
Al) Alk 725 REVIEW OF FXI ING A11) PROJE I) OFgI(NS OF AIR CUS OION I/
VEHICLES(U) DAVI{ W TAYLOR NAVA] 'l11P RESEARCH ANDDEVEIOPMENI (FMILR RF1 . R Hl GRI r PR 751(I SSFIED DINSRDC/AS I) A 2 FIG 1/3 NL

illlASl 0 m mm /go go



1111 1.0 il'_ 08 5
WA. QE~~
L6 lA

MICROCOPY RESOLUTION TEST CHART

NATIONAL BUREAU OV STANOARDS- 96 -A

e

I4

60



InN

I

II

REVIEW OF EXISTING AND PROJECTED DESIGNS OF
AIR CUSHION VEHICLES

I by
Raymond 0. Graff

!

Approved for public release: Distribution unlimited

AVIATION AND SURFACE EFFECTS DEPARTMENT

iReport ASED-352

April 1976

DTIC
ELECTE
OCT 2 30

84 10 16 00g



UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (WM Doe £nfteQ

REPORT DOCMAENTATION PAGE BEFORECOMPLETING_[FORM
I. REOR NUMBE IGV~CSINO. RECIPIENTS1 CATALOG NUMBER

ASED-352 AO A'14641:15
4. TITLE (and Subtitle) S. TYPE OF REPORT II PERIOD COVERED

REVIEW OF EXISTING AND PROJECTED DESIGNS Final Report
OF AIR CUSHION VEHICLES Feb 1976 to Apr 1976

S. PERFORMING ORG. REPORT NUMIIIER

7. AuTwOR(s) 8. CONTRACT OR GRANT NUMBER[(s*)

Raymond 0. Graff

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT. TASK

Aviation and Surface Effects Department AREA A WORK UNIT NUMBERS

David W. Taylor Naval Ship R & D Center 1-1180-001-02IBethesda, Maryland 20084
11. CONTROLLING OFFICE NAME AND ADDRESS OZ. REPORT DATE

Amphibious Assault Landing Craft Office April 1976IDavid W. Taylor Naval Ship R & D Center 13. NUMBER OF PAGES
Bethesda, Maryland 20084 3
14. MONITORING AGENCY NAME A ADORESS(If different fromt Controlling Offie) 15. SECURITY CLASS. (of this eotsp)

[ I1S. DISTRIBUTION STATEMENT (of tis Report)

Approved for Public Release

Distribution Unlimited

17. DISTRIBUTION STATEMENT (of the abetroct .nt.,.g in Block 20. I dlifletsnt et Report)

[ IS. SUPPLEMENTARY NOTES

A photograph of each vehicle is included with description and
performance data.

19. KEY WORDS (Continue an reverse side it neoeieseinmd identif? by 6lock nuoibe)

Surface Effect Vehicles (SEV).1 Air Cushion Vehicles (ACV)
Hovercraft

20. ABSTRACT (Continue on revee, sids It necoese etud tdsntiI& N7ock nMber)

-- ;Thisreport presents a concise review of the general characteristics of
the most significant, fully skirted, air cushion vehicles that exist in the
world today. Sidewall air cushion vehicles, known as captured air bubble
craft or surface effect ships are not included. Recent projected designs
of air cushion vehicles are also presented to illustrate the potential
growth and applications that are envisioned for air cushion vehicles.

DD I JAN7 1473 EDITION OF I NOV6 0II1 OBSOLETE UNCLASSIFIED
S/N 012*014*SOIISCURITY CLASSIFICATIOIN OFP TNIS PAGE (EWon bet. L



I

NOTATION

I ENGLISH UNITS METRIC UNITS

LT - long tons MT - metric tons

lbs - pounds mass kg - kilograms

1 lbs - pounds force nt - Newtons

2[ psf - pounds/sq foot nt/ - Newtons/sq meter

hp - horsepower kw - kilowatts

kts - knots kph - kilometers per hour

nm - nautical miles km - kilometers

I hrs - hours

i CONVERSIONS

1 LT 2240 lbs

1 MT 2204.6 lbs

I kg 2.2046 lbs mass

1 Newton (nt or N) - .2248 lbs force

1 im M 3.28 ft

1 kW - 1.341 hp _ 1.* Accession For
1 km .5396 S- N GRA&I -

1 kph -. 5396 kt DTIC TAB
k-.9k Unannounced

nt/ - .02089 psf Jtutificatio

IDistritbution/
Avallability Codes

Avail and/or--
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F ABSTRACT

This report presents a concise review of the general

characteristics of the most significant, fully skirted,

air cushion vehicles that exist in the world today.

Sidewall air cushion vehicles, known as captured air bubble

craft or surface effect ships are not included. Recent

projected designs of air cushion vehicles are also presented

to illustrate the potential growth and applications that

are envisioned for air cushion vehicles.[
I
I
I

I ERRATA SHEET

I The conversion factor for cushion pressure in pounds per square

foot (psf) to cushion pressure in nt/M2 is 47.88.

PC (psf) 47.88 - PC (nt/m2)

Also, the cushion pressure for the JEFF(A) and the JEFF(B). is 100

psf (4788 nt/m 2 ). (Pages 27 and 28) -4I

I
I



INTRODUCTION

The purpose of this report is to compile a general

description and the basic characteristics of the most relevant

air cushion vehicles and recent air cushion vehicle designs

into a concise format. Included herein are domestic and

foreign vehicles and proposed vehicle designs that have con-

tributed most to the operational and design experience in air

cushion vehicles that exists in the world today. The various

military applications of these existing vehicles are also

discussed.

The terms of air cushion vehicle (ACV), hovercraft,

surface effect craft and surface effect vehicle (SEV) will be

used synomously in the discussions presented herein.

The geometry and subsystem characteristics of each vehicle

are tabulated in both english and metric units. A photograph

of each operational vehicle or conceptual design is presented

along with a brief description of several of the unique

features or uses of the vehicle.

Please note that the propulsion and lift power listed in

the maximum continuous power for a single engine. The speed

indicated is the cruise speed and the range is the one-way

distance at cruise speed. The surface conditions in terms of

surface roughness or sea state, headwinds and air temperature

for the cruise speed value vary considerably and have not been

presented herein.

It is believed that this report will be a valuable and

easy to use reference for anyone who needs general information

and data on air cushion vehicles. More detailed information

on the vehicles and conceptual designs presented can be found

in References 1-5.
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that was laterfitted with p eihrlfxbesk tsy em

~udn The Bell Hyr SKmme r oa was rg na ainlaret cr191at
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GROSS WT. - LT(mT) - 29 (29.6) POWER LIFT - hp(kw) 1080 (805)*
PAYLOAD - lbs(kg) - 10000 (4536) IIVPLSIOr - 'hp(I-w) f

Ir FUEL - lbs(kg) - 10880 (4935) ENGINES LIFT 4- oarStunG
LENTM - f t(m) - 65.5 (20.0) Pi43iiSION ~ - oa aunCI
BEAM -ft(m) - 27 (8.23) FANS (DIA =1. 98 m) 4 4mixed flow
HEIGiff - I t(m) - 23.5 (7.16) PROELLERS (DIA = 3.05 m) - 2 3-bladed shrouded
SKIgRHr. - ft(m) - 4(1.22) SPEED -kts(kph) - 70 (130)
CUHION~ P - psf(nt/m) - 47 (2250) RNE- nm(Ia) - 240 (445)

ENDRNE- (hrs) -

MANUFACTUJRER- Bell Aerospace Co.
FIRSr TRIAL.S USE - April 1963

fteximum continuous power per engineI 33



II

SR.N5 - Warden Class

The Warden Class was the first hovercraft to be put into

quantity production in Britian. It has been operated in all

parts of the world from the Canadian Arctic to the Africian

desert. Designed to carry 19 passengers, it can also be out-

fitted for uses including firefighting, crash rescue, and as a

comercial transport with 2 MT payload.

GKS WT. - LT(mT) - 6 (6.1) POOR LIFT - hp(kw) 900 (671)

PYOD-lbsgkg) -3500 (58 FPLIK-h~w
FE - ltb(kg) - 2100 (952.6) EiINE LIFT -R lls ioyce,

LENUM - ft(m) - 38.75 (11.8) R OU1ICN Gncme or
EAM - ft(m) - 23 (7.01) FANS (DIA - 2.13 m) - 1 12-bladed cent.

]HEIGif - ft(m) - 16.3 (4.97) PROPELMS (DIA = 2.74 m) - 1 4-bladed CP

SKIRT Hr. - ft(m) - 4 (1.2) SPUD- kts(kph) - 50 (92.6)

a aongIN P. - psf(nt/) - 28 (136.7) RANM - nm(lan) - 220 (407.4)
OURA - (hrs) - 3.6

MANVFACIVRHI - E
* FUM~ IIALS USE - 1964

U 4I
U



SR. N5

This is a photograph of the SR.N5 as used by the Canadian
Coast Guard (CCG). It is used for coastal patrol and search and

1 erescue missions. The CCG has tested this craft extensively and
have developed methods of operation for each mission.

*1

ILI

1 5
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I SK-5

The SK-5 is the U.S. designation of the SR.N5 with designI changes for military applications. This was built in 1966 by

Bell Aerospace Corporation under licensing agreements with
British Hovercraft. By increasing the power with GE LM-100
1250 HP (932 kw) G.T. engines, the gross weight is increasedto 6.1 LT (6.2 MT). The payload is now 2458 lbs. (1115 kg)
and the cruise speed is still 50 kts (92.6 kph). Puff ports

for improved control and an improved finger skirt which reduced
spray were also added. Both the U.S. Army and Navy used the
craft in Vietnam.

6I
I 

"
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SR.N6 -Winchester Class

This craft was designed as a fast ferry for operation in
sheltered waters. The SR.N6 can acconmmodate 38 passengers.

I Besides passenger services, the craft has been operated in many
I commercial services including freight-carrying, hydrographic/

seismographic survey, offshore support, communications, crash
rescue, and firefighting.

GROW6 Wr. - MuTif) - 8.9 (9.1) LIFT' - hp(kw) 90D (671I PAIU2AD - lbe(kg) - 7000 (3175) PFIPLLIOK - hp(kw) -

FUM. - lbs(kg) - 2100 (953) ENINES LIFT -~1 Rolls Royce,
LENGTH - ft(m) - 48.42 (14.76) PROPLION ~ -1 Qxzie Or
BE 5A- ft(m) - 23 (7.01) FANS (DA-2.13 m) - I 12-blaed, Cent.

MIU- ft(m) - 17.33 (5.28) PHPURS (DIA - 2.74 m) - 1 4-bladed CP
S~a1r Hr. - ft(M) 2 - 4 (1.22) SED- kts(kph) - 52 (96.3)
a.UIUi P - psf(nt/m) - 30 (146.5) RAG - nr~ms() - 200 (370.4)3 - X3UMl, - (hrs) - 3.6

FIiir IRIALB USE - 1966

1 .1.7



m

i

1 -. P

I
I

SR.N6 Military Configurations

IThe SR.N6 has been outfitted with 4 blade shrouded
propellers that produced the same thrust yet the noise is reduced
lOdBA. The propellers are 6.83 ft (2.08 m) in diameter. The
SR.N6 can be used as a troop carrier with 45 troops or 6 LT (6.1 MT)
of mixed stores. The SR.N6 is also used as a fast attack craft with
one Hispano Suiza A.32 30 mn twin barrel cannon and one 7.62 mm
machine gun. This craft has also been outfitted with long rangej fuel tanks that increases the range to 7 hours.

I
[

I
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Vosper Thornycroft VT-i

The VT-i is a passenger/car craft. It is capable of carrying
146 passengers and 10 vehicles or 250 passengers. It is fitted
with two skegs within the cushion to allow for use of controllable
pitch water propellers. The craft can be operated from existing
terminals or simple low cost slipways and pontoon terminals. This
craft has undergone extensive tests and evaluation particularly to
evaluate its reliability and seakeeping ability.

GROSS WT. - LT(MT) - 77.7 (78.9) POWER LIFT - hp(kw) 1850 (1342)
PAYLOAD - lbs(kg) - 49000 (22000) PROPULSION - hp(kw) -1
FUEL - lbs(kg) - 11000 (4990) ENGINES LIFT - 2 Avco Lyccming,

LENGTH - ft(m) - 95.5 (29.1) PROU'LSION - TF-25 Or
BEAM - ft(m) - 44.5 (13.56) FANS (DIA = 1.52) - 8 centrifugal
HEIGT - ft(m) - 32 (9.75) PPE (DIA = .64 m)- 2 3-bladed Ca
SKIRT Hr. - ft(m) 2 - 5.5 (1.68) SEED - kts(kph) 40 (74)
CUSHION P - psf(nt/.i - 49 (239) RANGE - nm(lun) 160 (296)

EDUIACE - (hrs) 4

MANJFACIURR - Vosper Thornycroft (Hovercraft Division)
FIRST TRIALS USE - July 1969

9I



I VT-I Military Configuration

This craft has increased horsepower with 2 TF-35 gas-turbines
each rated at 2750 shp as 60 F. The fuel capacity is 20 LT
(20.32 MT). At a cruise velocity of 43 Kts (79.6 kph). The range
is 600 n.m. (1111 In) or 7-14 hours of endurance. This craft has
a water propeller.

Armament:

One 35 mm twin Verlikon cannon and 4 Exocet missile launches.

Search radar, fire control radar, fire control systems for guns

I and missiles and ECM equipment.

I1
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VT-2 Fast Patrol, Lightly Armed

This fully amphibious hovercraft is similar in overall size
and configuration to the VT-1. The VT-2, however, employs air
propulsion in place of water propulsion to allow for amphibious
operations. The VT-2 is intended for military applications
including the fast patrol, lightly armed version pictured above.

The other versions available are:

Logistic Support (unarmed)
Multi-Purpose Logistic Support
General Purpose Patrol
Fast Patrol, Heavily Armed

An additional 10.7 MT of fuel increases the range of 1852 km.

GROS WT. - LT(Mr) - 10.27 (104.3) POWER LIFT - hp(kw) 3800 (2834)
PAY)AD - lbs(kg) - 11200 (5080) PROPULSION - hp(kw)IFUEL - lbs(kg) - 54900 (24900) ENGINES LIFT 2~ Rolls Boyce,
IR(7I - ft(m) - 99 (30.17) PROPULSION Marine Proteus Or
AM - ft(m) - 46.5 (14.17) FANS (DIA -4 Cent.

HEIGRT - ft(m) - 30.25 (9.22) PROPELLRS (DIA = 4.14m) - 2 ducted fans, C
SKIRT Hrf. - ft(m) 2 - 5.5 (1.67) SPEED - kts(kph) - 60 (111)
CUHION P - psf(nt/m) - 48.7 (238) RANGE - rnm(lan) - 700 (1300)

ENDU1RANCE - (hrs) - 11.5
MANUFACI!RE - Vosper Thornycroft
FIRST TRIALS UBE - 1974

11
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GROSS WT. - LT(Mff) - 44.6 (45.4) RPVER LIFT - hp(kw) -~3800 (2834)
PAYLOAD - lbs(kg) - 33600 (15240) PROPULSION - hp(kw) -i
FUEL, - lbs(kg) - 20000 (9144) ENGINES LIFT 1~ Rolls Royce,
LENGTH - ft(m) - 77.2 (23.5) PR0PULSION -IProteus Marine cir
BEAM - ft(m) - 45.5 (13.87) FANS (DIA = 3.5 m) -I 12-bladed Cent.
HEIGiff - ft(m) - 38.5 (11.73) PR(YPELLERS (DIA = 5.8 m) I 4-hladed CP
SKIRT r. - ft(m) .,- 5.5 (1.68) SPEED - kts(ksh) -50 (92.6)
CUSHION P - psf(nt/tfi) - 60 (293) RANGiE - mlan) -120 (222.2)

MANUFACTURER - cI FIRST TRIALS USE - 1969

* 12
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SR.N4 Mountbatten Class -Mk

This craft, the free world's largest hovercraft, is currently
in service across the English Channel. Fully loaded it can carry
254 passengers and 30 cars. It's design employs four controllable
pitch (CP) propellers and four centrifugal lift fans. One fan and
one propeller are powered by one Rolls Royce (R.R.). Marine
Proteus gas turbine (GT). The propellers on the SR.N4 are mounted
on swiveling pylons which enable the craft to be easily maneuvered
and controlled in crosswinds.

(RDS WT. - LT(Mr) - 169 (172) PWER LIFT - hp(kw)
PAYI1AD - lbs(kg) - 118000 (53850) PWOPUISION - hp(kw) - ( 2535)
FE - lbs(kg) - 36000 (16330) ENGINES LIFT -I 4 Rolls Royce,
LENGH - ft(m) - 130.17 (39.68) PW)PULSION -( Marine Proteus Gr
BAM - ft(m) - 78 (23.77) FANS (DIA = 3.5 m) 4 fixed pitch 12-bladed
HEIGHT - ft(m) - 37.7 (11.49) PITELS (DIA = 5.79 m) - 4 4-bladed (P
SKIRT IT. - ft(m) - 8 (2.44) SPEED - kts(kph) - 60 (111)

2CUSIION P - psf(nt/m) - 50 (244) RANGE - nm(kn) - 170 (314.8)
ENDURANE- (hrs) - 2 - 5

MANUFACMTHER - British Hovercraft Corporation (SE)
FIRST TRIAI USE - August 1968

I
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SR.N4 - Mountbatten Class - Mk 3
(Proposed)

This is a design study for a 'stretched' SR.N4. It
would be capable of carrying 396 passengers and 53 vehicles.
To maintain the performance the Rolls Royce engine wereuprated to 2834 kw. This craft would be capable of

operating in .61 m higher waves with less adverse motions1than experienced on the Mk 1.

am WF. - LT(MT) 236 (240) POWER LIFT - hp(kw) 3800 (2834)
UPAYLAD- lbs(kg) -420 (109728) P"UISION- hp(kv)
PL E- lbs(kg) -ENGINES LIFT- 4 R.R. Marine,

- ft(m) 177 (53.95) PPUSION - Proteus Gr
BEAM - ft(m) -87 (26.5) FANS (DIA - 4, Fixed Pitch, 12 Blade
HEIGHT - ft(m) -unknown P1PELERS (DIA = 6.4m)- 4, 4 bladed, (P
SKIRT Hr. - ft(m) 2 - 0 ED - kts(kph) - unknown
aUSctN P - psf(tt/n), 44.7 (218) RANGE - an(Ion) - unknown

ENDURANCE - (hrs) - unknown

MANUFACTURER - BHC
FIRST TRIALS USE - Design Study

11
I
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I SEDAM N 300 Naviplane

The N300 is in ferry service for Gironde Department. It can
carry 90 passengers or 4 cars and 35 passengers. It incorporates
four axial fans and employs the Bertin Jupe-type skirt system
which allows this craft to be fully amphibious. Military versions
for use in coastal patrol, salvage, rescue, assault landings and

logistic supply are being studied, but to date none have been
built.

GROSS wT. - LT(Mr) - 24 (24.5) POWER LIFT - hp(kw) 1250
PAYLOAD - lbs(kg) - 28660 (13000) P1U'ULSICI - hp(kw) - (2)
FUEL - lbs(kg) - ENGINES LIFT 2 Turbomcca,ii - ft(m) - 78.75 (24) PROLSION Tunmo, III N3
EAM - ft(m) - 34.42 (10.5) FANS (DIA = 1.9 m) - 4 11-bladed, axial
HEIGHT - ft(m) - 24.58 (7.5) PROPELLERS (DIA - 3.6 m) - 2 3-bladed CP
SKIRT Hr. - ft(m) 2 - 6.58 (2) SPEED - kts(kph) - 45 (83.3)
CUSHION P - psf(nt/m) - 34.5 (168.4) RANGE - mn(Ian) - 130 (241)

EDURANCE - (hrs) - 3

I MANUFACUE - Societe D'Etudes Et De Development Des Aelrolisseurs Marins (SEDAN) i

FIRST' TRILS..USE - Dec 1967

-- 15



SEDAM N500 Naviplane

I The N500 is a mixed-traffic ferry currently in production.
The projected payload is 385 passengers and 65 cars. Like the

N300, the N500 utilizes the Bertin Jupe-type skirt system.

am8 yr. - LT(bY) - 225 (228.6) RIVER'LIFT - bp(kw)320(86
PAYIO - lbs(kg) - 187400 (85000) PIU'ULSION - hp(kw) -

RMh - lbs(kg) - 44100 (20000) ENGINES LIPT -2 Avoo Lyocuing TF-40
LENMH1I - f t(m) - 177.17 (54) PROPULSIONI 3 TF-40
BEAM - ft(m) - 78.75 (24) FANS (DIA = 14 rn) -2 13-bladed, Axial
HEIGHT - ft(m) - 55.75 (17) PFCELtERS (DIA = 21.3 m) - 4 bladed, Cl'
SKIRr Hr. - ft(m) 2- 11.8 (3.6) SPEED - kts(kph) - 76 (141)
CUSHION P - psf (nt/m) - 36.1 (176) RANGE - m(lan) -

ENURANCE - (brs) - 5

MNFCM - SEDMI FIRST TRIALS LSE - Design Study

1 16



I Mitsui MV-PP5

The MV-PP5 is intended for fast ferry services on Japanese
coastal and inland waters. The craft is now in production at the
rate of 4 per year. This craft uses retractable water rods for
increased maneuverability. The MV.-PP5 is a passenger ferry that
carries 50 passengers.

GROS WT. - LT(&fr) - 12.5 (12.7) POWER~ LIFT - hp(kw) 10ji50 (783)
PAYIDAD - lbsgkg) - 12000 (5590) PROPULSION~ - hp(kw)
FUEL - lbs(kg) - EINRS LIFT -~1 General Electric,
LFENGIH - ft(m) - 52.5 (16.0) PR(X7ULSION li 12400 C7r
BEAM - ft(m) - 28.17 (8.6) FANS (DIA = 2.3 m) -1 13-4iladed axial
HEIGHT - ft(m) - 14.4 (4.4) PRCELUMS (DIA = 2.6 m) - 2 3-bladed (P
SKIRT HT. - ft(m) 2 - 3. (1.2) SPEED - kts(kph) - 45 (83.3)
CUSHIONq P - psf(nt!m) _ 42.3 (206.6) RANG - tin(Ia) - 160 (296)

ENDRANCE - (hrs) - 4

MANUFACIURER - Mitsui Shipbuilding and Engineering Co. Ltd.3 FIRST TRIALS9 USE -August 1968

1 17
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Mit.ui MV-PP15

The Mitsui MV-PP15 was developed as a larger version of the
PP5. The MV-PP15 is designed for high speed passenger ferry
services. It can carry 155 passengers. This craft uses
retractable rubber-tired wheels that act as rudders and brakes.
These wheels also provide ground contact for beaching and
amphibious maneuvers.

GRSS WTr. -LT(MT) - 44.6 (45.4) POWER LIFT - hp(kw) - 1950 (1454)
PAYLOAD - lbs(kg) - HPUL9ION - hp(kw)

, FUEL - lbs(kg) - EN GINES LIFT 2 Avoo Lycaning,
IH - ft(m) - 80.1 (24.7) PIrZULSICN TF-25 ar

BEAM - ft(m) - 41.67 (12.7) FANS (DIA = 2.3 m) - 2 13-bladed Cent.
HEIGHT - ft(m) - 25.9 (7.9) PICPELLERS (DIA = 3.2 m) - 2 4-bladed CP
SKIRT HIr. - ft(m) 2 - 5.25 (1.6) SPEED - kts(kph) - 50 (92.6)
CUSHION P - psf(it/m) - 33.6 (164) RANGE - nm(len) -

EDRNE- (hrs) - 4

MANUFACnURE - Mitsui
FIRS TRIAL USE - Autumn 1972 E-

3 18
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I

M -Raduga

SThis is an experimental vehicle used to develop controlItechniques and poieamphibious experience and data on skirt
design. There isa crew of one and 5 passengers could be carried.

SKIIIT Hr. - LT(m) -2.68 (2.72) E E - hp(kw) - 220 (164)
PAYIC ) - lbs(kg) - 1IR ION - hp(kw) - 220 (164)

L - lbg kg) - UGINES LIF - 1 AI-14R
LE CIVREH- - - 30 (9.40) Pr PUII - 1 AI-14R
FIRS- ft(m) - 13.5 (4.12) FANS (DIA = 1.8 m) - 12-bladed
HEIGT - ft(m) - 11.2 (3.4) P (DIA = - 2-bladedSKIRT hE. - ft(m) - SPEED - kts(kph) - 59.4 (110) ,
WSHIOfN P -psf(nt/m-) -16.6 (81) RANGE - rn(Iw)

DR1E- (brs) - 3-'

KMANUFA tRR- Krca._mye Sonmovo Shipyard 1! FIRST 'TRIALS TUEE - 1963

3 19
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I Sormov'i ch

This craft was also designed with a peripheral jet, but when

Raduga showed such improvements with the addition of flexible

skirts, this craft was also fitted with a skirt system in 1970.

The Sormovich also has a patent on a radial air-diffusion system

that permits forward and aft lift air distribution from the stern

I mounted axial fan. This craft is used as a 50 passenger ferry.

GROSS WT. - LT(MT) - 35.9 (36.5) POWER LIFT - hp(kw)

PAYLOAD - lbs(kg) - 18000 (8128) PIFPULSION - hp(kw) 1715)
- Ibs(kg) - ENGINES LIFT -I Ivchenko AI-20K,

3 LET - ft(m) - 96 (29.2) PROPUISION -I shaft turbine

5 BEAM - ft(m) - 32.79 (10.0) FANS (DIA 
= 3.4 m) - 12 blade C]

HEIGHT - ft(m) - 23 (7) PROPELLERS (DIA = - 2 4-bladed ducted C]

SKIRT Fr. - ft(m) 2 - 3.28 (1) SPEID - kts(kph) - 54 (100)

CUSHION P - psf(nt/m) - 26.8 (131) R - nm(kn) - 320 (593)
ENDURANCE -(hrs)

MANUFACTURER - Krasnoye Soriovo Shipyard
FIRST TRIALS USE - Oct 1965
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I Navy ACV 1967

In the summer of 1967, this vehicle was first demonstrated
to the public at the annual Navy Day Review held on the Neva
River in Leningrad.

GROS WT. - LT(Gfr) - 13.4 (13.6) POWER LIFT - hp(kw) - 350

PAYLOAD - lbs(kg) - PROULSION - hp(kw) - 350
FUE - lbs(kg) - ENGINES LIFT - 1 engine
LENGM - ft(m) - 69.9 (21.3) PF1CPJLSICN - 2 engines
EEAM - ft(m) - 30 (9.14) FANS (DIA - -

HEIGIh'r - ft(m) - P]E1FaM S (DIA = -

KIRT IT. - ft(m) - SPEED - kts(kph) - 50 (92.6)
CUSHION P - psf(nt/-) - 16 (78.2) RANGE - n(kn) -

ENDURACE - (hrs) -

MANUFACIUM - Krasnoye SormDvo Shipyard -
FIR TRIALS USE - 1967

_21
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I Gus/Skate

Skate is a 50 seat amphibious hoverferry built by the U.S.S.R.
Military versions of the Skate, called the Gus, are in production
for the Soviet Army and Navy. Variants built so far appear to be
employed as fast amphibious transports for Soviet marine's and
infantry units.

I

GWSS WT. - LT(Vr) - 24 (24.5) POWER LIFT - hp(kw)
PAYIDAD - lbs(kg) - PFMULSION - hp(kw) 780 (582)
FUEL - lbs(kg) - EFjINES LIFT - 1 TVD 10 Marine (Ir
TH - ft(m) - 67.6 (20.6) PPULSION - 2 TVD 10 Marine GT

EAM - ft(m) - 24 (7.3) FANS (DIA = - axial
HEIGMT - ft(m) - PRELLERS (DIA = - 2 3-bladed CP
SKIRT iT. - ft(m) - SPEED - kts(kph) - 50.0 (92.5)
CISHION P - psf(nt/m) 37 (182) RANGE - nm(km) - 200 (370)EDRNE- (hrs) -

MANUFACTURER - K:ranoye Sonro
FIRST TRIALS USE - 1969

I
* 22

I



I

IAist
The A ist is similar in appearaneC to t he SRN-.4. It has

been mainly used by The Sovijet Navy as a short to medium
range heavy log ist ic cra ft capable of deli very mechanized
infantry and tanks. Bow and stern ramps exist for through
loading and a remotely operated rapid fire cannon can be seen
ahead of the cabin. The Ai St uIses four counter rotat ing,
variable pitch propellers.

GIE6S WT'. - TI(M1T) - 196 (200) LO1%Th LIFT - hp(kw) -

PAYLOAD - lbs(kgz) - PROPLSION - hp(kw) -

FUEL - lbs(kg) - ENGINES LIFT
LENUH - f t(m) - 145 (.14.19) PROPULSION -
BEAM - f t(m) - 55 (16.76) FANS (DIA = - Centrifugal
HEIGH1T - ft(m) - PFIDPELI-flS (DIA =- 4. N?
SKIRT Hr.-ft(i) - SPEED - kts(kph) - 70( ma~tx
CUSHION P. -psf(nt/m )- RANGE - min(kn) -

D1DE RMCE -(hrs) -
IMNUFAC!JR]R
FIRST TRIALS USE-

23
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' I Voyageur

The Bell Aerospace Canada Voyageur is an amphibious hover-

craft designed to haul up to 25 tons over Arctic ice and tundra.
This payload is equivalent to that of most transport aircraft
used in supply roles in the north. The craft features modular
construction for ease of transportation. The basic flatbed hull

of the cargo version allows for easy modification of the
T 1Voyageur to a 140 passenger ferry or to a military weapons plat-
A form configuration.

MS WT. - LT(MT) - 40 (40.8) POWER LIFT - hp(kw).
PAYIMD - lbs(kg) - 30000 (13600) PUISIX - hp(kw1
FUEL - lbs(kg) - 18400 (8350) ENGINES LIFT 2 Pratt & Whitney,
11NM1H - ft(m) - 64.8 (19.8) PUSIC -N S'Tlr-75 Twin Pi, Or

BEAN - ft(m) - 36.7 (11.2) FANS (DIA = 2.1 m) 2 12-bladed Cent.
HEIGfr - ft(m) - 22.0 (6.7) P EL (DIA = 2.7 m) - 2 3-bladed (P
SKIRT r. - ft(m) - 4 (1.22) D - kts(kph) - 40 (74), 471

USHIiCK P - psf(nt/md) - 49.2 (240) RANG - in(n) - 550 (1020)
EVU14NCE - (hrs) - 13.5, 32

MMANFACI R M - Bell Aerospace CanadaI FIRfT TRIALS USE - November 1971

lmaximum speed, calm water
23 hrs endurance with 60000 lbs payload 24

and 4170 lbs fuel
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I. Voyageur Military Configuration

The Voyageur has been evaluated by the U.S. Army for

Logistics Over The Shore (LOTS) missions. This photograph shows

a test conducted by the U.S. Army and Navy. The craft is carrying

2 standard Milvan containers ashore during Exercise OSDOC II (Off-

Shore Discharge of Containerships) that was conducted in 1972 atIFort Story, Virginia.

I25
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GM W.-L(r 57(60 I-F -- pk 30 M
PAYAD - .~g 000(56 RWIN-h~w

FUEL- lb~kg -200 1225 EIk I FT1ngC M5

rM~ HrU . -Lft(f) - 15. (1.) SRLID- t(k) - 15 (655 PAYLOAD - psbe(g)m - 10000 (4362) RAME - h(kw) - 157 (:92)

L D G I HA M - B elm l 4 4 .5pa c ( 1 3 .6 ) E N D U R A N C - T w n - 50 1

BESTRAM S 1t97460 79 M (I . m et

*1 HI~i - t~m) -200(61) 1~EAL~ DIA2.7m) -2 3blaed6



JEFA
Thi isoeo FeinpooasfrteApiiu sal

LadnIrf AL)porm hs rf sbigbitb eoe

s h isde isroneler of2resignpreoosals rote for thef Ampnib ouAsa l
Ge nevCrprationt. The JEFF(A) hs aebg/ericcarr skirto system.

lsrue pr03 kopelers a c apal oveirlo a odtdior rftcnto

GROS ~ S WT. - LT(Mr) - 152 (154) ERLIFT - hp(kw) -J 2,800 (2,090)
- PAYWAD - lbs(kg) - 120000 (54430) PRMJLSION - hp(kw) - 2,800 (2,090)

FUEL - lbs(kg) - 4000 (18140) ENINES LIFT - 2 AVUD Lyxunlng TF-40
11213fl - ft(m) - 96 (29.26) PFOMIOq - 4 AWUD Lyoming 17-40
E EAM - ft~m) - 48 (14.63) FANS (DIA = 1.22 m) - 8 Single entry cent.

* HEIGif - ft(m) - 19 (5.79) PF43ELLM2 (DIA -2.27 m1) - 4 shroudged on pylons
SKIRT Hrf. - ft(m) 2- 5 (1.52) SED- kts(kph) - 50 (92.7)1
CUSIO P - psf(nt/m) - 73.8 (3534) RANGE - tn(la) - 200 (370.7)'

EMMNE - (hrs) -

MWJACUE - Aerojet General Corporat ion
FIS 1'RI USE - S..une 1977

Isastate 2, 25 knot headwind 2
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I JEFF(B)

This craft is being built by Bell Aerospace Corporation
for the AALC program. It has bag/finger skirt system and two
fixed mounted shrouded propellers. Movable rudders are mounted
in the slipstream of the propellers for craft control. This
vehicle incorporates an integrated lift and propulsion system
by coupling 3 engines to two double entry fans and one shrouded
propeller per side. The JEFF(B) utilizes a bag/finger skirt
system with longitudinal and lateral seals that compartmentize
the cushion. The JEFF(B) is also designed to carry up to

i 150,000 lbs. of payload in an overload condition.

GROSS WT. - LT(MT) - 152 (154) POER LIFT - hp(kw) - 2,800
PAYLOAD - lbs(kg) - 120000 (54430) PROPLLSION - hp(kw) -

FL - Ibs(kg) - 38800 (17600) ENGINES LIFT 6 AVCD Lycaming TF-40)
LEN IH - £t(m) - 87.5 (26.69) PIRUSION
BEAM - ft(m) - 47 (14.33) FANS (DIA = 1.52 m) - 4 Double entry cnt. z
HEIG T - ft(m) - 19 (5.79) ROEL (DIA = 3.58 m) - 2 Shrouded (2 bow T)
SKIRT Ifi. - ft(m) - 5 (1.52) SPEED - kts(kph) - 50 (92.7)] , 4
CUSHION P - psf(nt/f) - 79.0 (3782) RANGE - nm(In) - 200 (370.7)1

EIJ1WCE - (hrs) -

MANUFALIUM - Bell Aerosace Corporation

FIW ThIALS USE - Sumer 1977
Isea state 2, 25 knot headwind 28I,



: 1Arctic Surface Effect Vehicle Concept
This is a conceptual design of a 172.5 MT military Arctic

Surface Effect Vehicle. A deep pericell skirt system was
developed around the basic JEFF(A) hull design that was enclosed
for crew accommodations. The sphere mounted at the stern is the
obstacle avoidance radar system used for navigation in the iceI ridge fields that are prevalent in the Arctic.

GHM WT. - LT(MT) - 169 (172.5) POWER LIFT - hp(kw) 620 460
PAYIDAD - lbs(kg) - 60000 (27220) 1HNUiSIctq - hp(kw) I (460
FUEL - lbs(kg) - 860001 (39,000) ENU LIFT4Gart90
LEG - ft(m) - 86.6 (26.40) 1FCU1SICM

BEM- ft(m) - 42.5 (12.95) FANS (DIA = 1. 58 m) 8 Cet. 990 deig
HEIGfl' - ft(m) - 44.75 (13.65) PELIERS (DIA = 2.27 m) - 4 ShroudedI acIr Hr. - ft(M) 2 - 9(2.74) SPED- kts(kph) - 50 (92.7)1,502
CLURICW P - psf (nt/mi) - 103.2 (4941) RANGE - run(Ian) - 646 (1197)1, 528

MUNCE - (hrs)

DEINR- AerojetI FIIffr TRLALS USE - Cenceptual Design
lover water at sea state 2 (no wind)2over ridge, ice/snow (no wind)

* 29
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I Arctic Surface Effect Vehicle Concept

This is a version of the JEFF(B) design adapted to the Arctic
environment. It incorporates a deep bag/finger skirt system with
longitudnal and lateral seals that compartmentize the cushion for
added stability. The basic JEFF(B) structure has been widened and
the open cargo area has been partly enclosed for crew accommo-
dations.

C93 Wr. - LT(r) - 156 (159) POWER LIFT - hp(kw) - (
PAYLOAD - lbs(kg) - 60000 (27200) - tMIpN - ~T3 (2666)

FUEL - lbs(kg) - 60000 (27600) EIGINES LIFT 6 I

1ENUH - ft(m) - 92.58 (28.22) PRKULSION 6 AVCD LycimingTF-40 (Il'
EM - ft(m) - 68.67 (20.93) FANS (DIA = 1.52 m) - 4 double entry cent.IHEIGIHr - ft(m) - 40.67 (12.40) ]PRPEL[ERS (DIA = 3.56 m) - 2 4-bladed, shrouded
SKIRT Hr. - ft(m) 2 - 10 (3.05) SPE - kts(kph) - 57 (105)2, 602

CiSHION P - psf(nt/m) - 81.4 (3897) RANGE - nm(ln) - 370 (686)1, 3302
EMURACE- (hrs)

DESIGNER - Bell Aerospace Corp.
FIRST TRIALS USE - Qonceptual Design

lover water, sea state 2 (no wind)2over ridge, ice/snow (no wind)

I 30
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traverse. The design can accommodate a crew of 22 for up to
14 days on station.

(R)88W. -LTMr) - 482 (490) POWERLIFT- hp(kw) 2400(1,OL PAYLOAD - lbo(kg) - 213000 (96600) PH!JL9IOK - thp~kw) ~2,00(790
MMl - lbs(kg) - 179500 (81420) ENGINES LIFT~ 2 General Electric,
LENMHl - ft(m) - 165.3 (50.38) PRIOULMOCq IMi 2500 OTE EAM - ft(m) - 83.2 (25.36) FANS (DIA - 1. 52 m) -12 dbl width/inlet cent
BEIGHT - ft(m) - 53 (16.15) MMMlL (DIA - 4. 11 in)- 4 blade shrouded
SKIR Hr. - ft(m) - 10 (3.05) SE)- kts(kph) - 80 (1481, 532
auMIic P - psf(nt/W) - 88.0 (4213) RANGE - run(lmn) - 800 (1480), 5302

CUJRNE - (hrs) -

MIS ~ TIMBE - Conceptual Dsg
lover ridge, ice/snaw (no wind)

2over water, sea state 2 (no wind) 31
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j Twin Cushion SEV Concept

This is a conceptual design that has increased rollIstability, increased obstacle clearance and increased efficiency
at high speeds over conventional hovercraft. The design has two

high length-to-beam ratio cushions separated by an airfoil

section. At high speeds the cushion is off-loaded by aerodynamic

lift reducing the lift power required. From the separation of the

twin cushions, roll stability can be maintained and even increased
with an increase in the cushion depth.

Another updated version of the twin cushion concept isI discussed on the next page.

1 32
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Twin Cushion SEV Concept

One of the most attractive missions for the TCSEV could be as a
multi-mission craft. It is estimated that a 200 m. tons TCSEV could
perform a combination of the following missions in operation with the
fleet:

9 ASW e Salvage
* ASU 9 Mine countermeasures
9 Coastal Patrol * Transport of
e Search and Rescue standardized containers

The arrangement of the craft with its large deck area and access to the
ground would facilitate quick change of mission packages and efficient
switching from one role to another. This capability would also make
maximum use of a given craft. Though more detailed work needs to be
done in the area of mission evaluation of this craft, the advantages of
the TCSEV do appear to offer new and improved potential for application
of this new surface effect vehicle.

GROSS WI. - LT(Mr) - 200 (203) POWE LIFT - hp(kw) 6 (4660)
PAYLOAD - lbs(kg) - 67200 (30500) PROULSION - hp(kw) 60
FUEL - lbs(kg) - 95900 (43500) ENGINES LIFT 4 Garett
IRIJM - ft(m) - 144 (43.9) PROPULSION
EAM - ft(m) - 27 (8.23) FANS (DIA = 1.66 m) - 10 axial
HEIGiR - ft(m) - 40 (12.19) PROPELLERS (DIA = 4.11 m)- 4 shrouded, 3 blades
SKIRT i. - ft(m) - 13.1 (4.0) SPEED - kts(kph) - 80 (148) l

CISHION P - psf(nt/m ) - 87(4166) @ 0 kts. RANG - nm(km) - 885 (1640)'

63(3016) @ 80 kts. ENRANCE - (hrs) - 11

DESIGE - D ,"D
FIS TRIALS USE - onceptual Design

lover calm water

*33
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