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INTRODUCTION

The workshop on the amphibious work
environment was a first trial of a new
formula intended to renew the interaction
between the Canadian Air Cushion
Technology Society (CACTS) and its members.
Workshops and publication of transactions
are the means proposed to keep contact
between full conferences.

The workshop was  intended to bring
together potential users with specialists
in air cushion technology. Invitations
were therefore sent to contractors who
specialise in maritime civil work and in
diving in eastern Canada and to CACTS
members.

The workshop began with presentations to
familiarise the participants with the air
cushion field, followed by project
up-dates. In the workshop itself specific
cases were analysed.

Most of the papers presented consisted of
exchanges between speakers and
participants. Hence, the following
proceedings are, in most cases, summaries
of the presentations.

CACTS thanks particularly the Commander,
Canadian Forces Land Engineering
Establishment (LETE), who provided space
and support for the workshop, and
Mr. R. McEwen who organised supplies and
services. Thanks are also due to
HTC Aéroglisseurs Inc. who demonstrated a
hovercraft at LETE and helped with the
publication of these proceedings.

Organisation of the workshop and
publication of the proceedings would not
have been possible without the
collaboration of the Transportation
Development Centre (TDC), Policy and
Coordination Group, Transport Canada.

L'atelier sur les travaux en milieu fluvial
est un premier essai visant 3 renouveler le
travail de la Société canadienne pour 1la
technologie du coussin d'air (CACTS). Les
ateliers, 1la publication de transactions,
sont des moyens proposés pour maintenir le
contact des sociétaires entre les
conférences plénidres.

Le présent atelier a voulu réunir des
utilisateurs potentiels et des spécialistes
dans le domaine du coussin d'air. A cette
fin des invitations furent envoyées a
divers constructeurs spécialisés dans les
travaux maritimes et 1a plongée et oeuvrant
dans 1'est du pays, ainsi qu'aux membres du
CACTS.

L'agenda de 1'atelier comprenait en premier
1ieu quelques exposés afin de familiariser
les nouveaux participants a8 ce domaine,
puis ce fut quelques mises A date de
projets courants et, enfin, 1'atelier
Tui-méme ol certains cas furent analysés.

Les exposés ne se prétaient pas tous & une
présentation écrite, tendant beaucoup plus
2 des échanges entre les participants et
les conférenciers. Les comptes rendus sont
donc de courts sommaires dans la plupart
des cas.

Les organisateurs tiennent 3 remercier tout
particulidrement le commandant du Centre
d'essais du génie terrestre des Forces
armées canadiennes (LETE) qui nous a offert
des locaux pour 1'atelier ainsi que
M. R. McEwen 3 1'intendance. Merci aussi
3 HTC Aéroglisseurs Inc. dont on a pu voir
évoluer une machine au LETE et qui
collabore 3 1la publication de ce compte
rendu.

L'organisation de 1'atelier ainsi que 1la
publication du compte rendu n'auraient pas
été possibles sans la collaboration du
Centre de développement des transports
(COT), du Groupe Politiques et coordinaion
de Transports Canada.
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1.1 APPLICATION OF ACVs IN THE CANADIAN COAST GUARD /
UTILISATION DES AEROGLISSEURS PAR LA GARDE COTIERE CANADIENNE

Capt. G.A More, CCG, Ottawa

Capt. More presented the case for the use of hovercrafts in the Canadian
Coast Guard, describing the Search and Rescue operations of the
hovercraft unit in Vancouver, as well as icebreaking and maintenance
operations by the "Waban-Aki" (AP1.88) on the St-Lawrence river. This
presentation was intended to familiarise the audience with CCG work in
the field and to underline the economics of hovercraft use.

No text was submitted.

Le capitaine More a justifié 1'utilisation des aéroglisseurs par 1la
Garde coOtiere canadienne (GCC) par la description des opérations de
sauvetage par le groupe des aéroglisseurs de Vancouver, et par Jles
opérations de déglacage et d'entretien exécutées par le "Waban-Aki"
(AP1.88) sur 1e fleuve Saint-Laurent. Cette présentation voulait
familiariser 1'audience avec le travail de 1a GCC dans ce domaine et
souligner la rentabilité des aéroglisseurs.

Aucun texte n'a été soumis.




1.2 FUTURE ASPECTS OF ADVANCED MARINE VEHMICLES /
UN REGARD SUR LES VEHICULES MARINS MODERNES

J.F. Sladky, président, KINETICS, Mercer Island (WA) E.-U.

Mr. Sladky was unable to provide a text because of a pending Tlicensing
agreement on the systems presented at the conference. What follows is
an abstract prepared by CACTS:

Proposed hovercraft ferries are to be propelied by surface impulse
systems, which will provide propulsion that is more efficient than
that of air propellers and equivalent to that of water propeliers.
Reduced noise will allow operations close to populated areas, and
absence of water propellers will allow operation over shallow waters
and the use of beaches as terminals.

The operation of hovercraft ferries requires a number of elements,
ranging from acquisition of vehicles, their maintenance and
operation, to passenger ticketting and intermodal transfer. A
complete system is proposed, consisting of modular components, and
including personnel organisation and operational support.

The KINETICS concept minimises infrastructure cost of projected ferry
operations, allowing maximum recovery of assets when relocating or
closing an operation.

Des négociations en cours ne permettant pas a M. Sladky de publier un
texte, le CACTS a préparé le résumé suivant :
Les traversiers a coussin d'air du futur seront mus par des roues a
aubes souples, permettant une propulsion plus efficace qu'avec 1les
hélices aériennes, équivalant celles des hélices marines. Le bruit
réduit permet les manoeuvres prés des habitations etl'absence
d'hélice marine permet d'utiliser les plages comme terminus.

L'exploitation de traversiers requiére un certain nombre d'éléments
allant de 1'acquisition des véhicules, de leur entretien, comprenant
aussi la billeterie et le transfert intermodal des passagers. Un
systéme complet est proposé avec éléments physiques modulaires
complétés par 1'organisation du personnel et des procédures
d'exploitation.

Le concept KINETICS minimise le colit de 1'infrastructure nécessaire a
1'exploitation d'un systéme de traversier, permettant un recouvrement
maximal du capital lors de 1'arrét d'un service ou de sa
relocalisation.




1.3 INSURANCE FOR HOVERCRAFTS / ASSURANCES POUR LES AEROGLISSEURS

S. Grana, V-P, Osborn & Lange Inc., Montréal

Hovercrafts and other forms of air cushion vehicles are relatively few
in number compared to cars, ships and aircraft. Hence, there may be
difficulties when approaching insurance salesmen in a specialised field
such as car insurance.

Such difficulties have been removed since ACVs have been accepted as
marine vehicles by the insurance community. Comparisons can be made
with ships and boats of equivalent capacity and speed, with the
understanding that such ACVs, in Canada, meet Canadian Coast Guard
regulations¥*.

Mr. Grana concluded by stating that reasonable insurance rates are now
available in Canada for ACVs and hovercrafts.

Les aéroglisseurs et les autres types de véhicules a coussin d'air sont
en trés faible quantité par rapport aux navires, véhicules motorisés ou
avions. On peut prévoir des difficultés si on fait affaire avec un
agent d'assurances spécialisé dans un domaine comme 1'automobile.

Ces difficultés ont été aplanies lorsque les véhicules & coussin d'air
ont été assimilés aux véhicules marins par les assureurs. On peut les
comparer avec des navires ou des bateaux de capacité et de vitesse
équivalentes, en autant que, au Canada, ces véhicules soient conformes
aux réglements de la Garde cdtiére canadienne*.

Monsieur Grana concluait qu'il est maintenant possible d'obtenir des

-~

taux d'assurances raisonnables pour les véhicules a coussin d'air.

*

See TP 5579E "Standards relating to the Design, Construction and
Operational Safety of Air Cushion Vehicles"

Voir TP 5579F "Normes relatives a la conception, la construction et
Ta sécurité d'exploitation des véhicules a coussin d'air"



1.4 SMALL HOVERCRAFTS: THE BAD AND THE GOOD /
AEROGLISSEURS LEGERS : ASPECTS NEGATIFS ET POSITIFS

R. Fishlock, ULH Hovercraft Canada Inc, Carleton Place, Ottawa

L'auteur limite les aéroglisseurs 1égers aux véhicules transportant tout
au plus 12 passagers. Il insiste ensuite sur les limites
opérationnelles de ces véhicules qui n'ont leur place ni sur les routes,
ni sur les collines boisées. Ils n'ont pas les possibilités des grands
aéroglisseurs avec des jupes de plus d'un métre et des vitesses de plus
de 100 km/h. Par contre, les aéroglisseurs 1égers ont Teur domaine
d'utilisation 1a ol leur performance les rendent inestimables.

L'auteur décrit en premier lieu les aspects négatifs des petits
aéroglisseurs et poursuit avec les aspects positifs.

Aspects négatifs
- Les véhicules de 4 a 6 places résultent, en général, de 1'allongement
de véhicules récréatifs. Ils ne peuvent pas toujours résister aux
"brutalités" d'une utilisation industrielle.
- Le bruit des hélices est 3 1a limite du tolérable.
- Le contrdle directionnel laisse a désirer : le dérapage, acceptable
sur 1'eau, devient plutdt génant sur terre en présence d'un dévers.
- Peu d'aéroglisseurs peuvent reculer : ceci est trées utile, d'autant
plus qu'un tel systéme améliore aussi le contrdle général.
- Les arréts sur glace sont Toin d'étre instantanés!
- La stabilité du véhicule est souvent compromise lors de contacts
intempestifs avec 1'eau, avec possibilité de renversement.
- Les matériaux utilisés se comportent mal a basses températures.
- La poussiére et les embruns soulevés par 1'échappement du coussin
d'air sont ennuyeux pour les voisins, nuisent a 1a visibilité.
- En hiver 1les embruns gélent sur le véhicule et en augmentent le
poids. En se détachant la glace peut endommager 1'hélice.

Aspects positifs

- L'aéroglisseur 1éger n'endommage pas la surface qu'il survole.

- Ayant les mémes performances qu'un bateau de mémes puissance et
dimension, i1 fonctionne aussi sur la boue, la neige et la glace.

- L'aéroglisseur 1éger peut gravir une pente de 10 p. cent ou plus, ce
qui permet le passage de 1'eau a la terre sans probléme.

- Les caractéristiques précédentes en font un véhicule toutes saisons.

- L'aéroglisseur peut négocier des rapides sans craindre les rochers.

- L'aéroglisseur 1éger peut agir comme brise-glace sur une glace mince.

- Le confort sur terre est excellent; sur 1'eau aussi, en autant que
les vagues soient inférieures a la profondeur du coussin.

Certains des aspects négatifs des aéroglisseurs 1égers seront corrigées
par une conception adéquate ou par des améliorations techniques. Par
contre, 1'entrainement de 1'utilisateur Tui permettra d'obvier a
certains aspects négatifs et d'éviter les situations critiques.

-6-
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THE KIT CANAIR

The versatility of its modular design
can produce this 6/8 passenger
hovercraft - the CANAIR 2506 FE

KIT CANAIR 502 ENCLOSED
(A winterized two seater)

KIT CANAIR 504 OPEN
(with windshield and enclosed engine)
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1.5 DEVELOPMENT AT NEOTERIC HOVERCRAFT INC

(EVOLUTION DE NEOTERIC HOVERCRAFT INC

C.J. Fitzgerald, President, Neoteric Hovercraft Inc. Terre Haute, U.S.A.

Le groupe Neoteric Hovercraft existe depuis une trentaine d'années,
ayant débuté en Australie 3 1'université de Melbourne. Neoteric s'est
installé depuis 1975 aux Etats-Unis a Terre-Haute dans 1'Indiana, tout
en maintenant ses contacts australiens.

En dépit d'un marché 1imité, Neoteric a pu survivre par la vente de
plans, de trousses de construction et en ciblant des marchés treés
spécifiques.

Les véhicules développés par eux comprennent le Neova I, construit en
Australie, devenu le Neova II biplace aux E.-U. Ce véhicule posséde une
jupe de type Bertin. Deux véhicules 1égers ont suivis, équipés de jupes
segmentées; le Neova 6, construit sur une spécification du U.S. Corps
of Engineers, est un six places utilisant des jupes internes Bertin avec
une Jjupe périphérique formée de segments. I1 existe maintenant wun
véhicule utilitaire et diverses plate-formes de transport. Afin
d'étendre son marché, Neoteric est représentant d'Air Vehicles Ltd en
Angleterre, pour les Tiger 16 et 40, des aéroglisseurs utilitaires de
1,5 et de 3 tonnes de charge utile.

Neoteric s'occupe maintenant du marché des véhicules de secours, tout en
établissant un réseau de représentants en Amérique du nord. Afin de
promouvoir 1'utilisation de 1'aéroglisseur, Neoteric a fondé Te
Hoverclub of America Inc. et organise présentement le North American
Light Hovercraft Manufacturer's Association.

Developments at Neoteric Hovercraft Inc

I. Introduction
II. History
III. Product Development
IV. Neoteric Today
V. Neoteric Tomorrow
VI. Distributors and Dealers
VII. Hovercraft Awareness
VIII. Conclusions

Annex - Product Illustration
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II.

Introduction

Neoteric Hovercraft Inc. is one of a handful of companies
engaged in the design, development and manufacture of
Hovercraft transport vehicles. Neoteric is a privately
held US corporation which was registered in Indiana in
January 1976. Company records indicate that Neoteric has
committed in excess of 110,000 professional man hours to
product development. This paper is intended to show what
has resulted from this product development effort.

History

In 1960, a group of Australian Air Training Corps Cadets
developed and constructed model Light Hovercraft. By 1964,
the group registered their activities as a business,
"Australian Air Cushion Vehicle Development" (AACVD) and
proceeded to construct full scale craft and experimental
test rigs. This work was supported by Melbourne businesses
and was housed in the Mechanical Engineering School at
Melbourne University. A saucer like craft was completed
and entered in the World's First Hovercraft Race in
Canberra, Australia, during March, 1964. A Rotary
Foundation Award was presented to the group's leader in
1968, enabling him to travel world-wide for two years,
studying existing hovercraft activities. During that two
year period, the AACVD team selected a suitable hovercraft
test site and built a hanger outside of Melbourne. This
aided the group's technical testing ability and data
gathered at this site, together with data collected on the
Rotary tour, was used to design the craft, Neova 1 which
began tests in March, 1973. A new company was then
established, Neoteric Engineering Affiliates Pty., Ltd.,
incorporating AACVD. Neoteric then obtained patents in
Australia, Japan, USA, England and Canada. In order to
gain credibility, the members directed their attention
toward a promotional campaign with the intention of selling
the Neova technology. Neova subsequently became well
publicized in both Australian and International media.

In 1975 Neoteric came to the USA and established a
demonstration base for marketing its Neova hovercraft
technology. Terre Haute, Indiana was selected for its
centrality and low cost of doing business, but more
importantly because an existing hovercraft company in Terre
Haute offered to provide the use of their facility for a
short period. An Australian team manned the facility and
demonstrated Neova 1 which had been transported from
Australia. These prolonged marketing efforts soon drained
the company of support funds (which were supplied by
Neoteric Australia) plus persistent US immigration
difficulties resulted in the majority of the team having to
return to Australia. One member, however, remained and was
able to incorporate Neoteric in 1976 and manage a limited
yet sustaining product innovation program supported through
the sale of software (Hovercraft Do-It-Yourself Plans and
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III.

information). The Melbourne segment continues to this day
and remains under the active management of one of the
original team.

The move to the US was intended to help sell the company's
Neova technology since it was considered that the most
probable market would exist in North America.
Unfortunately, the Hovercraft market is small and the
market for technology or know how is even smaller or
rather, so small that it hardly exists. While this is
fairly obvious, it was not obvious to us back in 1976 and
it took a lot of hard lessons before this realization came
home! Fortunately, Neoteric had it's software products to
fall back on. There was already a small proven market so
it was decided to target this market and neglect the
elusive technology market. This decision meant that the
company would now require more capital since selling
software such as plans and information required costly mass
marketing. Selling technology on the other hand was
considered to cost less. Everyone knows about the
difficulty of getting capital, especially for a market
which is small or that can only be recognized by an
enthusiast! The consequence should be recognizable; years
of dedicated work where the rewards come when and if
successful markets materialize; the cost is years of
dedicated and tenatious work effort where the rewards might
be at the end. Our rationale went as follows: if it was
possible to survive for an infinite time, then the
likelihood of a practical market showing itself was high.
Therefore, the company had to position itself for survival.
It could not consequently allow itself to embark on any
enterprise for which there was not an immediate return.
With such a philosophy, the environment was ripe for
developing the following hover products.

Product Development
The attached appendix IX lists detailed particulars for
many of the following products.

A. Neova 2 (1976)
This unit directly evolved from the Neova 1. It used
the same 1600cc VW engine, but was stretched one foot
in order to accommodate two seats side by side. The
Neova 1 suffered from being recognized as a single
seater whereas the market was almost totally two seats!
Neova 2 was developed to help the sales of "Do-It-
Yourself" plans, and so it was also offered in Kit
form. Even though manufacturing and supplying kits is
considerably more costly than selling just the plans,
these first sales therefore became the basis for a
small manufacturing undertaking.
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Explorer (1980)

This model marked a strong deviation from the previous
Neova models. It utilized two engines, a 4 cycle
Briggs and Stratton lift engine and a two cycle Fuji
Snowmobile engine for thrust. The company continued to
standize on 24 inch diameter fans. Explorer also used
the bag skirt instead of the Jupe skirt systems that
were used on Neova machines. The craft was stylized -
side by side seating and the thrust fan and duct were
fully enclosed. It was the first model not to have
reverse thrust buckets (standard on all Neova craft).
Although the performance was very acceptable, this
model did not prove of interest to the market. 1In one
marketing plan, five units were sold whereby selected
customers purchased units, ostensibly for the purpose
of evaluating their performance and the craft's market
potential.

Questrek (1985)

This model was a single engine version of the Explorer.
Where possible, it used similar components and had the
same platform shape and skirt system. 1In its early
days, this machine underwent numerous changes; thrust
reverses were fitted, segmented skirts replaced the
bag, and buoyancy was added. The first sizable order
for this model came from Disney World, who acquired 15
for an Air and Water show at EPCOT in Orlando, Florida.
These machines were converted into Dragons that were
driven by human lizards. Originally to have been a 2
month entertainment, the show proved popular with
attendees and ended up running for 2-1/2 years, when an
aircraft involved in the show crashed, thus precipating
the immediate cancellation of this air and water
spectacular.

In its original form, the Questrek was called the
Racer, weighed only 280 lbs., and was developed in the
hope of creating a market for racing. When after five
years of production, this craft failed to generate
sales, it became apparent that there was no racing
market. Neoteric did not have the resources to promote
one, nor could any sponsors be found who would consider
such an undertaking. It was decided then to change the
name to Questrek and shift the marketing thrust to the
general or recreation market. It has gone on to be our
most popular machine because of its low cost and
simplicity combined with excellent performance
capability. This same unit is designed for the home
Do-It-Yourself customer and as such is sold in kit
form. One other feature is that it is designed to be
stackable. Fourteen Questrek kits can be stacked into
a 20 foot container, for overseas shipment, where they
can be assembled by one of our distributors! Such
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units have been shipped to Canada, as well as to Japan,
where the Questrek has been fully approved by the
Marine Department for its safety and for import.

More recently, a modified version of the Questrek is
being sold for a Rescue and Patrol craft. Because of
its versatility and low cost, this model is gaining
popularity in this growing market.

Neova 6 (1986)

The US Army Corps of Engineers expressed a need for a
Hovercraft to gather water samples on the Oahe Dam in
South Dakota during the winter. For evaluation
purposes, the Army took an Explorer on lease for one
winter season. Following this experience a .
comprehensive specification was prepared and public
bids requested. The Neova 6 was designed to satisfy
this specification. It took many of the proven
features of the Neova 2 including Thrust reversers,
Fiberglass composite construction and one 4 cycle
engine, a 318 V8 Chrysler standard automotive liquid
cooled engine was chosen. But probably the most
interesting feature, was the choice of skirting. 1In
order to meet road transport requirements, the craft
design had to be narrow with an obstacle clearance of
12 inches. This would have jeopardized the hover
craft's stability, so skirts with internal jupes were
developed. Segmented skirts were used on the outside
because they were easier to access for maintenance than
an outer jupe skirt which has to have hard-to-get-at
cross ties under the hull through the cushion. The
segmented skirts were also easier to adapt to the
platform shape which we had selected for this design.
Neova 6 is also offered in Kit form and several kit
models have been shipped to Japan where they have been
assembled and are being used as tourist transports at
Hotel resorts. Such a market, at least in Japan,
appear: to have a good potential. Neova 6 has also
been certified by the Japanese Marine Department for
passenger transport.

Neova Work-Horse (1987)

In response to a recent request from the Fisheries
Department of Southern Illinois University, yet another
Hovercraft variant was devised. The machine had to be
road transportable but with a large work area; and no
thrills such as a styled body. To satisfy this
requirement it was decided to utilize the proven
components from the Explorer model but to build the
structure from Fiberglass composite without the use of
expensive molds. Similar techniques had proven
successful on the Neova 6. The advantage of this
method lay in its flexibility. The customer can make
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structural changes without any cost penalty, since it
was an inexpensive matter to change the shape, as it is
built up from Polyurethane foam sheets that can be
carved or cut then glassed in position. This design
and concept have both proved encouraging, for now, this
model is beginning to find favor in the Rescue Patrol
market for police dive teams and fire departments. 1Its
rugged construction and large on-board work area seem
to be finding an appeal in the area where there now
appears to be a real market nitch for Hovercraft.

Neova 4 (1986)

Neova 4 is actually a modernized version of the Neova
2. It has all the physical dimensions of the latter
except that the old VW engine has been replaced with a
higher performance Subaru, which has enabled the
craft's capacity to expand to accommodate 4 persons.
So far, this model, which is a little cramped inside,
is expensive, so it is also being offered in Do-It-
Yourself plan pack form. Future plans are to stretch
this model for more comfort inside the cockpit.

Hoverlifter (1988)

In an effort to satisfy a bid proposal from the
Aluminum Company of America for a hovering platform,
the Hoverlifter was developed. The specification
requirement was for the movement of ventilation fans
weighing 1 ton across the companies rooftops. These
roofs have a maximum bearing pressure of 20 1lb/ft
squared. Hoverlifter is powered by a 4 cycle gas
engine and can be maneuvered by hand. This Hoverlifter
had to operate across a roof expansion joints which
were up to 2 feet high, a requirement that was
ameliorated when it was decided to construct
inexpensive ramps from sprayed polyurethane foam.

Racer (1989)

In October of 1989 the World Hovercraft Championships
were held in Troy, Ohio, USA. Our company felt that
much knowledge and exposure could be gained from
participating and competing against other world class
hovercraft manufacuturers. To this end the new Racer
was created. 1In one three day event considerable
knowledge about the crafts performance can be gained.
As the need existed to develop a new engine mount and
anti-plough hull, this presented us with the
appropriate testing ground for our new design.
Appreciating the level of performance attained in the
world race scene, we had no option but to develop a
competitive craft. To reduce plough-in, we redesigned
the shape of the hull. To increase the maximum speed
capability, with out sacrificing stability, cushion
pressure was increased and weight was trimmed by
shortening the craft two feet.
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Iv.

The weight of this model was only 280 lbs. and it
utilized practically all of the features and proven
components from the Questrek model. Being a model
strictly for racing, it was not fitted with reverse
thrusters, as there is not time to use such refinements
when racing. Consideration is presently being given to
producing this model as a general sports machine
because it is so agile, fast, and enjoyable to drive.

Cranberry Hoverlifter (1990)

Cranberry farmers in Massachusettes need to spread sand
on their bogs periodically by flooding the bogs in
winter, letting the water freeze and spreading a layer
of sand on the ice. When the ice melts the sand sifts
down on the cranberry plants. In recent years, for
some reason, Massachusetts weather has become warmer,
so the freezing conditions required by the Cranberry
farmer have not existed. One farmer from Buzzards Bay
has contacted Neoteric about using a Hoverlifter. With
guidance from the farmer, a low cost, lightweight, one
half scale test lifter has been designed, manufactured
and tested. The model has now shown itself and proven
the concept by carrying a scale load of more than 430
lbs. across a bog of Cranberries without damage to the
plants and with only a minimum resistance. Such a
hoverlifter has proven a concept long held in Neoteric,
that Hoverstructures can be built along the same lines
as that used by the Ultra Light Aircraft people, i.e.
thin aluminum tubes and thin nylon fabric. On the
basis of the tests so far, it would appear that very
large lightweight structures can be produced in this
manner for Hoverlifters and Hovercraft. Such a concept
as this could hold much promise for the future of
Hovercraft vehicles.

Neova-Tiger 16 and Neova-Tiger 40 (1987)

In a continuing effort to find business, Neoteric
entered into a licensing arrangement with Air Vehicles,
Ltd. in England. This agreement has given Neoteric the
ability to tender on larger Hovercraft projects when
the opportunity presents itself. Under the agreement
Neoteric builds Air Vehicle's Tiger models in the US
with selected components supplied from Air Vehicles in
order to keep prices competitive.

Neoteric Today

Presently, the aim is to focus on the Rescue and Patrol
markets, yet remain open to other opportunltles as they
present themselves. A subordinate focus is on the
recreational market with the Questrek and Racer models
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V.

VI.

Neoteric Tomorrow

A.

Over the last one and a half years Neoteric has become
involved in a Hoverball development project for a US
Nationally known comedian. This work has entailed the
development and production of several sizes of
Hoverballs. These balls have their own self contained
power supply, either electric or gas engine, and range
in size from 17 inches to 50 inches in diameter. The
larger version has the capability of carrying the
comedian. These Hoverballs have been featured already
in stage shows with national TV showings a possibility
in the future. Neoteric has a contract for the supply
of more hoverballs in the future.

The Cranberry farm project is progressing in such a way
that Neoteric will undertake the detailed design of a
fully functional Hoverlifter for transporting 1-1/2
tons across a typical Cranberry bog. The method of
propulsion is yet to be decided but could include
cable, winch or windlass or some form of rimless spoked
wheel drive.

Neoteric has been contacted by a liaison for a major
0il company to provide information on the feasibility
of moving o0il and gas in the Canadian Arctic, via
Hovercraft. Although this project is only in its
formative stage, it is one that our company is willing
to explore.

At this time the Rescue and Patrol Market is embryonic.
Realizing this, Neoteric will further develop products
in sympathy with the requirements of these markets as
they become evident.

Distributors and Dealers

Until quite recently, the majority of Neoteric sales
contracts were negotiated directly with the client.
However, with the emerging Hovercraft market, there is a
growing market for middle-men like dealers and
distributors. Major competitors in the US have used this
market segment to broaden their exposure and sales with
perceivable success, so Neoteric is doing likewise.

A.

Our most recent and noteworthy distributor is H.T.C.
Hovercraft, Inc. or Montreal, Canada. Such a union
will enable Neoteric to broach the burgeoning Canadian
market with enthusiasm and proven business savvy.

Another substantial distributorship agreement is that
of Far East International, Inc. of Hokkaido, Japan.
During our three year relationship, this company has
put forth a great effort in marketing and promoting
Neoteric products and has been responsible for almost
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VIII.

fifty percent of Neoteric's gross revenue during this
period.

C. The dealer market in the US is expanding, and therefore
is helping Neoteric attain its goal of developing the
Rescue and Patrol market as well as tapping into the
speciality markets. For example, one such dealer is
traveling the country and introducing Neoteric Questrek
specifically to the Rescue and Patrol market. Other
dealers are more interested in catering to and
developing sales within their region, and are focusing
more on recreation uses.

Hovercraft Awareness

Of paramount concern, is the lack of awareness of and
interest in Hovercraft by the general public. It is on
this issue that the survival and prosperity of the industry
depends. Therefore, Neoteric has taken the responsibility
of establishing the Hoverclub of America, Inc., which
reaches almost 1,000 members annually through its
International publication, "Hovernews". It also has
organized the majority of all national rallies and races
under the auspices of the Hoverclub. To enhance awareness,
we are also organizing the North American Light Hovercraft
Manufacturer's Association. Hopefully these endeavors will
continue to have an ever increasing worldwide impact. The
importance of this awareness campaign cannot be over
emphasized, nor can that of your input and participation.

Conclusion

In this presentation, we have disclosed over thirty years
of our company's evolution. We have discussed our full
product line, our future plans and have made general
remarks concerning the development of potential and real
markets. In conclusion, we would like to re-emphasize that
presently there exists a small yet diverse market, that
Neoteric has made a range of craft that meet a variety of
applications, and that we will continue to make every
effort to have an impact on public awareness-the key to the
industry's survival.
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CURRENT PROJECTS UP-DATE / MISE A JOUR DE PROJETS EN COURS
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2.2
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2.4

2.5

Aéroglisseur SHEARWATER II Hovercraft

Surface Impulse Propulsion / Propulsion par contact
2.2.1 "Kinetics" Surface Impulse System

2.2.3 "Hudex" Linear Propeller

ITe d'Anticosti Island - Rio Oronico

Current Projects on Air Cushion Technology at the
University of Toronto Institute for Aerospace Studies
(UTIAS) (Travaux en cours sur la technologie du
coussin d'air a 1'UTIAS)

2.4.1 Analytical and Numerical Investigations of the
Bag and Finger Skirt (BHC)
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2.4.2 Dynamic Response of ACV Lift Fans
(Comportement dynamique des ventilateurs
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2.1 AEROGLISSEUR SHEARWATER II HOVERCRAFT
Gregg W. Parsley, 1411 Lakeshore Drive
Homer, Alaska, U.S.A. 99603
Tel.: (907) 235-5403 Fax.: (907) 235-7632

La conception de cet aéroglisseur a débuté en 1989. La premiére version,
Shearwater I, était équipée de deux hélices carénées et d'intercepteurs
pour la marche arriére. La seconde version, Shearwater II, differe
par 1'utilisation d'une seule hélice carénée, & pas variable.

Design of this hovercraft began in  1989. The first version,
Shearwater I, had two ducted propellers with bucket thrust reversers.
The second version, Shearwater II, uses a single ducted propeller with
reversible pitch.

SHEARWATER I HANUFACTURED BYs

ADYADOR DESIGIED H Shearwater Mfg.
NOVERSRAFT ‘m’ 141! Lakeshore Drive

Homer, Alaska 99603

Phone (907> 235-5403
Fax  (907) 235-7682

LDA <off hover) 28’
N Beam (off hover) 11'-¢’

h g Welight 4,500 lbs.
A /1 Payload 2,000 lbs.
Cargo area
L~~~

with removable

top section 70 sq ft,
Hover height 18’
Skirt segmented
Power Cummins 6BTA 5.9C
190 h.p. deslel
Thrust 3 blade variable
pitch propeller
Top speed 50 mph
] \
[ —— \ OPTIONAL
/I \\ (pamnt, electronics and
—r d -t cabin per customer
f - specifications)
FOR CLARITY--
ALL DETAILS NOT SHOWN

SV VRN TIVO




2.2 SURFACE IMPULSE PROPULSION /PROPULSION PAR CONTACT

La propulsion des aéroglisseurs se fait a 1'aide d'hélices aériennes.
Ainsi, 1'aéroglisseur est complétement indépendant des surfaces
au-dessus desquelles i1 évolue. Cet avantage a aussi ses inconvénients:
a) un rendement propulsif acceptable seulement a haute vitesse, avec de
grands diamétres d'hélices, b) une poussée a 1'arrét trés modérée et,
c) un niveau de bruit élevé souvent inacceptable.

On a donc recherché d'autres méthodes de propulsion, les premiers essais
concernaient surtout les véhicules a coussin d'air évoluant sur terrains
a portance faible. Ainsi le BC-7 de Bertin utilisait des pneus tout
terrain avec ajout d'aubes latérales. Les deux projets présentés sont
applicables aux évolutions sur 1'eau et sur terre.

From the start, hovercraft propulsion has relied on air propellers. This
insured complete independence of the hovercraft from the surfaces over
which it operated. This advantage must be paid for by: a) an acceptable
efficiency only at high speed and with large propeller diameters; b) a
very moderate thrust at zero speed; and c¢) a high, often inacceptable,
noise level.

Other propulsive methods were looked for, mainly for air cushion
vehicles operating over low bearing strength terrains. Thus the Bertin
BC-7 used all-terrain tires to which were added lateral blades. The two
projects reported here are applicable to land and water operations.

2.2.1 KINETICS SURFACE IMPULSE SYSTEM

J.F. Sladky, President

KINETICS, P.0. Box 1071

Mercer Island, Washington, U.S.A. 98040
Tel.: (206) 392-7297

Licensing negotiations prevent KINETICS from publishing the text
presented at the workshop. The following is a CACTS summary:

KINETICS proposes for propulsion a modified paddle wheel whose
paddles are joined by a membrane. This flexible membrane improves
the otherwise turbulent flow between the blades thus improving
efficiency. A zero speed thrust in the range of 50 to 100 N/kW
may be attained. Pressurization of the membrane protects the
blades when moving over land.
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2.2.1

2.2.2

KINETICS SURFACE IMPULSE SYSTEM (SUITE)

Des négociations en cours ne permettant pas a KINETICS de publier 1le
texte présenté 3 1'atelier, le CACTS a préparé le résumé suivant:
Le systéme de KINETICS est une roue a aubes munie d'une membrane
périphérique. Celle-ci améliore 1'écoulement entre Tles aubes,
avec pour résultat une poussée a vitesse nulle de 1'ordre de 50 a
100 N/kW. La membrane peut &tre gonflée afin de protéger Tles
aubes lors d'opérations terrestres.

HUDEX LINEAR PROPELLER

Christopher Ives

Hudex Technologies, CP 725

Hudson Heights, Québec, Canada JOP 1J0
Tel.: (514) 458-7974

Le systéme de propulsion de HUDEX est basé sur 1'utilisation de
pneus, ou de courroies de motoneige, dont les sculptures sont
modifiées de facon a promouvoir 1'entrainement de 1'eau, a la
maniére d'une pompe. Sur un petit véhicule tout terrain, on a

-

obtenu, sur 1'eau, une traction a vitesse nulle de 55 N/kW.

LINEAR PROPELLER DEVELOPMENT - 1990

DESCRIPTION OF DEVICE

Linear propellers (LP) are tires or tracks fitted with non-turbulent
tread patterns of low pitch which, in water, generate thrust
comparable to marine screw propellers. Unlike conventional paddle
wheels or tracks they provide a continuous jet of water and they can
also be driven on land surfaces.

PRINCIPLE OF OPERATION

Conventional tires or tracks when partly immersed in water operate
like impulse turbomachines but are inefficient due to severe
turbulence (thrust is useful only under static or very low craft
speed conditions). However, LP tire or track operation is not
unlike a reaction type screw propellier. The screw sucks in water at
the front and ejects it as a rearward jet; the LP (in forward mode)
sucks in water along both sides and ejects it as a central jet.

APPLICATIONS

Goals are to produce high speed propulsion systems for land-water
craft with tracks or tires, without employing air propellers; and to
provide good low speed thrust and control for slopes, crosswinds,
transition conditions, and for breaking free when stuck. LP tread
depth does not exceed that of conventional tire treads.
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2.2.2 HUDEX LINEAR PROPELLER (CONT.)

WORK DURING 1984-88
Static and mobile tests of LP tires and tracks were made using models
in laboratory tanks and small amphibious vehicles in open water. A
Canadian patent was issued in 1987.

WORK DURING 1989-90
Two laboratory projects were completed by McGill undergraduates on
static and dynamic water propulsion. A U.S. patent was issued in
1989. A project is planned for an amphibious Volkswagen car; more
laboratory work by engineering students is likely.

PERFORMANCE DATA :
Marine yacht propellers designed for high static thrust can produce
100 N/kW (17 1b/hp) at a power loading of 184 kW/m2 (23 hp/sq.ft).
Prototype LP tires have produced static thrust levels of about
70 N/kW (12 1b/hp) at power loadings of 48 kW/m2 (6 hp/sg.ft). Two
videotapes are available.

=
T

ot DI g 1k £

Amphibious "Mini-Baja" Vehicle developed by McGill U. Engineering Students

Rear wheels driven by 6 kW (8 hp) Briggs & Stratton engine

Modified Goodyear Terra tires - 21" diameter, 11" width, 1/2" tread
- tread width covers 50% of tire width

Bollard thrust: 330 N (74 1b), 55 N/kW

=3]1-



2.3 RIO ORINOCO - ILE D'ANTICOSTI / ANTICOSTI ISLAND

Capt G.A. More, Canadian Coast Guard - Garde cotiére canadienne

At 04:30, tuesday, 16 October 1990, the British tanker Rio Orinoco
reported that she had run aground on the south shore of Anticosti
Island, five miles east of Port Menier. She had dropped anchor the day
before due to engine problems; high winds in the area caused her to
drift to her present position in spite of her anchors.

In the following days the crew was evacuated by CAF helicopters. Coast
Guard help was requested, as the ship carried, in addition to its fuel,
9 000t of 1liquid asphalt. Among the CCG units was the AP1.88
hovercraft "Waban-Aki", the only vehicle able to reach the wreck
location and the beaches in a practical and economical fashion.

Asphalt has to be maintained at 160 C to remain 1iquid. As the ship
engine room had been flooded, no heat was available and asphalt cooled
rapidly to a semi-solid state. However, bunker fuel was lost, so a
clean-up operation was organised. The "Waban-Aki" was used to carry
equipment and personnel to the area, again because it was the only
vehicle able to do so in a practical manner.

The ship is now resting in ice with a caretaker crew. The asphalt is
solidifying and there is no pollution danger with the remaining bunker.
The ship should be refloated early in 1991.

Le mardi 16 octobre 1990, vers 4 h 30, 1le pétrolier britannique Rio
Orinoco s'est échoué sur le rivage sud de 1'ile d'Anticosti, & cing
milles a 1'est de Port Menier. Le pétrolier s'était mis a 1'ancre 1la
veille a cause d'un probléme de moteur, des vents forts 1'ont poussé

sur la rive malgré ses ancres.

Les jours suivants 1'équipage fut évacué par des hélicoptéres des Forces

armées. L'aide de 1la Garde cotiere canadienne fut réclamée car Jle
navire, en plus de son mazout, transportait 9 000 tonnes d'asphalte
Tiquide. Parmi les wunités appelées figurait 1'aéroglisseur AP1.88

"Waban-Aki", leseulpouvant atteindre le navire et la cdte environnante.

L'asphaite est 1liquide a 160 C, 1la chambre des machines étant noyée,
1'asphalte se refroidit lentement. Par contre du mazout s'étant
échappé, une opération de nettoyage devint nécessaire. Le "Waban-Aki"
fut utilisé pour transporter le personnel et 1'équipement requis, étant
Ta seule unité capable de le faire d'une facon pratique et économique.

Présentement 1le navire est pris dans les glaces; une équipe de
surveillance est a bord. L'asphalte se solidifie et i1 n'y a plus de
danger de pollution. Le navire sera 1ibéré au début de 1991.
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2.4 CURRENT PROJECTS ON AIR CUSHION TECHNOLOGY AT THE UNIVERSITY OF TORONTO
INSTITUTE FOR AEROSPACE STUDIES (UTIAS) (TRAVAUX EN COURS SUR LA
TECHNOLOGIE DU COUSSIN D'AIR A L'UTIAS)

Dr. P.A. Sullivan

-

Les travaux en cours a 1'Institut d'études aérospatiales de 1'Université
de Toronto (UTIAS) surla technologie du coussin d'air, concernent : 1la
stabilité des jupes de type British Hovercraft Company (BHC) et 1'effet
du comportement dynamique du ventilateur sur la raideur d'un coussin
d'air. Les textes en frangais qui suivent sont des adaptations résumant
les textes soumis par 1'UTIAS.

2.4.1 Jupes BHC

La jupe BHC consiste en un boudin périphérique recevant directement
1'air des ventilateurs et le redistribuant sous le véhicule par une
multiplicité d'ouvertures calibrées. Des segments triangulaires,
orientés vers 1'intérieur, servent d'éléments d'usure entre le boudin et
la surface. Le systéme BHC est généralement complété par des cloisons
gonflées divisant la surface du coussin en cellules afin d'améliorer la
stabilité du véhicule.

Le systéme BHC résulte d'une évolution constante du systéme (sans jupe)
de jets périphériques de Cockerell. I1 y a peu d'information publiée
sur ce systéeme. Etant donné sa trés grande utilisation par les
aéroglisseurs Tlourds, 1'UTIAS s'est intéressé au comportement dynamique
du systéme : 1le travail en cours étudie en particulier une instabilité
dynamique du boudin (rebondissement du boudin) qui est présentement
corrigée par 1'adjonction d'un voile poreux a 1'intérieur, mais au prix
d'une réduction du confort de 1a suspension. L'objectif du travail
vise a rechercher 1'origine de 1'instabilité et d'établir des critéres

-

de facon a améliorer le confort du systéme.

Un modéle mathématique non Tinéaire a été développé et une maquette
simplifiée a été construite. Celle-ci est montée sur une table
oscillante, permettant d'étudier 1'effet d'oscillations sur le systéme.
Les travaux en cours ont pour but d'établir une concordance entre 1le
modéle théorique et la maquette pour les déplacements quasi statiques.
Lorsque le modéle aura ainsi été validé, on pourra procéder a 1'étude du
comportement dynamique du systéme.

2.4.2 Comportement dynamique des ventilateurs

La stabilité d'un coussin d'air dépend de la caractéristique pression
versus débit du ventilateur. La validité d'études sur le comportement
dynamique du coussin d'air (telle que la précédente) dépendent donc de
la connaissance de la caractéristique du ventilateur en condition de
variation rapide du débit et de la pression.

Les travaux ont débuté par le développement d'un systéme de mesure de
débit non perturbé par les fréquences d'oscillations en présence. Les
premiers résultats ont démontré la pertinence de 1'étude.
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2.4.1 ANALYTICAL AND NUMERICAL INVESTIGATIONS OF THE BAG AND FINGER SKIRT

Introduction: Although the bag and finger skirt has been successfully
used on air cushion vehicles (ACV) for over two decades, it is susceptible to
a dynamic instability known as skirt bounce, and gives a relatively rough ride.
The current method of suppressing the instability, known as an "antibounce web",
is thought to interfere with skirt responsiveness, and thus degrade ride comfort.
The present work is motivated by a desire to find skirt geometries which are
inherently more stable and thus which could operate without the use of an
antibounce web.

Program Definition: The open technical 1literature is notable for the
absence of information on the dynamics of this skirt, so that our first step
was to define a simplified geometry which is amenable to analysis from first
principles. This is a two- dimensional section without compartmentation attached
to a vehicle free to move in pure heave. In developing the analysis, the fluid
mechanics is straightforward, and the challenge is to define realistic models
of the skirt structure. Hence our second step was to assess the suitability
of proposed structural models. A partial evaluation of these assumptions was
to be obtained by comparing predictions of heave stiffness with measurements

obtained from a 1laboratory model. The next step involves evaluating the
prediction of skirt heave frequency response by placing the model on a heave
table which can supply very long wave ground disturbances. Then the

mathematical model can be used to explore the possibilities for improving ride
comfort and stability. Finally the improved geometries are to be tested on
the heave table.

Progress: A nonlinear mathematical model for the chosen skirt geometry
has been formulated, and its effect on vehicle heave dynamics has been explored
by using linear theory [Ref. 1]. The experimental investigation of the heave
stiffness was recently completed [Ref. 2], and Figures 1 and 2 show typical
comparisons with the theory. The agreement is excellent, but it should be noted
that this was obtained only after overcoming several difficulties. For example,
to retain cushion pressure the laboratory model was confined between endplates.
To minimize air leaks, sealing flaps were attached to the skirt along those
parts of adjacent to the end-plates, so that the air pressure forced the flaps
to rub on these plates. However this produced considerable friction; eventually
we removed the flaps, and modified the theory to explicitly account for the
leaks.

Future Work: With the statics experiments having shown that the skirt
structural response to pressure changes can be accurately predicted by very
simple models, we are now proceeding to experimental validation of the dynamics
as described above.

References

1. Sullivan, P.A., and Ma, T., "The Dynamics of Responsive Skirts" in
Hovercraft Technology, Economics and Applications, J.R. Amyot, Editor,
Elsevier, Amsterdam 1989, pp. 526-60.

2. Charest, P., "A Static Analysis of an Air Cushion Vehicle Bag and Finger
Skirt", University of Toronto, Toronto, Canada, Department of Aerospace
Science and Engineering, M.A.Sc. Thesis, Sept. 1990.
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2.4.2 DYNAMIC RESPONSE OF ACV LIFT FANS

Introduction: This project was motivated by our investigation of the bag-
finger skirt; the experiments use a servohydraulically driven heave table to
inject long wave ground disturbance inputs into a model. Our original aim was
to ascertain the extent to which the fan that supplies the cushion air responds
dynamically to the unsteady cushion pressure p: generated by table and model
motion. However, a literature review revealed that only very limited data
is available. Consequently our objectives were expanded to obtain data on three
questions. First, for realistic fluctuations in pc(t), can the fan volume flux
Qc(t) be described by a linear frequency response model? Second, can simple
models such as a lumped inertia adequately describe such response? Finally,
does the response obey scaling laws that could be used as a basis for model
testing?

Test Procedure: Direct measurements of unsteady volume flux 1is very
difficult. M.J. Hinchey suggested that this difficulty might be circumvented
as follows. [Ref 1]. The air from the fan being tested is delivered directly
into a rigid plenum chamber mounted over a heave table. The chamber is prevented
from moving vertically, but is subjected to an oscillating hovergap. With
adequate precautions, the instantaneous flow out of this hovergap can be made
quasisteady and thus can be computed accurately by an orifice discharge law.
Then the equation of continuity applied to the -cushion volume, including
corrections for volume variation and pneumatic capacitance, can be applied to
compute Qc(t).

Progress: Qur first detailed set of results are very encouraging [Ref.
2]. We have concluded that the technique can give reliable estimates of pc(t).
Also, for the fan we tested, hovergap oscillations as large as 40% of the mean
gave linear response. That is, for a given frequency, the gain and phase shift
of the oscillations in Q-(t) relative to pc(t) were independent of the amplitude
of pc. Finally, by examining the response of our test fan at various fan speeds,
we have concluded that the response does obey simple scaling laws. However,
for the unit we tested, which is a standard industrial centrifugal blower, the
response did not follow a simple model such as a first order lag. Figures 1
and 2 are typical Bode plots of gain and phase shift. These show large
deviations from quasisteady behaviour.

Conclusion: Application of these results to predictions of heave response
for a model have suggested that a quasisteady fan response model is inadequate,
even at relatively low frequencies. Also, contrary to initial expectations,
the dynamic response, for this fan at least, appears to be stabilizing. The
implications for other fan geometries and full scale vehicles remain to be
explored.

References:

1. Sullivan, P.A., Hinchey, M.J., Graham, T.A., Byrne, J.E., Dupuis, A.,
Milligan, N., and Walsh, C., "Investigations of the Dynamics of Large Air
Cushions", Transportation Development Centre, Transport Canada, Montreal,
Report TP 7560E, Aug. 1986.

2. Gosselin, F., "Measurement of Fan Response to Unsteady Pressure", University

of Toronto, Department of Aerospace Science and Engineering, M.A.Sc. Thesis,
Jan. 1991.
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frequency normalized with static or zero frequency value.
For these tests, the fan wheel diameter = 0.33m and fan speed
= 2000 rpm, giving a static dQ¢/dpc = 5.1 x 10-* m3/Pa

200-00 rrrrrrrirrrrrrrrrr1r1r 11 1T TTTITTTTTT

180.00

160.00

140.00

120.00

100.00

Phase Shift (degrees)

80.00

Ttr|r1||||r|||||1—I||11:§||l

A2 1 b 4 B & % 4 % 4 ¥ 2 & & 2 4 b 2 A 0 0 8 % B % 2

6000 T S N N T T A N T I N T T S N T N U N Y Y T W O WY W AV

000 200 400 600 800 1000 12.00 14.00
Frequency (Hz)
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2.5 CANADIAN ASSOCIATION OF OWNERS
AND PILOTS OF HOVERCRAFTS INC

ASSOCIATION CANADIENNE DES PILOTES
ET PROPRIETAIRES D'AEROGLISSEURS INC

Jean-Claude Tajllandier, président
H.T.C. Aéroglisseurs Inc.

This non-profit association has been
established to act as a centre of

information and to foster
interaction between those involved
in hovercraft and air cushion
technology.

It will also promote safety for all

this mode of

Toward this end the
association will provide training
courses for hovercraft pilots and
will issue pilot certificates.

users of
transportation.

Its Board of Directors
representatives from companies,
technical societies, government
services, unions, police forces and
the Canadian Coast Guard.

comprises

The association will endeavour to
bring together all present and
potential users as well as designers
and manufacturers of hovercrafts in
Canada and in the United States.

Operations of the association will
begin in April 1991 with the first
meeting of the board.

-38-

Cette société a but non lucratif aura
pour mission 1'interaction entre
tous les intervenants du domaine des
aéroglisseurs et de la technologie du
coussin d'air. Elle jouera un rdle
dans la promotion de la sécurité pour
tous les wusagers de ce mode de
transport. Dans ce but, 1'Association
donnera des cours de pilotage
incluant technique et pratique " sur
aéroglisseur. Un certificat de
pilote d'aéroglisseur sera alors émis
par 1'Association.

Le conseil d'administration de
1'Association sera formé de
représentants de compagnies, sociétés
techniques, services gouvernementaux,
syndicats, corps policiers et de 1la
Garde cotiére canadienne, qui
utilisent déja ou utiliseront sous
peu ce nouveau mode de transport.

L'Association désire réunir tous les

les concepteurs, ingénieurs et
constructeurs d'aéroglisseurs du
Canada et des Etats-Unis.

L'Association fonctionnera a partir
d'avril 1991, 1lors de 1a premiére
réunion de son conseil

d'administration.



SECTION 3

ATELIER / WORKSHOP

3.1 Introduction

3.2 Interviews / Entrevues
3.2.1 Capt. G.A. More, Canadian Coast Guard
3.2.2 G. Desgagnés, Transports Québec
3.2.3 J. Freeth, 0.S.D. Marine
3.2.4 D. Vézina, Voie Maritime du St.Laurent

3.2.5 Summary / Sommaire

3.3 Analysis Technique / Technique d'analyse
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3.1 INTRODUCTION

C. Payne, CACTS Chairman

A full analysis of a specific requirement, which was to have been
carried out during the workshop, was precluded by the unforeseen
absence of Mr. Payne. However, it has been possible to interview four
participants, who described their mode of operation and how this
affected, or could affect, their choice of equipment.

These interviews are summarized in the following paragraphs. C. Payne's
analysis technique completes this section.

11 était prévu au cours de 1'atelier d'analyser un probleme de transport.
L'absence imprévue de M. Payne n'a pas permis de faire cette analyse.
Cependant, des entrevues ont eu lieu avec quatre des participants,
ceux-ci ont décrit leurs activités et comment celles-ci pouvaient influer
sur leur choix d'équipement.

Ces entrevues sont résumées dans les paragraphes qui suivent. La
technique d'analyse de C. Payne termine cette section.

=40~



3.2 INTERVIEWS / ENTREVUES

3.2.1 (Capt. G.A. Moore, CANADIAN COAST GUARD / GARDE COTIERE CANADIENNE

The following requirements are applicable to operations of the CCG
on the St. Lawrence river and the St. Lawrence guif. The craft
mission is multifold:

a) Maintenance of navigation aids: this implies buoy handling,
supplying lighthouses, installation of tidal gauges, etc,.

b) Search and Rescue: all CCG crafts may be called for S&R duties;
response time and all-weather capability are critical.

c¢) Icebreaking: the original mission of the CCG was flood
prevention during ice break up period; this has been extended
to icebreaking in aid of winter and spring navigation.

This has Ted to the following requirements for the 1ight navigation
aids craft, based, for size, on maintenance of navigation aids,
with specific items introduced to facilitate S&R and icebreaking.

A) Operation with a crew of three (3).
B) Space for a minimum of six (6) passengers.
C) Galley, 1ife support and supplies for A) and B).
D) Payload may include: 9 t of water, 1.5 m dia. buoy
and 2 t buoy anchor.
E) Special equipment: hydraulic crane with a 3 t capacity,
anti-icing devices, searchlights.
F) Minimal performance:
Endurance of 9 hr with 6 t payload.
Speed of 17 knots in Beaufort 5 Sea State.
No draft limitation.

These requirements are a first step in defining the craft itself.
Its construction must take into account general specifications
concerning operational environment, navigating equipment,
sub-systems requirements, maintainability, capital and operating
costs, safety equipment, etc.

The Canadian Coast Guard used the Bell Voyageur 02 from 1974 to
1988 to fulfill the mission defined above. The Voyageur had
deficiencies with regard to requirements B) and C). Its age, and
rising operating and maintenance costs, led to its retirement and
replacement by a special version of the BHC AP1-88. This vehicle,
christened "WABAN-AKI", exceeds the basic requirements; it provides
a ship-like environment, is much quieter than its predecessor and
it has better icebreaking capabilities.
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3.2.2 M. G. Desgagnés, MINISTERE DES TRANSPORTS DU QUEBEC
Service du transport maritime

Sur la Basse Cote-Nord, le village de Saint-Augustin est séparé de
la piste de 1'aéroport (N51.12.42-W58.39.33) par la riviere. La
liaison se fait 1'été par chaloupe a moteur et 1'hiver par
motoneige. Durant les périodes de gel et de dégel un hélicoptere
doit etre disponible pour assurer le transport des passagers. n
peut aussi transporter une civiere si nécessaire.

Le cout de ce service est de 60 000 $ par année. Un systeme
pouvant offrir Tle meme service a un cout annuel inférieur est
recherché par le ministere des transports du Québec.

Les caractéristiques du service sont les suivantes:

Distance.....ccvivieiiiniiinnnnn. 1,000m
Durée de la traversée............ 10 min
Voyages par jour..........ceveen.. 4 a5
Nombre de passagers par jour..... 20

Charge utile équivalente......... 1t

L'environnement Tors du gel et dégel:

Température.......coviiiiennnnn.. +5 a -10C
(neige et pluie verglagante)

Direction du vent................ N.NO, NE et SE
Force du vent.........ocvvvuvnnn. 0 a 60 km/h
Epaisseur de la glace............ 30 a 60 cm

(présence de cretes)

Le vehicule etant disponible sur place durant 1'été et 1'hiver, il
devra fonctionner dans une gamme de température plus étendue.

Remarques des participants

La vitesse d'un aéroglisseur est généralement suffisante pour
effectuer cette traversée en deux minutes. Il y aurait 1lieu de
voir si un aéroglisseur d'une capacité moindre serait plus
économique.

L'aéroport de Saint- August1n est a 7 metres au-dessus du niveau de
la mer. Si le sol s' y. prete une p1ste pourrait etre aménagée
depuis Te bord de la riviere jusqu'a 1' aéroport de fagon a éviter
un transbordement. La pente serait de 1'ordre de 4 a 6%.

La présence de deux aéroglisseurs dans 1a région serait un facteur

de sécurité en cas de panne au mi]ieu de 1a riviere. Le cas
a-t-il été examiné pour 1'hélicoptere?
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3.2.3 Mr. J. Freeth, 0.D.S. MARINE, Ottawa

0.D.S. MARINE 1is involved in shore protection work. Generally,
operations consist in laying large rocks or concrete slabs on a
slope to protect from erosion the area subject to wave action. The
work area extends some distance above and below the mean water
line. Access to the affected shoreline from landside 1is rarely
possible or practical; approach from the water is more effective as
it permits economic movement of large loads. The procedure most
commonly used consists in locating a crane on a barge close to the
shoreline and bringing the protective material from the loading
point to the crane on cargo barges. The crane unloads the barges
as it places the material. The closer the crane is to the shore,
the longer the stretch treated before relocating the crane.

If water close to shore is two metres or more deep, barges can be
moved easily. However, eroding shorelines tend to transfer
material into the water so that dredging may be required to gain
access to the work site. Dredging is costly, time consuming and
may be objectional because of environmental considerations.

Present Equipment and Load:

Barges: Deck size 15 m X 10 m
Draft 2.5 m loaded, 1.2 m empty
Max. Load: 50 t crane, 20 m reach, 10 t cap
Material Load: 40 t

Typical Work Environment:

Travel to Work Site: 8 km maximum

Wind: 0 to 60 km/h

Current: 0 to 2 knots

Temperature: -10C to +35C
Environment: Fresh or Salt Water

Equipment Features: Rugged construction; maintainability on work
site; modular, for truck transportation; simple, quick assembly;
not necessarily self-propelled; speed for crane barge unimportant;
speed for barges at least equivalent to "normal" barge; ability to
hold position; must float with cushion not operating.

0.D.S. MARINE Comments: Cost of barges presently used is appr.
$60 000. Shallow water capability is worth a small additional
cost. A large increase 1is difficult to Jjustify since shore
protection work 1is only a part of 0.D.S. business. Cargo barges
can be either large and slow or small and fast for the same
productivity. However, it has been 0.D.S. experience that fewer
trips and reduced handling is preferable. Also, larger barges
would be more versatile for other types of work.

Liaison is now done satisfactorily with an aluminum run-about.
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3.2.4 M. D. Vézina, VOIE MARITIME DU SAINT-LAURENT

Les travaux usuels dans la voie maritime peuvent etre effectués
1'aide de barges et de remorqueurs.
ne se posent évidemment pas dans la voie elle-meme.
interventions sont quelquefois nécessaires sur les iles bordant la
voie maritime. L'aéroglisseur pourrait alors en faciliter 1'acces

et, surtout, réduire le temps de transport.

Pour ces interventions,

considérer:

Environnement :

Charge utile :

Passagers :

caractéristiques

eau libre

glaces flottantes
glace solide

une a deux tonnes

quatre a cing personnes

Les problemes de tirant d'eau
Cependant, des

suivantes sont a

Pente : 10%
Distance a parcourir : 15 km
Tirant d'air : < 6 metres
Motorisation : diesel
Equipement : source d'énergie a bord
Transport : par remorque standard

Commentaires des participants

La source d'énergie pourrait etre une génératrice embarquée. Si
ceci pose un probleme de poids, on pourrait utiliser le moteur de
1'aéroglisseur s'il est découplé de 1'hélice propulsive.

Pour le transport sur route, il est préférable que la largeur de la
remorque ne dépasse pas la limite normale de 2.6 m (8.5 pi). De
plus 1'aéroglisseur devra etre chargé ou déchargé sans 1'aide d'une
grue. Si cela est nécessaire un treuil monté sur la remorque
devrait suffire aux manoeuvres.
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3.2.5 SUMMARY / SOMMAIRE

* CCG/GCC r. Que. ODS Mar. Sea./Voie
Payload / Charge : 9 -12 ¢t 1t 40 -5t 1-2t¢t
Crew / Equipage : 3 1 Lo 1
Pass. 6 5 = & 5
Distance / Endur.: 9h@eét 1km 8 km 15 km
(Trajet simple / one-way)
Speed / Vitesse : > 17 > 5 > 4 > 25
(knot/noeuds) (Beauf. 5)
Environnement : Cnd. winter-summer / Hiver-été can.

Ice / Glaces

1 mt+

Salt water / Eau salée

30 - 60 cm -—— 1 m+
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3.3 ANALYSIS TECHNIQUE / TECHNIQUE D'ANALYSE
C. Payne, CACTS

3.3.1

3.3.2

General Requirements

The technique developed here can be used to evaluate and rank
features desired in a new system or equipment, in order to guide both
customer and designer when making the inevitable compromises leading
to a realistic design.

The requirements spelled out in the interviews can be divided 1into
vehicle systems as follows:

Structural

Lift / Propulsion

Skirt / Cushion
Electrical / Electronic

HLPWNE=
[}

As the interviews reported in the preceding paragraphs were a "first
pass" at the problems identified by the participants, requirements
for these systems can only be inferred at this time. A number of
"passes" are necessary in order to produce a ranking of the features
and criteria that an operator identifies as "requirements".

Features/Criteria/Spread-Sheet

The process 1is facilitated by the use of a spread-sheet, as
illustrated on page 49, for each vehicle system. The spread-sheet
sections are used as follows:

Section A

Features 1, 2, 3... of the proposed vehicle are listed and each is
given a rating. The points attributed to each feature are adjusted
so that the total is equal to 100.

* Each feature is described in detail on a separate sheet.
Section B

The criteria A, B, C... by which the features will be judged are
listed and ranked as before to make a total of 100.

* If a criterion cannot be prefixed by the words "increase,
decrease or reduce" then it probably is a feature. Here
are examples of criteria:

- reduced maintenance cost
- increased safety

- increased range

- reduced operational cost
- increased payload
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3.3.3

3.3.4

* Each criterion is described in detail on a separate
sheet.

* Whenever a new feature or criterion is added the 100
points must be redistributed.

Section C

After the primary features and criteria of the vehicle have been
ranked, spread the points alloted to each feature (Section A)
across the appropriate criteria by which that feature is being
judged.

Section D

After all the features have been judged, total all the points
alloted to each criterion and compare these totals to the original
ranking in Section B.

Comparison of Sections B and D usually results in a few surprises,
lively discussion and revision. The requirement ranking can now be
promulgated after relisting features and criteria 1in descending
order.

Detailed Features

The assessment process is continued by starting a new spread-sheet
for each general requirement, system, sub-system and feature Tlisted
on the first spread-sheet.

Through this multiple spread-sheet format, all disciplines involved
in vehicle conception - operation, design, manufacturing,
maintenance, etc. - can now communicate and contribute to the initial
concept design in a format that ranks their concerns.

* The vehicle design team can now judge each feature's
initial cost against the projected reduced costs detailed
in the criteria by which the features are being judged.

* Each feature's overall cost/ranking can also be compared
to the overall vehicle budget requirements.

Concept Design Review Process

At this point a general design review workshop can be called to
discuss and edit the features. Budget costs for each feature can be
added; a preliminary vehicle system specification features/criteria
1ist that acknowledge everyone's concerns can now be prepared.

* The vehicle designers/builders can now see why a feature
is required and can make their own trade-off based on the
ranked requirements.
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When many different departments are involved in this design process
it is usually more efficient to have a brain-storming design workshop
that will issue an initial system/sub-system/feature/criteria
spread-sheet with no ranking. The spread-sheet is then evaluated,
edited and ranked by each individual. A1l ranked spread-sheets are
then collected, collated, totaled and reissued to each individual for
review.

Thq‘fina1 result of this assessment process will be a multiple
spread-sheet 1list of ranked features for each system and sub-system
and the criteria by which they are being judged.

TECHNIQUE D'ANALYSE (Résumé)

Introduction

La technique d'analyse proposée par C. Payne a pour but d'établir une
priorité entre les caractéristiques nécessaires d'un systeme ou d'une
piece d'équipement.

Méthodologie

Un chiffrier (voir page 49) est utilisé pour établir, pour tout systeme
ou sous-systeme, la liste des caractéristiques et celle des criteres
établissant 1a valeur de celles-ci. A la section A du chiffrier, on
donne une valeur arbitraire a chaque caractéristique, les valeurs é&tant
ensuite ajustées de fagon a obtenir un total de 100 points. Les criteres
de jugement sont énumérés a la section B; une valeur arbitraire leur est
aussi donnée, qui sera ajustée comme précédemment de fagon a ce que 1la
somme totalise 100 points.

Chaque caractéristique, chaque critere fera 1'objet d'une description
détaillée sur une fiche indépendante.

Apres 1'ordonnancement des caractéristiques et criteres par valeur
decroissante, les points de chacune des caractéristiques sont distribués
selon les criteres par lesquels elles sont jugées (section C). Ces
points sont ensuite additionnés et le total indiqué a la section D.

La comparaison des valeurs de 1a section B et de la section D amenera
quelques surprises et des révisions. Par la suite, une spécification
sera préparée, établissant le rang des caractéristiques et des criteres
par ordre décroissant.

Résultat

Le processus est repris pour tous les systemes, sous-systemes, et
caractéristiques du premier chiffrier. Ainsi, on obtient un outil de
communication permettant a tous les intervenants d'exprimer leurs désirs
et 1'importance relative a leur accorder.
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ANNEXE / ANNEX

ATTENDANCE LIST

LISTE DES PARTICIPANTS
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