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The Air-Cell Suspension System—

A Solution to

Off-Road Mobility Problems

INTRODUCTION

DESIGNERS OF agricultural, construction, and military ve=
hicles share a common problem, that of providing vehicles
with the required mobility o waverse unprepared ground
surfaces. These designers work toward practical methods
ofsolving the off-road mobility problem, bur their approaches
differ according to the specialized requirements of the ap=
plications for which they design.

Fundamentally, the solution w the problem lies in the
proper matching of veliicle characteristics with soil char-
acteristics so that the vehicle does not become Immobilized
in the tecrain inowhich it s expected to eperate. The pg-
ricultural mactor usually operares at relatiyely slow speeds
on previously worled acreage during plowing, planting, and
harvesting. These terrain characteristics are generally con=
sistent in nature and well known to the operator; this im-
mobllization can be-anticipated through operator knowledge
of the land and the capability of the vehicle. This type of
vehicle does not require a suspension system, but does in-
cotporate features for aggressive maction,

Construction equipment, which is used under more rig-
orows conditions {conditions encountered in road building,
for example), requires a degree more of complexity. Larger

Recent studles by Missiles and Space Divislon~Michigan,
LTV Aerospace Corp., have quantitatively verified thar the
air cell wack/ugpension eoncept aeiginally applied to the
preumatic all=tergatn ampliitbian (PATA) vehicle offers &
uifgue solution  off-road mobility problems of tactical
vehicles, Analog eomputer simulaton techniques were em-=
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tires and powerplants afford the mobility necessary for tra=
versing primitveterrain, and more eifective suspension sys-
tems allow somewhat higher cross-country speeds than are
needed for farm equipment. However, as in the case of te
agricultwral waciors, a good knowledge of the land and rel-
atively slow speeds enable the operator w anticipate and
ayoid mobility problems.

Milieary vehicle designers, on the other hand, must pro=
vide the capability for high speed off-road travel under
adverse conditions and often in unfamiliar weeritory. These
cequirements present a continually inereasing challenge
the suspension and maction systemn engincers, since cach
new vehicle arcated for o military application must be moec
mobile and operate at higher cross eountey specds than the
vehicle already in the military systein. These requirements
have brought about evolutionary changes in military ve=
hicle suspension design and have forced designers to look for
new and better ways o advance the state of the art.

For the majority of military applications, the choice of
tractive elements is limited to tracks and wheels; hence,
the cholce of suspension designs is similarly restrictive.
Test experience and actual use have shown most tracked
vehicles to be more mobile than wheeled vehicles on un-
prepered surfaces. Although recent wrack and suspension

ployed o determing ride characreristics and experimencs
with scaled models were conducted to analyae aiv cell per-
formanee in watee and soft soils. This paper covers curcont
efforts o develop and pecfect the air cell coneept, concen-
trating on analytioal studics and roevnt sigiifleant design
Improvements that promise Dmproved suspension capabilltices.
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developments have brought about o high degree of perfor-
mance {og sueh vehicles, there are selll Umitations for the
following reasons:

L. Because of the large number of companents, trackad
vehicles are expensive to manufacture and maintain,

2. The waction and suspension elements are generally
very heavy,

3. Reliability and durability are low compared to wheeled
suspensions,

4 Cross councry speed s lhorieed, owing to severs rlde.

5. Trached suspensions lack flowtion eapabilicles for
swimming o for operation over extreme marginal teerain,

In recent years, LTV Aemspace Corp, has been Invalved
in the rescarch and development of suspension systoms, with
the objeetives of oyvercoming tracked vehicle Umitations
and solving off-road mobiliey problems. A suspensfon sys=
tem embodied In 4 mack was concedved as o possible beeak-
through. This new systen Is an assembly of nflaced rubber
alr cells connecred together on o continuous balt o form
a wack/suspensfon system.

This paper summarizes the development of the alr cell
track fsuspension system and describes cureent findings about
air cell behavior which Indicare that this type of system
may beeome the optimum selution to military off=road
moebility problams,

EARLY DEVELOPMENTS

In the early 196808, LTV Acrospace Coep. concelved the
air cell rackfAuspension system as a possible solution to
the Army's need for an off-road, marginal terraln vehicle.
As defined by the Army, the vehicle thar mighe employ this
suspension system would be used for general purpose, sme=
phiblous, loglstics resupply missions, and for operations in
extreme off=goad arcas such as swamps, rlee paddies, tundea,
and muskeg, as well as on prepaced roads. In other words,
the vehicle would be expected to do just about everything
but £ly.

It was determined that no exisdng vehiele configura tions
could perform the desleed misslons a new coneept was needad,
The requirement for operation {n water and extremely soft
soll dietieed floeatdon charseterlstios thar standard trachs
would not provide. Swamp and eloe paddy requirements
demanded nggressiveness and obstacle negotiation capa-
bilitles unavailable In existing systems, The high ceoss
country speeds required foe loglstles resupply operatlons ne=
cesitated o reagonably "soft” swipension to Balate the deiver
from the teeratn and enable him to malnealn vebilele con=
rol,

I'he air vell wack fuspension was ereaved to meet all
thede requirements, Tt provided the wactlve element needed
for loeomotion, fortion for water and extreme soft soll
operation, and all requisite suspensfon characteristles Tor
a high speed, eross countey ride, Sinee the ale cell tack/
suspension system was totally different In concept from any

state-af=the-art suspeusion system, k& fmposed many unigue
new disian problens, the most critical being in the areas of:

1- Reliabliiry.
2, Understanding of the alr cell dynamic response,

In order to overcome these problems, a fost bed program
and nn ol cell evoluclon progeam were pursued, The alr
cell evolutionary process and the resulty of operadon of the
test bed are discussed In the following sections,

ATR CELL METAMORPHOSIS = To domonstrate e fune=
tionnl charsersristics of the original afe cell rack fSuspen-
slon system eoncept, o four=tenths scale, one=-man test bed
was fabeicated, This test bed, shown in Fig. 1, incorparated
the inflated alr colls mounted on wide belw, The system
required none of the ordinary suspension elements such as
topsion bars, voud arms, or road wheels, The unlque capa=
bilities of the tread syscem, a8 demonstrated by the et bed,
provided the justification for later construcdan of o full
scale test bed, which was glven the name "Poetmatie All-
Tereain Amphibian (PATA)."

The air cell wed on the four-tenths seale test bed s
shown in Fig. 2. Note thae it i5 a completely closed con-
sruction. The patoern on the side of the cell resules from
the internal stays wsed In an ateempe to foreed the sell
hold [t shape. The calls were mounted o V=shaped cleaw
on an endless belt and connected together through a hinging
arrangement near the top of each cell,

This system had distiner advantages over a conventional
linked eack: Nexibility when operating over cross country
terraln, and buoyaney to provide peopulston In water and
extremely soft soll. The cell design also permitted o nest-
ing effect so that each cell interlocled with the next. This
syatem was adequate for wse on the scaled test bod, but
because of [t complex deslgn, was too costly for use on
larger vehleles. 1

Upon completon of wests on the four-tenths seale model,
a contract wag signed to build and test o full seale vehicls.
Because of the nadequacy of the orlglngl alr cell concept
for o large vehlele, o second ale cell coneept, shown in

Fig. 1 = Four~tenths scale model test bed



Fig. 8, was created. These cells were designed to permit
a two-piece construeton. A small oiangular Inrercell was
mounted close o the belt, and o larger cell with a similar
shape was mounted above the small cell. The large colls
were atteched to the V-cleaz on the belt and cennecred
to gne annther with webbing, and the smaller cells were
inserted berveen the larger cells,

T'his sysem also included a new manifolding dmange-
ment berween the cells, which was connected to-a central
air supply to inflate the cells, maintain preéssurs. and over-
come the effects of leaks. The system had problems. First,
the cells tended to separate front one-another when rounding
the defve wheel, Second, the manifolding system could not
be keprafetight. Third, when inflated, the cells tended o
bulge on the sides and interfere with the adjoining struciure,
Because of these problems, fr was decided o change the
configuracion.

The third in the avolutionary series of afe cell contepes
is depicted in Fig. 4. The two-pigce constuction, similar
o that of the second air cell, was maintained, bue the sz
of the lower eells wad increased o overcomie e separation

Flg, 2 = First air cell goneept

Fig. 3 - Second air cell concept

problems. Both the upper and te lower cells were rein-
forced with Internal stayvs o reduce the bulging effecr. 'The
method of mounting the cells was essentially the same bs
before.

This new concept solved some of the: problems of I
prececessor, bue the Individoal eells sl cended o sepataze
when cotnding the drive wheels  Additionally, dueabilicy
problems azoge at the lecation of the eleat The glaat sep-
ararcd from the deive belt and the air cell, inturn, ep-
arated from the cleat. Also, steesses induced at the hinge
points cansed failures. Further development was attempeed
o resolve thess problans.

Tt was decided at thiy point to complately revamp the
configuration of the air cell. The shape was changed from
wiaugular o straighr-sided, and the new two-piece con-
siriction eonsizred of an external shoe and an inner rube.
This eonfiguration i shawn in Fig. 5. Note thae the eclls
are atill amached o the belt with a wiangular cleat arrange=
e, This system represented an impeovement but scill
presented certain problems, The ducability of the cell had
fmproved, but te durability of te mount rematned wn=
changed.

Fijg, 5 = Foureh ale cell concept



This configuration, at first, did not employ a hinge at-
eachment at the upper end of the ecell; however, such an
attachment was later incorporared ineo the design to releve
some of the load on the triangular mounts, This change
resulied in air cell concept 5 in the evolutionary series,
which i shown in Fig. 8.

In order to provide hinging near the top of the cell and
to improve pecformance in water and soft soil, the cell was
Inclined with respect to the drive belr. Also. the ground
contact surface was formed into a kidney shape. The tri-
angular agtachment to the belt was maintained, bur the
manifolding system was eliminated and cach cell was in-
dividually inflated. The durability of the mounts Improved
as a result of this configuration change.

This design was deemed satsfactory for wse on the ve-
hicle for evaluation testing. Work proceeded on the design
of the PATA test bed, using this air cell configuration. On
completion of the design work, the test bed was fabricated
and thet tested to evaluare full seale performance.

FULL BTALE TEST RESULTS - Testing of the PATA test
bed by M5D-Michigan substantlated that it was capable of
goad performance in adverse margingl terrain, snow, and
water. The test bed experienced only rare instanees of dif-
ficuley in maintaining positive steering control when operas=
ting in some areas of severe marginal terrain. The sofl, in
these instances, consisted of a bottomless mixture of elay
sile; difffeuleies were encountered only when the macks were
operating in a sofl mixture of inconsisient eompaceion.

When the soil shear strength under one track was less than
under the other, PATA tended (as will any tracked vehicle)
to turn toward the track that developed less traction,

During the tests, the payload was shifted fore and aft to
determine what effect CG shift had on steering conmol on
such soft soil. These tests substantlated the theory that
steering control in botcomless mud is decidedly improved
by & weight shift forward, which maintains a bowdown ati=
tude. The obstacle mobility of a racked vehicle is nos-
mally limited by the height from the ground to the center=,
line of the front dler or wheel, However, the PATA ve-

Fig. 6 = Fifth air cell concept

hicle demonstrated the ability o negotiate obstacles of
considersbly greater height than the distance from the ground
to the sprocket centérline. During testing in the swamp
areas, PATA negotiated obstacles of 4-5 ft heights without
difflculry.

Righting-moment caleulations indicated that the PATA
would be stable in water at roll 2ngles beyond 60 deg. The
caleulations were checked by testing through a roll angle
of 41.5 deg (test equipment precluded higher angles). At
this angle, the vehicle had a righting moment of 5500 fr-1b.
Dynamic teste tevealed dhat with full power and minimum
turping diametet, a maximum roll angle of only 15 deg
was developed.

The results of the tests can be summarized as follows:

L. During cross eountry testing, the vehicle ride was
exceptional at speeds up to 25 mph.

2. A water speed of 8.4 mph was measured at 3 vehicle
weight of 9300 1b, which exceeded the performance of most
macked vehicles.

8. The twning diameter in the water was 18 ft at full
cngine power.

4. During water stability tests, a roll angle of 41.5 deg
was reached with no evidence of instability.

f, PATA demonstrated the ability to waverse waterways.
covered with 7 in. of ice without damage o the vehicle or
Ioss of control.  The vehicle could climb out of the water
on wp of the fce edpe,

6. Testing in a 15 in. accumulation of snow demonstrated
PATA ability o operate over deep snow with a maximum
penetration of only 5 n. There was no tendency for the
vehicle to accumulate snow [n the track system.

T, During gradeability tests, the vehicle successfully
negotiated a wet, grassy, 70 707 slope.

B. In swamps and’ marshy areas, PATA demonswated the
ability to negotiate terrain such as soft, slippery mud; heavy
swamp ‘vegetation; and deep, fast flowing streams. Entrance
and egress were demonstrated over slippery banks up to T0%
in slope, and over dikes that simulated conditions existing
in southeast Asia.
over 16 mph were recorded; in tidal mud, !-pr:-{‘.d'i up o o
mph were obtained. The vehicle actually flonted on ity
tracks fn mud.

Upon completion of the testing by MSD-Michigan, the
vehicle was delivered to Fort Eustls, Virginia, for military
potential testing. The significant results of the military
potential tests ware the following:

L. PATA was capable of ransporting the driver, assistant
driver, and ten combat equipped personnel over highways,
semiimproved roads, water, marshes, tidal mud flaes, and
©ross country terrain.

2, As a cargo carrier, PATA was eapable of transporting
2500 1b of cargo over the same range of terrains.

~3. Ride charscteristics were good, with lietle or no shock
teansmitted o the cab or cargo compartment,



4, The empty vehicle was able w develop a maximum
speed of 8,78 mph on tidal mud flats with cone penewometer
readings of zeeo o 18 i, depths, When careying a 2500 1
payload, the vehicle developed a speed of 8,18 mph.

9. The empey vehiele had an average swimming speed
of 576 mpl. When carrying a 2500 1b payload, the vehiele
achieved a swimming speed of 5.19 mph.

The PATA test program showed better than expected
performance with respect o cross country mobiliey, cross
country ride, and soft soil mobility, However, shortcomings
'(_In the reliability of the deive raln components and the du-
rability of the air cells were encountered. The power da=
mands, which were underastimated in the original design,
caused the drive taln problems, These were easily cor=
peeted,

The poor durability of the afr cell was directly related
to the use of manufacturing technologies that were unde-
veloped at the time of afr cell fabrication, Additfonal prob=
lems were uncovered durlng the rest program in the area of
water propulsion and steering. To overcome these problems,
it was declded to consult with manufacturers of rubber prod =
ucts and to perform further research, using model tests and
thearetical analysls. The following sections deseribe the
eurrent research efforts.

CURRENT FINDINGS

Based on observations made durlng cross country testing
and the results from the performance tests, an attempt was
made to develop a thorough understanding of the air cell
dynamies by predicting the ride qualities of a new vehicle
concept with the ale cell wack fsuspension lnstalled.

ANALYTICAL AIR CELL STUDIES = The ride characrer-
isties observed in both the sealed and the full sized vehicles
were much better than predicted durfng the carly research
studies, More recent analytical swidfes of the dynamics of
the air cell revealed that the smooth ride results from the
nonlinearity of the adrcell'sspring rate, whichincreases with
Increasing deflection. In a linear system, the frequency of
free oscillations is independent of amplitude. In a non=-
linear system, howewver, It is amplitude dependent.

Thus, since the natural frequency of the system 1s o func-
tion of alr cell spring rate, the frequency of oscillation de=
pends upon the amplitude of the deflectlon. This type of
system, therefore, has no discrete natwral frequency.

The advantage of the nonlinear spring eate s fucther dem-=
onstrated in Fig. 7, which compares the responses of lightly
damped linear and nonlinear spring systems. Curves of am-
plitude versus forcing frequeney are plotted for a constant
force amplitude and constant damping. For some frequens
cles, the response curve (refer o Fig. 7) of the nonlinear
spelng system &s wiple valued,

This fact leads to 0 “jump” phenomenon. 1f agiven force
amplitude is maintained as the foreing frequency is slowly
changed, the response amplitude follows the usual response
curye untl polnt A Is reached, The reglon between points
A and C In Fig. 7 corresponds w the unstable condition; an

B

inerease In frequency above polnt A cawes the amplitude
to jump w that corresponding w point B, A similar condi=
tion oeeurs when frequency Is slowly decreased; the jump
then pecurs berween poines 2 aod 1,

From this deseelpeion, lvcin be seen that I an exeitacdon
condition approaches the resonant feequency of the vehicle
suspension system and the amplitude of vibration beging
increases the natural feequency of the system changes and
the resonunce condition disappears. Since the unfavorable
effectsof resonance on the vehiele are diminished, the deiv-
er's comfort while operating the vehicle over eross country
terradn ac high speeds can be theoretically mproved. Thus,
vperation at higher specds would be possible,

Spring Rate Determination = The spring eate of the alr
cells was derived from Boyle's law, which describes the rela-
tionship bertween the pressure and the volume of a gas, as-
surning constant mass and remperature:

PV = constant

wlhiere:

o= Internal pressure
Vo= Volame

Since the alr cell can be considered as an ale container
with uniform cross=sectional area and constrained by adja-
cent cells, a vertical deflection will cause a proportional
change in volume. Thus, the rate of change of the pressure
depends on the deflectlon and can be related w the foree
causing the deflection, The spring rate can be deteemined
as follows:

S

w3
1l A
where P ] Al P'E are absolute pressures,

Gombining the two expressions above gives (14,7 psi =
atmospheric pressure)

)
(4.7 + PV, = [(14.1 P+ ﬁ—} ¥
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Flg. T = Comparlson of response of linear and nonlineae
Bystems
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This equation can be rearranged as

IIIIIIJ
W= AQIAT + P v o
Sinee
T
A
anel
el
g
we have
.A'a{Fl ¥ |'1-'FJ|.W2NL} =11
K =
1.,' -
2 1"rl
wheres

£ o= Initfal inflated pressure of afr cell, psi
P, = Pressure of alr cell under load, psl

i
A = Cross=sectionnl arca of alr eell, In.‘e
W = Load applled to air cell, 1b

a
= Inltial volume of alr ccll, in.

=
[

9
= Loaded volume of afr cell, In.

g = Vertleal deflection, in.
Spring rate of afe cell, 1b/in,

-
[

To yerify the calculated spring rate, o model ale cell
was tested o determine {ts actual spring rate. The experi-
mental results were found to ageee with the caleulated re-
sultd within experimental error. The full size speing rate
data to be used in the computer model can be caleulated
at various inflation pressures by using the stated equatlons,
Fig. 8 is a typloal spring rate curve.

Damping Constant Determination = The damplng con-
stant of the alr cell was determined by further experiments

with the scaled model of the alr cell at 1 pst inflation pres-
sure. The cell was loaded with a laboratory welght and
exeiwed inw vibratlon. The amplitude and period were re=-
copded. The daea obtained from the experiment wete re=
duced, and the damplng decrement was used to obtain the
damping constant, This approach sssumed Lnear damping,
but the numerical value was sxpected to be very low and the
error therefore Insignificant,

Cantitatlve Prediction of Ride Characteristics = 1o pre=
diet cross counary elde, we fnseeted the assumed vehicle
constants and the computed spring and damping constants
Inw o hybeid dipftal-analog computer program. The com-
puter avtput ploes pridicted vertieal aceelorition ot the
driver's seat'in 'y a5 o function of speed over three teeealn
typess flat grassland, mild cross country, and severe aros
country. The ride qualieles at the delver's seat were selected
as the eriterin for determining maxinmum eross country speed
because the delver of a wetical vehicle will operate at the
highest speed at which he can matatain vehicle conmal.

Durfg a camputer run at any one vehicle speed, a range
of accelerations {3 predicted becanse of the rregularicy of
the tercain amplitude shape and wavelength, o overcome
the data handling problems, we declded to reduce the data
to statistical form. For example. if the probability that a
certaln level would be met were 0,05, the acceleration could
be assumed to be constantly recureing,

Flg. 9 I3 a plot of the data computed by this technique.
Note that for this case, the driver will be able to operate
the vehicle over mild cross country teerain at speeds up to
a maxtmum of 27 mph before the ride becomes intolerable,
forcing him o Hmic the speed.

The alr cell rate and vehicle elde studies were a paet of
4 twotal performance analysis, The other phases of this study
willl not be diseussed. Sinee all data requlred for accurate
soft soil and water performance predictions was not avallable
from full seale testing, o model test progeam was Inftlaged,
The next section belefly deseribes thar program

EXPERIMENTAL MODEL AIR CELL 5TUDIES = The PATA
model testing progeam was conducted [0 two phases. The
Flrst phase Involved the eollection of data on water petfor =
manee, The sceond phase lnvolved the eollection of addi=
thonal data in soft soll w estlmate full seale pecformance
and power requleements.

The water performance of the full scale vohicle showed
problems In obtaining sufrable forward tieust and steceing

ETARE DEFLIETION

i
DR LLETION I8

Fig. 8 =~ Spring cate veesus deflectlon



conmol. A quarter-seale, seif=propelled model was con-
structed, hased on the physical characteristicy of the PATA
st bed, This. medel, shown [n Fig, 10, was made toaccept
adjustable reactor vangs, which were deslgned to redivect
thie vertical "rooster 241" off the rear of the macks into a
harizontal thrust srear and correet the steering and pro=-
pulsion yectors.

Fig. 11 is a view of the full scals rese bed opecating in
the water, ilustrating the rooster tail. The reacior vanes
were designed o convert the downward thrast on the ve-
hicle svern, caused by the rooster tail, into an upwared thrust
that would provide additional propulsive and steering force.

The maodel teses in water predicred a full scale vehicle
speed of 8 mph with 100 hp and indicawsd that 7 mph with
150 hp was feasible, After installation of the vanes on the
full sized vehicle, the model test esults were verified,
Steering control was much improved and water speed closely
approximated the prediction based on the miodal tese re-
sules,

The second phase of quarter-scale model testing was
cenducted o evalnate the performance of the pneumatic
rack on extremely soft soil (swamp ype of errainy. The
same model that had been used for the water st was em-
payed, permitting good eorrelation of daza, The model
wags insumented o measure torque and speed at the deive
shiaft. A speclal wank for mud restng wis construetad and

i

SEVEEE CABES-COGNTRY

loaded with sereened Macomb County, Michigan, farm soil
{clay loam) to a depth of 12 In. Tests were conducted with
seil modsture content varying from 7 o 255 and at several

model welghss and mack speeds.

Drawbar pull was [nereased in increments by adding
weights o a pulley arrangement artached to the model until
100 slip was attained. Fig. 12 shows the model during a
typical run In the test fixture. During each test run, drives
shaft torque and speed, model speed, sinkage, and drawbar
pull were recorded, Fig. 13 shows drawbar pull over weight
with slip vaeying from 0 o 1009 We scaled up the data for
this: [Mustration, using model laws, to represent 10,000 1h
gross vehicle weight (GVW). These tests were caerfed out
in 25% modsture content soil.

CONCLUSIONS DRAWN FROM WORK TO DATE - Upon
completion of the initial phases of alr cell rack develop-
ment (that is, coneepr, design. installation, rest), the follow=
ing conelusions were mades:

1. The usé of the'air cell in a aek/fuspension concept
is entirely feasible and provides improved ride character-
[sties.

2. The inherent busyancy of the air cell wack Suspension
system provides unique flowtion and propulsion characrer=
istics for soft soil and water aperation not found in conven-
tional track systems and represents a stete-of ~the=art im=
prvement [n sespension deslgn,

1_.-..--",”"

FLAN LARGH

‘. B
-

=
= 3 '#._"u
5 Ay
5 15 gt ..'*""uuﬂf-““'tm
.:l‘ e L L T __r______'?_/__"';ﬁ".'.
" ol m i
g -
g' e : -
A oot
| == e i
e W it = :
jh-

Fig. 10 = View of test maiel

Fig. 11 = View of PATA test bed showing “rooster tail”



Fig. 12 = Testing the model in 257 molsture ~content sofl
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Fig. 123 - Drawbdr pull versus slip in 25% meodsture content
soil

3. Bince many of the conventional suspension components
can be replaced by the alr cell, it provides a much simples,
lighter-weight system than any existing at the present time.

PLANS FOR FUTURE WORK

LTV is presently Involyed In the seoond stage of waclk
component development. The alr cell iz being further ana-
lyzed to gain additional understanding of its behavior, and
its design is being Improved through (1) consultation with
rubber fabricators, (2) development of new design concepts,
and (3) fabrication of test models, Through effective ap-
plication of our past experience, we will bufld another test

( i This paper s subject to revislon. Statesnents and opinlons
i advanced in papen or divcwsion are the awhor's and are
his responsibilicy, not e Soclery s however, tha paper has
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Fig. 14 - Advanced conceprof flexible mack sir cell

vehicle, incorporating the improvements necessary to achieve
even better performance than the first test bed exhibized.

As an example of a new approach, an advanced flexible
wack concept Incorporating air cells is presented in Fig, 14.
We intend o emplay state-of-the ~are tire fabricarion tech-
fniques in the air cell development program to provide the
necessaty durability, Some of the more significant improve -
ments that have been used as a gulde in designing improved
afr cell concepts sre:

1. Multiple ply, woven cording in the side wall for im=
prowed wear reésistance.

2, Thicker rubber tread configurations for puncture re-
sistanoe.

3. Simplified assembly techniques for improved main-
talnability characteristios.

SUMMARY

The air cell rack fsuspension system offers a solution
w many surface vehicle mobility problems because it en=-
ahles hiigh speed, cross country operation, water operation,
obstacle negotintion, and soft sofl operation, in addition to
providing highway operation capabilities. Onee a few manu-
facturing problems are fully understood and overcome, the
alr eell wack will be ready for tactical applications.
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