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How to Build Hot Rod Chassis

Acknowledgments

t's like § always say: You can't do it alone, Writ-

ing a book is kind of like building a car. No

matter how good vou are you still need an up-
holstery guy, and help with the paint, and of
course there’s always the wiring to worry about.

]n this situation ! have to start by thanking
Pete Chapouris for opening the 5O-CAL shop to
me and my camera. Tony Thacker, Pete’s media
man, acted as master of ceremonies while T was
there, arranging photo shoots and interviews and
providing a variety of good ideas. Everyone with-
in the SO-CAL organization held out the welcome
mat, including foreman Shane Weckerly and front
end expert Jim Sleeper.

Nearby shops like that of Todd Walton and
jerry Kug& took up where the SO-CAL crew left
off. Todd took the time to show me how a set of
rails is converted info a complete SO-CAL frame,
while Jerry and sons allowed me to do a sequence
that shows how a typical Kugel front suspension
system is instatled.

The other two ¢hassis builders who need
mention here include an amateur and a pro. The

non-professional is Chris Shelton, the young man
who impressed Pete C hapouris by assembling his
frame in record time so he could drive the car to a
local event. Neal Letourneau is the professional,
who with John Keena’s permission, encouraged me
to stop by and photograph every step of their chas-
sis-building process.

For help with the wheels chapter I need to ex-
press my gratitude to Phil at PS Engineering and
Alan at Budnik. And finally I need to express a col-
lective thanks to everyone in the industry—all the
staff and ad agency personnel who helped by send-
ing images and information on the rails from
Deuce Factory, the frame from TCI (Total Cost In-
volved), the brakes from ECT (Engineered Compo-
nents, Inc), the axle from Super Bell, the motor
mounts from Chassis Engineering, and all the rest.

In closing 1 have to thank my lovely and talented
wife, Mary Lanz. Mary tolerates my lengthy ab-
sences in California, she helps with proofreading,
and (most important) provides moral support and
pep tatks when I don’t think there’s any way the
book will ever get finished.




these projects become manageable only when

they’re broken down into a series of smaller
subprojects. Instead of being overwhelmed because
I decided to build a whole cabin, I focus only on the
materials needed to build the basic structure. What
do cabins and cars have in common? Nothing.
Except that both are large undertakings best ap-
proached with the right mixture of planning, knowl-
edge, enthusiasm, and money. When it came to the
cabin, | worked on the site first, then the foundation,
and finally the task of putting up the walls. Almost a
year after hauling the first load of stuff out into the
country, I had the basic structure finished,

Building a car is no different. If you dwell on
the cost and complexity of your dream car, it will
never be built. Better to start on the foundation of
the car {called a chassis in this case) and focus on
that. Even the job of building a chassis can seem
intimidating, or at least confusing, with all the sus-
pension and brake options currently available.

The goal of this book is three-fold: First, to
educate you as to what's available in terms of

Big projects get pretty overwhelming. For me,
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Introduction

complete frames and components. Second, to help
you understand the procedures needed for assembly
of those components. Third, to convinee vou that you
can build this car, by yourself, in a reasonable period
of time and for a reasonable amount of money.

The book is broken down into nine chapters
that parallel the chassis-building process. First
comes planning, then the construction or purchase
of the bare frame. Next, the purchase and installa-
tion of the front and rear suspension. Before you're
finished you need an understanding of hardware
and plumbing, and some understanding of where
the engine and transmission should mount.

For a look at how they build a SO-CATL chas-
sis or a Kugel Komponents suspension, I've pro-
vided step-by-step sequences from a variety of
shops. Sidebars and interviews allow you to
share in the wisdom of men like Pete Chapouris
and Ken Fenical. At the very end is the sources
section, an industry listing of everyone men-
tioned in the boek.

Pve tried to provide the information vou need
to build a hot rod chassis. The rest is up to vou.

ot
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 nlike: manv such tales, the story of the SO-
CAL “w}:ﬁéed Shop is not one made up by
some clevey marketing types; it's a true story
of friendship, hot rods, and the need for speed.
CQur story begins on March 22, 1922, in Los
Ang:,eimn, California, with the birth of Alex Xvdias.
Although his father was a prominent producer of
sitent movies, Adex’s childhood was fairly normal,
and like most young bovs, he naturally gravitated
toward automobiles, His first hot rod was a 29
Ford roadster with a milled head and a chopped
flywheel. He paid for the car with part-time earn-
ings and drove it to Fairfax High School.
After graduating, Alex worked in a gas station
and saved encugh to buy a 34 three-window coupe,

‘Foho
MERCUny
SERvIcE

Alex Xydias opened his first S0CAL shop in 1948 right
after his discharge from the war. One year later he maoved
on to shop number two, seen here, in Burbank, California.
The streamiiner is the work of Alex and Dean Batchelor.
Mercury powered, it ran 210 miles per hour in 18501
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Preface:

Short History of the
SO-CA

[ Speed Shop

by Tony Thacker

which was followed by a beautifully customized 34
cabriolet, originally found in the lower basement
garage at the “Ambassador Hotel in Los Angeles. In
1940, Alex joined the Wheelers, a Southern Califor-
nia Timing Association (SCTA) club located in Nor-
walk, California. Then, in 1942, his life, like that of
so many young men, changed when he joined the
Army Air Corps, serving as a B-17 engineer.
According to Alex, “All we talked about dur-
ing the war was cars, and once, when on furiough,
a friend took me to a street race out in the San Fer-
nando Valley. I was really surprised at how fast the
cars ran, and | got the idea to open a speed shop.”
On the day of his discharge, March 3, 1946,
Alex opened ihe first SO-CAL Speed Shop, on
(Mive Avenue in Burbank, using borrowed money.

Amang the fast cars to come out of Alex’s shop was
this lakester, powered by 8 V-8 ‘B0 Ford flathead.
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“I really struggled to keep it going,” says Alex.
“Sometimes I made less than $100 a month, but the
hard work paid off. When my one-year lease was
up, F moved the shop to 1104 South Victory Boule-
vard in Burbank where I put up a Sears, Roebuck
and Co. prefab two-car garage.

The hot rods that bore the SO-CAL Speed Shop
fogo ran in pretty fast company. For example, a V-8
60-powered beliy-tank lakester clocked 136 miles
per hour in 1948 and appeared on the cover of the
January 1949 issue of a fledgling Hot Rod magazine.
This early success was quickly ratified when Alex
teamed up with legendary auto enthusiast and au-
thor Dean Batchelor to develop a purpose-built
streamliner. Powered by an Edelbrock-equipped
Mercury V-8, the ‘liner ran 210 miles per hour in
1950. The following year Alex and some racing
buddies formed the 5O-CAL Speed Shop Racing
Team and built the first hot rods to go 160, 170, 180,
and 190 miles per hour. In 1952, Mechanix Wustrated
magazine voted the SO-CAL gang the number one
racing team.

While fast cars continued to run under the SO-
CAL banner, Alex embarked upon another endeav-
or: documenting auto racing events, He filmed
everything from Bonneville to NASCAR, including
Pikes Peak, Indy, and the 24 Hours of Sebring. "It
was hard work,” says Alex. “I'd spend hours be-
hind the wheel getting to an event which I'd then
have to film, before spending hours printing and
editing the film.”

Meanwhile, in the adjoining San Gabriel Valley
town of £l Monte, another California Kid was bitten
with the hot rod bug. Born of a hot rodding father,

Pete Chapouris and the car that put Pete and Jake's on the map: the California Kid. Tony Thacker

A good cigar to smoke and a great hot rod to drive,
does i get any bettar than this? Tony Thacker

Pete Chapouris started “cruisin’ the boulevards”
with his friends around 1955, They’d start at the El
Monte In-N-Out restaurant on Valley, go straight
west to Farmer Bovs, then out on Colorado to Bob's
in Glendale before turning around and going east
to Henry’s in Arcadia. As had been the case during
Alex’s childhood, this too was an influential time
for a young man.

Pete’s first hot rod was a Model A coupe atop
Deuce rails. A $200 Chevy V-8 was mated to a
Packard transmission at Blair's Speed Shop, and
Barris Kustom was paid $10 to reverse the wheels.
Like most enthusiasts, Pete went through a string
of cars, wheeling and dealing his way up market
until he could afford a brand-new ‘61 T-Bird.

For Alex, the speed equipment business had
undergone many changes. The flathead Ford, in




Huils with help from Pete Eastwood and Jim "Jeke” Jacobs, the Limefire car helped garner attention far Pete shortly

after the sale of Pete and Jake's in 1887, Tony Thacker

The Pete Chapouris Group bult many fine hot rods, but
some of thel most significant work involved restoration of
historivally significant cars. including one that may be the
first “highbioy,” Doane Spencer’s roadster. Tony Thacker

which the SO-CAL Speed Shop specialized, was no
longer the hot rodder’s favorite, and small firms
like Alex’s were under increasing pressure from
the “big boys.” The final straw came when Alex
right-hand man at the shop, Keith Baldwin, left
Alex closed the doors in 1961,

Although Alex’s filmmaking was doing well,
he acc ep%vd a p(mt;{m as editor of Petersen Publish’
ing’s Car Craft mag,a/me in 1963. He staved with
Petersen for 12 1/2 vears, transferring to Hot Rod In-
dustry News where he later became pub isher. While
there he also served as director of the annual Pe-
tersen Trade Show, which eventually became the
SEMA (Specialty Equipment Market Association)
Show—the third largest trade show in the United

8
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States. After leaving Petersen, Alex went to work
with partner Mickey Thompson, organizing the
SCORE off-road equipment trade show.

At the time, Pete Chapouris was working as a
product development technician at Clayton Indus-
tries, a dynamometer manufacturer. During his
tenure there he met Mike Hoag, who left Blair's
Speed Shop to form Mé&S Welding with Sherm
Gunn, building dragsters. Pete wanted to work for
M&S and consequently took welding classes at
mghi until they gave him a part-time job. In 1971
he left Clayton and went to work at Blair’s,

A member of the Vintage Tin Hot Rod Club,
Pete began work on a chopped ‘34 coupe that
would have an impact on not only his life but also
the hot rod world. Finished in traditional black
with flames, the coupe was photographed for the
cover of the November 1973 issue of Rod & Custom
along with a simitarly chopped canary yellow
coupe built by im “Jake” Jacobs. The two rodders
hit it off and decided to start a small hot rod repair
business in Temple City, California. Then came the
call from Hollywood, specifically Howie Horowitz,
producer of the hugely successful Batman series.
He wanted Pete’s car for a made-for-TV movie
called The California Kid starring a young actor
named Martin Sheen.

The California Kid put Pete and Jake's Hot Rod
Parts on the map and the pair ran a thriving busi-
ness. Because of their innovative style and seat-of-
the-pants marketing savvy, Pete and Jake took the
hot rod business out of the backvard and into the

T e,




mainstream. Meanwhile, in 1982,
Alex was inducted into the SEMA
Hall of Fame,

Pete and Jake’s was eventu-
ally sold in 1987, the year Alex
retired, and Pete went to work as
vice president of marketing at
SEMA. Having been instrumen-
tal in the formation of the Street
Rod Equipment Association
(SREA), the job was a natural
and Pete became a driving force
in the transformation of SREA
into the Street Rod Marketing Al-
liance {SRMA), a council of
SEMA. Pete was also inducted
into the SRMA Hall of Fame.

Pete has never been a stuffed
shirt or desk-bound kind of guy,
and when it came time to move on
from SEMA, in 1990, he formed an
alliance with Bob Bauder called
Syntassien. Among other exciting
projects, the pair completed a pair
of high-profile Harley-Davidsons
known as “HogZZillas” for Billy
F. Gibbons of ZZ Top. The friend-
ship with Billy resulted in numer-
ous projects.

Syntassien was a long word
but a short-lived company. Pete
had a bigger vision and in 1995
he opened the Pete Chapouris

Group (PC°g) at 1357 East Grand A perfect marger. Together Alex and Pete have over B0 yaars of hat rod
P g i ¥

Avenue, Pomona, California. Un-  experience, more industry contacts than anyone alive, and a shared vision for a
der Pete's direction and with the new SO-CAL that combines the best of both old and new. Steve Coonan

help of his team of craftsmen,

PC'g quickly evolved into one of the world’s pre-
mier hot rod shops, garnering gallons of magazine
ink for the cars it built.

One of the first cars that PC'g was involved in
was the restoration, for Bruce Meyer, of the Pierson
Brothers’ 1934 Ford coupe, which led to an endur-
ing association and the eventual restoration of Alex
Xydias” SO-CAL belly tanker, also for Bruce.

Cover-quality cars were produced by PCg with
prodigious speed; the list included Don Simpson’s
Killer 1934 Chevy coupe, several cars for Billy F.
Gibbons (including a 1936 Ford three-window
coupe and “Kopperhed,” a 1950 Ford coupe), and an
extended-cab 1929 Model A pickup for Chuck de
Heras. However, the crowning glory in PC'g’s body
of work was the restoration of the Doane Spencer
1932 Ford roadster for Bruce Mever. Built by Doane
in 1948 to compete in the infamous Carrera
Panamericana Mexican road race, this car has an
impeccable pedigree. By installing Lincoln drum
brakes, 16-inch wheels, and raising the engine,

exhausts, and gas tank to increase ground clearance,
Doane unwittingly spawned the classic “highbov”
look that enthusiasts the world over continue to em-
ulate more than 50 years later. 1t's also a look that
won the hearts of the Pebble Beach judges, winning
the inaugural Pebble Beach Historic Concours d'Ele-
gance Hot Rod class. It also won the perpetual Dean
Batchelor Memorial Award for Excellence.

The win at Pebble Beach would be a fitting end
to a chapter, bul not before Pete and his friend Alex
were selected as two of the Top 100 Most Influen-
tial People in the high-performance industry and,
as such, were inducted into the Hot Kod magazine
Hall of Fame in 1997.

Our story doesn’t end there, though. For a
while Alex had been working behind the scenes
with Pete Chapouris to resurrect the famed SO-
CAL Speed Shop. On November 21, 1997, that
dream became a reality, and PC’g changed its
name to SO-CAL Speed Shop to begin another
chapter in this on-going hot rod history.

B




'mom exutmg but the task Of
s and which engine is ulti-
aitant than buving or instailing

Chapouris states in the interview that follows,
“The first thing we do is come up with a concept
for the car.”

You need to know not only the budget, but
how you intend to use this new vehicle. Do you
want it to be really fast, or just look fast? The nos-
talgia trend is in tuil swing; anyone trying to
build a car that looks like it came from another era
needs to lock in that era and get all the details just
right. The hot rod world of today encompasses a

SO-CAL likes to have a rendsring of any car they build, before starting on the project. The rendering ensures that the
custorner and the shop "see” the same vehicle, and also gives the customer something to hang on to ungl the real

thing arvives. Thom Taylor
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wide variety of car
types and styles. The
good news is that you
can build a back-to-ba-
sics rod, a nostaigia
rod, a billet rod, or your
ewn interpretation of
what a modern hot rod
should ook like, The
bad news is that it can
be hard to pick exactly
what vou want from
such a vast menu.
Many professional
shops use a rendering or
formal drawing to ce-
ment the concept for the
car. It customers do not
have an exact idea of

what they want, a de- The more unusual the hat rod, the more important the rendering becomss, Working
signer like Thom Taylor from the customer's wish list, the artist will do & whole series of similar concept sketches
or Chip Foose is hired to  until the customer identifies one particular sketch as “the one.”

work through a series of

sketches until the customer says, “that's it, that's the
car.” Then the sketch is used to make a full render-
ing, complete with paint color and graphics.

In the case of your plan for the new hot rod,
start by clipping magazine photos of vour favorite
cars, or build a photo-file of cars with the look
you're after. You don’t have to build a clone of
what you see at a show, but if something has the
“look” you're trving to achieve, it makes sense to
define and use the essential parts of that look. The
builders of the stretched Deuce pickup seen farther
along in this book took some frame-to-ground
clearance measurements from cars they found at
the various car shows. They used those figures
along with some photos from magazines to pro-
vide a starting point for the rake angle and ride
height of their truck.

During the early part of this process, pay atten-
tion to things like the body proportions of the cars
you study. Note whether the top is chopped, the
rake, the tire sizes front and back . . . these are all
critical dimensions. As one experienced builder ex-
plained to me, “what’s important is the propor-
tions of the car, not just the dimensions.”

In other words, you need to pay attention to
the relationships between the parts of the car. How
much you chop a top has a major impact on the
car’s looks, partly for some not-so-obvious reasons.
The relationship between the height of the top and
the mass of the body is terribly important, and
helps define the look of the car. When you chop the
top, or section or channel a body, vou've made a
big change in this essential relationship. This is
your car, you can do anything you like. Just be sure
to think first and cut second.

Designed for Rabert Wolf, this radically restyled 46
Buick is the work of Eric Aurand. With a car like this,
detailed renderings becorne an essential guide to the
builder. Eric Aurand

Design Like a Pro

Plenty of hot rodders and custom car builders
sketch their projects before starting. Some of those
sketches are nothing more than doodles on a nap-
kin. To formalize the process and make it a better
prediction of what the new car will really look like,
you can borrow some ideas used by professional
designers and car builders.

First, start out with a stock side view of the car.
This can be a photograph or an image clipped from
a magazine. The important thing in either case is
that it be a straight side view without any distor-
tion. Now, take the image over to the copy machine
and make some big biowups and a whole series of

11




This chassis, seen under construction further along in
the book, s stretched 3 inches from the stock
dimension. Whether the one you build s bone-stock or
madified in some way, you need 1o have a detailed
drawsng of the chassis before the project begins.

copies. Next comes the fun part. With scissors and
tape, cut off the top and raise or lower it to your
heart's content. Study the effect of a little more or
less cutting. This method will also help you predict
how mmh you need to add to the middle of the
roof as you cut the posts and lower the lid.

You can use the same methods for lowering
the car, trying different rake angles, or the impact
of ¢ mnnehng the car down over the frame. When
you've got the look you want, make some enlarge-
ments of the finished product and hang them on
the refrigerator, Then check and see how they look
in a week. You can even use colored markers to try
different paint colors or graphics packages.

For the more computer literate among us, a
scanner and PC can make the whole process easier.
Scan the original into the computer, make some
copies of the resulting file, then use a software
package like Adobe Photoshop to lower the lid or
change the rake angle. This might be your opportu-
nity to finally leatn how to use the PC you bought

12

To elirninate the guesswork and save money too,
SO-CAL offers this complete kit, including their chassis
and a stesl Brookville body. S0-CAL

the kids for Christmas. Who knows? This could
turn into a family project.

The methods don't really matter. What does
matter is the end product. Just like the big shops, you
want an image of the finished car—one big enough
that you can stand back and appreciate the propor-
tions and overall look of the car. This image will be
the visual blueprint for the project. It will help keep
you excited about the car when energy or money run
low and it becomes hard to stay involved. The image
taped to the refrigerator or tool box will also help to
keep vou focused. When a new set of wheels or a
new fad shows up in the magazines, you won't be
tempted to begin modifying the plan for the car.

Concrete Planning Steps

You need to know more than just what the car
will look like. Obviously you need to know how
much the car will cost as well. Figuring out the true
cost means being brutally honest about how much
of the car you can build yourself

We all like to think we're the world's best me-
chanics—that there isn’t anything we can't do, or
can't learn to do. If pressed we could rebuild the
space shuttle before the next launch. However, if
this new car is going to get finished before the end
of the next millennium, you may have to be more
honest about both your mechanical abilities and
your available free time.

We all have to farm out some of the work.
Only a small percentage of us are qualified to do
finish paint work, and even fewer would attempt
to do any upholstery work. Part of the budgeting
process involves breaking the assembly of the car
down into various subunits. Will you buy a com-
plete crate engine, for example, or rebuild the one




sitting in the back of the garage? If vou intend to
rebuild the engine, you will need a budget for out-
side machine work. And if the machine shop is go-
ing to grind the crank, bore the block, and fit the
pistons, mavybe it makes sense to let them do the
finish assembly of the entire engine. For a little
help deciding exactly which engine best suits the
new ride, take a look at chapter 8.

On a personal level I'm a big believer in “do it
yoursel,” whether it's a plumbing project in the
house or installing ball joints in the daily driver. In
the real world, though, most of us run out of time.
The classifieds are always filled with project cars and
street rods that didn't get finished. Those projects
started off as someone’s dream, but somewhere
along the line they turned into nightmares. The idea
is {o finish the car, and in order to do that you need to
keep a certain momentum. Something needs to get
done every month, preferably every week. By farm-
ing out some of the jobs you could do yourself, more
total work gets done during a given period, and the
slow progress of turning a sketch on the wall into a
finished vehicle is more likely to stay on track.

At SO-CAL they use elaborate planning forms
that list every part on the car along with the price. In
fact, the Chassis Builder's Checklist is available on
their Web site. Another series of forms lists outside
labor for things like sandblasting, polishing, uphol-
stery, paint, chrome, glass cutting and installation,
and even the final detailing. Before the project starts
they know exactly how much it's going to cost, how
many hours of labor are involved,
and how many of the operations
will have to be performed by out-
sicde shops.

In the same way you can
make a list of all the parts and
their cost, and all the necessary la-
bor operations. Now break out
the labor jobs you can’t or won't
do yourself and get cost esti-
mates. The planning should in-
clude time estimates as well. How
long will it take you to assemble
and paint the frame, and how
long will it take the chassis shop
to narrow the Ford 9-inch rear
end? Try to schedule the various
labor operations so things dove-
tail. For example, you can’t make
the chassis a “roller” until that
rear end is finished and painted.

1t's Gotta Be Real
The planning and estimating
needs to be as realistic as possible.

project, it's easy to get disappointed when things
take longer than needed or cost more than expect-
ed. Cost overruns can also play havoc with the
family budget and destroy family support for the
new hot rod.

Because the finish bodywork and paint are
such a big part of the project, in terms of both time
and money, some home builders finish everything
but the body, assemble the car, and drive it in

chagter. Considering what it costs to build a nize hot
rod, you don't wart any surprises when it's dons.
That's why planning is so important. Tony Thacker

I you underestimate either the Fred Fleet's roadster is another very successful car built by the SOCAL shop-—with

time or money needed for the help from detailed renderings done before any parts were ordered. Tory Thacker

13
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Note the detail on the Fred Fleet chassis: the two-tone paint job, the neat routing of the exhaust and the gas fines.

Rermember, the chassis is the foundation for the car. Tony Thacker

primer for one year. This strategy does stretch out
the time needed to truly finish the car, but it puts it
on the road that much sooner.

The biggest advantage to this method is the fact
that you can go out and have some fun with the car
now, instead of one year from now. Back-to-basic hot
rods always have a certain allure and seem to get
mote popular as time goes on. You don’t have to tell
them it's unfinished. fust paint it primer black (or
gray) and drive it proudly to the local or national
event. It also gives you a chance to “debug” the car
easily—disassembling an unpainted car for repairs
or adjustments is easier and less stressful.

The other advantage of this program is the fact
that vou allow the bank account te recover while
driving the car in primer. When it comes time to
pull the body off for that high-quality paint job,
you can have the money already set aside in the
savings account.

Speaking of Money

The topic of money brings up a short discus-
sion of how you pay for this car. Too often home
builders try to pay as they play. Just write a check
for the frame, then the axles one month later, and
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the wheels one month after that, While the long-
term nature of most of these projects makes this
type of financing possible, there’s an Achilles” hecl
here as well.

The trouble comes when your need for some-
thing expensive coincides with a low point in the
family cash flow. Then the purchase of the engine
or tranny or wheels gets put on hold until funds
are available. The project stops moving forward,
your own attentions are drawn elsewhere, and be-
fore long the “new hot rod” is just that pile of parts
over in the corner of the garage—the one you
haven't put a wrench o in six months or more,

When you finish the car or buy a partly fin-
ished car and complete i, it will be worth a fair
amount of money. Just look at the prices for nice
street rods at a national event or in the back of
StreetScene. Why not borrow money for the project
and thus remove one more potential speed bump
on the construction highway? Tell the banker it's a
finished car, or borrow the money against the
house, or take a loan at the credit union. Simply
make sure you have a source of funds so that a
monetary shortfall or a hiccup in your personal fi-
nances doesn’t put the project on the back burner.




Things You Need

In addition fo the rendering you need to know
the dimensions for the car and the chassis.
Though this is covered more in chapter 2, vou
need a working drawing of the chassis so you
know where the firewall, axle centerlines, and
body-mounting holes are.

Pete Chapouris feels strongly that anyone who
is starting from a complete car should take the time
to measure everything before blowing it apart.
Even if you plan major changes, it's good to know
how far the stock bumper was from the ground,
and how much clearance there was between the
frame and the concrete siab the car is parked on for
the measuring session. Get out your camera and
take some pictures, both close up and far away. If
nothing else, these may be the basis for the clip-
and-paste session mentioned earlier.

Disassembly

Though many new hot rods are built entirely
from new parts, many of us are working from an ex-
isting car, finishing someone else’s project, or rebuild-
ing an old stocker. In either case the disassembly
must come first and it should be done with caution.

Keep the camera handy and take plenty of
photos both before and during the disassembly.
They will prove a great aid when you try to put
Humpty Dumpty back together again. Even if you
don’t intend to use all the oid hardware, gather it
into logical groupings and place each group in a
large zip-lock bag with a label inside. If nothing
else, the labels will help you sell or give those origi-
nal parts to someone who needs them.

Don Simpson’s Kitler Coupe is another of those cars that require careful planning and detailed renderngs. Remember

It's easy to just rip everything apart and then
congratulate yourself for the speedy disassembly.
The trouble comes later when you're trying to fig-
ure out which bolts hold the hinges to the body, or
where the door handles are, or whatever happened
to the trim pieces after they came back from the
chrome-plating shop. A small investment in extra
time spent during the disassembly will pay big
dividends when it comes time to screw it all back
together again.
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Sometimes the simplest cars {or trucks) have the most
appeal. This "ranch truck” 1928 Mode! A roadster
pickup from SO-CAL uses steel wheels, straight yeliow
paint, and a subtle rake to create a package thet's easy
on the eyes. How much the hot rod will be driven has a
major impact on the parte and finishes used on the
chassis. Tony Thacker

that undernesth those great lines and that nice body is a chassis that hoids it all together and gives the car its stance,

Steve Coonan
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“The agsernbly—this is actually the second time Chris has assembled
this chassis—starts with a S0-CAL chassis and various suspension
comporients. This sequence is meant to show how a typical SO-CAL
frame gees together, and does not exactly match Chris’ description of
the original assembly.

Chirdg bought the rear end housing from SO-CAL already narrowed and
with the ladder bar brackets attached. The spring is 8 1940-Ford-style
spring from Posies. Once the spring is attached to the housing, the
whete thing can be bolted up to the cross-member,
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In The hop: Assembling a SO-CAL Speed Shop Chassis

s an In the Shop sequence for this

first chapter, we've elected to show a
typical SO-CAL chassis and how it goes
together. The frame forms the faund:zfian
for a project owned by Chris Sheltow. Still
in school, Chris is working with a limited
budget and assembling the car in the
small single-stail garage behind his apart-
ment complex.

This little section describes the way
Chris outfitfed his frame and stayed with-
i a budget, and documents any troubles
Chris had during the assenbly.

The Starting Point

Chris started with a standard 50-
CAL Deuce frame, though this one
has a provision for a clutch instead of
the more common automatic trans-
mission (the difference in the two
frames is covered in more detail in
chapter 8).

Though most of these frames use
the SO-CAL springs on both ends,
Chris chose springs from Posies. In
the rear, Chris used a 1940-Ford-style
spring supplied by Posies and de-
signed specifically for this frame and
suspension. This spring came with re-
versed eyes and hidden sliders, so it
looks as traditional as possible

Chris reports that the assembly of
the rear suspension and 1940 Ford
spring did involve a fair amount of
work. “It's hard to compress the
spring to install it. 1 used 1 1/2-inch
box tubing, longer than the spring,
and a great big, 12-inch C-clamp to
straighten out the spring against the
tubing and make it long enough to in-
stall. 1 did this job alone but would
never do it again without some help.

“I hung the rear end in the frame
first, without the spring, just the rear
end and the ladder bars hanging there.
Then I compressed the spring and put
it on the rear end with the shackles.
Next I raised the whole thing up into
position under the frame and belted
the spring to the center clamp assem-
bly on the cross-member.”

At the front of the car Chris used
a 47-inch dropped axle from Chassis
Engineering, primarily because it's a
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With the radius rods already in place, Chris attaches Here Chris shows us the hidden sliders, designed to
the rmain leaf, bafore boliing on the rest of the leafs. reduce internal friction in the Posies frant spring.

The complete assembly, a 47-inch forged axle with Magnum spindles ard “drum” brakes from SG-CAL, before being
bolbed up under the frame.

17
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e ShOp continued

the ﬁ}{l@ asaembty n undemeath and then start the
'ﬁsﬁammy by first attaching the radius rods to the pivots
ofthe frame.

Tha& Pesir Sprmq hoits to a pad Lhats part of the rear cross-member,
Beime cars

raise the back of the car.
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stronger, forged steel design. Like the rear spring,
the front spring is from Posies while the spindles
are 1937 to 1941 Ford style from Magnum.

Tao assemble the front end Chris started with a
bare axle, “Then I put the batwings and perches
on. Next [ installed the hairpins on the batwings
(they only go on one way, the long side on the bot-
tom, or the caster is way off). Then I slid the whole
assembly under the frame and installed the bolts
that go through the frame mounts and the hairpin
rods. Then I attached the main leaf without the
rest of the stack, and pulled it up into the mount
and loosely clamped it all together.” Chris does in-
tend to use a Panhard rod on his Deuce.

“Then | set the frame at the approximate ride
height and checked the caster with my protractor.
I first measured the caster with the front end
mocked up at approximate ride height without
the spindles attached to the axle. T used the ma-

chined ‘tlats” atop the axle where the kingpins af-

fix the spindles to the axle. Later |
double checked everything with the
spindles and wheels instailed and the
car at static ride height. For the final
measurement, I measured using the
flat portion at the very top of the
kingpin flange that holds the felt seal
in place.

“1 adiusted the axle’s caster from 6
to 10 degrees, just to make sure the
spring wouldn’t bind, and then | set it
at 8 1/2 degrees. Next I bolted the rest
of the leaves in with the main leaf,
and installed all the hardware, like the
headlight stands, the Pete and Jake's
shocks, and a Vintique stainless
spreader bar.

“For the brakes 1 used the SO-
CAL-supplied hardware and instruc-
tions. Without the dustcaps on the
kingpins, 1 slipped the backing plates
over the spindles and installed the
caliper flange brackets and polished
stainless Pete and jake's steering
arms. I then assembled the hubs and
rotors and secured them with eafeiy
wire. After inserting the bearings, I in-
stalled the rotating assemblies on the
spindies with the washers and castle
nuts. With the hubs and rotors in-
stalled T shimmed the calipers at the
point where they mount, with the
supplied washers, to center the
calipers over the rotors. Finally, I in-

7 use a spacer between the frame pad and the spring to stalled the pads and inserted the fit-

tings to adapt the 5O-CAL hoses to
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For brake plumbing, Chris used standard 3/18-inch
double-flared steel fines, The nice thing about using
these lines is the facs that they are readily available in
a wide variety of lengths from nearly any automative
parts store.

frame, and the S0-CAL-installed bracket where the
hard iine meets the flexible brake line that runs to
the rear axie.

the NPT threads in the Wilwood calipers. 1 then
bolted the backing plates to the caliper flanges and
instalied the finned brake ‘drums.” At this point [ left
everything finger tight, since 1 had to partially disas-
semble everything to bleed the brakes later on.”

For plumbing, Chris chose not to use stainless
brake lines. Instead he installed standard 3/16-
inch steel brake lines from the local Pep Boys
outiet. As Chris explains, “I used the steel lines
because they're not nearly as expensive as the
stainless lines. [ also used the regular lines be-
cause | prefer an OEM-style inverted flare, which
isn't possible to do with stainless [stainless lines
require 37-degree single flares and AN fittings]. 1
suppose it's just a matter of preference, but I feel
the advantage of the inverted flare’s superior seal

Where things like proportioning vaives are to be boltad
to the frame, Chrs had heavier strap welded in place,

then drilled and tapped. This same mathod was used to
mount the gas filter to the right frame rail.

Small stainless clamps, held in place with Allen-head
machine screws, keep the lines neat and securely in place.

outweighs the added labor of the additional flare-
not to mention if I damage a line somewhere, the
local parts stores carry inverted flare lines and fit-
tings. For brackets | used the SO-CAL fittings
which were already attached to the frame. For
clamps 1 used aircraft-style stainless steel line
clamps with stainless steel hex-head screws and
washers. To fasten the clamps to the chassis, 1
drilled and tapped holes into the boxing plates.”
The fuel filter is a standard AC brand filter
available at any auto parts store, No. GF 62C. Chris
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Thie-fiel tank from Tanks, Inc., drops right in place
atvisan the rails and bolts to holes already puriched in
the bons of the rails.

o
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welded 1/4-inch strap to the rear of the frame rail,
then drilled and Lapped that for mounting the fuel
filter. The hard lines are 3/8-inch steel fuel lines,
while the flexible lines are the style you can make
up yourself, “For flexible fuel lines I used Aero-
quip Teflon-lined stainless braided line,” explains
Chris. “The raw hose can be cut with a fine-
toothed hacksaw, and assembled at home with
common wrenches.”

The fuel tank is from Tanks, Inc., and is a rela-
tively new item. It has the stock reveal and shape
stamped directly in the top just hke an original
1932 tank. This tank has a fabricated bottom that
aliows for more velume but doesn’t hang down
any farther than a stock one. It attaches to the
three stock tank-mounting holes atop the rear
frame horns. Tanks also supplies the unit with a
vented stainless cap, a cut-to-fit pickup tube, and a
remote-mount aluminum vent. The tank also has
provisions for a universal-type sending unit.

Chris added these final details: “T had to weld
a bracket on the rear axle to hold a brake line T.
Bleeding the brakes necessitates unboliing the
front calipers and rotating them back on the rotors
so the bleeders face straight up. Jeff Kugel at Kugel
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Komponents made up a steering shaft with some
Borgeson U-joints specifically for my application.
He also supplied me with some nylon bushings
originally meant to fit a Jag-style rear radius arm,
s0 I could use them for steering shaft bearings in
the steering column. They had to be cut down for
my application though, since I'm going to run a 1
1/2-inch steering column, The steering cohumn will
connect to a Vega-style steering gear.”

down to the biack SO-CAL flexible front brake hoses.

Chris explains that the rest of the project will
include a body from Rod Bods “and a Richmond
manual transmission from SO-CAL with a long-
sliding-rail shifter. As 1 started buying parts from
SO-CAL, they helped out by locating parts at
prices better than most mail-order companies,
which really helped. 5O-CAL also supplied the
Lakewood bell housing, which they modified
specifically for the chassis and clutch linkage (see
chapter 8 for more on the SO-CAL clutch linkage).
The 22-pound flywheel, disc, pressure plate, and
throw-out bearing are from McLeod. As for the en-
gine, right now it's the 327 in the garage, but if
everything goes as planned, I'll be running a Hol-
ley-headed and inducted 350.”

Epilogue

Between the time these photos of Chris’” pro-
ject were taken, and the publication of the book,
Chris assembled the roadster and drove it to a
few Jocal events. To quote Pete Chapouris, “We're
all very impressed by Chris’ eagerness and first-
time ability.”
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Chapter 2 _

’)m p&;ts L:f the car Uften get-
Who can fault a builder for
imourits of time and energy
8 the body panels and then paying
wney to have'a talented painter apply a
pamt job complete with

_ spent on Eh:z‘\g;a vmz can’t see. V\f]"uch is
TR at, the chrome valve covers or the

This G2 ¢ ord fs“ams‘ f;‘am 50-CAL effe rs the benefits of a boxed frame while
still providing & recessed area slong the inside of the frame rail to neatly run
brake and fuel ines. The frame can be set up for ighboy or fullfendered cars
angt comes with coi-overs or buggy rear spring. SO-CAL
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The Frame

roller-rocker assemblies underneath them? The
polished intake manifold or the high-lift cam? The
painted finish on the outside of the block or the mi-
crofinish on the reground crankshaft journals?

In this chapter we want to be sure each builder
gives serious consideration to the biggest compo-
nent {or series of components) on the car that can’t
be seen. By that, we mean the one thing that ties
the whole thing together: the frame.

Not only does the frame tie the whole car to-
gether, it affects the car’s s style, height, ride, han-
dling, and cost. A pro/ street coupe with a 502-cid
crate motor will have a very differ-
ent frame from one that's built as a
flathead-powered nostalgia car.

As discussed in chapter 1,
most of yvour frame decisions

should be determined during the
planning part of the project. A nos-
talgia car needs a nostalgia frame.
Something like the boxed Deuce
frame offered by SO-CAL, with
buggy springs on both ends and a
dropped axle with hairpin radius
rods. If you want the car super
low, it's far better to determine
that in the very beginning than it is
to assemble the car and then have
to modify the suspension later to
get it down in the weeds.

Horsepower always has its
cost. Not just the cost of the high-
output b1g~bioc%< or the modified
700 R4 transmission, but the cost
of a chassis strong enough to
handle that power. When vou
drop the hammer and send 400
foot-pounds of torque to two
sticky 12-inch-wide tires, it puts a
hell of a load on the entire chas-
sis, from the axle to the leaf
springs, to the frame rails and
cross-members.




Before starting on the frame you need to
know all the basic dimensions for the car: the
wheelbase, the distance between the frame and
the ground at both the front and rear, and the
track width of the front and rear tires. With these
dimensions in hand, you can do a sketch of the
new frame. Unless your project is really unusual,
you will probably want to have a drawing or blue-
print of a stock frame as well—one that shows the
axle centerlines, the location of important body-
mounting holes, and the width of

Use That Old Frame

For rodders whe bought a complete car, run-
ning or not, the option of using the original frame
may be attractive. Cost is always a consideration,
and using that gennie frame means you don’t
have to buy a frame from Fat Man or TCI or one
of the many manufacturers of new street rod
frames. In your mind you may figure that old
frame needs only a little cleaning and repair be-
fore being recycled back into service. For anyone

the frame at various points.

Your Options Are ...

Once you know what you
need in a frame, in terms of the
wheelbase and other hard dimen-
sions, you're faced with three basic
options, each with one or more

variations. Essentially, vou can  The front cross-member from SC-CAL is designed to both lower the car 1 inch

work with the original frame, build  and provide plenty of positive caster. By providing for extra positive caster the
your own frame from rails, or buy  cross-member allows cars to run B to 9 degrees of net caster, after the car is

a complete aftermarket frame.

raked 2 or 3 degrees—all without putting a bind in the front spring. SO-CAL

1932 FORD FRAME
i Used on pessenger and pickup.

Note: Original 1932 style
crosamemnbers are shown,

CANTER mid OF RrAR AXLE

106" (wmm"&ne] 1

A mechanical drawing like this one for a '32 Ford provides all the basic dimensions for the frame. Street rod vendors
and many aftermarket frame manufacturers can often supply & similar drawing for most popular cars.
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who buys an old Cadillac, Studebaker, or other
“unusual” car, using the original rails may be the
ondy logical approach.

Yes, you can use a good original frame and
many hot rodders do. Experienced builders warn,
however, that using an old, substandard frame of-
fen works out o be more work and cost more mon-
ey than the builder originally figured.

An original frame should be inspected, but first
vou need to get it really clean, which often means
haulmg, it over to a sandblaster. Once it’s been
blasted clean, you can carefully inspect the frame.
Look for stress cracks, serious rust (serious enough
to weaken the frame), or evidence of past accidents.
With a factory blueprint in hand, vou can check the
gennie frame against the factory dimensions.

Updating an Original Frame

Your car's original frame preobably wasn’t in-
tended to i‘xandk the power of a 350-ci small-block,
but boxing will help reinforce it. Templates can be
cut from light cardboard and then used to mark the
boxing material. Most experienced frame fabrica-
tors recormumend using steel plate that's the same
thickness as the frame material. You should box at
least the central part of the frame rails where the X-
member will attach. More prudent would be using
boxing plates that run up as far as the engine
mounts or even the front cross-member. Pete ex-
plains, “We box from the front cross-member back
past the firewall, and where all cress-members
mount, if full boxing is not desired.”

The original X-member (if one was used) will
likely have to be reinforced as
well, and modified to accept the
tail housing of the new transmis-

| sion. By the time you’ve opened

-

up the cross- -member enmz;;h o
take a Turbo 400 transmission, i
might be easier just to add in an
aftermarket cross-member. And
by the time you've done that and
boxed all or part of the rails, it of-
ten turns out to be fess money and
hasste in the long run just to bite
the proverbial bullet and buy a
new frame Elf_,hf from the get go.

} There isn’t anything that

can’t be repaired, tu)u;,h, and
that includes your original frame.
H's more a matter of whether or

Whether the frame is old or new, it's a good idea to check the measurements  not it makes sense to repair the

frarn one corner to the other. Starting from known reference points—thke the
cowlmounting holes on rmany Ford frames—you will want to find the axle
centerlines. Once you've found those points, or some other guality

refarence points, make sure that A equals B. It's a good idea to check the
X-measurements using more than one set of reference points.

With the frame on jack stands vou can do some
simple dimensional checks. Perhaps more important
is the check made, corner to corner, to ensure the
frame isn't out-of-square. When measuring, use the
right reference points. At SO-CAL they recommend
measuring from the rivet holes in the front and rear
cross-members and the cowl-mounting holes. Then,
put the frame on three jack stands, one at each rear
corner, and one in the middle of the front cross-
member or spreader bar. Once you've leveled the
rear cross-member, take the level to the front cross-
member and see if that one’s level as well.

If you're unsure as to whether or not a partic-
ular frame is worth saving, haul it down to the lo-
cal street rod or fabrication shop and get their
opinion on the frame’s condition and the cost for
any needed repairs.

frame, instead of replacing it
with something new. The cost
and availability of a new frame
are a big part of this equation.

If no one makes a new frame,
or a set of rails, for vour 1914
Hupmobile, then fixing that old frame might look
like a pretty good idea.

Build Your Own

Individuals who want something unusual,
who have a knack for fabrication, or who simply
insist on doing everything themselves, may opt to
start with a set of new rails and work from there.
This way yvou can easily pinch the front of the
frame rails, or change the axle centerlines slightly
so the wheels better fit the fender openings. The
cross-members can be as simple or elaborate as vou
decide vou need, crafted by hand or pur chased
already fabricated from a company like Chassis
Engineering or Pete and Jake's, ready to install be-
tween your rails. The front suspension can be as
simple as a dropped axle, as common as a Mustang




I IES system, or as high-tech as one of the newer
independent svstems with built-in air bags for in-
stant height adjustment,

Frame rails appear to be a simple plece of mild
steel, bent to shape and stamped full of holes for
the body and other necessary parts of the car. Like
everything else, though, they’re not as simple as
thev seem, and they re certaindy not all the same.

Materials

Most of the frames and frame components
sold in the street rod industry are made from
good old mild steel. Yes, chrome-moly is a more
durable material, with greater strength for a given
amount of weight, but in most of these applica-
tions that extra strength simply isn’t needed. SO-
CAL uses rails from American Stamping to make
their 1932 Ford frames;, American Stamping rails
are also seen in the how-to sequence in this chap-
ter. Those rails, and 99 percent of the frames seen
in catalogs or on display stands at the Nationals,
are fabricated from mild steel.

The exceptions to this mild-steel rule are the
one-off frames. For instance, each tubular frame
rail built by Steve Moal for the Tim Allen Roadster
is made from two parallel pieces of chrome-moly
tubing, Steve prefers chrome-moly “because of the
very high quality of the raw material and because

0
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it's what I'm used to working with.” A recently fin-
ished Model A truck chassis built at Metal Fab in
Minneapolis is another chrome-moly creation,
“You don't really need chrome-moly unless it's a
high-horsepower application,” explains Jim
Petrykowski, owner of the Metal Fab shop outside
Minneapolis, “or unless it's a real active suspen-
sion” (the Model A truck is powered by a blown
big-block). Many of the frames that came out of the
old Boyd Coddington shop were made entirely or
in part from chrome-moly.

Despite Steve Moal’s use of round tubing for
the RRR Roadster, the typical hot rod frame is
made from rectangular rails. The rectangular pro-
file offers good strength, a nice flat surface to
mount the body on, and a shape that closely mim-
ics the shape of an original Ford or Chevy frame.

Frame Rails, Stamped or Fabricated

In the case of the 1932 Ford rails from Deuce
Frame Company, the rails themselves are stamped
from a flat sheet. That way they get a faithful re-
creation of the signature Ford frame rail. Most of
the other rails seen in the industry are simply made
of flat stock, flame or plasma-cut to size and then
welded up into a C-channel or a box.

The Deuce Frame Company rails are stamped
by an outside company: American Stamping
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Group in Olive Branch, Mississip-
pi. Barry Carter, owner of the
Stamping Group, describes him-
self as a tool and die maker. “I've
been working in this field since I
was 15 years old. In 1977 | made
the dies needed to stamp out an
automotive bumper; by 1987
they’d made a million bumpers
off those same dies.”

The same technology is used
to make the Deuce frame rails.
Barry makes the process sound
simple. “The dies are made from
hardened steel. Each die is actu-
ally made up of various pieces,
no one piece is larger than 18
inches long. That way if you do
have a problem with a die, you

Here you can see Neal's frame fixture in position on the surface table. Thisis  don’t have to replace the whole

more elzborate than most builders need, but wilt make & easier to keep thing. These are all pretty stan-

averything in line as the frame is stretched.

The frame rails in midstretch, still attached to their
stations. The area MNeal cut is just ahead of the area
where the frame kicks up for the rear axle.

place. It's a good idea to run a tap through these after
they are welded in place to clean up the threads,
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dard manufacturing processes.”
With the Deuce rails, there is
a die set for the left rail and another for the right.
"1t takes two hits to form each rail,” explains Bar-
ry. “The first hit cuts the sheet to size and the sec-
ond hit actually forms the rail. We use 2,000 tons
of pressure to form the rails.”

Barry goes on to explain that the difference be-
tween good frame rails and not-so-good rails is in
the dimensions and the way the rails are formed.
“Fabricated rails (fabricated from flat stock) don't
have the rounded corners that the originals do.
Fabricated rails may also show evidence of grind-
ing on the corners.”

No matter which type of rail you buy, be sure
the dimensions are correct and that any necessary
reference holes or marks are accurate as well. And
whether vou buy rails or a complete frame, remem-
ber that shipping can cause unseen damage. For
this reason it's a good idea to carefully check the
basic dimensions of rails and frames, and to do
some height and cross-measurement checks on a
complete frame.

Often the company that manufactures and
sells the rails will also sell matching boxing
plates. You may even be able to buy the rails
longer than stock for a special application. For a
look at how one hot rodder assembled a "32 Ford
frame from rails, see the In the Shop section later
in this chapter.

If building a frame from rails is the answer for
vour project, you first need a set of engineering
drawings for the frame and your own sketch show-
ing where important components like the firewall
and radiator shell are located. (Though some of
these measurements may change slightly after the
first mock-up.)




A wide variety of complete frames are available, including this Model A frame from Pete and Jake's, Advantages nolude
fully boxed rails, already installed cross-members, and bodymounting holes that are already drilled and equippad with

3/8 inch Nut-serts. Pete and Jake's

The second thing you need is a good surface
table, like the one Neal Letourneau built, shown
later in this chapter. The table provides a level
work surface that vou can bolt or weld frame-rail
supports to, and on which you can mark center-
lines and dimensions. You can’t build a frame
that's square and correct in all its dimensions un-
less you have known and stable references to mea-
sure from. All this depends on a good surface table.

If space is tight in your shop, you can design a
simplified table with removable legs, so it can be
stored against the wall when not in use. But it
needs to be sturdy and flat, with an adjustment on
each leg to help level the table on the garage floor.

A Brand-New Frame

Buying a brand-new frame offers a number of
advantages. First is the “new” part of the descrip-
tion. These frames come without rust, cracks, or
old repairs.

The second really nice thing about buying a
new frame is the incredible variety of products cur-
rently available. Whether you want yours modified
in the back for a pro/street application, or with the
front suspension already installed, someone likely
makes exactly what you have in mind. If you're
building a Deuce, you can have anything from a
complete nostalgia frame to a high-tech alternative
with independent suspension.

Complete frames come as complete as you
want. Most manufacturers will sell the frame with
or without the front and rear suspension already
installed. As mentioned earlier, many frames are
available with two or three different types of sus-
pension. You might have vour choice of either a
dropped front axie with four-bar linkage or a com-
plete independent front suspension with tubular
upper and lower control arms and coil-over
shocks, Many manufacturers designate their “com-
plete” chassis as Stage 1, Stage I, or Stage 111, de-
pending on the degree of completeness.

Relatively new on the market are the air-bag
suspensions, which provide total ride control,
These systems are offered as an option by many
of the manufacturers sefling complete frame as-
semblies; they're covered in more detail in the
suspension chapters.

Another advantage of the complete frame is
the added strength built into the new frame.
Many of these come with boxed rails and stout
cross-members already in place. You don't have
to box or reinforce your old frame, or even add
boxing plates to those new stamped rails; every-
thing’s been done for vou. When deciding
whether or not vou need boxed rails, consider that
many of the original frames used a double U-
shaped channel, with one inside the other. The
smaller, inside rail often angled away from the




Muost strest rod vendors will supply a complets frame either bare or already equipped as & roller. This 1832 Ford

frame comes with either @ dropped axie or independent suspension, and a B-nch Ford housing at the rear. It can also

be ordered with stainless AN brake lines already installed. TCY

make frames from round tubing in-
stead of channels and rectangular
tubing. The double row of tubing
used i'o form the “ladder” side
channels makes for a strong frame,
though it may be more challenging
to driil holes and attach brackets to
a round tube. A few of these frames
even come in chrome-moly Instead
of mild steel.

Before buving a brand-new
frame, be sure it will match up to
the body you intend to use. Some
of the aftermarket frames locate
the cross-members in such a way
that a genuine Ford or Chevy body
won't drop nto p ace c{)rrccﬂv n-
less you cut oul sections of the
floor first. One builder 1 know had
te cut the floor out of a very nice,
original Ford body in order to use
the new frame he'd already pur-
chased. Most manufacturers don't

Among the many offerings in the frame category is this complete frame with volunteer this information, you

air-hag suspension aiready instalied. Art Morrison

main rail to form the X-member. Building such
frames is cost-prohibitive today. The boxed rails
offer more strength and a good “surface for attach-
ing the cross-members or X-members.

For those who like things high-tech, Kugel Kom-
ponents, Mike Adams Rod Shop, and a few others
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have to ask!

New cross-members and X-
members need to be considered
with the same criteria in mind.

Make sure they’ll clear the tail housing on that
THA00 or R4 transmission, and that they allow room
to run the large-diameter dual exhaust pipes that
you intend to install. Again, be certain these parts
will work in tandem with your intended body so it
will set down into place without any modifi ications.




Unusual projects call for unusual chassis. This fully independent chassis is the result of a collaboration between Kugel
Komponents and Cidsmobile. The rear-mounted engine is an Aurora powerplant. Note the rocker-arm independent
front suspension. Kugs/

If you like your resr tires really fat, try this pro/street frame from TCL Available for 1898 to 1941 Fords, & comes
either as a bare frame or with front and rear suspension and axles instalied. TG/




This perimater frame utilizes mandrelbent 2x4-inch
teibing featuring 0. 120Hnch wal thickness. These Prakile
frames are avaiiable to fit many popular cars and can be
equipped with air suspension, or any one of a number of
conventional suspension systems. Art Morrson

Not sl hot roddars believe in the low and slow
philosophy. This MaxG chassis utilizes Corvette
compenants in frans and a modified four-bar in back, all
designed to maximize cornering abilities, Art Morrison
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Remember that your choice of a frame depends
on the end use. You have to decide how you're go-
ing to use and equip the new hot rod, and then buy
a frame that works best for that use and equipment.

What You Need to Know

Based on your sketches, the original engineer-
ing drawing, and the information provided by the
frame manufacturer, you should know the follow-
ing: where the stock axle centerlines are located,
where your own choice for axle centerlines is going
to be located (some of this may be determined dur-
ing the mock-up stage), and where the engine will
be located.

Don't forget that by positioning the engine a
little farther back in the chassis you help to even
out the nose-heavy weight distribution of a typical
hot rod. Sometimes a simple dimple in the firewall
for the distributor or a recessed firewall from a
company like Bitchin’ will push the engine far
enough back that you can install a bigger radiator,
fan, and fan shroud.

Too many street rods have been built with the
engine so far forward that there really isn’t room
fora good size fan, shroud, and radiator. A no-has-
sle car is one that doesn’t overheat while you're
cruising around on the fairgrounds. These cars
benefit from good components installed with care
and planning,

The other common mistake is to place the en-
gine too low in the chassis. To run a big, belt-driven
fan you need to place the engine high enough in the
chassis that the centerline of the water pump is in
the center, or just above the center, of the radiator. If
nothing else, leave a minimum of 5 inches between
the bottom of the oil pan and the ground. As a ruie
of thumb for the entire project, nothing should hang
down any lower than the bottom of the wheel rims
when the suspension is fully compressed.

The Mock-Up

Once you have the frame nearly finished, you
can build your car “in the rough.” For this exercise,
you want to start with the frame rails sitting at ride
height. The front suspension can be assembled
loosely, enough so you can put the wheels and tires
on at least one side. You can effectively lock the
height of either the front or rear suspension with
solid rods installed in place of the shock absorbers.
Leave the coil springs out of the car or off the
shocks. For leaf springs, just use the main leaf in-
stead of the whole spring pack. Some builders
leave the frame on the table, in the jig used to as-
semble the frame, but that way you can’t experi-
ment with the height of the frame and car.

The idea is to partially assemble the car so you
can be sure the body mounting locations are correct.
You also need to check the location of the engine,




This X-mamber and transmission mounting assembly is meant to add strength to your chassis while leaving room for

most transmissions. Chassis Engineering

radiator, and firewall. If you can get the body and
running boards mounted temporarily on the car,
you can also finalize decisions regarding the rake of
the frame and the final position of the rear axle rela-
tive to the fender opening. This is also a good time
to double check the axle widths, and how they work
with your intended wheels and tires.

When assessing the overall look of the car dur-
ing these mock-up sessions, it's important to be
able to get back far enough to really appreciate the
car and the proportions. You can’t decide how a
slight change in the angle of the radiator grille shell
will affect the look of the car when your nose is
pressed up against the fender.

If the garage is small, you need to be able to rol}
the car or the whole table outside. At least design the
table so it can be turned and positioned so you can
open the door and stand outside to check the propor-
tions of all the components, Spend some time look-
ing everything over, take some photos. If a body
panel looks out of place in a visual sense, take time
to reposition it and then stand back for another look.

If a few body panels are missing, create new
ones with cardboard or plywood and tape or

screw them in place. Decide how far back to place
the engine and where that puts the firewall.
Where, in turn, will that put the driver's feet and
the steering column? The builder should avoid
thinking that the steering and exhaust will work
out later. The position of the steering column must
be calculated during the early stages of building.
As one experienced builder put it, “Adapt the
space to fit the steering, don't adapt the steering to
fit the space.”

For this exercise, it’s handy to have an old en-
gine block and a bare transmission case. You may
be able to borrow an old junk engine from a friend,
just be sure to put a water pump and fan on the
front, and vou will need to install a distributor to
ensure that it will clear the firewall. The tranny
case can often be borrowed as well, or sourced
from the parts bin at the local transmission shop.

Everything you do at this stage affects some-
thing else. The law of unintended consequences is
in full effect here. Don’t do this in a hurry. Look for
the obvious mistakes you can't see and ask friends
for their input before making the final decisions on
the location of all the major components.
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Afrer the stretoh the frame looks fike any other Deuce frame, except for the two weld beads on the inside of the Ieft

i& close-up shows the inside of the raill where the

S

inch:section was added and heli-are welded into place.

he sequence that follows covers the step-by-step con-

striction of the fmme that Neal Lefournean built for
John Keena's 1932 Ford pickup. Though the frame
they're building Is modified from stock, !]zf’rc § 1O Feason
the same ste ps couldn’t E?z!f{ﬂ cioed m build g standard
wheetbase frame.

Sometimes deciding whether or not to buy a
complete frame or build one from scraich is a moot
point. When John Keena from Minneapolis decided
to build a 32 Ford pickup truck with a stretched
cab, he realized that the decision meant an ordi-
nary Deuce frame just wouldn’t do the job. John
then asked Neal Letourneau of 5t Paul, Minnesota,
if he could build a "32 Ford frame with a 112-inch
wheelbase, instead of Henry's stock measurement
of 106 inches.

Neal started with stamped rails from Deuce
Frame Company. These rails are actually stamped
by American Stamping Company from 11-gauge
mild steel and are accurate repreductions of the
originals, right down to the signature concave sec-
tion along the outside of each frame rail. When
Neal ordered the frame rails, he also ordered
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The inside of the frame rail shows the boxing plate in place. Note that the missing section of the boxing plate
not line up with the stretched part of the frame.
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The Heidt's Superide kit provides more than just the front suspension, The kit also provides the framea's front
cross-member.
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: : ShOp continued
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Nﬁz’%g ’inst,,jiﬁs the front spreader bar and & piece of rectangular tubing {temporarily] before the front cross-member

foes in place. Note the vise-grip and string that mark the frame's centerfine.

Nealfirst marks the axle centerling, then makes & second ling 1/8 inch
ahsad of the true centerline. This second line will be the center of the cross-
mamberiand s set stightly shead of the original centerline, because positive
sisster will push the new axle centerline back slightly.
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matching boxing plates from the
same company. “Some people
only box the frame at the front
and the back, where the suspen-
sion attaches,” says Neal, “but 1
like to box the whole thing, it
adds so much rigidity to the
frame. And originally the cros
members were riveted to these
frames, but now we weld them
in. The boxed frame provides a
really substantial structure,
something to weld the cross-
members to.”

The frame is fabricated on
the surface table in Neal’s shop.
This is a simple 4x11-foot table
with a surface made up of 1/2-
inch steel plate. The whole thing
is well supported by a steel
framework, with a height adjust-
ment at each leg. “The table is
leveled,” explains Neal, “and
that's the reference for every-
thing to follow.”




2 i & Ty

Onee the cross-member is clamped in pisce, Neal can check the position of the brake pedal pivet.

Aftar chacking and double-checking the position of the or
Cross-member.




8 '_Shﬂp continued

Nesl installad the b

The

SRR

ake padal pivot and master cylinder support i the

reiGmmeaded position. 188 & good idea, however, 1o tack-weld the bracket in
plaics unti the first mock-ug is finished. Changes in enging or firewall incation
sy affect the location of the brake pedal.

ock-up allows Neal fon the right) and John a chance to see how all the
nigces fit together to create a whole car. Une of the things they need to
detarmine at this stage is whather the “big 'n little” tires {285,/70x15 rear
aned B15/B0014 fronk] work to give the truck the look they're after.

Neal decided to build the
frame, minus cross-members,
and then lengthen the frame. As
he explains the process: “We
started with an engineering
drawing of a stock Ford frame
that we got from Little Dearborn
in St. Paul, but some of the street
rod catalogs, like the one from
Wescott’s, have them too. The
drawing has all the dimensions
of the stock 1932 Ford frame. |
laid everything out on the big
table, the centeriine and all the
dimensions. “Then 1 built six sta-
tions to hold the rails. Each one
of these stations bolts into holes
that T drilled and tapped into the
surface plate. When both the rails
were in the right position, [ welded
the rails to the stations.”

Note: Many builders use
simple vertical stands to support
the frame rails, and spreader bars
at the front and rear to establish
the initial distance between the
rails. I these cases it's important
to measure, and possibly adjust,
the width of the frame through
the center before installing cross-
members. Neal built his supports
with enough heft, precision, and
overkill that he only had to
clamp the rails in the cradles and
do a few checks of the width be-
fore he could tack-weld the rails
to the supports.

When Neal bought the rails,
he had the foresight to buy an ex-
tra section of raw frame rail. As
he explains, “You can only stretch
the frame near the back, just
ahead of where the kick starts up
for the rear axle, fust before the
spot where the body line dies out.
To fengthen the frame, all T had to
do was cut each rail, then unbolt
the stations and move each one
forward exactly 6 inches and
screw it into new holes 'd al-
ready drilled in the table.”

Neal’s description makes
more sense after vou realize that
what he calls “stations” are very
substantial cradles, tied together
side to side. Because they're so

SRR




substantial, the rails couldn’t twist or change di-
mension diagonally when the frame was cut into
two pieces.

The extra ratl material was then cut and
trimmed to exactly fit the void in the center, and
then welded in place with the heli-arc welder,
Once the rails were lengthened Neal could cut each
boxing plate into two pieces, weld it into place, and
then add the missing 6-inch section.

Grade-8 flange nuts are added inside the frame
for all the appropriate body-mounting holes before
the boxing plates go on. As the name suggests, the
built-in flange on each nut makes it easy to weld
these to the rails without damaging the nut itself or
the threads (though it's still a good idea to chase
the threads with a tap before assembly}.

The three central cross-members are fabricated
from seamless DOM (drawn over mandrel) mild
steel tubing, 1 5/8-inch diameter with 0.125-inch
walls. Neal explains that each one has a job: “The
front cross-member will hold the back of the
transmission, while the center one gives us some-
place to mount the exhaust hangers. And the rear
one provides the mount for the four-bar brackets.
Once I've got them in place | can add flanges to
the front one so the tranny can be dropped out
tater.” The complete cross-member won't be fin-
ished until after Neal and John have done the first
mock-up and know exactly where the engine and
transmission mount,

Better Tubes for Better Frames

Terms like DOM mild steel fubing require us to
back up for a short primer on the various grades of
tubing manufactured from mild steel or chrome-
moly. For help in this department we have the input
of Jim Petrykowski, owner of Metal Fab in Blaine,
Minnesota. Jim spends most of his days building
street rod or race car components, and can often be
found at the local airport, working on vintage air-
craft. Jim explains that you have to begin the discus-
sion with an understanding of mild stee! tubing,

“What we call mild steel is available in a wide
variety of shapes and forms,” says Jim. “The lowest
grade of steel is E.R. Buttweld. This stuff looks like
exhaust tubing, the grain is random because it is es-
sentially cold rolled sheet steel cut into strips, rolled
up, and welded {the E.R. stands for electric-resis-
tance, as in arc welding). It's inexpensive and readily
available. This tubing is moderately strong, but the
seam is a problem. If you form or bend it, the seam
will break at the weld, and it's not uniform in size.

“What's called DOM is made by taking larger-
diameter tubing with a welded seam, and draw-
ing it over a die set. Usually you're ‘necking
down’ the tubing to a somewhat smaller size by

During the mock-up it's important to check that the
engine is positioned correctly refative tn the firewsll
and the radiator.

Neal and John want a big, belt-driven fan, and realize
at this point that there jsn't quite enough clearance
betwesn the fan and the radiator. The mator will be
movad back 1 inch from the position seen here.




For the purgose of the mocieup. the rear fenders are clamped to the frame

whilz the Ford raar end sits on stands.

cimwiug it through the die with a bullet-shaped
toolin the center.

C By drawing the tubing through the tooling
the size Becomes more uniform, the wall thickness
ingreases, and the strength of the material is in-
creased: The weakness of the weld is minimized
and the tubing can now be more easily formed and
bert: Basically the steel companies take rather
weiik raw tubing and make it much stronger.

”ng -gf-the-line tubing is scamless. The easiest
way to Irm seamiess ttfiﬂng is by taking red-hot
solid bar stock, piercing it, and then pullmg it
fhnmgh a mandrel. The very highest quality tubing
is cold-drawn seamless, in which case a billet of
bar stk is ptmwd and drawn through dies while
is-cold; with lubrication. This process gets the
miterial’s grain going in one direction, which
riakes m asier to bend and form.”

.ﬂack o the Deuce
The front suspension for this car will be a Su-
do from Heidt's, Finding an independent sus-
w1 o put in a Deuce can be more difficult than
sarie other cars. With a typical Mustang 1l type of
suspension, the spring g tower welds to the top of the
frame, but on a 1932 Ford the fender is right there
arid it will run into the spring tower. The S upendt
s not a Mustang system and does not use spring
s, This system is designed to provide the ad-
wnmo’et of mdepondent suspension while fitting
ne*&tiv m‘wiet the fenders of a ‘32 Ford.
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Like most quality hot rod
components, the Superide comes
with thorough instructions. Per
the 1mfructmns Neal measures
back a set amount from the refer-
ence point, the second spreadcr
bar hole in this case. Then it's
really just a matter of making
sure ihe cross-member is located
evenly side to side, that it's
square to the centerline, and that
it's in exactly the spot the instruc-
tions call for.

“The instructions direct you
to measure from the second
spreader-bar hole to the cross-
member,” explains Neal, “and 1
did that, making sure the dis-
tance was the same from one side
to the other. And even though
the frame is in the jig and [ know
everything is straight, I went
ahead and did my cross-mea-
surements, to be absol utely sure
the cross-member is positioned
correctly before doing the first tack welds.”

The position of the cross-member also affects
the caster angle, and it's possible to get the cross-
member pmmoned in such a way that it's ditficult
to obtain the right caster through the available ad-
justment. Neal explains that he doesn’t check the
caster of the front end before doing the final weld-
ing: “I'm confident that Heidt's has the caster built
into the cross-member. Someone working at home
for the first time, however, might want to tack the
cross-member in, assemble the suspension, and then
check the caster before doing the final welding.”

The Mock-Up

The next big step is to take the frame out of the
cradles so the first mock-up can be done. Neal uses
a small support to hold up the front of the frame,
and two vertical stands, with spacers, to hold up
the back of the frame. Once the frame is set on the
table, the big-block engine and fransmission s set
between the rails in the spot where they think it
will eventuaily sit,

With the frame stationary, Neal and John
clamp the cab, radiator shell, and hood in place,
along with one rear fender. “We wanted pnmarllx
to find out wher the motor is going to go,” ex-
plains Neal. “I like a belt-driven fan, so we “wanted
to see how 1110 a fan we could run and still clear the
radiator. A shroud really helps the fan pull air
across the radiator, so we are planning to build a
custom shroud as well.”




With the engine sitting in place and the bi‘Jd\j clarmped to the frame, o
shaft so Nes! can t,h&zr.,k for
motor mount,

wooden dowel takes the place of the stesr
clearance problems between the shaf ar’z{;l t:he.

One of the unanswered questions for Neal
and John is the amount of rake that the truck
should have. By using simple spacers between
the top of the Lincoln Versailles rear end housi ing
and the frame {check the photos to eliminate con-
fusion}, Neal and John can easily change the
hmcvht at the back of the frame and thus the rake.

ih{‘ height at the front with this Heidt's kit is
pretty much set by the suspzmum though vou
can use stock or dropped s;mzdk‘s We discussed
this with Heidt's. We told them what we were
building and where we wanted the front end o
sit,” explains Neal, “and they recommended that
we use the dropped spindles that are an option
for this suspension kit.

“We know the distance between the bottom of
the frame rail, under the cowl area, and the ground,
based on other 328 we've looked at. And the verti-
cal focation of the rear end housing is set by the rear
tire diameter. The thing we don’t know at this pomé
15 how much rake will look ¢ gjood on this truck.”’

This first mock-up will alse help Neal deter-
mine how much the rear end will have to be
narrowed. Though it is one of the relatively narrow
9-inch assemblies from a Lincoln Versailles, this
rear end still appears to be too wide for the Deuce
triuck. The wheels {and their offset) used for the
mock-up are probably not the final choice. The tires
seen here, however, are the actual tires that will be
used on this truck, so the height of the rear end dur-
ing the mock-up is the same as it will be for the

finished project. “"When you find
a combination that works, vou
need to make whatever changes
to the boedy or chassis are needed
to use that combination,” ex-
plaing Neal, "The wheels and
Hres can really make the car”

During the mock-up, Neal
comments, “As many things as
we are changing, it's a good idea
to have o 3<>u§< now, mxiy on, at
how evervihing fits.”

Though the cab is due to be
stwia,hcsi, the dimensions from
the cowl forward are the same as
stock. One of the goals of this
first mock-up is to determine
how far back they can pu*ﬂ the
motor. As Neal explains, “The
more you push the motor toward
the rear, the more room yOou take
from the inside of the cab, espe-
ciallv the area where the driver
and passenger put their feet.”

Another ftern that could be
affected by the location of the engine and the fire-
wall is tiw brake pedal pivot and master cylinder
support. The brake pedal mount is from Deuce
Factory. The master cylinder is a later-modet
Corvette manual dual-dise assembly. The pedal
mount is designed for the Corvette unit, often used
in si tuamms Hike this. With rather substantial
brakes at both ends, John doesn’t figure he needs a
power booster. For the mock-up, IC]’!%* pedal support
is tack-welded to the lefi-side frame rail at the loca-
tion recommended by Deuce Factory.

In addition to the firewall, Neal and John be-
gin to make plans for the steering ¢olumn and
shaft. “We bought some 3/4-inch wooden dowel
which we can use to do a mock-up shaft more easily
than using steel shafts or tubing,” explaing Neal.

When we !mv{? al and John at the end of the
first mock- up, t hev've determined guile a bit about
their work-in- progress. They know that if they
move the engine back almost 1 inch from the
mock-up pommm, there will still be room for
john's feet while providing room for a nice big fan.
They also know the rear end needs to be narrowed,
and that the frame rail needs to be “Cred” to pro-
vide enough clearance between the top of the rear
end housing and the frame. They've begun to
work out the position of the steering column and
shaft, and the likely routing for the headers.

The next step is to take off the body and re-
move the engine, then flip the frame over to install
the rest of the central cross-member.

n




boxing plates to the mght-side frame rail.

Heinforcing ptates for hody-mounting holes are
nostinnad so they hold the boxing plates just inside the
fip of the frame rail, Additional small “stands” are used
wherever necessary 1o help support the boxing plate.

Thres separate pisces make up she boxing plate for
sach side. Each one must be test fic before haing
welied to anather one.

Af this point the frame rails have been cleaned up and mounted in Todd's
rather substantial frame Jig. Tom has already begun the task of fitting the But in order to make these

hen Pete Chapouris set out

to build a new Deuce
frame, he didn’t want to simply
add one more to the long list of
aftermarket hot rod frames cur-
rently available. What Pete wanted
wag a unique, high quality frame
devetoped speufuailv for the
1932 Ford. Having built plent\f of
frames himself, Pete had a list of
features he wanted incorporated
into his frame.

The biggest thing that sepa-
rates the SO-CAL frame from so
many others is the unique Step-
Boxed™ design. Many frames
offer “boxed” rails as a way of
increasing the strength of the rail.

frames as neat as possible, the

bead is ground away after the
welding is finished. Now this might make for a
nice neat frame rail, but by 3_,1’1;*1(111’1;7 off the visible
bead vou also grind off much of the metal that
holds the boxing plate to the rail.

The other little problem with a typical boxed
rail is the way the brake and fuel lines, electrical ca-
bles, and anything else that’s clamped to the inside
of the rail, are iott out in the open. Yes, you can put
some of that plumbing inside the raii, but that in-
troduces a whole new set of problems. Pete's idea
was to create a new style of frame rail that would
provide more strength than the typical boxed
trame without any of the disadvantages.

Thus was born the SO-CAL Step-Boxed
frame. By recessing the boxing plates slightly
from the edge of the rail, there is no need to grind
the weld. The resulting rail benefits from the
strength of an unground fillet weld, And by re-
cessing the boxing plates slightly, the brake and
fuel lines can be tucked neatly up into the corner
where theyre out of the way and protected by
the edge of the rail.

The SO-CAL frame also incorporates its own
front cross-member, one designed to keep the front
end fow while providing plenty of caster for the
front axle, even with the car on a three or four de-
gree rake. The S5O-CAL Step-Boxed frame is both
st:‘om, and light. It's a unique frame designed to
provide the enthusiast with a good foundation for
a unigque hot rod.

In order to show exactly what a SO-CAL frame
is made of, we've decided to follow the construc-
tion of a frame from start to finish. In order o keep
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Each piece of the hoxing plate is set in place and fit,
then the three pieces are welded into one before being
set back into the frame for the Iast time,
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bmounting hols,
matchas the cutout in the boxing plate and ensures
that the hoxing plate is in exactly the right position,
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In The Shop continued |

. v 2 R O i i % e R 4 5 q
A Flige or bage s used to ensure the tack welds will be perfectly spaced 4 inches apart. Final walding will be done one
Aineh section at a time. Tom or Todd will do one section, then move across or down the rail to reduce warpage.

Thig #g, used here to mark the area that must be cut out
50 the axde can be set lower in the frame, s another part
of Todd's modular fixure. Onee the area s marked, Tom
wilt cut the noteh in the frame rail with g cut-off wheel,

their shop focused on car building, Pete has
arranged to have the frames fabricated at a nearby
shap. The shop is owned by Todd Walton, long-
time welder, fabricator and hot rod enthusiast.

How it's Done

Construction of a complete SO-CAL frame
starts with a set of bare, stamped frame rails.
Based on his lengthy experience at another big
chassis shop, Todd constructed a very sturdy
frame fixture. The fixture, mounted on a rotisserie

L ALthiS point s time to add the cross-menibers end to make fabrication as easy as possible, ensures
mmgunting points for things fike the steering year. that each frame constructed for SO-CAL is both
412
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accurate and has exactly the same dimensions as
every other frame.

By working closely with SO-CAL, Todd’s been
able to fine tune the fixture to create frames with a
very high degree of accuracy—what you might call
built-in repeatability. A good example is in the
back of the frame. As Todd explains it, “When we
pull the frame out of the jig, the rails spring in a lit-
tle bit, due to the stresses of welding-in the boxing
plate. We noticed that right away and modified the
jig slightly. Now, when the rails spring in, they
spring in to exactly the right dimension.”

Part of the work of building a frame includes
preparing the rails before construction. “The rails
need a little work when we get them,” says Todd.
“My main welder, Tom Blair, takes the time to
trim away the minor wavy areas on the top or bot-
tom of the rail, before we start construction.”

Once the rails are prepped, they can be
mounted in the frame jig. “We locate the rails
using the cowl-mounting hole, already punched
in the rails, as our reference,” explains Todd.
“Each rail is clamped to the side supports and
then tack-welded in place. If you just clamp them
in place there’s always the chance they might
shift during fabrication.”

With the rails in the fixture, the next job is to
install the backup plates for the body mounting
holes and the little “stands” used to help position
the stepped boxing plates that are unique to the
SO-CAL chassis, Todd explains that the body
mounting holes are already stamped in the top of
the frame rails by the manufacturer, “But we put
the plates in behind the hole, and later those will
be drilied and tapped for the body mounting
bolts,” The little “backup” plates are cut and posi-
tioned so they also function as spacers to position
the boxing plate just inside the edge of the railg
{check the photos here to eliminate confusion).
Todd and Tom put the small stands in anywhere
there aren’t enough backup plates to hold the box-
ing plate in place.

Todd has the boxing plates faser cut out locally,
from mild steel of the same gauge as the railss,
Though the cutting is quite accurate they often
need a little grinding and finishing to fit just per-
fect inside the rails. Todd tried having the boxing
plates cut out in one piece, but they were just too
long and unwieldy. The current program is to cut
them in three separate pieces for each frame rail.
After Tom has the spacers and small stands in
place inside the rails, each of the three pieces is
trimmed as necessary and then set into the frame.

Tom tack welds the three pieces into one, then
pulls the new one-piece boxing plate out of the
frame and carefully welds each of the seams be-

Once the cutout area is finished, Tom can it the SOCAL
cross-member to the frame. Small fabricated “buttons”
betwaen the cross-mamber and the frame jig help to
correctly pesition the orogs-member,

i

Ameng the sub-assemblics that ars

part of the fixire are
these designed to aid in the creation of the motar mounts.

tween the plates. Before the final mstallation of the
boxing plate Tom grinds the welded seams until
they disappear. To position the boxing plates with
precision inside the frame rails, Tom has fabricated
a small locating spacer that's held in place with a
bolt through the cowl-mounting hole.

The boxing plates are clamped in place with a
series of Vise Grips, then Tom marks the seam
every four inches with a ruler. The marks help

i

“he,




0p continued

Tom keep the tack welds neatly
spaced. When it comes time for
final-welding, Tom and Todd
will only do one four inch sec-
tion at a time before moving
down or across the rail to anoth-
er four inch section. In that way
they aveoid concentrating too
much heat in one part of the rail
Next comes creation of the
notch at the front of the frame
that allows these cars to run in
the weeds. Tom starts by spray-
ing the area at the front of the
rails with Dykem. Then the area
to be notched is marked on the
frame rails based on the outline
of a special template. Following
the outline Tom uses a die

The fimishad motor mount sneps i to part of the frame fisture before being grinder and cut-off wheel to

weldad in place.

The indiv a:iua% piaces Té“ai, F“ﬁcﬁfé':‘ up the tubular cross-
mernbiers are out and bent at another outeide shop
befars baitg welded to the frame,

notch the rail. Small squares of

mild steel are cut and tack-welded
into the notched area. Then the small plates, and
the front ten or so inches of the boxing plate, are fi-
nal-welded, and finished with a nifty little mini
belt sander.

Cars with dropped axies must have the front
cross-member positioned correctly or it can be
hard to get the correct caster setting without
putting a bind in the spring. The SO-CALfront
cross-member is specially shaped to allow for
plenty of caster. Yet it must still be positioned
correctly or all the extra engineering that went
into the cross-member will count for nothmg
Tom carefully sets the cross-member in place,
which requires trimming some
metal off the ends. The idea of
course is to get the cross-mem-
ber centered between the rails,
which requires some careful
trimming, ¢ checking and trim-
ming again before he can tack-
weld, and then final-weld the
cross-member in place.

Todd’s frame fixture is a
modular affair, and includes
subassemblies that Tom uses to
correctly locate things like the
motor mounts and the central
cross-member. At this point Tom
uses the fixture to check the po-
sition of the motor mounts and
to weld in the upper bung needed
to locate the Vega-style steering

Near the end of the project, fam pleces together the main central oross- gear. A stock SO-CAL frame
member and the fixtures nesded to hold & in the right position. mounts the gear below the left
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ifferent, fimshed, S0-CAL frame. Though

they look simpie, a lot of careful planning and attention to detail go into each

one of these chassis.

stde motor mount, the mounts
themselves are welded up ina
separate small jig.

The central cross-member,
which in this case could be
called a “Ke-member” by its
shape, is made upr of a series of
pre-cut tubes, made from .120-
inch wall thickness mild steel
tubing. With the help of the fix
ture and a whole raft of clamps,
Tom sets the tubing in place and
then beging to tack-weld the
tubing and rear motor mounts
n place.

The tubing used {0 make the
various cross-members is de-
signed to slide into a matching
hole pre-cat in the boxing plate.
“This way, there are no gaps to
Fill,” explains Todd. "If vou
butt-weld the cross-members
there’s always some gaps that
have to be filled. With no gaps
to fill there’s no tendency for the
frame to "draw’ to the wrong di-
mension affer it comes out of
the jig.”

With the cross-members in
place Tom and Todd can careful-
Iy work their wayv across all the
seams with the heli-are welder.
The final welding is spread out
over the {rame and over time, (0
lirndt the amount of heat put into
the frame and thus minimize
any warpage.

Before being shipped to SO-
CAL the frame is carefully fin-
ished, Tom details the whole
frame, so that when it leaves the
shop it's basically “polished” and
ready for paint,
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This &inich difé;jpezzd tube gxie s avalable in various widths, with ether a 2- or 2 1/4-inch perch boss. Chrome plating

is avallable as well. Super Ball

he overall stvle of the car will be the biggest

factor dictating which frent suspension is

right for you, There's no point in spending the
extra moncy for a polished independent suspension
if the car is a resto-rod or very traditional ride.

As Pete Chapouris likes to say, "I0it's an open-
wheeled car, then it needs a dropped axie. If it's a
fat car, then we might want to put an independent
front suspension under it”

In addition to the car’s style, the usage and
your personal opinion are important factors
when trving to decide which of the many avail-
able front suspensions to install, If vou want to
go around corners like a Ferrari, a dropped axle
won't do the job. Ask vourselt, "How do | like to
drive? What de 1 expect from this car in terms of
handling and cornering?”

Remember that the front suspension is very
important for at least three reasons: it's generally
more visible, it carries more welight, and it steers
the car. Choosing the front suspension is one of the
more complex decisions vou'll need ta make while
planning and building the car. This is a situation
where each menu choice leads to another menu,
Choose a dropped axle for example, and the next
menu asks whether vou want fo use four-bar Hik-
age or split wishbones to hold the axle in place.
Click on the four-bar option, and the next drop-
down window asks whether vou want te use a
tubular or I-beam tvpe of axie.

46

Kingoin kits include the: pins themselves, the bushings
that nead to be pressed into the spindle and then
reamad to fit, the bearings that support the spindle,
and assorted hardware. Deuce Factory

Which Suspension Is Right?

n theory an independent front suspension
handles and rides better than a dropped axle.
With a twin A-arm suspension system installed

under your car, a bump encountered by one
wheel has less impact on the other wheel and the
occupants of the car. As the name implies, by




The traditional nok oalls
for a drapped frong axla.
This drilled axle s mads
fram forged stesl and
comes ina 47 1,/24nch
width, SOW0AL

acting independently each wheel is better able to
rise up over bumps and steer around corners
while keeping a good grip on the road.

I-Beam Axles

There is, however, nothing much cooler than a
nice dropped axle mounted with a buggy spring
up front and a pair of split radius rods to hold it all
in place. So, as Pete Chapouris points out, the
choice of a front axle (especially on an open-
wheeled car) is largely an aesthetic decision.

Having made that decision, the next choice is
the type of linkage vou're going to use to hold the
axle in place, The nostalgia craze seems to get
stronger and stronger, which means that more and
more hot rodders are choosing the very traditional
split wishbones or hairpin radius rods. The other
option is a four-bar linkage-——what might be called
the choice of a modern traditionalist.

Purists will point out the fact that hairpin radius
rods (or split wishbones) put a slight twist on the
axte when only one wheel goes over a bump. The
twist occurs because each axle end has its own pivot

For traditional cars there's nothing ke & pair of hairpin radius
rods with stainless stesl atwings. Thase batwings come

with & provision for mounting the Panhard rod, S0.0AL

Buying the front axle and suspension as a kit offers a number of advantages: you know evarything fits, and shat all the
components are designed to work together. This EasyRider kit comes with a 47-inch forged, dropped axle, & matching
spring, adjustable shocks, and all necessary hardware. Chassis Engineering




point. Essentially the wheel that hits the bump
swings upward on the arc of the radius rod, so it ex-
peri i 8 caster change while the other does not.
Replacing radius rods with a four-bar lnkage solves
that problem. Because the four-bar linkage aci.*s as a
parallelogram, one or both ends of the axle can go
up or down with no caster change and no bwist on
the ade. {Be sure to read Pete's sidebar in this chap-
ter and to check the ilustrations.)

The twigt that an early-Ford axle (‘xpezmnuj
while going over a bump is the reason vou can't
use a tubuiar dropped axle with split wishbones.

Modern tubular axles consist of a center tube with
cast or forged ends welded to it. Tubular structures
resist twisting, so the twist will cause the welds to
fail, if not today, then next week.

Many of these decisions and their implica-
tions are made easier by manufacturers who offer
thelr suspension systems as a kit. Buy the axle and
the linkage comes along as part of the package.
Many go so far as to make the spring, spring
perches, spindles, and brakes all part of the as-
sembly vou buy.

If you prefer to buy components individually

Four-bars hecame populer with the advent of the dropped tube axle, though some people tike them simply for their

visual appeal. This kit uses 2l stainless componsnts and urethane bushings. Dsuce Factory

CASTER

NEGATWE 8 POSITIVE

Having the correct caster for your car maans & wifl go down the highway in & straight line without the need for
constans minor steerng corrections. Caster also helps the steering wheel return to the straight-shead position after a
wirn. The caster recommendations are very different between straight axles and independent suspension, with most
straighs axles neading gonsiderably more positive caster. SG-CAL

48




Most builders recarmmeand the use of a Panhard rod
whern g droppad axle is instalied with cross-steer linkage,
as sean in this demenstration Deuce frame. TE)

you need to be sure all the pieces will work together
on your particular frame. Already mumoned is the
need to avoid using split wishbones with a tube
axle. Another common mistake is the use of heim
joints or spherical rod ends at the end of a four-bar
link. As Iric Aurand from Chassis Engineering ex-
plains, “You only want four-bars to move in one
plane vertically, but spherical rod ends allow lateral
movement. That lateral movement gives the car
what { call a ‘beer truck’ kind of ride.” What should
be used there instead are the simple urethane bush-
ings that come with most four-bar kits.

Most dropped axles are available in two or
three widths, Unlike a rear axle assembly that is
measured flange to flange, front axle widths are
measured between kingpin centerlines. The dritted
and dropped axle in the SO-CAL catalog comes in
a 47 1/2-inch width. The common 46- aﬂd 48-inch
width became standardized in typical hot rod fash-
ion. As Jim Petrykoski from Metal Fab cxp]aiﬁ%-
“The original Ford axles were something like 50 or
52 inches wide, but when people startec 1 to dm; he
axle, they ;ust reshaped it, which meant it got nar-
rower. When Jim Ewing started ‘nupur Bell Axie
Company, he offered a dropped axle in a 48-inch
width. Then when the first disc brakes were of-
fered, they moved the wheel out about an inch on
either side, so pretty soon Jim offered a 46-inch
axle for cars with disc brakes. In the end, what
you're trying to do is put a 5 1/2- or b-inch wheel,
i4 or 15 inches in diameter, on a stock car with
fenders and still be able to use the full tum radiug.”

When working with dropped axles, you also
need to consider the distance between the bosses
for the spring perches. That measurement must
match the length of the spring you intend to use.
The front cross-member used on early-Ford frames
is another piece that must be chosen to match all the

KING PIN

CAMBER INCLINATION
FOSHINE &
FORITIE

Camber is simply the tilt of the tire in or out as seen
from the font. True vertical is zero camber, 2 tit to the
outside at the top is positive, a tilt to the inside is
negative. S0-0CAL

Steering arms come in a variety of shapes and need to
ba matched up with the spindle and the axie support
knkage. You have to be sure the steering iinkage clears
the four-bars or spht wishbones. Super Belf

others. Farly hot rodders discovered vears ago that
the use of a Model A front cross-member in a Deuce
frame would lower the front of the car. Today,
SO-CAL makes a cross-member designed for use in
both Model A and 1932 frames that h)worM the front
end by 1inch.

A discussion of the front cross-member blmg,t.
up the subject of caster. (See the illustrations in
this c%mp-t@r for a refresher course 1n front-end
alignment terms.) Most hot rodders want their car
to have some rake, with the front end lower than
the rear. It gives the car that aggressive stance and
a sense of motion—almost like they’'re moving
when they're standing still. That's all fine and
good, but as vou raise the back and lower the
front, vou tip the front axle forward and lose
some of yvour caster angle. Se you need to buy a
cross-member with a litthe extra caster built in, or
install the cross-member with a little extra angle

49




For extra sex agpeal, try this pushrod independent front suspension. It must be used with an extended frame, so there
is room for the coil-overs behind the radistor. Kugel! Komponents

As Pete Chapouris explains, “People forget that
when vou rake the car, the caster goes negative.
You might need 9 degrees of caster to net out at 6.
Our cross-member allows you to run more posi-
tive caster without putting a bind in the spring or
the spring shackle.”

Some controversy surrounds the use of a Pan-
hard rod with a buggy-spring dropped-axle front
suspension. A Panhard rod attaches to the axle on
one side of the car, and to the frame on the other,
and minimizes side-to-side motion between the axle
and frame. Though there are plenty of hot rods out
there with straight axles and no Panhard rod, Pete
Chapouris feels the Panhard red is a necessary part

TOP VIEW

|

==Y ;\‘IL,

o

TIE ROD

]

STEERING

of a straight axle installation. “Basically, if vou use a
buggy spring and a cross-steer setup, then you need
a Panhard rod. Without a Panhard red, with a Vega
cross-steer, you cause the axle to swing on the
shackles, creating ‘bump steer.” We also like to in-
stal} a steering damper; it ensures there is no side-to-
side shimmy. Our straight-axle installaticns always
include a Panhard rod and damper.”

Preventing Bump Steer

We've all heard the term “bump steer,” mean-
ing that a bump will cause the car to move from
the steering line chosen by the driver. These little
problems crop up when the axle and the steering

TOP VIEW

SHOCK MOUNT

HOUGCK MOUNT
SHoG {PART OF BATWING

{PART OF BATWING)

ATTACH TQ

S0-CAL BATAING FRANME AXLE SOLCAL BATWING

PARHARE

SC-CAL HARPIN

RADIUS ROD S0-CAL HAIRPIN

RAEAUS ROD

A straight axle, with buggy spring or transverse springs, can move refative to the frame unless a Panhard rod is used.
For this reason 80-CAL recommends the use of a Panhard rod, and has designed a bracket for the Panhard rod into
the right-side batwing. It's important to note that unless it is properly leid out and installed, a Panhard rod can cause as

many problems as it soives. SO-CAL
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Among the many spindies on the market are these
examples, which are investrent cast from 17-4
stainless steel. These spindles will accept & wide variety
of disc brake options. 4Art Morrison

linkage move through different arcs as the car
goes over a bump.

Though problems can occur with any type of
steering, the bump-steer problem is best illustrated
by looking at drag link steering. Bump steer in this
system occurs when the bump causes the axle to
move forward or back more than the drag link as
they swing through their arcs. The effect is a little
different depending on the style of axle mounting,
but the end result is the same. Basically, the axle
and the end of the drag link that attaches to the
axle must move through the same arcs as the sus-
pension moves up-and-down over bumps.

In a cross-steer application, such as with a Vega
or Saginaw steering box, bump steer is caused by
side-to-side axle movement, rather than front-to-
rear. Any axie movement to the side during suspen-
sion travel will push or pull on the drag link, causing
the dreaded bump-steer problem. As mentioned by
Pete Chapouris, street rods with a transverse leaf
spring mounted with a shackle at either end can al-
low lateral axle movement on the shackles. To avoid
this problem, most street rod equipment manufac-
turers recommend a Panhard rod. The Panhard rod
prevents side-to-side axle movement, but it must be
designed and mounted very carefully s0 as not to
create more problems than it solves.

General installation guidelines include the
need to keep the Panhard rod paraliel to, and the
same length as, the drag link. More specific rec-
ommendations can be had by consulting with the
manufacturer of the front suspension and linkage.
With these cross-steer applications, the steering
gear and linkage should be mounted so the pit-
man arm is pointing straight ahead when the gear
is in the center of its movement. It is also impor-
tant that the gear be mounted so the drag link is
parallel to the tie rod.

Another cause of front-end shimmy is worn

These forged spindles are avaitable to fit a variety of

axles, and come with or without the kingpins already

fitted. The spindie is also available with a “GM snout”
and the correct brackets so the disc brake rotor and
caliper slide right into place. Chassis Engineering

These Mustang spindies are avadable either stock
height or dropped. Both are mads of steel instead of
cast iron. Heidt's

kingpins or axle ends. With loose or worn king-
pins and bushings, a bump in the road can induce
the dreaded “straight axle shimmy.” When in-
stalling a dropped axle, you have to be sure the
pins {it tight in the ends of the axle (sometimes a
problem with used axies) and that the bushings in
the spindle are correctly reamed for a good fit
between the bushing and the pin. Many hot rod
suppliers will ream the bushings before the axle or
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spindles arce shipped. It's one of those jobs that
requires precision and should be done by an expe-
rienced shop. If you buy spindles and need to
have the bushln;.,s installed and/or reamed, any

good shop that services trucks or truck chassis
shouid be able to help you out. The other thing to
keep in mind after the dropped axle is installed is
the need for frequent applications of iubrication.
Though we've all become accustomed to no-iube
tie rod ends and ball jeints, kingpin bushings still
require frequent attention from that old-fashioned
grease gun hanging on the wall.

Independent Front Suspension Designs

Independent front suspension systems come in
a wide variety of styles and prices. For the budget-
minded rodder, a number of companies offer a
Mustang Il-type front suspension cross-member.
You install the cross-member in your new or old
frame and then add the suspension components,
either stock Mustang or aftermarket. These can be
scrounged at the local used parts emporium or pur-

chased new. Most street rod companies in this market
offer various upgrades over the stack Ford pieces.
The first upgrade usually replaces the narrow
lower arm and iis support strut with a much
wider lower arm that doesn’t need the strut. This
makes for a cleaner installation and eliminates the
strut support. Most companies also offer tubular
upper and lower arms to replace the original
stamped steel arms. Of course you can go one step
further and order the arms in chrome or polished
stainless for extra glitter.

If you are looking for more than a simple
Mustang, i1 %uspenbz(m, a number of companies
build complete stand-alone front suspension sys-
tems that come with the cross-member, the arms,
spindles, and all necessary hardware. Some of
these assemblies have been designed from scratch

These chrome-plated coil-overs are available for
Mustang suspensions and offer the advantage of
adjustable ride height and extra sparkle. Heidl's

Designed for fat-fendered cars, this independent front suspension uses Mustang spindles, but without the Mustang

cross+nember or spring pockets. Coikbovers make for a cleaner, mare compact assembly. Heidt’s




Stock Mustang I suspensions use a lowar arm with 8 narrow pivot poirg, which
necessitates an additional support strut. Most upgraded Mustang suspension kits
utifize a lower arm with & wider stance so no additonal strut s needed. Heidt's

R

for the street rod market and fea-
ture billet aluminum ot tubular
steel arms and polished coil-over
shocks.

Heidt's, for example, offers
their Superide, with upper and
lower arms on each side support-
ed by a nice coil-over shock as-
sembly. This package comes with
a cross-member that ties every-
thing together. By using the coil-
over shock-spring, the design
eliminates the huge spring pocket
seen on Mustang systems.

Kugel Komponents offers
their Phase Il independent front
suspension. This system uses up-
per and lower arms, a coil-over
on each side for support, and a
cross-member designed to fit vari-
ous hot red frames. They also
make independent suspension for

Thig close-up shows the Corvatte suspansion and front-steer rack-and-pinion used on the Art Morrison Max frame,

Art Morrison

ry
3




In order t0 achieve a perfect blend of form and function,
Jarry Kuge! has the control arms for his independent
front suspension investment cast from 17-4 stainiess
stesl. Kugel Komponents

cars with “pinched” frames, and a high-tech push-
rod type of suspension that moves the coil-overs
inbpard in Formula One fashion.

Corvette components, both the latest C5 pieces
and those from earlier models, are utilized in sys-
tems offered by Fat Man, Chassis Engineering,
Mike Adams, and others. This makes it easy to use
the latest Corvette suspension and brakes on both
ends if you so desire. Gibbon Fiberglass and Chas-
sis Engineering also offer torsion-bar front suspen-
sions for 1935 to 1940 Ford cars.

Potential Problems

When buying a front suspension, whether it's a
simple Mustang I unit or something more exotic,
there are a few things to watch for.

First, a Mustang Il system should use stock
Ford geometry and the stock mounting position for
the steering rack. Changing the position of the up-
per control arm or the length of the tie rods used
with the Tord rack-and-pinion gear can lead to un-
pleasant consequences.

Second, there's a lot of unseen engineering
that goes into any good front suspension. While
you don’'t have to understand all the engineering,
it makes good sense to buy from well-known
companies. Ask the manufacturer or the dealer
plentv of questions and don't sign the check until
vou're satisfied with their answers.

Third, when in doubt about what to buy, find
someone at the next show with a suspension like
the one vou lust for, and ask them how it works in

Mustang independent front suspension systems are
available with air bags instead of coi-over for the
ultimate in adjustable suspension. Heidt's

the real world. Did the manufacturer provide good
instructions? How hard was the system to install,
and were they there to help with any questions that
arose during the installation? Most rodders will be
more than happy to discuss their experiences.

Riding on Air

This independent suspension section wouldn’t
be complets withowt an examination of the somewhat
new air-ride systems. Most of these replace the
spring(s) with an air bag from Goodyear or Firestone.
The bags themselves are manufactured from the
same two-ply material used to make the air bags seen
on 1&wheel tractors and trailers. This whole technol-
ogy is really a carrvover from commercial trucks.

That's not to say all these air-suspension sys-
tems are the same. Some are designed from scratch
to take advantage of the air bags, while others sim-
ply replace the spring in a Mustang [l front suspen-
sion with an air bag. In all cases the bags themselves
are cormected to an air compressor controlled by a
panel within the car.

Most independent suspension systems expe-
rience camber change as the suspension moves
up-and-down. Many designs do this intentionally
so that the outside tire tilts in and gets a better
grip on the road as yvou rear around a curve. Yet,
that camber chcmge might not be such a good
idea when vou're dealing with suspension sys-
tems designed to operate over a wide range of
ride heights,

When considering one of these air-bag designs




Here you see the components needed for the air suspension on this Art Marrison Air Spring Plus frame. Naote the
bags, compressor, reservoir, hardware, and the congrol arms designed to work within & wide range of possible heights.

Cross-steer finkage installations can create bump steer by forcing the axle to the side. A Panhard rod like this one wil
ansure the axle cnly moves up-and-down, not side to side. S0-CAL




decide how much you're really
going to utilize the helght adj ust-
ment. [0 you want to simply fmd
a good ride height, close to a stan-
dard street rod ride height, and
then lower the car when you
park? Or do you want to be able
to vary the usable ride height by 3
or 4 inches?

Systems dmlgned from
scratch around the air bags tend
to offer the greatest height adjust-
ment with the least am(}um of

camber and toe-in change. Some
offer a conventional bump stop so

that if you pinch a line or let all  Many early rodders used a Ford 100 or & Mustang box as part of their drag-
the air out of the system, the sus-  link type of steering linkage. Troubls is, the typical Mustang box installation
pension can't settle so far that any  puts the pitman arm up, as shown, and creates poor geometry. Some of Pete
components are damaged. Others  and Jake's cars used & Mustang box and drag-link type of steering linkage, bt
use bags that are designed with  with a four-bar linkage, which kept the axle and the outer end of the drag link
internal cushions that provide a fi-  moving in the same arc. 50-CAL

nal compression or rest stop.

The air-bag systems come {o
the table with a number of advan-
tages and disadvantages. On the
positive side, this technology al-
lows the builder to set the car in
the weeds for that really bitchin
profile, yet drive it home like any
other car, crossing speed bumps
with impunity. If vou load the car
with four friends and a small trail-
er out back, all you need to do to
compensate is dial up a little more
pressure and head out the drive-
way. Finally, air suspension is
progressive (see Chapter Five for

more on air springs). That is to  As Pete Chapouris says, "The early hot rods worked because they stayed close
say, the more the suspension is 1o stock Ford steering geometry [shown]. Unless you can keep the original

Lampress@d, at a given pressure engineering concept from Ford, the system doesn't work . ..

the minute you put &

setting, the more ;t will resist fur-  lowered axle in there, no matter what you do t's never going to be right.” SO0AL

ther compression.
The cost of this new technolo-

gy includes the cost (literally) of the pump and
control unit, and any cost to retrofit one of these
systems to an existing car. Cars with air bags are
more complex and have more things te go wrong,
but that may not be a consideration for many hot
rodders. Ultimately these systems are best suited
to fat fendered cars and trucks for one simple rea-
son: the bags are ugly. There’s no way to build an
air bag that isn't black, or one with the aesthetic
appeal of a polished coil-over.

Steering Linkage

Between the steering wheel and the two tront
tires is the steering linkage. Once again, there are a
few options here that should be mentioned in the

interest of making good decisions.

Cross-Steering for Dropped Axles

By far the most common style of stee rmg_) line-
age currently used with a dropped axle is the
cross-steer qutem This style of steering mounts
the steering gear to the left frame rail. The drag
link runs from the pitman arm, which is connect-
ed to the steering gear, across to the right-side
steering arm.

What we call “bump steer” can occur with
any type of steering linkage, usually because
someone didn’t take the time to think through the
various components being used and how they in-
teract as the suspension moves up-and- down. If,
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as the suspension compresses or
extends, the steering linkage
moves through a different arc
than the axle itself {check the il-
lustration) then you have essen-
tially “steered” the vehicle. Axle
movement, front to rear or side
to side, can cause this problem.
In a car with a cross-steer
linkage it’s important to keep the
tie rod and the drag link parallel,
and the pitman arm pointing
straight ahead when the gear is in
the straight-ahead position (in the
center of its movement). Worm-
gear types of steering gears have
a built-in “high point” at the

very center of the movement. Steering shafts and the necessary U-oints are avaiable as a kit like this one
This is built in to compensate for  utilizing Borgeson U-joints. SO-CAL

any wear that might occur over

time. The shaft of a properly

adjusted steering gear will actually require
slightly more torque to turn as it goes through
this high point. In general, the Vega steering
box (or the newly manufactured copies of it) is
suitable for lighter-weight hot rods, such as Ford
up to 1934, Larger cars, like fat-fendered Fords
and GM cars, should use the slightly larger Sagi-
naw 605 box, Saginaw 525 box, or equivalent.

Most street rod builders recommend the use
of a Panhard rod with a dropped axle to avoid
side-to-side movement of the axle as the car goes
over bumps and around corners (see Pete
Chapouris’ comments earlier in this chapter). In-
statlation of the Parhard rod must be considered
carefully, however, so the axle and the drag link
move through the same arcs. If in doubt, the
builder can always call the company that manu-
factured the suspension parts for help with place-
ment and installation of the Panhard rod.

When it comes to the steering linkage used
with straight axles, there is a plan B. Early hot rods
and a few bucket Ts use what’s known as a drag-
link style of linkage. This svstem positions the
drag link on the left side of the car, connected be-
tween the steering gear and a left-side steering
arm. Despite the fact that many old Indy roadsters
ran exactly this type of linkage, it can be trouble-
some to install correctly. Unless the style of the car
dictates a drag-link type of system, most builders
are better off with a cross-steer linkage. Those who
go ahead with linkage running on the car’s left
side need to take care that the axle doesn’t experi-
ence any fore and aft movement as it moves up-
and-down over a bump, and that the steering link-
age is carefully laid out.

When it comes to deciding which type of steer-
ing to mnstall in a solid axle car, Pete Chapouris is a

big believer in the cross-steer, stvle of linkage: “To
use the drag-link type of steering correctly it has to
be laid out right,” expiains Pete. “With the Model A,
the pivot points were in the general area of each oth-
er, but when people build cars like that now, there's
just so many things that can go wrong. A lot of guys
do it because of the nostalgia thing. But look at the
old cars. The Pierson Brothers coupe is a cross-steer
car, and that was built in 1949, When Henry started
using cross-steer the hot rodders of the dav followed
suit. The cars we buiid at SO-CAL now, they all use
cross-steer linkage, it's just so much better.”

if this were a class or seminar, someone
would be sure to raise a hand at this point and
ask, “What about using a rack-and-pinion gear
with a dropped axie?”

The answer is ne. You can’t. Well, you
shouldn’t use a rack-and-pinion with a dropped
axle. Sure, we've all seen it done with varying de-
grees of success. That doesn’t mean it's a good or
a safe idea. Tirst, the rack has to be mounted to
the axle, then some kind of flexible link must be
fashioned between the steering shaft and the gear
which moves up-and-down with the axle. Not a
good plan.

Where a rack does work extremely well is
when it's used with an independent front suspen-
sion and the rack is designed to work with that sus-
pension system. As mentioned before (but we'll
mention it again} the rack and the suspension
must be matched. In order to avoid bump steer,
the ends of the tie rods must move through the
same arcs as the control arms. This happens only
when the two systems are designed from the start
to work together—or someone has carefully
matched an independent suspension package to a
particular steering rack assembly.
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“\STEERING ARMS

Abuove & Below: In a turn, ali the tires must rotate
around a common point. Because of the angle of the
stearing arms, the nside tire always turps in a little
more sharply than the outside tire,

Ag the street rod industry matures and many
of us drive bigger, heavier cars, the need arises for
power steering. Not a problem you say-—I'll just
use the power version of that Ford rack-and-pinion
and hook it up to the handy dandy GM power
steering pump. The problem this time isn’t geome-
try, but pressure, namely, the fact that the GM
pump puts out way too much pressure for the
stock Ford rack. Correctly solving the mismatch in-
velves the use of a shim kit in the flow control
valve, or an adjustable power steering valve from a
company like Heidt's.

The conventional steering gears are often

called worm-gears because of the shape of the
internal gear. A good example and longtime fa-
vorite with street rodders is the Vega gear, now be-
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ing remanufactured so you can pur-
chase one brand-new. Another popu-
lar GM gear is the 525, a late-model
manual gear that's just a bit bigger
than the tried-and-true Vega gear. GM
power steering gears can often be used
in many typical cross-steer applica-
tions. Most of the steering gear mount-
ing plates will accept either a manual
Or @ power gear. The problem with
power steering in cross-steer situations
is the tight fit on the left side of most
V-85 when installed in most street rod
chassis.

This brings us back to the topic of
mock-ups, already discussed in chap—
ter 2. This concept definitely applies
to the steering column and placement
of the steering gear. In the case of a
worm-style gear, the exhaust headers or manifold
are often pretty close to the gear, whether it's pow-
er steering or not. You probably want to clamp or

tack-weld the mounting plate for the
steering gear to the frame, in what
seems like the most logical location.
Then install the engine and check the
clearance between the shaft and gear,
and the engine, mount, and exhaust.

In addition to good ;,Lomdrv, you
need to consider the ergonomics. That
is, the column should be mounted
where it feels the most comfortable
for the driver. With the column tem-
porarity mounted, make sure the low-
er part of the column is high enough
that you can move your foot from one
pedal to the other without running
into the column.

Next, locate the steering gear on
the frame rail so that the shaft connect-
ing the column to the gear is as
straight as possible. With the wheels
pointed straight ahead, the steering gear must be in
the center of its movement. While many hot rod
builders and shops position the gear s0 the pitman
arm is parallel to the ground, that isn't necessary
for good geometry and may make for a more com-
plex linkage between the column and the steering
gear.

Remember that it’s easier to modify a header
tube or change to a different style of exhaust
manifold than it is to design a shaft with mul-
tiple U-joints and a support bearing. There are
also a number of different pitman arms available
for the most popular gears. These can be an aid in
finding the ideal position for the gear, and will
affect the gear’s effective ratio and leverage; for
instance, installing a longer pitman arm will make
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% BTRAIGHT AHEAD

and its bracket, will be magni-
fied and result in loose and
vague stecrim,

{ZERO TOE-IN}

TOE-IN CONDITION

» Among the parts vou have
to keep matched are the t tapered
l ends of the tie-rod ends and the

(USUALLY 1/8" FOR
RADIAL TIRES, 316"
FOR CROSS BIAS
TIRES}

TOP VIEW

holes in the steering arm or pit-

man arm. Even smnéar appear-

ing ends use different-diameter

tapered studs, or studs with a
. different degree of taper. Be-
cause all the components that
make up the steering linkage are
so critical to your safety, be sure
the taper and diameter of the tie-
rod end matches perfectly the
hole it fits into . . . and don’t for-
get the cotter key.

Mounting a
Rack-and-Pinion Gear

While some older indepen-
dent front suspensions use a
cross-steer system, the majority
of newer {FS set-ups use a rack-
and-pinion. The position of the
rack-and-pinion is determined
by the supplier of the front sus-
pension kit. Some are “front
stee " and some are “rear
steer,” meaning the gear assem-
bly is mounted to the front or
rear of the front cross-member,
As the posttion of the rack af-

Toe-n is very important to the way your car goes down the road. Too litte or so0o0 fectfs the overall geometry,

much can make a car prone to wander, almost like insufficient positive caster.

SO-CAL

the steering quicker. Though the U-joint manufac-
turers say the joints will work at angles up to 25 or
30 degrees, a smaller angle is always better.

The U Jomts vou use for the steering shaft must
be high- Guality needle-bearing U- -joints. There are
fess expensive U-joints out there that do not use

needle bearings to support the cross-shaft. These
are generally meant for industrial applications and
have no place in your steering shaft assembly.
Borgeson and various dealers sell complete kits
with U-joints and a shaft, as well as vibration
dampeners and collapsible shafts for safety. Sup-
port bearings and brackets for three-joint shafts are
available as well.

The mounting plate used for the steering gear
must be well mounted, preferably welded, to the
frame rail. Even a very miniscule amount of flex
between the bracket and the frame, or the gear

changes to the pmztmn of the
rack should be avoided. Stick
with the pomtmn of the rack as
determined by the engineers at
Ford Motor Company, or
Kugel, or the manufacturer of the front suspen-
sion kit.

As discussed in the illustration on alignment,
the shape and angle of the steering arms creates the
effect known as toe-out on turns. The angle of the
arms is critical. Don’t use the heat-wrench to re-
shape them and solve a clearance problem.

Things To Do

It seems this chapter is full of “don’ts” and
things to avoid. Rather than leave you on a ;‘w;?a—
tive note, we've decided to finish with some of the
things that you should do: Buy only quality parts
and kits from known supphers Take vour time
when you're doing suspension work. Think your
way through eagh step to avoid making dumb
mistakes. Have fun and be proud of the work
you've done.




In The Shop:

A

Installing A Kugel IFS

The cowlmounting hole is the reference point used by Joe in determining
- the correct place to put the front cross-member. s a good idea. though, to
doublestheck the position of the crass-member using other reference points.
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rward to determing

¥le centerting,

Tfn's demonstration was done in
the Kuge! shop by Joe Kugel, one
of the two Kugel sons who do much
of the day-to-day running of the shop

founded by their father, Jerry Kugel.

This sequence starts at the very be-
ginning with the installation of the
Cross-member.

At Kugel, all the measure-
ments start with one reference,
the front body-mounting hele or
the cowl-mounting hole, They
measure 17.25 inches forward
from the center of the cowl-
mounting hole to find the axie
center Hine on this 1935-1940
Ford {frame.

As Joe explains, " go 17 1/4
inches forward from the center of
the mounting hole, then add 1/4

"en moves that paint 1./4 inch

farthiar forvard to compensate for the effect of positive caster. The position of the cross-member is marked with a

rikar, not by scribing the frame rail,




With help from a floor jack, Joe positions the cross-
member between the frame rails. Note the straps
tack-welded across the vary front of the rails,

inch, and that’s the center of the front cross-mern-
ber. We add a quarter inch because by the time
they get the correct caster, it pushes the spindle
back slightly.” Next he marks the frame rails 1
1/2 inches on cither side of the adjusted center-
line, because the cross-member is 3 inches wide.
This particular installation uses SAC {Specialized
Auto Components) Hot Rod Products’ rails for a
1940 Ford truck (the 1935-1940 Ford frames are all
the same),

Joe likes to double-check the centerline
against other reference points. The SAC rails
have the rear-axle centerline stamped, so he can
measure forward from that mark, and do a cross-
measurement as well,

With everything marked, it's Hime to tack-weld
the cross-member in place. “You have to be careful
that the cross-member doesn’t move as you do the
tack-welds,” warns Joe, “and it's important to
move around from side to side as you do the actual

: L -
. L .

After carefully tack-welding the cross-member in place,
it's time to position the upper pivots. The ek and right-
side pivots are not interchangeable,

Joe is careful to position the pivots correctly-—a mistake
at this point will make it difficuls or impossible to get the
alignment correct later.
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In The ShOp continued

ing the final welding of the cross-member and pivots,
gure the parts are positioned correctly, With the frame at ride-rake, a protractor can be used to ensure

Ths eccentrics seen here are affixed
to the upper-arm pivot shaft with set
screws. By turning the shaft both
eccentrics move, thus affecting the
camber. The shims are used to
move the arm front to rear and thus
set the caster. Kugel upper and
lower arms are investmeant cast
stainless steel.
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The assemoly of the front suspension starts with the
instafiation of the lower arm, held in position by this
simple strot.

finish welding, so vou don’t concentrate too much
heat in one area and cause warpage.”

Next he sets the upper A-arm pivots in place;
these are separate pieces of the cross-member. Joe
shows me the difference in the two parts, and
emphasizes the fact that these are not inter-
changeable from side to side. Once they are both
tacked in place, Joe does a series of double-checks
to make sure they are positioned correctly. As he
explains, “If they are off very much, you proba-
bly won’t get the alignment within specifica-
tions.” He also does a cross-measurement to en-
sure they are square.

Now we install the actual front-end compo-
nents for the Phase I independent front suspen-
sion. The upper and lower arms are investment
cast, 17-4, heat-treated stainless steel. This suspen-
slon uses a rear-steer rack-and-pinion gear.
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Joe has assembiad tha spindie and rotor and now sets
the whole thing in place on the lower ball joint.

Joe installs the lower arm first, and a tempo-
rary strut is used to hold it in position. The Kugel
front end shown here uses eccentrics, ftwo per up-
per arm, for alignment. The eccentrics are turned
to adjust the camber. Shims are used to move the
upper arm ahead or back and thus change the
caster angle.

This kit's spindle assemblies are cast from 17-4
stainless as well, and Joe installs the spindies next.
In‘this case the rotor and caliper are already in
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In Th Sth continued
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': : T?}F}'Q{);ﬁ@"'pimt arm goes in last. Once the arm s in place, the enad
- against the flats machined on each pivot shaft.
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place, though vou could certainly
install just the bare spindle as-
sembly. The upper arm and ec-
centrics come next. Joe points out
the importance of properly as-
sembling the upper arm assem-
blies. “People need to realize that
the set screws should be tight-
ened against the shaft. That way
both of them move at once when
the shaft is turped-—and you will
correctly adiust the camber.

foe ¢ in tact do o camber
check with a magnetic camber
gauge, explaining, “You need to
be close to ride height to do this,
with the temporary shock-strut in
place. Then check the camber.
.| This can be done with a protrac-
L tora
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: e well Builders should check
An old-fashioned magnetic camber and caster gauge is used to do & rough the camber before thev do the fi-
camber adustment and ensure that the cross-member and related components nal welding. Also, as a good cast-
are positioned correctly. A protractor could be used for this as well, er check before the final welding

is done, we tell them that the
front cross-member should be lovel, or kicked back
b degree with the frame at the ride rake”
Though a sway bar is available for this front
ond, Joe did not install one at this time,
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The finished installation, complete with steering rack, seen in a vary similar frame at the Kugsl facilioy,




l The Shop: Installing Front SUSPeons

¢ seguerice confinues the construction of a fairly
Fypical street rod chassis for a Deuce pickup truck,
Csipe chassis we saw in chapter 2. The front sus-
i sed ism ¢ is Hu’ upm zde sgsfmr fmm chdf s

it f';»'zsmiiati(m 50;;;4(??350 photographed af
omponents shop.

: T_' & Cnmponenth
s This Heldt's kit includes upper and lower
arms made from polished stainjess steel. The as-
‘sorted Bardware that comes with this kit is pol-
: mﬂeas as wcll In order to achieve the r}de

Q 4«-111@1‘1 dmpped spmd es Jhe\, made thls
regarding the spindles aEtLr disCU%mg the
ject W%%h the mahn;uans at Heidt’s, As Neale

_zm,,'-“Hmd? s suggested the 2-inch d;’opped
tle would put the truck where we want it,
-._ms ej am wl’mt we aazd aiaou% %he' rake and ride

_f_;r:at smp, dnd. pe.zhaps the most important
Eht": installation of the front cross-member,

e

Clisa gond ea to start the assembly by first spreading everythsng aut on the floor or the hench. The Heide's kit
- ._u_me:i _?'EEW} inciudes stainlass upper and lower arms and dropped spindles.

already covered in chapter 2. It's a g{md idea to lay
out all the parts on the floor, simply to ensure you
have all of them, and that you understand what
bolts to what. By putting all the parts in one neat
grouping, you also make it less likely that vou will
forget to install one part or one bolt.

With the cross-member in place, Neal goes
ahead and installs the steering rack, which mounts
in straightforward fashion to the mounts that are
part of the cross-member. Next come the lower
control arms, which bolt to the mounts on the
cross-member. Neal now bolts the lower shock
mount to the lower control arm with the supplied
hardware. The shocks came from Heidt's. These
are adjuqtab]e for rebound damping, and include
the springs recommended by Heidt’s for this par-
ticular vehicle. It's important to face the shoc ks so
that the adjustment knob is as accessible as possi-

ble. The upper arms belt on next, followed by the
dropped spindles.

When instaliing the front suspension for the
last time, be sure to get the nuts tight enough that
the tapered male part of the ball ]omis are drawn
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The front cross-member is already installed, so Neal can go ahead and install the steering rack, which holts to

brackets that are part of the cross-member,

Wich the rack in place Neal instalis the lnwer

arms first,
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installation of the adjustable front shock absorbers
COIMES NexD,

up fully into the matching female hole in the spin-
cdle assembly. Conversely, if you're just doing a
meock-up, avoid pulling the pins up too tight, as
they can take a set and be hard to remove. The
trick to disassembly after the pin is fully drawn up
into the spindle is to hold one hammer head on
one ide of the female spindle assembly while rap-
ping the other side. This will “pop” the tapered
pin out of the hole. Don’t be tempted to whack the
tapered stud itself, as damage to the threads is
sure to resull. You can also rent or buy a “pickle
fork” that witl do the same thing,

Onee all the suspension arms and the spindle
assemblies are in place, it's time to install the ro-
tors. As menfioned clsewhere, if you've never
packed and installed a set of wheel bearings be-
fore, ask for help. Most garages have special tools
or adapters for the grease gun that force the grease
up between the individual rollers. It doesn’t hurt
to put a'bit of grease on the outer bearing races as
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This part of the assembly is pretty straightforward. After
installing the lower arm and coll-over, Neal positions the
upper arm and stides the upper pivat bolt in place.

well, If the rotors come without the bearing races
installed, be sure to use the correct driver during
the installation and be sure the races are fully seat-
ed in the hub. The grease you use must be rated for
wheel-bearing use on cars with disc brakes. When
tightening the nut for the wheel bearings, be sure
to follow the recommendations in a good service
manual so they don’t end up foo tight or too loose.

Most of these suspension kits and assemblies
come with their own instructions, which may in-
clude a quick wheel alignment check. Remember
that the car needs to be at ride height before you
check the alignment, Camber can be checked casily
by placing a digital level or angle gauge on the ro-
tor or hub surface. The caster angle, however, can
be hard to check on a car with independent sus-
pension if vou don't have access to the turn plates
that are part of a good alignment rack.

Installing the sway bar for this kit involves
drilling two holes into the frame on either side.
These holes are used to mount the two pillow
blocks that locate the swav bar. In the case of
the Heidt's Superide, the sway bar needs to be
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The Heidt's system uses threaded collars at either snd
af the upper arm to adiust both camber and caster.
Note the adjustinent knob at the upper end of the Aldan
shock, used to control rebound demping.

installed before the front end is fully assembled,
something Neal discovered the hard way (which is
why it's a good idea to assemble most of these
components twice, once during the mock-up and
ongce for the final assembiv). Also of note, the
threads on the end of the sway bar were damaged
stightly during shipping-—that's why it’s nice to
have a tap and die set in the tool box.

What's left is the instaliation of the anti-away bar, sesn

here mounted in the two piliow bincks behind the oross-
marmber, with the inks tying # o the lower coibover
mounting holt,

Once the upper and lower arms, coibovers, and anthsway bar are in place, the front suspension is essentially
installed. Installing front rotors and calipers will be covered in the brake nhapter.
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'Rear Suspension
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Laddes bars; as used on rmany S0-CAL cars and sold in kit form, make a nice, simple, functional rear suspension that

works with either a buggy spring or a pair of coil-overs.

¢ emphasized in chapter 3 the importance of

‘the front suspension. That doesn’t mean the
rear suspension is unimportant, or that you shouldn’t
give careful consideration to the type of rear sus-
pension that best suits vour new rod. Many road-
sters leave the rear suspension open to view, which
mearns the rmr Huspvnsnm can be an impmtant
part of the-car’s visual package. Even if yours is a
fat-fendered car with a mwstly invisible rear axle,
the linkage, springs, and the rear-end assembly it-
self cer minév contribute to the ride, handling, ‘and
ride height of the car.

A discugsion of independent versus solid rear
axles runs parallel to the discussion of front axles.
An independent rear suspension provides better
handling and ride (in most situations). The down-
side is cost and mechanical complexity.

While the high zeoot cars in the mag,aﬂzms
might have a fuilv independent and polished

0

rear suspension from Kugel, or a converted
Corvette or Jaguar system, that doesn’t mean
vou can't instali a solid Ford 9-inch rear end with
coil or leaf springs. Literally millions of cars and
thousands of hot rods are motoring around to-
day on nothing more sophisticated than a solid
rear axle, two spnnw, and the linkage necessary
to keep it all in place.

Solid Axle Options

A solid rear axle can be supporied in a variety
of ways: two paraliei leaf springs, a single trans-
verse buggy spring, a pair of coils, or a pair of air
bags. Henry Ford liked the buggy spring, used on
most of his cars up to 1948, Today, that option is
less popular, though the Kits and components
available fmm S0- (_J\L {and a few others) are mak-
ing the buggy spring a more viable rear suspension
choice than ever before,




Before deciding which is the best suspension
option for your solid rear axle, consider the options.

Leaf Springs

Though low in sex appeal, there’s nothing
wrong with leaf springs. They're durable and read-
ily available and make a good suspension, especial-
ly under heavier, fatter cars. Spring assemblies like
those from Posies come with slippery, synthetic
buttons under the end of each leaf to minimize in-
ternal “stiction,” one of the inherent disadvantages
of leaf springs.

Another way to eliminate friction from within
the spring pack is to eliminate the pack and use a
single leal. There seem, however, to be some prob-
lems with these products and many have been
withdrawn from the market,

Height adjustment js difficult at best with leaf
springs. Sure, you can always use lowering

Installation of a quick-change rear end in a Deuce frame
requires the use of a Model A-style rear cross-
member. 50-CAL

blocks like the kids did on their 1952 Fords, but
wouldn't it be better to buy the right spring the
first time? In order to lower the rear of the car,
some rodders pull one or more leafs from the
spring pack. Before following suit, however, con-
sider that all those leafs in the pack were de-
signed to work fogether. The best