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Articulated Oft-the-Road Vehicles

By R. M. OGORKIEWICZ M.SciEng). ACGL, DLC. AMILMechE,

Continued development of aiculated aff-tha-road vehicles has resulted in
new whesled and tracked madels which are axamined in the following
article together with a8 number of othar and hitherto little-kKnown vahiclas.

detail the basic features of articuloted ofT-

-road vehicles and ihe history of ther
development. Since they were written several
new vehicles of this type have appeared wnd
additional information has come fo light
about others. It is opportune, therefore, Lo
refurn to the subject and survey wgain the
whole field, This implies an examination of
civilian as well us military applications and
both trucked and wheeled vehicles in various
sages of development, from the purely
experimental o regular commerncinl  atilise-
i,

IWU carler articles™* desceribed e Some
the

WHEELED WEHIULES

One wf the articulated  wheeled vehicles
which can now be considered fairly  well
established is the Wagner tractor referred to
an one of the earlier articles,®  This tractor s
heing made in four different siecs by FWD
Wagner Inc.—formerly Wagner Tractor Inc.
but now a subsidiary of ithe. FWD Corpora-
tion—of Portland. Oregon, for a wide variety
of industrial and agricultural applications.
The four models range from the W A-9, which
hias a gross weight of 18 1001k, through the
WA and WALT of 23 000 1b and 248 00K 1
respectivelv, to the 5200006 WA-X4. a
varmnt of whichia sliown in Fig. 1. However,
all fouwr are basically. similar . having [our-
wheel drive and o jolnt which allows consider-
dble movement in roll between the front and
reier halves of the tractor and, also, in the
steering p!:um—l:htmhyfnwiding for steering
by articilation.  The degree of permissible
movement {6 roll s owell brought out i
Fig. 1. which dilso illustrates the kind of
terrain this tvpe of tracior @5 able to negotinte,
Fig. 2 shows detoiis ‘of the ‘centre-pin™
steering joint with the hydraulic ram control-
ling the attitude of the two halves of the
tencior in the steering pline,

A basicadvantage of the articuilated wheeled

tracterr is that it permits four-wheel drive wiih
less mechanical complication than o conven-
tiomal ractor with a rigid freme.  Therefore,
whenever maximum raction---and hence four
wheel drive—are  cssential  the  articulated
tractor becomes very attractive from the cost
point. of view, in addition 1o offering greater
Treedom with regard 1o the use of lirge dii-
meter tyres and the ability 10 extricate itsell
from patches of difficult maeddy ground by a
series of SLLETING ManOCUuvres,

Maximim traction may not be essential
for the average small or medium: size agri-
cultural tractor but it is imperative in many
industrial apphcations and it is highly desira-
ble for large agriculiueal tructors.  Thus, the
John Degre Company decided from the start
o four wheel drive Tor its large 8010 tractor
and having done this very sensibly adopied
an’ articulated construction.  As a result, it
has abained & four wheel drive tractor with
4 simple transmission drive line which is well
illustrated in Fig. 3. The sectional drawing of
the John Deere 8010 tractor also illusirates
the design of the joint between the front and
rear sections which allows 16° of relative
angular movement in roll and 40% in the
steering plane, in each direction. Stecring
movements are accomplished by means of o
single double-gcting hydraulic cylinder hiving
adiameter of Sin and a stroke of 16in, and it is
relevant to add that without liguid ballast the
tracior weighs 19 700 Ik,

The advantages of articulated construction
hawve been exploited in a different form in the
design ol the XMS61 H-lon  six-wheeled
articulated truck which is being developed
for the U.S. Army by Chonee Vought Cor-
porntion—a  division of the Ling-Temeo.
Vought, Ine. The XMS561 1 an outgrowth of
the "Gama Goal™ developed sinee 1959 hy
Chanee  Vought Corporation as a privite
venture and already described on these pajes.®
In mid-1961 the “Gamn Goat™ prototype
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wids subiiiied by the LS. Army W sompeti=
tive tridls with seven other cxperimental and
operational vehicles and it proved superior o
all the others. In fuct, it was the only one of
the eight vehicles 1o negotiate the whole of a
pruciling test course m the Auburn Hills
north-west of Deteoit. As & result, the LLS,
Army sclected it as the basis of a new 1i-ton
truck which has been designated the XM361,

The XMS61 rctains the basic ayout of the
“Cigma . Goat™ bt differs  considerably in
detail, as well 4s being lurger and . heavier.
Thus, it consists of a four-wheeled prime
mover section and o two-wheeled detachable
rear section,  But, instead of the air-cooled
spark-ignition engine of the original model, it
has. o Crenoral Motors M 32533 cnpinc—a
159im?  three-cylinder  compression-ignition
two=stroke.  The drive. from the engine is
tuken  theough & Tourspeed and  reverse
gezr-box to atwosspeed transfer box and then
to the front and centre differential assemblies,
and  from the centre differential assembly,
through a double universal joint at the inter-
section articulation joini, 1o the rear differen-
tial astembly. - The final drive from the differ-
entials to the wheels is through splined half-
shafts with a universil joint at each end,
The drive 1o the front and rear axles may,
however,: be disengaged for road  operation
when the vehicle can be driven by the centre
wheels alone.

The articulation  joint allows =307 of
movement in roll and L-40° in pitch between
the front and réar sections. I addition,
the whole centre axle assembly can roll = 15°
in relation to the front section.  As a result
of all this freedom of relative movemnent
between the two sections all six wheels can
remain in contact with the  ground, even
under adverse terrnin conditions, and thereby
maintain the highest possible traction. Al
the same  time, body torsional loads are
greatly  veduced mnd lighter vehicle con-
struction is possible,

The articulation joant does not, -however,
allow any motion between the twa sections
in thie steering plane. Mo steering by articula-
tion 1§, therefore, possible. | Instead, the
fromt and rear wheels pre steered in the usual
winy by interconnected Ackermann-type link-
ages, The wheels are mdependently Suspen-
ded by means of double transierse wishbongs
with boll-jointed outer ends and ¢oil springs
with telescopic dampers. In this respect the
XM A6 difTers considerably from the original

Fig, 1--FWD Wajgner 'TH-24 (rugier mmHnLLhr degree of roll posslble
'

hétwoen Hs fromt and rear

Flg,

To=he  wemtee steeedng folol ol @ FWID Wigeer  wrtboulaied
whswingg the rod of the hydraidie wieering ram

trmcior
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model, which had o torsion-bar suspension,
and it nlzo has different size tyres, now
10 = I8

Acgording to the preliminory. design ins
formation. the XML weighs # 800 Ik with
4 29001 paylosd, and is TR 4in long and
M wide overall.  lis wheel {rack is 500 9in
and the distanees Trom the cenire (o the front
and rear axles are 601 Jin aod 71t reapectively,
The relatively long wheelhase, mide possible
by artieulated construction and *coupled
with {ts other featurcs, enables the XMS6| 1o
negotiate vertical obsiacles better thin con-
ventlonal, rigid-chossis vehicles, AL the
samie  time, its  relatively  large-diameter
Jow-section 1yres ensure good performionce
over soft ground. 0t also has sufficient
buoyiney fo float across water obstacles,
Unlike the *“Gama Coat™, it does not hive a
propelier, but it eun dle  itsell noross
colm waters by menns of it wheels atl up 1o
about 2 puph, On hard puved surfuces,
however, the XM361 iv expected to be able
1o reach 58 mop.h.

An even more unerthodox  sla-wheeled
vehicle is being developed by the General
Mators Defense Reseurch Laboratories, This

| i5 the "MARVYT Which consima of three
Ulstmilir units, eseh with jitaown_engine and
lwo independentii=iprang wheels. As cin

b seen in Fig. 5, the three units are capable
of eansiderable relative movement in roll ond
the vehicle is steered by tuening the units
relutive 1o one another in the steering plane
while constraints, which need to be imposed
between the wmits in the pitch plane, are
provided by springs. In view of the promising
performonce of the "MARY"T over rough
terrain, thereare obvicus military applications
for similur trainelike vehicles, but the intier
have #lso been considered nson possible
basis or & complete transportation system
for the underdeveloped nrens of the world,
Yot another and entirely different applica:
tion for which articulnted-wheeled vehickes
are being considered {s Junir exploration,
A threc-unit model of an orticolated lunsr
rover, developed ai the General Motora
Defense Research Laoboratories! is shown in
Fig. 6. Recently this particulus model was
chosen by N.ASA, for further development
in preference to severnl siher competing
designs, One of its outstanding leatures is the
elasticity of the links connecting the (hree

o=

wxle units which nilows the vehicle 1o adjust
itself to the contour of the ground and ennbles
it to cope much better with verticil obstaches;
ok demonstrated by Bekker?

The best known, probably, of the wheeled
nrticulated vehicles demonsirated in recént
ears are the “Goers" of the LS, Arny.?
firee new vehiches of this fype have appenred
sinee the original models were desenibed on
these pages.? They are the XM43TE|
I6-ton eargo truck, the XMAIEED 5 (K.
1.8 gallon lank truck and the XMS20E]
«lon carge: truck, shown  respectively, in
Figs, 7, 8 und 5. The first two have been
built by the LeTournean  Westinghouse
Company and are elosely  related 10 ity
original  XM437 and XM43E  “Goers”,
although the paylond of the carge version
has been inereased frem 15 UGS tons o
16 ULS, tons.  As before, they have mechai-
enl drive to the fromt wheeln only; the rear
wheels are pawered only when henvy going is
gncouniered by menns of an elecine motor,
and stecring, by articulation about a pin-
Joint behind the cab, is also accamplished by
means of an ebeetric motor, Power for hoth
the rear drive nnd steering motars iu obliined

Jidin Dhoere BO10 four-whiel deive wrilcubuled ngrbeulimeal iractor
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feom o three-phuse, 425V penerafor direcily
coupled 1o the vehicle’s GM BY-T] twa-
siroke diesel.

The third of the new "Goers”, the S-ton
XMAED, b5 wary different i severdl respects
and, i spite oF the similarity in the designa-
tion, has- Hithe 1o do wath the earlier S-ton
KM A0, It has been buill by the Ciderpilinr
Tractor Company  and._has g mechanical
drive 1o all four wheels,  Iis sigerfig T

pulically actuated and, because of the
micchanienl deive to bl wheels the tmount of
ssible miovement in the steering plane

tween the front and  rear sections s
considernbly  less  than  in the | larger
LeTourneny Westinghouge “Coerd™.  This

mieans thae the turning circle is preater,
The gross weight of the XMSIDE! is
approximately 20 U5, done and it has a
makimum speed of 30 maph, but whether
it cam, fn Fact, travel ot ansthing ke this
spocd for any leagth of time is doubiful us
it has no springing other than thist prosided
by thie resilience of (s tvres, which have lintle
inherent damping.  However, in common
with the larger *"Goers™, il has one additional
virtue in its ability o float without ony

Fig. d—*Ciama Goni"" prototype of XAE6] slx-wheelod nriboulated trusk now lelng doveboped fioe ihe LS. Army
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Flif Se=mernl Shotne ARV iheanil papielnieninl uridculaled vibiclo

abdistanee amd b ean propel iself in cilm
intnoed ooy 8 i b owbout 4 moph, by the
grandbed [z ection of fus wleel s

ey that the “Cloerd'” Tuive 'bezn under
dedelogimant [ae absiit by vienrs Ll wedks
messes e well as their viries, have come
meore evident, Tl conseguence, enthuslioim
for ., themi s waned, while criticism’ has
g and the VLR Army alreidy . appears

to hiase bost imterest jn the lnrger models of
LeTournwan . Wostingiiouse type, although
W purchised fifty “Coers” during the 1962
fiscal wear  Bowdt ol i whrlLanings witro
atvious  Prom the ity stnges o thelr
develapiment? bt die coticismy are oph Lo
sprosre the Taed that e dokign of Uhi: MGoe i
wiis olreamseribad for Jbowas a8 mueh o
gxerelve inothe adeptition of sirth-moving
eejupumhl L T TR RLTER RIRRTE WV L nitempit
fo chivielip o nesw Ivpe ol militiry walilole,
Awon pesoliy vhent perfovmanee s sinlTieed
sortd] e el pepresamn v aplini thal
it he pehieved with whiceled arliculitel
vehicles desdgnédd umdir il wiandilbons,
Oorte wienbniss af The ax sidng Fauirwbweledl
spjoeis” s teir relotively low ratig of nol
deabr pull g weight, inoapite ol thelr
rebintbvuly larpe-diimeior 1yrs w e aclvaits
liges wre pirthy noblifid By e high Taod g
tyre, Anniler migie ol licisme levelled ol
Mioer®, portleipely . of the  LeTodrnda

Wstinghouwss Eype; 160 Hiedr poonenons to
belly, when attompling (0 cross Lransvaimg
ridige Lype obstucles, This arises out of their
larpe ratio of wheelbise to grobnd elearunes.
here @i, however, mi lést oo wiy. ol of
this diffieulty by increasing the numher of
wheels 1o eight. and - therely rediing the
entio of the longituding wheed spaging o
gronnd clonrance, A moded Tor this esisis

1k, = At beulatil wheehed

Tunar vollcln mndel bllt &1

e Ciimeral Modors Thelinse
Huwrarshs 1iibssrabiries
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v the  esperimental . Armsirong  Siddeley
Payysidype Kool tegtar of the gaily. thirties

“Fl the XMB Sqon B R Tqdaddraok’

chirp rack bl recently Tor the LIS, Army
anil shgewn b Figs 100 The moin objeet of
the XM 540 “quud-rack’ iv nod, hiowever,
to develop articalaied vehicles betler able 1o
erosn Tranvveig Hidges but tooexplore the
poaible s ol demountable  tacks a8 a
meane of noreasing Al further the crosse
goyntey makality, of wheeled vebicles The
itille el i onn. elghi-wheeled verdicn of
e caihior XM A Saom d 4 oxperimentil
cHp Iruck; B ol “The orignal “Cinora”
wich woan derbveld Trom the Michigan T3
bt el hailt by tha Clark Egulpment

UIIELLY, s .'||I|.'L'il.T';' 'i'll.'_'\-':_'-rTI'J'.:r' TII“;.}I'IL‘ of
The proceding nrbighey®

Pl il of o vehbele capahle of operating
i bk o on wheels, tsing the same set of
pirnbng e, 4 by o means new. (11 origine
el wresandd T with ). Walter Clirlste,
wiha embodbed G0 b several . ol his . lank
dasiine 1 dicl mot prove entiredy sucsedsful
wmil bas et been used since some | Russign
designs of ihe fite ihiries but 0t deweriod
I"'l'-‘|'“-|'. rn‘lah'nh!l'll.‘-li. nape the bess,

I dinibalul, however, whather an ¥ 28
velilele of thl XM 549 ivpe i likely 10 bring
ot Mully the potental advaniages af the
comvertible wheelsor-arack design. - Afer all,
the grentesi wtirietion of the schenie id thut
i piven . W mechunical | simpliity al a
triteked vehlele together with s offsthe-eoad
performanie and, st the sume time, a vehicle
which' is capnbile of operating efficiently on
i wheels whenever pouds are nvailuble and
fhe Lrpeke can Be removed,  Off-the=road
performines of the lighter tracked vehicles
gan be approximated o, of course, by mull-
wheel eleive vehicles but ot The cout of mechs
anienl complication. of the drive irain with
fts pumedows jedrs and universal joins,
welskeh b evident dn the cang of such highly
developed vehickes an the <8 Panlhord
BB R and the B8 Alvin. YSaladin™* On
the otter hand, A 4 vehiele already has multl
wheel drive, v the XM349 does, then the
addition of tracki i only golng 1o produce o
miodest gln i performpnes and. will not
bring alont wny stimjlifeation,

The wae of iencks: with non-articulnted
wheeled vehiches laphes some form of skid
steering mechnniam, but this peed not be o
deterrent. o fagr, the skid sieering mechan.
pem eoiilid b used o steer the vehicle when
piiitibige oy wheeks, ad well ns fracks, aa han
tseen  dong in o the case of  the T, 10
gxpetimentil six-wheeler developed by the
FACREDEY T 00 wis developed with
oA ne Ty red, hst Fop Flﬂll”l“ﬂ vehiclew, of

i, T NNNTIN Dibin curyn droek, dovologenl from e sl e uf thie §155. rmay
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Fig. H—XMAIREL 8 ocw sersion of the 3 000 U5 gpnElom e’ tamker bullt by 180
LeTimrncii-Weatinghnuse Com iy

*
which U was iteided o beod prototype,
various solid wheeli huve been considercd
The resulting wheels proved inevitably com-
phcited and one wonders whethet dome ol
the ingenuity and effbrl devored to 1hem
mil:'-lﬂ mol have Been  more FFL}rll-Ih]!.' spent
an the development af convertble vilicles,

Thie different characteristics of trmacks and
wheels: and the  desire 1o possess  fheir
aidvaninges in one vehicle hive oo prompled
anoiher atempt to develop o hght vehicle
with fwo sepprife- sels of running gear,
The new wversion has been developed -in
| France by 1, Giarnler and takes the form of i

| fightly-armoured 112100 tracked ‘weapon
carrier with four wheels which con be
wered far deiving on roads,  Only the two
rear wheels are driven, which is suflictent Tor
operation and belps to keep the vehicle simple.
The wehicle, called the IMG.200 hos heep
developed as b privite venlure, bt apparently
it 1% being onddired by the French Army.
v should be emphpsised That it s nod orfi-
culated, but is worth mentioning here as:a
different attempt at. obtaining some of the
things which the ELS. XM38 is intended to
explore,
Tererrn YViIMIOLES

So Tar as tracked artleulated vehickes ore
concerned, 1o new modils have been pro-
dueed by Wilsan, Nuttall, Raimond Engin-
eers Tne,, the Maryland company which has
developed - weveral  original  designs!
W R E. wehicles have, however, gaingd
further operational experlence.  The - first
“Musk-Ox’, the Torge 90 000 1b gross weight
madel, hns pow completéd four years of
operation, during which it has logped about
S5 (00 miles over the difficult terrain of the
Canodlin Morth. Most of the time it has
been sed ool feld work, but in Feliruary,
1962, i took part-in the LLS. Army *Gireal
Bear' exercise in Aloska where i1 parformied
creditably a5 o supply carrier.!”

Ty orher articuloted  tracked  vehicles
were ilso tesied in the “Great Bear” exerelsc,
Cvive wis the Wigner'Qund-Track', o singhe
product of private enterprse unrelated eifher
tn the Wagner whoeled  troctors: o the
K540, described earlier in this nrticle. The
Wagner  “CQuad-Truck™  had  olremdy  bean
tricd onee in Aliskia: in the 50 Wilkow
Freeze™ exercise of the U8 Army, when il
drew porticulur nttention o the advantages
of using arficulated tracked vehicles in that
couniry during the winter,'?

Another of the articulated trocked vehicles
tected in Alasha was the Nodwell BN 200,
which wis described in ope of the previcus
wrtiches ' Farther vehictes of this type might

be buth in the liture by the: Ordnoce
Division of ihe Frod Muchinery mond Chenii-
enl Corporation, of San Jose, Califormey
which has recenily come 1o an ggreement
with  Robin-Modwell  Moanofacturibg, Lk,
of Colgary, Alhdria, to manufaciune Maosdwell
vehickes, including, i there 35 a demand for
it, the RN 200,

Military: interest 0 the use of artkulated
tracked copgo carriers for operslion  over
anosy s mgmifesied sell even more clearly
in the vehicle built by Camadair Lid:, the
Canndian subsidlary of the Géneral [Dynamics
Corporation, under o joint US-Canadian
development programme.  This vehicle is the
Conadmr CLO1 “Dynatrac™, ko Known
urder its LS. Army designation as the
KMAETE.  Acrriads barch of ten hos now: been
haeilt el thivir testing was starfed in August
1962,  The resulls, soo far, appeir very
faveurable and the “Dynateacs’™ have attuined
their design: speed of 30 mapih. and demon-
strated theie ability to swim incinland witers,

A high-level of performance is only 10 be
sxpected, however, since the *Dyniizoc’” 15 o
development ol the enrlier sories of “Hal”
prticulnted carriers,!  Thirty-sizn of  these
were built by Capadair. Lid, since the mid-
fifties and they were extensively tested by the
Canadian Army and other wsers.  The resuld
of gl this wox to estublish the concent of a
light nrticulnted cargo carrier, which guved
the way for the “Diynatrae”. But the
“Dynprese”  differs  considerubly  from s
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loreranner, AL s Iurlgcf, maore solidly. built
and s, unforunately, more expensive.

Mg shown o Fig, 11, the “Dynatrac”
conssts of twe units connected by an articula-
FTRAL JLl:illl. which Flt'rmill relative di!phlﬂﬂ'ﬂl"ﬂt
of the two umits of up to 30° from the centre
line in any plame, The Tront unit houses i
Citneral Motors "Corvair™ sis=cylinder, hori-
somtidiy-opposed,  164in? air-codled  engine
|J|,:\'|:|111:i|'|:.: G5 b al 3 6 . pith, which
drives through o - four-spesd and - reverse
pelrshos in series with a two-speed @uxiliery
ok, From the drop box the deve is Lker o
n “deive-through” hypold pear-hox sl the
penr of the front unit where it is split between
the half-shafis driving the track sprockets of
the front opit and he drive to the rear unit,
[he defve from the frost unit hypoid gear-box
o the rér pisies throogh the artculation
joint, with & Rzeppa constant-velocity  uni-
yersil joint, wad then, through o long shaft, fo
an ddenties) hypoid box ot the rear of the
rear Gnit and thence to the rear wnit track
sprockets.  There is also s secondary drive
shaft from the drop bhox which powere a
5000 th winch.

Sieering 45 normally  accomplished by
menng of twa double-ncting hvdraulic exlin-
ders, controlled by w valve connecied to the
steering wheel, which move the front and
pear umits with: respect 1o cach other,  This
gives the 1970 fin long vehicle A turning
vocis of 200, The two units may alse be
diseonnected and the front one diiven on its
own, stegring then being accomplished by
means of clotch-and-bmke uniis iaterposed
in it in the drive from the kyvpoid: pedr-hox
to the track sprockets. - Aliernatively, &
third umit mey be coupled on to the back
of the second: the thicd unit is identical with
ihve-secirnd amd its trucks are powered 1throueh
the siime iype of articulation joing but withao
sfecring actuptors.

Exch unil has four double bogie wheels
per - side,  mounied  on trailing arme and
yprung by transversely locited torsion bars.
The lour teacks ore of the cantimious hamd
type, 18 wide, whith gives oo mean ground
pressure, ut no sinkape, of 1% 1hin® when
fully lnden 1o 7271 1o, This figure includes
the driver and co-driver. and n payload of
2EM Th, When the third unit is attached the
paylond goes ap 1o 3 3K b,

To keep the weight of 1he *Dynitrac’ to
a minimum eonsidernble use hag been mide
in ity construction  of  aluminiom. alloy
components. including  alumimium  honey-
eomb sanduwich panels for the bodyaork

- L e

Fig. B=XMSI0ET H-ton corgoe truck, e Inkest *Goce™ af the 15, Arm)
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Fig, IM=~XAS83% Sinn experinvntal sigiiaid-track” cargn Eruch

D to irs relatively Hght seight the ™ Dya-
prne” hos o Treeboard of 3o when lully Taden
and 1o impreve its‘abdlity o operite in water
Both fronl amd rear umits are fitted . with
elecirically operutad bilge pumps.

A similar though not quite o claborate a
vehicle has also been developed in Sweden.
The dicision to develop an articulnted teicked
carrier was fuken by the Swedish military
wuthorities in 1957, that is eoly about a year
of a0 after wark onosimilar vebicles “was
_\:.urh:d m Cunnda, Hru'\.\'ln_g:s. of the Swedish
vehicle were prepared in 1958 and the vehicle
reell wak first demenstrated in the winter of
(939, It proved superior 1ooother vehicles
onosnow ond, as o fesilt, den were osdered
far teoop rials which began in 1960, These
proved stecessful and @ production order
was ploced in 1961, the manufeciurers bong
Rolinder-Munkeell AR, of Eskilstuna.

The peseral arrapgient of the Swedish
vehicle, designated Bundvagn 202A; may be
gauged from Elgs, 13 and- 14, The front
unit Mouses o Volve B I8 B fouroylinder
wialer cooled engine which develops B3 b hop.
at 5500 r.pom.; he engine drives the ront
and pear unit trscks theough o fourspeed
wnd reverse  poarchox . |n keries with an
pusiliory twosspecd genr-box, Al the ouxili-
ary gear-box the drive iv split, ane shaft
going Forward 1o u Higld Spieer axle with u
differential Iiek and 1he” otler backwords
1o the articulstion joint drd through it o
another Spicer axle ai the front of the rear
unit. Sprockets at the endi of semi-fiosting
axle shafts drive continuous rabber  bend
tracks with steel plates. The Ircks bave o
nominal ground pressure of o4 [hfin® and
the velicle s & maxiimim road speed of
3 maphe  As onci number ol other
1,,1_-.1-;i|||.-pu||'||1\|: trackod velieles the  rood
wheels e prowmatic 1yres and the wheels
are sprung by means of o birs,

Steering is accomplished by means ol o
single hydraulic cylinder and (ke vehicle has
womedn pirmiag rdive of 30 Sin foran
averall fenpth ol 20f  In contrast o the
“Dynatrac; the  Swidish vehicle slso hos
two  large dampors o control rglidive
mavement of the two units in pitch, Emply
it weaghs 6 200 1k and fully laden 7 930 1,

Cinpce - the caeller setcles on: this subject
were published nnother light vehicke hos heen
advertised In -the Lniled  States under the
peculiar name of “Spo-Trmin’. The com-
pany advertising i, Consolidited ndustries,
of Dover, Delaware, specialise in selling
government surplus "Weneel” trucked trae.

g 11

tars amel 108 vehicle, like the orlginnl W N RLE
YPglecat™, is - bullt our ol two ' 'Weasgls™)
in fact, it represents no adyance on (he
“Palecit’ whose mechanical lyout it closely
follows and nose appetrs Lo huve been sold
el

Vet another light model has afso becn
announced in the United States by the Twin
Industries Corporntion. formedy the Thin
Coach Company, of Buffalo, MNew Yok,
This particular madel 13 an-owtgrowth of an
earlier and Tairly convenlional experimantul
rucked curgo carrier called the “Pock-Rat™
which has been developed inte & Two unit
articolnted vehicle with the assistance ol
Wilson, Muotiell, Ruimond Engineers, Ino.
whose type of orticobaiion joinl it Incor
portes,  According to preliminocy design
infarmation, the articulated vérseon of the

Cammilade 1A Vv’

wrtionbyled Arerked vrehichs

I genecal, i iy comparable with: the Cuna-
dair Dwratee” Bt s somewhat simpler
and highter. On the arler hand its develop-
meni % nowhere foar os idviadced as 1hist
of the ““Dhynitirbe’

The  possibility of -vet another kind - of
articulnted tracked velcle was brought 10
light recently by o tank desizgn competition
orppamised by the LS. Armse Adtociation.!t!
Lo thiz this wipning entey was in the form of o
designi of an arhgulated armonred fighting
wehicle, The basic idea i o1 new, hawdever
oovel s drbiculaied tank pight appeat. In
fict, areulated  armoursd  vehiclés, were
seriously considered in the initial stages of
the design investigitions which. led o ihe
lirst Brigigh tanks of 190521* “Hut the nde
of an articalated armoured yehicle did nit
adyimes ot the e hevond Inbont driswings

Vg, 13--Cunadidr “Dynatrie’ desonsiratiog the dejeee of movesinl I vl mdd B pileh Tusiwees
fhe Frost and rear- soedicns

tprack-Rat™ weighs 6 195 Th witly 2 OUG Ih ol
eaiao. It has b overall kength of 2300 Hhn
and ie powered By an American Motors
AVADH 55 biup. ¥ed o sie-engled eI
which  drives all Toor trocks,  The tracks
sre of the rubber band type with forped
alurminium alloy shoes und a mean npminal
wound pressure of 1-5 1bfn® ar full loud
,ll_'l.purl. frosen being intemded G0 operte over
gaft geound, the "Pack-Ral” hos alwo licen
designed g0 that it will float snd be able to
propel itself in water at up to akaut 4 miph

bl o Tow experimiemis with eoupled trdlors.
Flherciler it oy doemant wnbd the - early
hifthes

Fhe  eevivul o of  perest in articulaied
armered velicles wos due 1o Bekker, who
Bl Become interested inodriicuinted trecked
velieles as o cosuli of his cescarch inte s0il-
vehitele micchonles,  This el hiom st bio the
comstruetig nmd experiments with oo scalke
model of o artivulivied fracked vehichke in
Cansda™ - Soon alterwieds  came n pro-
posal for an grtieglinted armoured vehicle in
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Fiit, 11—Swidish Bandvgn' 2024 artioilatid trnicked simm eaFTHT Fig, T4—Skde view af ibe Suedidy Rasdvagn 02 o8 o

pegponde o LS. Aniy rEguircient [or i
infsintey Meapon | earner, espociatly [oe the
then ew v=developed  105mnn aivl-1enk re
coilless eum,  Debker pul forwand soiw o
lis scbeas s errly aa P90 the privposi] for

a light artienloted Pk Sormoired vehile
was elaboriied o @ peport  prepared

.'1-r Jume, 1951, E1:x' iy Operaions Rsaateli

(4" Otfice, The John Hophins LIniversity.? " The
Rt wits, however, clisstfted: and wos ol
relensed’ until receliihv, in copmietion with
the prepartion of this article, s it s
contents hove niot heen penerally known,

It s o dnterest to eevord o e nricu-
Lited tracked cehicle design profesed in tho
Opefations Researel Office repom wios not
adopted) Bt the ides, once revived: ddidd not
piss hock e e nd- simee 1931 4 pumber
of ‘desipn stuches of “artculited  rmaotred
fehting. vehicles hos been chrried: oyt o
nssiss their-possible developments 5o far,
however, none his been phie 1o deponsirate
sufficiently clearly s advantages ovir it
distduanionges,

The potantial udvaninges’ sre  essentinlly
the satme s those of othet articifared pracked
vehicles, namely Wigher average cross=colniry
speerl becadse of their preater lemgih o
roduced risk  of immehilisation in diflicull
terrain by virtue of el Jower | pround
prissires and | articulnted | stecring. The
disadvantapes of articulated armoured fAghts
ing vehicles compired with their comventional
counlerplirts  ure preater welght, greatet
chipping lengih, inferior mangeavrability. im
confined spaces and  mechanical corplisa-
tiom.. - Hiowey guel though the  disad.
santages of articulated . asmoured vihicles
may -hive oilweighed their advantages so
fur. b meceeptuble desigh mmight et b
developed




