In the first place, 1t is not known if the ANDREA DORIA
complied with the 1948 convention in all respects; furthermore,
the sequence leading to the final loss is obscure. Most
technical men, viewing the matter objectively, would say that
the evidence does not point to the necessity for tightening up
the requirements of the convention, and that the present
regulations are reasonable, both from a practical and from a
theoretical point of view.

THE FIRE FAZARD.

The danger of fire ot sea 1s &lways present, and though
the loss of life in British ships through fire has been small,
there have been numerous outbreaks, especially in engine-rooums,
which have led to damage, to delay and, regrettably, to death.
The record in passenger ships has fortunately been good, and this
may be ascribed to two factors; the care exerclsed by the
personnel on board ship to see that fires do not start, and the
efficacy of fire-extinguishing appliances. Inherently, a ship,
especlally a passenger ship, 1s substantially a series of flues
which are well adapted to spread fires, and the 1929 convention,
by requiring divisional fire-proof 'tween—deck bulkheads, did
much to render passenger ships more safe.

Fire detection and extinguishing appliances were also
required, but many owners went far beyond these requirements and
these improved practices were consolidated in the 1948 convention
where three alternative systems of fire-resisting construction
were permitted. In addition to the requirements for divisional
fire—proof bulkheads, all cabins had to be constructed of fire-
resisting material, or an automatic sprinkler and fire-alarm
system had to be provided, or a combination of the two systems
could be accepted. The three systems represented substantially
the U.8. British and French practices, respectively, and all of
them have proved their efficiency.

Ever since the loss of the MORRO CASTLE by fire, the
U.S. authorities have placed great weight on fire prevention, and
we may expect that this view will persist during the coming
weeksof meetings. As with subdivision, however, there secems to
be little evidence to suggest that a more severe standard is
required. Fundamentally, everything depends on the human element:
1f there 1s irresponsibility, or lack of discipline, then the
danger of fire is enhanced.

LIFEBCATS AND LIFERAFTS.

The last line of dsfence against loss of life at sea is
the lifeboat and liferaft equipnent, and here the British
Government has a lone record of useful legislation. Even before
the TITANIC disaster the idea of boats for all was being con-
sidered, and 1t is not surprising that at the 1914 conference
this matter was very proninent. At that time, the emphasis was
on the number of boats and not on the means for launching them.
This aspect was rectified at the 1929 Conference, however, when
attention was pald to the necessity for utilising the maximum
avallable length of the ship for the accommodation of boats
directly attached to davits, in distinction to methods of stowing
which at that time often resulted in over—crowded boat decks.

- As a result of the new rules, lifeboats were increased in size
and improvements were made 1n the mechanical davits required for
launching then. These requirements were consolidated in the
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1948 convention, under which more motor lifeboats had to be
carried and where greater attention was paid to equipment of
lifeboats and means of embarkatlon.

The 1946 convention also was extended to apply to cargo
ships, where gravity-type davits were required in ships over 150
ft. long in place of the o0ld radial davits. Since that time,
the inflatable liferaft has been developed, and this is an
lmportant improvement in life-saving &appliances. It is obvious-
1y much more efficient than any other type of liferaft, and, in
its capacity as a means for survival of the passengers and crew
after a disaster, completely supersedes open boats. Unfortun-
ately, it cannot be used instead of the older appliances, as 1%
is not mentioned in the convention, but without doubt this
anomaly will Dbe removed in the forthcoming convention.

Here 1s an important example of the difficulty assoc-
lated with internationnl conventions of this kind. To ensure
uniformity of application, they must be precise in their
requirements, and this in 1its turn inhlbits progress. The
mechanism for altering requirements is so slow and complicated
that in general nothing is done to take advantage of new
techniques and developments. If the new set-up, under I.M.C.O.,
can alter this state of affairs, then the change will be very
beneficial.

RADAR PROBLEMS

In an article in 1945, FAIRPLAY called attention to the
need for a conference to revisge the 1929 convention, it being
suggested that the introduction of radar to merchant shipping
would not be long delayed and that it would alter the technique of
navigation. The prophecy has been fulfilled to an extent which
few people would have thought possible only fifteen years ago.

As was to have been expected, problems have arisen, especially in
regard to the International Collision Regulations. The chief
points of uncertainty are the weight which has to be given %o
radar in regard to navigation in conditions of poor visibility
and with regard to lookout.

& conference was held in London in 1957 to discuss the
avoidance of collislons at sea and in the air, and proposed
amendments have been suggested which would make 1t quite clear
how the use of radar should be regarded in these circumstances.
These amendments which are likely to be adopted should do much
to clarify the responsibilities of the seaman and to reduce the
risk of collision.

Unfortunately, radar has not had the effect of reducing
collisions that might have been expected; but, on the other hand,
if radar had not been brought into universal use, it is very
probable that, with the greater number of fast ships on the seas,
collislons and groundinge would have been very much more frequent
than they are. We may expect that, with clearer principles laid
down for the guidance of seamen, and with a new generation grow-
ing up who have been accustomed to radar for all their profess-
ional career, there will be in the future an increasing measure
of safety arising from the use of radar.

THE DAWN OF NUCLEAR PROPULSION.

The most important marine development since the last
international safecty convention is undoubtedly the introductilon
of nuclear power for merchant ships. The Russian ice-breaker
Lenin has now been completed and she will be followed by the U.S.
ship Savannah, while the British Government have taken steps to
secure tenders for a nuclear-propelled tanker of 65,000 tons
deadweight. This new mobtive power has broughtwith it problems
of a kind which have not hitherto been encountered in ship
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propulsion, and it is evident that snfety rosulstions of a very
strict kind must be eonforced.

The report of the commititee concerned with the safety
of nuclear-powereod merchent ships, presented in February to
Parliament by the Ministry of Transport, defined very clearly the
official point of view. Recommendations have been made regarding
the construction, operation and general safety requirements of
nuclear-powered ships, not only as they affect the ship itself,
but alsc as they affect the ports visited by such ships. The
problem is an international one, of a complexlity never encountered
so far, and international agreement 1s therefore necessary. In
distinction to other problems affecting safety of 1life at sea,
there is little experience on which to frame regulations. The
matter has had to be approached from first principles and from
the analogy of land-based reactors. Having in mind the fact
that, in the early future, nuclear-powered ships are likely to be
few in number and that important advances are likely to be made,
the committee very wisely directed their recommendations to an
initial period of 10 years or so, and have suggested that the
appropriate procedure will be the framing of a series of inter-
national "recommendations" rather than the early adoption of an
international convention in binding terms to which many Govern-
ments might find 1t difficult to subscribe at this early stage 1in
the development of suclear propulsion.

The effect of this will be to enable decisions on the
acceptance of individual nuclear ships in the ports of different
countries to be reached bilaterally between Governments. Arrange-
ments of this nature will be pursued at the forthcoming conference,
and it is interesting to note that the committee stressed that
neither the procedures which they invisage nor the constructional
or other requirements recommended should be regarded as inflex-
ible, since to regard them as such, and write them into a
convention, would probably hamper future developments.

U. K.'s PROPOSALS.

This brief survey of developments in life-saving
regulations demonstrates that the present position, in principle,
is very satisfactory, and this 1s shown by the very small loss of
life at sea. In fact, it can well be argued that a passenger 1s
safer on the high seas than anywhere else, though undoubtedly
there are some improvements which can be made.

The annual report of the Chamber of Shipping of the
United Kingdom for 1959-60 stated that complete agreement had
been reached between the industry and the Ministry of Transport
on the U.XK. proposals to be made next week. The outstanding
features of the proposals included provision for the wider use of
inflatable liferafts; improved measures for flre detection and
extinction in cargo ships; the survey of the hull and machinery of
cargo ships, without duplicating the requirements of the
classification societies; the introduction into the grain rules
of a relaxation for ships which conform to a specified standard
of stability; limiting the application of the grain rules %o
ships carrylng quantities of graln using approximately two-thirds
of the ship's grain capacity; and the revision of the International
Regulations for Preventing Collisions at Sea, with speclal regard
to the utilisation of information obtained from all avallable
navigational aids, including radar.

From this report i1t is evident that the convention will
be extended to cargo ships to a greater extent than formerly, and
if this tendency is allowed to gather momentum, cargo-shlp owners
will in the end be faced with requirements including, undoubtedly,
sub-division requirements comparable to those enforced in
passenger ships. Thig will entail additional surveys, both
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uring and after consiruciion, and in the end will not be to the
advantage of British shioning. It is quite easy to lay down &
ualiforn sbtandard in thess matiers, but legs so to ensure that

g

they are applied conscientlously throughout the world.

i

b G

REGULATIONS AND FLEXIBILITY.

At present, reliance is placed on the classification
socleties to see that cargo ships are well constructed and
maintained in good condition, and 1t would be unfortunate 1if
there was any duplication of this work.

Kach new convention has imposed new conditions on
shipowners. On the whole, these conditions have been necessary,
but now an exceedingly high standard of safety of 1life at sea has
been attained. Except in small points, there is no need to make
any extensions in safety requirements; in fact, the chief aim of
the convention should be to allow flexibllity, so that new
improvements can be adopted. In this country, general practice
hasg always been slightly ahead of Governmental regulations and
this process is likely to continue. From every point of view,

a uniform international standard is desirable, but U.K. owners
should be alert to see that, in an effort to obtain this, they
are not penalised by an extension of the authority of the Ministry
of Transport into spheres where that extension is superfluous.

They must bear in mind, also, that, as the report of
the committee concerned with the safety of nuclear-powered ships
sald, in a similar context, "experience shows that provisions
which are once embodied in a convention tend to be regarded as
the natural erder of things and are not easlly modified."
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Services, plpes,ete.
Lihting, heating,
Airy couditioning,
Pressure Systeus.

Ylectrical Services.

Special Characteristics,
Perfor:iance etec.

071

Dimensions,Welzhts,
Tonnage, etc.

~ 072 Speed.
0
0 .073 Stability.
074 Seeworthiness.
074.1 Lifesaving.
074.2 Firefighting.
075 anoeuvrabllity.
Controliabitity.
©29.125.8 Lifeboats. Liferafts.
643.3 Gelley & Catering
Tguipment.
b
3 643 .4 Ssioon & Hessrooms.
o 643%.5 Washroois.
644 Hezating,Ventilation,
Water.
645 Furnishings.
648 Leundry & Washing.
662 Fuel - Coal - 0il,
621.08 Ingines - Generally.
621.12 . Hain Engines - Steam.
621.12.1 . Auxiliary Engines-Steam.
621.101 Steam Boilers.
S
E 621.17  Stesm Auxiliary Plant Steamships Only.
= , i -
= 621.162 '\ Fuel Firing ~Coal/0il.
H
2 621.163 Stean Boiler Mountings.
=

621.187

Boiler Clesning,
Jeter Treatment.

Siectric Generators

621.3%13.13

Tlectric l‘ctors.
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Switehgear,

621.315

Zlectric Wiring.
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™

Flectric Lamps.
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schooner and used her sails as well &s her engines for

propulsion as 41d most steacmers of this period 1including those
of the Royal Navy.-

"WIXPRESS" was still operating in 1860, in fact she
was not sold until 1674 when replaced by the "DESPATCHY -
also =2n iron screw steemer bullt on the Clyde by ir. Parker.
Her net: tonnage wsas 267 tons.  Her coupound engilnes
developed 50 H.P. Hr. Parker had by this time become an
independent shipownsr by purchase of & half share in "EXPRESS"
in 10R5. Later Captain Webb whe had relieved Ceptain Howard
Smith in comniand of "IXPRISS!" bought out the latter's remain-
ing half share when Cantain Howard Smith, wishing to enter the
intsr—-colonial trade purchased s.s. "YCU YANGS' and thus founded
the Howard Suith line in 1854.

Captain Webo and another businese man, Mr. John
Traill were thus assccilated with Mr. Perker in the ownership
of the "EXPRESS" - an ownership which in conjunction later
with Captzin Peter Huddort and his nephew James Huddart
became the Huddart Parker Line in 1876. Before this amal-
ganation James Hudcdart wes in business in Geelong as an
importer of coal and an exporier of general produce. He

owned sailing shivns for this purpose. They were mainly iron
barques -~ such a one wss "COVFERENCE" - 399 register tons -

164.,8 ft. x 25,3 ft. x 15.9 ft. built in England in 1855,

This ship was nurchased second-hand as was Captain Howard
Smith's "YOU YANGS" of 457 tons nett and 672 tons gross. Her
dimensions were 18%.2 ft. x 27.9 ft. Her compound engine was
rated at 90 H.P.

In seeking & typical ship to represent the close of
this period ending 1675 one again turns to the fleet of the
Australasian Steam Navigation Co. Ltd. Appendix 1A includes
S.S8. "YWOTONGA" built in 1876 by Dennys of Dumbarton.  She
was an iron screw ship propelled by a compound steam engine,
cylinder Giameters 38" and 66". Her gross tonnage was 997
and nett tonnage H4l. Her dimensions were 229.7 ft. x 29 ftU.
x 20 ft. She carried Lloyds 100Al classification as well as
other classifications.

However, although "WCOTONGA" mey have been expected
to reflect the latest naval architectural achlevement at the
close of this perilod, the most successful ship appears to have
teen S.8. "CITY OF MELBOURNE", an iron screw ship of 615 tons
nett 838 tons gross, built by J. & G. Thomson, Glasgow in 18662,
Her dimensions were 250.4 ft. x 28.2 ft. x 16.6 ft. She had
a most handsome yacht-like appearance with a graceful clipper
bow and rigged with three nasts and yards on the fore-mast.

She was sold in 18697.
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srpendix No. 12.

LIST

OF I.LUSTR.TIONS Piivi TED a5 35 "0 SLIDES FOR TROJECTIUN.

18.
19.
20,

21.

22.

s.8., "WONG. WONGA" and . o "30C: LakiIG e

8.5, I, s.e. "HLIDGAMITES, p.s. "NEWCASTLEY,
s5.8. ”CbURI <", s.s. "COOGBL", s.s. "EXCsLLIOR", s.s. "DESP.ICH"

S.8. "YARTAT

s.s. "ULIuiALOA™

t.8.m.v. "WESThiLIA!

t.8.m.v, "WANGANELLAY

m;e.v.v”WYUEA

JHEZLHOUSE 0F "Wyuna"

m.v. "THARRINGAT

m.v, TWATAM Al

DIAGRAMS OF aUSTRALILN 5T2NDAKD SHiIPS 1942 to 1950 -
TYPICLT ta" (RIVER) CLAS. STE.HMSalP

TYPIC I 3" CL.L33 8THarsalP s.s. "BaRRIGUNS

Ty -ICAL B" CLASS MOTCRB.LIP

TYPLCATL "D CLASS oTn roalP s.o. L DENCHG

m.v. "KOOJARza" -~ W,i. Pi:3EWGER SHIP

m.t., "CORHAMPTON" - TYPICAL BRITISH TANKEx 19000 ton
RUANGEMENT PLALN OF"CORHAnrTON

TYPICAL 1" CLasS BULK CaRsIER, mo.v,. "IRIKDa

TYPICAL LakE CLASS BULK CAR JBR
TURBINE PROPELLED

TYPiCisL LAKE CLASS BULk Cawnilin.
DOXFORD OIL BHGINE PROFELLLD.

3

PASSENGER VEAICULAR FBR Y "PRINCESS OF Tadilanias.




