
PATROLLING CANADAS COASTLINE:
THE HYDROFOIL RECONSIDERED

by Sub-Lieutenant Peter Dalton

The Canadian Navy has been tasked, in conjunction with
the Coast Guard and the ships of the Department of Fisher-
ies and Oceans, to cary out sovereignty pahols and to en-
force fisheries, customs and pollution regulations over liter-
ally millions of square miles of ocean off Canada's coasts. The
sheer vastness of this area of responsibility makes this a
daunting mission, but the difficulties are greatly compound-
edbecause of fleets that are completely inadequate to the

The Navy simply has too few vessels to ef-
fectively car4r out all of its naval oPerational
commitments as well as the sovereignty-
protection roles in this enormous reach, Then
too, the use of extremely sophisticated war-
ships tends to be gross bverkill' for most of the
patrolling and regulation-enforcement iobs,
vessel capabilities are under-utilized, and
their use is comparatively very expensive be-
cause of the large crews and healy fuel con-
sumption, and indeed because ofthe greatly
increased wear on the ships and their equip-
ment. Only in the use of their shipborne
helicopters can any real advantage be found in
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Aerial surveillance is, of course, a valuable means ofsup-
plernenting and even diecting the few vessels engaged in off-
shore patrols. Unfortunately, the number of planes available
for these oDerations have beencut severelv with the Dhase-
out of the iraci<er. But, aircraft of any type have a veiy fun-
damental limitation: theycan locate and photograph suspect-
ed violators of Canadian law, but they cannot do anything
about enforcement.

Simply put, the protection of our marine
resources and enforcement of our maritime
laws requires the presence of a capable vessel!
But, if what we have now is either inappropri-
ate or inadeouate, what characteristics must
be looked forln a vessel for it to be suitable and
effective.

employing a frigate or destroyer for economic zone patrols.
The Coast Guard is in reality in an even worse position.

Most of their ships are too slow to be effective. Ohy their
Type 500 search and rescue cutters are capable of 17 knot
speed; the remainder ofthis fleet by and large falJ into the 1.1
to 13 knot range. The Fisheries and Oceans fleet is similarly
handicapped. Only the motor-vessel Louisbourg can make
good 19 knots. Therc are a few 16 knot ships, but the br:lk of the
fleet are limited to 14 knots or less' . Since most fteishters and
many fishing vessels are capable of speeds greater than many
of their potential pursuers, how, one might wondel are these
vessels to catch let alone stop a ship intent on avoiding capture?
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capabil ity

Characteristics of a Patrol Vessel
For the wide varieiy of patrolling and en-

forcement tasks that must be done in all sea
conditions. the ideal Datrol vessel must have a
number of characteristics. It mustbe caDable
of undertaking extended patrols, ind;pen-
dent of suppot. It must have a high speed

for chase and capture, and it must have
fuel efficiency for on-station endurance. All-weather,
open-ocean capabil ity and survivabil ity cannot be
compromised, and habitabil ity should not be sacri-
f iced. (This latter factor means that vertical accelera-
tions in rough sea should be limited to 1/4 g or less -
a difficult thing to achieve in small vessels.) Crew size
should also be as small as possible, to keep costs as low
as oossible.

'ihese 
characteristics are difficult for anv conventional ship

designer to meet, Size requirements imposed by the need for
all-weather, open-ocean capability also call for large crews,
large engines, and greater construction and operating
exDenses.

i{ydrofoils, howeveq, do have most of the characteristics
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wanted in our ideal patrol vessel.
It is, ofcourse, true that hydrofoils have notgained wide ac-

ceptance in Western navies and coast guards, but that is
almost certainly because of past errols in matchingvessel de-
sien with nission roles. A mis-match ofvessel charactedstics
to intended use in the past cont buted to poor performance
ratings for hydrofoils, overly complex systems, high main-
tenance costs, and thus a reluctance to exploit the advantages
of this type of ship. There have also been misperceptions
about foil strength, sea-keeping capability and offensive and
defensive weapons eff ectiveness.

It is contended, howevet that itis now time for a serious re-
evaluation ofthe hydrofoil as anoff-shore patrol andenforce-
ment vessel for Canada.

Evaluation of Experience with Hydrofoils
Civilian experience with hydrofoils has an importantrole

in this debate because of technoloqv transfer and because
commercially-run craft provide a well-
documented and re la t i ve ly  long
source of operational experience'. The
continued existence of hydrofoil fenies
successfully argues that this type of ve-
h i c l e  i s  a  v i a b l e  a l t e r n a t i v e  t o
conventionally-hulled high speed
craJt. Their use by non-military orga n i-
zations also indicates that while costs
mayindeed be higher than those for a
conventional ship, they are within
manageable (i.e. profitable) l imitsr.
Though navies seldom select ships
based primarily on such economic at-
tributes, the potential life-cycle costs oI
operating a vessel, and the ability of
private concerns to support these
craft, argues that navies can maintain a
hydrofoil type ofcraft within accepta-
h lp  h ' , . loor , rw l im c

The former Soviet Union makes the
most extensive use ofhydrofoils, both
militarily and commercially, of any
country. Thet craft, primarily used rn
close coastal and iverine applications
have been( fo r  the  most  par t )  o f
remarkably simple design, though
their newest additions seem to follow the American trend
towards greater complexity and abilitiesn. But what went
wrong with Western naval experiments with hydrofoils?

Early Canadian Developments
Canadian involvement with hydrofoils dates from thefirst

decade of the century, when Alexander Graham Bell and
K.C. Baldwin developed successful, experimental models
which they tested atBaddeckBay, Cape Breton Island. These
inventors discovered that their designs promised advantages
over conventional hull forms when, during an early towed
testing of the foil system, strain on the tow rope fell drama-

tically to less than eleven pounds. This indicated a very low
co-efficient of friction while foil-borne, and offered the
promise ofhigh speed n'ithout significant drag.

Lieutenant-Commander Ted Clayards was one of the fust
Canadian naval officers bo rcc(€nize the potential of the hy&ofoil
in anti-submarine warfare. His artide in the 1%0 RCAF Staff Col-
lege Jownal, 

'Hydrofoil Craft - New Hope for NATO's ASW
Roblernsi set out some of the vessels most important featu€s in
an attempt to convince senior officers of their promise'. He ar-
gued that the advent of the nuclear-powered submarine
demanded that a high-speed surface vessel be developed to
cor.mter this threat. The hy&ofoil which Clayards advocated, and
which Canada later constructed as the BEs d'Or, was built for
just such a perceived danger What the NAIO navies required
u,as a craft capable of exceeding the speed of a nudear-pouered
submaine, even in high sea states . The desired vessel rvould
combine the speed of the P[ boat \\'ith the sea-keeping capabil-
ities and endurance of a destrover-sized qaJt.

Canada developed hydrofoil technology in the 1960s as a con-
tribution to a much larser A]lied research effort which induded
Britain and the United States'. The three countries aereed to
cooperate in the development of a high speed marine craff. The
Bdtish concenhated on ai-cushion vehides, and the Canadians
upon swface-piercing design hydrcfoils. Meanwhile, the Ameri-
caru split their efforb between a submerged (retractable) foil rys-
tem and their hoverqaft projects.

The American Experience
The US Navy entered into hydrofoil building with specif-

ic features in mind. Their operational models were all

HMCS EGsd O( dv ng lna s n 1970.
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designed for fast-attack requirements, although weapons
and sensor configurations were varied. Their rcquirements
appeared to require the use of a retractable foil system, as this
would allow the craft to enter and dock in virtually any har-
bour This capability would also allow for the dispersed
deployment of the vessels, which would enhance their ability
to rcspond quickly to any perceived threat.

The series of vessels that emerged from the American naval
tljrtation with hydrofoils are arguably the most comple(, expen-
sive, arld poorly desrgned of all military hydrofoils'. The initial
mission plan conceived for these vessels had them deploying
from a harbour in foil-bome conditiory hansiting to a specific lo-
cation, performing their mission and returning. In this scenariq
the craft would become hull-bome only to enter and exit con-
fined locations. such as a berth. or if the sea-state became too se-
vere to continue ir foil-bome mode. Sea conditions for becom-
ing foil-bome were thus never a major design considerationr. A
coast-guard role was tested by the Higfi Pomf and the whole
PHM dass (Patrol Hydrofoil-Missile) is currently engaged in
coast-guard tlpe activities, though still operating under naval
conhol. (Ihey arc also the only hydrofoils now being operated by
the USN.) The tasks they must now do requires a combination
of foil and huil-bome operation (for pursuit and for boarding),
which dictates a 'take-off capability under conditions which
were never given much priority in the original designs.

US Nary hydrofoils (the PHM class (Pegasus), PCH (PCH-1
High Point), and PCH-2 (Tucumcari\ all employed some
rnanner of foil retraction systemi and even the much larger ex-
perimental vessel, AG(EH)-1 Plainviera. (290 tons standard,
328 tons max) utilized a retraction system.

All revealed defective characteristics. The disconnect
couplings onl/rgfi Pomfb foilbome dive system was a source
of continual trouble", and corrosion and pitting of the pivot
points was an ongoing maintenance concern. US Nary stabil-
itvDarameters couldnotbe metwith the foils in their retract-
ed-position, so these requirements were waived for
hydrofoils, as, it was argued, one would not want to retract
the foils in higher sea states due to thet dampening effect.
The rehaction systems were of necessity very complex, incor-
porating drive elements, controls for variable incident flaps,
and a mechanical link (poft to starboard) to ensure simultane-
ous retraction of the parallel units. These and other critical
technical problems, including cavitation, plagued American
hydrofoils, and contributed to generally poor performance.

A problem common to hydrofoils is their gross fuel ineffi-
ciency at what are normal cruising speeds for conventional
warships. This is, howevel, only a problemwhen combined
operations and station keeping are to be required, but this
factor mav have contributed to the mis-use of the American
hydrofoili, and may account for the general decline in interest
in hydrofoil type vessels in the US. The USN's focus onlong-
distance powerprojection and the carrierbattle group often
meant thatvessels were regarded and judged withrespect to
thet ability to fit into such task groups. Given the USN's in-
clination toward large ships and extended, unsupported (by
shore facilities) deployments such as those typically assigned
to a carrier force. hvdrofoils were less than ideal vessels.

The Canadian Experience: The Bras d'Or
Canada's role in hydrofoil development to investigate

surface-piercing designs-was a logical course, as the ASW
role necessitated a hydrofoil which would spend most of its
deplol.rnent hull-borne, with the ability to transition into foil-
borne mode in most sea-states. With the state oftechnology
existing in the 1960s, control of a fully-submerged-foil, open-
oceanvessel was, in fact, exceedingly difficult, as discussed
above.

The results of expedmentation with the Baddeck and the
RX, two experimental craft, suggested to Defence Research
Establishment Atlantic scientists that a tanard' configuration
was the way to go when using surface-piercingfoils. Because
the forward foil was inherently inefficient as a lifting unit, it
was decided to keep this as small aspossible, and to locate the
centre of gravity of the boat close about the aft foils, which
were far better equipped to supportloads'. The advantages
of a small forward foil were not limited merely to foil efficien-
cy; because the forward unit had to pivot in two dimensions

The USS,Aquila an US Navy PHM-c ass hydroioi .

(rake and steedng), bearing loads were a critical factor.
Minimizing the size of the forward foil thus helped keep
bearing loads within engineering limits.

Too many fusts were probably attempted withBras d'Or lor
her ever to be acceptable as an operational vessel. Hull con-
struction methods, hydraulic control systems which pushed
the limits of available technology, and theuse ofnew and un-
tried materials caused delays and breakdowns, and raised
questions about the overall reliability of hydrofoil ships. Per-
unit costs, if based upon her construction price tag, would
have been orohibitive".

Bras d'Oi indeed suffered from an unJair financial account-
ing system-which attributed a multitude of developmental
projects (and an extensive rebuilding after a fire) to Bras
d'Or3 basic costs. The price tagof$53 million dollars was cit-
ed in a Parliamentary Committee in 1974'".
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After Bras d'Or was laid up in October, 1971 (following the
discovery of severe cracking in the replacement centre foil ele-
ment), several inquiries were made during meetings of the
Standing Committee on External Affairs and National
Defence in 1974-5. One member several times questioned the
disposition ofthe hydrofoil, encouragingthe Naly to take a
stand and either reactivate the program or 'iust cut it up for
scrap'. He also pressed the Navy to examine the possibility of
using the Bras d'Or in the role of fisheries surveillance work
'because a fast ship of this type mighi be useful in carrying
out a counton the foreign ships that are operating on our con-
tinental shelfr5.

What was suggested was a diversification of mission objec-
tives for Bras d'Or. This was a logical position to take, as the
l9l Defence White Paper hadindeed shifted emphasisfrom
ASW to sovereignty protection. The Navy was, unJortunate-
ly, struggling wiih the new priorities assigned in the White
Pape1, and considered three other proiects to be of higher pri-
ority. Before anyfurtherfunds could (orwould) be spent on
the Bras d'Or, the Na!.y wanted to (a) Replace the Argr:s, (b)
Replace ASW frigates with multipurpose vesselg and (c) De-
velop a heavy-ice capability'u.

Eras d'Or was theoretically capable of carrying out the fish-
eries missions envisioned in the Standins Committee. Her
range was estimated at over 6,000 nautical-miles (while tow-
inga Variable Depth Sonarbody), and she was supposed to
be able to remain on station for a fourteen day deployment'.
Bras d'Or was, however, a prototype, and developmental
problems could be expected to limit any sort of operational ef-
ficiency for a considerable number of years. Some aspects-
such as the main foil elements-would have
required major changes.

The Question of Foil Strength
Bras d'Orhad a long and troubled history

wiih her foil elements. The teflon coated
bearing on the forward foil failed in
spite of its relatively small size
and limited weight-bearing

character The main foil elements were constructed of 18 Der-
cent nickel maraging steel, a relatively new, high strength
materialwhich, it was later discovered, hadvery poorcorro-
sion resistance propertiesr". Sea water gainid access to
several ofthe foil elements and attacked welds, accelerating
cracking attributed to residual welding stress. The cracking
of Bras d'Orb foil units led to the beliefthat the foils were not
strong enough to perform satisfactorily, and that no foil could
be made strongenough to survive impactwith large debris.

Several sources, however, refuted any such notions, includ-
ing an account in the 1968-69 editionof Janes's Surface Skim-
mer Sysfems, which relates how the Tucumcari (a US Naval
hydrofoil, smaller than Bras d'Or)'struck debris several
hundred times and splintered every logithit, including one
25 ft. long, 18 in. diameter timber weighing 1 1/2 tons"'. The
Boeing/e#ot, built to commercial standards, was able to slice
'unimpaired through a log 2 feet in diameter'?o. The U55
High Point had, perhaps the most severe collision with a sub-
merged obiect, a deadhead estimated at 3 feet in diameter.
The impact caused damage to the forward steerable strut, a
salt water inlet pipe, and a fibreglass fairing-minor when
one considers the size of the vessel, the fact that it was travel-
ling at 42 knots, and the damage likely to have occurred to a
conventional hull at that speed:'.

Canadian Naval Staff, however, seem to have chosen to
overlook the evidence of survivability and stamina demon-
stratedbyfoil systems. Duringquestioningby theStanding

Committee on External Affairs and National
Defence in 196, then Vice-Admiral Falls

stated that one of the'Drimarv disad-

Cut.away drawlng of HMCS Eras D'Ot show ng details of her lixed io ls
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vantages is ofcourse its vulnerability to floating objects-ice
andthat sort of thing'. This in spite of strongevidence to the
contrary developed fuomBras d'Or's own trials, and those of
the American vessels justcited. In fact, long experience with
hydrofoils has shown them to have an excellent capability in
coping with debds, and that iheir ability to withstand impact
damage is actually superior to a conventionally hulled
vessel". In direct contradiction to Falls'stated concerns was
a study conducted by Supramar (a company long involved in
commercial hydrofoil manufacturing and design), which not-
ed thatice patches 2 to 3 inches thick were easily transited by
a small sixteen-ton hydrofoil. This information had been
presented 11 years pr.ior to the concerns expressed by Ad-
miral Falls.

Bras d'Or Tiials Limited
Though trials of tras d'Or were intended to prove the fixed

foil concept, to detect designfaults for correction in produc-
tionruns, and totestproposed systems for a hydrofoil class,
only the first ofthese objectives was met with any degree of
completeness. The second task-discovery of design error-
was an ongoin8 operationwith no specified goals. The third
assignment was never allowed to proceed. A committee
formed from members of the Canadian Forces Maritime
Warfare School" concluded thatbecause'the FHE-400 (Bras
d'Or) is not consideredtobe reDresentative. . . continuation
of tactical trials for this vehicle would serve no useful pur-
pose.'The group chose to focus upon limited trials of Viria-
ble Depth Sonar towing capabilities at various speeds, to ex-
amine potential weapons systems, and to investi8ate 'the

feasibility of increasing the hull-borne speed to 18 knots"'.
The conclusion one can draw ftom this last suggestion is

thai Naval Staffwanted a vessel capable of travelling in for-
mation with conventional ships. As was the case with the
American hydrofoils, the Naval authorities were trying to in-
corporate a capability quiie incompatible with basic design
criteria. The Canadian hydrofoil had two effective speed
ranges-the lower range utilizing an efficient diesel prime
mover for extended cruising, and an upper range which re-
lied upon a gas turbine. Speeds beyond the capability of the
diesel and below foil take-off were the most inefficient and
fuel hungry, and yet this was precisely the range which the
Maritime Warfare Committee was suggesting should be
exploited!

Other Naval Hydrofoils
Several other navies have of course emploved hvdro{oil

vessels successfu lly, most com mon ly as some iorm of patrol
craft. Russia has the largest hydrofoil combatant fleet in the
world". The Italian, andJapanese navies both employ some
adaptation of an Amedcan design. Typical of this arrange-
ment is the Sparzero (P420) class, in service with the lialian
Navy, which is an improved version of the USN's Tucumcan .
This vessel, which is used primarily for coastal patrol opera-
tions, has successfully demonstrated the rnissile capability of
a small hydrofoil combatant. The first of the class was com-
missioned in 1974, with ihe Condor (P426), the last of the

ItaLan Navy hyrofo lofthe Spa,.viero c/ass.

productionrun, joining the fleet in 1983. Also manufactured
in Italy is the Pal20 fast patrol hydrofoil. Utilizing surface-
piercing foils, this relatively small (20.9 meters, 28tons) craft
has been sold to several countries, including the Philippines.
A passenger ferry version is also manufactured which uses
the same simple, inclined shaft, diesel driven propulsion
unit'u. Both the Pat-20 and. the Sparvr'ero are employed in
contraband patrol and coast-guard duties.

Future Prospects
What does the future hold for the hydrofoil?
Canadian, American, and other nations' experiences with

a variety of models, propulsion methods, and foil configura-
tions have by now amply demonstrated the strengths and
weaknesses of this type of craft. On the basis of past ex-
perience, it is evident that hopes for speeds in excess of 55
knots cannot be justified because of the additional high costs.
Equally clear is the need to examine mission requirements,
andto allow themto dictate the performance characteristics
of vessels to be constructed. Just as it is unreasonable to ex-
pect an ASw friBate to performwellin an air defence role, it
should notbe expectedthat a hydrofoil designed as amissile
attack craft willbe ideal for executing a coast guard role.

Whatroles might a hydrofoil fulfil?
The original concepi of an ASW platform is no doubt still

valid, as the decline in the Russian threat has noteliminated
or reduced the number of submarines operating throughout
the world. The possibility that nuclear navies might sell off
early generations of their nuclear-powered submarines, as is
common practice with surface ships, could pose a very real
threat to our coastal sovereignty. Though down-sizing of
fleets is now in vogue, and some credible arguments may be
advanced for a reduction in the number of large capital ships,
the submarine threat is actually increasing as quieter and
more sophisticated craft join notonly the Russian Nary, but
also those o{ second and third world navies". As Truver has
noted inhis article 'Tomorrow's Fleet,' quantity has a quali-
ty all of its own', an argument that, in conjunction with the
desire to cut costs and reduce overall force numbers of capi-
tal ships, speaks in favour of the /eune Ecole's 'small and
many' approach to naval forces.
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Bras d Or hu I'borne

Hydrcfoils a.re not, nor could they ever be, a rcplacement for
higes, destq,ers and lalger capital warships. Thqr are, howevea
an economical altemative for many of the less demanding roles
these larger craft now perform, and they hold the promise of ac-
complishing some of these task morc quickly and effudively. This
is undoubtedly, where the hydrofoil is needed most.

Btablishing and p'loecting so\,€reignty and ealusive economic
zones demand a visible and effective presence. Dedining fish
stocks algue for an increased capability for monitoring and en-
forcement of economic e<clusion zones. American e<perience has
very dearly demonstrated the thrcat posed by smuggling opera-
tiors, and has rcr.ealed a dear role frrr a high-speed, all-weather in-
terception r.ehide capable of e<tended deployrneni. As argued
earlie!, destoyers and frigates are very unsuitable for this type of
rcle both ftom a cost€fficiency standpoint (fuel and c€w cosls vs.
a patsoLboat sized o"ft) and ftom a productive capacity Iltol air-
claft can suney a vast are4 but they can neiiher board, inspect,
nor capturc. Photographs of a rusty-hr:lled foreign trawler on a
patch of ocean do litde to stop overfishin& and even less to stop
smuggling. A hydrofoil fleet could cwer a larger zone, deploy
more vessels for the cost of major shipg and move between con-
tacb much more quickly-inaeasing the likelihood of not only ob-
serving illegal activitieg but also providing the means to caphr€
suspect vessels.

For a hydrofoil o cornpee surcesf.rlly against corventional sur-
face craft for dedining defunce dollars, several criteda must,
howevex, be met. First, some method must be found for rcducing
rassel cosls-ftom consbuction tluouph bo mainternnce. A rrduc-
tion in comple<ity would seem to be kq' to ttris rcquircment. Dur-
ing interviews with Dr Michael Eames, he esttnabd that ihe Bras
d'Or's last ten knots cost about $1. million each". American ec
perience would seem to indicate that they shared many of the
same difficulties, induding the houble with designing for 60+

knob. t{educing the '"essels top sPeed to
the fifty-knot area would no doubt be a
major step in reducing initial conskuc-
tion cosb. Another area where imPrwe
ment is essentjal, if long-range Pabol ac-
tivities are to be a common mission is
\€ssel endurance. Herc, ino€ases in fuel
efficiengf, coupled with reductions in
machinery weight, car contribute sig-
nficantly to enhanced mnge and Sreater
Davload.

l?st rc-arcIr ano oe\€lopment rus al-
ready broken mosl of the ground neces-
sary to build an effective hydrofoil dass
of ships, and most major shigards nov,r
have the er(pedence and inftastructue
necessary to make such craft-. 'Off-the

shelf components, which have some
prcven 'track rccord' are probably best
emploFd in the building of a hydrofoil,
which is of iseu a significant test of en-
ginee rB skills and limits. As Bras
d'Or's unfortunate experiences with
hvdmulic sl,Etems and an insufficiendv

tested steel ty'pe dearly demonsbated, contrcl of vessel cosb can
escalate wildly when this is not a firrnly establshed principle.

Prwious hy&o6oil projects may also now be used to more dose-
ly estimate \€ssel consiruction cosb, whjle now current shipyard
building pnctices, zuch as familiarity with aluminum we.lding and
the use of digital computers for design and tool operation, will
lower the costs of what was formerly an s<otic aspect of hydrofoil
construction. "Iiansport efficienqy' (a measue of the portion of
overall oaft weight which may be dedicated to oerru, calgo mili-
tary equipment and fuel) has also shown significant improve-
ments through successive generations of hydrofoils-virtually
doubling-between the Derulson and PQl-1, to use American
e(arnPles- .

Condusion
The need to protect our marine resources ald to enforce Cana-

dian laws in the waters off our coasb will not become less impor-
tant an)'time in the fuhue. QuiF the canb-ary. Declining fish $ck
argue for an inaeased capability for sun'eillance over ow offshore
economic zone and for enforcement of our fsheries and environ-
mental regulations. Smuggling-of drugs, of iflegal irnrnigrarb
and of a wide variety of contraband-is inoeasing and is an ever
growing threat to our rntional well-being that rcqufues erer gr€ater
vigilance and efforts to stem.

While these are essentially non-rnilitary threats to ow security,
they continue to rcquirc the presence of capable patsol vessels in
our offshorc wate$, r,essels that incorporate the characteristics
described earlio: hfh speed; endurance; all-weath€t open{ean
capability; habitability and a relatively small cew. Hydrofoils are
one of the few $pes of vessel that indeed have these very
qualities".

It is certainly true that Western naval experience with
hydrofoiis in the 1960s and 70s was not particularly good. It

34 Canadian Defence Ouarterly



is also true that today they tend tobe looked at in lightofthat
early, expedmental expedence. But hydrofoil technology has
matured greatly over the past 20 years, in large partbecause
of civilian applications.

lffor no oiher reason than to eliminate unnecessary wear
and tear on our frigates and destroyers, but indeed also be-
cause they can do the necessary job better and at far less cost,
we need to give hydrofoils another serious look. tr

NOTES
1. kne's Fighting Ships 1991-2.
2. The lar East Hydrofoil Company, *'hich uses primadly the Boeing /efior]

(though some Supramarvesselsremained in sedice up to '1984), 
hadonlycan,

celled seven ouiof2,500scheduledcrossings, fora 99.8 percent reliabilityfac-
ior Overhauls consistofannual overhauls-of the main;neines, \a'ith a i0,000
rour rrouryearrpenod ben"een maor \en i.ing tdLrordrng to a Boehg Lorrpa-
ny reprint from H*.h-spe ed Surlace Cnlt).

3. Commercial hydrofoils have been operating $ ith considetably more success
than their naval counierparts. Hydrofoil ferries have the advantage ofbeing
constructed with only one mission in mind, and civilian vessels are usually con-
structedalongmuch simplerlines ihan theirnavalcounterpaiis, \,vith lowered
erpectations f or iop speed and manoeuvrability.

4. The Saranclra and Eaboclt<a (330 and 4U0 tons) are the largesi naval hydrofoils
Lurrently in 5ervice. Borh emplo! a combindtion of su rfaie-p ierc ing forward
and submerged rear foils to attain speeds estimated at50+ knots. The Saran,
cha has been fitied out as a missile attack craft, while raboc,hka is confieured
lor an anri-cubmarrne role wrrh rorpedoe, and sonart i ts.

5. One of the features n'hich Clayards extolled was the difference in per-unii costs
beirveen a deshoyer (approximately $30millions) and the estimaied costs of
hydrofoils ($5 millions). Boih figures are for 1960 dollar values. (Clayards,

6. K. Harbaugh and WH.G. Fitzgenld, 'Hydrofoil Operations and Development
Experience 1952-1964i SNAME Hydrofoil Symposium, ]}14 May 1965. The So-
ciety of Naval Architects and Marine Engineers, New York_

Z Canada's assiSned area ol study were to: (1) establish in practice the feasibility
of an ocean-going hydrofoil of the proposed size and characteristics. (2) evaluate
ihe prototype as an ASt{ weapons system (The RCN Hydrofoil Programme, a
presentation paper by DeHavilland and the RCN 11 Feb 19(14).

8. I. HW Knox, Cdr in Testing and lnitial Sea Trials of HMCS Bras d'Or', a presen-
tation paper given in Otiawa, Ontario on 13 January 1970 to the Eastern Cana,
dian section of The Society Of Marine Archit€{ts and Marine Engineers noted
thai the meelng which conlirmed thisdivrsron rookplace rn Halitar. N.S. dur-
ing January of 1960.

9. K. Harbaugh of Suprarnar, a world )eader in hydrofoil construciion and design,
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