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Yoo 'd Bawe to lock with jaurticed aya at someone whao
came un o you and said, “Hey Mister, lamme tell vau
something, whesls are square. I've gol something hera
which'll twrn that Herkything into an airplane thet'll lend
on water, a beach, marshland, or just about anything else
that doesn't have something funny like a tres or a
mourtain in the middle of i, Matter of 201, this beauty
can taxi gwer sturnps, ditches, rocks, andd even the Great
DEsmal Swamp,”

Aot naw you're convinced the guy is same kind of a
wezirdo as he whips out a large sheet of butchar paper with
4 surprisingly accurate likeness of 3 0130 skatched
thereupan. Except it looks kind of  funmy,
yknow ., . strangel Upon closar examingtion, an unusual
fetlmg beging to cresp inand finally overwhalms youw, The
rears bagin to rodl, & treémaor starts 21 the tip of your toes
and works itself upwards, finally wou break out in
uncontrollabie lavghtar,

Mo wheeds! | maan the thing kas no roblars, IE just has
this big rubber doughnut whatzit thet loocks like an
alargated mrer (ube on the bottormn of the girplans, And
the airplang is suppesed (o land on that ting? And tExi?

In your wall-founded skepticiam, vou send the nut off
1 e loony ki, @sting after him guips dredged from
wisdom such as: I it den't rall, it won't iy, and
Wheels are beautiful,” and "Your grandmothar weasrs an
innes tube,” You concade, begrudgingly, that the last
remark was more emotional than bom of wisdom, but
after all, what a ridiculows idea.

Months later you plck vp a copy of AVIATION WEEK
AND SPACE TECHNOLOGY which ssnounces Al
Cushion Landing System to be evalugted jointly by 1the
5 ard Camada.” The doughnut an the battom of the
test airplane laoks familiar,

THE AR CUSHION LANDING SYSTEM

Using its own funds, Textron's Bell Aérospace Chvision
irstituted a developmart and flight test program to
evaluaie the practicality of the Alr Cushice Landing
Swstem {ACLS), using a modified LA (Lake Amphibian]
a5 @ test-hed gircraft. Then in 1989, the Ar Foroe Flight
Dymarmics Laberatory awarded a contract to Bell for
continuation testing of the ACLS equipped airoraft,
During the tests, the LA-d aircreft was soocessfully
aparated from a variety af surfacas including snow, ice,
water, roush surfaces, mud, obstacles up 10 9 inches, a
water-filled diteh, and stancard conorste nunways. The
tests proved the feasibility of ACLS on light aircraft and
the next, logical step wes 10 consider the application of
the syatam 1o medium and heswweight afrcraft,

In all honesty, the air cushion contect mediam ide is
nat all that naw. Pressrgly, the Emglish operate an alr

MARCH 1873



ACLE WITH
FILOW BR&KE CONCERT

A T \WPLATER B TR
SHONIAG BEAGIEE PILLOAY
1 1Late L Ton

SERANETE did
SUEFLY MARITDRR

SINE SHDRAINE MILLAA CONRELT

[FLL SELTON

cushion surface vehicle an daily rans goross the channel.
This monstar weighs in at 163 tons or about twice the
weight of a C-130. Here at hame, the Mavy has & 3 ton
ACY and the Srmy hes opereted an 8 ton ACY in Vit
Marm. Tha Air Farce has been studying the conceat and 15
application o airoaft since 1966, The At Cushion
Larding System is basad on the "ground affect” principle
which employs a stretum of air instead of whenls as the
ground contact mediver, A kege rubber trunk {preumatic
tag) encirdes the botom of the fusslage, providing an air
duct and s=al for the air cushion, The battom af the trunk
containg hundreds af small vent hioles (jats) which ailow
egcaping air supplied from sn on-board powser sgurce to
form an “gir cushion™ baneath the aircraft, The ondboard
pOwEr SOUrce calses air pressure higher than atmosphearic
to be exerted on the area directly balow the gircratt. This
additional pressaere produces & Torce equal to the weight
of the sircrefi, Because of the low ground ower-pressure,
tha ACLS will anable en aircrsft to operate from surfaces
of wery low-braring stréngth, Additionslly, the air beg i=
ratractable, thaugh not in the traditional cemantiaral
landing gear sanse, After aiborne, & the afr beg is
depressurizing, the rubber corracis and hugs the fuselage
like a glove,

AIRCAAFT HAMDLING CHARACTERISTICS

The only flight-test data available thus far on the
hendling crarscteristics of an ACLS equipped airoraft
comes from the flight tests of the La-4 alrcraft, OF course
mary  studies  have  brought out  the  amticipated
perfarmanca of an ACLS-squipped tactical transport and
in May of this year, the joint LLS-Canadian test of an
AL S-equipped C-118  [Dedaviland  Buffalo) will get
urder way and will, undoubtadly, bring ina ream of data,

TAC ATTACK

In the meantima, using predicted performance coupled
with LA-4 flight test info, we @n tske a look st the
axpectad kandling characteristics,

TAKEQFF

Let's turn first to the LA-4 test pilot’s comments,
*The handling and control qualities in the takeoff ‘roll’
are satisfactory. Steering control becomes more positive
and zimple a8 asrodynamic effect increases with spesad,
The aircraft csn sasily maintein & treck aloang the romeay
centerling, and after wansitian 1o the airborne condition,
requires less chanoes in antitude and heading to continug
flight tharn the standard aircraft,”

Tha tskeoif distance of an ACLS equipped aircraft
should be somewhal less than that of a comparable
wheded akreraft, The parasite deag of whe smoothly
coroured ACLS is about egual to the drag on @
corventional gear but the momantum drag of tha ACLS is
less than tha rolling resistance of wheals.

Preix: cxprrmey of Texeron Baf Asrcamtn Divion, B e, LY.

The LA-4 modified with ACLS taking off over waber,

Wards cmatity 81 Taal we'd Bl & morpon Diviios, Suifele, bUF.

Thwe modified La-4 taxiing over an open farm Geld.
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WHEELS ARE STURRE

LANDIMG

Mew techniques and procedures are gaing o have to be
learned by the pilat in ceder 10 handle the Barding in the
ACLS aircraft, especially to courer @ crossaind situation.
The LA-4 test pilot made thess comments concsrning a
craby lancing, “The true effect of the gradient winds could
ke obserwed during approach, On the gress lending, the
wand was 90 degraes oross from the left ot 10015 knots,
The zalected grass arca paralleling (the runway) wes at
least 10 feat below the rumwey leval, A constant decrab
was recuired s the aircraft settled imto the depression
densrvwind from the rumesy. The very steep wind gradient
resubted in a “stalled” lending, On g whealad gear landing
this would heve been g wery kard landing, The ACLS
sbsorhed the impact with no undue pitch oscllation and
wies under goaod control during rellout, The crab angla
daveloped during heavy crosswind landing and rallout
might ook alarming to an external viewar, but from insids
the aircraft they are the view e pilot would expact from &
good 1o parfect crosswind landimg gear ar whe “salling” a
ses plang woand from dock,”

If you've never "zailed™ & =saplane to and from a deck,
i1's obvics thet [ending an ACLS aircraft in & croswind is
going to call for & new bag of tricks.

TAXIING

With no wheels an the beast, the term “nosawhael
steering”™ plummets out of the vocabulary. Corsider for a
moment the situation whers you're parked on 2 standard
ramp with aireraft on both sides 2od wdth 8 beisk 20 knot
wind blowing from right to left. You start the enginas,
thern flip a switch to fnflate the ACLS. The ACLS
lracames prasurized and the aircraft rses slightly as it's
supported by the air flow undernagth, With no additionsl
inputs on vour part, the airplene will begin o move
dengrmind. Wiy? Thara's little or no friction betwesan the
ACLS and the ground and the foras of the wind will mave
the airplare, 5o, B0ain, & new Bag of tricks 15 going 1o hayve
to be learnad. Ditferantial power and brakas will kave to
be wsad to steer the airplane on the ground and counter
gy crogewineds, Brakes?

The brekes on the ACLS consigt of a series of pads (or
pllews] on tha bottem of the cushion which, when
getivated by the pilot using the stendard contrals, will
press Bgminst the surface. Siwdies indicate the same
braking efficiency @an be achieved with this system as
with  narmal  whealed  braking  swsterms,
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GROUND HANDLING

Tha maintenance woops aré going te have ther hands
full with an ACLS awplane With no whesis on the baar,
It's going to make dragging the airplane sround the patch
somewhat of a chore. Also with nathing to suppor the
sirplane, onca tha ACLS is depeessurized, the big machineg
i5 about as mabile gz 3 beached submarmine, 5o, first,
same method 1o support  the  awplang must  be
incorporeted  im the ACLS design, One method o
accomplish this is to provide an inner bag wihich remains
inflated once the ACLS is depressarized. Then, in order to
pive the girplansg some ground mobility lwithout restarting
the ACLS power supply engines), some sttach points on
the fuselzge to hook up s @t of wheeled dollies will, most
prodably, be provided, The ground handling problem
sppears 1o be the most sswere hmiation of the ACLS
caneept,

COET

The basic mission of tactical alelift iz to provide
transportabion of personnel snd equipment ta the forward
tactical locations within the theatar of operaticrs. 1t is
essential that the cargo, whether air-dropped or air-tanded,
be delhvered as close (o the abjective area as possibla. To
indicate the cost feasibility of ACLS, the Air Force Fiight
Dwnamics Laboratory anglyvzed the ocost effectivaness of
ACLES over present resupply methods o maintaining a
5000 man fighting force in a fonsard, austers area. The
Tl lonwl my chart surmmarizes that study.
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iWhen concarned only with mission cost, it's clear that
an ACLS squipped tactical wransport will gain startling
svings aver  any  oefivery method  presently  baing
employed, The closest thing to it = LAPES (Law Altitude
Parachute Extrection System) which costs 350 per ton
{52053 men for 3 menths) & compared to $20 per ton for
ACLS. Mate the site pwepsrstion cost of an unsurfaced
ey and an A2 BAT rumwey. ACLS practically
elimingtas site praparation cost.

SUMBMARY

To call wpon a familisr coliche, thiz hes been &
“prad-brush™ look at ACLS. Mot all of the factors which

TAC ATTACK

affect  development, testing, and  employmant  ars
presanted. There are limitations to the systerm which
hawer't bear fully explored hare, and which, indead, may
it surface until the tasting program gets under way, But,
should the tests with the C-11% Butfalo prove the concept
to be practical, ard the decizsion is made to 50 equip
tactical airlift sircraft, the impact on the mission of airift
will be astounding. It will open wast sress of the
battlefield that have previcusly gone unexploited by
tactical ransports, 1T will make airfields out of comields,
fakes, Deaches, swamps, snow, ice, and moet ather terrain
featuras with a relatively smooth surface, The entire
camplaxion of the battlefield will change,
Kaap vour eye onit. =
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