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TEMPEST

SUSPENSION

Virtues and Vices of
Complete Independence

By OCee Ritch

AST year, writing for a Petersen Publication, HOT

RODDING THE COMPACTS, | introduced & section

on making the Tempest handle with this quote from & road
tegter's report:

"By its wery nature, and inherent in the features which

calse 08 o admire the car, the Tempest is tricky. It b &t the

same time a joy 1o drive under go-o-he-market conditions

behind, Up to & point it is extremely "sticky” on the road, but
& sharp, reverse camber curve is apt to lead into its decep-
tve and sudden, breakawny oversteer. Likes ot independent
fear suspension cafs, it takes some petting used o by the
avermge driver who i sccustomed to understeering aubo-

tional heavy duty suspension components listed by Pontise,
80 & question always remained unsnswersd in our minds:
“Ia the Tempest really such & hog on ice, or are we expect-
ing too muech®™

Our impressbon (hat # was, & introdoced, s relatively
ungtable car in certain common i sitlualions, was Cofe-
frmed with the presentation of the 1963 models. Quite a
bit of attention has been pald by Pontlsc engineering to
correcting the qualities of which many drivers complained.
In addition the aluminum V8 is gome and & new conven-
tional V8 i offered as the option to the four-cylinder engine,
which changes the picture in another direction. The allsrsd
weight distribution and amount of power available gives us
what amounts to & new car. Our original snalysis needed
revision in the light of 1963 developments, it seemed, so

we embarked on another round of

As mentioned in the chapler on Ponliac chassis, there &
a paueity of Information on chassis tuning for the street and
highway. Although almeost every shade tree mechanic can
make an enging perform in o way 1o startle ity designers, &
thoasand epecialists can re-work an avtomatic tramsmission
to handle several hundred horsepower and a greal numbser
of experts can change a stock car into & racing machine aof
almost incredible performance, nobody seems to find it
profitable or fascinating to offer street and highway chassks
tuning. Yei the owner who once the difference
between a production car ride and the Feeling of a well set
up, roadworthy vehicle is an instant convert to better hand-
ling. And the alerstions required to effect the changes are
nol necessarily difficult or expensive.

Two or three factors conlribute lo this situation maost
heavily. First, i is only the pressnl generation of car bayers
which has becn expossd (o so-called sporis cars Lo any exient.
The greal importation of E vehicles, raditionally
smaller, more stiffly suspended, began only & few short years
ago, 30 the overwhelming mass of buyers are those people
who know only domestic amtomobiles and who equate &
swaying, sofl, springy, boudeir bounce with comfort,

“Giive me a big car for & cross country trip,” is the attitude
of the average purchaser. “You can’t beat "em for comforl.”

This & sheer ponsense unless you intend to proceed at
25 mph in a straight line over amoothly paved roads. The
soft suspension end lack of stability of the typical big car
results in & continuous effort om the part of the human
body to maintain equilibrium, an upright position. The con-
sequent use of leg and back musches in bracing against sway
and fighting against bounce is extremely tiring, particularly
to thesa who do not drive long distances frequently and
bring some of the litthe-used muscles into play. The more
taut rade of the small car, sdmitting that small
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Tempest Four and Vi ore identical in choish detalls, with sxsepfion of engine podkoge. Independent suspersion f wisd



Evil handling of steck Tempest is most pronounced in reverse comber curve of when cor must be decelercted diring comering.

them. In short, you can drive farther in a day and arrive
more reflreshed in something like a Volkswagen than you
can in a limousine,

Automobile engineers know this and any conscientious
designer wants to give the ullimale consumer the best pos-
sible product. But, especially in the case of the automohile,
he must take intn consideration the buyer's attitude. In this
case an attitele formed by penerations of father-to-son rmds-

Tasic and preference, then, must necessarily be considered
if the product is o be sccepted. And this is what Pontise
engineers faced when they set out 1o create & fine little com-
pact in the Tempest. Their adoption of independent swing
axles and & rear-mounied transmission was & real step for-
ward in American automobile construction, Bui having to
make a concession to mass no-taste pretty well scuttled the
ideal. Even in a compact, the sales force feels a need to be
abie to say "It rides just like o big car.,” Having taught our-
selves to beliewe that anything “big” is therefore automatically
“good,” this makes some sense bol somebody should have
hlown the whistle along the line somewhere,

They didn't, so the owner who is interested in maiching
handling to the power potential maust take it on himself to
find the solution.

Backbons of chals b deve shalt
enclesurs whith connech frent and
raar independent aremblies. Unitized
body add stiffren required te sushaln
vwring axle sysiem.
transmissien helps weight

I

Let’s look &t the car. Abthough it hes besn ool for three
years and reccived comprehensive disisction by every aubo-
medive magazinge when introduced, the Tempest's unique
features do nol seem 1o be appreciated by the casual visitor to
a Ponlise dealership. Most buyers don't know from swing
axles and when they ask about the liftle “whine™ discernible
at idle or on racing the engine in nevtral and are told that
it i caused by the flexible drive shaft, they sod wisely and
never inguire further, although their presend car surely does
npd make any similar sound, “Transaxle™ is not in Cheir
vocabulary and if the salesman poes into detalls they are
&pt to los= interest unbsts he smaps their attention hack
with a quick reference to "deal.”™ But to you and me, this
arrangement ks important. Ii is the guts of the four wheel
independent suspension system and the resson another of
our romd testers wrote: . . . to be really fair we should point
oul thal very few buyers are going to crowd the Tempest
hard—but those who do are going o have some busy
mmenis.™

The Tempest chassis is essentially a tubular backbone
connecting the front suspension and engine package to fthe
rear suspension and tramsaxle package. This tube encloses
the drive shaft mnd is pretty rigid but the unitized body
actually furnishes the torsionsl and lomgimdinal strength
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ordinarily derived from the conventional girder frame. To-
gether, they make a light, stiff base for almost any type of
spring set up which might be specified. Volkswagen, Porsche
and others use essentially the same design but, where they
follow the emall-car-rigid-suspension theory, the Tempest
adapts the large-car-soft-suspension dea, This B the fret
departure, Weight distribution s another.

The front suspension unit = a siteable cross member
which serves as an engine mouni and an attaching point
for an wpper “A” frame control arm and & cantilever fype
lower cootrel arm on either side. Betwesn the arms are
coil springs enclosing shock absorbers. A compression strufl
on each side takes throst from the frond and & adjustabie
for aliering caster angle. A gishilizer bar conpecis the two
lower control arms. Ball joint type steering knuckles allow
hoth steering and wertical motion. The whole unit altaches
io the body with only three bolis on each side,

The Féur ll.upqnlinu in 1961 and 1952 models is aftached
o the body and backbone in four places with a central
mount at the transaxie which provides for rear wheel toe-out
seitings by means of shims. The axle shafts are equipped
with universal points at the inner ends, where they arc af-

Ta

tached to the differentlal, and the lower “A" frames pivol
in line with the U-joints, necessitaled by am arc of wheel

travel equal (o the length of the axle shaft, The “A" frames
are aitached to the brake backing plates and berween the
“A™ Irame and o rigkl apper mount & cofl spring and shock
absorber s in

In the 19463 I:‘I'I-Dd-l.'.l- this has bhesn aliered considerably.
The wide end of the “A" has been opened oat, in effedt, until
the outside leg of the “A" is now a tralling arm, attached
to the body forward of the wheel, The pivot of the leg which
lies almost parallel to the axle is now mounted quite close
ta the U-joinl. The cross member s masch simpler and lighter
and tog adjusiments are now carried ot at the trailing arm
attaching point, making it much easier to correct log-in oo
one whesl without affecting the other. Shocks are pow
mounted culside the codl springs af an increased angle,

Under this arrangement, each wheel & free to aisume a
rather individual attitude during road maneuvers, COMETing.
bumps, braking or acceleration. Also, such construction re-
sultz in Jess unsprung weight, greatly Improving the relation-
ship of sprung-lo-unsprung weight and making control of the
umaspended mass (wheels, tires, suspension poeces, ebe. )
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Series of pholegraphs shot ot Riverside Intermatienol Roceway
during Tampeil hondling experiment demonsirotes baske probe
lem and appreach e cere. Oversteering coused by lows of o=
fien en reor wheels con ba lessencd by siffening and-rall
bar; inoreasing spring note, snubbing spring oclion with hecvier
::-.:ih:;ﬁn m::wﬁrwmhdmﬁr:
st notoble in bottem right phate. Improvement
Armairong shodn con be neled in boltem left Nlusirofien.
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much easier than is poasible with the more conventional live
rear anle where the axle halves, differential, housings amd
drive shaft form a heavy unit which, once started oscillating,
is difficult to smub. This type of suspension has been used
formerty on only the most economical or the most expen-
aive autsmobiles, for two different ressons, obvioushy. When
the transaxle is combined in one package with the engine, in
gither front- or rear-mounted arrangement, it i less costly to
produce and lighter in weight. Smaller suspension pisces can
be used, further reducing production prices. Properly engi-
neered, four-wheel independent suspenaion gives the most in
stability and roadability in a high performance car; hence it
is used when cost i3 no object

However, the mere use of swing axkes and independent
front suapension does not guarantes good handling. In fact,
some of the small cars so squipped are downright homicidal.

In the disposition of the transmvission to the Tear in anit
with the differential, the aim is to effect & more balanced
weight disirfbution compatible with the chassis. This i the
cace in the Lancis-Ferrarl, Masersti and other grand prix
racing cars and the Lancis sports cars. And, while Pontiac
advertising stresses these advantages, the Tempest 3 notl
perfect example of & poal attained. True, it would have &
lot more forward weight bias if the transmission was nof
mounted at the rear, but it still remains at 54 percent fore
and 46 aft,

This could even be tolerated if we didn't have the public
to confend with. But here is where the soafu occurs. To
maintain the soft qualities of conventional springing requires
i lot of wheel travel. A lot of wheel travel creates large
changes in wheel attitude. Camber, the angle of the center-
line of the whes| relative to a vertical line, has an importand
bearing on stability and even small changes have & great

minmﬂumm.m.ﬂmﬂﬂmrﬁwd
suspension which permits wheels to rise and fall cnly in &

Tempest when sesking maximem

the axle must always remain al a 90 degree angle o the
wheel centerline. Apparent camber, the attitude of the wheel
relative 1o the car and the pavement while ai rest. can be
changed by altering the springs or modifying the relationship
of the tramaxle mounting to the upper spring and shock
molnis,

As the Pontin: sis af the curb, it exhibits the positive
camber attitode common (o swing asle care. A emall amount
of positive tlt is desirable from the standpoint of even tire
wear, since loading of bumps induce negative camber and
thus distribute read-road conisct. However, with the low roll
center of the front suspensbon and & forward center of grav-
ity, this positivity can get out of hand. Complicating the
gituation iz the fact that most sutomobiles sre used with
almost mo boad distribution which would help weight biss. The
Tempest is set up so that rear seal passengers and luggage
will schieve fore-and-afl balance but, vnless a couple of sacks
of cement are judiciously inserted into the trunk, this seldom
prevails.

80, what does this mean in terms of driving pleasure and
what can be done about 7

The words “breakawsy oversteer,” in the road fesl report
are he clue to the condition which is most disturbing. Sec-
ondary characieristics found annoying are the car's lendency
to pitch or oscillate arcund the center of gravity when loaded
and excessive nosedive on braking. These faws were dis-
covered while drivimg the car to gain impressions for a road
test report and did nol encompass any rugged MAnSUvers or
track fests, just average operabion on the oty streets and up
and down the canyon roads which are so much a part of
Haollywood and envirens. ln order o study carefully the

m crois section s mot available feor 15 Inch

ks e parfarmance. Chatimu
; bt pwners odopted Corvair 13 inch wheals by cutfing Pontioc belt drcde out, welding inte smaller rims, o3 shewn.




sutomobile’s character, we evenioally took ope to Riversids
Internaticoal and honked it around Turn Eight, a
aneaky kind of bead which is on u slight downhill and throws
a lutle reverse camber at you, exactly the type of curve
found in many hilly sections and the worst kind for Tempests
wccording to the original analysis.

The phfos we obtsined at the time were so revealing of
the suspension’s action under siress that they are extremely
valuable reference. Shot by Pat Brollier, they capture the
critical moment in o turn when everything scems to come
loose, or clearly show the correction attitudes necessary o
keep the car on the track. Most important, they reveal that
the Tempest's rear wheels are in a grossly positive camber
attitude when, for most effective action, negative camber is
mreeched.

Theoretically, the wheel on the loaded side should it
up and, following the arc described with the axle as the
radius, tilt isward st the top and thus s&i up the negative
cambber,

Mever hoppen.

Our experiences with this 1962 model are worth recount-
ing.

Inhilﬂj',jl.umiiwﬂuwijmhm:nflmthm
we had been able to on the street, we drowe it into Turn
Eight al appronimately 35 mph. If you saw this curve coming
on the highway, you'd estimate it at about 30 mph, so we
were flabbergasted to find ourselves all over the road, crossed
up and fighting for control. Backing off the throttle, which,
in the case of the VW or Pomche, is a prescripiion for re-
geining some composure, made things worss, If the brakes
had been applied it is a moral certainty that the car would
have spun like a top.

Looping oul isn't an everyday experience for a road tester;
we spin "em once in a while, but to do it under such Sunday
conditions was enervating, to say the least,

The first thought was that tire pressure must have been
grossly awry, but changing the relatiorship from frool o
back and going to various extremes did not seem 1o produce
any really measursble improvement. Changes, yes. There
was an optimom ion this icular car right

stock, 26 psi front and rear, after the U.5. Rovals had been
an the road for a while, squivalent to 22 psi cold.

With 6.00 x 15 tires, the car seems quite deficient in the
emount of rubber which can be laid on the road. The
station wagon and air conditioner equipped cars mount 6.50
x 15, which would be an improvement, But, knowing that

mph, with 3.31 gears and 6.50 tires, engine speed iz 80
rpm less than with 6.00%; think of the economy!)
Hlih:.t_imeﬂlemlrlﬂiﬁﬂpﬂﬂlﬂtndud_nmdlh

the turn, the pormal forward weight trans-
fer was accented by both the readiness of the front springs
to compress and the rear ones to extend, which, in turn,
increased the rate of transfer. The stabilizer bar is not nearly
sirong enough nor purposeful enough o counteract the
“tucking under” of the inside front wheel and the laying
over of the outside wheel, so the tire action, whatever it
might be, is hardly a factor. Anything which would help
keep & modicum of read on the pavement seemed like a
gocd bet,
The stock shocks are one inch in diameter and valved so
&8 1o be almiost un ive in the sysiem, it appears. Entirel
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more of less sloshed up and down, begins to thin and
This isn’t & treatise on shocks, but the remarks are incl
to offset the disbelievers' grunts of, "Don't tell me that j
changing brands of shocks is going to do all that much.

Mo, nod brands, so much, just quality. Any replacement
part designed to improve ower the original equipment is
bound maofe, The bayer stands for exira
because he is actively seeking a
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the cylinder on each stroke to cool it and prevent meration.
S0, when you put it on the car it is designed for, the correct
amount of action is there,

With the new shocks, the Tempest was something else.
It levelied off tremendously and, although we were still slid-
ing off the road, it was a matter of no side bite becanse of
incorrect Ure pressure. However, we hod only & short time
o run sdditional tests on EMPI's Camber Compensaior, so

performance.  Rear
shews negotive camber saslly induced (whesls slont in al tep),

wi were unable to play with pressures. Brielly, there was no
air supply available and for data purposes it was necessary
o test the effect of the camber compensator with the same
tire pressure we had af the beginning, so we cut short the
shock experiments.




the qualities we discovered at Riverside some months before.

Disring this series of tests, the first discovery was that tire
pressures do make a difference with Firestone tires. In suec-
ceeding passes sl our chosen curve, pressures were varied,
peoumed il & time, wp and down, the best combinabion
and we finally furned with 31 froal, 28 rear; hot, of course,
5o, the instant conchusion is that each owner should make &
few checks for himsedf,

Oner second discovery was a verification of what we sus-
pected at Riverside: The Tempest can be whipped into fair
shape just with proper shock absorbers. Back at Bill Corey's
Sports Car Center in Pasadena we installed another set of
MArmetrongs and discoversd you can run inte problems. On
some cars, the slot in the “A™ frame is just sufficient to clear
the standard shocks, , and other replacement
wnits, are slighthy larger in diameter. This means that s Iittle
judicious filing is ococasionaly necessary; otherwise, a balf
hour is plenty of time to make the swap,

It is time well spent. With this assist, the car begins to
feel a lot more sticky when tire pressures are reduced. The
shocks enable the tires 10 assume (heir function to a much
greater extent and pressures can be brought down to & poind
where it iz obvious they are working. Down to 26 front, 24
resr, in fact.

A ot of combinations were tried, naturally, and a fow ex-
periments with shocks in the Armsirong line revealed that
the original sslection was right. There & a heavy duty ATS,
namber 268%, which would be fine, we mspect, for extremely
rough conditions, and an adjustable AT9 (2689-A) which
offers 24 settings, This looks like a good maove for the man
whc-tnw;lhuuhiiu' ar some such, and wants to dial a
1 g. As far ax handling with the stock
springs, there iz mo lppm:u.hlt difference.

a substantial improvement, certainly
worth the outlay, but to say that they tramsform the Tempest
into a racer woubd be to overstate the case. The ride and
handhing will be highly acceptable, but the overstesring and
sudden breakaway, while reduced, can still be institated, This,
we concluded, s so much & function of tire profile that a
ieW et of skins is the only next happy solution,

Onr work with the Camber Compensator at Riverside in-
dicated that it s a helper, too, But (o realize ity maximim
effects, it seems, the rear end should be brought down and
tires with firm sidewalls employed.

The EMPI Camber Compensator, for those who are not
aware of the piece, is a single leaf transverse spring, pivoted
in the center on & bracket attached to the differential housing,
It connects to the “A" frame owter ends via & link and as the
car sits al curb imposes no load or tension on the suspension.
Under conditions where both wheels bounce ar rnebound, the
Camber Compensator comes into play as & soabber and it
acts o transmit the motion of one control arm o the other.
A reference to the photos will make this arrangement clear,

Another device, the Huffman Swaymasier, s quite similar
to the stabilizer bar fited 1o the front of the Tempest and 1o
the rear of the 1963 Pootiac. Ity effectiveness in keeping the
rear axles in a lateral plane, as it & intended, again depends
much on the suspension’s action under & ghven st of condi-
tions, This, to re-state, is influenced by weight, weight
transfer and the ability of the tires to “work."”

Improvements to the 1963 model are swpposed to have
taken care of many complaints; so, in the middle of wringing
out Hurry Foster's car, we called on our nearby Pontiac
agency, Gianera Pontiac, in Moniross Calif., and checked out
a number of (ypes and models. Working with Al Caudabec, a
high performance enthusiast who alo happens o be a sales-
man, we were able to evaluate the new Tempest and com-
pare it, side-by-side, with the 1962 and aliered jobs.

Firss, the new rear suspension seema to work handily, Our
stock (hefore shocks) 1962 could not keep up with the 19463
through the stlected curves even with an exira dose of brave
pills,. The optional suspension (option aumber 634) makes
the mew mosdel even slecker, with the 6.50 X 15 tires. Thin
consisty of heavy duty springs and shocks and costs & mere
36,24 when apecified before delivery of a new car,

These picces cataloged last year under “Special Parts
were not readily available, just listed; but this year they ane
lumped in & pood, easily obtainable packape Heavier springs
for the 1961-62 model are parts mumbers 540480 and
540481, front and rear,. Shocks for the 1963 (in cass you
have one not so equipped) wre, for the front: S559076. In
the rear, the shocks and springs come as a package, number
3166071, or shocks alone, 3171471

Apparently the heavy duty springs from last year became
the stock springs for the mew 3}i6-cubic-inch VB powersd
Tempest and an opthonal st is offered, topether with
“Superlift™ shocks, for this 260-hp wersion. Separately,
are part number 771E51 for the fromt, 548257 for the
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and color coded yellow and dark green froot, vellow and
aluminum, rear,

Although it is natoral to expect the VB to be even more
of a handling problem than the four, it fails o bear this oot
In spite of the additional 150 pounds up froot tacked on by
the cast iron V8 it doesn't seem any quicker to swap ends.
It is improved over 1962 but the same remedies apply; heavy
shocks, more tire and what is evidently the sols, final salu-
ton, de-cambering of the rear end.

This is a fairly simple job in many swing axle cam, the
Porsche and VW being notable examples where a re-setting
of the tordon bars i ths dised, bt it b more com-
plex where no provision has been made for this change, as in
the Corvair and Tempest. As mentionsd, it is & matier of
applying the torch to the coils o induce the wheels o begin
their upward arc of travel and sssume ihe negative position,
bast im & suspension as sensitive as this, weakening of the coils
i the lasi thing to be aitempied. Although “letting it sag™ is
sccepied in some circles when applied 1o front cods, it &
far too crude. Chopping a turn and a balf off the coils has
been done 1o set the rear end down for drag sirip operation,
bul the resulling bottoming on rough rosds is highly uewel-
come, even if the guin in trection i impressive.

We had gone through these modifications with various
cars, including Frank Buicher's never-beaten-in-class Tem-

De-cambered cor handled best of ol Tempests fested,
seefri e be opHmum aresgement. : Mew Anned
brake drams, vondard on 1963 Vil much-nueded
improved braking,

major operation: Lowering the inboard poriion of the rear
end package, This was sccomplished by inserting % -inch
spacing blocks, cut, in this case, from a piece of scrap
pluminum, wnder the transaxle and (nner "A® frame
mountings.

Simce the “A™ frame b suspendded by the shock (and this
is something to remember if you change shocks: The rear
spring must be under compresion before the shock bolis can
be removed), Thalimer also blocked up the mount in similar
fashaen

The net effect is good and is accented by & switch in tires
Thalimer chose Michelin X, a type with extremely rigid
sidewalls, in 6.40 X 15 size. Under almost any attitude, the
car has excellent traction and is far less sensitive to the type
of curve which proves o be the stock Tempest's nemesis.
However, Dave reports that the real stinker, the situation
where it is necessary 1o back off in the turn, is still fraught
with imminent peril. The weight transfer thus induced is
just too much for the suspension to handle. The 1963 model,
with its 1% -inch wider tread and trailing arm set up, is far
less semmitive. Decambering stiffer shocks, heavy-duty
springs, particularly in front, make it & pleasant lethe ma-
chime,

A word on brakes: Most owners report short lining life
under hard usage. The better-cooled 1963 drums help, but the
car defintiely needs a commercial grade lining or the metalls

The amount of improvement in road performance which
can be made for a small cutlay, however, should give the
Tempest owner encouragement, and, once set up, it @ a
highly desirable and enjoyable machine. [ |
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