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L. J. Stypinski .-vu .

HE RAT, Canadinn Army's recently  developed

light, tracked velicle, 15 designed to carry a load
B8 0 tow nfaniry cpdy and LODOELaNS (VEn SnOW
L0 Joe g Larrer wesles, It ean eross mvers and
mediime-sized lake: and 12 sultable [or wmnphibious
indings,

Desigly parameisrs for the BAT's siructure were
greatly influenced by the reguirements of alr drop-
ping techiigues,  Tts muaximum size, for exampie,
was dictated with air transportation and air delivery
in mind.

These and other considerations resulted in the
RAT's being an articulaved, fully tracked. amphibi-
ous vehicle capable of operating under exireme
winter and summer conditions. The method of
steering by articulation and the very low ground

]

Desianed for airborne delivery and use in extreme

Canadian Army's

Bearip oressure ellminated the inherent instabiiity
common 1o some other rypes of track-laving vehicle,
Abraner of sugpension in the standard model re-
arriis the RAT to operations on a predominantly soft
gurfince, and caurion must be exerclsed when higl-
speed driving is attempted on bumpy ground,

The RAT's ground pressure of Lo pst 48 the lowest
ever nohieved in any power deiven unit. It is equivi-
et we the pressure of a man on a palr of snow skis,
so it s true to say that wherever o skier can go, so
fan the RAT,

This low pround pressure was achleved by eareful
desion and extensive use of aluminum alloys where
possible,

The tracks are designed to cover full width of the
vehicle, which makes i bellyless and adds greatly to
11s mobility, The tracks themselves follow the prin-
ciple of the space-link track design, which takes
advantage of the arching effect of soil or snow in
supporting spaced track in the same way as if it had
a continupus surface. The added advantage of this

SAE JOURNAL
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winter and summer conditions is the

new RAT

gesien 18 that the spaces tend 10 inerease traciion,

Déesion of the track and sieering resulis 8180 in
creatly increased drawbar pull, a factor that has not
been improved in orthodox vehicles for many vears,
In sand. for instanee, the drawoar pull of the RAT is
equivalent to about 1106, of the vehicle's weight,
while a well-desjgned sinpie-unit vehicle can only
pull ar eguivalent of approximately 700 of 115 owWh
welzhy, With the diflerential steering on a single
unit vehiele, there i5 a practical limit to the area of
the iracks in contact with the ground,

The lenzth of such a vehicle is limited by its abil-
ity toosteer. And to increase its width is also im-
practical. sinee increasing frontal resistance will
soon offset any advantage, Itistrue of any medium,
be it alr, water, or snow, that it is better to increasge
the length rather thar the width of an object mov-
ing at subsonic speeds. Few ski races would be won
using water skis

The artieulated principle imposes practleally no
limit to the length of the iracks; hence the large

MARCH, 1959

SAE Monbrea! Section Fape:

AIR DELIVERY and air
transportation were much in the
minds of designers of the RAT. be-
cause this recent Canadian Army ve-
hicle is primarily for carrying loads
and towing infantry sleds and tobog-
vans over the snow-covered, barren
terrain of the North.

So, many of the same design con-
siderations were involved as in the
BAT and the ABC. newest projected
members of the U. S. Army’s air-
borne family. The story of these two
U. 8. Army vehicles was told in SAE
Journal's November, 1938, issue.
starting on p. 52.

3l



Fig. #=The enging is
a standard umit, develops
ing 35 kp. but kax been
modified slaghtly to pp-
crate sucoegeruliv in the
AT,

Caradian Army's
new RAT

contingad

COninNet wrea with the ground. which inerenses the
iraction ond reduces the unit pressure,

With the artieulnted steering prineiple, all sracke
meve at the same speed at all times. so that bogeing
oW, SO common with other vehicles, does not oe-
cur when turning is attempied in snow. mud, or
muskeg, Due to lack of relative slip between the
tracks, the articulated vehicle is extremely stable no
matier how rough the terrain over which 11 1ravels,
Thiz ¢ partiewlarly notleeable i entering or lpaving
water obstacles, and during other maneuvers when
the velbdele may be momentartly suppor;ed on [art
of tae irack only —such as when traversine boul-
ders, tree trunks, or steep snow banks,

Ceneral Amangement

The RAT censists of two driven units i snndem
configaraiion, joined together, but having ireedom
to articulnte within designed tolerances,

The first unit accommodates driver, engine, main
transmission, and the fuel tanks,

The rear unit is left clear for eargo carrying. The
dimensions of the floor space on the rear unit are 4
ft by 81 1t

The two units are conneeted by a ball joint located
on the centerline below the floor level, and between
the two units,

The amount of relative angular displacement be-
tween the two units is restricted in the three prin-

a2

tipd, planer 10 4 designed degres by the hvdraulie
dompers and the artieulation beams located at wop
ol the struociure; These Hmil the movement o a0
LEg mtluded anele in the horizontal plase end w8
gee i sag: 16 deg i hoe. and 5 dep fn relative roll,
Tl prranvemnent allows the vehlele to moid rsel?
JUTC Terrain for maximun wraction and aiso 10 0ross
amall diteher and other hazards by bridoing them,

Steering of the vehicle ls effecied by displaconent
of one unit it relation to the other pbous e pedn
of artieuiation,

The rolling resistance of the vehicle is sueh thai
no foo' brake is necessary and the hané brake s in-
tended for parking and emergency use only.

Chassis

Thr chaesls of each wolt (Fle. 1) conslsice of two
slde irames foined together by a horizontal grid work
on thie upper edge and four tubular axles jolntnge the
lower members, The axles form an Integral part of
the chassls. The lower members are aiso joined at
one end by a triangular-shaped articulation bearm,

Chassis and the engine mount are designed to 12
limir loads, Individual components, such as wheels,
axles, and articulation beams, are designed in gen-
eral to an acceleration factor of 3g and an ultimate
factor of 2. The two chassis of a complete vehicle
are jolned "back 1o back” by the ball jolnt, which s
logated at the apex of artieulation beams,

The body and chassis form an integral structural
member and they share the Ioads imposed on them
by the movement of the units,

Steering System

Steermlg of the vehicle (Fig, 2) {5 effected by con-
trolling the angle of articulation between the front

SAE JOURMAL



=t (Pl T P R 1 i o e
pave i out L{ he m'fiur 1‘.}1 5 pulling & frear unit
ahtut the point of arvienlstion. The drum is.de-
sioned in Lhe ghape ol o lemon zo that the geomeiri-
ail pndnoand loss in lenrths of the eable during artic-
tlating is snmipensnied for

S .

The Ergine

Several engine: were considered in the inifizl
aRes and vacious srrancements for the lavoui of
EIonioann were dzewns The Voikawacen engcine
Tighed the cn;-n‘- .'"'.,.I'.-:'t-]li. d4nd, i1 addition, iz easily
vinbie in 905 gl sl ervilied COMNITries throuenioit
world,

e ENpine (Fig B0 if @ steiGErGounit developing
o L bur 1t nas peen modified slightly o operaie
vrrsssiullv in the sperific application of the RAT.
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The Fower Transmiesion

- cheensing 15 transmitied through
< ".".Jct,. .rr four-meet forward
eraved pearbox. anc

Al drive LQ veiem of prop shafts.
arooy rransmilis the power i the
ThE ADraskel Gxies o poth he DYons
'_"m:. FaDIoh QOVErED sPrerREecs £
TAXiE: 01 2RO alge oF the Ting:
l':!:-:-f .-“':lir.l:"nt- darive the wragks by eri-
links. which are caliec

)
op
=]

L
i

Eear box
peeine with 1hHe rach oross

The R
AT AT meExXineinm

LE bt

TranEmizsion Was designed for opers
inpui of 38 bhpoat 3200 rpmoanac
Eaim Nt ot b 5B IiFle At 2200 eps.  The
rpminac desier lifs of The (ransmission 12 100 s
caicuaied opn the basts of continuous Operdtion
under meximum torgue condiions. A shock i0ad
teotor of two was introduced to take care of sudden
L.:"’ eh ennarement. ferky staris with a heavy load,
Cd Deaehine cperations. which may calise an abrupt
radietion of she rack speed. This facter was ap-
plied 1o atressing pears. splined shafts. and the chain
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wat desipned for maximum life of 300 hr in each of
tne first and reverse gears and {or §00 %r in each
of 1he remainine gears,

Main Gearboz

Of necessity. the maln zéarbox is & very compacs
GesiEn since it had to be mounted at the back of the
enmine inside 4 relatively short engine compartment.
The design iz more or less conventional and the
fonlr forwsrd and bne Teverse gears are manuilly
SEIECTRO.

The final gedrbox transfers & torgque of approx-
mately 1000 ft-1b through 2 spiral bevel crowr gear
and pion glvine 235 1 reduction rasio.

Tracks on both units are identical in desien and
they are fully interchangeable. Bach track 15 con-
struected irom three rubber Convevor-type Dbelis
jolned by the grousers. In the fore ang aft girscrion
the iracks sireleh betweer thé sprociets (Fig, 4,
g tne idling wheels:

Air Drepping Technigue
T permit &' oo

rachute zerlad delivery of The
I whe soone of operatinn reanired s @pes]
'~'1-_.I.H.. ERErET absorpiivs, piEslorm (RDuDEe Ol &I
'-f-L:r:.L: ihe 1otad Binetie ensreyof fNe MDAt -.-.-Zr‘-.if.‘
at 25 fps drop veioclly amounis 1o some 30000 f1-1b
_&ﬁ:m exrensive investigntions of several umt;ble
schemes and many laboraiory and-field tests, an air
droopine plat{orm was designed consizting of several
fraly juies cans sandwiched berwesn plywood boards
Thiz platiorm arrested sucecessfully the kinetle
enerey of the BAT durisg several parashiute drops
ai the Rivers proving grounds at Manitoba, The
deceierailon opn impact never execeeds 12y, which iz
the designed static load for structural rield gov-
rned by the strength of the engine beam.

To Order Paper Na. 5149 | . |
.. .onwhich this article is based, turn to page 6.

Fiz. 4 — Tracks on both vnits arc
identical. la the lore and aft di-
rechions the tracks strebch be-
rween  the sprockets and the
wdling wheels.
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