HERB ADAMS

Father of the
Trans Am

A GENIUS WITH A FLAIR FOR

STYLING AND ENGINEERING

By David Fetherston

erbert Adams was not an av-

erage high school student; he

excelled in his classes and at
his hobby of building hot rods.

These talents and his top grades at

college won him a place at the
prestigious General Motors Institute.
Four years later he graduated with
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honors in automotive engineering.
With his degree from the GM In-
stitute in hand, Adams was assigned
to five GM divisions in as many
years. He worked on the production
line, in tooling and suspension de-
sign, in styling studios and with en-
gineering design. This broad base of
knowledge landed him in advanced
design at GM, the division responsi-
ble for the direction of corporate de-

sign. It's also the division where all
young, talented designers want to
work but where only the cream of
the crop get the chance.

From there Adams was posted to
the Pontiac Division, where John
Delorean was chief guru. Those
were the golden days: Chevrolet
had released the Z28 Camaro in '67
and Delorean countered with a Su-
per Firebird.

The project was initially called the
Pontiac Firebird Sprint Turismo
(PFST). The idea was hatched at
Pontiac engineering meetings, but
none of the older Pontiac engineers
wanted to touch it. Seeing an oppor-
tunity, Adams spoke up and accept-
ed the challenge.

Starting with a base Firebird, he
reengineered the suspension, build-
ing a machine with excellent han-
dling and good ride quality: It’s said
that the first model ran the best-
handling suspension of any Ameri-
can-built car that decade. Extensive
R&D went into the car. Adams de-
veloped high-effort steering gear,
which was based on standard power
steering but gave a much better feel
by eliminating the mushy lifeless-
ness that standard GM power steer-
ing had at that time.

Adams had an open order to pro-
duce a car that was different from
the Camaro, and he did. When the
project was finalized, the PSFT Fire-
bird was powered by the short-lived
six-cylinder Pontiac overhead cam
engine. He even built a Hemi head
for the six before it was dropped. As
a prototype vehicle, it was used as
a mule for new ideas, and even
though it was powered by a six-cyl-
inder, Adams’ good work was quick-
ly translated into a V8 application.

Another first for Adams was the
Shaker hoodscoop. He devised,
built and installed it on a prototype
Trans Am model. The idea was
picked up and converted for use on
Pontiac V8 models, and Ford made
the concept even more famous by
installing the Shaker on the Mach |
Mustang.

Delorean liked the car and decid-
ed to build six second-generation V8
models. These were used as promo-
tional units, and they toured the
country. They were heavily track-
tested and further refinements were
included in the final package. De-
Lorean came up with the name
Trans Am and promptly licensed it
from the Sports Car Club of America
(SCCA), which used it in a sports
racing car series. DeLorean bor-
rowed other race-related names in-
cluding GTO and Le Mans for the
Pontiac Division.

The Trans Am Pontiac hit the
streets in mid-"69. It could be fully
equipped with all the power options,



Herb Adams’ first real car effort—an
electric go-cart he made for his brother.
It had a full tubular steel chassis and
frame, with an electric motor and A-arm
front suspension.

The model that won him the
prize in the Fisher Crafts-
s man’s model building contest.

This beautiful two-seat sports
car, called the ViVante, was
designed by Adams, and he
had it built for himself. It
used a 370-cubic-inch Pontiac
engine and four-speed trans-
mission, along with Pontiac

| eight-lug wheels and a hand-
formed aluminum body.
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The Scotch Yoke X4-2 cycle, four-cylinder engine Adams designed
and built for the commuter car project. The engine weighed 110
pounds and produced a very smooth 90 horsepower at 4000 rpm.

Adams’ overhead cam Hemi head for the Pontiac Sprint motor. It
was three inches lower, used dual rocker covers and produced bet-
ter horsepower and fuel economy than the six, but it was dropped
when Pontiac went to V8 power in all its performance cars.

including a 400-cube V8 and a
state-of-the-art wheel and tire pack-
age. It sold only 697 copies. Built
around the Camaro body shell, the
Firebird was basically a sheetmetal
revision of the Camaro. Pontiac
changed the front body styling and
rear lights and installed its own inte-
riors and powertrains.

What set the Trans Am Pontiac
apart from the others was its han-

dling. A new body was introduced in
1970, and Adams’ further develop-
ment work made a superb handling
car that was still selling in very
small numbers. He wasn'’t just sitting
in an engineering shop designing
and building cars; he was out racing
Pontiacs even though it wasn’t cor-
porate policy. He won the A/Sedan
Championship in a Firebird, which in
turn led him to build a group of ulti-

mate Firebirds for Pontiac in 1977.
Pontiac sold 3200 Trans Ams in
1972, which represented 10 percent
of Firebird sales. Even at this level it

was considered a loss by many
members of the senior design staff
at Pontiac, but by 1979 its net per-
centage of sales had grown to 70
with 100,000 units sold.

The Trans Am has since become
the division’s number-one high-vol-
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ume/ high-profit model, and today it
has a high public profile. The popu-
larity of the Trans Am is directly
linked to the reputation that Herb
Adams built into the 69 model.

Adams’ work extended far and
wide with Pontiac. He was assigned
an extensive array of projects during
his five years in the advanced vehi-
cle design section. He designed and
built the first modern American
hatchback on a GTO. Pontiac didn’t
like it, but when John Delorean left
for Chevrolet, he took the idea with
him. The next year it was a suc-
cessful production feature on the
Chevy Nova. Adams also worked on
engine development. He built experi-
mental V8s—the 303 and the 366—
that never saw production and
worked on successes like the 455.
He was also responsible for some
of the body engineering on the 71
Judge.

Adams’ last assignment was a
clean sheet project, an open order
to build a commuter car of the fu-
ture. He designed the whole proj-
ect—engine, suspension, body and
interior. It was a two-seater with a
two-cylinder engine, and this car ac-
tually got past the drawing stage.
Adams built one and drove it around
Detroit, putting miles on the little ve-
hicle, testing it in everyday situa-
tions. It was never intended for pro-
duction but was an advanced design
exercise.

The ultimate Firebirds he built for
Pontiac in '77 were so well received
by the motoring press that Adams
decided the time had come to start
offering a line of his own perfor-
mance products to the Pontiac con-
sumer. After 15 years at GM, he re-
signed. He was tired of corporate
life, but he left not quite knowing
where he’'d go.

For the first year he worked for a
company that was developing the
Malibu Grand Prix mini race car
tracks using scaled-down Grand Prix
cars. During this time, he organized
his own development company,
called Herb Adams Very Special
Equipment (VSE).

Today Adams consults on special
projects. He has also done develop-
ment work for Oldsmobile and Ponti-
ac and acted as consultant to many
other companies including Good-
year, and he even designed a new
chassis for the aging Avanti. The
production chassis runs a four-
wheel independent suspension and

The Grey Ghost, a '64 Tempest that Mark

Donahue loved to hate. With Bob Tullius
at the wheel, it placed as high as second
in a Trans Am race in the early
Seventies.
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The famous commuter car that Adams developed into a fully functional prototype. It as
a three-seater, and was powered by the X4-2 cycle engine.

-

The ViVante without its body. It had plenty of power with its 370-cubic-inch engine. We
wish we knew where this car is now!

Adams has raced all o the country, mostly in Pontiac products. Here he’s waiting to
run the Citrus 250 at Daytona in one of H.B. Bailey’s '71 Firebirds.




Lead photo from a Motor Trend story
about seven Pontiac engineers who
skirted the company policy of “no
racing.” The engineers used Adams’
wife’s Tempest with a 303 racing engine :
for competition. Adams wasithe
1 product engineer on
the '70 GTO Judge.
Initially, the company
didn’t want another
GTO, but when
DeLorean saw the
design, he gave the

4 okay and selected
the name Judge.

Externally no different from regular prouction engines, the
experimental 303 was a test bed for the later production motors.

- - 7 A
Another project Adams was responsible for is the Super Duty 455.
This motor was the result of his development work with the racing
303 and 366 engines.

Adams developed a series of high-performance Firebirds. First came
the PFST, or Pontiac Firebird Sprint Turismo, which was powered

| by the OHC six. This led to a series of show cars that resulted in

1 the assignment to design the Trans Am Firebird for "69.

a 400-cube V8. He met these re- called the Escort, campaigning it and has done very well. It's different
quirements by using a simple and with great success. It's a strange- from other cars in the field because
very rigid central backbone tube and looking device named after its spon- it's front-engined with rear-wheel
square box-section frame for the sor, Cincinnati Microwave, which drive, and the driver sits far in the
chassis. builds Escort Radar Detectors. The back in the chassis. From the rear

In 1985 Adams built a GTP racer Escort races against factory teams the body continued on page 84
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design is reminiscent of the Cheater
racing cars of the Sixties, but from the
front it’s unmistakably the Escort.
Adams designed the Escort to suck
the ground. Its unique body is built
like a surfboard—hand-shaped foam
with a glass wrap.

But Adams’ expertise isn’t limited
to futuristic racing cars. He has a
product line for the street and is a
prolific writer of technical books on
performance, handling and structural
design. He publishes a quarterly
newsletter on street performance and
technology. He has worked mostly on
the development of suspension kits
for Pontiac and Chevy products, but
is now developing a new range of
product lines for Ford.

His book Camaro-Firebird, The
Complete Performance Handbook is
one of the best around on DIY perfor-
mance. It's a no-nonsense way of
getting to know suspension basics
and how to make them work on the
track and the street. Contained within
the book is a short course in structur-
al design that shows chassis design
is possible in any home garage. For
anyone thinking of building a perfor-
mance car at home, this publication is
a must.

Herb talks about setting up a ga-
rage before starting a project, and the
step-by-step method of building a
road racer. One of the most fascinat-
ing chapters in his book is the section
on wheel alignment: A method of set-
ting up front-end geometry at home is
demonstrated, and Adams claims it’s
just as accurate as an optical wheel
aligner. There’s also a second publi-
cation, and for those lucky enough to
own a Corvette, this book tells every-
thing you could wish to know about its
handling—and how to improve it dra-
matically. It's also a must for anyone
interested in suspension design and
modification, since it discusses eso-
teric details of fine suspension tuning.

Adams was a corporate maverick,
working as a GM engineer during the
week and successfully racing Ponti-
acs on the weekends. He can justly
lay claim to being the father of the
Trans Am, and he’s still one of the
best development engineers in the
performance industry. Proof of that
comes from Moroso, which now mar-
kets his suspension products.

Adams has moved to new projects
that will turn the automotive spotlight
on him once again, including a $3000
conversion that will transform a VW
Rabbit/Golf into a snappy little sports
car. He still races a Pontiac Firebird
called the Fire Am, keeping his hand
in racing and his mind and eyes as
sharp as they’ve ever been. MC
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Corvettes, the current price of progress is

$24,000—the bottom line on the window
sticker of a new 1984 model. No one would deny that
Chevrolet's latest two-seater delivers a bundle of new-tech
hardware in exchange for this princely sum. No, the problem
for most prospective Corvette owners. isn’t making the
decision to buy—it’s making the monthly payments. For
every computer company president who's just struck it rich
with a new silicon chip, there are thousands of Corvette
owners who still have to work for a living. And chances are
the owner of a '63-'82 Stingray isn't quite ready to trade in a
car he still loves for an LED dashboard, a rock-solid
suspension, and the fat payment book that come with every
new Corvette.

But suppose there was a way to update these older
Corvettes. What if it were possible to apply some
Eighties-style suspension science to Sixties-style Corvettes?
After all, until the '84s started rolling off the assembly lines
last spring, the last significant Corvette chassis revisions
were made more than two decades ago.

These were the thoughts that occupied Herb Adams’ fertile
mind when reports about Chevy’s new wondercar first
started filtering out of the Tech Center two years ago. Herb’s
handling and suspension expertise should be quite familiar
to faithful HOT ROD readers by now, based on his
suspension improvement program for Camaros and
Firebirds, and his standout performances in HOT ROD’s first
and second ‘‘Suspension Shootout(s).” And now he's set
down his plans for curing the '63-'82 Corvette’s suspension
shortcomings in his newest performance handbook, Corvette
Handling (available from Herb Adams VSE, 100 Calle Del
Oaks, Del Rey Oaks, CA 93940, 408/899-4859, for $9.95
postpaid). )

Herb'’s first step was to analyze the chassis improvements
that Chevrolet engineers designed into the new Corvette.
Once you put aside the swoopy body panels, the Star Wars
dashboard, and all the aluminum suspension forgings, you're
left with three substantial chassis advances. Adams’ list of
genuine improvements found on the '84 Corvette included its
front-mounted rack-and-pinion steering, its new rear
suspension geometry, and its 16-inch-diameter wheels with
50-series Goodyear tires. Herb then sat down and devised a
plan to provide older Corvettes with the benefits of these
refinements, but without the high price. The result was the
following six-step cure for Corvette handling ills.

Progress always has its price. In the case of

Herb Adams Reveals How
to Make Your '63-'82
Corvette Handle Like an
'84—and Save $24,000 in
the Process

STEP ‘l Install front and rear stabilizer bars
to control body roll. Perhaps you
may recall from past HOT ROD handling articles that Adams
is an outspoken advocate of using stabilizer bars as the
primary means of suspension control. Tires provide their
best traction when they are perpendicular to the pavement,
but body roll upsets this ideal relationship. Repeated trips to
the skidpad and test track convinced Herb that
1'%-inch-diameter front and rear bars provided the
neutral handling characteristics he desired. Adjustable
mounts for the rear bar accommodate both varying car
weights and different driving styles. The front and rear bar
attaching links feature spherical rod ends which quicken
response by eliminating the ““give” found in rubber bushings.

Text & Photography: Rick Voegelin

Adams believes
in “big” stabilizer
bars to control
body roll. He
engineered these
1%-inch-diameter
front and rear
bars for '63-'82
Corvettes.

Front stabilizer
bar attaches to
lower A-arms with

spherical rod
ends to provide

instant handling
response.

Adjustable Koni
shock absorbers
allow fine-tuning
suspension for
“critical
dampening” after
springs are
trimmed.

STEP 2Trim front springs to lower center

of gravity and install adjustable
shocks to control wheel movement. In addition to his
faith in big sway bars, Adams is also a believer in soft
springs. By using the softest spring that still prevents the
suspension from bottoming out, the wheels are able to follow
irregularities in the road surface—which, in turn, allows the
tires to provide maximum traction. Herb also reasoned that
the comfortable ride provided by stock springs would make
long trips more enjoyable for Corvette owners who really get
out and drive their cars. By trimming half a coil from the
stock springs, their rate is increased approximately 10
percent. This provides the correct stiffness, along with the
added benefits of a lower center of gravity and a better
aerodynamic angle of attack. For owners of Corvettes
equipped with the rock-hard gymkhana factory suspension,
Adams offers this advice: install the standard springs. Your
kidneys will be forever grateful.

Shock absorbers play a critical role in Adams’ *‘soft spring
plan.” They must be loose enough to allow the suspension
to work, yet firm enough to control suspension motion.
Achieving this goal of critical dampening is best done with
adjustable shock absorbers. Adams selected Konis for his
development Corvette, based on their quality and longevity.
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STEP 3Adjust steering gear for precise
driver control. One of the areas

where a car starts to show its age is in the steering box. The

1984 Corvettes have a precise rack-and-pinion setup, but
the older models’ conventional recirculating ball steering
gear can provide equally fast response and feel—if the lash
is adjusted properly and the suspension components are in
good condition. Properly adjusting the steering gear is a
no-cost, 10-minute procedure that’s described in Herb’s
handbook.

STEP 4Instal| solid front A-arm bushings to
eliminate deflection steer. When the
'63 Corvette chassis was introduced more than 20 years
ago, it was a state-of-the-art design. Unfortunately, the art of
automotive engineering has changed a great deal in the two
decades that have passed. Chassis designers have learned
about the importance of deflection steer—the changes in
wheel direction caused by compression of the rubber
suspension bushings. Rubber A-arm bushings are
inexpensive to manufacture and provide a smooth, quiet
ride. Over time, however, the rubber deteriorates, and the
“give” in the suspension increases. Corvettes built between
'63 and '82 are particularly sensitive to deflection steer
because of the location of their steering linkage behind the
front wheels. During hard cornering, the bushings compress
and the front wheels turn inward, causing the car to
oversteer. Corvette drivers may not know the technical
terms, but they're certainly familiar with the results: thejr cars
feel “twitchy’’ and unpredictable when pushed to the limits.

Corvette engineers eliminated this problem when they
designed the '84 model by relocating the steering linkage
ahead of the front tires. Adams knows that owners of older
versions don’t have that alternative, however. So he set out
to get rid of deflection steer by eliminating the deflection in
the suspension. This means getting all the rubber out of the
front end. Herb rejected steel suspension bushings because
of their noise; he passed on urethane because of their lack
of precision and doubts about their long-term durability.
Finally he decided on nyliner bushings, which consist of thin
nylon bearings riding inside precisely machined steel
sleeves.

A nyliner bushing has almost no deflection, yet provides
smooth, quiet suspension motion. They also have provisions
for grease fittings (a feature lacking in urethane bushings),
which help banish suspension squeaks. Installing these
bushings in a Corvette requires disassembly of the front
suspension, but Adams reasoned that many older Corvettes
were about due for a suspension rebuild in any event. These
bushings also reduce camber changes, which aids the tires
in producing maximum cornering power.

STEP 5Insta|l solid rear control arm

> bushings and rear strut rods to
eliminate toe and camber changes. New Corvettes are
outfitted with a sophisticated five-link rear suspension. Again,
though, the owner of an older model Corvette has to work
with what he’s got. A Corvette’s unique independent rear
suspension requires the same attention as its front end—and
for many of the same reasons. Rubber bushings in the rear
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Ten minutes
spent adjusting
lash in gearbox
restores precision
1 to steering.

Adams replaced
stock steering
wheel with 1475
| inch-diameter,

\ leather-wrapped
| VSE steering
wheel. Reducing
wheel diameter
increases effort
| slightly.

Herb replaced rubber
bushings in front A-arms with
nyliner bushings to eliminate
deflection oversteer.

Steel sleeves for nyliner
bushings must be welded to
control arms. Grease fittings
in sleeves allow lubrication of
bushings to improve

) durability.

A
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Complex motion of rear control arm requires spherical bearings to
replace soft rubber bushings.



Adams has found that only
aircraft-quality ball bearings with
hardened races will withstand
loads in rear control arm. Arm
must be removed to permit
welding of steel sleeve.
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Heavy wall steel tubing and
rugged rod ends used in VSE
rear strut rods eliminate
deflection found in stock pieces. |

Stiff strut rods eliminate camber
changes in rear tires during hard
cornering.

16-inch-diameter Epsilon wheels
and 50-series Goodyear
“Gatorback” tires add Eighties
high-tech styling to venerable
fiberglass—as well as some
serious road-holding abilities.

Uni-directional tread pattern on P255/VR50-16 tires (right) was
developed from Formula One rain tire technology.

control arms deflect when the car is driven vigorously,
causing continuous changes in the tires’ camber and toe-in
which the driver cannot control or predict. Eliminating these
unwanted deflections in the rear suspension requires
somewhat different equipment, however. Nyliner bushings
aren't suitable for the complex motion of the rear control
arms. The only bearings that meet Herb’s specifications are
aircraft-type spherical ball bearings with hardened races.
Again, installation of these bearings requires removal of the
rear control arms, but the work is warranted by the
improvement in suspension control these bearings offer.

The camber of a Corvette’s rear tires is controlled by strut
rods mounted behind the leaf spring. Herb deposited the
stock strut rods in the nearest trash can and built his own
replacement strut rods using thick wall steel tubing and
heavy-duty heim joints. These extremely stiff strut rods easily
withstand the suspension loads during fast cornering,
keeping the tires square to the pavement. They also make
adjusting the rear suspension camber a simple (if not
particularly enjoyable) pastime.

STEP 6Install 16-inch-diameter wheeéls and

Goodyear ‘“Gatorback” tires for
greater traction and faster response. Certainly a great
deal of the credit for the 1984 Corvette’s outstanding
handling is due to its 8.5-inch-wide, 16-inch-diameter wheels
and Goodyear P255/50VR-16 radial tires. All the high-tech
suspension hardware under a new Corvette’s fiberglass skin
is really there to serve the contact patch between the tire
treads and asphalt. Putting more rubber on the road
increases traction, and reducing the width of the tire sidewall
quickens the response to driver inputs. This is one time
when the owner of an older Corvette doesn’t have to give
anything away to a new model. By carefully selecting wheel
offsets, Adams was able to install the same Goodyear
“Gatorback’’ tires used on new Corvettes on his '73 *‘mule
car,”” mounted on 8.5-inch-wide, three-piece Epsilon modular
wheels. And somehow this Eighties-style wheel-and-tire
combination looks just right under the Sixties-style fiberglass
of a Stingray Corvette.

Although it requires only a few paragraphs to summarize
Adams’ suspension plan, the actual research and
development consumed more than two years. Of course, the
test of Herb's efforts isn’t how good this program looks on
paper; it's how well an older Corvette equipped according to
Adams’ insight performs alongside one of the new '84

wondercars. Fortunately, HOT ROD has some impressive
“‘real world’’ numbers to report. Tests at our favorite
Southern California skidpad revealed that Adams’
much-abused test car cornered at a phenomenal .90 g's
after being outfitted with all the suspension refinements
described above. For comparison, the best skidpad numbers
produced by an '84 model under similar controlled
conditions is .85 g’s. Since no one spends his driving life
circling a skidpad, HOT ROD'’s designated test driver also
tried his hand at the Shelby Performance Center’s standard
handling course—and drove away with a new track record
for his efforts!

As a result of his Corvette investigations, Herb has added
all the suspension components described here to his
growing catalog of handling hardware. Of course, not every
Corvette owner may feel the need to have enough cornering
power to win at Daytona. By following just the initial steps in
Adams’ suspension plan—stabilizer bars, shocks, springs,
and steering adjustment—a Corvette owner will realize the
biggest gains in road-holding power. Installing solid
suspension bushings and 16-inch wheels can always come
later—like when you want to humble the computer chip
baron who thinks that a big checkbook is the only way to
buy Corvette happiness. HR
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INFORMATION

The information contained in this publication is accurate
and complete to the best of our knowledge. All recommend-
ations on designs or modifications are made without
any guarantees whatsoever on the part of the author or Herb
Adams VSE, Inc. Because design matters, modifications,
materials and methods of application are beyond our control,
Herb Adams and Herb Adams VSE, Inc., disclaim any '

liabilities incurred in connection with the use of this information.

Throughout this guide, use of the term “Corvette” is for model
identification only. All manufacturer's names, numbers,
symbols and descriptions are used for reference purposes
only.

Herb Adams VSE advises that certain parts and modifications
described in this handbook may affect engine exhaust
modifications. All such parts and modifications are therefore
offered for sale or use in California and in states having
similar emission regulations for racing and other off-road

use only.

Copyright 1983 by Herb Adams VSE, Inc., 100 Calle Del
Oaks, Del Ray Oaks, CA 93940. All rights reserved. No
part of this book may be reproduced in any form by any
means without the express written permission of the
publisher. Printed in U.S.A.




A PERFORMANCE HANDBOOK

CORVETTE HANDLING

CONTENTS

INTREDICTION:#: s coras it tmpy v wieiie wiwhs s sje .2 2
CHAPTER 1 — HANDLING BASICS ............. 4
Tire CharacteristiCs v ee iiiieii i iinieneasneeesanas 5
The 'Circle of Traction 5 SSEamsardliii T st L dan S 6
Oversteer & Understeer ......covviiiiiiiiieininns 7
BOody ROll « v v iiiiiii i nneneiacintciansanaanes 8
StabilizersBarss s iBefi@aNani i Ui 0L SH o SO0 L 9
AntiZDive R R IR B bl Tl e 10
Defining G FOICES v vuivittie i 11
CHAPTER 2 — 1984 CORVETTE TECHNICAL
ANALYSIS e, 12
CHAPTER 3 — 1963-82 SUSPENSION
MODIFACATIONS ........co.ns 16
Camber Change ......ovviviiiieinenneneneeneeennans 18
Deflection Elimination .......ooviiiiiiei i 19
Steering Lash Adjustment ....... ..o 22
Tires & Wheels oottt 23
Spring Load vs Spring Rate .........c..oooiiiiiiiin 24
Spring Rate vs Wheel Rate ..............cooiiininn 24
Modifying Spring Rate ..........ooiiiiiiiiiiiiiit 25
L e R e G et T o OB RS DT B0 000 50 0 0 000 00 T 26
SuSPeNnsion BUMPErS ...vvveiieeineeenneeeeneennns 26
CHAPTER 4 — CORVETTE RACE CAR
EREEFRRERE@I ......ors v 27
GettingStarted .....ooviiiiiii 28
Frame Preparation ... 29
Roll Cage Construction .........coeeeeieieineinnnnnnn 30
Fender Flares ......veeveenneidieeneennencannnsosanns 31
RemoeVablesBront ENd S50l o e « o o sl sintiois ioiaiaie ssis's oi 33
FUElGElEs it Nt T i te e sthtases it T 33
SUSPENSION .5 cti o s oo slafosiaiiaiain’s s ns et cuosoionseine 34

Interior & WIrNG .« oo veii it 35
TrANSIISSION Fiie 85755 % s oo o 0.6 o0 ofs s &' abi o sie e slibaiols sio,ssledoiols 3
e S MO B s h 0 5 letiiotorale o oraieu ol o o aiaibistoialee o sl vininin s 37
RUIESTORRACING & ii v vt s e ovsaoomasocsassassneesods 39
Short Course on Structure .....oovvveeieinninnneenns 40
CHAPTER 5 — ADVANCED HANDLING ...... 43
Spring Selection ......iiiiiiiiiiiiii e 44
BumpiSteer | 8 i sl laBms LU s e e SRR 46
Steering & Alignment ........iiiiiiiiiiiiiiiiiiie 46
SheekiSeleelon S dEss o 20T ol v i v sl 47
SuspensionTURIMGT 2o oo cas it ir i eaeiiiveensnans 48
CHAPTER 6 — CORVETTE PERFORMANCE TIPS

Tire PreSSUIE . .vueveeeessonsosscosassonssoonnussass 50
Heat RiSEr BIOCK ...vvvvuuennenieseceeneresnanaannsss 50
CarbLreton JettiNgi i Sar « e » s oot sisms Sie Solzes s 30 s ¢ oed o's o 51
Heel & T it s o i 'e s sisiotssntiog iialsbot systbianatate oia e a0 s s s @ 51
Suspension Alignment ......ceeiiiiieriiiiiiiiiiienn 52
AUteCcross CompPEtitiOn s o S e v sl el 54
O o o e s o s S O 0 s P S I S 56
[SNET THIINIG) o6 o e B R G T 56
CHAPTER 7 — VSE COMPONENTS ........... 57
S A ZE B AN # t e e e s e v e cesornosesoosneonsnsasnses 58
SOIAIBUSRINGS <t cre i osiet i e vsesansssoansssarasesoss 59
ReaStiEBarS v i s s i s it i s en et 60
ShoCK ADSOIDEIS v vecviiirees i neenneaesonsanss 61
Steering Wheel .. oovviiii it 61
TireS & Wheels .....ciiviiiiiiiiiineininocoansssnnes 62
Speedo CONVEISION . ..vviiiiiiiineeiieenaeeeenns 63
O 00 O st s i EEFR s o o o vt e oisieis nis siskaisisimsaiosstiomsinitsete 63
Reader SUIMVEY . ...c.vveeieiiiiiieervieneesossronnnnns 64
BUSINESS POlICY «vvvveierenerrnennnessinensancnaansos 65

CORVETTE HANDLING  PAGE 1



INTRODUCTION

Car enthusiasts looking forward to a “new’” Corvette had to
be patient for two decades, but the wait was worth it. The
1984 Corvette set new standards for handling, braking, and
advanced design. Yet all this progress has its price—and
unfortunately, for most Corvette enthusiasts, the cost of
a 1984 model puts these benefits far out of reach.

Suddenly there are thousands of Corvettes produced
between 1963 and 1982 that seem terribly outdated alongside
the latest version. But these are still attractive, appealing
automobiles that command a high degree of owner loyalty. It
makes no sense to shunt these Corvettes aside just because
Chevrolet has released a more exotic successor. In fact, by
analyzing the changes made in the 1984 edition to correct
certain shortcomings in the earlier models, it is possible to
improve the handling and over-the-road performance of the
entire generation of Corvettes produced between 1963 and
1982.

That's what this performance handbook is all about. It's
intended to be a guide for the Corvette owner who wants
to experience the handling of an '84 model without paying
$28,000 for the privilege. A '63-'82 Corvette prepared
according to the recommendations in this handbook may

not be able to drive around one of Chevrolet's new wonders,
but it will certainly stay close. Very close.

Automotive engineers have learned much about the
science of handling in the years since the '63-'82 Corvette
chassis was first designed. Many Vette drivers complain that
their cars feel “twitchy’” and “unpredictable” when pushed
to the limits; we now know the reasons for their unease. In
these pages we'll examine the causes of these undesirable
handling traits and explain the practical cures for these
shortcomings.

In the “Handling Basics™ chapter we define the terms
that engineers use when they're talking about suspension
systems. Road tests and reviews are often full of references
to “oversteer” and “anti-squat,” but very seldom are these
concepts fully explained. Once you've become familiar with
the language, you'll understand there is really no mystery
about good handling.

Next we'll take a look under the sleek skin of the 1984
Corvette, concentrating on the changes that set the new model
apart from earlier versions. Then we'll get down to business
in the chapter on upgrading '63-'82 Corvette suspensions.
We'll see how the improvements made in the '84 Corvette's
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chassis design can be applied to the earlier models. In
addition, various approaches to improving a Corvette's
handling are explored, with a special look at the hardware that
will increase a Vette's cornering speed.

Next on the agenda is a comprehensive and entertaining
section on preparing a Corvette for racing, written by
champion driver Jerry Thompson. It's worthwhile reading
for anyone who's ever wanted an inside look at what it takes
to get a car ready for competition. If constructing a winning
Corvette is beyond your ambition, then perhaps the quick and
easy improvements outlined in our “Performance Tips”
chapter will make your Corvette more enjoyable to drive.

The final section describes the components and kits
which Herb Adams Very Special Equipment offers for '63-'82
Corvettes. It's always been our philosophy that an enthusiast
should understand how the parts we recommend will
improve his car's handling. We think that once an enthusiast
understands how a stabilizer bar or solid bushing kit con-
tributes to good handling, then he'll see that VSE parts are
designed to produce improvements he can feel at a price he
can afford.
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CHAPTER ONE

HANDLING BASICS

Good handling means different things to different people.
The subject is very complex, so there are obviously many
different views and explanations. For the purpose of this
handbook, we will try to simplify the subject and concentrate
on practical results rather than on theory.

Good handling in this context means having your Corvette
go where you want it to with the maximum amount of control
and the greatest speed potential. A good handling Corvette
is not just a car that can go around corners at high cornering
rates. Cornering speed is an important part of good handling

-

but there are other factors that are just as important. If a
Corvette is not comfortable to drive, it will be difficult for the
driver to consistently make it go where he wants it to. If it has
inconsistent and erratic behavior, it will be impossible to
make it go where the driver wants.

In order to discuss the subject of Corvette handling, it is
necessary to have some understanding of certain aspects
of car equipment and behavior. This chapter covers some of
the background information needed to appreciate the hows
and whys of your Corvette's handling.
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TIRE CHARACTERISTICS

When analyzing a car's handling, it is convenient to
concentrate on the tires’ input and output characteristics:
How much traction do the tires offer at a specified load?
Variables like slip angles and aligning torques are important
to tire engineers, but they are not important for the Corvette
enthusiast who just wants to improve his Vette's handling.

The accompanying tire curves are representative of three
distinct types of tires—a regular production type tire, a high
performance street tire such as the Goodyear Eagle NCT
and a racing tire. Note that, as vertical loads on the tires
increase, all three provide increasing traction capability up
to a point. Obviously the standard tire has less traction
capability throughout its load range than the performance
oriented tires, and, at very high vertical loads, its traction
capability actually decreases. In contrast, the race tire has
considerably greater traction capabilities at the same vertical
loads. This is why the race tire is “stickier,” and accounts
for the higher cornering speeds permitted by racing rubber.

As the curves indicate, racing tires often have traction

Traction Capability

capabilities which actually exceed a given load. For example,
a racing tire may have 1000 pounds of traction capability

with a vertical load of only 800 pounds. This means that the
tire’s coefficient of friction is greater than 1.00—which is why
a race car can develop cornering forces that exceed one

“g" of lateral force. The NCT street radial closely approaches
the race tire's traction capabilities. Further, its traction curve
does not drop off at the higher vertical loads like the standard
tire does, which makes the NCT an excellent high-performance
tire for Corvettes.

All these tires lose some of their relative traction capabilities
at the higher loads. Examine the race tire’s curve: when the
vertical load doubles from 500 to 1000 pounds, the traction
capability is only 1120 pounds. Thus the race tire has “lost”
160 pounds of traction capability relative to the ratio it
exhibited at a 500 pound vertical load. Understanding this
phenomenon of diminishing traction return is essential to
understanding why a car handles the way it does.
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THE CIRCLE OF TRACTION

Every tire has a well defined capability to produce traction.
This available traction can be applied to accelerating,
braking or cornering maneuvers up to the limit of the tire's
load capacity. Very seldom does a car just accelerate or
just corner. Usually the car is undergoing a variety of changes
in speed and direction simultaneously. How these changing
forces affect tire performance (and thus handling) is represented
by the “circle of traction.”

A typical NCT tire, for example, might have a total traction
capability of 960 pounds of force at a vertical loading of 1000
pounds. Naturally, this traction capability depends on a host
of variables, including the pavement composition, tire pressure,
temperature, suspension camber angle, and so forth. For
purposes of analysis, however, we can assume that the tire's
total traction capability is a constant 960 pounds. This figure
represents all the traction available for any given horizontal
loading. For instance, if all this traction capability is being
used to circle a skidpad as fast as possible, there is none
left for braking or accelerating. If you tried to brake or accelerate
under these conditions, a portion of the total traction would
be applied to this purpose, and less would be available for

Left Turn =<

cornering power. The same is true if you are using all the
traction capability for braking or accelerating—there would
be none available for cornering side loads. This is why a

car will fish-tail under hard acceleration, or spin out under
severe braking. All of the tire’s available traction is being used
in the fore-and-aft direction, and there is none left for the

side loadings needed to keep the car moving straight.

If we could view the tire contact patch as it moves along
the roadway we could see how this “circle of traction” operates.
The total traction capability can be represented by an arrow
on a circular graph. This arrow—the available traction—
may be positioned in any direction. If it points straight ahead,
there is no traction reserve for cornering forces; if it points
to the 10 o'clock position, the available traction could be used
for both acceleration and for cornering. This is the typical
situation produced when accelerating out of a corner.
Applying more throttle causes the back of the car to start
to come around because more of the traction is being used
for acceleration. This leaves less for cornering, so the back of
the car begins to break loose.

Acceleration

Full acceleration—no
cornering traction available

Right Turn

Full cornering—no
acceleration traction
available
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OVERSTEER AND UNDERSTEER

One reason we recommend larger, more effective stabilizer
bars for Corvettes is the bars’ ability to control a car’s
understeer characteristics. Standard Corvettes are produced
at the factory with a great deal of understeer built into their
suspensions.

Anyone who has driven a Corvette hard into a corner has
probably experienced understeer. The car “plows™ or
“pushes” through the corner. Regardless of the term used
to describe the condition, the front tires must be pointed more
into the turn to keep the car on its line (see diagram A).
Oversteer is the opposite effect: the front tires are pointed
outward, and the car is said to be “loose” or “hanging out”
(as in diagram B). Neutral steer is the middle ground between
oversteer and understeer. Both the front and rear tires are
running at the same angle to the road. A Corvette set up for
neutral steer will be faster in steady state cornering than
one which over- or understeers because all four tires are
sharing the cornering loads equally. By using the recommended
stabilizer bars, your Corvette will become very close to the
desired neutral steering attitude.

Factors such as the number of people in the car, road
conditions, vehicle speed, and other variables can influence
the handling characteristics of your car. Driving technique
can compensate for these small changes if the car is close
to the neutral state. In some special circumstances a slight
degree of oversteer is beneficial. Certain autocross courses,

for example, favor a car which oversteers somewhat. In
general, though, you will probably be most comfortable in
street driving conditions with a car set up to corner with a
very slight amount of understeer.

UNDERSTEER

\\ﬁa/%

WEDGE

Occasionally a Corvette will understeer in one direction
and oversteer in the other. This is caused by unequal static
loading across the corners of the car (see diagram C).
Adjusting the length of the stabilizer bar links can eliminate
wedge so the car will handle the same in both right and left
hand turns.

1500 LBS 1000 LBS

f?( 04—

1000 LBS 1300 LBS

A “WEDGED” CAR

HANDLING BASICS
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BODY [ROLL

As a car travels around a turn at speed, forces acting on are designed to steer the wheels as the body rolls; this
the vehicle make the body roll toward the outside of the turn. makes the car feel "safe” to novice drivers. This same self-
When the body and frame roll, the wheels roll with it, and the steering tendency is unwanted in a high-performance
tires are no longer perpendicular to the road surface. Tires automobile, and the stabilizer bars we recommend help
generate their maximum cornering power when they are minimize this trait.

perpendicular to the pavement, so as the car rolls, they lose
their ability to pull the car around the corners. This condition
can be countered by “decambering” the suspension so that
the tops of the front tires tilt inward toward the center of the
car. This permits the tires to return to the optimum perpendicular

position when the body rolls in a corner.
If you spent all your time driving around corners, this would Y

Camber Change in Cornering Due to
Body Roll Angle

Roll angle

be a satisfactory solution to the problem. Unfortunately,
the real world is full of straight roads, and decambered tires
will wear quickly on their inside treads. The practical limit
for a street-driven car is one degree negative camber. (As Car cornering
a point of comparison, our race cars are aligned with 2 to 3 * Positive camber change
degrees of negative camber.)

Since the tires and wheels will remain closer to perpendicular
to the road, if the body does not roll, we use stabilizer bars
to control the chassis’ tendency to roll toward the outside of
a turn. Larger, more effective stabilizer bars minimize body
roll, and thus improve cornering power by helping to maintain
the proper relationship between the tire and the roadway.

Stabilizer bars which limit body roll are also effective in
negating the roll steer that is built into Corvette suspensions.
Roll steer is a condition where the front and rear suspensions oo car ot charios
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STABILIZER BARS

It is necessary to control body roll on cars with independent
suspensions because there is little anti-roll effect built in.
Stabilizer bars control body roll by requiring the bar to be
twisted if the body is to roll. Since larger diameter bars are
harder to twist, they are more effective in limiting body roll.
Stabilizer bars are used to control body roll because they
have little effect on the up and down motions of the suspension.
Stiffer springs can also be used to control body roll, but they
also decrease the suspension’s ability to absorb bumps so
the ride quality is poorer.

Some of the reasons it is necessary to control body roll
in cornering are for driver and passenger comfort, to limit
the effects of roll steer, and to limit the loss of cornering
power due to camber change. If a car rolls at too great an
angle driving around a corner, like a Renault, the passengers
feel like the car will tip over. Since the Corvette suspension
has a considerable amount of roll-steer built in, this unwanted
steering effect is reduced if body roll is reduced (roll steer
is that part of the suspension geometry that causes the wheels
to steer toward understeer as the body rolls.) G.M. always
builds this into their cars on the premise that it makes them
safe in spite of the driver’s abilities. Performance minded
drivers don't need much protection for themselves, so they
don't need much roll steer.

The camber effects of body roll are caused by the fact that,
as the body rolls, the tires roll with it. This causes the camber
to increase on the outside tires, which reduces their cornering

power. If body roll is minimized, the outside tires can remain
perpendicular to the ground and deliver maximum cornering
traction. The best way to limit body roll is to install bigger
(and therefore stiffer) stabilizer bars. It is also an advantage
to connect the stabilizer bars to the control arms with steel
joints to eliminate lost motion.

If a car, such as a Corvette, is equipped with both a front
stabilizer bar and a rear stabilizer bar it is possible to control
the amount of understeer and oversteer. When a larger rear
stabilizer bar is used, the car will move toward the oversteer
side of handling. If a large enough rear bar is used, the car
will oversteer.

CORVETTE HANDLING
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ANTI-DIVE

Anti-dive is that characteristic of a suspension, usually the
front, which resists the tendency of the car to dive forward
under braking. Anti-dive is produced on a Corvette by angling
the upper control arms, with front pivots higher than the rear.
As braking forces are absorbed by the control arms, they
exert a force on the front of the car which tends to raise it. It
is possible to have 100 percent anti-dive, but the resulting
wheel travel patterns are not correct for other considerations.
The amount of anti-dive built into your Corvette is a good
compromise for both the street and the race track. On high
speed oval tracks, it has been found that less anti-dive is an
advantage because the cars don't brake very often, and it
eliminates caster change which is a by-product of the anti-
dive geometry.

For 100% anti-dive (60% on front)
tan 6 = Lkt
an o= "gL

For sample shown, anti-dive is 35%

ANTI-OQUAT

On cars equipped with solid rear axles, it is possible to use
the rear axle’s torque reaction to counteract the natural ten-
dency of the car to squat at the rear under acceleration. Such
suspension characteristics are called anti-squat because
they are used to prevent this action. Since a Corvette uses in-
dependent rear suspension, the axle torques are fed through

the differential into the frame. The torque reaction is not absorbed
through the suspension, so little can be done to counteract
the squat action. Some slight anti-squat action is available

in the Corvette rear suspension, but its magnitude is not large
enough to try to optimize it.
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DEFINING G FORCES

One "g" is simply the force equal to gravity here on Earth.

If an object is said to weigh 100 pounds, the force of gravity on
it equals 100 pounds. If this object is subjected to a second
force of 80 pounds, we would say it has a .8g force acting on
it. This system of describing forces affecting common
objects—Ilike automobiles—is more convenient than using
pounds of force as measure, since it eliminates the need to
recognize the weight of the object. (For instance, a 3000
pound cornering force acting on a 3000 pound car would be
one “g" load. The same 3000 pound force on a 4000 pound
car would be only a .75g load.) By describing cornering
forces in g's, we can compare various cars equally regardless
of the