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ABSTRACT

This report presents Chrysier's concept feasibitity study of the vightweight
High Mcebillty Track, performed under Contract DAAEQO7-67-C-3847, effective

10 Mey 1967, The subject track consists of a fiber glass reinforced belt
with guide tooth projections on its inside Surface and pneumatic pads on

its outside surfece., This particulsr track wes intended f[or use on &
vehicle with a gross weight of 3000 pounds. The resuitant concept is i2
inches wide, weighs %.83 pounds per foot, and is {10.7 gercent buoyant. In
addition, the inharent advantages of the design Include a smooth roadwhee!
path, the ability to &bsorb road shocks, Quiet operation, and expecied iong

life.

The concept! was analyzec from a number of standpeints including welght,
buoyancy, tensile Streng’'sn, and feasibitity of manufacture. [t wes con-
cluded thet the concep! ‘s feasible and that It would be applicabie to
tightwelght cargo end reconnsissance vehiclss, Recommendations for future

activity on this projscr are ¢isc presented.
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.0 INTRODUCTION

This reporf presents s concept feasibliility study of the Lightweight High
Mobiiity Track conducted under Contract DAAEQ7-67-C-3847, which becams
effective on 10 May 1967, The scope of work Included thy development and

definition of the track concept 8nd its drive sprocket and the enalyses

necesssery to establilsh fgesibiiity.

The project originated as & result of Chryster's proposst in response 1o
Request for Quotation DAAEQ7-67-Q~0072, which was Issued on {2 October 96§
by the U. S. Army Tank Acvtomotive Command. The fechnical requirements of
this RFQ were formulated by the Mobliity Systems Laborstory at ATAC, which
aiso proviced technical aaministration for the teasibliity study. Chrysier
proposed 2 buoyant track consisting of & continuous flber glass-reinforced
belt with rubber guide teeth on [ts Inside surface and pnsumatic track pads
on its cuter surfeca. This unique approach was adopted bacause of require-

ments for bucyancy, tight weight, shock asbsorption, and smoothness of

operation.

The rciu?remnnf that ths ftrack be buoyant snough to support itsel¢ in water
wes perhaps the most dlfficult, especially in Light of the other require—
mants, Tho first tracks conceptsd in preparing the proposal wers much more
conventionai, having pins or bands, and compertments to incresse volume and
buoyancy. Each of thase concepts achleved bucoyancy ofiy by Incressing
weight in comparison to existing ftrack designs. Furthermore, these concepts

were quite unwieidy and suplect to easy demage from & number of standpolnts,

t-1i
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1t thus beceme evident that the desired 'rack mus! be unigque In many
respects. First, a buoyant track would require thet metrsiiic perts be
heid to an sbsoiute minimum. Second, to provide & truly "satisfacrory™

cushion asgainst road shock, vibretion, and nolse wiuid require a degree

of material fiexibliilty more typlcal of elsstomers than of metatls,

The [dea of eilminating metaiiic parts ar much a3 possible was relinforced
by an amendnent to the RFQ, dated 14 October 1966, The smendment indicated
that the irack shouid be spplicabie to a8 vehicle with 8 gross weight of
3,000 to 9,000 pounds, <{hryster interpreted this as Indlcative of & desire

for a track of extren-liy iight welgnt.

Foitowing a review of the tachalcal requirements for the track, this report
discusses the concept Investigation and presents & description of the

resul ting concept. The varlous asnalyses used to determine fessibility and
compatibitity with the specificetions are then presented, as well as con-

clusions and recommsndations.
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2,0 TECHNICAL REQUIRENENTS

The foliowing technica! rey: iremerts were iisted In the RFQ, 8and the concept
presented ir the proposal wes directed towerd meeting them. These require—
meEnts were 8iso stated In the fsasibliity study contract under Secticn B,
Description or Speclficatlons. The track was to have the following capabitil-
ties:
t, High fiotstion abfility sufficient fo meke [t better than sgif-
supporting In water,
2, Cepabiilty of traversing the following terrain spectrum at the
average indlcated sperds.

PERCENT REQUIRED MPH DES{RED MPH

ta) Dry, hard cross 16.8 35 50
country
bl Dry, miid cross 33.6 20 28.5

country tinclud=-
Ing teve! culti-
vated fleid ang
tall grass)

{e} Ory, rough cross 16.6 12 17
country {inciud—
ing uncultivated
land, smeil trees,
brush, and steep
grades)

{d}l Wet, marginai 16.6 i7.5 25
cross country
{including mud,

paddies, swemp,
miskag, and saow!

{s}! Iniand waterways i16.6 7 12
{inciuding river,
|akes, and canals
contalining sharp
obstacies and
steap banks)
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Cepabitity of negotiating a 60 percent dry cross country grade,

8 40 percent dry side siope, and climb wet, soft 60 percent siopes
a8t the water's edge.

The track shaii be eas!iy malntainad In the fila!d.

High retiab:ilty of operation for a 1ife of 5,000 miies {long

range gosi 38,000 to 10,000 milesi at tow cost pear vehicle mife.

A satisfact ry cushion against vibration, road shock, and nolse.
Operational capabliity within an sblent ramperature range of —G5°F
to *i25°F,

Low gropuisive power loss throughout the operating speed range ana
ferrain spesctrum.

Maximum use of, but not {imlited to, conmercieliy avaiisbie materials,
Proposed use of promising new materials to obtain the desired eff!i-

clency, economy, and iife is desirable.

in sddition to the sbove requirements, the contract [lsted lerget goals and

parameters, which were formuisted by ATAC and agreed to by Chrysier during

contract
()
8.3}
(<}
td)

(o)

nagotlations:

Target Track Width ~ 12 iInches

Gross Venicie Weight (GW)}! ~ 3,000 Ibs.
Curn Velght -~ 2,000 ibs.

Targat Track Welght - 12,0 ibs/fi. maximum

Terget Buoyancy =~ 100 percent minimum

=2
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3.0 CONCEPT INVESTIGATION

This sectlon describes the concept investigation and the evoiution of the
cdesign from its Inception fo iis finai form. A review of the funcrionat
requirements for each part is also given to further explain the selection

of certain design characteristics,
3.1 Reinforced Belt

3.t.4  Eunctional Requirements
It is essentiat that the belt possess the folljowing characteristics in order
for it to function properiy:
&, Adeguate strength in tension
b, Provide smooth roadwheel path
c. Laterai stabliity
d. Torsional steability
e. Low weight
¥, Suitstle for attachment of road pads
g. Provide guiding surfaces
h., Provide driving and braking surfaces

1 Minimum stretch under tension

3.1.2  Congept Deveigpmeni

The beit portion of the track initislly proposed was 20 inches wide, one-haif
inch thick, and had two rows of teeth for gulding on the outboard edges of
the roadwheels, s shown In Figure 3-i, page 3-2, A segmented construction

was envisioned a8s the best approach rather than an endiess construction. The

31
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Figure 3-1 Proposa! Concept - Front View
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belt was reinforced énl§ vy the fiber glass cord. Meetings with ATAC
personnel and the establiishment of target parameters indicated that the
concept would have to be altered at the beginning of the fessibliity study,
First, the width of the beit was changed to 12 inches. Second, It wes
recoomenced that a centar gulde/center drive ercangement be used instead of

the double row of guide teeath.

The investigatlion begen wlth tayout studies tc determine the oversall con-
figuration of the concept based upon the target specifications. Simuttaneousiy,
the strength requirements fof the beit were determined and research on rein—
forcing materials was begun. The properties of fiber giass were examined, and
it was concluded that this materis: would make =zn ex;elient reinforcement for
carrying belt tension loads, 3Specific proﬁerties which suspor” this conciusion
include the foliowing (1):
) o High tenslie strength: 250,000-315,000 psi

o Complete recovery from strain up to about three percent

é Not affected byAage

o Not affected by mogéture

o Not attacked by most ecids, wesk aikalies, or organic solvents

o Compstibie wi?h fraék opersting temperature requirements

¢ Not attacked by micro-organisms

Discussicr with manufecturers of flber giass confirmed these properties. In
addition, It was recormendec that the flber glass not be foaded in shear, but
only in tension. For this resson, it was declded to make the belt an endless

construction rather than attempting to segment 1t. This construction eliminates

Numpers |n psrentheses [ndicate references lisfed on page 7-1.
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shear loads introduced by attaching one segment to another and offers the
greatest strength capabitity In tension. |t providaes sn uninterrupted path
for the roadwheels and aliows uniform sprocket engagement at any polnt on

the bett. A weight savings is alsc reallzed In the endless construction.

The restriction on shear toading for the fiber glass indicated that, by
itseif, it would not furnish a suitable base for ettachment of road pads.
Therefore, some other type of Interng! belt reinforcement would be reguired

in addition to the fiber glass. A fabric such &s nylon or rayon was selected
because of success in simitar applications and because it Is extramely fough.
In addition to providing strength In the sttachment area, the fabric increases
the torsicona! and lateral stability of the ftrack, It was decided to ptace the
tayer of fabric between the fiber glass ang the inner (roadwheell surfecs of
the bg!t, closest to the point of attachment load application (Figure 3-2,
page 3-5). In this location, the fabric aisc protects the fiter glass from
impact loads caused by the interaction of ‘he roadwheels with dedris on fthe
inner surface of the belt. Thnis “cushioning” effect ocCurs because the fabric
has & high ultimate eiongation and thus can deform localiy to distribute con-
centrated tosds. in this way, the materiai converts impact energy into strain
energy which is In part dissipeted by nternal friction or stored and subse-
quently released as the material régalns its original shape. The study of
internat reinforcements for the belit reveaied that the belt thickness coutld
be reduced from one-ha!f Inch to three—eighths inch, theredy reducing the

welight of the flat portion of the belt by 25 percent.

Following the recommendation for a center gulde/center drive arrangement for

the track guide teeth, a preliminary design for the teeth was concepted on
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lsyout drawings. An attemp? was made to provide the teeth with the lorgest
bases possibie within resson In order 1o producs adequats sirength to with-
stand gulding, driving, and draking lo2ads. The front and rear surfsces of
the testh were then developed by 3 jayout study In which the beit wes graph-
lcaiiy wrappsd and unwrapped arcund the sprocket. A tootn halight of three
Inches was considered adequate for guiding purposes, especisiiy in view of
the ijarge ares of the tooth sides {Flgure 3-3, page 3-7}, For roadwhesis
grestar than 14 inches in dlamter, at least two teeth are In centact with a

roadwhes! =t all times.

3.1.3 Mepufscturing Teghniques

in order to estabiish the feasibliity of the beit, it was necessary fo deter-
mine the problems (nherent to its menufac*ure and if, indeed, it couid be
menutsctured, During the !nitiai steges of the Investigation, handbooks on
rubber products and processes were first reviwwed fo provide background Infor-
mation in preparation for discussions with suppilers. A basic method for
manufacturing the belt wes aiso formulated. Foilowing the changes In the
concept prompted by the contract terget spscificatlons, & number of supp!iers
uith experience In menutacturing fiber glass reinforced beits were contucted.
Scme of the discussions which folliowed prompted minor changes In the belf con-
cept. Chrysiar's original 1Cess on manufacturing wers aiso genarsliy confirmed,
with the sddlition of details In nomencleture, procasses, and ssquerce of opera—
tions. The psragraphs below describe threa methods of manufscturing and the

sdventages of esch,

3-6
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3.4.3.}  Qpen-3ide Press

This process is suqggested as the ileast expensive mwethod for producing proto~
type beits In smsll quantities. Uncured shee? rubber stock le first lald

over & round mandre!. The Inside dismeter of the rubber on {he mandre! is
equal to the length of the Inside surface of the ¢inished track. The fiber
glass tension mamde- 1s wound around the mandrel while under tension, Another
shast of uncured rubber !z then lzld over the tenslion member and sscured with
a curablie asdheaive. Tha 'raw" be!t ls suspended on two roliers, ons on esch
side of the press. A moid in the press is joaded with uncured rudbber stock
which has been pre=cut to the apprﬁxlmf. shape of the guide teeth. The beilf
{8 put under tensior by 8 hydrauilc cyllindsr which {3 conmectad to one of the
roliers. Tha press is then cliosed upon the beit, subjecting .it 0 hest and
pressure., Thus, the belt s cured {vuicunized! Iin increments {typicsity 3-3
feet) and Is Indexed when the cure of one Incramen' (e complete. The cantrnl &f
terperasture ond tedperature gradients along ths por” 'un belng cured is
axtremely important to prevent ovarcure or undercure In overisp orses Holween
Increments. This method may be used fo cure 8 beit of zny antlcipated length,

but a speciflc mendreil s required for a gliven belt length,

3.1.3.2 Positive-Orivae Jyps Clrouiar Matd

Like the open—side press meinod, the circulsr moid method requires 8 mandre!
for establishing the belt length. The rew belt Is piaced In an sutoclave
which contains & clircular moid, Pressure [s appiled by a siesve and o bag
which |s pressurized with steam which surrcunds the belt and the mold., When
the bag is pressurized, the belt s pressed against the mold., The productlen

rate of tnls process is spproximately 6-7 times that of the open side press

3-8
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method, but a specific meid is required for a given helt tength. The mold
wouid be much more costiy than that required for the open-side press. The
circular moid process would, the) efore, be best suited for production of
large quantities of beits of & specitic lengtn snu would offer a maximum

procuction rate in comparison to other methaods.

3.1.3.3 Bato-Cure

As with the above processes, the roto-cure method vequires a mandre! for a
spoecific beit length, Rather than curing in increments or in cne step, the
roto-cure machine feeds the raw beit through a series of rollers, one of
which is a heated moid. Pressure is applied by a sitsiniess steei band which
Is aisc wrapped arcund the rollers. The use of this stee! band requires that
one side of the belf be smooth., A singuiar sdvantage of this process is jhat
Tt can cure belts of various ilengths, provided the width, pitcn, etc, are the
same. The roto—cure process is not as ¢s8st as the circuizr vels process, but
it Is expected that two belts couid be handied per macnhine, thus showiag an

advantage over the open—side press,

Al of the above processes can be applied to sn endiess be't construction,
wherein the tenslon members dc not have 7o te splticed or connected mechen—
icaily. This type of construction is considered essentia! for maximum Leit
Il1fe and strength. It was, therefore, canciuged that ali o¢ thsse processes
could be used to manufacture the delt porilion of the !ightweight frack, with
4 ressonable probabltity of success, owing i °tg orevious experience of

supplliers with simiiar items,

3.2 Buad Pad

39
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3.2.t tuscrignal Requirements
The foiiowing charecteristics were considered of mejor importance in the
design of the pneumstic rosd pads:
&. High budysncy
b, Low wmight
c. Longlitudinsi fiexibiiity
d. Satisfactory cushion against road shocks
e. Non-directlional tread fo avoid nacessity of right— and leff-hand
parts .
f. Low "tootprint" pressure
g. Adequate heat dissipation
h. Adequate attachment strength
. Resistance to penstration

J. Valve requiring a minimum of tlme end effort to flit1 air chamber

3.2.2  Concspt Dexelogment

The initiel road pad design was rectenguiar in shape, tapering siightly toward
the bottom surface. The attachment to the belt wes made by four studs, the
heads of which were Inside the alr celt cavity (Figure 3-4, page 3~i!}). The
alr velve was integratl with one of the studs. The road contact surface was

chevron-shaped.

At the cutset of the faasibillity sftudy, the road psd concept was first reduced
In width from 20 inches to 12 inches, The first sres to bs [nvestigated was
the sttacihwent 1o the belt. Verious ftypes of reainforcements were concepted
ftor the interlor of the slr cavity. The overail pad design was also discussed

with rubber companies, and !t wis decided that msjor changes would be necesssry

3~10
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to facititate manufacturing. First, having the attaching studs enter the
air cavity presented sealing problems as we!!l as menufacturing problems,
Sgcond, placing reinforcements inside the cavity required that sccess to the
cavity be proviued. The overall shape of the pad also msde It extremely
difficult to place fabric reintorcements in the cavity walls, and the pad
would not tlex properiy pecause ifs walls were straight-sided and haa rather
sharp cornere, Thus, it became evident that a complete redesign would have

to be made o overcome these problems.

A basically oval shape was seiected to aliow the placement of the fabsic
reinforcements and to 2liow flexing by eliminating corners. The top surface
of the pad remained rectangular. The pad would consist of a rectangular
upper (beit sida) piece and an ovai-shaped lower piece containing the air
cavity. The lower piece would have a flange matching the perlphery of the
upper piece. The two pieces weuld be Jolned by epplying heat and pressure to
the fiange area. A heat-sensitive cement would be used in the joining p: ocess.
Prior to jolning, each piece wouid be moided separately and partiaiiy vulcan-
ized in the flange area. Vulcanlization wouid be completed In the jolning

process.

Folitowing the above apprcoach, the configuration for the road pad concept was
re-estabiished. Derailed study of certain areas and discussions with sup—
pliers estabiished the correct corner radii, d-aft angies, and material

thickness.

IS

The sttachmen! srea was further inves'‘gated once the basic configurafion of

the pad h&d been estabilshed, In addition to faclliitating closure of the

I-12




a'r cell during manufacturing, the flange around the top of the pad pro-
vided & means of making the attachment without viotating the air cell
cavity. The corners of the flange cffered an excellent place to muke the

attachment with three-eighths (3/8) beolts and fiat weshers. As with the

beit, & steel sieeve waes used 10 line the boit hole to aid in distributing

e s danpam)

the iaterai attaching icads and to prevent fthe threads of the boit from
working against the rubber (Figure 3-2, page 3-i4l. The sieeve alsc pre-
vents the rubber from being compressed due to boit temsion, The front and
rear edges and corners of the pad flange were &8lso reinforced with steal
clips. These clips protect the edges from tearing and keep the fop of the

pad flat sgeinst the ftrack,

The declision to make the attachment with boits cutside the air cavity etini-
nated the ldea of using one of the bolts 85 & valve. A review of the pad
design Indicated that the vaive should be located in the fop portion of the
ped, where the surface Is subjected to & minimum of flexing and where the
velve wouid receive the least abuse during operation., A smali vaive such

ss used with tubeless tire rims was flrst considered. The vealve would extend
3 from the top of the ped through & hole in the track, Since these valives are

cesigned for mounting In metal wheel rims, It was decided to reinforce the

hoie in the top of the ped with & steel ring 8s shown In Figure 3-6, page 3-i5,
This ring would be bonded o the rubber and would provide a sealing surface
ageinst which the body of the vaive could expend following insertion. It
wouid aiso prevent locallzed fiexing in the &rea cf the vaive. This type of

{ valve requires a cap which prevents the bulld-up of debris around the vaive

stem and 2lds in seaiing. The plecenent of this vaive is crivical because

3~=13
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-Lightweight High Mobllity Track . Cross-Section Through Attachments and Velvo

Figure 3.5
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toplaces 2 i tariun on r gadwheel width, the roadgwhee! must pass between
The guide teetn and 'ne row of valves. The vaive is also Juite vulnerable
due to the fact that it projects from the inside surface of the irack ciose

to the cutbosrd edge.

When the above protrems pecame avident, & search for a valve requiring less
complexity, weight, space, and ef+ort to use was initiated. Since this is &
low pressure appiication fapproximately {1 psi staticl), other types of valves
fypically used for low pressures were examined. (1 was foung that the vaives
commoniy used in tootoal s, baskeltbdiis, etc. would meet the requirements.
These vaives are commonty (alied "intiaters” or “needie valves" becsuse they

are filtled with & hollow needle.

This type of vaive has severai advantages over the fire vaive originally
selected. The weight ot tne intiater is aimost negiigibie (approximately

1.9 grams?; nCc c3p is required; fhe vaive witl not extend beyond the Inner
surface of the pelit anc, therefore, will not be as vuinerable (Figure 3.5,
page 3-id4;. In addition, the rime required to fiil the pad with this valve
is expected to be less, and a pre-set air pressure scource may be used to
great advantage. it is also expecred that the valve may be Inserred directly
into the top portion of the pad and bonded with 3n adheslive, thus eliminating

the metal sealing ring required with the ftire vaive.

In developing the pneumatic pad concept, the idea of a chevron-shaped
grouser was carried over trom the propossl concept. With & grouser of this
shape and the tact that the valve would have ftc be locatea near the outrboard

edge of the pad, it wou!d have peen necessary to héve ieft- and right-hand
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pads f1- ute on opposite sides of the vehicle. Atlsc, the sres of contact
of this pad on the ground was rather smali, Therefore, an afttempt! was made
tc design & grouser which would be non-directional and provide a large
"fostprini' ares ¥o reduce ihe unit press.ve on the rubber {of greatér weer

and to lower the pad inflation pressure requirement.

The grouzer f!nally selected glves maximum profection and support fo the pad
air celli. 1t also presents gripping edges in Soth longifudinai and iaterel
directions {(Figure 3-7, page 3-i8). A lsferal siot in the grouser prevents
excessive stiffness when bending sround the roadwheels ond sprocket. The

thickness of the grouser was established as 5/8 inch, based upon weight and

buoyancy regquirements,

3.3 Sprocket

3.3.1 Functional Reguirsments
Baceuse of the somewhoat unorthodox design of the track and Its rubvar guide

teeth, it was necessary to design a sprocket specifically suited fo this
applicetion. The following charscteristics were considered in the develop-
ment Of the concept:

a3, Smooth engagement and disengsgament with track guide teeth

b. Light weight

¢. Seif-claaning

d. Ease of manufacture

a. Adequate support of track

f. Esse of attachment to finai drive hud

3-17
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Lightweight High Mobility Track — Bottom View
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3.3.2 Coocepi Deveiopment

The sprocket concept presented in rhe propossl consisted of fwelve hollow
steel drive pins welded on each end to clircuiar piates. {in view of the
changes made 10 the track concept at tne cutse! of the feasiblillty study, 14

wrs necessary to revise the sprocket concept and provide sdditional detaii

to agree with the track and the hypothetical vehicie spplicarion.

Beginning with the basic ides of 3 pin-fype sprocket, it wes first declided
to reduce tre number of pins o ten In order to reduce size and weight. This
was considered advisable because the vvhicle spplication envisioned was
extremafy iight. The first step in designing the sprocket was to determine
the correct iocetion of the drive pins. This was done by considering the
lnside surisca of the belt as the pirch line of the track and arranging the
drive pins to be tangent to the inside of & dlameter consisting of ten arc
iengths of ©.00 inchss. The pitch diameter, therefore, was found to be 19.10

inches (Figure 3-8, page 3-20}.

With the diametral tocations of the drive pins establ ished, attention was
next centered on providing support for the pins while allowing clearance
for the track guide teeth. |! was aiso desired to support the track beit
outbosrd of the pins. Twc identical desp-dish formed sectlons were thus
deveicped 10 fthe desired shape. It was reesoned that this method would

faciiitete manufacturing and would minimize the number of parts required

{Flgure 3-9, page 3-2i}.

The formed secfions were then perforated to cradie the pins prior to weiding.

In this wey, accurate positfoning of the pins was assured. Additionaf

3-19




Figure 3-8

Sprocket -~ Side View
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perforations were incliuded to allow dedbris to fall free of the sprocket and

to reduce weight,

The attachment ot the sprocket to the finai drive hub was the next area to
be investigsted. in he absence of Jefinifion in this wrea, an RA{1§ tinsl
arive hup was used as 2 gulde. The variocus partg inciuding bearings, drive
shatt, hub, and support housing were rearrangad and revised to suit the new
sprocket designa without charging the beasic concept, Since finzi drive hub

definition was beyond the scope of this project, no further study was per-

formed in this area. A hole in the center of the sprocket asssembly was made

to pilot on a diameter of the final drive hub, and the sprocketr was held in

piace by studs and by nuts, in a manner simiiar to automoblie whee! mounting.

3-22
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4.0 CONCEPT DESCRIPTION

4.1 General

The Lightwelaht High Moblliity Track is essentially an endless reinforced
rubber belt having gulde teeth moided to its inner surface and rubber
pneumatic road pads boited to ifs outer surface. The track is {2 inches
wide and hes & "pitch" of 6 incheg. One guide tooth and one road pad sre
located on each pitcn. Due to the filexinility of this irack, the term
"pitch" takes on impilcations diiferent from the seme term appllied to pin-
type tracks or conventlonal band tracks using rigic shoes; as the track
travels eround roadwheeis, sprocket, and return rollers, it will bend suffi-
clentiy to partiaily conform to these objects rather than forming distinct

chords.

The track weighs approximately 9.83 pounds per foof and is 110,7 percent
busyant in water. The enveiope length envisioned for the theoretical vehicle
applicaiion is 22.5 feet, and esch track wiif weigh 2i0 pounds. Each pitch

of track displaces .0874 cublc feet of water when submerged.

The sprocket! engages the guide teeth on the inslde surface of the belt. The
sprocket teeth are cylindrical holiow pins which ars welded t¢ two deep-dish
formed whee! sections which boit to the sprocket hub. The formed sections
are perforated to prevent the collection cof debris sround the rins and are
shaped to gulde the track by forming 2 groove for the guide feeth., The *rack
is supported outboard of the plins by flanges on @8Ch of the formed wheel

sections.,
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4.2 *inforced Belt

The reintorced rubber bhelt section of the track resembles & cogged positive-
drive balt, cxcept that the teeth do not extend across the entire width. The
thickness of the beit is 3/3 Inch and the gulide teeth sxtend three Inches from
the inside surface. The teeth serve not only as driving surfaces, but sisv as
track guides; the dual rosdwheeis straddie the teeth end &re presented with 2

smooth, unlnterrupted path.

The tensiocn members of the track ere loceted in the thin beit section. Tension
loads are carrled by strands of fiber glizss cord. The ultimata tensile
strength of the beit s expected to de epproximately 66,000 pounds. The fiber
gisss cord conalsis of one strand wrapped many times around the.treack snvelope
and located at the center of the 3/6 inch thick section., This reinforcement
extends across the full widih of the belt (Fligure 3.2, page 3=5). Oniy one
toyer of the cord is required. Two or mors layers could not be used In this
applicarion beceuse of the rigidlity of the flser gisss cord in tansion. Bend~
ing sround 8 rosdwheel! or sprocket couid set up enough stress in the cord to

cause fallure of the rudbbar or of the cord ltself.

The {ibar giess cord ls made from contlnuous filaments grouped Into strands.
The strands are iwisted together to produce the cord, 1t is importent that
the clirection of twist be reversed at the center of the beit. For exampile,
the portion of the belt from the longltudinal centeriine to the right edge
would contaln cord with 8 right or ifeft-hand *wist. The portion of the belit
on the opposite alde of the centeriine would contaln cord of the opposlite
twist. This arrsngement eliminates the tendency for the beif to twist under

tension,
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indivicuay +ioers are treated with an organic or inorganic lyubricant which
keeps them apart and minimizes the abrasive action of glass on glass. With-
out this lubricant, the fibers would scratch each other asnd csuse fracture.
The selection of tne lubricant {srgeiy depends upon its compatibitity with
the rybber in which the cord wit! be sncased. The lubricent is permanent
becauce !t Is completaly enclosed In rubber and not subject to cltutlon or
attack by environmental infivences. The fiber glass cord to be used wiii be

simitar to that deecribed in MiL-Y-1140 E, Yarn, Cerd, Cloth and Tepe-Giass,

Section 3.3.2, page 5, 30 December i5€3.

in addifion to the fiber glass cord, the beit is reinforced w!th cne ply of
nylon or rayon fabric, located between the flber glass cord and the inside
surface of the beit. The fabric reinforcement gives lateral and torsionai
strangth to the track snd incregses the shesr strength of the belt for the
roag pad attachment., The fabric meterlai has a much tower moduius of elss~
ticity then the fiber gioas and & higher uitimute clongation. Therefore, the
fabric does not carry normal belt tenslon loads, buf serves to protect the
fiber gless from concentreted sheear or point jfoads. |t aiso adds to the

overaiil toughness of the belt section.

The guide teeth on the inner surfice of the belt sre Integrai with the belt
snd are molded fraom the same rubber as the beit. They ere prismoids! In
shape, tepering on sil sides toweard the top. Large redi! ere iocated at the
Junction ct the tront and readr surfeces of the tooth and the Inner surface
of the beif. The sprocket pins engage the teeth at these radi!. The ares
of the base of esach tooth ls quite isrge In order to provice adequate ghesr

strength to withstend driving end guiding l{oads.

4-3




The road pads =re !ocated on the outer surfece of the beit and eech s heid
in place by four boits. Tnhe beit has four steel-reinforced holes per plich
fo accommodate the attaching boits (Figure 4-i, pege 4-5), This stea! rein-
forcement siiows the attachment to be made without loceily compressing the
beit 28 the nut is tightened and helps distribute lateral forces to the belt
during operation, Access fo the rcad pad alr vaive [s through an sdditional

hole In the beit, ioccated near its cutside edge.

4.3 Roag Padsg

The pneumatic road pads serve two primary purposes in addition to providing
tractlve surfaces: they add buoyancy and serve to sbsorb shocks, Esach pad
consists of a pressurized air cel! and a rubber grouser which is integral with
the cell. The eir cell is ovai-gshaped (Figure 3-7, page 3-i8) and Is con-
structed of two pleces. The upper plece is a flat sheet of rubber which Is
reinforced with fabric. This plece Is adjacent to the outside surface of the
be!t when the pad Is instalied. Tha lower plece contains the alr ceil cavity,
The two pleces sre joined at a fiange which encompasses the upper surface of
the pad assembly. The leading and trailing edges of this flange are rein-
forced with stee! clips to prevent tearing of the rubber during operetion.
The attaching boits extend through the flange at the corners, and the holes

for the boits are reinforced with stee! sigeves.

The fiat upper surface of the pad contains an infiater, a vaive simliar to

those used In athietic equipment. A 'needie Is used to fill or defiste the
alr celi, This type of valve has no moving parts and is made entirely of a
highiy resiilent grade of rubber. Due to this resiiliency, the hole for the

"needle" closes and forms a seal when the needlie is not inserted.

44



~ ATTACHMENT
/

i
i

* i ™ .4f,~ ..\\ . P \\ : [N M
. N s i oy
A . s . ot o . >
@ u@?@ ».. O @) >
N + u. N ! i * N
/. § ,n H a
. .—_ _. i —

i . _ |
\ | ' _. $

: ! ! :
w i ! \ . ! ' ™
P e 01 om0 =
—.Jn..i_x\\ _“ ‘“ _ IJ:M-\ m ! m .{ OVI..
Lo ; % . w ( 1 H o =
P S A R 2
v TR R L $

i i y i | ) | t ” -_ c ﬁw
B o M s e E TR T I = S ;

«f..\..\uV [ : y . R " “ x
Q _ | 'y P b
L ; i I i P! F=
N o | 1 P p % >
T e R R S 1] :
| , Timad N_ deml Tl Tl , g
: : 1 s
{ _" . L ] w wd

! by w My m
! N | L , -
| ) _ 1 ?
®® Y Y-
PN , LN N “
IR N 4 . N * ﬁ

o . - e Ay ; iy . . ps p— eszav srwn




AU

T

- [ e e T e e e LS T ekl Sttt et S -

The lower porticn of the pad is reinforced with two pties of fabric elong

the sides and above the grouser. The fabric gives the pad latera! and
longitudinel stability 25 weil a3 resistence tc penetratlon. It aiso pro-
vides strength In the area of the attachment. The grouser is non~directlionsi
any nes an ares of 32.9 square Inches, A lateral slot in the grouser aids in

pending sroufid the roedwheeis snd sSprocket.

4.4 Sprockae?

The sprocket Is s fabricated construction consisting of ten hollow cylindrical
pins and two formed sections simiier to an 2utomotive wheeli. The pins ere
weided to these sections st each and {Flgure 3-8, page 3-20, and Figure 3-8,

page 3-211}.

The pins sngegs the guide teeth on the frack for driving and braking. The
track s supported as !t travels sround the sprocket by the pins &nd by
flanges on fthe outboard edges of- the formed whee! cections. The driving and
guiding Infterfaces are 2l! rubber to metai, providing qulet operation. The
sprocket is seif.cleaning because the formed sections are perforated to
permlt the expuision of debris. The pltch clameter of the sprocket is

19,10 inches; the oversll width s 8.65 Inches.

The sprock=t is attached to the final drive hub by studs end nuts., The
stiuds sro pressed into the hub mounting fiange. A pliot diameter on the
hub gulides the formed sections of the gprocket to assure accurate mounting.

.
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5,0 FEASIBILITY ANALYSES

Throughout the duration of the concept fessibillty study, it was necesssry
to evatuste the iightweight track from severai standpoints at each stage of
tne concapi evolution. These evaiuations not only provided increased concept
definiftion, tut in many cases aiso indicated aress for improvement of the
designs. This secfion presents the analyses used to determine certsin design

requirements and 1o evaluate the final concept,

5.1 TYrack Tension Requirements

Since the sbitlty of the track to carry axial ijcads is extremeily importarnt,
the first anaiysis wss performed to determine the magnitudes of these ioads.
The caiculations (page A-2) were besed upon the hypothetical vehicle appiice-
tion having a gross weight of 3000 pounds. Maximum operating tension was
determined by considering the vehicle opersting on & surfecs with 2 traction
cosfficiant of 0.80, thue meking this tension equai to 40 percent of the gross

weight or 1200 pounds.

Maximym potential tension is usualiy based upon sprocke! forque data. in
the absence of these dats, howsver, ATAC recommended thal the maximum poten-
tial tension be equs! to the gross vehicie weight muitipiied by .25 or 3750

pounds.

Studies of the properties of fiber giasa and discussions with suppiiers of
fibar giass-reinforced beits indicated thet the uitimste strength of the belr
should be 15 1o 20 times a2 grest a8 the maximum operating tension. |t wes
siso noted that such beits are currentiy being manufactured with strengths of

spproximateiy 6000 pounds per inch of width, With 8 treck width of {2 inchea,
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iess 8 total of cne inCh to allow 6or.anachmon?s, it was found that the belt
portion of the track could be manuiactured with an ultimate strength of 66,000
pounds. The strength porentiat of the belt, therefore, far exceeded the
suggested uiltimate strength; the uitimate strength of the belt could be as
high as 55 times the maximum operating tenaion 2nd 17.6 times es high a5 the

maxlmum potentist! tenslion, as shoen on page A%,

5.2 Waignt and Buoyancy

An analysis of the welight and buoyancy of the concept was performed as soon

as the final configuration was determined. In performing the anziysis, the
material ond displaced volumes were computed for each geometr:ca! section of
the belt and the pneumatic road pad, 2s shown In the caiculations bsginning on
page A-4. The speciéic weight of rubber used was (0.0415 pounds per cubic inch,
as provided by suppilers. This flgure was found 0 agree with other dsta on
rubber (2}, 1t wos assumed that the effective specific weights of the flber
giasa cord and fabric would be the same as thet of rubber. The weignts of
attachments were e)ther csicui2ted or, when possibie, defermined direciiy with
a scale. The snalyais showed that the track would weigh 9.83% pounds per foot
and would have @ budyency In water of [10.7 percent. The welght of the

sprocket was calculeted to be 56.2 pounds (page A7},

5.3 Length Change due to Temperature Varistion

Dimensional stabiiity, especiaily in the longltudinai direction, Is extremely
important for atl tracks. Large variations In length could cause the frack
t0 become “overpitched” or “underpitched"” with respect fo the sprocket and
could siso asffect stetic track fansion, The toftal length change the track

could be expected to undergo was, therefore, calcuilated using the specifled
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minimun and moximum opereting femperatures of -65 tc +125 degrees Fanhrenheit,
The calcutations on page A-8 show that the change In length would be oniy
O.it4 percent or .3078 inches for an envetope length ot 22.5 feet. 1t was
assumed that the tiber giass cord, being the main tension member, wouid
govern the length change of the track; the effects of the rubber sng fabric

were neglecied.

5.4 Roag Pad iniiation Pressure

The deveiopment of a pneumatic pad and the selection of en air vailve requires
some kaowledge of the infiation pressures which wiil be required. in caicu-
fating the static infiation pressure (page A=-9}, i1 wes sssumed that the
pressure inside the pad would have to be equail to the “footprint' pressure

sn the grouser due to statlc roadwheel load. Therefore, it could be sald
that, when a roadwhael Is directiy above & road pad, oniy that particulur

pad supports the wheei and ne verticsal ioad is trensmitted into any other
pads, This was considered to be & safe sssumpfion since, In practice, s
certain amount of locad wili be carrlied by adjacent pa2ds becsuse of defiec-
tlons. n addition, [t was assumsd that the walis ot the pad do not contribute
to the support of the grouser area. The céiculations showed that the required
inflation pressure wouid be (1.4 psi and that fhe everage '"fociprint" pressure

for all grousers wouid be 3.9i psi.

5.5 Grouser ¥ear Rate

Another factor typicaliy retating to ground pressure s the weasr rate of o
rubber road pad. Moat road pads ure rigidily backed snd cannct defiect fo an
appreciabie axtent when experiencing concentrated loads. The pneumaric pad

for the lightweight track, however, provides a2 fiexlble backing for the

5.3
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rubber grouser. In attempting to estimate the wear rate and expected !lfe
of the grouser, if is possibie to drew certain concliusions based upon deta

from existing tracks.

A survey conducted by (hrysier under asnother contract (31 indicated that a
definite relationshin existed between road pad wear rate and the ground
pressure on a road pad caiculated by dividing the pad sres per pitch of track
by the average static roadwnee!l load. in addition, a similar relationship was
shown to exist between wear ratfe and the average pressure on all pads in con-
tact with the ground., The curves on the folliowing pages represent the resulfs
of the survey. The curves were extrapolated for [ow pressures because of a
tack of data in frhis area. Another factor which timits the abliity to predict
wear rates for the Lightweight Traeck roead pads is their flexibility. It would
be expected that & flexible road pad would have a lower wear rate than a
rigidiy-backed pad becsuse of its ability to deflect and distribute concen-
trated {oads over an increased area., |n addition, examination of conventional
road pads indicates that they may be subject to damage vy bruising, wherein a
concentrated load ceuses 3 breakdown of the rubber as it is pinched between 2
smal! road irregularity and the rigid backing material. The pneumatic track

pad will greatly reduce this tendency.

Based upon maximum “footprint” pressure, the curve for band tracks indicates
a wear rate of spproximately 4560 miles per inch of wear. Using an average
“footprint'” pressure of 3.2} psi, the appropriste graph indicates 2 wear rate
In excess of 4600 miles per inch of wear. No attempt has been made to extra-
polate this curve beyond 4600 mites. Assuming a wear rete of 4500 miles per

inch, @ life of epproximateiy 2880 mijes is indlcated for the 5/8.lnch thick

54
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grouser. It should pe ncted that the pad Could stitt tunction for & t{imites

time, even witn the grouser completely worn away.

5.6 Maintenance Requirements

The Lightweight High Mobility Track nas been designed tec reguire 2 minimum of
malnienance. Once the track has been installed and the initial tension
adjustment made, no turfher tenslon adjusimeni will be necessary. The track
will not take & “sei” due to the nature of the fiber giass tension members.

it is 2xpected thol maintensnce will consist oniy of repfacing worn or damaged
road pads and an occasional restoratlion of inflation pressure during long

pericds of inactivity.

Dapending upon the nature of road psd demage, it will be possible to make
repairs without remcving the pad from the ftrack beit. For example, 3 simple
puncture may be repaired in the same manner &t & fubeless ftire; a plug is
ingserted into the puncfure end sesied with an adhesive. In order to Infiste
the pads, it wlii be necessary to lubricate the Inflater needie before insert-
ing it. To inflate ali of the pads In a minimum time, an air suppiy which has
been pre-set 10 the desireod pressure would be advantageous. In the fleld,

the pads could be inflated witn a simpie hand-operated pump, Littie physical
effort woulid be required, owing to the {ow pressure end the amall volume to

be flited.

The repiacement of & road pad requires oniy two wrenches. One wouid be used

to tighten or locsen the jccking nut, while the other would be requirsd to

hoid fthe boit. Llocking nut torque wiil not be critical., For normal operaw
tion, replacement of road pads will be requlired at intervals of approximately
2800 miles,
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Secause the (igntweignt Track is continuous, its insraliation will require

a procedure which is quite gitferent from trose used fto install conventional
pin off nana-type tracks. Most tracks are laid fiart on the ground while ihe
venicte is rgliteg orfo them., Instaliation of the Lightwelght ITrack wii! re-
quire that one or both sides of tnme vehicle pe raised untit the roadwheels

are approxim=tei si¢ inches avove the ground., The track will then be posi-
tioned under tne roagwneeis and syspended over the idler and return rollers.
in orgder o pioce the frack over these members, the fension adiustment must be
in the relaxed position, and the sprocket should be removed. The sprocket
wouid be reinstalied with the track suspended on it, followed by the adjust-

ment of track teasion,

5.7 Effects oi Damage

Because of the severe loads a track mus® withstand, one of the most frequent
causes of venicie immopiiization is track failure. However, overdesign of
conventional pin and band-type tracks with respect to forseeabie operating
loads uswvaliy invoives penalties in several areas, including weight and power
consumption. A pin-type frack is subject to a disabiing failure if onty one
pin is oversiressed. A simiiar condition exisfs with sectionalized band
tracks, especiolly where sections are joined together. The rigidity of con-
ventional *racks places severe demands upon the tension carrying members
because loads cannct be distributed t :rough deformation., In this ares, the
tlexibility of the Lightweight Track and the fact that the load—carrying
members are distributed across the entire width of the belt present certain
advantages. First, *he pneumatic recad pads serve to distribute concentrated

vertical loads caused by road surface ‘rregularities, Second, because the




track Is designed to carry meny times the expected maximum operating tension,
the feilure of a significant percentage of the fiber gisss tension members

will not cause total track failure.

Although the pneumstic road peds are essential to freack buoyancy and serve
otrer Important functions, fsllure of seversi or ail of the pads wlil not
affect the structural integrity of the beit. Simiiarty, sithough operastion
could not be sustained with & number Of demsged guide teeth ad)scent to sach
other, several iscliated fallures could be toiersted to provide 8 “get home"
cepablilty, For the sbove ressons, a vehicie equipped with the Lightweight

Track could sustaln conslderable frack damage before being immobiilzed,

5.8 Qogparlsgo with Track used on XMS71 Vehiclie

The XMB7i 1y an erticulsted tracked vehicte consisting of two powered units
Joined by o special universal joint/propelter shaft, The gross weignht of
this vehicle 15 spproximately 8000 pounds, with the front unit siightty
heavier than the resr unit, Each unlt, then, has o gross weight close to
4000 pounds. which is very simitar to the hypothetical vehicie sppliication
of the Lightweight Track {(4}. At present, the XM57| treck Is the !ightest
frack made for eny vehicle above & 000 pound gross weight. The objectives
of the Lightweight Track inciuded concepting a track which Is not only
tighter, but which wiii surpass cther sspects of the XM57| rrack such as
reljablilty, durabiiity, and buoyancy. :n view of tnis, a briet eaxamination
of tha YXM57i treck was conducted, resuliting in the comparison tsbie shown
beiow. it must be pointed out, however, that the Lightweight Track is at

present mereiy & concept and has not hed the banefit of testing.

»
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TABLE | COMPARESON OF LIGHTWEIGHT TRACK AND XMS7! TRACK

DATA UNITS LiGHTWE {GHT TRACK XM571 TRACK
Wigtn Inches 12.00 18.80
Pitch Inches 6.00 4.75%
Weight Pounds /Foot 9.83 i4
Vol ume Cublc Feet/Foot G.1748 .04i06
Buoyancy Percent HO.7 21.6
Grouser Height inches 2.38 (Pag) 1.59

5.9 Amphibious COperation

The most significaent features of fhe frack which favor amphibious operation
are its light weight and buoyancy. Uniike conventional tracks, this track
wili help to support the vehicle in the water without a ser'ous weight
penaity. 1t will, therefore, be possibie to provide & given vehicle with

greate:r freeboard and/or amphibious load-carrying capacity.

Certain speclalized vehicles, such as landing craft, have made use of fracks
specificaily designed for maximum water propuision. A number of these

tracks employ vene-shaped shoas or appendages and feature an 'open" construc-
tion which aliows water to flow from the insige of the traock envelope to the
outside. Shrouds have been used to cover the returning portlon of fthe track

to el iminate thrust in the dlirectlon opposite to that of the vehicle. The
Lightweight High Mobility Track, due to Its road pad sppendages, will provide
some thrust in the water, but it is not exbecfed to squal the efficiency of
tracks designed speciflically for water propulsion. {t would be necessary to
cover the returning portions of the tracks with shrouds for the reason mentioned

previously., For certain vehicle applications, however, the buoyancy of rthe

5-10
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track may make !t possible to have the returning porticn of the track above
or ciose to the surface of tThe water for meximum efficiency fran the stand-
poinfts of thrust and power consumpiion. Any meaningful estimate of water
speed would require date defining the sppropriate feztures of the vehicle
appiicatton. In view of the absence of these deta, no numericae! estimate of

water speed has been made.

5.10 Cross-Country Speed Cepabiiity

The requirements ilsted in Section 2 include descriptiocns of terrein condi-

tions ranging from dry herd cross—country to wet marginei cross—country. The
Lightwelght High Mob | ity Track has no known features which would timit operating
spesd on thase varicus typos of terrain, On the other hand, experlence has shown
that speed ! imit: ions are mo-e often reiated to the ability of the vehicle
driver and crew tc . .w1d severe vibration Inputs or the abliity of the
vehicle power train to provids the necessary power and control. Other factors
which must be conslidered are associataed with the overali vehicle conflguration,
Including ground clesrance, driver fleld of vision, and length/width ratio,

Even with & complete vehicie definlitlion avalisbie, &n estimste of cross—country

speed capebillity is extremely diffliculf ro make.

Given two identical vehicles ~ one with “he Lightwelght Track end the other
with a8 conventionsl band track of tre same width and weight ~ [t is expected
that the vahlcle equipped with the Lightwelight Track would be atle to attain
greater cross-cousitry speeds. The ressons for this include |ow power con-

sumption and the inherent adliity to abgord shocks.

S~1t
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5.1 Overaill Performance Summary

The averall performance of the Lightweight High Mobility Track is expecrted

to provide certain advaniages which have been herefofore unattainabie with
existing track designs. The longitudinal tiexibility and lack of 2 definite
“piten” will provide exiremely smooth operation with minimum power consumption.
The cuyshioning effect of the pneumatic rosd pads wlil serve to reduce vibration
caused by smail surfoce irreguleritlies and may easc suspension requliremants for
smail vehicies. The fact that no metal-to-metal contact s present anywhere in
the track interfaces between roadwheels, idlers, and sprockets will assure that
noise will be held to a minimum. The low weight and high buoyancy of the track
wili aitow better amphibiocus operation and en incresgsed cargo capacity in come

parison to gross vehicle weight.
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€.0 CONCLUSIONS AND RECOMMENDAT|ONS

6.1 Summary
The outcome of this Investigation is & concapi of the Lightweight High
Mobiilty Track and Drive Sprockety. The track consists of & reinforced

rupbber bel? with guide teeth on [ts Iinner surface and removabie pneumstic

road pads on iis outer surfece. The sdoption of this concept was originalily

prompted by requirements for positive buoysncy, |ight weight, smooth opera-

[P T

tion, low power loss, iong life, and abllity to sbsorbd shocks. The anaiyses
performed to determine feasiblility centered mainiy upon weight, puoyency,
tenasile strength, end manufacturing. The resulting concept Is {2 Inches
wide, hes a pltch of € Inches, waighs 9.83 pounds per foot, ard Is (0.7

percent buoyani,

i 6.2 Concluslons

The analyses Indicate that tha Lightweight High Moblility Track Corcept is
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: feesible and that It wiil definitely meet or surpass most of the require~

i ments. DOue to the unusual nature of this toncept.  however, a meaningfuil

evaiustion of some of its characterlistics such as belit life, power losses,

snd rosd pad wear rate cen best de performed by ieborstory 2nd on-vehicie

testing.

A number of features of the Lightweight Track represent improvements over

converitiona! pin or band tracks. The fact that tha roadwhee! path is smooth

L 76 N ¢ TN

and continuous will aliminate the vibration caused by rosdwheels traveilng
over individual shoes. The ellmination of metal-to-metal contect throughout

the treck and its ntarfeces with suspenrsion components wiil provide extremely
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quiet coperaticn. The longitudingl fiexibiiify of ihe ireck ang the izck ot

rigid pitches wit!l serve to reduce vibration and power losses. The ability
of the pneumatiC rosd pads to absorbd road shocks will attenuate low ampiitude
suspension inpurs. The buoyancy of the track will allow grester ireeboard or

load-carrying capacity for amphibious vehicles.

Although the track concept developed gduring this study was Intended for o
vehicle with & gross weight of 3,000 pounds, it is expected that various
simiter concepts would pe applicable to cargo 2nd reconnaissance vehicles
currently using Lonveéntionat band tracks. |n general, the track seems best
suited for lightweight, high-speed vehicies. Variations of the basic concept
could probabiy be used on vehicles up to about 20,000 pounds gross weight,

with simitar advantages.

5.3 Hecommendat ions

In view of the feasibilify of fthe Lightweight High Mobility Track and the
inherent advantages of the concept, it s recommended that additional pro-
grams be undertaken with the ultimste gocal of placing this track into service
on future or existing fightweicht vehicles. The following programs are pre-
sented 2s a plan invelving the ieast cost and rigk, preliminary to on-vehlicle

testing.

6.3.1 Concept bDefinition and Test Pian Program

An essential phese of a future development program would be the production of
3 fuii complement of detaeil drawings for the track and the sprocket complete
with all necessary specificatiols regarding materials and performance. These

drawings and specificaiions wowid be based upon the concept presented in this

6-2
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report and full use of the experlence galned during the feassibility study

wouid be assured.

Chrysler Is currently invoived in the design and fabrication of the Pitchiess
Band Track Test Machine to be instalied at ATAC {Contrac! DAAEQ7-67-C~418i1,

It 1s further recommended that a plan be devised for testing the Lightwelght
Track on this machine. In order fo accompiish this, detali drewings for a
rcadwheei and other hardware for use on the machine wouid have to be provided,
The test pian would be directed towerd determining endurance, durabllity, ang
powsr consumptilon factors as retated to speed, vibration, tension, and applica-

tion of dynamic loads.

6§.3.2 Msterlail Procurement and Tes?

Upon compietion of the above program, actlion would be Initisted to procure ait
material required for testing., Necessary modifications to the test machine
would be msde end testing accompiished with technicei assistance provided by

Chrysier personnet.
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DESIGN CALCULATIONS

sussEeT: Reir Secnion StaesaT
(0} RATO OF ULTIHATE BiT STRENETH TO MAR OPEDATING TENTON
th RATIC OF ULTMATE BELT ITRENTH  TO WAL POTEATIAL TENION

WTMATE BRT STRINQTH * GOO0O LA/ING: OF WOTH
EPPLIVE BRY witTH * (200 - 2 X001 FOR ATTACAMEINTL = (L, 00 IN

¢ UATIARTE TENTIE STRENGTH = (1L.ODIN x G00OLE , L4P00LE
[

(@) VLI TN STRRNETH . r.:,::: : 5%.0
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CHRYSLER DEFENSE ENGINEERING

suzeT_ . OF_%

DESIGMN CALCULATIONS

SUBJECT:
WEIGHT AND BUOYANSY ArALY SIS

IN THE FOLLOWING ANBLYSIT, THE SASIC TRACK AND RoOAL PADS
ARE TREATED SEPARATELY. QLGXATIONS ARe FOR ONE PITCH (Grickan).

Basic Track

ﬂ'\' SECTIOM
voL.* Gxizxds = 2200 w?

Teorn Seovion

-

VoL = ::"K&s.sg + (4.25}:.6:!\} + 4 (4.625: 2.09

= 295558

Bagc Tracx Vou /Pren » 56.55mw? (Az.so EqutLS DISPLACED vowms}
Weiant [Rren = Sa58m Ty o418 W/ ? = 2.247 L8

Puarumaric Pro
LIPPER SECTION 2 2
you ‘{s,nmm - [‘50 ‘1‘(75)]}3% i!
= {Q m’ (MAT'L g' DISPLAKD vm.) = _,«5'

LiP Baiaw Uprdz Secnon

DISE voy * AT ‘Ni SAME AS ABOVE =
MATL vor = 1071~ § Eﬂ(z.z?s)\(t 15 xézsq %_ -

s 33083

A-d
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DEBIGN CALCULATIONS

SURIKECY:

LIP TC tOLUS OF RADIUS

A g

OISe VoS .22 {ﬁ(asa‘)ﬂ szxz..zs]

* 157w
MATL voL. ~ .57~ .22 Eﬂ‘(:.m)‘-t» 4.75:;,29
= 1wl
RADILUS
8Y PAPPUS' THEOREM(E):
—
5 Sl
DISE voLr T () 28" i
T VoL I(x.zs)-&(un,“}mzs]
1518 WS
MarL vot = 1515 - {1.00)'x [u(:.aa+.u) + a.zs] - {m (,”q.@‘(m,.u-bm.so]}
= 382}

Borro) ©Ff AR CEU. YO LOCUS OF RADIVS

OISP vou ~ 1.2%8 E‘("M’&.safazs)] b=t e
2640 M® t" —

MATL VoL, = 5,29 8}

A-S
workooneay DAYoung = 11:7-6] mrevieweo ey
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CHRYSLER DEFENSE ENGINEERING
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DESIGN CALCULATIONS

SUBJECT:

%77’7&’17}1',? J777797, 4’;‘7@

7
MATL ¢ Dise Vo = (%) - iod 5 ‘:(%.)]
= 20.55-.7%6

= 19.75m "
SUMMARY
FOR ONE PATCH ¢ DSP VoL MATY VOL.  [IMATL . T DISP WT,
(e} () {ea)y TR\
BeCT Stunon 27.06 27250 1,120 974
oo SEETION 29.5% 29.5% 1.225 1.067
PAD H.29 {402 827 3404
ATTACHMENTS .30
STESL LIPS — 430
TOTALS 4912 5445

WT/FOOT = 4HZLBx2 * 9.824 LB/FT

PEL ceNT BUoYANCY = — 345 1002 = 110.72

4312
Ao
workooneBy _DIAYoung  H-7-H7 reviewed by
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DESIGH CALCULATIONS
SUBJECT: )
SPROCKET 'WEIGHT B sSTIMATE
VoLuMES
SrreL Wheer Secnion

A BY PAPPUS’ THEOREM(S):

\ 0 27 (243).187(10) = w22
\ &) 2w(3.03).187(85) = 213
‘ &) zr(8.62).187() = S.13

(8 2v[537) .187 (225) 14.40
E @ 2 (395} .182(1.87) 8.9
- 2,15 WY
LESS CUTOOTS FOR DENS PINS!

&) zar(uo} 187 (289 =24.08

xJ .
- 87 '(’:?)1- so(z5d [io) = a94m?

LEIS OTHER GJUTAXIL:

487 [&30&5@ + ‘Wfﬂst):}tﬁ) * (.30 SO ET g-\

VoL OF wweg. SXTion & 598 N’
2 secnons/sAocxeT = 19,0 !

Dewe Aus
o1 (1av% o) st - 7as w!

TO[RL_VOL_OF SPROCKET« 98,5 w?
VEAT « - (98,5 M, 20308 2 L8
Ay s - S6
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UESIGN CALCULATIONS

SUBJECT: CALCULATE LENGTH CHANGE OF BELT DUE TO AMBIENT
TEMPERATURE CHANGE

AMBIENT TEMPERATURE RANGE = -63°F To +125°F
TEMPERATURE DIFFERENTIAL = (90°F
ASSUME TOTAL LENGTH OF TRACK ENVELOPE = 22.5 FT

(6} COEFFICIENT OF THERMAL EXPANSION OF FIBER GLASSY6XIO iw

iINTF
SINCE THE FIBER GLASS cc;ﬁn 15 THE MAIN TENSILE
MEMBER, THE EFFECT OF THE RUBBER 13 NEGLECTED
LENATH CHANGE - GXiT %N x 225 FT <12 IN % \qo’r-‘g 3078 v
INTF ENVEWLPE FT
2078 M
PeR CBNT LENGTH CHAMSE * ‘-—-—-—-—-‘-z.mm’ x100% 2 oil4
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L;‘ ‘ BUBJEST: ROAD PAD IHFLATION PFRESSURE
godoLs
3 AVERASE TTATC ROADWHESL LOAD® “Humeny STSL8
GROUSER CONTAGT AREA » J2.9 N2
1 GROUND PRESSURE ON GROUSER ® Sraire® 14 PSI
! INFATION PRESURE = {14 Pt
2 1] WY é
g AVERASE PRESUME ON ALL GROVSERI * roru ARtA o7 Abwight Od alound
3 NOMEEA OF GROUSERT oM SRSONDE TTINSAMEL , %9'4’333
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';ﬁ. A8STRACT

3 “Thie report presents Ghryaler' a,.'i:oucept feasibility study of the Lightweight
High Mobility Trackg performed under Contract DAAE(7-67-C~3847, effective

1 10-Maw-196F; The subject track consists of a fiber glass reinforced belt

; with guide tooth projections on its inside surface a2nd pneumatic pads on its

3 outside surface. This particular track was intended for use on a vehicle with

ot a gross weight of 3000 pounds. The resultant cuncept is 12 inches wide, weighs
" 9, 83 pounds per foot, and is 110.7 percent booyant. In addition, the inherent
advantages of the design include a smooth roadwheel path, the ability to absord
road shocks, quiet operation, and expected long life.
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""The concept was analyzed from a number of standpoints including weight,
buoyancy, tensile strength, and feasibility of manufacture, It was concluded
.that the concept is feasible and that it would be applicable to lightweight cargo
and reconnaissance vehicles, Recommendations for fulure activity on this pro-
ject are also yresented.
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13 aqsstTRACT

This report presents Chrysler's concept feasibility siudy of the Lightweight
High Mobility Track, performed under Contract DAAEDT-67-C-3847, effective
10 May 1967, The subject track consists of a {fiber glass reinforced belt

with guide tooth projections on its inside surface and pnesumatic pads on its
outside surface. This particular track was intended for use on a vehicle with

a gross weight of 3000 pounds. The resultant concept is 12 inches wide, weighs
9. 83 pounds per foot, and is 110.7 percent buoyant. In addition, the inherent
advantages of the design include a smooth roadwhecl path, the ability to absorb
road shocks, quiet operation, and expected long life.

The concept was analyzed irom a number of standpeoints including weight,
auvoyancy, tensile strength, and feasibility of manufacture, It was councluded
that the concept is feasible and thut it would ke applicable to lightweight cargo
‘and reconnaigsance vehicles. Recommendations for future activity on this pro-
iject are also presented.
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