HEADERS

AMERICA'S MOST

MISUNDERSTOOD SPEED EQUIPMENT
by Ivan T. Galanoy

HEN one wide-eyed, youngish enthusiast recently

wandered into a Midwestern speed shop and blandly
asked for “Some eight to one headers please” (he actually
wanted a pair of high compression cylinder heads), it just
about summed up the misunderstanding, the confusion, the
rough estimates, the guesswork, the pro and con, the snake
oil ballyhoo and the vast amount of misinformation which
has been circulated—and accepted—about those aluminum-
painted swoops of fabricated steel known to the trade as
“exhaust collectors” and to the enthusiasts as “headers.”

Within a period of three months late last year, one automo-
tive magazine reported that, to all intents and purposes,
headers were worthless, an aircraft manufacturer asked the
government for an increased contract for the construction of
a new type of aircraft header, a trucking company spokesman
indicated that the installation of headers had cut truck travel-
ing time by 20 per cent, a Detroit engineer mentioned that
headers would rapidly become “optional” equipment on Amer-
ican stock cars, a small town judge made a newspaper state-
ment attacking “hot rod” exhaust systems and a doctor asked
his garage to install outside headers on his trim import, “be-
cause they look fast.”

For everyone who was interested in his automobile and its
performance. headers and their addenda, pipes, straight-
through mufflers, had suddenly come to the fore, had suddenly,
(if you listened to and believed one group), offered amazing
power increases at a minor cost. If you listened to the other
group, you would have found headers, duals, straight-throughs
attacked as worthless, expensive, fuel-consuming and ugly.

Standing bright and clear above the innuendo of both sides,
of the statement and the countercharge, was the unalterable
fact that all high performance cars, the rods, sprint cars, track
jobs, and most of the screaming, high performance imported
bombs contain headers as a built-in, important part of the
exhaust system.

Also verified is the fact that there are close to one million
headers in use today, in use on stock or close-to-stock Ameri-
can cars right now. The manufacturers of headers, duals,
straight-throughs indicate that sales are up, that the factories
turning out this special exhaust equipment are busier than
they've ever been before and that there has been a complete
reverse in customer appeal . . . with over 65 per cent of their
product going on very late or brand new stock automobiles.

Of late, alvo. enthusiast conversation about torque, wheel
horsepower and all-around performance has picked up the
new “balanced” exhaust systems as a theoretical method to
more horses for less dollars. )

To take a good inside look at all of this speculation about
some 18-gauge tubing and to wipe all of the hogwash away
from this subject for once and for all, ten days of tests and
trials were set up with an engine currently considered one of
the best American designs, the new 150 hp Red Ram Dodge
V8.

The automobile, however, was no ordinary Dodge. It was
the light blue four door sedan which, with a convertible,
shared honors in the capture of 196 AAA stock car records
on the salt at Bonneville early last fall.

The idea behind the tests was to check claims and counter-
claims, toss in some speculation, use a few mathematical
formulas and a bit of rumor, add them all up . . . and then

MOTOR LIFE, February, 1954

35



After initial test and preliminary to the
final one, stock exhaust (right) was
replaced with improved system (left)

Unobstructed view of header installation
is impossible on V-8. Here an in-line
six gets the complete header treatment

look at the electric instruments to see if
fact resembled fancy in any way. Testers
were not interested in acceleration figures
or top speed figures for two reasons: the
human element at the controls. and the
basic plan behind the research, to find
out what headers can do and if they're
practical for stock cars and everyday
drivers.

The researchers then questioned speed
shop owners handling all equipment,
garage mechanics, drivers, rodders, en-
thusiasts of all types to gather opinions
on the “balanced” exhaust systems (head-
ers, pipes, mufflers), manufactured by
six different organizations in the United
States. Douglass equipment was selected
as representative of well engineered. well
constructed exhaust systems.

It was decided to use the Clayton
chassis dynamometer at Nicson Engineer-
ing Company in East Los Angeles to
make sure readings were accurate and the
car performing to maximum efficiency.
The headman, Nick, ran the tests.

What did we find out? Plenty. We ran
those tests over and over to check any
possible inaccuracies or any inconsist-
encies. we ran them all in the same gear,
we ran them on the same gasoline, we ran
them under the same atmospheric condi-
tions, and we ran them hard. hard enough
to keep a water hose spraying on the
rear tires from time to time to keep the
tread on the tires. We took horsepower
readings. back pressure readings. rpm
readings. mercury readings. and every
conceivable type of realing which could
reflect the true performance of three dis-
tinct types of exhaust systems—stock,
dual exhausts with stock manifolds and
straight-through mufflers, exhaust headers
with dual exhausts and straight-through
mufflers,

The essential differences between a
stock manifold and a header lie in the
design and the interior finish. Stock
manifolds have an exhaust collector
bolted fairly close to the engine and the
header manufacturers indicate that this
and the rough cast interior cause back
pressure which cuts down engine effi-
ciency. Headers, however. are designed in
gradual curves, with the collector built
as far as practical away from the engine.
The manufacturers also attempt to design

dual exhaust lines with no sharp turns,
indicating that sudden bends in the pipe
are to blame for high back pressure read-
ings. In addition, baffles have heen re-
moved from the specially designed muf-
flers and the core has been surrounded
hy steel shavings (or in some cases, fiber-
glas) to deaden the exhaust sound.

The first test on the world champion
Dodge showed a maximum 94 hp at the
rear wheels at 4.000 rpm or 45 mph.
When the rpm count was dropped to
3.800 or 40 mph, the horsepower dropped
off to 90. At 30 mph or 3200 rpm. it was
85 hp and at 25 mph or 2500 rpm, it was
75 hp. These readings were taken with the
stock Dodge manifolds, a crossover pipe
and a stock Dodge muffler.

Douglass then installed dual exhaust
pipes, straight-through steel packs and
tail pipes. Stock Dodge manifolds were
retained.

One important factor during these tests
was the location of the maximum rpm
output range. Many uninformed enthusi-
asts believe that the automobile engine is
producing its maximum horsepower only
when the engine is revving at peak. The
Dodge engine revs up to 4,700 rpm (fac-
tory recommended top, although the
Bonneville drivers were revving it over
5.000), actual horsepower and rpm curves
show that most engines lose power in the
higher rpms. It requires a complex instru-
ment like the dynamometer to compute
the maximum horsepower rpm, and on
the test Dodge it was 4,000 in 2nd gear.

With dual pipes, steel-packs, stock mani-
folds, the engine was revved up to 4.000
rpm . . . and the horsepower needle
started clambering, didn’t stop until it
had reached 109. That is a 15 hp increase
at the same speed, same rpm . . . with the
elimination of a crossover pipe! At 3.800
rpm the engine was delivering 98 horses,
at 3,200 it was 87 and at 2,500, 77 hp.

The car was then tested with Douglass
headers, exhaust lines and steel pack
mufflers, what the manufacturers call a
“complete, well balanced exhaust sys-
tem.” And this test surprised everyone
including the testers. With the complete
exhaust system, the engine was puiting
out 112 hp at the rear wheels . . . or
more than the 1950 and 1951 Cadillacs
had put out on that same dynamometer.

Tests run by Nicson Engineering on the Clayton chassis dynamometer pro-
duced figures listed below. Those in top group indicate rear wheel horsepower

2500 RPM 3200 RPM 4000 RPM
Stock 75 85 94
Duals 77 87 109
Duals, Headers 7 87 112
Bacl: Pressure Comparisons in Pounds
STOCK DUALS DUALS-HEADERS
Peak rpm (4000) 4.7 2.6 8
Low rpm (2500) 2.5 1.1 A4
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At 3,800 (remember. this is low speed,
40 mph), the Red Ram was breathing
deeply, tossing out 105 hp. At 3,200, the
reading was 87 and at 2,500, the reading
was T7.

But the important story is in the back
pressure comparisons, that back pressure
which can create turbulence in the stock
manifolds, restrict free breathing of the
engine. The completely stock Dodge was
delivering 3.3 pounds of back pressure
on the left side at the crossover pipe and
2.4 pounds of pressure on the right side
at 45 miles per hour. With the installa-
tion of dual exhausts and straight-through
mufflers, the back pressure dropped to
an even reading of 1.3 pounds in both
lines . . . at the same speed. The addition
of headers slashed that back pressure to
1.0 on the left side and .8 on the right
side. Amazing? You bet.

In another comparison, the 25 mph
reading on back pressures with the stock
car was 2 pounds on the left side and 1.4
pounds in the crossover pipe. With the
installation of a complete exhaust sys-
tem, that reading dropped to .4 pounds
on both sides . . . almost an immeasurable
quantity!

The tests also gave short shrift to those
critics who have indicated that headers
and straight-throughs waste gas. With
the stock exhaust system, the fuel-air
ratio was 12.9 to one at 4,000 rpm with 0
vacuum. With headers, duals and straight-
throughs, that ratio dropped to 12.4 to one
at the same 4,000 rpm with 0 vacuum.
The car actually needed a leaner gaso-
line mixture after this exhaust equipment
was installed.

In addition, the engine ran some 10 to
15 degrees cooler under load. This type
of measurement is not one which shows
readily after exhaust systems are in-
stalled, but, rather, does its work quietly
without gauge readings of any type in-
side the American stock car.

But perhaps the most important factor
involving headers and dual pipes is their
simplicity. ease of installation and ease
of maintenance . . . none. The components
have no moving parts, are welded and
bolted together and on your car and com-
pletely forgotten from that point on.

With all of these obvious advantages
then, why doesn’t Detroit incorporate
duals and headers? Detroit has. The
Cadillac now has duals, the new Chrysler
has duals, the Chevvy Corvette has them
and Fords, for the past few years, have
had holes punched in the frame for the
passage of a second exhaust line. So far
as headers are concerned, Detroit has re-
cently been appraising their exhaust sys-
tems, redesigning the manifolds, introdue-
ing new manifolds with good flow, little
restriction. But still, the back pressure,
as in the Dodge, builds up. A well-de-
signed header solves that, helps the ex-
haust gases flow smoothly and evenly
through its curved racy-looking design.

(Continued on page 63)
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Chassis dyno tests were run by Nicson Engineering Company in Los Angeles. The
AAA abbreviation painted on side of the *54 Dodge was left over from Bonneville

Writer Galanoy observes the results of one test. Repeated checks were made with
equipment under a wide variety of conditions to insure absolute accuracy

Following complete installation, the Dodge was also tested on various surfaces
where it showed exceptional acceleration. Here it makes a fast run on dirt road

37



HEADER TEST
(Continued from page 37)

For the horsepower increase, the price
of headers, duals and mufflers is nominal.
Equipment for the average installation
runs somewhere between $60-$100. This
does not include installation charges
which are based on working time and not
on make or model. It can be as inexpen-
sive to install duals and headers on a high
price car as a low price car . . . if the
installation route is as simple. And lest
those with six-cylinder engines or in-line
8’s tend to believe that duals are advan-
tageous only on the V-8’s, let them take a
momentary look at the porcelain-covered
headers attached to the Jaguar six, the
car and the engine which recently turned
over 170 mph on a measured European
course.

To sum up then, the addition of head-
ers, dual exhausts, straight-through muf-
flers, a balanced exhaust system from one
manufacturer, gave an additional 18 hp
at the rear wheels at the same rpm read-
ing. At the same time the automobile ran
cooler, the engine burned less gasoline,
and gave all indication of living a long,
healthy life, without the restrictions im-
posed by the constricting stock manifolds.

If you should, by accident, run into
that wide-eyed Midwesterner and he tells
you that he now has eight to one headers
on his car, don’t laugh. Correct nomen-
clature or not, he can probably take you.

CLASSIFIED

Classified advertising rate: 25 cents per word,
$5.00 minimum charge. Payments in advance.

NEW AND USED SPEED EQUIPMENT—New:
Speed-O-Motive, Lincoln 9-51 racing pistons, pins,
rings, .125 oversize, $40. New, Nicson Cad dual
guad manifold and linkage, §57.50. Filled, drop
axle $20. exch. USED: Model A aluminum fly-
wheel $14. Windfield flat head $20. Acme flat
head, $12. Chevy dual manifold and carb. Thick-
ston, $25. Milled and ported Chevy powerglide
head, $27.50. Mallory ignition, Ford and Merc
'49-’53, Olds V8, one each, $17.50. W&H Dual
Coil, '49-'53 Ford & Mere, $22.50. Two 7.50 x 16
Firestone “Indy” tires, $30 per pair. Misc. used
cams, $15 to $22. Y stroked shaft, $15 Lo $25.
Ford 6 '45-'51 Knudsen head $35. Knudsen mani-
fold, 1 carb, '42 to '51, $25. Blair's Auto Parts,
2675 E. Foothill, Pasadena 8, Calif. RY 18644.

1951 CAR MODELS—1b; scale, all metal. chrome
trim. Send for catalog. Ajax Co., Dept. HU-10,
2637 Division, Chicago 22, Il

1954 EDITION—It's new! It's different! Get
world’s largest Auto Accessory & Parts Catalog
and save money. 132 pages. Over 50,000 items,
including Hollywood  Accessories, Hi-Speed
equipment, Rebuilt engines, all parts and acces-
sories for all cars and trucks. We have that
hard-to-get part! Jam packed with bargains.
Completely illustrated. Send 25¢ (refundable).
J. C. Whitney, 1919-KF Archer, Chicago 16. IlL

SHIFT WITH EITHER HAND. Left hand gear
shift lever attachment, $2.00 postpaid. Write

APT INDUSTRIES, 3248 Audubon St., East St.
Louis, Illinois.
PROFESSIONAL Automotive Gauges — surplus

stock of Famous Gale Hall instruments, brand
new, original cartons! Compression gauges, orig-
inally $10.75, only $2.98 plus 40c postage! Pre-
cision engine analysis vacuum gauges, originally
$12.50, now only $4.58 plus 40c postage! Catalog
of other bargains sent free with first order! N. E,
Surplus Sales, Dept. HUA-2, 87 High Street, New-
buryport, Mass.

PROFESSIONAL Automotive Gauges — surplus
stock of famous Gale Hall instruments, brand
new, in original cartons! Compression Gauges,
originally $10.75, only $2.98! Engine analysis vac-
uum gauges, originally $12.50, only $4.58! Fuel
pump tester, originally $8.10, only $3.09! (Add 40c
each for postage). New England Surplus Sales,
67-HU2 High Street, Newburyport, Mass.

MOTOR LIFE, February, 1954

® MONEY BACK GUARANTEE ® MOMEY BACK GUARANTEE ® MONEY BACK GUARANTEE e MONEY BACK GUARANTEE ® MONEY BACK GUARANTEE ® MONEY BACK GUARANTEE *

MONEY BACK GUARANTEE ® MONEY BACK GUARANTEE ® MONEY BACK GUARANTEE

Modernize Your Car!

SC00P-R-CHARGER |

Gives your car the customized appear-
ance of the finest in the automotive
field. An upper hood air-scoop which
directs o stream of fresh air directly to
carburetor for increased horsepower.
Cooler motor—better gas mileage—
more efficient carburetor. Minimizes the
danger of vapor lock. Eliminates need
for propping hood open for extreme
summer driving. Fits all alligator type
hoods with no center obstruction.

Chrome plated with plastic ornament.

Either
Size

BI-PASS

HURRICANE ‘

UNIT

A complete muffler Bi-Pass Unit to give
your car the power and zip of straight
pipe performance, in non-restricted
areas. Unit complete as illustrated, in-
cludes dash control; cut-out and cut-in;
48" flexible tubing, clamps and all nec-
essary fittings. Senior fits 134" to 214"
pipes; Junior fits 114" to 158" pipes.

30

Any $
Size

We pay all delivery charges

$SA95

We pay all delivery charges

HURRICANE

 CUT-OUT

4 We pay all delivery charges

Either
Size

The original Hurricane Cut-Out comes
complete with template pattern for cut-
ting exhaust pipe for easy installation.
If you want a Hollywood type muffler
on your car, be sure to install it with
& Hurricane Cut-Out so you can retain
your original muffler for the benefit of
restricted areas and your nerves. Two
sizes: Senior fits 134" to 2V4" pipes;
Junior fits 174" to 158" pipes.

We pay all delivery charges

CHROME

| GENERATOR COVER

Only a fraction of the cost of a Chrome
Generator. Beautiful — attractive — du-
rable construction—perfect fit—easy to
install. Does not affect the operation of
generator, Adds smartness and glam-
our to your car.

Mo. FF10 fits Ford & Mercury 1942-°48
No. FF20 fits Ford & Mercury 1949-'53
No. GM10 fits General Motors cars ‘40-'53
MNo. CP10 fits Chrysler Products 1940-'50

These quality items available at your local Hot Rod and accessories store—
if none in your community order direct from factory. All items sent prepaid to
you same day order received—for fast action send check or money order by
airmail for 24-hour service to most localities. Satisfaction or your money back

guarantee on all items.

Get Ready Now for Summer Driving Days Ahead

ST. LOUIS PRODUCTS CO. Box 24R, Normandy 21, Mo.
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