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e're on ops no 
WITH THE WORLD'S FIRST FULLY-OPERATIONAL HOVERCRAFT SQUADRON 

BHC hovercraft have now  
joined the forces - as regulars 
enlisted for  active service, a t  
home and abroad, w i t h  the 
Royal Corps o f  Transport 
Hovercraft Squadron. This 
vital decision by the British 
Government t o  purchase BHC 
SR.NG's for  the world's f i rs t  
fully-operational hovercraft 
squadron, marks the fu l l  
establishment o f  hovercraft as 
front-l ine vehicles w i t h  a v i ta l  
role i n  mil i tary operations and 
will undoubtedly influence 
defence planning throughout 
the world. 

BHC hovercraft lead the world. 
Incorporating systems and 
components proven in over 20,000 
hours of operation all over the 
world, the 10-ton SR.N6 carries 30 
fully-equipped troops or over 3 
tons of freight, and is able to 
mount the latest weapons systems. 
It cruises at 56 knots and is 
unrestricted by reefs, sandbanks, 
underwater defences, ice, tide 
state or shallows, giving military 
forces a freedom and speed of 
movement by day or night far in 
advance of anything feasible for 
conventional craft. 

BHC hovercraft are the only 
hovercraft that have been used on 
military operations- both by British 
Defence Forces and by the U.S. 
Navy. They have proved themselves 
in extremes of climat~c conditions, 
from tropical jungles and deserts 
to the frozen arctic - from Sweden 
to Sarawak, from Thailand to the 
far north of Canada. 
BHC strength is further emphasised 
by the recent Government decision 
to order both the fast attack and 
the logistic amphibious versions of 
the larger 40-ton BH.7. The 10-ton 
SR.N6 is in full production with 
the 40-ton BH.7 to follow shortly. 

BRITISH HOVEBCRAFT- WORLD LEADERS IN THE HOVER TRANSPORT REVOLUTION 



HOVERING CRAFT 
& HYDROFOIL 

FOUNDED OCTOBER 1961 

First Hovering Craft & Hydrofoil Monthly in the World 

VOL 6, No 8 

Editor : 
JUANITA KALERGHI 

H O V E R I N G  C R A F T  A N D  H Y D R O F O I L  is produced by  
Kalerghi Publications, 50-52 Blandford Street, Londoia, 
W I .  Telephone WELbeck  8678. Printed in Great Britain 
by  Villiers Publications, London,  NW5. Annual subscrip- 
tioil: Five Guirreas U K  and eq~ril'alent overseas. U S A  
$15 There nue twelve issues ailnuctlly. 

Coirfeiitr o f  fhis  issue are the copj,right of Kalergki 
Publicarioils. Per~riissior~ to  reproduce pictures urrd text 
cuil be grailred oidy rrirder lvr irterz ugreer~terrt. Extrucrs 
or co~rt~~reirts  rnny be t r r~de  burr11 due uckizowle~lgeiireiir 
to  Hovevri~g Craft  and Hydroforl. 

ADVERTISING REPRESENTATIVE 
L .  l'erirple Uosswick Ltd,  3 Queei?.s Court ,  Queerzswrry, 
L,oirdoil, W 2 .  Triephoire BRYswater 5812 

T HE HOVERCLUB OF GREAT BRITAIN together with John 
Player & Sons are the organisers of this year's Inter- 

national Hovercraft Rally. The meeting is also sponsored 
by thc Dally E x p r e ~ r  ; it w~l l  take place on June 3rd at 
Apethorpe, near Peterborough. 

There are three trophies for competition in the main 
events and also one for model hov~rcraft. 

The Lord Brassey Challenge Trophy will go to the "man 
and machine" combination that gains the highest marks. 

Encouragement to amateurs rn thrs new sport 1s glven by 
the P1ayer's N o  4 Trophy to be presented for the craft 
w h ~ c h  leads In performance, general des~gn and appearance. 

( The fastcst craft over both land and water w~l l  win the 
"'Daily Express" Trophy. 

Model craft budders are glven a 15 ft radius tethered cir- 
cuit and also a radio-controlled course. The "Peterborough 
Evening News" Challenge Trophy goes to the one entry 
w ~ t h  the h~ghest polnts. 

The main hovercraft obstacle course on land 1s about 
550 yards rn length and l~es  alongsrde the water course In 
the lake, whlch was the scene last year of a number of 
nlrshaps The water course 1s about 250 yards In length, 
entry and exrt belng adjacent. 

7 he var~ed land obstacles consist of a ditch, "corruga- 
tions", slalom, ramp w ~ t h  1 In 10 slopes, random mounds 
and hollows Safety is covered by a rescue boat and double 
fences 6 ft apart to protect the spectators. Adequate guard- 
ing of propeller? In the craft, and in some cases fans, will 
be mandatory. 

The rally takes place rn conjunction with the Apethorpe 
Village Festival. 
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Player's N o  4 Hover Award 1s separate from the rally, 
but 1s announced In advance of the events for autumn. The 
presentations w~ll be made In London in Apr~l 1968. 

The award is divrded into three categor~es: 
1 Design and Application for ind~viduals rn a prrvate 

capaclty who are successful rn advancing hovercraft design 
or technology. The value of the award in thrs sectlon 11; 

£3,000; entries must be subm~tted to the Hoverclub of 
Great Br~tain by October 31st, 1967, or earlier if poss~ble. 

2. Achievement. A general award open to all, includrng 
industry, of cash to the value of &1,000 and a Perpetual 
Trophy. Recommendat~ons should be submitted to the 
Hoverclub of Great Britain by October 31st, 1967. 

3. Concours d'Elegance. Open to ~nter-club competit~on, 
branches of the Hoverclub of Great Britaln or affiliated 
clubs are elrg~ble; ~t will be for a craft bu~l t  by a club or a 
group in a club, entered and complet~ng the course in the 
annual National Rally. A Perpetual Trophy and £1,000 
cash IS the prize; the cash has to be spent on furthering the 
development of the winning club. 

The Natronal Rally will be held in September 1967 and 
entr~es must be w ~ t h  the Hoverclub by August 31st, 1967. 

News is also glven of reg~onal rallies, the first of which 
is in the Isle of Wight on June 24th, 1967, and the other 
at Sutton in Ashfield, Nott~nghamshire, on August 12th 
and 13th. 

Addrtional opportun~t~es to see the Player's No 6 Proto- 
type will be glven on the follow~ng dates at the places 
mentioned: 

May 27th, Shropshire Aero Club Open Day, Sleap 
Aerodrome. 
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COVER PICTURE : The water-jet propulsion pump for United States Navy's new hydrofoil gunboat undergoes thrust test. The @ duminium pump is ot the right i n  the centre o f  the photo can be seen the jet of water being pumped, Each of the pump's two 
sections spews 60 tons o f  water a minute. A t  left, piping bends the stream o f  water into an open tank. Tha pump was built for 
the Boeing Company by the Byron Jackson Division o f  the Borg-Warner Corporation, and the test took ploce at Byron Jackson's 
hydraulic l~boratory in Los Aizgeles, California. (For further details see page 10.) 



Bryan Cooper 
The first two Hover-commanders to be profiled in this series, Leslie Colquhoun and Peter 
Lamb, both began their careers in the industry as test pilots with the two major manufac- 
turing companies. Peter Ayles, the third of the pioneers in developing techniques to pilot 
hovercraft, was with the first of the smaller organisations to join the "hovercraft club7' - 
Britten-Norman Ltd on the Isle of Wight. Although he was responsible for much of the 

< c  testing of the Britten-Norman Cushioncraft", a s  a former commercial air-pilot he has 
spent more time on the operation side of the business. He is now a director of Hoverwork 
Ltd, and it was under his guidance that the world's first Hovercraft Training School was 
started last year which offers courses not only to indiv~duals sponsored by operators and 
the armed forces, but to members of the public as well. 

T ~b businessman from Alaska way keenly interested In Broxbourne, and stayed on at the club to become an ass~st- 
the possibilit~es of hovercraft But he decrded he should ant Instructor h~mself The club later moved to Stapleford 

know how to drive one first. The problem was, where can Tawney In Essex, and from 1948 to 1958 Ayles was the 
one learn" After making inquiries, he found that a Hover- chief flying instructor He left to become a freelance pilot 
craft Tra~ning School had been established at Ryde last fol two years, and then in 1960 he joined the firm of 
~ u n ~ m e l  by Hoverwork Ltd, under the directron of Pcter Britten Norman As chief pilot he flew several crop-spray- 0 
Ayles He enrolled as a trainee, and after a course of lec- lng missions in the Sudan It was after his return from one 
tures and lnstruct~onal films, as well as ten hours' instruc- of these misslons In 1962 that he found his firm had entered 
t ~ o n  at the conti-01s of an SR N6 at £50 an hour, he became the hovercraft buslness John Brltten had des~gned and built 
the first member of the gentral public to learn to pilot a the CC-2 "Cushioncraft", and he let Ayles have a t r~a l  run 
hovercraft ln it. From that tlme on, Ayles was a devoted hovercraft 

"Mlnd you," says Peter Ayles, "most of the people we enthusiast Early In 1963 he took over respons~blllty for all 
get are sponsored by Lompanles and other organlsations the testing of the CC-2, and when, a year later, Brltten- 
We have just finished our first course for the Army" Norman went lnto partnership with Westland and P. & A.  

Six serving officers took part in the SIX-week course, Campbell for the SR.N2 Solent service, Ayles was seconded 
durlng whlch time each one rece~ved twenty-five hours' to the Westland team of Peter Lamb and Harry Phillrps to  
plloting instruct~on in the SR NG Ayles, who has now been be checked out as an SR.N2 pfiot. 
appointed an approved hovercraft instructor and examiner "It was a beautiful craft to pilot," Ayles recalls, "the 
by the Br~t~s l l  Hovercraft Corporation, finds that the best 1 had ever sat In. The biggest difference I found was 
average pupil can go solo after about twelve hours. The In havlng to thlnk further ahead, because lt was heavier 
cert~ficates he gives are slmilar to those tor pllots who and one's calculations had to  be extended Also, one had 
quallfy under the BHC's own trainlng scheme to remember to be careful about the approach speeds." 

During the three years In whlch Ayles and his team of As he puts 11, Ayles was "the first person outside the 
Hover-commanders have been operating the Hovertravel works to be let loose on a b ~ g  hovercraft". In mld-summer 
servlce on the Solent between Ryde, Southsea and Gosport, the SR N5 came on the scene, and Ayles also did much 
they have made over 25,000 four-m~le crossings and carr~ed of the pilotlng of thls Then came another spell of flylng 
some 480,000 passengers w~thout lncldent Ayles alone has conventional arcraft  in the Sudan. By the tlme he returned 
over 5,000 commerc~al operating hours to his credlt to the UK at the end of 1964, he had declded that he 

Born in London on May 22nd, 1919, Peter Ayles began wanted to fly hovercraft full-t~me, and selzed the offer to 
his caleer as an apprentice to Lagonda Motors In 1937. He do  so when ~t came along, jo~nlng Hovertravel as chief 
always wanted to fly, but at the outbreak of war he was Hover-commander. By now the first SR.N6s were appear- 
unable to joln the Aux~liary Alr Force and served In the Ing, and he dld a certa~n amount of test-flylng on thls 
Army instead, reachlng the rank of major In the Royal craft, under the jur~sd~ction of the works. He watched 
Hampsh~re Regiment. He was mentioned In dispatches Hovertravel's own SR N6 being built, and actually accepted 
duling the North Afr~can campaign, and also saw servlce it from Westland on behalf of the company. When lt came 
~n Italy, Greece and the M~ddle East. Into servlce on the Solent in June 1965, Ayles began to 

On leaving the Army, he spent h. graturty on learnrng tram other pilots for the ten-hours-a-day, year-round ser-l) l  
to fly at his own expense, and so fulfilled a long ambition, vice. The first of these was Tony Smrth, just out of the 
He took his licence at the Herts and Essex Aero Club at Royal Air Force, and who, l ~ k e  Aples, lived on the lsle of 



Peter Ayles 

\;a 
Wight. Then came others. until now a six-man team of 
~oier -commanders  has been built up Not all are former 
aircraft pilots To  keep a balance, mariners were recruited 
as well, and one was a former captain w ~ t h  Blue Funnel 
steamers 

I t  was from tralning these pilots that the idea arose of 
extending the courses to include pllots who were mcreas- 
~ngly In demand from the military and industry. When in 
June last year Hoverwork was iorlned as a subsidiary of 
Hovertravel, onc purpose of the new company was to 
undertake the chartering of hovercraft and the other was 
t o  tram engineers and p~lots  And when the Hovercraft 
Trilinsng School was started, st was decided that, where 
possible, it should be open to all comers 

Peter Ayles has found that In tra~ning new Hover- 
commanders his experiences have been s~milar to those of 
hi\ two fellow ploneers In tills field "You've got to be 
careful the tra~nees don't try t o  run before they can walk," 
he says "The commonest m~stake they make 1s In under- 
estimating the space needed for travel In a hovercraft It 
1s important to have good judgment of water speed and 
drift " 

As a direct01 of Hoverwork, Ayles has been given 

responsibil~ty for operating the hovercraft scrvice for Expo 
67 in Canada. He left the UK in April, together with two 
other Hover-commanders In h ~ s  team, to pllot the two 
SR N69 which are being used in Montreal 

L~ving close to the Britten-Norman airfield at  Bembr~dge 
on the Isle of Wight, Ayles still enjoys an  occasional flight 
in a conventional aeroplane and has kept hls commercial 
pilot's 11cence up to date But, llke so many of his col- 
leagues who were also pilots before, he find? that plloting 
hovercraft offers more personal satisfaction and Interest. 
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Last autumn, the newspapers and Norwegian radro 
announced that the largest hydroforl in the world was to 
be bullt at Westermoen Hydrofoil A/S. The name seemed 
well known to us, so we pursued the old motto of our 
bank: "Let us drop rn there to become more acquarnted". 

If anybody should find ~t sensational that a sh~pyard 
makes brg business rn Mandal, we can mentron that thrs 
most southern town of Norway, by usrng intrat~ve and 
courage to przss forward, has become one of the largest 
industrral towns In Norway accordrng to the number of 11s 
rnhabrtants, and thls 17, I think, someth~ng to note. Well, 
we called on Westermoen Hydroforl A/S. 

Such an enterprise usually has a long hrstory. Rut t h ~ s  
yard IS only seven years old. Its hrstory belongs to 11s 
Manager, who IS the rnitiator and dynamo behind the 
enterprrse. The name 1s Toralf Westermoen - rnherited 
boatbuilder, an actrve personalrty on relig~ous organrsa- 
tions, local polrtrcran, member of countless committees and 
boards, and, among other thrngs, a member of the well- 
known "Pancake Club" of Mandal -- a "lunch pause 
club" -where some of the men of the town meet each 
other - ~f possrble every day - and do anythrng else but 
eat pancakes 

Toralf Westermoen came to Mandal in 1930, at the age 
of sixteen, from Landvrk at Grrmstad. After srx months of 
work at one of the small shrpyards in thrs town he earned 
as much as a skrlled worker. His father had been a good 
teacher. Frve years later he went to Fredrrkstad and started 
buddrng sarlrng boats under the supervisron of the world 
known boat builder, Mr Bjarne Aas. 

In 1941, durrng the difficult years of the war, the young 
Westerrnoen returned to Mandal dnd, together wrth h ~ s  
brother, founded Brothers Westermoen Batbygger~. They 
used a couple of old burldrngs whrch lay where the bus 
statron of Mandal IS situated today. Here for some years 
they produced rowing boats and fishlng boats (the fisher- 
men were the orily ones who were allowed to buy engines 
during the war). 

In 1948 the brothers separated, and Toralf bought a 
a hangar, burlt by the Germans, srtuated at Vestnes in 
Mandal. Together with the shipowner, Mr Torrey Mosvold, 
he founded a company named Westermoen Batbyggert & 
Mekanrslte Verltsted A/S. The base of the hangar was on 
5,000 square metres, and gave the opportunity for a large 
Increase m the boat butldrng. In 1948 the number of 
worlcers was twenty-five, and in 1961, 260. They produced 
rowrng boats, fishrng boats, sallrng- and motor yachts for 
home and abroad. But first and foremost the yard started 
the product~on of the Norwegran constructed M'rB for the 
Norwegran Navy, later the famous Nasty Motor Torpedo 
Boats and Minesweepers. At the same trme they were 
buildrng coastal vessels rn steel, and one type especrally, 
the so-called "299-tonnere" became very popular. 

In 1956 Mr Mosvold left the company as shareholder, 
and other rnterested persons jorned 11. The yard obtarned 
the lrcence for the bulldrng ot Supramar hydroforl boats. 
In 1961 Mr Toralf Westermoen left his company, and took 
over the hydroforl l~cence. 

Together with the shrpowner, Mr Kr Haanes, Wester- 
moen founded Westermoen Hydrofoil A/S. They bought 
the shlpyard in wh~ch Toralf, at sixteen years old, had 
started to work rn Mandal, and the plans of the new 
plant were put forward. Today Westermoen Hydroforl 
A/S has become a very beautrful factory srtuated at the 
mouth of the Mandal rrver, near the beach "Sjosanden". 
Vrsrtors have asked for a taxi to "the hotel at Sjosanden", 
and tax1 drrvers have had to answer that there was no 
hotel there, but a hydroforl shipyard. 

The keel of the first hydrofoil boat was lard without 
having a buyer. h/lr Westerrnoen hrtnself acts as "travcllrng 
salesman", and one and all are charmed by hrs natural 
and convrnclng personalrty. The first hytlrotorl boat was 
sold to a shipprng company In the Bahamas. 

All work IS executed rndoors. The yard has at present 
a contract for SIX gunboats for the Norwegian Navy. The 
boats wrll be delrvered before the end of October 1967. 
'Three have already been delivered. 



The yard is negotlatlng with several countlies tor build- 
ing hydrofo~ls, and Westermoen la convinced that such 
boats will be more and more common in the future, and 
will be able to cover much greater distances. 

The previously ment~oned hydrofoil, PT-150, which is 
being built, will carry 250 passengers or 150 passengers and 
eight cars. It wlll be del~vered in June 1968. The company 
has plans for hydrofoils of about 350 tons, but drawings 
and calculat~ons will not be ready for two or three years. 

We went into the build~ng hall, and were met w ~ t h  a 
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terr~ble noise from the weld~ng apparatus and the riveting 
hammers. It was impossible to make normal conversation, 
so we went along the boats, contemplating, admlririg, smll- 
ing and nodd~ng. 

When the vessels are ready, they are led through large 
gates in the eastern end of the hall, on large s l ~ p  cradles, 
to the river bank where they are launched. The company 
has today 150 employees, and the worklng conditions seem 
very good. The men follow the development of work in 
thelr i:arti with special mterest. 

J ETGAR D range of noise excluding headsets 
LIGHTWEIGHT-Only 18 ozs. 
COMFORTABLE-Liquid filled ear cushion, 
good sound attenuation 
EFFECTIVE NOISE ELIMINATION-20 DB 
at 300 c/s-40 DB at 3000 c/s 
4 types ava~lable and 
also as  an Earguard (wlthout telephone link) 



Designer M I  Geoffrey Green demorz~tr~ltes his Gemcruft air cusl?ion vehicle on the tarmac ut Para/ield Airport, Adcluide (see 
below) (ilurrmliniz News nnd Irlfovinntron B~i ieau  I'kologinph) 

An aeronautical expert In Australia has des~gned an alr- 
cushion craft whlch he cla~ms is the only one of ~ t s  slze 
In the world to use one englne for both cushlon and pro- 
pulslon. He 1s Mr Geoffrey Green, forty-SIX, a Techn~cal 
Oficer In the wrnd tunnel sectron of the Weapons Range 
Establ~shment at Sal~sbury, South Australra. 

"There are a~r-cush~on craft drlven by twrn and tr~ple 
engines, but as far as my machine rs concerned, it is 
unlque", he sald. 

Named the Gemcrafl, the veh~cle rs 21 ft long and we~ghs 
1,000 1b. It is powered by a standard Volkswagen industr~al 
englna developrng 45 hp. The vehicle is made of non- 
corrosive alumln~um and designed to carry four people In 
test? it has carried nine people wergh~ng 1,700 lb. 

The machine uses super-grade petrol, s~mllar to that used 
in ord~nary cars, gives about 20 m~les to the gallon and In 
trrals travelled at 35 mph. 

Mr Green sard the tests showed the air-cush~on craft had 
a dcfinlte potcntial for commerc~al product~on. 

Mr Graham Treloar, Manag~ng Director of Ross A v ~ a -  
t ~ o n  Facd~t~es ,  wh~ch backed and bu~l t  Mr Green's mach~ne 
at Parafield Alrport, s a ~ d  a s~mrlar model to the prototype 
could be bu~lt  for $10,000. 

Mr Green became ~nterested rn alr-cushlon craft about 
five years ago and designed several working models before 
startlng on the full-scale prototype In 1965. The Gemcraft 
tool< SIX nionths to complete. 

Born In Essex, Mr Green has been In the alrcraft Industry 
for more than th~r ty  years. He worked for the Fa~rey A v ~ a -  
tion Co and the Royal Alrcraft Establishment at Farn- 
borough before mrgratlng to Australla srxteen years ago. 

Soon after arrrvrng he took up his job as a w ~ n d  tunnel 
techn~clan. He has helped deslgn w ~ n d  tunnels for super- 
sonic research m~ssiles and for Austraha's latest Mirage 
fighter planes. 

Mr Green s a d  the Gemcraft could be qulckly converted 
rnto a two-seat transport vehicle wrth a load capaclty of 
5 ton. Alternatrvely ~t could be fitted to carry two stretcher 
cases. An added advantage was that the craft could be 
placed 011 a trarler wrthout d~srnantl~rlg and cl~d not contra- 
vene wide-load laws. 

Mr Green sard the Gemcraft offered a great potentla1 to 
the Armed Services as a I~aison veh~cle or for 11ght ambu- 
lance dut~es. I-ie was hop~ng to get the Australian Armed 
Servlces Interested In ~t as a su~table veh~cle for prov~d~ng 
bas~c  trarning for future a~r-cush~on craft prlots. The Gem- 
craft could be best used In marshy country, such as 
V~etnam. where other veh~cles could not travel. 

George Galitzine has jolned Sperry Gyroscope as the 
Dlvruon's D~rector of Markettng. Born In Russ~a rn 1916, 
his family emigrated after the revolutron and became 
naturalrsed Rritlsh subjects. George Gal~tzlne was educated 
at Lanc~ng and St. Paul's, and obta~ned an Elonours Degree 
(BA) at Oxford Un~verslty. He served III the Welsh Guards 
throughout the Second World War, 1s a member of the 
Institute of Directors, and speaks Russran, French Itallan, 
German and Spanlsh. 



Seen on the Ifovcrmurine Ltd starld at the recent International Seo Trnnsport Exlzibitiorz in G o t h e n b ~ ~ r g ,  Sweden, ure (left to 
right) Mr Stig Axelson, Director o f  tlze Port o f  Co f l~enhurg ,  Viscount Simon, C M G ,  uncl Mr  R. I, Trillo, chief development 
engineer, Ifovermarine. Object of in tere~t  is u model o f  the 60 srcller H M  2 hovercruft. 

A fast fire-fighting and rescue hovercraft has been 
developed by Hovermarrne Ltd In conjunctron wrth Merry- 
weather & Sons Ltd. A full specrficatlon has been sub- 
mltted to the London F ~ r e  Brrgade, who have been 
conslderrng the use of hover fireboats on the R ~ v e r  Thames, 
and  other potentral users a re  expressrng Interest In thls new 
concept of fire-fightrng. 

Hovermarme was recently granted a llcence by Hover- 
craft Development Ltd (the NRDC subsrdrary) to develop, 
build and market rlgid srdewall type hovercraft Low cost 
is ensured by Hovermarrne's polrcy of adaptlng rts range of 
standard hull eonstructron to a varlety of roles, of whlch 
the fire-fightrng craft IS one 11 IS, rn fact, based on the 
I-TR4.2 s~xty-seater passenger hovercraft, the first two of 
whsch are berng burlt by Halmatrc Ltd 

The Hovcrmarrne-Merryweather hovercraft wlll have a 
servlce speed of 35 knots rn calm water. When connected 
to  the craft's Cummrns dresel engrnes, the two Merry- 
weather MM2-8 pumps can delrver 2,000 gal per mln- 
ute, each a t  100 lb/sq rn Hrghcr pressures are avarlable 
for  foam gene~atrng dutres. By means of flurd drrves, the 
prop~llers  can be used a t  the same trmc to malntarn the 
craft rn posrtron agarnst the thrust of the monrtors. The 
largest monllor can delrver a foam/water mrxture, and 
approximately 300 gal of concentrated foam compound arc 
carrled on board. A dry powder unlt can be fitted rf the 
foam capacrty ss reduced. 

The  craft rs fitted for casualty evacuation and a casualty 
statron and drspensary are provrded just behrnd the wheel- 
house. Two srx-man rnflatable llferafts are stored In water- 
proof contarners on the fore deck, and a two-man snflatable 
rubber boat can be supplred as well as the llferafts Supple- 
mentary fire-fightlng/reseue equipment on board lncludes 
srx sets of breath~ng apparatus, four sets of protectrve 
clothmg, a suctron lrft fittlng for salvage work, and a 
portable K / T  set 

T h e  wheelhouse - wlth radar, compass, echo sounder, 
log and radro set - hcts a complete all-round vrew. The 
fire-fightrng deck IS amrdshsps and extends the whole wrdth 
of the craft a t  deck level The casualty statron and englne 
room canoples give st some protectron from the weather 
wrthout rnterferlng wrth the operatron of the monitors, fore 
and aft The monrtors and hose connectron boxes are slted 
for easy worklng, and access to  the hose-room beneath IS 

through hatches on each ssde of the deck. 
Particular attentron has been pald rn srtrng the machrnery 

to provlde easy access for marntcnance and lnspectron The 
pump Intake strarner boxes can be cleared from ~nsrde the 
englne-room, and also srtuated there are the control valves 
for the fire-fightrng water maln Otherwrse, the englnes are 
remotely controlled from the wheelhouse and rt 1s only 
necessary to man the engrne-room dursng fire-fighting 
operatrons I 

* * * 



The basrc Hovermarme hull structure rs of glass rein- 

forced plastrcs, glvin4 robust constructron, relat~vely low 
lnlt~al cost, mrnimum malntcnance, and ease of repalr In 
case of damage. A11 Internal grp surfaces are treated wlth 
fire-retardant parnt 

Hovetmarrne Ltd and Merryweather Ltd claim that com- 
pared wlth exrstrng fire tcnders, their hovercraft offers the 
advantages of much hrgher speed, a smoother "rlde" in all 
sea condrtrons, and shallower draught And due to the 
Inherent stablllty of the hull shape, ~t p r o v ~ d ~ s  a more 
stable platform for fire-fightlng than a convent~onal tender 
of slmllar slze. 

Designed and developed by United Aircraft o f  Canada, 
the ST6, a 550 shp turbrne englne welghing only 275 lb wrll 
serve as an auxllrary in the Royal Canadran Navy's hydro- 
for1 programme. 

The ST6, which can burn anythrng from jet fuels to 
dlesel 011s and natural gas, was concerved for alrcraft but 
has proved to be capable of a wide range of rndustrral uses. 

It has been used rn crop-dusting arcraft  In the Sudan, 
charter flrght operations In Nepal, Laos and Alaska, and 
executrve flrght operatrons rn Kuwait. It  1s propelling a 
snowplough for the Brltrsh Columbra Department of Hrgh- 
ways, through the Rocky Mountarns, and has provrded 
power for a portable belt-drlven woodchrpper which re- 
duces completa tree trunks Into chrps for paper-makrng. Tn 
thls applrcatron, exhaust heat from the engine rs used to 
help dry the chlps. Four of the englnes have been rrgged 
together Into the world's most powerful or1 well fracturrng 
unrt. 

Channel Islands Hover Transport Ltd has been regrstered 
as a company, and has applred to the States of Jersey to 
construct a hoverport surtable for craft up to the slze of the 
BH.7. 

The company has been rn touch with SEDAM and the 
French author~tres at  Cranvrlle and Cherbourg concernrng 
the construction of a hoverport on the Normandy coast. 
Cherbourg has offered Port de Dlelette whlch IS equrdrstant 
from Jersey and Guernsey, but IS, rn the oplnlon of the 
d~rectors, too exposed. They would prefer Havre de St 
Gerrnarn a large estuary surrounded by sand dunes fifteen 
mrles from Gorey (on the East coast of Jersey). 

It 1s hoped eventually to carry around 10,000 vehrcles 
and 100,000 people between Jersey and France each season, 
and to run a reduced servrce durrng the winter 

Tho drrectors of the company are as follows : The Won 
T. L. E. Lowther, a Drrector of Lowther Marlne Serv~ces 
Ltd, Jersey, a Master Marrner and Member of the Brltlsh 
Computer Socrety; Monsreurs B. De St Denls of Caen, who 
runs the present passenger servrce from Cateret to Jersey; 
Mr P. G. Baker, an officer In the Parachute Regrment dur- 
rng the war, and now Presrdent of the Jersey Chamber of 
Commerce (the oldest Chamber of Commerce In Brrtarn); 
Commander Peter Clayton, RN,  AMIMechE, AFRAeS, 
prevrously on the staff of RAE Farnborough. 

The Hon T.  L E. Lowther retrred from the Royal Navy 
rn 1953 and subsequently took part rn the hydrographic 
survey of Lake Nyasa, and Operat~on Noah, on Lake 
Karrba. He burlds fibre-glass catamarans In Jersey 

Both Commander Clayton, who served In the Fleet Arr 
Arm during the war, and Mr Baker are keen yachtsmen. 

Developing 24,000 1b of thrust, the world's largest water 
jet propulsion pump was tested successfully for The Boelng 
Company by the pump burlders, the Byron Jaclcson dlvis~on 
of the Borg-Warner Corporation. 

Spewing up to 120 ton of water a mrnute, the high-per- 
formance pump will power the US Navy's 71-ft hydroforl 
gunboat Tucumcarl whrch rs under construct~on at Boerng 
facrlrtles rn Seattle, Wash 

In  operation the pump wrll suck up water through the 
gunboat's aft for1 struts and jet rt out under the boat's 
stern, propellrng the new craft at speeds of more than 40 
knots. 

Water jet propulsron produces the same type of thrust 
as a jet engrne In fact the thrust rat~ng of the pump tested 
at  Byron Jackson's hydraulic laboratory rn Los Angeles, 
Calrf, IS comparable to the 18,000-lb thrust produced by 
the largest jet engrne in commercral alrline service. 

In  the gunboat the lrghtwerght aluminrum pump wlll be 
drrven by a Brrstol-Srddeley Proteus gas turblne englne 
whlch has a maxrmum ratlng of more than 4,000 shp. 

The pump 1s In two sectrons wrth one rotor mountlng 
two ~mpellers. Each sectron has two water Inlets and a 
srngle-thrust nozzle. 

The pump now has completed two serles of tests. One 
was a test of general pump performance. The final run just 
completed was a test of the pump thrust ratrng 

The pump wlll be del~vered to Seattle for ~nstallatlon In 
Apr~ l .  The gunboat IS scheduled for launchrng rn mid- 
summer. 

Tn des~gnrng the gunboat, Boe~ng engineers selected water 
jet propulsron over the conventronal rnarrne propeller be- 
cause of lts srmplrcrty. The water jet proplusron system 
elimrnates the complex shaftrng, gearlng and lubricatron 
rc~ui red  to drive a propeller submerged far under a boat 
at  ;he end of a foil strut- 

* * * 
The Defence Minlstry 1s seekrng Treasury Board funds 

to contrnue development of the 200 ton FNE400 ASW 
hydrofoil at de Havllland Company's Marlne Tndustrles 
Ltd's yard rn Sorel, Quebec. Launching 1s planned for mrd- 
1968 and completron by mld-1970 after contractor's sea 
trials, weapon systems rnstallatlon and systems evaluatron. 
Some $15 m wlll be requrred to repair the $3 2 m fire 
damage suffered rn Sorel and complete the project, brlnging 
the total cost to around '640 m against the orrginal estrmate 
of $21 m. 

The FHE-400 wrll have a crew of twenty and a speed up 
to 60 knots, and w ~ l l  be armed with homrng torpedoeq. 
Canadran Westlnghouse is designrng and burldrng the navr- 
gat~on,  detcctron, communrcatlons and armament systems. 

Dr Jeremy Bray, Parliamentary Secretary, Mrnistry of 
Technology, has told Members of the House of Commons 
that the next stage rn hovertrarn development 1s under very 
actrve consrderatron. He  sald that rn due course the work 
would reach a stage when a test-track was needed for a t  
lcast a large man-carrylng vehrcle to travel at very hlgh 
speeds. 

Mr John Osborn, MP, has mooted the use of hovercraft 
as a means of rnter-clty transport, reachrng speeds of pos- 
s~b ly  over 250mph. He has statcd that ~t 1s v~ ta l  that the 
Government should give thought to the administratrve 
arrangements whrch would be best for developing fast Inter- 
city travel. 



A large machine tool litercrlly flouti~zg olz air on one o f  the 
"Floataload" hover-pallets norv beirzg put into production by 

0 
Brlti~k Hovercraft Corporation. The use o f  the air cushion 
allows this 4 f  ton load to be movcd about by just one man 

Captain Bert Mead, a Drrector of Canada's first hover- 
craft charter company, Hoverwork (Canada), has qualified 
as a hovercraft pilot after ssx months' trasnrng on the 
Solent, and has returned to Canada to become Dlrector of 
Operatrons of the company - a subssdsary of Hovertravel, 
of Ryde, lsle of Wlght. 

The Canadran company rs at present running the first 
hovercraft service in Canada ferryrng passengers to and 
from the Expo '67 World Fasr rn Montreal. 

Mr N. I). Piper, Managrng Dsrector of Hovermarlne, and 
M r  G. C. J .  Hodgson, Commercial Production and Sales 
Drrector, are to vrsit Rome, Genoa and Naples for talks 
wlth companies and Government Departments, in a b ~ d  to 
interest Italsan companres as well as the ltalran Navy sn 
British hovercraft. 

The world's first hovercraft stowaways have been drs- 
covered on the St Lawrence rsver. 

The stowaways, two Canadran boys, were found under 
the back seat of a Britrsh hovercraft runnlng a service from 
Montreal to the Expo '67 world falr. 

Captain Peter Ayles, of Bembrldge, lsle of Wlght, who 
found the boys, sard: "They had been hrdlng undcr the 
back seat for several hours. It must have been most 
uncomfortable for them. 

"Canadian krds ar0 really gorng wild over this new fornl 
of transport. They have never seen anyth~ng 11ke rt before." 

On Morzday, April 24th, 1967, the MP for the Icelandic 
Western Isle, Mr Jon Sigurd~son, uccompanicd by Mr Crisli 
Juliusson and Mr Neat made a tour of the production facilities 
of British Hovercraft Corporatiorz at East C o w e ~ .  They saw 
the SK N4 production line and later the experimental and 
rescarclz facilities Tlze picture shows (left  to right) Mr Neat, 
Mr D. Williams (BHC),  Mr. Sigurdsson and Mr Juliusson 
watchirzg ( I  radio-controlled SR.N4 demonstration model speed 
f I ( l A f  

INTERNATIONAL HOVERCRAFT RALLY 

(continued from page 3 )  

May 29th, RAFA Open Day, North Weald Aerodrome. 
June 2lst-30th, lsland Industrses Fasr, Ryde Alrport, 

Kyde, Isle of Wlght. 
July lst, Chasewater Festsval, Brownh~ll. 
July 28th-August lst, Inland Waterways Festival, 

Leicester. 

August 18th-19th, K~ng's  Cup Asr Race, Tollerton. 

Many wrll remember the Express' Air Rlder; t h ~ s  year 
the Asr Rider Mark 11 wsll be competing at Apethorpe. It 
IS a srngle-seater and has been produced by the hovercraft 
engrneers of a London school. 

There are fifty machines entered for the Apethorpe Rally. 
It IS hoped that there wsll be many vlsitors from overseas 
and that the new sport will qurckly find enthusrasts all over 
the globe. Competst~on between nations wrll develop craft 
on a number of dlffereilt lines and benefit the sport as a 
whole. 



Christopher Hook 

I T IS lnterestlng to note t h a ~  today everybody wants Incr- 
dence controlled or llft controlled hydrofolls, whereas 

when I began my expcrlments In South Afrlca In 1942 this 
idea wa? pure heresy because reefing foil area was supposed 
to bc the only wdy to use a hydrofoll and attam speed, and 
thls meant Vee or step ladder folls Llttle by llttle these 
have faded out of the plcture and now lt has become a 
matter of how the control 1s to be accompl~shed, with fully 
rotating foils, flap controlled tolls or alr blecd llft spollrng. 

The first battle was over the relat~ve efficiency and lt was 
common In those days to hear the oplnlon advanced, even 
by more or less technical men, that any foll under water 
must offer h ~ g h  res~stance as compared to a wrng In alr 
Therefore progressive emergence must be better. but thls 
Idea IS based on a fallacy because ~t IS only the LID that 
counts, and thls 1s very slmllar In e~ther air or water because 
the adjustment for the far heavrer denslty of water 1s made 
by a massive ieductlon of area. 

Ntxt ~t had to be shown that the "rnformed" fully sub- 
merged foll could reduce vertlcal g In a seaway, and thls 
presented great dificult~es because naval architects would 
deny that there exlsted any startmg polnt f ~ o m  whlch to 
take conclusive measurements, the very waves themselves 
defylng well-defined classification ; whlch is of course true, 
and can be defended to the last drtch - and was. 

Today we have sclentlfic evldence that, lf good enough 
for firms llke Boelng, IS good enough for us too. The Vee 
foll has an advantage over planlng hulls In the smaller 
waves In that lt tends to lose as waves increase in size 
so that, for example, two 80-tonners of each type must 
reduce to 40% of top speed In 8 ft waves, although the Vee 
foll can malntaln 83'% In 6 ft waves. For the fully sub- 
merged fotl, however, the speed can be 85% In 8 ft waves 

Thls 1s partly due to the fact that the fully submerged 
foil can select ~ t s  own galn and damplng of the wave- 
produced slgnal (whereas the Vee foll IS a fixed gain sys- 
tem) and partly because actzve (ie movlng) transverse roll 
corrections from fotls or foll parts movlng In opposlte 
dlrectlons produce trerncndously powerful rolllng moments 
(le stabrllty), as was shown by equations in the first set of 
tank tests ever made on fully submerged folls under Incl- 
dence control, lt: the Farnborough Hydrofin report of 1947. 

I t  15 not correct to say that the better platforming of 
the fully submerged foll IS only reallsed wltll compl~cated 
electro-hydraulic control systems The hydraulics are un- 
avoidable on hydrofoil craft that use sonic echo measure- 
mtnt  as the prrmary slgnal, but the Brltlsh naval architect 
now agrees that In vlew of the close proximity of the hull 
to the water surface the lntroductlon of such a costly, 
sophlstlcated and basrcally unrel~able method 1s not justlfied 
and mechanlcdl collection rs the obvlous method If he next 
wants to convert the mechanical slgnals to electronrc rm- 
pulses ~t 1s generally because he 1s not aware of the fact 
that the servo system already provided for mechanical col- 
lectlon of rnformatton IS adequate to master the very small 
feedback forces from the foll that could tend to "wag the 
sensor" Instead of the other way round. 

Perhaps I should herc sxplaln that the reason why I 
stuck to forward-po~ntlng outrageous feeler arms tor so 
long was that I had been advised by Farnborough to begin 
11ke that so as to colleit enough lnformatlon to des~gn a 
more acceptable method Meantlme the arms dld at least 
master the folk and a l ~ o  prevent the sea crash (whlch the 
sonlc beam does not), but why thls should be so is not a t  
once obvlous In fact the dampers transfer a small load on 
to the arms when a front foll makes surface, and the trlm- 
rnmg moment, well up In front of the bow, 1s enough to  
stop the hull falllng to the surface whrle the alr 1s shed 
from the f o ~ l  and the c l~cu la t~on  1s restored. 

Any hydrofoll craft wlth inc~dence control not provlded 
wlth some ant1 crash protectron will break up  rts control 
system at the first scrlous crash, and ~t follows that 1 could 
not abandon the arms until T had found a substitute for the 
comblnatlon of arm and damper 

It must also be clearly understood that whlle the Vee foll 
desrgner can use qulte different shapes for the hlgher-placed 
portrons of hls foll set (and thus mltlgate the effects of the 
sea crash), the fully submerged foll deslgner cannot do thls. 
As a result the effects of the crash tend to be far worse for  
fully submelged fo~ l s  than for Vee folls: a very good 
reason, In my opinlon, for not bulldlng any crashers ~f 
hydrofolls are to become popular However, marrne con- 
servatrsm dles very hard ~ndeed and designers prefer to 
produce an orthodox-looklng crasher rather than an un- 
orthodox-looklng non-crasher, and thus 1s partly explained 



A, Accelerorneier; AMP,  Amplifier (~~neumat i c ) ;  13, Mechanical controls mixer; C, Control column (pilot's interference control f o ~  
banking, e/c); D, Damper (hydraulic): E, Spring unit; F ,  Heel -spring-lorrded to arm, F R H ,  Fully rotating hydrofoil; FL ,  Flaps; 
G,  Rate gyroscope; H ,  Heave control; Pe, Pendulum; R, Roll ,  S ,  Sensor; SP, Sen~or  for pitch; S R ,  Sensor for roll, W ,  wave shape. 

by the fact that untll ~t has been actually experienced rn a 
rough sea the sea crash and rts effects tend to be Ignored 
by aircraft-trarned men who t h ~ n k  of ~t as only a fallure 
to control 

The only thlng that m~gh t  change thrs whole plcture 
would be some new ~nventlon that e l~m~nated  the llft break- 
down on a £011 mak~ng surface, but up to now t h ~ s  has not 
been done. I t  1s certain that nearly all the early farlures of 
hydrofoll boats were due to this problem, whlch was con- 
fused with cav~tatlon There was generally a parallel refusal 
to bclleve In the absurdly small ylzes of the fo~ls  as found 
from calculation As a result the area was doubled "just to 
make sure", with the result that (a) the speed was rather 
lower than the same boat wrthout folls, and (b) the load~ng 
was so reduced as to elimrnate the crash danger because 
evcn wrth uppet s ~ d e  llft lost the £011 could strll carry the 
load be~ause of ~ t s  slze The result was that the project 
was dropped as pointless because of (a), and the sea crash 
problem was never encountered and therefore never solved 

I t  1s ~ndeed ~nterest~ng to note that the Supramar team 
have found a way cons~derably to Improve therr perform- 
ance 111 waves, and they are to be congratulated on thls 
succesb Thrs IS, however, essentially an rmprovement to @ an enistlng fleet of boats and of Interest prrmar~ly to their 
owners Any company or country cons~derlng hydrofoll 
craft and the systems that are ava~lable should not lose 

sight of the fact that it has the choice now between three 
basic concepts, as follows : 

1.  Incidence control by purely mechanical means. 
2. Incidence control by computerised and amplified 

sonic signals. 
3 Lrft control of fixed ~ncldence forls by alr bleed 11ft 

spo~llng 
Possrbly we should ~nclude lnc~dence control by hull 

trlm rn the CanadIan form, whlch 15 certainly an Improve- 
ment on the o r ~ g ~ n a l  Grunberg and Dutch system In that 
the bow rrdlng £011 1s not so brutal, but the Canadran system 
1s purely for mllrtaly purposes and could hardly have any 
commercral appl~catlons 

The mall1 heresy one has to unmask today 1s the bel~ef 
that ~ncldence controlled hydrofo~ls can generate feedback 
forces that can only by mastered by power systems that 
small mechanical sensors w~ll  be Inadequate to handle Thls 
IS totally Incorrect and the ~ntroductlon of servo power In 
the first place was d~ctated by the use of sonics, not by the 
p~tchrng moments of the for1 whlch are eas~ly held by the 
dampmg, as 1s proved by the fact that the pllot can operate 
hrs Interference control without difficulty Even a small 
sensor 15 ~ t s  own servo and feedback system, and ~f the 
ant1 crash funct~on 1s entrusted to 2 preventer foll, then 
these can be qulte small 
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The Deve ent of the 
Hovercraft and its Possik 
Uses in So 

The following is the text of a lecture delivered to  the Association of Somerset Surveyors 
1 

on April 18th, 1967. Although primarily directed to  a local audience, the findings of the 
author are relevant to  similar areas throughout the world. 

A NY form of devlce uhlch derlves the major proportion 
ot ~ t s  support from a cushlon of arr whlch IS above 

atmospheric pressure falls under some defin~t~on of a 
ground effect machlne The alr cush~on IS formed between 
the unders~de ot the devlce or vehlcle and the surface ovel 
whlch the vehlcle 1s operat~ng The surface may be water 
or land, or varlous comblnat~ons of these elements Fig 1 
shows d~agraniniat~cally varlous forms of mach~nes: the 
plenum chambe1 type where the sustained he~ght 1s related 
to the leak rate of alr around the base edge, the annular jet 
type where a curtaln of hlgh momentum air encloses a 
cushlon of alr at a lower pressure, reclrculatlon ~ystems 
whlch attempt to conserve alr flow, and last, but not least, 
flexlble slwt systems wh~ch allow considerably hlgher clear- 
ance between the base platform of the machlne and the 
ground or water surface These machlnes would all be 
su~table for operatlon In the Somerset area There are other 
forms wch as sldewall machlnes havrng r ~ g ~ d  walls always 
Immersed In the water, labyrinth seal machlnes havlng 
varlous forms of seallng to prevent loss of the alr cush~on, 
and levdpad mach~nes whlch operate a t  very small ground 
clearance over specially prepared surface? Such mach~nes 
do not appear to be favourable for practical local operatlon 
In the Somerset area Figure I 



Figure 2 

It inay come as a sulprlse to many people to learn that 
g ~ o u n d  effect machines, or hovercraft as such devlces are 
now often called, were pioposed d u r ~ n g  1716 by the Swed~sh 
sclentlst, philosopher and mystlc, Emanuel Swedenborg 
Fig 2 ~ h o w s  a model constructed to his deslgn, the manually 
operated "air oars" belng closed on the upward stroke and 
open on the downward stroke. Swedenborg knew that the 
machlne would not fly and  stated that lt requlrcd more 
power to operate ~t than 1s available In the human body. 
H e  also suggested that In ttme a su~table  power plant would 
becorne ava~lable .  

One hundred and slxty years later, In 1876, John Ward 
of Cal~fornla, USA, improvcd on the Swedenborg proposal 
a n d  In a d d ~ t ~ o n  to provrdlng a mechanical power plant for 
drlvlng both l ~ f t  and ~ r o o u l s ~ o n  fans he added a movable 

- wing structure in an i t t e m p t  to obtain extra lift a t  high 

0 sp;y';882 Curtav de Laval modified a ship's hull to  have 
a n  alr duct system so that compressed a ~ r - w a s  forced out 
through a large number of jets under the waterline The  
theory was that the alr would form a " lubr~cat~ng" layer 
between the hull and the water and hence the speed of the 
ship could be lncreascd 011 tr~a ls  the ship was in a per- 
petual fog caused by rlslng spray, and as far  as 1 know 
that was the end of Laval's alr lubrlcatlon experiment. At  
least 100 a~r - lubr~ca ted  shlps of many different forms have 
been proposed or constructed durlng the perlod 1882 to 
date. Probably the most deadly but 11ttle-known craft was 
the arr cushlon torpedo-carry~ng boat, constructed for the 
Aus t r~an  Navy In 1916 T h ~ s  small vessel ach~eved speeds 
up  to 40 knots powered by englnes totalling 480 hp. 

Figure 3.  Milchine proposed by  John B. Word irz 1876 

Figure 4. Gustav de LNVUI,  the ,I'coedi~k irtverztor-, planned this 
air cuskiorz bout itz 1882 

Agaln ~t may come as a surprlse to learn that s l ~ d ~ n g  or 
alr cush~on  rallways have been known since 1881. In 1889 
a n  experlmental servlce was operated In Paris and in 1891 
a s~rnllar rallway was demonstrated a t  the Crystal Palace 
In London. V a r ~ o u s  forms of alr cushlon rallway have 
been proposed throughout the years and once agaln there 
1s a n  experlmental research sect~on of track belng operated 
on the outsklrta of Parls. In thls country we have concen- 
trated on amph~blous vehlclcs, but research models of alr 
cush~on  trams are already In belng. 

Figure 5. Irz 1921 M.  A. Gumbin,  a Frenchman, applied for a 
patent covering this design for- u large sidewcrll craft 

Figure 6 Ccr~ertrl form of the railhay developed by  Louis 
Girard und Clrarles A .  Burre irz Frnrtce in the 1880's 



Figure 7 

Let us now turn to the use of any form of alr cushion 
vehlcle In Somer~et  

If one consrders the terr~tory within the jurisdrctron of 
the Somerset County Councrl, that is, exclud~ng the County 
Borough of Bath, the towns providrng greatest Influence 
can be cons~dered to number, say, seven or e~ght,  and those 
prov~drng slightly less Influence approximately a dozen. Of 
these nrneteen or twenty towns, four -namely, M~nchead, 
Burnham-on-Sea, Weston-super-Mare and Clevedon - lle 
on the Br~stol Channel coast, wh~lst the remarnder 11e prln- 
clpally to the south and east of the county. Now whrlst the 
tldes In the Bristol Channel are alleged to have the second 
highest rlse and fall In the world, wrth a speed of about 
6 knots dur~ng the middle two houts of the~r  ebb, wh~ch  
obv~ously l ~ m ~ t s  the a c t ~ v ~ t y  of coastal shipping enterlng 
and leav~ng any dock~ng faclllties wh~ch may be provided, 
the Channel provldes a ready-made track for amphibious 
hovercraft which can operate at  all hours and during all 
states of the t~de .  Thus a hrgh-speed coastal tramping set - 
vrce could be provided wh~ch,  w~thout incurring large finan- 
cral outlay to provide harbour installat~ons, could read~ly 
be expanded to prov~de transport f a c ~ l ~ t ~ e s  for new Indub- 
trles wh~ch  may wlsh to move into some of the smaller 
coastal towns, or for such contemporary util~ties as the 
nuclear power station at  Hinkley Polnt. 

An external route that could prove profitable 1s one 
across the Brtstol Channel between M~nehead and South 
Wales at, possibly, Aberthaw wh~ch would be conven~ently 
placed for connection ~71th Rhoose Airport, the industrral 
and commercial centres of the region, and provide access 
to the tour~ng and hol~day areas of South Wales Such a 
route would enable many Somerset people to reach an 
airport more qu~ckly than thcy can now travel to Lulsgate 
or Exeter Airport! T h ~ s  connection would obvrously have 
a greater summer traffic than wlnter traffic, as it would 
open an attractive route vla Central Wales for those travel- 
ling between the south-west and the north-west area, and 
would offer a very useful facllity for those lncllned to tour 

Figure 8 

the south-west regions of both England and Wales It would 
dlso provide the posslbrlity of a resldentral commuting area 
for rndustrlal South Wales. Such a link would save about 
120 miles of motoring and many tedious hours in hollday 
traffic, compared w ~ t h  a road journey by way of the Severn 
Br~dge. Perhaps rt would open a new marketrng area m 
the north-west regions lor produce from Devon and Corn- 
wall by way of the new motorways and, In fact, w ~ t h  the 
eventual completion of the M4 and South Wales molorway 
system could prov~de d fast route to London and Covent 
Garden. In July/August 1963 an  experimeillal servrce, w ~ t h  
an expcr~mental craft, the now renowned Westland SR N2, 
was operated between Weston-super-Mare and Penarth, the 
eleven m~les berng covered In twelve mrnutes. Records show 
that on 100 scheduled journeys approx~mately 3,800 pas- 
sengers were carr~ed,  thus rndicat~ng a very cons~derable 
publlc Interest. 

The type of alr cushion veh~cle that would probably 
serve t h ~ s  route most economically would carry ten popular 
fam~ly-sized cars such as Ford Costmas or combinations of 
vehlcles or fre~ght wh~ch would w ~ t h  passengers total about 
13 tons. It would be a utll~ty class of short-haul vehicle of 
80 ft by 40 f t  planform having a central freight channel, 
allowing a "drive-on" and "drrve-off" facrl~ty, w ~ t h  covered 
passenger c a b ~ n  and englne room structure extending fore 
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and aft of both sides The br~dge, fl~ght-deck or driver's 
compartment (wh~chever you prefer) 1s above the f o ~ e  part 
of the starboard structure. Propulsion and prlnc~pal direc- 
tronal control would be by way of an airscrew on a swivel- 
ling pylon on top of each structure abaft the liue of- the @ bridge. The power unlts would be 2,000 hp ~nternal com- 
bust~on eliglnes lnterconnecttd by automat~c clutch means 
to drlve both alrscrews In the event ot failure of one 
engine and marntain the cushion-generating fans In opera- 
tion 

T h ~ s  type of craft would be very suitable for the tramplng 
services along the coast, as prev~ously mentioned, and for 
obv~ous extensions of the services to and from Wales, 
Bnstol, Gloucester and along the Devon and Cornish 
coasts I suggest that such a craft could be built for about 
£60,000, giving an approximate operating cost w ~ t h  profit 
of 6s 6d per ton per mlle, say 64 for the average car to 
be taken across the Brrstol Channel. 

Turning to the lnterioi of the county, there IS a very 
extensive area of low-ly~ng ground below 100 ft known as 
the "Moors" extend~ng fiom Bridgwater to the Poldens in 
lhe north and Kingsbury Eplscopi in the south, and 11 IS 

In t h ~ s  area that the industr~al uses of alr cushion dev~ces 
become evident Here 11 becomes difficult for the workers 
on the land to move heavy equipment during many weeks 
of the year when the ground is waterlogged, so that veh~cles 
and trailers which have at least part of t h e ~ r  weight sup- 
ported by an air cush~on would facil~tate movement about 
the moors a t  such times The agrlcultural engineer, often 
called out to repalr or retrieve equ~pment In the field, 
could, for example, be equ~pped with a four-wheel-dr~ve 
utility which is sk~rted to provide a plenum chamber 
beneath the chassis. An alr compressor mounted on the 
vehlcle could pressurise the chamber, and when driving 
from a firm surface to a soft one the alr cushion would 
rel~eve the road wheels of some of the we~ght upon them 
arid save the vehicle from becom~ng bogged down whilst 
st111 allowing them to  supply the necessary traction If a lot 
of equipment has to be carr~ed a sk~rted trader can be 
towed behind the utll~ty. A s~mple flexlble duct from the 
compressed air system of the util~ty can convey the alr lo 
pressurlse the plenum chamber formed by the sk~r t  arrange- 
ment beneath the trader chassrs, and again its road wheels 
can be relieved of part of t he~r  load 

As part of a retrieval klt, the agricultural engineer could 
have on his trailer a device whicl~ can be put under a 
bogged veh~cle (or crashed aircraft). In its simplest form 
such a dev~ce resembles a car Inner tube with a sk~r t  hang- 
ing from it. The tube has a series of small holes around its 
Inner periphery and an Inlet port wh~ch is at least equal to 
the total area of the srriall holes. If this is placed In a 
collapsed cond~tion beneath a flat surface of the bogged 
veh~cle and coupled to an ax-line the tube will Inflate, ralse 
the vehrcle and form a plenum chamber under the flat 
surface. Air flows from the small holes into the chamber, 
l ~ f t ~ n g  the vehlcle to a he~ght equal to the extent of the 
sklrt. Several of these elements may be needed under an 
object to be retrieved, and three or four elements may be 
connected together in an impervious upturned box. 

The moors of Somerset often pose a problem for the 
publ~c  services. The Eire Serv~ce 1s frequently unable to 
deal 111 the best possible way with farm, heath and forcst 
fires, the ground be~ng too soft to enable appl~ances to be 
moved oil the road to a favourable positlon to fight such 
fires. By co-opt~ng the art of the air cushlon it is poss~ble 
to provrde a sklrted chamber beneath a fire englne or pump 
appliance. The pump motor could be adapted to drive a 
fan unit to pressurlse the air cushion so that the road 
wheels are relieved of some of t h e ~ r  load. The sklrt could 

be lowered at the polnt when the appl~ance IS to ledve the 
road or hard ground, the cush~on plessure would be gener- 
ated and the appliance drlven, winched or pushed to ~ t s  
required posltlon, where the full power of the pump motor 
is sw~tched to produce water jets If the appliance 1s in 
dange~ of beconilng bogged to an extent beyond whlch the 
regenerated air cushion could make 11 mobile agaln, a mesh 
"mat" would be unrolled for the appliai~ce to be parked 
on When provld~ng a water-tender w ~ t h  t h ~ s  facllity ~t 1s 
necessaly tor the tender to have its own fan to create its 
alr cushron 

I submit that other publlc servlces would benefit from 
the abllity to operate their veh~cles as alr cush~on vehicles ; 
these servlces could Include the rural authorities, regional 
electric~ty boards, water boards, river boards, gas boards, 
agrlcultural authorities and others 

Agricultural~sts, generally, can benefit from the alr 
cushion pr~nciple The farmer could traverse hls land 
durlng continuing wet per~ods. A tractor can have an air 
cushion supported trailer. The market gardener would find 
appl~cat~ons in crop-spraylng If large acreages are ~nvolved 
it might be more prudent to use a wheeled vehicle partially 
supported on a cushlon of alr, but m the case of relatively 
smallar areas it may well be of benefit to use apparatus 
that 15 ent~rely cushron supported. A modrfied commercral 
vehicle w ~ t h  p~votally mounted spray booms extending from 
the s ~ d e  1s shown in Fig 11 A retractable flexible sk~rt  
extends downward lo provide a reasonable ground clear- 
ance for the underside of the r ~ g ~ d  structure ; t h ~ s  avoids 
damage to plants and also to the underside of the vehicle. 
It 1s possible that a much less costly and s~mplified verslon 
of t h ~ s  velircle w ~ l l  be developed for operation on small 
acreages. 

when conr~der~ng hovercraft as public transport vehlcles 
wlthin the County of Somerset it appears that there are no 
sultable natural tracks such as rlvers between towns requir- 
ing connecting services, nor are there towns which have a 
sufficient commuter requ~rement or susta~ned daytime Inter- 
change of travellers to warrant the expense of construct- 
rng and maintaining prepared tracks -not even between 
Br~stol and the dorm~tory areas around lt, nor to convert 
the now dlsused Br~dgwater and Taunton Canal In a 
manner as was proposed 111 March 1964 for a service 
between Padd~ngton and London A~rport  uslng the old 
Grand U~iion Canal system. Where branch l ~ n e  railways 
have been closed and ballasted-beds are left, such as the 
route between Yeovil and Taunton - which ~ncrdentally I 
consider could economically have only one lntermed~ate 
stop at approx~mately mid-po~nt, say Langport - ~t would 
be ~mpracticable to use alr cushion veh~cles because of the 
brldges met en route The extent of drift due to side w~nds  
on unguided mach~nes would also be a problem The only 
overland travellrng by publ~c transport ~n the county could 
be on an express hovertram l ~ n k ~ n g  the pr~ncipal towns of 
the South-west to London, by way of a prefabr~cated track 
of reinforced concrete The servlce would provlde an 
average speed of, say, 180 lo 200 mph and necessitate 
mininium stage lengths of about thlrty m~les These would 
be soph~stlcated verslons of the experimental system shown 
in Fig 12 

One form of transportat~on ~ncorporating an arr oushion 
that mlght be secn in Somerset is the alr cushion heavy 
load transporter. T h ~ s  t~ansport complex was dev~sed to 
allow the Central Electr~c~ty Generating Board to convey 
by road large transformers, we~ghing 190 to 250 tons. 
from factory to installation slte Recent proposals envisage 
carrying 300-ton loads Us~ng what y e  know as orthodox 
vehicles, at each wheel in contact with the surface of a 
bridge, even on a 250-ton-carrying vehicle havlng fifty 



Figure YA.  Carrier being drawn to site by tractor 

Figure YB. Carrier being winched over rough ground 
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Figure 10 

pairs of wheels, the point loading must exceed 2; tons 
An air cushion created beneath the marn load-supporting 
element of the transporter greatly  educes the polnt load- 
rng. The transporter rllustrated has a length of 90 ft and 
maxlmum width of 16 f t  10 in, the load bang supported 
on a bogled trailer which is not air cushioned until it is 
requlred to traverse a bridge or weak road structure. The 
alr cushion chamber is contained In an area 32 ft long by 
14 ft wide by a rubberlsed flex~ble sklrt. Plates attached to 
the skirt hem reduce abrasive wear caused by road contact 
The only escape of alr from the cushroil is through the 
gaps between the plates and the road surface. Whcn the 
air cush~on 1s not requlred the skrrting can be readily 
retracted or detached from the transporter and stowed 
away The llftrng capac~ty of the cu~hion is 155 tons at a 

+ cushlon prcssure of 5 4 psig. 
Four lnternal combustion englnes each delivering 235 hp  

power the fans generating the air cushion Each engine 

Figure 12 

drives, through a gearbox, its own centrifugal compressor, 
the engine, gearbox and comprcssor u n ~ t s  be~ng mounted 
together as a complete working unit In soundproofed cham- 
ber.; on a road vehicle chass~s This vehicle, whlch also 
conta~tls stowage space for the folded sklrt, 1s attached to 
the rear of the transporter tram whenever ~t IS required for 
a br~dge crossing Four I ft diameter flcx~ble alr ducts 
convev alr to the cushion area 

~ a r i o u s  applied cushlon pressures provide different 
amounts of rel~ef of load on the wheels of the transporter 
so that the we~ght 1s more evenly distr~buted. On bridges 
which have a longel span than the transporter the advan- 
tages of alr cush~on support reduce. as therc IS no rel~ef 
in shear stresses and only small amount in bending 
moments. On brldges where the span IS less than the length 
of the transporter a cushion pressure which supports about 
40% of the we~ght of the transporter and its load IS all that 
is requlred As an example, a trailer carrylng a load of 150 
tons crosslng a brldge having a 50 ft span could, ~f prov~ded 
with an air cushion, carry 215 tons across the same brldge 
wlthout sublect~ng it to any h~gher stresses 

Cushion pressure is controlled automat~cally to with111 
fine limits, and in the event of failure of any one of the 
four power unlts, that unit 1s lmmedlately and automatrc- 
ally sealed oK so that all is unable to escape back through 
the fan from the cushion During normal operatlon 25% 
of the arr generated is del~beratelv wasted so that a reserve 

Figure 11 is always available in the event df an emergency. 
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Figure 14 

If such devrces come to be generally used for transport- 
ing such large loads, then the loads through or around 
some or perhaps all of the larger towns in Somerset will 
need to be replanned to grve such vehrcles an easy passage. 
I do not see such a vehicle belng able to pass through 
Yeovll at the present time. 

Tn additron to frerghtlng, alr cushron dev~ces can also 
be used In the County of Somerset In the rndustrlal field. 
Heavy elements such as cast~ngs, bales of skrns, machine 
tools or tanks of llqurd can be moved over a shop floor, 
along a production line or through an assembly shop by 
mountlng the load on a base platform adapted to rrde on 
an air cushron On specrally prepared floors thele 1s no 
need to provrde a flexrble skrrtrng around the perrphery of 
the platform, but d the pallet has to traverse small fixed 
objects set in the shop floor the sklrt would be of advan- 
tage The skirt also prevents small objects from rolllng 
under the pallet and causlng damage. 

The alr cushron supported pallet lends itself most readlly 
to the movement of batches of small items about a fac- 
tory and between departments provldrng different stages of 
manufacture. A small motorrsed truck having alr cu~hion 
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F igure  17 

pads substituted for the usual support wheels and havrng 
an ~ndepently sprung wheel for tractron has the advantage 
over the usual wheeled versron of provrdrng a means of 
carnage free from shocks normally passed from the road 
surface through the wheels The risk of damage to fraglle 
artrcles or fine surface finishes on the artlcles belng trans- 
ported is greatly reduced. The pads are attached to the 
bottom of the vehrcle by a part-sphertcal or ball joint 
allowrng the all cush~on pad to follow small devrat~ons rn 
ground contours 
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In general freighting, ~t is more convenrent for loads to 
be kept on pallets throughout the journey from factory to 
dest~nation, lacludlng storage within the warehouse, move- 
ment on road or r a ~ l  transport, and on board ship or air- 

8 craft. Factories and walehouses can be fitted with overhead 
a~r-lines from which long f l e x ~ b ~ e  hoses are suspended and 
connected to  pallets operable on the alr cushion prlnc~ple, 
or alternatlvely small mobile compressor unlts can be 
coupled to the pallets, ensurlng warehouse and factory 
manoeuvrabrl~ty and loadrng on and off veh~cles. Sim~lar 
arrangements w ~ t h  overhead lines can be installed in the 
holds of ships, and lorrles fitted wlth small alr conlpressor 
and flexible hoses can transfer loads to and frorn loading 
bays oi other transport veh~cles having beds of the same 
he~ght.  T h ~ s  system of freight movement, rf adopted on a 
national and international scale, would s p e d  up the trans- 
port of freight and to a large extent remove the heavy 
manual work at present requ~red. 

In the United States alr cush~on pad membranes are 
available "off the shelf" for fittlng to the customer's own 
structures. They are now also available In Great Rrita~n 
The pad membrane forms a flexible bladder on the under- 
side of a r~grd  platform; the edge and centre part of the 
membrane 1s sealed to the platform and forms a flexible 
poclcet or cavlty. Compressed alr Inflates the membrane 
and passes out through a serles of holes to form an air 
cushion In the cav~ty. The pad membranes, produced In 
varrous shapes and slzcs to s u ~ t  varlous platform confgura- 
tions and load~ng requlrements, can be arranged In varlous 
patterns beneath the platform to prov~de the greatest 
s t ab~ l~ ty  to surt the load. Fre~ght conta~ners, 8 ft by 8 f t  
by 20 ft long, can be manoeuvred at will on four large 
pads. One electr~cal horse-power (746 watts) prov~des the 
power for supplying sufficrent compressed alr to support a 
weight of 5,500 Ib. ' Aa cush~on devices are alreadv ured ~n association with 
mach~ne tools In various manufactur~ng ~ndustrles Move- 
ment of heavy components or j~gs, pal tlcularly on the beds 
of drilling and milllng mach~nes, 19 greatly facrl~tated Two 
methods of form~ng the support~ng cushions are u s e d  a 
work-p~ece support member can have air passageways in 
~ t s  under surface, or alternatlvely a conveyor bed can have 
valved ports whrch open when a load is over them A 
ample form of valve comprises a steel or nylon ball, 
b~ased Into a seat, so that part of the ball projects above 
the surface of the conveyor bed and 1s depressed when the 
load passes over the valve, to perm~t alr from with~n the 
bed to bulld up a cushion under the load and provrde 
support 

The building industry, one of our most ancient crafts 
but always slow to adopt new ideas and techniques, seems 
to me to be totally unaware of the advantages obtainable 
from the use of the air cushion principle. 

Hous~ng estates, tradlng estates, shopping precincts, fac- 
tones and large establrshments such as nuclear power 
stations rarely seem to have the road systems l a ~ d  prlor 
to commencement of b u ~ l d ~ n g  operations T h ~ s  results In 
cons~derable d~fficulty In movlng mater~als about the sites, 
the ~equlrement of cons~derable manual labour, and an 
expenslve waste of t~mc.  For the movement of large loads, 
some of the embodrments already descr~bed such as trac- 
tors with alr cushioned trailers or alr cushroned self- 
powered transporters could be used, and foi smaller loads 
of say five t o  e~gh t  bags of cement, an equ~valent weight of 
bricks, fireplaces, stoves, baths, water tanks and cylinders, 
t~mber,  flooring mater~als, trles. e l e~ t r~ca l  and gas equip- 

ment, ~t would be a simple matter to move such Items on 
cushion supported pallets. 

Figure 19 

Towards the end of 1960 a Kent~sh bu~lder constructed 
an alr cush~oned barrow for h ~ s  workmen. It consisted of 
a s ~ n ~ p l e  plenum chamber supporting a walled platform on 
wh~ch  the load was placed Air was conveyed to the plenum 
chamber by means of a fan in a vert~cal central duct The 
fan was driven by a small petrol englne, and propulsion 
was prov~ded by the operator. On large sltes where com- 
pressors dre necessary to provide power for d ~ g g ~ n g  trenches 
for varlous servlces a ready-made supply of alr 1s ava~l-  
able, but a small 10 hp compressor would appear to be all 
that 1s necessary to fulfil most requlrements. 

From the bullding of homes 11 1s a natural step to look 
at the completed home and see where the alr cush~on can 
be of use. Already we see one appllcat~on at work in the 
garden, namely the a~r-supported lawnmower The obv~ous 
advantage over the t rad~t~onal  types of lawnmower which 
we have all struggled to push at  some time or other 1s that 
the reslstance to motiv~tp is almost completely removed 
The only reslstance is between the rotary cutters of the 
machlne and the grass, this be~ng  negl~g~ble Naturally, as 
there 1s no tractive resistance these mowers do tcnd to 
"sl~de downhill" and have to be controlled by muscular 
effort of the user, who also prov~des the necessary propul- 
slon for h ~ s  mower 

Perhaps we shall find a more sophrst~cated wheel-less 
barrow than the experimental one of the Kent bu~lder 
be~ng offered to the gardener in the near future The power 
units for these devices may be e~ther petrol englnes allow- 
Ing complete freedom ot movement, or electric motors 
hav~ng the Irm~tatlons of a traillng lead ; and, although lt 
1s not present-day practice for householders to have alr 
compressors in thew garages, ~t may be a common th~ng  
of the future, in order that alr cush~on devlces of varlous 
types niay be used outdoors In the garden and Indoors in 
the house 
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Figure 21 

For use In the house I can envisage that the compressor 
In the garage could be a reversible unit providing, alterna- 
tlvely, pressurised alr delivered by duct~ng into the house, 
or vacuum pressure withdrawing air from the house through 
the same ducting The ductlng would be installed in the 
house durtng its construct~on and would have an outlet in 
each room, hall and landing, perm~tting a flex~ble hose to 
be plugged Into the outlets to provrde a vacuum cleaning 
facillty or alternatively the dellvery of a pressurised flow 
In the home the requirements for an air cushion become 
most evident dur~ng sprlng-cleaning and slmllar occasions 
when ~t is necessary to move heavy pieces of furniture and 
equipment. 

It is not essential to have an elaborate system installed 
before one can apply the feature of an alr cushion for this 
purpose, tor In nearly all the homes in the k~ngdom there 
1s a suitable source ot power, the electrically powered 
domestic vacuum cleanei. The l~fting powers of such a 
cleaner are considerable A slmple tubular domest~c cleaner 
IS capable of providing an alr cushlon to support a load of 
336 Ib plus the welght of thc supporting structure. In apply- 
ing this capab~lity of the vacuum cleaner 1 propose arrange- 
ments slniilar to those shown A cleaner is depicted with 
~ t s  hose attached to ~ t s  discharge outlet, the free end of 
the hose being connected to a lift pad arrangement Thls 
arrangement is deslgned to fit a standard slot or recess in 
the base of a wide range of heavy household equipment, 
such as cookers, washing machsnes, refrigerators, storage 
heaters, deep freeze cabinets, etc 

Twin Tub 
Cookers. 

Automatic 
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Figure 23 

Many local author~ties are k ~ n d  enough, on refuse collec- 
t ~ o n  clays, to "allow" householders to place their dustbins 
a t  the kerbside. Where there are no deep steps to negotiate, 
an alr-l~ne supplying pressurlsed air to a hoverpad fittlng 
beneath the dustbin would, I am sure, be of great help. 

In the larger towns where municipal cleans~ng depart- 
ments provide night collect~on of large amount? of refuse 
from hotels and commerc~al establishments, tn very blg 
waste contalners, the hoverpads connccted by hoses to a 
small compresqor on the collection vehlcle would facill- 
tate handling and manoeuvring of the contalners Into the 
hydraulic lift and tslt~ng apparatus on the vehicle. Tt would 
also result In reduc~ng the nolse level of the operation. 

In the medical field, an alr cush~on supported stretcher 
cievice has undoubted value for the movement of rnjured 
or wounded persons ovel rough or boggy ground. An 
expe~~mental  unlt carrylng two stretcher cases has already 
been produced In 1965, the Royal Nat~onal Orthopaedic 
Hospital at Stanmore tnstalled an experimental "hover- 
bed" over which the patient was wholly supported by air. 
This unit was developed for research into the treatment 
and care of persons who were very badly burned. Air 
supplled to a chamber btneath the bed is brought to body 
temperature and steril~sed before dellvery under the patient 
a t  a pressure of $psi. One valuable feature of the bed is 
that wounds were dry In approximately 15 hours whereas 
under usual treatment the wounds took twenty-four to 
thirty-six hours to dry. 

Figure 22 Figure 24. Air cushion supported stretcher device 



W h ~ l e  everything 1 have sard thrs evenlng may seem to be 
just a bubble of alr, and you have probably been wish~ng 
that you had a n  alr c u s h ~ o n  to rel~eve some of the load 
upon your c h m  durrng the past hour, 1 belleve that we 
are  now enterrng the practical era of alr cush~oned dev~ces. 
Appllcatrons whrch I have not mentroned have no doubt 
crossed your mlnds - snow clearance from a~rfields, alr 
cushron supported crash-tenders at  arrfields, parlrcularly 
wherc the approach or take-off f l~ght  paths are over 
stretches of water such as a t  Shannon, John F Kennedy 
and  many other places ; rnter-~sland ambulance servlces ; 
weed control In rrvers ; and the manoeuvrrng of vehrcles rn 

car parks to make maxlmum uTe of avarlable space. Move- 
ment off the road of overturned or crashed vehrcles to  keep 
traffic flowlng wlthout the use of cur~bersome l l f t~ng tackle 
1s another poss~bilrty Inflatable sportlng type craft w1l1 
probably appear on our beachcs, lakes and rlvers In the 
near tuture, these craft belng carrred to and fro In a 
collapsed state on the roof rack of the famlly car. 

I suggest that the lntclllgent use of the alr cushlon prln- 
c ~ p l e  could make llfe easler and more pleasant for many 
of us arid 1 further suggest that, In the posrtrons w h ~ c h  you 
hold, you are the very people who could speed ~ t s  adoptlon 
In many ways. 
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On February 8th, 1967, the first air-stabilised Supramar PT 50 hydrofoil craft Flipper 
was demonstrated at Mandal, Norway. The vessel had been built several years previously 
by Westerrnoen Shipyard, and at the end of 1966 supplied with a fully submerged air- 
stabilised rear foil in place of the conventional surface-piercing configuration. An article 
by Baron Nanns von Schertel, describing the system and the test trials appeared in the P 

March, 1967, issue of Hovering Craft and Hydrofoil .  

FOIL SY STEM-Schertel-Supramar BREADTH extreme . . . . . . 10.65 rn 
partly stabilised 

DISPLACEMENT IN FULL DRAUGHT floating . . . . . .  3.50 rn 
LOADED CONDITION . . . 65 tons 

LENGTH OVERALL . . .  28.20 m DRAUGHT foilborne . . .  1.40 m 11)1 

The vessel seen Iron? astern. 
The stern foil's lifting support 

section is horizontal, and 
the propellers are situated 

abaft the foil. Notice the 
powerful repelling arrange- 

ment on f he stern frame. 









The upper section of the foil support, with rudder 
and rudder cylinder. The rudder shaft is 

extended upwards in compliance with the 
Shipping Directorate's demand for an 

emergency rudder. 

The rudders are operated 
hydraulically by conventional 

hydraulic cylinders, which 
are coupled into the system 

which also operates the flaps 
on the bow foil. The base 

of the "black box", which 
contains the "brain" of the 

stabilising system, can be seen 
in the upper part of 

the photo. 



Air Cushion Vehic 
ective Bib iography 

(June-December r 966) 
by A. A. West 

INTRODUCTION 
This bibliography supplemettts that which appeared in Hovering Craft & Hydrofoil, V o l  6 N o  3, and i;, a selective, yet com- 

prehensive list of thp reports and papers on ACV fluid mechanics. Some references to ACV economics, power plants, control 
and handling, etc, are also included. 
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A MESSAGE to builders of hovercraft and hydrofoil in all countries. 

The number of craft being built of all sizes in various manufacturing countries 
is of considerable interest to all concerned in these two new industries. Existing 
ferry owners together with those who are not yet involved directly in the industries 
want to know who is building what and where. Manufacturers of equipment want 
to know who is likely to buy their equipment, and what progress is being made 
toward completion of the new building. 

A number of marine journals publish such lists for the shipbuilding industry to 
the advantage of all concerned. It is felt that the time has come with the large 
numbers of craft that are being built and planned to justify this journal printing 
this information every quarter. 

I t  would be appreciated if builders will take note that this feature is to be 
included as soon as possible and would they send in the information under the 
following headings : Yard Number; Builder; For whom ordered; Size; Power Unit; 
Seats; Completion Date. 



* A model and specification of a hovercraft designed for hydrographic survey work were displayed 
at the Ninth International Hydrographic Conference and Exhibition in Monte Carlo which ended 
on May 4th. Hovermarine Ltd has adapted one of its standard craft for such work, and experts 
attending the conference were asked to comment on the design. 

THE HOVERMARINE HYDROCRAPIIIC SURVEY CRAFT a 
hlgh speed sidewall hovercraft deslgned for operation In 

rivers, lagoons and estuaries where restricted draught condi- 
tions change due to tldal and other causes and constitute a 

I 
hazard to deep draught vessel? The basic hull, whlch is 
constructed from glass reinforced plastics, and contalns 
normal marine type machinery and associate systems, is 
similar to the standard range of Hovermarme craft deslgned 
for serles production in England 

The principal particulars of the craft are as follows : 

Length overall . . . . . . . . . 36 ft 10.98 m 
Beam overall . . . . . . 20 ft 6.09 m 
Height above hovering waterline I1 ft 3.35 m 
Draught hovering . . . . . . . . . 2 ft 3 in , 0.67 m 
Draught floating . . . . . . . . .  4 f t 1 0 i n  ' 1.47m 
Craft all up weight fully loaded . . . 8.5 ton 8636.4 kg 
Normal disposable load . . . . . . 2.5 ton 2540.0 kg 
Cruise speed fully loaded calm 

conditions . . . . . . . . .  35 knots 65 lcmh 
Normal operating range . . . . . 150 nm 240 km 
Craft capital cost (not including x 

survey equipment) . . . . . . £30,000 



The craft has srde keels (srdcwalls) whlch extend below 
the base of the marn hull to form a seal to the alr cushron. 
The alr 1s retarned at the fore and aft ends by flexrble 
sk~rts. The srdewalls house the echo soundrng transducers 
whrch remain immersed even when the craft IS "hoverrng" 
and underway at speed. Srnce the stdewalls extend Into the 
water they prov~de a substantral "keel effect" whlch pro- 
v~des the craft w ~ t h  posrtrve d~rect~onal  control. Also they 
provrde roll stabrl~ty In the same manner as a catamaran. 
There 1s very lrttle spray generated when the craft 1s hover- 
rng and vis~bllrty from the cabrn 1s excellent. The craft uses 
conventional marrne handl~ng and moorrng methods. 

Both the lift and propulsron systems are powered by well 
proven Chmm~ns dresel englnes Other llghtwelght unrts 
(mcludlng petrol or gas turbrne ~nstallat~ons) may be 
accommodated to surt operators' particular requrrements. 
Conventional marrne propellers are mounted In line wrth, 
and below the srdewalls and further protected from surface 
debrrs by substantla1 skegs The craft wrll operate at 
35 knots rn calm condrtrons and at 30 knots jn 2 ft waves 
The marlne propulslon system used to propel the craft ss 
of course qu~e t  In operatron and therefore wlll not cause 
any public disturbance when operatrng on waterways which 
are close to populated areas 

The hull, declts and superstructure whrch are constructed 
from glass relnforced plastrcs are very resrlrent and capable 
of absorbrng the hardships encountered In normal servrce 
usage. The srdewdlls are foam-filled and the craft has sub- 
stantlal reserves of buoyancy In the unlrkely event of lrft 
englne faslure thc craft can make headway as a displace- 
ment craft at reduced speed Tf requrred the craft can be 
deslgned to have a llmitcd amphibious capabrllty, that IS, rt 
can be brought up on to a surtable slrpway or beach 

The craft wlll be constructed and fitted out In accordance 
wrth both Lloyd's requlrements and the All Rcgrstratron 
Board's Rules for Alr Cushion Veh~cles. 

Special Features for  Hydrographkc Survey Applicatioias 
The main cabln has drmensrons of 14 ft long by 16 ft  

w~de,  whlch contarns all the equipment for hydrographic 
survey work and allows ample room for the surveyor-rn- 
charge, the helmsman and a crew member ; a slrdrng hatch 
and door provrde access to the cabrn. The propulsron englne 
spaces whrch are ~ o u n d  Insulated are abatt the cabln space 
and flush hatches are arranged above the engrnes so that 
they are readily access~ble for routlne marntenance. The 
rear deck space (10 ft long by 19 ft 6 In w~de) 1s desrgncd 
for the carriage of add~tronal survey gear as well as provrd- 
lng a useful worklng platform for moorrng the craft, etc. 
The lrft engrne compartment IS below the foredeck and 
agaln a large hatch IS provlded for access to the englne and 
11ft fans. 

The drspos~tion of the survey gear is obviously a matter 
for each hydrographer's preference. The apparatus illus- 
trated on the General Arrangement 1s as follows: 

* Echo soundrng eclurpment conslstrng of transducers 
mounted In the s~dewalls, a transm~tter and a recorder. 

* Radar equipment comprrslng scanner, transmrtter and 
dlsplay The dlsplay IS arranged so that ~t 1s con- 
ven~ently s~ted  for the surveyor-rn-charge and the 
helmsman. 

* Automatrc prlot rncludrng autohelm control and 
course selector. * Standard navigational equipment including compass, 

helm ~nd~cators,  chronometer, chart table, etc. 
Depending on the applrcatron envrsaged other features 

eg galley space, toilet and wash-room can be rncorporated. 
Addrtional fuel tank space can be readllv accommodated 
~f longer ranges are required. 

Tho Potential Advantages of the Sidewall Hovercraft 
8 

as a Hydrographic Sarvey Craft 
The prlncrpal advantage that the sldewall hovercraft 

offers to the hydrographer 1s speed Speed of surveyrng may 
be rad~cally rncreased and speed to and from the area under 
survey means that days, even months on occasson, may be 
saved by berng able to "catch a trde". The d~aught of thrs 
craft (2 ft 3 In on the waterscrew propelled craft and 1 ft 
on the developed water-jet versron, when hoverrng allows it 
to operate ~n shallow water regions wsth ease Dlscuss~ons 
wrth survey instrument manufacturers have assured us that 
the~r  Instrument speeds with sncreased paper output speed 
can accept these much higher surveyrng speeds (in excess of 
30 knots). 

The arr cushlon provldcs the craft wlth a pneumat~c 
damprng system whrch 1s particularly advantageous when 
operat~ng rn choppy sea cond~tions Cinder such cvnd~ t~ons  
the hovercraft wlll provsde a much smoother rrde than a 
slmrlar planrng craft and the craft w~l l  be less affected by 
the sea cond~tlons. Thls relatrve rnsensitlvlty of the craft to 
waves of smaller ampl~tude than the sldewall depth means 
that surveying can contrnue at speed rn wave amplrtudes of 
up to 3 ft. In rougher sea conditions surveyrng could st111 
contrnue by operating the craft at a lower speed. 

The hovercraft prov~des a stable easrly controlled plat- 
form wrth adequate reserves of buoyancy when Aoatlng. 
The materlal used In the main structure - glass reinforced 
plastics -1s robust and resrlrent and easrl y repalred In the 
event of damage Furthermore, belng non-magnetrc and 
acoust~cally "transparent" 11 has drstrnct advantages for 
echo sounding appl~catlons. 

The dresel englnes of both the lrft and propulsron systems 
are of srmllar famrly of manufacture consequently spares 
holdings may be kept to a mrnimum. The engines are 
modestly rated m thrs aypllcation (100 hp for I~f t ,  160 hp 
each for propuls~on) and a long "trme between overhaul" 
period is virtually assured. Marine propellers are shown on 
this craft although later versions may employ water-jets. 
The wide spacing of the propeller thrust llnes means that 
large turning moments may be effected a t  low speeds and 
very tight turnrng crrcles can be ach~eved, statron keeping 
character~strcs are also Improved. 

Spacrous cabrn and deck spaces are provrded on a near- 
rectangular platform. Thrs means that much more effectlve 
cabln and deck space is provrded compared to a srmrlar 
length drsplacement craft The dlspoart~on of Instruments to 
the hydrographer's preference can be readlly achleved and 
addrtrollal equrpment or personnel may be read~ly carrred 
up to the design drsposable load w ~ t l ~ o u t  loss of perform- 
ance. 

If there IS a need to brrng the craft up on to a sllpway or 
on to the stern ramp of a mother s h ~ p  then Hovermarme 
can prov~de thrs facllrty a t  slrghtly rncreased cost without 
detractrng from the advantages prevrously outlined. The 
basrc operatrng cost assuming a 10-year craft lrfe and 
1,000 hr per year utllrsatron amounts to approxrmately £10 
per hour. 
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