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An other 
West la rid 
Helicopter 

Joins 
The Royal 

Navy 

Sea K ing armed with 4 Mk.44 torpedoes 
and operating in the A.S.W. role. 

First Operational Sea King Squadron 
Squadron Number 324, the first 

Royal Navy operational unit to form 
with Sea King he l i cop te r s was 
c o m m i s s i o n e d into S e r v i c e in 
February. 1970, under the command of 
Lt.-Commander L. Hallett, R.N.. at 
the Royal Naval Air Station. Culdrose, 
Cornwall. 

The commiss ion ing had been 
preceded by an intensive flying trials 
programme by 700S Squadron l.F.T.U. 
over a period of six months during 
which over 2.300 hours flying was 
completed and before that Westland 
Helicopters had carried out a 160hour 
trials programme in a tight two weeks 
schedule In addition some 1500 hours 
development flying have also been 
completed by the company 

Now in quanti ty production at 
NVestland's Yeovil factory the Sea 
King is the largest helicopter ever 
built in Britain and constitutes an 
operational platform for the most 
advanced A.S.W. systems operational 
in the world today 

With its integrated airborne search 
radar and tactical display, medium 
range sonar, fulv automatic flight 
control system and a variety of 
weapon loads, the Sea King is a 
completely self-contained, tactical 

Commissioned 

unit capable ol detecting, classifying 
and destroying advanced submarines 
in all-weather operations. 

Its power plant consists ol two Rolls-
Rovce Gnome 111400 gas turbine 
engines which have a 2.5 min. 
contingency rating ot 1500 s.h.p. a one 
hour maximum rating of 1400 s.h.p. 
and is c l ea red for 1250 s .h .p 
continuously. The engine is controlled 
by a specially-designed electronic 
system. Well proved in service, this 
system provides excellent control of 
rotor speed during steady state and 
transient manoeuvres. 

In its primary role the Sea King 
carries a crew of four: two pilots a 
sonar operator and an A S control 
officer, or observer as he is often 
referred to. 

Basically intended for operation on 
cruisers and aircraft carriers, the Sea 
King will have an endurance of 
approximately four hours and will give 
it a time-on-station far in excess of 
machines currently in Service The 
normal procedure on an A.S.W 
mission consists of a flight nul to the 

selected area followed by a search 
which calls for the sonar transducer to 
be lowered from the helicopter into the 
water, or dunked as it is often 
referred to. at a number of locations 
within that area for the purpose of 
detecting an enemy submarine in the 
vicinity. This operation is normally 
carried out while the helicopter is 
hovering into wind at an altitude of 
approximately 40 ft where spray 
ingestion is reduced and adequate 
wave clearance maintained. 

An average dunk lasts something 
like 8 to 10 minutes af ter which the 
transducer is winched out of the water 
and the helicopter is flown to the next 
position. This cycle of operation 
consisting of transition to hover, dunk 
and t rans i t ion to next locat ion 
constitutes the general pattern of 
operations. 

While the primary role of the Sea 
King is A.S.W. the machine can be 
readily adapted for other roles 
including Search and Rescue. Troop 
T r a n s p o r t l a n d i n g s . C a s u a l t y 
Evacuation and Freight carriage. 

The machine is of conventional 
layout wilh a single five-bladed main 
rotor system and a five-bladed tail 
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rotor The engines are mounted 
fore and aft beside each other on top of 
the fuselage and drive a common gear 
box from which two power off-takes 
drive the rotor systems. 

The fuselage is roomy and will carry 
eleven fully-equipped troops without 
the removal of the A.S.VV equipment 
or up to twenty four passengers in the 
empty, roomy cabin The Sea King has 
a boat type hull and outrigger sponsons 
into which twin-wheeled oleos retract 
It could, if necessarv. land and take-off 
from the water although this is not 
intended as normal procedure This 
ability, however, is a useful asset 
especially if involved in S A R duties. 

Fuel is carried in bag tanks situated 
in under-floor compartments which 
have a capacitv for 630 gallons 15.000 
lb • 

When operating in the A.S.W role 
armament — normally four Mk 44 
homing to rpedoes a r e c a r r i e d 
externally although in some cases, for 
example in shallow water operations. 

Right: Sea King parked in its hanger on 
H.M.S. Engadine with blades and tail 

folded 
Below: Sea King on H.M.S. Engadine 

ready for hanger storage. 
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depth charges are a more suitable 
armament and in this case a similar 
number is carried. A door, with 
integral steps, situated on the port side 
of the machine give the crew access 
to the cabin For loading cargo and 
operations in the rescue role a sliding 
door on the starboard side of the 
fuselage moves forward to give an 
access opening of 5.6ft x 5ft A 600 lb 
capacity rescue hoist is situated just 
above the door of this opening For 
external freight up to 6.000 lb can be 
carried on a quick release sling under 
the fuselage 

Avionics equipment, other than that 
associated with the sonar is mounted 
on a tray in the nose of the aircraft and 
is easily accessible through a lift-up 
panel 

Main r o t o r b l a d e s a r e of 
conventional light alloy construction 
and built up from an extrused leading 
edge 

Fully articulated with coincident 
flap and drag hinges, the rotor hub is 
fitted with an automatic blade folding 
and spreading system which is 
operated from the cockpit Actuating 
power is supplied from a utility 

hydraulic system and the necessary 
sequencing is accomplished electro-
hvdraulically. the system is fullv-
interlocked to prevent mishandling 

The flying control sys tem is 
operated through duplicated controls 
in the cockpit, each channel being 
energised by an independent hydraulic 
system Collective and cyclic pitch 
control is exercised by three primarv 
servos connected to a non-rotating 
swash plate which t ransmi ts 
movements through the rotating 
swashplate and push-rods to the rotor 
head Control demands from the pilot 
are fed to the primary servos via four 
auxiliary servos installed in the cabin 
These operate respectively the pitch-
control servo, the two roll-control 
servos < via a mixing box > and all three 
servos to provide collective pitch The 
four th auxi l ia ry servo ope ra t e s 
directly on the tail rotor collective-
pitch control 

The A.S.W. systems in the Sea King 
includes the autopi lot . Doppler 
navigation and search radar facilities 
Winching trials being carried out by 
700S Squadron Royal Navy in the 

English Channel. 

The m o d u l a r a u t o m a t i c f l i gh t 
control system incorporates a fixed-
t i m e p r o g r a m m e d t r a n s i t i o n 
m a n o e u v r e w h i c h e l i m i n a t e s 
variations in the flight path of the kind 
that, with earlier systems have given 
rise to aborted transitions. The hover 
entry gate < the combination of speeds 
and heights from which, the aircraft 
may be brought automatically into as 
well as out of the hover > is very wide 
which makes it easier to fly in the 
search pattern. In good visibility there 
is no particular problem in flying the 
A.S.W. manoeuvre manually except of 
course that it places a strenuous and 
constant workload on the crew. In bad 
weather, or at night, the problem 
becomes even greater, therefore, a 
good autopilot is essential for reliable 
and consistent transitions. The other 
requirement for a flight control 
system in this role is the ability to 
exercise del icate control of the 
helicopter in order to ensure the 
tightness of hold required during sonar 
hover; unless the sonar buoy is hung 
vertically in the water, errors can be 
caused by surface and sea bed effects 
In the hover the input to the automatic 
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flight control system is the cable entry 
angle at the aircraft, which need not 
be 90 degrees but can be some other 
angle depending on sea and wind 
states This angle is set up by feeding 
appropriate data to an offset com-
puter which provides the reference 
input to the system The required 
hover height is controlled via 
smoothed outputs from the radio 
altimeter system 

t 'nder normal search and strike 
operations more than one helicopter as 
well as surface vessels are involved 
and in this respect the Sea King 
c a r r i e s a search radar This 
equipment gives, in addition to the 
helicopter's position and underwater 
plots. Azimuth data on other craft in 
the vicinity and all this information is 
shown on a tactical display unit 
situated at the observer's station It 
offers all the data required by the 
observer to prepare for an attack or. 
alternatively, to assist in co-ordinating 
the attack with other craft 

With one of the most advanced 
A.S.W. systems in the World, an 
operational perl orma nee which is 
ex t remely high, plus a proven 
airframe and transmission, the Sea 
King is one of the most advanced 
weapons the Royal Navy has operated 
to combat the threat of submarine 
attack 

t Integrated search rodar and tactical 
display in the Westland Sea King. 

Sea King production line at the 
Division of Westland Helicopters lii 



WESTERN MINING 
CORPORATION 

LIMITED 

360 COLLINS STREET 

MELBOURNE 

Australia's First 

Producer of Nickel 

P o f t Tin TMI NAVY Moy-JuiM-July, 

EXERCISE 

SEA 
ROVER 

70 

^ A G S H j f ^ O ^ X E R C j S ^ 

The Australian aircraft canter H.M.A.S. Melbourne wilh 
Skyhawk fighter-bombers, Trockor anti-submarine aircraft and 
Wcih i helicopters on bar flight dock m e m through tho South 
China Soa during Exercise Soa Rover Tho flagship was taking 
part in tho multi-nation SfATO oxorciso which bog an from 

Manila oarly in April after a six-day work-up phase. 

Naval and Air Force! of six SEATO 
member nations exercised In the South 
China Sea between 23 March and J 
April. 

The combined marit ime defence 
exercise, named SEA ROVER, was 
the 37th exercise to be conducted by 
SEATO member nations since the 
Organisation was formed in 1954 

Some 40 ships from Australia. New 
Zealand, the Philippines. Thailand. 
United Kingdom and United States 
assembled in Manila and Sattahip. 

May-Juno-July, 1970 

Thailand, on 23 March Australia's 
contribution to the exercise was the 
aircraft carrier MELBOURNE, the 
d e s t r o y e r e s c o r t s YARRA and 
D E R W E N T . t h e D a r i n g c l a s s 
d e s t r o y e r D U C H E S S and t h e 
submarine OXLEY. 

Four Orion aircraft of the R.A.A.F.. 
together with marit ime aircraft from 
New Zealand. Thailand. U.K. and 
U.S. ; s t r i ke a i r c r a f t f r o m the 
Phillipines also participated. 

Alter a variety of training activities, 
a convoy operation started from the 

Philippines on 1 April and ended in the 
Gulf of Thailand seven days later. 
During this phase the convoy was 
sub jec t to s imula ted s u b m a r i n e 
attacks from the Australian. U K and 
U S navies and to air attacks from the 
Philippines Air Force fighters 

Rear-Admiral W T Rapp of the 
United States was exercise director 
and Rear-Admiral Supa Gajeseni 
I Thai land I toge ther with R e a r 
Admiral H D Stevenson I Australia) 
were co-deputy directors. 
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FACE TO FACE 

Loft: Roar-Admiral H. D. Stevenson, 
C.B.E., Flag Officer Commanding the 
Australian Fleet, keenly inspects Drum-
Major YAI of the Papua-New Guinea 
Division of the R.A.N. Rear-Admiral 
Stevenson, who was on board the 
flagship H.M.A.S. Melbourne on the 
way to SEATO exercises, went ashore to 
make the annual inspection of the naval 
base at M a n u s Is land, H.M.A.S. 

Torangau. 

Right: Silhouetted by the evening sun, a 
team captain aboard the aircraft carrier 
H.M.A.S. Melbourne s ignals to a 
Skyhawk pilot obout M leave on a 
mission over South-east Asian waters. 
The mission was one of many flown by 
Skyhawk and Tracker aircraft and 
Wessex helicopters from the carrier 

during the SEATO exercise Sea Rover. 
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U.S.N. 
GOES 
JET 

(Above) The gunboa t U.S.S. 'Marathon' (PG-89) one of the seventeen 'Ashevi l le ' -c lass 
gas-turbine ships. (Below) The U.S.C.G.C. 'Boutwell ' (WHEC-719) one of the twelve 
'Hamilton'-class ships. 

The United States Navy will (hope-
fully begin operating its first large, 
gas-turbine warships about 1975. 
By that time there will be at least 125 
•ruisers. large frigates, destroyers, 
and escort ships partially or fully 
powered by gas turbines in 11 other 
navies, plus a score of ocean-going gas-
lurbine cutters in the U.S. Coast 
Guard i See footnote.» In addition, 
n u m e r o u s m e r c h a n t s sh ips in 
operation and on the building ways 
with gas-turbine propulsion. 

This is an area of naval technology in 
which the United States has lagged, 
despite a ten-year, multi-million dollar 
research and development effort. 

When discussing warship propulsion 
there can be no question of the 
s u p e r i o r i t y of nuc lea r -powered 
surface ships to all other propulsion 
for sustained high speeds and 
endurance. These characteristics are 
invaluable in a warship. 

However, nuclear propulsion is 
limited for naval application because 
of the size and cost of the machinery in 
surface ships. Nuclear propulsion is 
not considered feasible for ships 
smaller than 6.000 to 8.000 tons, and the 
approximate cost of a nuclear 

By N o r m a n P o l m a r , 
Washington Correspondent to 
'Navy ' 

destroyer is cited as $128m compared 
to about $60m. for a conventionally 
powered ship. 

These f a c t o r s have seve re ly 
inhibited the application of nuclear 
propulsion to surface warships. The 
U.S. Navy has built only four nuclear 
surface ships the carrier Enterprise 
• 83.350 tons full load*, missile cruiser 
long Beach (17.350 tons), missile 
frigate Bainbridge 18.580 tons) and 
missile frigate Truxtun (9.200 tons). 
Since the first of these nuclear ships 
was completed late in 1961 the U.S. 
Navy has completed two conventional 
attack carriers. 18 missile frigates. 15 

missile destroyers, and 24 large escort 
ships (six armed with missiles). All of 
these non-nuclear ships have steam 
turbines (with super-charged boilers 
in 16of the escorts). 

In contrast, the soviets have some 70 
ships in the light cruiser-frigate, 
destroyer, and ocean escort categories 
with all-gas-turbine or combination 
machinery, and the British have built 
eight County -class missile destroyers 
and seven Tribal -class escort ships 
wi.,i combined steam and gas turbine 
(COSAG) machinery 

The only U S warships which hum 
along on gas turbines are the small 
165-foot. 245-ton coastal gunboats of 
the Asheville class. The first was 
commissioned in 1966 and a total of 17 
have been built They have combined 
diesel and gas turbine <CODAG) 

(There are today some 100 gas-
turbine 'boats' of less than 500 tons 
built and building, several in the U.S. 
Navy J 

r o 
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United States G a s Turbine S h i p s 

Type Units Name Length Displace- Gas Turbine Maximum 
(oa) ment (fl) Speed 

Gunboat 17 Asheville 164J ft. 245 tons 1 GE LM1500 40 t knots 
13,300 h.p. 

Hydrofoil 1 Tucumcari 71$ ft. 58 tons 1 Proteus 40+kno t s 
gunboat 3,040 h.p. 
Hydrofoil 1 Flagstaff 74J ft. 57 tons 1 Rolls-Royce 40+kno t s 
gunboat 3,200 h.p. 
Hydrofoil 1 Plamview 212 ft. 310 tons 2 G E L M 1 5 0 0 50 knots 
research 30(000 h.p. 
Hydrofoil 1 High Point 115 ft. 110 tons 2 Pioteus 48 knots 
research 6,200 h.p. 
Hydrofoil 1* Denison 104j ft. 90 tons 1 GE LM1500 62 knots 
research 14,500 h.p. 
High-endurance 94 3 Hamilton 378 ft. 3,050 tons 2 P A W FT-4A 29 knots 
cutters bldg. 35,000 h.p. 
Medium-endurance 5 Reliance 210* ft 1,000 tons 2 Solar 18 knots 
cutters 2,000 h.p. 
Cargo ship 1 Adm. William 694} ft. 24,000 tons " 1 P A W FT -4A 26 knots 

M. Callaghan 1 GE LM2500 
•Thr Dcnison n in reserve 

••Thr (. a l l a g h . i n tarries a i p a r e f'f-4 i /<ir use as a replacement in ihe even! of emergency. 

machinery which can push them at 
more than 40 knots The Navy also has 
five essentially experimental hydrofoil 
craft which have COD AG propulsion 
I see I able) 

The Navy has been close to the U.S. 
Coast Guard development of CODAG 
machinery for two types of cutters: 
the 12 Hamilton-class ships are 378-ft 
long, displace 3.050 tons, five smaller. 
Re/ionce-dass cutters are 210' zft and 
displace 1.000 tons 

There is only one all-gas-turbine ship 
flying U.S. colours, the roll-on roll-
off m e r c h a n t m a n Admiral William M 
Callaghan P o w e r e d by t w o g a s 
turbines, she regularly crosses the 
Atlantic at an average speed of some 
26 knots This 695-ft . 24.000-ton ship 
was built specifically for long-term 
charter to the Navy's Military Sea 
Transportation Service and is civilian 
operated 

OPPOSITION 

During their service some of the 
Navy gunboats and Coast Guard 
cutters have experienced trouble with 
their transmissions and gearing These 
problems have been minor and. indeed 
have generally been overlooked by the 
opponents of the Navy's adopting gas 
turbines for large warships Rather, 
the opponents usually cite 111 the high 
fuel consumption of gas turbines (2) 
the lack of service experience with the 
fuels required for gas turbines (3) the 

wisdom of creating a third major 
ship-propulsion technology for surface 
ships (the others being fossil-fired 
steam and nuclear steam), and <4i the 
necessity of new engineer training 
programmes 

Now it appears that there are 
suitable answers to all of these points: 
(11 gas turbines have reached a 
specific fuel consumption similar to 
that of fossil-fired steam turbines. <2i 
che U.S. Navy is converting all fossil-
fired steam ships from Navy Special 
Fuel Oil (NSFOi to a distillate fuel 
which is readily usable by gas turbine 
machinery (and will save some 2.000 
ship-operating days and 10 million 
maintenance man-hours per year for 
the 500 steam-powered ships in the 
Navy). (3) the maturity of steam 
propulsion makes the achievement of 
major improvements more difficult 
and nuclear propulsion is not suitable 
for destroyers and smaller ships. i4i a 
reservoir of personnel with gas-
turbine experience exists because of 
the smaller U.S. gas-turbine craft and 
the similarity between aircraft and 
marine gas-turbines. 

ADVANTAGES 

The advantages of gas turbines for 
surface ships, especially destroyers 
and escort ships, are considerable: gas 
tu rb ines have a high power-to-
weight space ratio, can accelerate 
rapidly, are capable of cold starts. 

r e q u i r e m i n i m a l e n g i n e - r o o m 
personnel, can be quickly replaced, 
and have no vulnerable steam lines. 

These advantages caused all three 
shipyards competing for the Navy's 
DD-963/DX destroyer programme to 
propose gas-turbine propulsion in their 
designs. Bath Iron Works, the General 
D y n a m i c s y a r d a t Q u i n c y . 
Massachusetts, and Litton Industries 
(which owns Ingalls shipyardi all 
offered design proposals to the Navy 
for this new class of general purpose' 
destroyers which will be some 500 ft. 
long and displace about 6.000 tons full 
load. The General Dynamics yard has 
been eliminated from the competition 
and as this issue went to press the 
Navy was expected to announce 
whether Litton or Bath had won the so-
called contract definition' phase 

Upon successful negotiations, the 
winner will build a minimum of 30 
destroyers of the DD-963 class. 
Estimates of the total programme 
range from 60 to 100 ships of this 
general design being built during the 
next 10 to 15 years, some being of an 
e n l a r g e d , g u i d e d - m i s s i l e - a r m e d 
configuration. Even a programme of 
60 ships would easilv run to more than 
$3.500m. 

The prime contenders for the OD-
963-class propulsion plant are the 
General Electric LM2500 gas turbine, 
which is derived from the jet engines 
of the giant C-5A cargo plane, and the 
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Pratt & Whitney FT-4A. which powers 
the F-105 fighter-bomber and Boeing 
"07 jet transport 

There is considerable operating 
experience with the FT-4. installed in 
the roll-on roll-off ship Calloghon and 
the Hamilton-class Coast Guard 
cutters The Calloghon has more than 
5.000 hours on her FT-4 gas turbines 
and the Navy Boiler and Turbine 
Laboratory in Philadelphia has tested 
an FT-4 for more than 6.000 hours 
One of the Calloghon's FT-4s has been 
replaced with a General Electric 
LV12500 for a 1.000-hour operating test 
to d e t e r m i n e e f f e c t s on fue l 
consumption 
AT LAST 

Twice before there were plans to 
provide gas turbines in a U.S. 
destroyer-type ship. The Fiscal Year 
1955 conversion programme had 
provided for the Mills, a 360-ft . 1.850-

ton escort ship, to be fitted with two 
British RM60 gas turbines in place of 
her diesel engines. The gas turbines 
were to have reduced plant weight bv 
approximately 15 per cent while 
providing 67 per cent more power 
However, the project was dropped and 
the Mills survives as a radar picket 
escort ship. 

Of more import, late in 1968 the 
Department of Defence cancelled 
plans to build a 438-ft . 4.100-ton Knox-
class escort ship, with gas turbine 
propulsion. According to Secretary of 
Defence. Melvin Laird, the ship was 
dropped because it was intended as an 
experimental ship and would not be 
needed due to the decision to use gas-
turbine propulsion in the DD-963-class. 

This decision was in some respects 
unfortunate because the gas turbine 
DE. albeit a single-screw. 27-knots-
plus ship compared to the twin-screw. 

circa 35-knot 00-963 ships, could have 
been ope ra t i ona l in l a t e 1973 
whereas the first 00-963 ship will not 
be ready until at least 1975. With the 
proper priority, the DE might have 
been completed even earlier than 1973 
because 46 geared-turbine sister ships 
a re being buil t ; ma te r i a l and 
components could have been diverted 
to her. 

A gas turbine escort ship available in 
1973 or before could provide the Navy 
with valuable large-ship operating and 
maintenance experience before the 
g a s - t u r b i n e d e s t r o y e r s b e c a m e 
available. And. of course, the escort 
ship would still have the sensors and 
weaponry of a conventional Knox-class 
DE. Perhaps some visitor to the 00-
963 in 1975 — or whenever she is 
completed — will chalk the Roman 
historian Livy's oft-quoted words 
Better late than never' on one of her 

gas turbines. 
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FOR RESERVATIONS 
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Phone: Wangaratta 21 4469 

"ALL MODERN A M E N I T I E S " 

T « l y T H E ^ M ° y 

The Civilian Arm of the N a v j " 

The principal objective of the Navy 
League of Australia is to stress the 
vital importance of Sea Power to the 
Commonwealth of Nations and the 
important role played bv the Royal 
Australian Navy. 

The League, in conjunction with the 
C o m m o n wea l th N a v a l B o a r d , 
administers the Australian Sea Cadet 
Corps, by providing finance and 
technical sea training for boys who 
intend to serve in the Naval or 
Merchant Services, also to those sea-
minded boys, who do not intend to 
follow a sea career, but who given this 
knowledge will form a valuable 

reserve for the Naval Service. 
We invite you to swell our ranks and 

so keep up to date with Maritime 
Affairs to help to build an ever-
increasing weight of informed public 
opinion. The Navy League will then 
become widely known and exercise an 
important influence in the life of the 
Australian Nation. 

The League consists of Fellows and 
Associates. All British subjects who 
support the objectives of the League 
are eligible for membership. Members 
r ece ive copies of the L e a g u e ' s 
magazine " The Navy ". 

DIVISIONS 
New South Wales - Box 1719. G.P.O.. 
Sydney. 2001. 
Victoria — Room 8. 8th Floor. 528 
Collins Street. Melbourne. 3000. 
Queensland - Box 376E. G.P.O., 

Brisbane. 4001 
Tasmania — 
South Australia — Box 1529M. G.P.O.. 
Adelaide. 5001 
Western Australia — 182 Coode Street. 
Como. 6152. 
Australian Capital Territory — 60 
Limestone Avenue. Ainslie. 2602. 
Northern Territory — C/- H M A S 
Melville. Darwin. 5790. 

THE NAVY LEAGUE OF AUSTRALIA 

Application for Membership 
To: The Secretary. 

The Navy League of Australia. 

i Division) 
Sir. 

I am desirous of becoming a Member of the Navy League of Australia with whose objects I am 
in sympathy. 

i Mr. i 
Name (Mrs 

i Miss > 
i Rank I 

Please Print Clearly 

Street Suburb 

Stale Post Code 

Signature Date 

Enclosed is a remittance for $4 20 being my first annual subscription. 

AFTER COMPLETION. THIS FORM SHOULD BE DISPATCHED TO YOUR DIVISIONAL 
SECRETARY - NOTE LISTOF ADDRESSES ABOVE 
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Periscope on Australia 
hif Cjronmn'l 

N A V Y B A N D AT 
EXPO 70 

The Royal Australian Navy band 
which performed at Expo 70. in Osaka. 
Japan, is shown in the photograph 
below, during a full dress-rehearsal in 
Sydney. Watching are the Flag Officer 
in Charge. East Australia Area. Rear 
Admiral G. J B Crabb. and the 
producer of Australia 's musical 
programme at Expo. Mr Stefan Haag. 

VISIT BY SOUTH 
V IETNAMESE NAT IONAL 

DEFENCE COLLEGE 

A group of 14 students and staff from 
the National Defence College of South 
Vietnam visited South Australia from 
10 to 15 February. 1970 The team was 
led by the commandant of the College. 
Lieutenant General Vinh Loc. This 
w a s the f i r s t o c c a s i o n t h a t 
representatives of the College had 
visited Australia. 

The South Vietnamese College trains 
senior Service and civilian officers for 
positions of higher command and 
responsibility. The purpose of the visit 
to Australia was to provide an 
opportunity to study developments in 
the political, economic and military 
fields and the visitors also inspected 
i n d u s t r i a l e s t a b l i s h m e n t s and 
development projects. 

EXERCISE BERSATU 
PADU 

Ten ships of the R A N and units of 
the Fleet Air Arm grouped on 25 May. 
1970. for training prior to the 
commencement of a five-nation 
defence exercise in west Malaysia. 

Exercise Bersatu Padu < complete 
unity) involved British. Australian. 
New Z e a l a n d . M a l a y s i a n and 
Singaporian forces. Australian vessels 
that participated included H.M.A. 
S h i p s Teal, Ibis, Curlew, Parramatla, 
Supply, Stalwart, Stuart, Melbourne, 
Derwent a n d Oxley. 

Each of the five nations had an 
individual objective Australia s was 
to train and exercise its Navy. Army 

and Air Force in the Malaysian-
Singapore area to co-operate with the 
four other participants. 

SOVIET SURVEY SHIPS 

During mid-April the Soviet tanker 
Dunaj and Zulu class submarine Vega 
were approximately 300 miles south of 
Australia in the centre of the Great 
Australian Bight and proceeding 
slowly on an easterly course 

It is believed that the vessels were 
engaged in oceanographic research, 
however, they were kept under strict 
surveillance at all times. 

H.M.A.S. HOBART — 
V IETNAM DUTY 

The guided missile destroyer Hobart 
sailed from Sydney on Monday. 16 
March, for her third tour of duty in the 
Vietnam war theatre. 

Hobart, commanded bv Captain R 
C. Swan, is serving for six months as a 
unit of the U.S. Seventh Fleet. 
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C o m p l i m e n t s to a l l R . A . N . P e r s o n n e l and H . M . A . S . C e r e b u s f r o m 

F L I N D E R S HOTEL 
WEST BEAD, VICTORIA 
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Relative* and friends 
of the ship's company, 

farewell H.M.A .S. 
Hobarl. 

R O B I N H O O D I N N 
BLACKTOWN, N.S.W. 

(Popular Mine Host. JOHN I.AZANASl 

it Icy Cold Tooths Beer at Its Best 

POPULAR SNACK BAR 

Telephone: 622-0205 

—J i L 
i 
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WILLIAM RATON 
Th.O/d Firm" 

91 BEUSTREET 
COBURG, VICTORIA 

i Five doors from Sydney Road, opp Maples i 

Phone 35-2086 
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LAND ROVER 
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presented by 
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86 Sturt Street, South Melbourne 
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CANADIAN 
FORCES 
REVIEW 

1969 

The government's defence review 
came to fruition with a mandate for a 
more compact, flexible force suited to 
current national and international 
commitments 

In his major policy statement of 3 
April Prime Minister Trudeau called 
for highly-mobile armed forces and 
emphasised protection of sovereignty, 
mult i-purpose mar i t ime coastal 
shield, defence of North American air 
space, plus collective security and 
peacekeeping commitments overseas 
at the same time he spoke of a 
reduction ol Canada s NATO forces in 
Kurope based on the " magnificent 
recovery ol the economic strength of 
Western Europe."' 

Defence Minister Leo Cadieux 
sketched in the first details of a 
restructured force in late June, and on 
19 .September, presented a detailed 
report on the reconfiguration of the 
armed forces scheduled lo take shape 
over the next three years. 

Mobi le C o m m a n d will be 
concentrated into three combat groups 
— at Calgary. Alta. Petawawa. Ont . 
and Valcartier. P Q — plus an 
airborne regiment with headquarters 
in Edmonton 

Artillery and armoured regiments in 
these combat groups are being re-
equipped with airportable artillery and 
a i r p o r t a b l e a r m o u r e d veh ic les . 
Approximately 2.500 new l^ - ton 
trucks will beef up the vehicle fleet 
over the next few years, and 50 Belt 
Utility Tactical Transport Helicopters 
on order will add a new dimension in 
mobility. 

Regre t tably , three well-known 
infantry regiments — The Canadian 
Guards, the Queen's Own Rifles of 
Canada and The Black Watch. Royal 
Highland Regiment of Canada — will 
disappear from the regular force, as 
will the Fort Garry Horse and the 4th 
Royal Canadian Horse Artillery The 
2nd Guards battalion will be re-
designated 3rd Royal Canadian 
Regiment and the 1st Queen's Own 
Rifles re-designated the 3rd Princess 
Patricia's Light Infantry Personnel of 
the other regiments will be absorbed 
into existing units. 

A northern headquarters will be 
e s t a b l i s h e d , i n i t i a l l y a t C F B 
Gagetown. to co-ordinate increased 
military activity in the Arctic. The 
headquarters subsequently will be 

moved to a northern base, two small 
sub-headquarters ' s taf fs will be 
establ ished at Yellowknife and 
Whitehorse in January. 1970 

The NATO commitment in Europe 
will be reduced by nearly half to 5.000 
men divided between an interim 
mechanised land force and three 
squadrons of CF-104 fighters After 
1972. these forces will adopt a light 
a i rmobi le role with f ighter or 
reconnaissance aircraft support and 
without nuclear delivery capability. 

Looking back, what ' s 
happened this year in 
Canada ' s Armed Forces? 

An air-transportable brigade grouy 
from Canada will still be available, as 
needed, to reinforce the NATO 
northern flank in an emergency The 
similar commitment to NATO's 
southern flank will be discontinued in 
1970 

The a i r c r a f t c a r r i e r B t n o -
venture. the only ca r r i e r ever 

owned outright by Canada, and the 25-
year-old maintenance ship Cape Scon 
will be taken out of commission in 
1970 A new operational support ship, 
the Prorecreur, joined the fleet this 
year, and a sister ship, the hm%*rvmr, 
will be commissioned in 1970. giving 
the fleet greater range and endurance 
Four helicopter-destroyers are being 
constructed for 1971 and 1972 

Closures of three bases and four 
depots touched home for a number of 
smaller communities across Canada 
Bases at Camp Picton and Clinton. 
Ont.. and depots at Ville La Salle 
i Montreal I. Cobourg. Ont . London. 
Ont.. and McGivney. N.B.. were closed 
or are in the process of closing, one 
base in Germany. Zweibrucken. has 
been phased out; and Canadian Forces 
Base. St Hubert, will be substantially 
reduced The closings are an economy 
measure to help the department work 
within its budget — fixed at (1 815 
billion annually for the next three 
years. The Department has been 
working with government at all levels 
to promote other uses for those bases 
being closed 

Although their organisation was in 
flux, servicemen in a montage of blue, 
black, brown, khaki, and new green 
uniforms, carried out all the regular 
and essential tasks of an armed force 
in peacetime. Maritime a i rcraf t 
carried out surveillance patrols in the 
north and off Canada s coasts while 
forces continued to carry out duties in 
Europe with the North Atlantic Treaty 
Organisation, in North American Air 
Defence Command, and in distant 
countries with the United Nations 

North American Air Defence 
C o m m a n d u n d e r w e n t two 
reorganisations this year: the first, in 
September, simplified the regional 
organisation, and the second, in 
November, replaced the former 
divisional structure by an eight region 
command The overall Canadian 
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commitment , however, remained 
virtually unchanged. 

Search and rescue teams from four 
rescue centres across Canada had the 
heaviest year of their history as 
p r iva t e a i r c r a f t c ra shed , boa t s 
overturned, children wandered awav 

At the CNE. PNE and Quebec-
Exhibition. armed forces displays let 
more than 40.000 people listen to some 
of those air-sea rescues actually 
unfolding 

In the first eight months of 1969. 
rescue co-ordination centres handled a 
record 1.807 incidents, involving 4.169 
hours'of search flying and the rescue 
of 340 persons. 

About 500 men. 14 fixed wing 
aircraft and seven helicopters have the 
permanent task of search and rescue, 
while addi t ional r e s o u r c e s a r e 
provided by the forces as required. 
The forces' workload is increasing 
year by year as private aircraft and 
boat traffic becomes heavier, and 
more people become aware of the 
armed forces' facilities. 

Several colorful activities during the 
year caught special public notice 

The hydrofoil Bros d o* set a world's 
speed record for warships, racing 62 
knots 172 miles per houri across the 
mouth of Halifax harbour The Bros 
cf'Or. still undergoing trials, is the first 
ocean-going hydrofoil designed as an 
anti-submarine warfare vessel. 

In Germany. Canadian pilots and 
photo interpreters swept the annual 
NATO p h o t o r e c o n n a i s s a n c e 
competition. Not only were the 
Canadian squadrons the two best in six 
nat ions , but Toronto pilot Scot 
Clements placed first among 1C8 
NATO flyers. 

An unusual sight in Montreal — 
troops of the Royal 22e Regiment 
guarded city hall, city and provincial 
p o l i c e h e a d q u a r t e r s , and TV 
transmission towers for six days 
following the civil disorders of October 
7. The troops were made available at 
the request of civil authorities. 

At CFB Shilo. near Brandon. 
M a n i t o b a , in S e p t e m b e r , and 
November, a joint team of Canadian. 
G e r m a n , and Br i t i sh sc i en t i s t s 
evaluated the production models of a 
tactical reconnaissance rocket — the 
Cl-48 Drone Developed by the three 
countries for short-range intelligence 

g a t h e r i n g , t h e u n m a n n e d j e t 
surveillance vehicle travels near the 
speed of sound photographing enemy 
positions. 

The vessel Quasi, possibly the 
quietest ship in existence, was 
commiss ioned for the Defence 
Research Board in August on the west 
coast The new underwater research 
vessel is operating out of the Defence 
Research Establishment Atlantic in 
Dartmouth. N.S. The ship's activities 
will assist Canadian research in the 
whole field of oceanography 

And somewhere among the icy 
precipices of Glacier and Banff 
National Parks, unknown to most 
Canadians, a 105-mm gun crew and an 
81-mm mortar crew spent the winter 
shooting down avalanches before they 
could endanger travellers or tourists 
in the national playgrounds. 

Outside Canada, the tight schedule 
of the mechanised brigade in Germany 
called for two large NATO battle 
exercises in the fall Almost 400 
m i l i t i a m e n flown f r o m Canada 
supplemented the brigade in August 
and September, and another 66 trained 
with brigade units in May and June. 

The Air Division in Germany sorted 
itself into a more consolidated position 
on two instead of three bases With the 
hase at Zweibrucken closed, the four 
strike and two reconnaissance CF-104 
squadrons are operating from Baden 
Soellingen and Lahr Within the next 
two or three years, both Canada's land 
and air commitment to NATO will be 
co-located on these bases. 

As a world peacekeeper. Canada 
kept her military contingent in Cyprus 
i sixth year >. plus United Nations 
observers in India-Pakistan (20th 
year I. and Palestine (15th y e a n . A 31-
man military delegation was provided 
to the International Commission of 
S u p e r v i s i o n and C o n t r o l in 
Vietnam Laos Cambodia for the 
15th year, and two military observers 
were sent to Nigeria this year at the 
request of the Nigerian government. 

In Ghana and Tanzania, training 
teams of 17 and 51 worked with local 
forces, while the Canadian Forces 
gave training in Canada to some 
servicemen from Malaysia. Jamaica. 
Zambia. Kenya. Uganda. Singapore, 
and Korea 

From the Artie ice to the Libyan 
desert. Canadian soldiers shivered and 

sweated through a wide range of 
training missions. 

The Canadian Airborne Regiment 
which must be prepared to operate in 
any environment, followed two weeks 
of Arctic training in October with two 
weeks of lough tropical training in 
Jama ica in November. Artillery 
detachments gained experience with 
British troops in Libya. Air Transport 
Command lifted a Mobile Command 
battalion to Jamaica in February for a 
hot week of tropical training: in 
September the big Hercules and 
Yukons loaded the 1.000-man Canadian 
standby battalion group and ferried 
them 5,000 miles to Denmark for a 
four-dav exercise with NATO's ACE 
Mobile Force. 

In addition. Transport Command 
aircraft flew approximately 35 million 
passenger mi le s and 69 mil l ion 
ton miles during the year on 4.465 
scheduled and 4.324 special flights. 

Maritime Command's major NATO 
exercises this year were in the 
Caribbean and the eastern Atlantic. 
Almost the entire marit ime force is 
assigned to NATO in the event of an 
emergency, otherwise their primary 
task is protection and anti-submarine 
surveillance of the Canadian coastline. 

The naval reserve was of valuable 
assistance to the fleet on these 
exercises: about 130 reserve sailors 
served on the first exercise, and 45 on 
the second. 

T h i s kind of d i r e c t s u p p o r t 
illustrates the philosophy behind the 
forces' 2.700 primary air. land, and sea 
reservists, who are trained to step into 
specific slots at short notice The Air 
Reserve's 100 pilots, for instance, can 
p r o v i d e l i g h t t r a n s p o r t o r 
reconnaissance support for Mobile 
Command, as well as other duties 

In the land reserve. 7.000 militiamen 
e a r n e d h i g h e r t r a d e o r r a n k 
qualifications in the last year, and 
thousands of others trained alongside 
soldiers of Mobile Command in 
Canada or the Mechanised Brigade in 
Germany. 

At another level, the armed forces 
encouraged and equipped the 100.000 
youths and instructors of the national 
cadet movement , and conducted 
numerous summer camps and training 
programs for navy, army and air 
cadets. 
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Within the force, a new concept was 
introduced for the ca ree r serviceman, 
placing an enlisted man on the same 
career footing as an officer. After an 
initial five years, if the a rmed forces 
and individual agree, the enlisted man 
can re-enlist for an indefinite length of 
t ime, ra ther than for specified five or 
ten year periods 

The Canadian Forces Technical 
Training School opened in April at St. 
J e a n . Quebec — s tep one in a 
p rogramme of technical training in 
French, with French textbooks The 
p rogramme follows the theory that a 
man is most successfully instructed in 
the language he best understands, and 
thus gives servicemen of either tongue 
equal training opportunities. 

G r e e n u n i f o r m s b l o s s o m e d in 
earnest — more than 8.000 so far The 
first general issue of the new uniform 
began in August, when off icers and 
men of CFB Cornwallis and CFB St. 
J e a n were ou t f i t t ed They were 
followed by CFBs Fe tawawa and 
Foymount with Valcart ier slated for 
completion by the end of this year The 
general issue will work f rom base to 
base across Canada and in Germany. 

As 1969 ends, one decade of flux for 
the Canadian Armed F o r c e s — 
i n t e g r a t i o n , u n i f i c a t i o n , d e f e n c e 
review — draws to a close and 
introduces new changes for the '70s. 

There a r e culturai . sociological 
and technological changes taking place 
in Canada, said General F R Sharp, 
who succeeded General J . V. Allard as 
Chief of Defence Staff in September . 

and fas ter than ever before. We must 
face change, look at it positively, 
accept it. and change with it. But this 
makes it much more difficult to 
predict the future , so we must have 
that built-in flexibility, not only in the 
ar t of war. but in our relationship to 
the nation 

"The big thing is to establish that 
link between national a ims and the 
mil i tary contribution to them. ' ' 

BONAVENTURE. th. only carrier in the 
with a steam catapult and angled dock. 

and Soa King 

Royal Canadian Navy. Sho it fitted 
Sho carries Grumman trackor aircraft 

helicopters. 

Tho Holicoptor Carrier and Supply ship PROVIDER was completed in 1963. 
Sho is equipped with a modern eight borth hospital and can carry six Sikorsky 
holicoptors. Hor docks aro fitted with 23 oloctro-hydraulic winches to facilitato 

tho ship-to-ship and ship-to-shore movement of cargo and supplies. 

C O N T R I B U T I O N S INV ITED 
The editor invites pe r sons to submi t articles p h o t o g r a p h s a n d d r a w i n g s 

(b lack ink i for inclusion in the m a g a z i n e but regrets that no p a y m e n t can be m a d e 

for contr ibut ions s ubmi t ted Cont r i bu t i on s s hou l d be add re s sed The Editor The 

N a v y Box C I 7 8 C la rence Street Post Off ice S y d n e y N S W 2 0 0 0 Au s t ra l i a 

The Editor doe s not ho ld h imsel f respons ib le for manu s c r i p t s t h o u g h every 

effort wil l be m a d e to return these w i t h w h i c h a s t a m p e d a p d a d d r e s s e d enve l ope is 

enclosed. 
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Vosper Thornycroft - TO B D WORLD S LARGEST PLASTICS SHIP 

A complete mine-hunter, built of 
glass-reinforced plastics, has been 
ordered by the Ministry of Defence 
(Navy>. from Vosper Thornycroft. The 
total cost of the project including 
equipment being supplied bv the 
Ministry of Defence (Navy) is in the 
order of 112-2 million Founds Sterling 
She is to be 153 feet long, and as far as 
is known this will make her the largest 
g l a s s - r e in fo rced p l a s t i c s vessel 
anywhere in the world 

Glass-reinforced plastics, although 
at present more costly than steel for 
ships of this size, have g rea t 
advantages in their resistance to 
corrosion and. in comparison with 
wood, to marine organisms. For mine 
countermeasures ships it is primarily 
the non-magnetic nature of the 
material which favours its choice. 

Vosper Thornycroft have been 
working on the problem of glass-
r e i n f o r c e d p l a s t i c s s h i p s , in 
collaboration with the Ministry of 
Defence , for severa l yea r s . In 
D e c e m b e r 1966 d e t a i l s w e r e 
announced of a type of cellular 
sandwich construction being applied to 
an experimental section of a ship's 

hull, made for structural testing, inis 
section was moulded at the Woolston. 
Southampton, shipyard of the Vosper 
Thornycroft Group, the necessary 
t echno logy being d e v e l o p e d in 
association with Bristol Aeroplane 
Plastics Ltd. Later a second section, of 
solid laminate rather than sandwich 
c o n s t r u c t i o n , was mou lded at 
Woolston. and tested in comparison 
with an experimental section in 
laminated wood manufactured at the 
Vosper Thornycroft Portchester yard 

All these test sections underwent 
extensive structural testing at the 
N a v a l C o n s t r u c t i o n R e s e a r c h 
Establishment, at Dunfermline in 
Scotland, including shock loading, 
representative of the effects on a 
ship's hull of underwater explosions 
The outcome of all these tests has been 
that for the new complete ship the 
solid glass-reinforced laminate type of 
construction has been chosen. 

The moulding of the new ship's hull 
will be done in a specially built shop at 
Woolston. adjacent to the shop where 
the earlier plastics test sections were 
made. This new larger shop has 
special provisions to meet the most 

Below: A rest section of a plastics ship (built by Vospo. Thornycroft at 
Southampton). This is tho typo of construction selected for the new G.R.P. mine-

hunter. 

stringent requirements for large-scale 
plastics moulding, both from the point 
of view of quality control and to avoid 
health hazards for the operatives. The 
whole shop will be t empera tu re 
controlled, and provided with special 
ventilation for fume extraction, to 
remove the styrene vapour given off 
by the resin. Stringent fire-protection 
measures will also be incorporated 
The shop is costing 1 i-million Pounds 
Sterling, and is a joint project by 
Vosper Thornycroft and the Ministry 
of Defence i Navy» Provision has been 
made in its design for still further 
extension so that larger plastics ships 
could be built later It is also foreseen 
that the new building facility could be 
used as a completely covered berth for 
t he c o n s t r u c t i o n of s h i p s in 
conventional materials 

Apart from the shop itself a special 
amenity block is being built nearby to 
make possible the high standards of 
hygiene which are essential to prevent 
people working with resin and glass 
fibre from suffering skin troubles. 
About fifty men will be employed on 
the actual work of moulding, some 
being shipwrights, and others semi-
skilled laminators. In addition there 
will be lofting and other traditional 
shipyard skills at work, including 
fitting out once the hull is complete 
Special training courses are under way 
to ensure that the finished laminate is 
to the quality standards demanded, 
which are higher than for any other 
known glass-reinforced plastics ship 
construction in the world Special 
qualuy control procedures are under 
development. 

The actual laminating work will be 
done on a s e m i - a u t o m a t e d and 
mechanised basis, and not entirely by 
hand as is usual with small craft built 
of the material. The laminate will 
consist basically of polyester resin 
reinforced with glass fibre woven 
r o v i n g s . T h i s e n s u r e s gooa 
strength/weight ratio, and good fire 
r e s i s t ance . The basic s t r u c t u r e 
consists of single-skin hull shell with 
transverse framing and a deep keel 
m e m b e r , and s o m e l i m i t e d 
longitudinal framing. Frames, keel, 
deck beams and bulkhead stiffeners 

will all be of top hat' section, moulded 
over a plastics foam core. Bolted 
fastenings will be used to increase the 
strength of the bond of the f rame 

anges to the hull. 

Decks , b u l k h e a d s , and o t h e r 
relatively flat components will be 
moulded in a separate shop alongside 
and subsequently bonded into the hull 
structure. There is also a separate 
cuttings, bay. with special dust 
extraction plant, for trimming these 
panels. The hull itself will be laid up in 
a steel female mould, constructed of 
bolted sections. These will be removed 
when the hull is complete, and the ship 

will be launched down ways in the 
normal manner. 

This has been pro tfed for in the 
design of the enclosed shjp. 

The new plastics mine-hunter will be 
similar to the fami l iar coastal 
minesweepers of the -ton class, and 
will be f i t ted out with suitably 
r e c o n d i t i o n e d m a c h i n e r y and 
equipment removed from H.M.S. 
Derriton. The design of the new plastics 
hull was carried out by the Group 
under separate contract from the 
M i n i s t r y of D e f e n c e ( N a v y ) . 
Concur ren t ly with cons t ruc t ion , 
development work will be carried out 

on a number of technical problems 
associated with the use of the new 
material in larger vessels than before, 
including m a c h i n e r y a l ignment , 
at tachments to the hull, and electrical 
continuity and earthing. 

The completion of the new ship, 
which is to be in 1972. will mark an 
important stage in the long-term 
programme which the Ministry of 
Defence (Navy) has undertaken to 
develop ships in glass-reinforced 
plastics. The effort is aimed at 
providing the really efficient hull for a 
f u t u r e g e n e r a t i o n of m i n e 
countermeasures ships. 

Attention Navy Men 
A number of Naval Cadet Uni ts a r e in need of additional Off ice rs and Pe t ty 

Off icer Ins t ruc tors with Service background to instruct Cadets . Anyone who may 
be prepared to give of his t ime on Saturday a f te rnoons is asked to please contact 
the Cadet Liaison Off icer . Lieutenant McPherson . H.M.A.S. WATSON. 
Telephone: 37-1311. extension 256. between 0800 and 1530 for f u r t he r par t icu lars . 

The Units concerned a r e : -

Unit 
T.S. ALBATROSS 
T.S. HAWKESBURY 
T.S. PARRAMATTA 
T.S. SIRIUS 
T.S. SHOPSHIRE 
T.S. WARREGO 
T.S. SYDNEY 
T.S. CONDAMINE 
T.S. TOBRUK 

Location 
Wollongong 
Gosford 
Rvdalmere 
Arncliffe 
Canterbury 
Hunte r ' s Hill 
Snapper Island 
Manly 
Newcast le 

Cadets range f rom 14 to 19 yea r s of Age and Units P a r a d e on Saturdavs . 
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Compliments from . . . 

AUSTRALIAN FIBRE GLASS 
PTY. LTD. 

Frankston Road, Dandenong 

Phone: 791-8388 

P. CLELAND & SONS PTY. LTD. 
Suppliers of: 

Gl RN PARK AND SUNNY 

GLEN CREAM 

Head Office: 149 Ball Street, Preston - 44-0478 

544 Clayton Road, Clayton - 544-3100 
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S W E D E N 
NAVY COMPLfTtS 

UNDERGROUND SHIM MO 

The Royal Swedish Navy has 
commissioned a new underground 
shipyard at Muskoe. an island about 40 
miles south of Stockholm. By the end 
of August. 1969. the base, carved out of 
solid granite, was scheduled to be in 
full operation The Muskoe yard, under 
construction since 1957. has cost the 
Swedish Defence Ministry about $70 
million, including $60 million for 
actual construction work and $5 
million each for underground docks, 
access roads, and tunnels 

Some 35 million cubic feet of rock 
were removed from the base which 
consists of about five miles of tunnels, 
most of which are about 100 feet 
underground. Navy spokesmen claim 
the base can withstand anything but a 
direct nuclear hit. 

Two docks, approximately 985 feet 
long, are large enough for ships up lo 
3.000 dw tons. Smaller drydocks can 
handle ships up to 400 dw. tons. 
Underground f a c i l i t i e s include 
workshops, hospitals, emergency, 
base exchanges, ordnance shops, and 
also a reserve power station. 

• 

A S f « o l misiUa Imvm the new daiign 
of lightweight launcher, which It 

•tpacially tuitaMa far lighlcraft. 

service and this will allow small craft 
such as F.P.B.s and Inshore Mine-
sweepers to carry powerful defence 
againsi air and surface attack 

INDIA 
SUBMARINE TINDIR 

The Ambo is one of India's newest 
additions to her fleet This submarine 
tender, of the Soviet Navy's Ugra-
class is 145 feel long and has a 6.700-ton 
displacement She has four 3.500-h.p 
diesel engines, giving her a speed of 20 
knots The Ambo has a crew of 31 
officers. 88 petty officers, and 211 
enlisted men She has a helicopter 
flight deck, several workshops, and 
quarters for the crews of eight 
submarines. 

I S R A E L 
NEW LIGHT SYSTEM 

The Israeli Air Force has adopted 
the Rotor-Or Formation Light System, 
which enables helicopters to carry out 
night tactical operations in formation. 
In t roduced by I s rae l A i r c r a f t 
tactical operation: in formation 
In t roduced b; I s rae l A i r c r a f t 
Industries, tin ; stem uses self-
powered light sources visible under 
half-moon conditions over distances of 
more than 300 ft., and provides the 
pilot with light circles which serve as 
an artificial horizon The pilot can also 
note any change in rotor disc attitude 
of another helicopter before the 
helicopter itself changes altitude, but 
the light cannot be seen from the 
ground The four illumination devices 
of the system can be mounted or 
removed in 45 min under field 
conditions, with an installed total 
weight increase of about 3 lb It needs 
no maintenance, and has an estimated 
life of 10 years. 

U N I T E D KINGDOM 
SMAU-IOAT SIACAT 

A new lightweight variant of the 
Short Seacat close-range sea-to-air 
missile-launcher has been produced bv 
the makers and recently shot off its 
first live rounds. 

This new system, carrying three 
rounds, weighs half as much as the 
standard four-round system now in 

Seacat is already used by some 15 
navies, and with an operational life 
estimated to last into the mid-
Eighties. this new lighter model 
should encourage even wider sales 
abroad. 

SUBMARINE LAUNCHED AIR 
MISSILE SYSTEM 

Fir ing t r ia l s with the SLAM 
{Submarine Launched Air Missile 
System I prototype are being planned 
to take place during the third quarter 
of this year. SLAM is designed to use 
the Blowpipe missile — now being 
developed by Short Bros as a hand-
held anti-aircraft or anti-tank weapon 
for the British Army — in a marine 
role, primarily intended for submarine 
use but also with potential as a weapon 
for mounting on small surface vessels. 
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Available at all Leading 

Clubs and Hotels 

Distributed by: 

111-113 St. George's 

Terrace, Perth, W.A. 

Best Wishes to the Navy League from 

L. SUMICH 6L SON 
241 H A M I L T O N ROAD, SPEARWOOD, W.A. 

Phone: 98-1256 
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The submarine SLAM launcher, 
carrying six missiles, can be extended 
above the surface from a submerged 
submarine when a target comes within 
range, with remote TV target 
tracking, missile firing and control 

REDUCTION OF RADAR 
CLUTTER 

Work has been in progress since 
early in 1%H at the Admiralty Surface 
Weapons Establ ishment on the 
development of a Digital M.T.I. 
Canceller to replace the quartz line 
cancellers in use in commercial radar 
sets The first model was completed in 
1%9 and has now been working 
successfully with two separate radars 
at A S.W.E.. the first of its type in the 
I'nited Kingdom Our pictures show 
two radar displays, one with land 
clutter and moving targets, and the 
other with moving targets only. 

Moving Target Indication I M.T.I. i is 
a technique applied to pulse radar 
systems, in which the doppler 
frequency shift, associated with 
movij ig t a r g e t s . e n a b l e s 
discrimination between fixed and 
moving targets to be made 

In practice, an M.T.I, system 
measures the radio-frequency carrier-
phase-angle of received echoes and 

keeps a running comparison with 
former echoes. Up to the present, an 
ultrasonic quartz delay-line forms the 
memory to record the phase of the 
first echo, and a simple electronic 
subtractor is required to give an 
output for moving-target echoes, 
which change in phase from pulse to 
pulse The combination of memory 
and subtractor is known as an 'M.T.I. 
Canceller' The Digital canceller 
b r i n g s al l t he a d v a n t a g e s of 
semiconductor integration, small size, 
high reliability and low power-
consumption. together with far more 
effective filtering of clutter. 

SIXTH NUCLEAR SUBMAR INE 
LAUNCHED 

Courageous, the sixth nuclear-
powered fleet submarine for the R.N.. 
was launched on Saturday. 7 March. 
1970. 

By the end of this year, the R.N. 
should have four nuclear-powered fleet 
submarines in service. The fifth. 
Conqueror, was launched last August. 

The seventh and eighth are still 
under construction and an order for a 
ninth is expected to be placed soon. 

Primary role of Courageous will be 
as a submarine hunter-killer and she 
will be equipped with the latest 
underwater detection equipment and 
weapons. 

She will carry an inertial navigation 
system and a means of measuring her 
depth below ice. 

further contract for the refit of H.M.S. 
Diana a n d Decoy, w h i c h t h e 
government of Peru agreed to 
purchase from the British Ministry of 
Defence. These ships were both built 
by Y a r r o w and w e r e f i r s t 
commissioned in 1953-54. The cost of 
the refit contract is expected to be of 
the order of 2.5 million Pounds Sterling 
for each ship. 

U.S.A. 
SUBMARINE TENDER 

The U.S.S. L. Y Spear <AS-36>. the 
first of a new class of submarine 
tenders, moves out of the Quincy 
shipyard for her builder's sea trials. 
The 844-foot ship will be delivered to 
the Navy this year. 

A D V A N C E D S K Y H A W K 

Initial flight test of a new. uprated 
and developed version of the Skyhawk 
attack bomber, designated A-4M and 
produced for the U.S. Marine Corps by 
McDonnell Douglas, is scheduled for 
April this year The A-4M will be 
powered by an advanced P&W J-52 
with substantially added thrust to 
increase the aircraft 's rate of climb, 
a c c e l e r a t i o n and c o m b a t 
manoeuvrability as compared with the 
A-4F. It will also feature a bigger 
canopy and windscreen: a self-
contained engine starter and a drag 
chute for short field landings. 

SHIPBUILDING NEWS 

Cammell Laird (Shiprepairers) 
report that the contract to refit two 
destroyers of the Venezuelan Navy has 
been followed by the receipt of a 

N A V Y APPUES NEW RIGID FOAM 
FOR ADDITIONAL FLOTATION 

A new foaming system, called 
Autofroth I. is capable of filling below 

a 

V 



R e c o m m e n d e d contractors to the 

N a v y Depar tment . . . 

BALL & SON PTY. LTD. 
6 DOEPEL STREET NORTH FREMANTLE, W.A. 

Specialists in Power Driving, Dredging, Jetty Construction, 

Towing also Drag Line R.B. 22 and Jacques 15 for Hire 

For Further Information Phone: 55-043 

A Satisfactory Connection the Navy Department and . 

FREMANTLE FISH SUPPLY PTY. LTD. 
58 MARKET STREET, FREMANTLE 

Specialising 

Daily Deliveries to Metropoli tan Area and Country Towns — Contrac tors for 
Shipping. Hotels, Hospitals. Schools. Dining Rooms. E tc . 

• CONTRACTORS TO THE NAVY 

For Further Information Contact 

S. or V. PAINO 5-1361 A.H.: 5-2665 - 5-2300 
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deck spaces of large ships with 
urethane plastic foam. In a current 
application, the foam is being used 
to make a U S Navy special 
minesweeper, the MSS-1. which is 
being converted from a World War II 
freighter, practically unsinkable. The 
flotation material — only one-thirtieth 
the weight of water — will be placed 
below the ship's decks by means of the 
foaming system 

The rigid foam is a layer several feet 
thick extending almost the entire 
length of the vessel and just below the 
second deck The foarr. was placed 
above a wire rope platform covered bv 
a plastic film. The platform is 
suspended from the overhead. 

Under the Autofroth I system, two 
large pressure cylinders containing 
the foam-making chemical remain 
above the deck, long double hoses 
from the cylinders are connected to 
foam guns below decks . When 
the triggers on the loam guns are 
pulled by the operators, the two 
chemicals combine into urethane foam 
that can be directed into every nook 
and cranny and visually inspected to 
eliminate voids. 

Within a few minutes the foam cures 
into a rigid and permanent flotation 
material 

This 15,000-ton converted Liberty ship, 
the MSS-1. was conceived to sweep 
missed or unswept mines. She is 441 
feet long, with a 57-foot beam, has five 
inboard-out board engines, and has a 
maintenance crew of one officer and 
eight enlisted men. The bridge and all 
machinery are shock-mounted, and all 
machinery is remotely-controlled from 
the bridge The hull is filled with a 

special flotation foam material. 

N A V Y DEVELOPS SONAR SYSTEM 
TO HELP LOCATE S U N K E N 

SHIPS 

Navy scientists have developed a 
new tool for quickly finding and 
photographing sunken ships, such as 
the nuclear submarine Thresher, and 
for studying the "lay of the land" 
beneath ocean waters. 

An oceanographer. F. M. Daugherty. 
said the device, called Teleprobe. 
"may become a welcome addition to 
existing search and identification 
capabilities, especially those being 
d e v e l o p e d f o r u s e in m a r i n e 
tragedies." 

" F o r example . " he continued, 
"ocean scientists searching for the 
Thresher knew exactly where the ill-
fated nuclear submarine lay but had 
trouble manoeuvring the surface ship 
carrying cameras to photograph the 
wreck over the exact spot. " 

Daugherty and an ocean survey 
t e a m f r o m t h e U.S . N a v a l 
Oceanographic Office in Suitland. 
Maryland, developed the towed search 
and i d e n t i f i c a t i o n i n s t r u m e n t 
primarily as a means of underwater 
survey. Its wreck identification ability 
was a bonus. 

Daugherty said his camera and 
sonar instrument had proved itself 
during a trial in which it was used to 
loca te a d e s t r o y e r escor t ship 
purposely sunk eariier in 2.500 feet of 
water about 20 miles off San Clemente. 
C a l i f o r n i a , in a n o t h e r N a v y 
programme 

The Te leprobe looks like an 
overweight guppy on sleigh-like 
runners. 

The secret of THeprobe's increased 
efficiency in finding wrecks is its 
sonar system. 

Sonar devices send out pulses of 
sound, which bounce off objects under 
the ocean surface. These reflected 
sound waves a r e recorded and 
processed through special equipment 
to produce an outline of the object that 
reflected them. 

Teleprobe's sonar picture of the 
sunken destroyer escort showed up as 
a fuzzy white outline on a grey 
background that represented the 
surrounding ocean floor 

The instrument, mounted on a sled-
like f rame 18 feet long and weighing 
lbs., uses its camera af ter the sonar 
h a s f o u n d t h e s u b j e c t to be 
photographed. 

GLASS-HULLED SUBMERSIBLE 

Known as the Swimmer Delivery 
Vehicle, this f i b r e glass-hul led 
submersible, developed for the Navy, 
can car rv four SCUBA-equipped 
crewmen on shallow-water operations. 
When d iv ing , the hull of t he 
submersible is filled with water. The 
craf t is equipped with a three-blade 
propeller, and is powered by a 400 
r.p.m. direct-drive electric power 
plant (see photoX 
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BAKERS CREEK CAR WRECKERS 

WIDE RANGE OF SPARE PARTS FOR MOST 

MODELS, CARS, TRUCKS & TRACTORS 

• 

BAKERS CREEK, MACKAY, QUEENSLAND 

Enquiries Phone 9-5205 and 9-5218 

Box 531, P.O. Mackay, Qld. 

POWERS BAKERY 
(K. R. & D. L. POWER, Proprietors) 

For White, Brown, Rye, Malt, Starch Reduced, Sliced and 

Wrapped Bread, Bread Rolls, Sausage Rolls, Pasties, 

Pies, Cakes for all Occasions 

Wedding and Birthday Cakes to Order 

• 

KING STREET, CABOOLTURE 
(Next door Q.A.T.B.) 

FOR SERVICE Phone: 85 
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U .S .S .R . 
LARGEST RESEARCH BUOY ARRAY 

TO BE SET OUT BY SOVIETS 

The largest a r r a y of r e sea r ch buoys 
ever to be moored in the ocean w e r e 
set out in F e b r u a r y in the North 
Atlant ic by Soviet oceanographe r s 

Seventeen buoys w e r e set in an " L " 
shape 1.000 mi les north of the E q u a t o r 
near the Canary Is lands They a r e 
equipped with i n s t rumen t s t<> m e a s u r e 
oceanic c u r r e n t s at 11 levels, f r o m 33 
feet to 9.840 feet below the s u r f a c e 
and will s tay in p lace for six months 

The p ro jec t was announced by 
P ro fe s so r Andrei S Monin. d i rec to r of 
the Ins t i tu te of Oceanology of the 
Soviet Academy of Sciences, at a 
sc ient i f ic mee t ing in Dublin The 
m e e t i n g w a s o r g a n i s e d by t h e 
I n t e r n a t i o n a l C o u n c i l f o r t h e 
Explora t ion of the Sea 11 was co-
sponsored bv the In t e rgove rnmen ta l 
O c e a n o g r a p h i c C o m m i s s i o n , a n 
organisa t ion founded by UNESCO 

SOVIET PACIFIC FLEET ROLE 
TO INCREASE AFTER V I E T N A M 

The P a c i f i c Fleet of the Soviet 
Union, which has been built up in 
recent years , is expected to play an 
increased role in the y e a r s a f t e r the 
Vie tnam war . according to Amer ican 
and Asian ana lys ts . 

The ana lys t s f o i e s e e a build-up of 
nuc lear s u b m a r i n e s a s par t of the 
Soviet de t e r r en t against the United 
S ta tes , as well as wider-ranging 
s u b m a r i n e pa t ro l s along the sea lanes 
between North A m e r i c a and Asia and 
be tween J a p a n and Southeas t Asia 

A g r e a t e r Soviet naval p re sence is 
also expec ted in Asian w a t e r s as the 
United S t a t e s w i thd raws s o m e of its 
power f r o m the region The Sovie'. 
p resence is likely to be used in support 
of e f f o r t s to f o rm the col lect ive 
secur i ty a r r a n g e m e n t that Moscow-
leaders have urged severa l t imes 

Dr Rober t A Ki lmarx . r e s e a r c h 
d i rec to r of the Cen t re for S t r a t eg i c 
a n d I n t e r n a t i o n a l S t u d i e s a t 
George town Univers i ty , said that 

" T h e Soviet Union uses its naval 
power a s a polit ical ins t rument much 
m o r e prec ise ly t h a r the United S t a t e s . " 

The Soviet Union s Pac i f i c Fleet is 
based in t h r ee por t s — Vladivostok and 
Sovetskaya Gavan on the Sea of J a p a n , 
and Pe t ropav lovsk in K a m c h a t k a 

The Soviet Navv has about 400 
s u b m a r i n e s c o m p a r e d with f e w e r than 

200 s u b m a r i n e s on ac t ive duty in the 
U.S. Navy The Soviet Pac i f i c Fleet is 
believed to have 110 to 125. including 30 
a r m e d with miss i les . The o the r s a r e 
most ly a t tack s u b m a r i n e s designed for 
opera t ions agains t shipping and for 
mine-laying 

Much of the in format ion on Soviet 
naval m o v e m e n t s is obtained by U.S. 
p l a n e s b a s e d a t W a k k a n a i . in 
H o k k a i d o . J a p a n ' s n o r t h e r n m o s t 
island, and on Okinawa 

Over the years , the Soviet Navy has 
been increasingly ac t ive in the Sea of 
J apan . In 19*>7. a Soviet des t roye r 
s c r a m b l e d th rough a U S -South 
Korean naval exe rc i se and sideswiped 
the Amer ican des t roye r Walker In 
1968. the Russ i ans moved a la rge fo rce 
to the coast of North Korea to counter 
an Amer ican task fo rce that had been 
ordered into those w a t e r s a f t e r the 
North Koreans seized the intel l igence 
ship Pueblo. 

The Russ ians turned out a s ea rch 
fo rce to look for surv ivors of the EC-
121 reconna i s sance plane shot down by 
the North Koreans in 1969 Soviet naval 
a i r c r a f t , number ing about 400. a r e also 
in ev idence and occasional ly c a u s e 
Tokyo to pro tes t to Moscow about 
intrusions of J a p a n e s e a i r space. 

The J a p a n e s e governmen t sees a 
potent ia l Soviet th rea t to J a p a n s 
shipping lanes off Eas t Asia This has 
led to a g radua l increase in the 
J a p a n e s e naval fo rce and p lans for a 
f u r t h e r bui ld-up in the f i v e - y e a r 
de fence plan that begins in 1972 

The Soviet naval expansion has been 
co-ordinated with pene t ra t ion of the 
shipping bus iness in Asia. Soviet 
f r e i gh t e r s sailing to Haiphong, in 
North Vie tnam, tr ied in 1968 with 
modes t success to get into the wool 
t r ade f r o m Aust ra l ia so that they 
would not have to sail back to 
European w a t e r s emp ty . 

V I E T N A M 

V I E T N A M E S E N A V Y U S I N G 
CEMENT BOATS 

The Republ ic of Vie tnam Navy 
(VNNi has introduced its new model 
of the f a m e d yabuta junk — a 60-foot. 
$17,000 pa t ro l c r a f t with a c e m e n t hull. 

The idea of using f e r ro - cemen t for 
n a v a l c o n s t r u c t i o n w a s f i r s t 
introduced to the V ie tnamese Navy in 
May. 1969 The ac tua l cons t ruct ion of 
the new yabuta junk took only t h r ee 
months . 

F e r r o - c e m e n t s advan tages over 
conven t iona l m a t e r i a l s used f o r 
naut ical cons t ruc t ion a r e many . F i r s t 
used in mid-19th cen tu ry Eu rope and 
developed throughout the world, ferro-
c e m e n t has gained much popu! ri ty in 
recent y e a r s 

The VNN's new junk is much 
s t ronger than old models , and one-
third as expens ive She will be eas i e r 
to r epa i r if d a m a g e d Handling has 
been improved and engine vibrat ion 
reduced 

The c e m e n t junk has a much longer 
life expec tancy than her e a r l i e r Sau 
wood coun te rpa r t that was subjec t to 
w a r p i n g , r o t t i n g a n d i n s e c t 
d e t e r i o r a t i o n F e r r o - c e m e n t i s 
impervious to these e l emen t s . 

Cement "yabuta junk" 

Construct ion of the f e r ro -cemen t 
c r a f t was s imple . V ie tnamese Navy 
s h i p f i t t e r s pou red a m i x t u r e of 
Por t land c e m e n t , pozzolan. sand, and 
wa t e r through a mesh of in terwoven 
chicken-wire anchored to a water -p ipe 
f r a m e w o r k The c e m e n t was smoothed 
over the inside and outs ide of the hull 
and " d a m p cured for t h r ee weeks. 
Then the hull was worked and finished 
with two appl ica t ions of epoxv resin 
After inter ior outf i t t ing, the en t i r e 
c r a f t was painted and readied for duty. 

Seven feet were added to her length 
and one foot to her beam Overal l 
savings amoun ted to $5,000 with 
savings of $1,850 on the f e r ro -cemen t 
hull alone A reduct ion of 4.631 man-
hours was rea l i sed in cons t ruc t ion 
t i m e over the old yabuta junk 

Besides the new junk, a ferro-
c e m e n t swif t boat ( P C F > is being built 
at the VNN shipyard , the la rges t 
shipyard in Southeast Asia and the 
la rges t industr ia l complex in South 
Vie tnam 
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SPEEDIE 
C O N T R A C T O R S 

Specialising in M t t a l Spreading 
Car tage of Sand & Gravel 

Road Making Mater ia l s 
Tip Truck Hire and 
Front End Loaders 

99 RACEVIEW A V E 
H E N D R A 

Telephone: 68-1880 

c. w. 
CHATER 

Marine Plumber and Sheet Metal 
Manufacturer 

1-6 REID STREET 
KANGAROO POINT 

QLD. 4169 

Phone: 91-3316 
(3 lines) 

The Beer Queenslanders Prefer! 
Call for ley-Cold Sparkling Amber 

xxxx The Popular 

"ITS QUALITY 
NEVER VARIES" 
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Naval Cadet Force News 

A M A L G A M A T I O N OF N A V A L 
CADET O R G A N I S A T I O N S 

The two Australian naval sea cadet 
organisations are to be combined and 
brought under the full control of the 
Australian Naval Board 

The organisations, the Australian 
Sea Cadet Corps and the Royal 
Australian Naval Reserve School 
Cadets, will operate under the new 
name of Naval Reserve Cadets. 

At present the Australian Sea Cadet 
Corps are under the joint control of the 
Navy League of Australia and the 
Naval Board The League administers 
the Corps on behalf of the Naval 
Board, which controls all aspects of 
training. 

With the agreement of the Navy 
League, the Naval Board will shortly 
assume complete responsibility for the 
conduct. acTiinistration and financing 
of the Corps 

The Naval Reserve Cadets will not 
form part ol the Naval forces. But. 
naturally the Navy as the parent 
service, will take a ver> great interest 
in their welfare , t ta ining and 
development. 

The changes will place the Naval 
Cadets on a similar basis to the 
Army's School Cadet Corps and the 
R A.A.F. 's Air Training Corps. 
Cadets, who are aged between 14 and 
18 years, carry out wtekly training in 
their own headquarters as well as 
week-end and annual continuous 
t r a i n i n g in Nava l s > h i p s and 
establishments. 

The aim of Naval Reserve Cadet 
training is to give boys a foundation of 
naval knowledge and discipline, to 
develop qualities of leadership and self-
reliance. and to foster an interest in 
the role of the Navy and the Merchant 
Service. 

Cadets will wear the uniform of the 
Citizens Naval Forces except that 
"Australia'' flashes wili be replaced 

by others bearing the words "Naval 
Reserve Cadets'" 

Implementation of the necessary 
changes following amalgamation such 

as the passing of regulations, is in hand 
and will be dealt with as quickly as 
possible. 

The Honorable D J. Killen. M P.. 
Minister for the Navy, has expressed 
his deep appreciation to the Navy 
League for their past co-operation and 
support in sponsoring the Australian 
Sea Cadet Corps which had risen from 
11 units in New South Wales and 
Victoria in 1947. to 39 units in all States 
and Territories, totalling over 2,200 
officer instructors and cadets. 

C A N A D A 

SEA CADET PROGRAMME 
IN 1970 

Canadian Forces Headquarters has 
advised that Sea Cadet Summer 
Training will be conducted on 
approximately the same scale and in 
the same locations as for 1969. This 
programme includes the instructional 
course for Cadet Instructor List 
Officers at Canadian Forces Bases. 
(CFB». Greenwood. E s q u i m a u . 
London and Valcartier. and "trades 
courses" for Sea Cadets at CFBs 
Halifax. Cornwallis. Esquimau, and at 
H M.C.S Quodro 

The programme for exchange of 
Canadian and United States Sea Cadet 
groups will be continued this year wilh 
Canada receiving groups of two 
officers and fifty cadets each on the 
East and West coasts. Equivalent 
Canadian g-oups will undertake 
training in the United States. An 
addition this year has been the 
institution of a Canada-United 
Kingdom Sea Cadel exchange visit, the 
group from each country comprising 
one officer and ten cadets. 

On cruises this Spring the Canadian 
Forces have been able to accept 
limited numbers of Sea Cadets on both 
Exercise 'Maple Spring and on the 
Far East cruise. It is anticipated 
however, there will be a shortage of 
billets for Sea Cadets on cruises in the 
Summer due to other training 
commitments. 

N E W SOUTH WALES 

QUARTERLY REPORT OF 
PROCEEDINGS 

This report covers training and other 
activities carried out by the Cadet 
Force in New South Wales during the 
period 1 January 1970 to 31 March 1970 

Weekend training postings were to 
the following H M.A Ships — 

SHIP DATES 

Stalwart—6.3.70 to 8.3.70 
Stuart—6 3 70 to 8.3.70 
Stoort—13.3.70 to 1? 3 70 
Penh-13.3.70 to 15.3.70 
Sydney—13.3.70 to 15 3.70 
Stalwart—20.3.70 10 22.3.70 

The Representative of the Flag 
Officer-in-Charge East Australia Area 
carried out the annual inspection of 
T.S. Tobruk (Newcastle Unit I on 
Sa tu rday . 14 March and T.S. 
Hawknbvry on Saturday 21 March 

On Monday. 26 Janary. 30 Naval 
Reserve Cadets joined their Army and 
Air Force counterparts to form a 
combined Cadet Force Guard of 
Honour in the Domain. Sydney, for 
Australia Day celebrations 

The first official meeting of Senior 
Off icers f rom each State was 
convened in Canberra by the Naval 
Board to discuss matters of Cadet 
policy. This took place on Friday 6 
March and Saturday 7 March 

The St. John Ambulance Brigade 
requested the services of Lieutenant 
Causer, the Commanding Officer of 
T.S. Shropshire (Canterbury! to assist 
them with the organisation of their 
Commonwealth Camp at Thornleigh in 
January. This was approved and the 
Brigade were most appreciative of tht 
help they received through Lieutenant 
Causer s active participation. 

i sgd I L M A C K A Y - C R U 1 S E 
Commander R .A.N.A. . 

Senior Officer 
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E. R. 
LOVELL 
PTY. LTD. 

Manufacturers of 
Gamrad Sutures 

MINSTER PARK 
PRINCES H I G H W A Y 

D A N D E N O N G 

Phone: 792 0661 

Contact 

WANDANA TRAVEL 
PTY. LTD. 

For all your World 
Travel Arrangements 

ft 

3A Q U E E N S ROAD, 
MELBOURNE, VIC. 3004 

Phone: 26-1702 

Greetings to all H.M.A.S. Cerberus Personnel 
and Families from your . . . 

A.M.P. Society 
Life Assurance 
Representatives 

J O H N & A S H T O N L A T H A M 

FOR ALL YOL'R INSURANCE NEEDS 
LIFE — FIRE — ACCIDENT 

Australia's Largest Office — A Purely Mutual 
Office where all Profits belong to the 

Policy Holders 

12 RITCHIE STREET 
FRANKSTON, V ICTORIA 

Telephone: 783-2822 

SAWTELL . . . 

Beach Cabins 
(O. A. and A. C. Steer) 

M A N A G I N G AGENT — ROY KNIGHT 

Box 6 Sawtell, N.S.W. 

Phone 263 
To make your holiday a complcic success we 
invite you to our Modern Uniis that will accom-
modatc four persons with parking space for your 
car, "Motel Style". It i-i essential to provide your 

ov»n linen and cutlery 

WRITE TO AGENT FOR BROCHURE 

No Animals Please 
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B R I T A I N 
(The Editor is indebted to the officers of the Information Service of the British High 
Commission in Australia for their ready assistance in the compilation of this article.) 

SEA TRIALS FOR FAST 
N E W RESCUE BOAT 

A new type of fast *hore-based 
lifeboat with a speed of 20 knots over a 
400 mile range has been specially 
designed for Britain's Royal National 
Lifeboat Institution. 

A prototype of the 20-ton craft, 
designed by the Scottish firm of G. L. 
Watson, is to be built at the 
Li t t lehampton. Sussex, yard of 
William Ostarne and Company for sea 
trials 

The Watson lifeboat is designed to be 
built in glass-reinforced plastics but 
the prototype will be given a triple 
mahogany skinned hull Instead of the 
traditional double-ended hull of a life-
boat. the craft has the transom, or flat 
stern, of a normal boat 

But it is 17 feet wide, compared with 
the 13 foot six inch beam of a typical 
British lifeboat. 

Improved Stability 
The topdeck structure is filled with 

polystyrene to give the life boat a self-
righting ability, while an internal 
ballast tank instead of an iron keel 
gives it even more stability. 

Another feature of the new design is 
the fitting of 26 wooden strips along the 
hull. Tests on a smaller craft showed 
that these not only cushioned the boat 
when it was driven into heavy seas but 

also helped to improve directional 
stability. 

The Watson boat has cabin seating 
for 30 men and is designed for a five-
man crew instead of the normal seven. 
Power is provided by twin diesels, 
each developing 375 horsepower. 

The Royal National Life-Boat 
Institution currently operates a fleet 
of 170 lifeboats and last year they were 
called out some 2,000 times to save 
more than 1,000 people. 

Z I N C SILICATE C O A T I N G 
FOR WEATHERDECK 

The weatherdeeks of a frigate being 
built for the Royal New Zealand Navy 
by Yarrow Shipbuilders Ltd., of 
Glasgow, Scotland, are being treated 
with a special zinc silicate coating 
which will withstand salt water 
c o n t a m i n a t i o n , a b r a s i o n and 
petroleum products. 

The coating is being applied by 
Loyne Ltd., a firm specialising in 
coating techniques. They are also 
treating the superstructures and 
internal parts of the frigate with a 
pure zinc matellised coating. 

The spray-gun applied coating for 
the weather deck is an organic zinc 
which cures by extracting moisture 
from the air to leave a tough, zinc 
film. If the surface becomes damaged 
there is no resultant rust creep. 

Although the process is more 
expensive than conventional paint 
protection methods, its benefits have 
attracted the attention of navies 
throughout tb? world, including the 
Royal Navy. 

Recently the firm received inquiries 
to treat the weatherdeeks of Chilean 
and Argentinian warships with the 
silicate zinc as well as superstructures 
and internal structures with pure zinc 
metallised coatings. 

NON-SL IP DECK C O V E R I N G 
FOR SMALL CRAFT 

A new non-slip deck covering for 
small craft has been developed by a 
British firm as an aid to safety at sea. 

The lightweight material, called 
Treadmaster M, is manufactured in 
moulded sheets which have a raised 
diamond pattern It can be fixed with 
epoxy resin adhesive to the decks of 
both existing and new craft. 

R e s i l i e n t , h a r d - w e a r i n g and 
resistant to sea water, oil and petrol, it 
is made up of basic constituents which 
have intrinsic non-stick properties and 
these are maintained even under 
extremely wet conditions. The pattern 
design allows water to drain off 
quickly. 

It is supplied in sheets 48 inches by 
36 inches by one-eight-of-an-inch thick. 
The standard colour is grey but it is 
also available in blue, green and 
natural (brown). 

Compliments to the Navy from . . . 

E 
Agents for Health and Co.. London 

dwin Bowers 

Chronometer and Nautical 

& Sons 
695-697 GEORGE STREET, 

Instrument Makers SYDNEY, N.S.W. 2000 

Phone: 211-4377 
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PINK DOOR 
PET SHOP 

(Prop.: Stan Brossingfon Bell) 

F r e s h M e a l D a i l y 
All P e t s F o o d a n d A c c e s s o r i e s 

P u p s - B i r d s . E t c . 

ir 
86 HOPK INS STREET 
FOOTSCRAY, V IC. 
Phone: 68-1587 

C o m p l i m e n t s f r o m t h e 

BATMAN 
Private Hospital 

Surgical — Medical 

4 MALVOL IO STREET, 
GLENHUNTLY 

Phone: 211-5252 

C o m p l i m e n t s ol 

UNGER 
CATERING 
SERVICE 

CATERING TO PRIVATE HOMES 

13th Floor, 205 Wil l iam St., 
Melbourne 

Phone: 67-4078 

Hall Available (or 
Conventions - Weddings - 21st Binhdav 

Kindly Sponsored bv 

JAR VIS 
Auto Engineering 

(Noel Jam's , Proprietor) 

WHEEL ALIGNMENT SPECIALISTS 
DYNAMIC BALANCE 
ALL HEPA1HS. Etc 

CNR. ALEX & JOYNER STS., 
M O O R A B B I N , V IC. 

Phone:95-6363 
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JOIN THE 
AUSTRALIAN SEA CADET CORPS 

If you are between the ages of 13 and 18 years 

The Australian Sea Cadet Corps is a 
voluntary organisation administered 
by the Commonwealth Naval Board 
and The Navy League of Australia. 

The aim of the Australian Sea Cadet 
Corps is to provide for the spiritual, 
social and educational welfare of boys 
and to develop in them character, a 
sense of patriotism, self-reliance, 
citizenship and discipline 
Uniforms are supplied free of charge. 
Cadets are not required to undergo any 

medical examination and are fully 
insured against accident while on duty. 
Pa r ades are held on Saturday 
afternoons and certain Units hold an 
additional parade one night a week. 
The interesting syllabus of training 
covers a wide sphere and includes 
seamanship, handling of boats under 
sail and power, navigation, physical 
training, rifle shooting, signalling, 
splicing of wire and ropes, general 
sporting activities and other varied 
subjects 

Instructional camps are arranged for 
Sea Cadets in Naval Establishments, 
and they are also given opportunities, 
whenever possible, to undertake 
training at sea in ships of the Royal 
Australian Navy 

Cadets, if considering a sea career, 
are given every assistance to join the 
Royal Australian Navy, the Mercantile 
Marine or the Royal Australian Naval 
Reserve, but there is no compulsion to 
join these Services. 

F o r f u r t h e r i n f o r m a t i o n p l e a s e c o n t a c t t h e D i v i s i o n a l S e n i o r O f f i c e r in y o u r S t a t e , u s i n g t h e 
F o r m p r o v i d e d b e l o w . 

Senior Officers, Australian Sea Cadet Corps 

NEW SOUTH WALES: Staff Office Cadets, H.M.A.S. 
Watson, Watso.is Bay. N.S.W., 2030. 

QUEENSLAND: C/- Box 378E, G.P.O., Brisbane. 4001. 

SOUTH AUSTRALIA: C/- Box 1529M, G.P.O., Adelaide, 
5001. 

VICTORIA: CI- Room 6, 2nd Floor, SM Collins St., 
Melbourne. 3000. 
WESTERN AUSTRALIA: CI- 182 Coode St.. Como, C152. 
AUSTRALIAN CAPITAL TERRITORY: Industry House, 
National Circuit, Barton. 2800. 
NORTHERN TERRITORY: Box 444, P.O.. Darwin, 5794. 

T O ; T h e S e n i o r O f f i c e r . 
A u s t r a l i a n S e a C a d e t C o r p s 

I a m i n t e r e s t e d in j o i n i n g t h e A u s t r a l i a n S e a C a d e t C o r p s a n d w o u l d b e 
p l e a s e d t o r t j e i v e f u r t h e r i n f o r m a t i o n . 

N A M E 

S T R E E T S l ' B l ' R B 

S T A T E O R T E R R I T O R Y P O S T C O P E 

P H O N E N o A G E 

( P l e a s e P r i n t C l e a r l y ) 

P l e a s e a d d r e s s y o u r e n v e l o p e to t h e S e n i o r O f f i c e r in y o u r S t a t e o r T e r r i t o r y 

— s e e l is t of a d d r e s s e s a b o v e 
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Kindly Sponsored bv . 

GIBNEY'S 
DRY CLEANER'S 

PTY. LTD. 
Current ly Contracting with the R A N. and 
Wish them Continued Success with their 

Journal 

309 South Terrace 
South Fremantle 
Phone: 5-2617 

A Close Liaison the Navy and 

Simpson & Anderson 
Pty. Ltd. 

* Building Contractors 

Who are Proud lo be Associated with Navy 
Department in the Erection of Gymnasium and 

Squash Court at H M A S Leeuwin 

47 FORREST STREET 
SUBIACO, W.A. 

8-2288 
i J 

PRINCE LAUNCH 
SERVICE 

PTY. LTD. 
* Including 

PRINCE LANDING BARGE & LIGHTER 
SERVICE PTY. LTD. 

PRINCE MAR INE CONSULTING & 
MANAGEMENT SERVICES PTY LTD 
GEOGRAPH TOWING CO PTY. LTD. 

Victoria Quay 
5-2973 

Fremantle 
5-4113 

STATE SHIPPING 
SERVICE 

R E G U L A R C A R G O & P A S S E N G E R S E R V I C E 

Fremant le lo North-West Ports and Darwin 

Enjoy a Cruise in Air-conditioncd 

COMFORT 
For Passenger Fares and Bookings apply 

H E A D O F F I C E . F R E M A N T L E and 
T O l ' R I S T B U R E A U . P E R T H 

For Ca rgo Bookings: Head Office 

1 Short St., Fremantle, W.A. 
PHONE: SS-133 

Page Forty-«iflht 
THE NAVY 

Moy-JuM-July- 1»T 0 

The Royal Navy's . . . 

TYPE 21 FRIGATE 
The Ministry of Defence (Navy! has 

released details of the Type 21 fr igate 
being built by Vosper Thornycroft for 
the Royal Navy. The ship, which was 
designed by Vosper Thornycroft in 
collaboration with Yarrow, will have a 
sophisticated Ferrant i weapon control 
system, and her Rolls-Royce gas 
turbines will give her a speed of 34 
knots. Provision is included for 
carrying the new naval helicopter, the 
WG13. and the guided missile Seawolf. 
which is under development and will 
be f i t ted in la ter ships of the 
class. 

May-June-July, 1970 

The staff requirement which ha*, 
governed the design of the Type 21 
Inga te called for a ship displacing 
s o m e 2.500 t o n s , c a p a b l e of 
contributing effectively to the defence 
of a convoy, or other force, against 
attack by surface ships or submarines, 
and fully able to defend itself against 
a i rcraf t , missiles or fast patrol craf t 
The ship must match comparable 
contemporary warships in fighting 
power and in performance, while being 
able to maintain all-weather patrol in 
any part of the world 

The Type 21 fr igate was designed by 

THE NAVY 

Vosper Thornycroft in association with 
Yarrow (Shipbuilders! Ltd This was 
the first occasion in recent years when 
a fighting ship had been designed 
commercially. She is due to be 
completed in summer of 1972 and will 
therefore be at sea before the larger 
Type 42. which will have a similar 
main propulsion system. The cost has 
been quoted as over 8 million Pounds 
sterling. 

The new ship's a rmament consists of 
one Vickers 4.5-inch Mark 8 automatic 
gun and mounting, quadruple launcher 
for Short Seacat anti-aircraft missiles. 
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O u r C o m p a n y s c o n t r i b u t i o n to W . A . ' s 
indus t r ia l r e q u i r e m e n t s h a s b e e n vas t . 
M a j o r p roduc t s , n o t only in W e s t e r n 
A u s t r a l i a , b u t t h r o u g h o u t the l eng th a n d 
b r e a d t h of th is g r e a t c o n t i n e n t of ou r s 
h a v e b e e n c o n t r i b u t e d to wi th t h e s u p p l y 
of m a n y s p e c i a l i s e d p roduc t s . W e p r o p o s e 
to c o n t i n u e b e i n g in the f o r e f r o n t of pro-
g r e s s i v e d e v e l o p m e n t , p r o v i d i n g the b e s t 
of e n g i n e e r i n g fac i l i t ies a n d abi l i ty . 

VICKERS HOSKINS 
PTY. LTD. 
BASSENDEAN 

Western Australia 
A member of Vickers(Aust.) Group 

Wishes from . . . 

BENSON'S 
INDUSTRIES 
PTY. LTD. 

NOW AT 

70 BURSWOOD ROAD 
VICTORIA PARK 

Telephone 61 -4744 

Best Wishes from 

STIRLING 
ELECTRICS 

1 REES STREET 
O 'CONNOR, W.A. 
Telephone: 50-2970 

Afte r Hours: 3 0 - 3 2 9 1 
• 

Specialising tn 

M A R I N E AN I ) INDUSTR IAL 
INSTALLAT IONS 

REPA IRS A N D M A I N T E N A N C E 

FREMANTLE 
PROVIDORING 
CO. PTY. LTD. 

7 LEAKE STREET, 
FREMANTLE, W.A. 

Quality Suppliers to R.A.N. 

Phone 5-1036 
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Westland WG13 helicopter armed with 
air-to-surface guided missiles and 
torpedoes, two 20-mm Oerlikon guns, 
two sets of triple torpedo tubes, and 
two 2-inch rocket flare launchers. 
There is also of course an outfit of 
small arms Later ships of the class 
will carry the new Seawolf missile 
system with its associated radar and 
trackers. 

Above-water surveillance, in the 
earlier ships of the class, will be by 
Type 992Q lor.g-range air-warning 
radar, as well as Type 978 navigational 
radar with a true-motion display on 
the bridge Anti-submarine search will 
be by sonars of the latest British 
design for surface warships. 

Action information and weapon 
control functions are carried out by 
equipment specially developed for the 
Type 21 by the Digital Systems 
Department of Ferranti Ltd This 
consists of two interconnected 
s y s t e m s , each inco rpora t ing a 
Fe r ran t i FM1600B micro-circui t 
digital computer Together these 
systems, which are housed in the 
operations room, provide for the 
correlation and evaluation of tactical 
information, for target indication and 
for the control of all weapons, 
including the helicopter. There are six 
separate but switchablc horizontal 
displays for the Commanding Officer 
and operations room staff. 

The system which carries out the 
action information and anti-submarine 
warfare functions, is essentially 
similar to CAAIS (computer-assisted 
action information sys tem) , as 
ordered from Ferranti by the Ministry 
of Defence in 1968. and. like CAAIS. 
uses Decca display consoles. The Type 
21 system does, however, provide 
some functions over and above those of 
the R.N.'s other CAAIS installations, 
notably the control of the ship-
launched ant i -submarine homing 
torpedoes. 

The second system provides fire 
control for the 4.5-inch gun and Seacat 
missiles Selenia Orion radars track 
the target and the system provides 
control for anti-aircraft, surface or 
shore bombardment engagements, 
aiming being by radar, by television, 
or visual sight. 

Both systems incorporate many 
f e a t u r e s des igned to s imp l i fy 
procedures and reduce reaction times, 
so imposing s m a l l e r manning 
requirements than any comparable 
system so far used by the R.N. 

F e r r a n t i s D i g i t a l S y s t e m s 
Department have acted as weapon 
systems engineers for the Type 21. 
specifying operat ional systems, 
including radars and displays. They 
will continue to co-ordinate the 
installation and commissioning of the 
systems, and their presentation for the 
official acceptance trials. 

The ship also carries modern IFF 
and electronic warfare equipment. 
The communica t ions equipment 
includes full ship-to-shore, ship-to-ship 
and ship-to-air radio systems, with 
teleprinter and teletype facilities. 
Some systems are provided with 
remote control from the bridge and 
operations room. Visual signalling 
equipment is of new design. The ship is 
degaussed and the design embodies 
noise-reduction measures. 

The Type 21's hull design has 
undergone extensive hydrodvnamic 
development to provide the best 
combination of speed and sea-keeping 
ability. Computer analysis at the 
Admiralty Experiment Works. Haslar. 
of the hull form's response to both 
regular and irregular seas has made 
poss ib le c o m p a r i s o n with the 
behaviour of the Type 12 (Leander 
class) frigates. The results indicate 
some improvement, especially at the 
higher Beaufort scale numbers, even 
over the sea-keeping qual i t ies , 
acknowledged as excellent, of the 
older ships 

The super s t ruc tu re houses an 
enclosed bridge, with open wings at 
the same level, giving the fullest 
possible all-round view from the 
central pelorus. which contains a gyro-
compass repeater The bridge will 
house the steering control and engine 
telegraphs; automatic steering is to be 
f i t t ed Nav iga t iona l equ ipmen t 
includes master and secondary gyro 
c o m p a s s e s , m a g n e t i c c o m p a s s , 
electromagnetic log. echo sounder, 
automatic radio direction finder. 
Decca Navigator and Loran The 
helicopter hangar forms the after part 
of the superstructure 

The operations room, incorporating 
the s o n a r c o n t r o l r o o m , is 
immediately below the bridge, with 
the main communications office and 
electronic warfare office adjoining 

Accommodation is provided for a 
ship's company of 192. but the normal 
complement will not exceed 170. the 
difference providing a margin to 
accommodate training classes or 
o the r add i t iona l p a r t i e s . In 

accordance with the latest standards 
the ship is fully air-conditioned and 
provided with heating for the coldest 
conditions. The whole ship's company 
sleeps in bunks in accommodation to a 
higher standard than in any previous 
surface warship. The victualling 
complex, including canteen, galley, 
scullery, separate dining halls for 
senior and junior ratings, and all 
necessary stores, with cool room, 
deep freeze and cold store, and 
controlled temperature store for 
vegetables, are grouped together and 
served by a vertical hoist. Special 
provision is also made for cool 
stowage of beer 

Other a c c o m m o d a t i o n s p a c e s 
provide for training, offices, laundry, 
sick-bay and recreational facilities 
including television, library, sound 
reproduction equipment, and cinema. 

The Type 21 will be one of the first 
ships for the Royal Navy to be 
designed from the outset for all gas-
turbine machinery in a twin-screw 
COGOG arrangement The main 
engines are two Rolls-Royce Olympus 
TM3 gas turbines giving the ship a top 
speed of about 34 knots. The Rolls-
Royce Tvne RB 209 engines for 
cruising enable the ship to cruise at 18 
knots for 4.500 nautical miles The 
power plants drive Stone Manganese 
Marine controllable pitch propellers 
through SSS clutches and David Brown 
reduction gearboxes 

To provide the electrical power 
requirements of the Type 21 and her 
advanced weapon systems four diesel 
generator sets are installed Power is 
distributed from the main switchboard 
to five load centres, which control 
local a reas throughout the ship. 
Emergency arrangements make it 
possible for a propulsion machinery to 
continue operating for a limited period 
in the event of a total failure in the 
electrical supply 

The machinery arrangement has 
been designed so that main and auxi-
liary machinery units can be removed 
and replaced, complete or in sub-
assemblies. with a minimum of 
dislocation The compact modular 
design possible with gas turbine 
propulsion machinery lends itself to 
this, and is one of the major 
advantages of the gas turbine for 
warship propulsion. 

Main and auxiliary machinery, 
electrical generators and power 
d i s t r i bu t i on , a r e all r e m o t e l y 
controlled from a Ship Control Centre. 
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right to sell ships of this design 
overseas, in collaboration with the 
Ministry's Naval Sales Division 
Although the ship at present on order 
is to the specific requirements of the 
Royal Navy it is fully capable of 

adaption to the different armament 
and equipment needs of other navies, 
within the overall weight and space 
limits set by the design Already a 
number of overseas navies have shown 
interest in the design 

which also houses a secondary 
steering' position and the damage 
control headquarters 

The ship is designed to carry food 
stores for 60 days and naval stores for 
45 days, though monthly storing would 
be regarded as usual Departmental 
workshops and maintenance spaces 
have been provided for in the design 
Spares for equipment, machinery and 
weapons, sufficient for about four 
m o n t h s a r e c a r r i e d Spec i a l 
consideration in the design has been 
given to the needs of replenishment of 
fuel, water and dry stores, at sea and 
in harbour, with particular attention to 
routes between reception points and 
store rooms and magazines 

To ensure compliance with the staff 
requirements, in terms of endurance 
and reliability, a special pilot study 
was undertaken, consisting of a statis-
tical analysis of the "mean time be-
tween failures ' of various items of 
equipment, so that provision could be 
made for the necessary maintenance 
and replacement facilities As detail 
design proceeds at the building yard a 
more detailed and comprehensive 
studv of reliability and mtainabilitv is 
to be made Such studies make it 
possible to state with some confidence 
the statistical probability of the ship's 
reliability in operation under various 
conditions of service, and to make a 
reasonably accurate assessment of the 
maintenance effort needed 

In a c c o r d a n c e with c u r r e n t 
Government policy of encouraging 
export sales of warships, a factor 
which influenced the Type 21 design 
from the start, the Ministry of Defence 
< Navy i has given Vosper Thornycroft 
and Yarrow (Shipbuilders! the sole 
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There is a new type of college' for 
training torpedo boat commanders at 
a south China naval base It is run on 
the basis of the revolutionary 
t radi t ions of the Ann-Japanese 
Military and Political College in 
Yenan 30 years ago 

This college lacks adequate teaching 
facilities and training grounds, and 
full-time instructors with profound 
learning' It does not even have 
regular school buildings The students 
themselves cut grass and bamboo to 
build houses which they use as both 
dormitories and classrooms. Their 
wooden bunks serve as desks on which 
they draw their sea charts. The 
instructors are cadres and lighters 
from torpedo boat units who have rich 
practical experience. The stormy sea 
provides the best training ground. 

This Thatched-hut college is Unit 
441 I s corps for training torpedo boat 
commanders, which is an advanced 
collective of the navy in the creative 
study and application of Mao Tse-
tung's thought 

Group after group of navymen with 
practical experience have been chosen 
and sent here since 1963 to study tor a 
few months and then return to their 
un i t s to b e c o m e to rpedo boat 
commanders. 
Struggle between the two lines 

This college was established as a 
result of the victory of Chairman 
Mao's proletarian military line and 
educational line over the bourgeois 

New 
Type 

Military 
School 

. I Extracts from Peking Review) y 

r e a c t i o n a r y m i l i t a r y line and 
educational line 

The need for torpedo boat com-
manders grow with the development 
of the people s navy Men trained in 
regular academies fell short of what 

was needed, both in number and 
quality. How was this to be solved? 
Could Unit 4411. relying on its own 
efforts, train such personnel? 

One opinion was that torpedo boat 
commanders need to master highly 
complicated techniques which could 
not be acquired without being trained 
at regular' academies, and that the 
unit itself could not train them 

The Party committee of Unit 4411 
saw it differently It pointed out: 
Chairman Mao taught us long ago that 
our chief method is to learn warfare 
through warfare'. As far back as the 
period of the Second Revolutionary 
Civil War over 30 years ago. Chairman 
Mao personally founded a corps to 
t r a i n c o m m a n d e r s and g a v e 
instructions for continuing to organise 
such corps in future Although 
operating a torpedo boat involves 
complicated techniques, we have a 
great number of cadets and fighters 
with rich practical experience. We 
have many favourable conditions to 
link teaching with practice. So long as 
we hold high the great red banner of 
Mao Tse-tung s thought, follow the 
principle of linking theory with 
principle as taught by Chairman Mao. 
and resolutely carry out the policy of 
t e a c h i n g f e w e r c o u r s e s but 
concent ra t ing on what is most 
essential, the policy put forward by 
Vice-Chairman Lin Piao. we are fully 
ab l e to t r a i n t o r p e d o boa t 
commanders. 

Purchased from the 
U S S R . , the Chinese 
now have 7 " O s a " 
Class (photographed) 
and 3 "Komar " Class 
guided missile patrol 
boats to support the 
existing force of 200 
motor torpedo boats 
a n d 3 0 0 m o t o r 

gunboats. 
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In point of fact. Unit 4411 had once 
run two successful classes for training 
torpedo boat captains from among 
outstanding fighters In addition, the 
various flotillas had trained their own 
captains by the method of veterans 
helping those with less experience. 
Both measures had good results But 
owing to the interference and sabotage 
by the bourgeois reactionary military 
line, these were later dropped. 

Yang Han-wen is one of the 
outstanding torpedo boat captains 
trained by the unit itself. Not long 
after he had been appointed torpedo 
boat captain, his boat was returning to 
base one pitch-black night after a 
mission. Stormy weather came up 
suddenly and the rudder got out of 
control. The boat careered wildly on 
Us narrow, reef-strewn course and the 
danger of striking hidden rocks was 
great Yang flan-wen remained cool in 
this emergency. He kept the speed and 
direction under control by using the 
two engines on either side of the boat 
and eventually steered it safely back 
to base. 

Yang Han-wen was one of those 
trained in the class run by Unit 4411 
He has never systematically and 
comprehensively studied the 
techniques and theory of operating a 
lorpedo boat, but he is armed with the 
invincible thought of Mao Tse-tung. is 
boundlessly loyal to Chairman Mao 
and has rich practical experience. This 
has enabled him to master modern 
military techniques. 

These eloquent facts demolish the 
laliacv thai the unit could not. on its 
own efforts, train modern military-
technical cadres. The bourgeois theory 
that such techniques are mysterious' 
and beyond reach became bankrupt. A 
new type of college for training 
torpedo boat commanders was thus 
bom in the sharp struggle between the 
two lines and between the two 
ideologies. 

Whom lo select and train 
When the training corps was set up. 

the question of whom to select as 
students arose. This is an important 
question concerning what kind of 
neople should grasp modern military 

- c h n i q u e s and wha t kind of 
cessors the unit should train 

her struggle developed over this 
stion . 

These fighters are most loyal to 
Chairman Mao and are in close contact 
with the masses. They have intimate 
knowledge of the torpedo boats' 
technical equipment and life at sea. 
Once they grasp Mao Tse-tung's 
thought, they can closely combine 
theory with practice and quickly 
master modern military science and 
technology, and sum up their practical 
experience and put forth valid theories 

Some people, influenced by the 
bourgeois reactionary military line, 
o v e r - e m p h a s i s e d e d u c a t i o n a l 
qualifications in selecting students 
This view was sharply criticised by the 
unit s Party committee It pointed out 
that while operating a torpedo boat did 
require certain learning, what was 
more essential was a high degree of 
proletarian consciousness. However 
highly educated, a man who was not 
good politically and ideologically 
would not serve the proletariat with 
the technique he has mastered, and 
would turn tail in battle. The Party 
committee made the decision: in 
selecting the students, the training 
corps should make good political-
ideological qualifications the primary 
consideration. At the same time, the 
mass line must be fo l lowed. The 
masses of commanders and fighters 
should be mobilised to take part in 
discussing whom to enrol. . . 

Class struggle is the main 
subject 

What should be the main subject in 
the training corps' short courses for 
'raining torpedo boat commanders? 
One opinion was that mi l i ta ry 
technique should be the main subject 
since such commanders must learn to 
operate the boat and launch torpedoes. 

But the Party committee, following 
our great leader Chairman Mao's 
teaching that class snuggle is the main 
subject young people must learn, 
pointed out unequivocally that the 
main subject should be the creative 
study and application of Mao Tse-
tung's thought to heighten the 
students' proletarian consciousness 
and awareness of the struggle between 
the two lines. 

When the second class had nearly 
completed its specialised studies, a 
v i g o r o u s s o c i a l i s t e d u c a t i o n 
movement started in the villages near 
where the t r a in ing c o r p s was 
stationed The Par ty committee 

saw this as an excellent chance for the 
students to be tempered in the storm 
of class struggle, and held that they 
should be sent to the villages to take 
part in the movement for a time before 
they could be considered graduated. 

However, it was at this time that 
Unit 4411. together with a fraternal 
unit, won a naval ba t t le with 
distinction. This caused some cadres 
to suggest that, since men were 
urgently needed in the work of 
p reparedness against war . the 
s tudents should be allowed to 
graduate. The Party committee again 
disagreed. To convince these cadres 
that fighting a war depends mainly on 
one's political consciousness and not 
technique, it decided to mobilise the 
students and the cadres and fighters in 
the training corps to sum up the 
experience gained in this latest 
victory. 

The battle was an outstanding 
example of how victory can be won by 
applying the military thinking of our 
great supreme commander Chairman 
Mao and by relying on proletarian 
politics Captains trained by the unit 
had commanded the torpedo boats in 
this battle. Concerting their action 
with a fraternal warship in launching a 
night attack, they faced the rigorous 
test of whether they dared to advance 
against heavy fire from the enemy 
vessel. Boundlessly loyal to Chairman 
Mao. the commanders and fighters 
showed no hesitation whatsoever. 
They were filled with the courage to 
vanquish all enemies. Using the night 
as cover to break through the enemy 
barrage at lightning speed, they 
accurately fired torpedoes at very 
close quarters in co-ordination with 
heavy fire from the fraternal warship, 
and blasted and sank the enemy ship 

Summing up this experience, the 
comrades realised that Vice-Chairman 
Lin Piao's teaching "the greatest 
fighting power is men armed with Mao 
Tse- tung 's thought ' ' is a g rea t 
i n v i n c i b l e t r u t h . The m a i n 
character is t ic of a torpedo boat 
combat mission was its role as a 
"demolition unit at sea". Victory or 

defeat was decided by whether the 
crew dared to bring into full play the 
PLA's fine tradition of engaging the 
enemy at close range, fighting night 
battles and launching torpedoes 
quickly and accurately in the face of 
concentrated enemy fire While it was 
i m p o r t a n t fo r a t o r p e d o boat 
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There is a MAJORA PRODUCT for Every Paint Job 
FILLERS. PRIMERS. SEALERS A UNDERCOATS 

Majora All Purpose Wood Primer. While or Pink 
Majora Zinc Chromate Primer. Red 
Majora Zinc Chromate Primer. Yellow 
Majora Red Lead Primer 
Majora Galvanised Iron Primer 
Maiora "Majorseal" All Purpose Primer/Sealer. White 
Majora "Renderfil" filler for new cemenl render 
Majora Surface Conditioner Binder/Sealer 
Majora "Intertox" fungicidal for preserving all timbers 
Majora All Purpose Undercoat. White 

YACHT AND BOAT PAINTS 
International "Tropex" Anti-fouling 
International 'Yacht Racing" Anti-fouling 
International "Metallic" Pink Primer 
Interlux "Poly One-O-One" Marine Full Gloss 
Intenux "Marine Gloss" 

FINISHES 
Majora "Brite" All Purpose Full Gloss Enamel 
Majora Fresh" 100% Acrylic P.V.A. Matt 
Majora "Fresh" Clear Glaze Additive 
Majora "Semi Gloss" Enamel 
Majora Paving Paint 
Majora "Galvo" Roof Paint 
Majora "Danboline" Roof Paint 
Majora "Ferrocoat" Micaceous Iron Ore Paint 
Majora "Tropical" House Paint 
Majora "Mill White" 
Majora "Silveen" Aluminium Enamel 

CLEAR FINISHES 
Maj< ra Poly "707" Polyurethane Finish 
Majora "Wood Stain" Furniture and Floor Oil Varnish Stain 
Majora Hard Oak Varnish 
Majora "Brite" Clear 
Majora "Lustreoil" Weatherboard Oil 

X International Red Hand (Australia) Pty. Ltd. | 
B i r m i n g h a m A v e n u e , V i l l a w o o d , N . S . W . 2163 

Phona 7 2 8 7 5 7 7 for colour card and n a m . of naaraat s tock i s t 

"WORLD'S LARGEST MARINE PAINT MAKERS" 

F o r F u t u r e Cont rac t ing Specify . . . 

GERRARD 
STRAPPING SYSTEMS 

The world's largest selection ol Tensional Strapping. Lnitising and 

Palletising equipment. 

Automat ic , s e m i - a u t o m a t i c and m a n u a l tensional s t rapp ing equ ipmen t , including 
the ex tens ive r a n g e of S I G N O D E p roduc t s 

Also a l a rge va r ie ty of f l a t s teel , wire , nylon, polypropylene and rayon s t rapping . 
Compress ion S t rapping S ta t ions and P o w e r S t r a p F e e d e r s of va r ious types . 

Tai lored to suit your indus t ry : 
• Cut Labour Costs 
• Speed up product ion 
• The a n s w e r to your p r o b l e m s 

1 K E N T ROAD, MASCOT 

67-3581 

commander to know how to operate 
the boat and f i re torpedoes, what was 
more important was that he should be 
brave and unafraid of death 

Having arrived at this common 
unders tanding the t ra ining corps 
actively organised the students to 
temper themselves in the storm of 
class struggle and take part in the 
socialist education movement in the 
countrys ide . When, in the grea t 
p r o l e t a r i a n c u l t u r a l r e v o l u t i o n 
movement, our great leader Chairman 
Mao issued the great call for the PLA 
to help the Left, help industry and 
agriculture, exercise mili tary control, 
ana give mi l i t a ry and poli t ical 
training, they immediately responded 

In reviewing the road they have 
taken in the past few years of training 
t o r p e d o boat c o m m a n d e r s f r o m 
a m o n g f i g h t e r s w i t h p r a c t i c a l 
experience, the comrades of the Par ty 
commit tee of Unit 4411 and its training 
c o r p s have d e e p l y r e a l i s e d the 
g r e a t n e s s a n d c o r r e c t n e s s of 
Chairman Mao's instruction. They a re 
determined, under the guidance of this 
new instruction, to thoroughly cri t icise 
and r e p u d i a t e t h e b o u r g e o i s 
r e a c t i o n a r y m i l i t a r y l i n e and 
e d u c a t i o n a l l ine, m a k e f u r t h e r 
re forms in training, and really turn 
this "thatched-hut college' ' into a 
great school of Mao Tse-tung's thought 
and make still g rea te r contributions to 
the building up of the people s navy. 
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100 Y E A R S O L D ! 

C. A. Henschke & Co. 
•fr W I N E M A K E R S 

K E Y N E T O N , S.A. — Phone: 223 
It is with Grea t Pride that C. A. H E N S C H K E 
& Co. Announce their 100th Anniversary. We 
look Forward to the coming Years and the 

Future they Hold 
Henchke Distributors For S.A. . . . 

C H E S S E R C E L L A R S P T Y . LTD. 
29 C h e s e r Street, Adelaide 

Telephone: 23-5988 

Pofl« Flfty-nlna 



• Woodworkers Engineers 

23 M A R I G O L D STREET REVESBY, N.S.W 

Special is ing 

* Chain and Chisel Mor t i s e r < Band Mills R e s a w s 4 — Cu t t e r s . S a n d e r s 

* Woodworke r s 

CONTRACTORS TO THE NAVY DIP. MMtNT 

77-0421 Phone 77-0421 

BRITISH DIESEL ENGINES TO POWER AMERICAN 
Best Wishes from 

THOMAS ROBINSON 
SON PTY. LTD. 

Tug to be the most 
powerful ever 
built in U.S. 

For Future Contracting Specify: 

F. C. LOVELOCK 
PTY. LTD. 

19-21 Backman Street, Broadway 

Who a r e proud to be a s soc ia t ed wi th the Navy D e p a r t m e n t in the supply of 
Moi s tu re Repe l l an t 

CONTRACTORS TO T H E ROYAL 
AUSTRALIAN NAVY 

Telephone 211-2811 

Pot* Sl«ly 
Moy-Jun.-July, 1»( 

British ' diesel engines to power 
American lug designed for new oean-
going transport concept tug lo be the 
most powerful ever built in U.S. 

Diesel propulsion engines have been 
ordered lor an American pusher tug 
being bulll to propel giant ocean-going 

' barges — a new concept in deep-sea 
transportation which could be used 
instead ol conventional cargo ships 
The engine order worth over 300.000 
Pounds Sterling, has been won bv 
Lister Blackstone Mirrlees Marine, of 
Dursley iGlos. i. a subsidiary within 
Hawker Siddelev Diesels l.id . who 
will supply two 5.564 b h p Mirrlees 
KVMR12 Major diesels 

I'nder this new svstem. Ihe lug his 
into a "slot" at Ihe siern of a 
specially-designed barge to form a 
single unit having the same capacity 
and operational speed as a standard 
cargo vessel. On arrival in port the tug 
can be uncoupled from Ihe barge and 
immediately lake out another similar 
barge The relatively expensive 
propulsion unit is therefore kept fullv 
employed and operating costs are 
lowered substantially 

The engine order, which represents 
breakthrough into the American 

marine market lor the company is a 
package deal which also includes the 
supplv of gearboxes, propellers and 
shafting, together with a complete 
engine control system and telegraphs 

The 11 000 h p lug. Ihe most 
powerful ever built in the United 
States, is 140 It long with a 46 li beam 

Moy-June-July, 1970 

An artist's impression of tho U.S. tug/barge concept for ocean-going 
transportation. Tho tug fits into a special 'slot' ot the barge's stern to form a 
single unit having the same capacity and operational speed as a standard cargo 

ship. 

and 265 ft. draught It will be 
c o n s t r u c t e d by Ihe S o u t h e r n 
Shipbuilding Corporation, of Slidell. 
L o u i s i a n a . fo r Ihe I n g r a m 
Corporation, of New Orleans, who. 
together with Breit Engineering Inc.. 
have pioneered a method of joining tug 
and barge to form a unit which can 
o p e r a t e in al l w e a t h e r 
conditions The lug will initially 
operate with a 532 ft long oil tanker 
barge which is being constructed by-
Alabama Dry Dock 4 Shipbuilding 
Company al Mobile Alabama The 
barge will be 87 II wide and has been 
designed to carry about 280.000 barrels 
of pet ro leum products Similar 
lug barge combinations are planned 
to carry bulk cargo containers and 
refrigerated cargo 

When operating together the lug-
barge combination will be more than 
600 It long The two vessels can be 
separated in a minimum of lime and 
used as conventional tug and barge 

THf NAVY 

Technical Details 

Each of Ihe Mirrlees KVMR12 
Major propulsion engines will have a 
maximum continuous service rating of 
5.564 b.h.p al 525 rev . min giving a 
shaft horse power of 5.452 at a 
propeller speed of 135 rev min The 
e n g i n e s will d r i v e KaMeWa 
controllable-pilch propellers through 
M.W.D type R size 12. reduction 
gears Flexible couplings will be filled 
between the engine flywheels and the 
gearbox input shafts 

Mirrlees pioneered the use ol heav\ 
fuel with medium speed diesels and 
the engines will operate on heavy luel 
'600 seconds Redwood \ o 11 with the 
standard Mirrlees heavv fuel system 
Cooling will be by tubular tvpe heat 
exchangers and lubricating oil coolers 

Control consoles for Ihe main 
engines will be situated in Ihe engine 
room and in ihe pilot house, the control 
position being chosen Irom Ihe engine 
room. 

Poge Sivty-en. 

£ 
TUG DESIGNED FOR NEW OCEAN -GOING 

TRANSPORT CONCEPT 



For future Reference 

( T a i l o r s ) 

Who are proud to Supply the Navy Department with 
Uniforms for their Nurses 

• Contractors to the Armed Forces 

For Further Information contact: 
MR. E. B I SHOP 

Bishop & White Pty. Ltd. 
1 LEE STREET 

RAILWAY SQUARE, SYDNEY 
Telephone: 211-2307 

For Future Contracting Spm<rfy 

304-306 KENT ST. 
SYDNEY 

Telephone: 29-1747 

S u p p l i e r s of 
R A T T A N F E N D E R S 

Contractors to the Navy Department 

Timber and Building Materials 

B. J. WALTERS PTY. LTD. 
S O U T H ROAD, MILE E N D S O U T H 

57-7875 — 57-4136 

B. J. WALTERS (SOUTHERN I PTY. LTD. 
S O U T H RD.. MORPHETT VALE 

54-7417 

This space Sponsored as a Goodwill Gesture to 
all Naval Members from . . . 

INTERSTATE FRUIT & 
PRODUCE CO. PTY. LTD. 

Fruit and Vegetable Merchant*, 
and Commission Agents 

I S EAST TERRACE, ADELA IDE 

Phone: 23 -3357 

For* Si«ty-two 
THE N A V Y 

Moy-Juno-July. 
! ^ j N o y Jww-July. 1970 THE NAVY P o f * Sl ity- lfcrH 

Australian 
Hydrographic 

Service Pty. Ltd. 
122-130 ARTHUR STREET, 

NORTH SYDNEY 
Phone: 929-0099 

Cables: Hydraustral Sydney 
•II forms ol Hydrographir Surveys Equipped with the 

available from manufacturers throughout the 
U.S.A.. South Alrioa. Auitralia and Japan, 

prrrition echo sounder*, deep tea sounders, 
rplng sonar, tellurometer. hsdrodlst. Decca HI-

using Kelvin Hughes 
alth Boll Compressed 

Ik aircondilioned 
- equipped with 

samplers, closed 
photo processing, 

employed on undersea 

with narrow beam echo 

(be Commonwealth 
The photograph shows a model of the proposed U.S. tug /ba rge combination, 

with the tug positioned inside the special slot' at the barge 's stern. 

For Your Future Reference 

T. G. JONES 
PTY. LTD. 

(STURDEE BLOCKS) 

Who are Proud lo be associated with the Navv 
Department in the Supply of 

BLOCKS STEEL WITH SWIVEL EYE. FREE 
HOOK AND THIMBLE 

FOf Further Information contact . . 

T. G. Jones Pty. Ltd. 
M O I R A STREET 
A D A M S T O W N 

57-3822 Phone 57-3822 

Navv Members for that Special Occasion 

MRS. L. I. PEARCE 
For Weddings. Parties. Social Functions, leave 
everything to us — special concessions to all sporting 

bodies 

Enquiries Phone: 49-8001 
54 JETTY R O A D LARGS BAY, S.A. 

Best Wishes to the Navy from 

KEITH R. EASTON 
BUSINESS AND LAND AGENT 

- VALUER -
LETTING 

97 SOUTH TCE., ADELAIDE, S.A. 5 0 0 0 

Phone : 51 - 7581 After Hours: 53 - 2600 



$3.2 million Contract to 
Magnavox for 

Geodetic Positioning Systems 
Magnavox Research Laboratories 

Torrance. California, was awarded i 
contract by the Naval Air Systems 
Command for 3.2 million dollars for 
p r o d u c t i o n of 33 AN PRR-14 
Geoceivers plus sparing and support 
They will be used for various U.S. 
mil i tary and other government 
applications. 

The Geoceiver is a portable satellite 
tracking system which is utilised for 
obtaining very accurate position fixes 
on land or sea. The equipment consists 
of three major assemblies Antenna-
Preamp. Main Receiver, and Data 
Recorder. The contract was awarded 

on 8 February. 1970. equipment 
deliveries will start early in 1971 

The Geoceiver is one of several 
precise position-finding and navigation 
sys tems produced by Magnavox 
Research Laboratories, is capable of 
accuracies well in excess of systems 
previously used for these purposes 
M.R.L. commercial systems now in 
production provide accuracy on land 
within 30 ft., accuracy underway at 
sea within 150 ft 

Data is recorded on punched paper 
tape and will provide, when reduced by 
an app rop r i a t e ly p r o g r a m m e d 
computer, the precise geodetic co-
ordinates of the Geoceivers 

an tenna locat ion. Because the 
Geoce iver cons i s t s of readilv 
transportable components, it can be 
delivered rapidly and economically to 
any area And because the Geoceiver j 
can automatically search for and | 
obtain data from the appropriate 
Geodetic or Navy satellites, the unit i 
can be left in place for completed 
unattended operation for extended 
periods of time 

The Geoceiver is built and qualified 
to military specifications Rugged 
construction techniques provide for] 
reliable operation of the system over aj 
wide range of environmental extremes 

B e s t W i s h e s t o K A..Y P e r s o n n e l I n » m 

L E N N O N ' S CENTRAL MOTEL 

* Fully Air Conditioned 

* Free T V. 

* Tea and Coffee Making Facilities 

$9.50 Double $6.00 Single 
Including Breakfast 

6 HELEN STREET M O U N T GAMBIER, S.A. 5290 
Bookings: Telephone Mount Gambier 2-3141 

Fog i Sixty-four TMI NAVY Moy-Jun.-July 14' 

FOR FUTURE C O N T R A C T I N G SPECIFY 

FALKINER 
CHAINS PTY. 

LIMITED. 
W h o are Proud to be Associated with the 

ROYAL AUSTRALIAN NAVY 

in their Works Programmes 

Suppl ie rs of . . . 

• M O O R I N G C H A I N S A N D BRIDLES 

For Further Information Write to . . . 

MR. A. ROBERTSON 

FALKINER CHAINS 
PTY. LTD. 

T H Y N N E ROAD, MORNINGSIDE, BRISBANE 

99-1122 PHONE 99-1122 



in June, Jufy or August 

e i l M M i 

Choose a P*0 Winter Crtiise novt 

J U N E 28: Woman ' s D a y Grand Hawaiian Cruise. ' O R O N S A Y ' 
lo Noumea. Suva. Honolu lu, Pago Pago (Samoa). Auck land - 25 
days. I r o n $ 5 9 1 First Class: $417 Tourist. 
J U L Y 2 : Women ' s Weekly Treasure Hunt Cniiae. ' O R C A D E S ' 
to Brisbane. Noumea. Suva, " a f o Pago. Nuku 'a lo fa (Tonga) - I S 
days. Fares from $274 One Class. 
J U L Y 19: ' O R C A D E S ' lo Rabaul. Honiara. Suva - I ] days 
F rom $246 One Class. 
J U L Y 2 9 : ' O R O N S A Y ' t o N o u m e a . L a u l o k a . Suva . N u k u a l o f a -
12 days . Fa res f r o m $304 First Class ; $214 T o u r i s t . 
A U G U S T 5 : O R C A D E S ' t o N o u m e a a n d b a c k . 6 d a y s . Fa re s f r o m 
$106 O n e Class 
A U G U S T 13: ' O R C A D E S ' l o Savusavu . Suva , H o n i a r a . Br i sbane -
14 d a y s . Fa res f rom $250 O n e Class . 

Printed and published by P e r o v a l Publ i sh ing Co. PTy l td . 108 Henderson Rood. Alexandria. N S W . , phone 69 6231 
with permission of the N o w league of Australia 

g w j ^ o u l d n ' l it be great lo turn your back on 
M f c o l i l winter winds and rain for a week or 

"two. June, July, August is swimming weather 
in P & O cruise count ry . Discover it for yourself 
Brilliant blue sea f rom horizon to hor izon. 
Warmed by the tropic sun. Stretching f rom 
unspoiled N u k u a l o f a to co lourfu l , cosmopol i tan 
Honolulu. Including such other fascinating sun 
spots as Noumea, Suva, Lautoka , Honiara, 
Rabaul, Pago Pago and Savusavu Cruising with 
P & O is the holiday with a di f ference. The 
di f ference being your accommoda t ion , meals, 
swimming pool, movies, en te r ta inment and 
exciting torcign travel are all included in the one 
fare. Cigarettes and drinks ate duty-f ree . Would 
you believe Carlsherg at 16 cents a pint? 
A Scotch lor IH cents? 
Cruise on the Credit Plan. K y ; deposit and easy 
monthly instalments. 
Save money - Cruise in a group. A party of 15 
adul ts f rom your Club or Association saves 10% 
each Organiser (16 th member ) goes free. 

Book with your P A O Travel Agent or PA O. 55 Hunter Street. Sydney, Phone 20317; alto at Sewcastle. 21221. 


