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~ The folks at Hedman 
provided with this 

assortment of goodies to 
assemble our headers In 

addition to build-your-own 
components such as these, 
they also offer completed 

headers for everything 
from street cars to all out 

race applications. 

~ In order to confirm the 
header tube vs. exhaust 

port alignment; we placed 
the gasket over the port 

and noted the mismatch. 
As delivered, the Hedman 
gasket and flange ceiling 
were lower than that of 

the exhaust port We opted 
to slot the boltholes to 

shift the flange upward 
to resolve this issue. 
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ou buy the best short block money can buy, 
you spend a fortune on the latest, double 
throw down, ultra trick, CNC ported heads 

and the matching intake. Then, you throw it in your 
ride and slap on a set of undersized headers and you 
expect to win races? You might as well try to run a 
marathon while breathing through a straw. If you 
can't get the exhaust out, you'll never get the fresh 
air in, particularly if you are running N/A or on spray. 
While you can rely on the piston to push the exhaust 
out to some degree, pressure in the exhaust system 
attempts to tum the crank backwards and robs you of 
piston horsepower, which would be better used at the 

Hedman 

If you can't get the 
exhaust out, you'll never 

get the fresh air in. 
rear wheels. If you scavenge the cylinders well 
enough, you might actually be able to use the low 
pressure left in the wake of the previous cylinder's 
exhaust event to draw the charge from the cylinder. 
Making horsepower isn't strictly about getting more 
fuel and air into the engine (though that is a nice 
byproduct of a well scavenged cylinder) it is also 

High-End Header Parts 
While Hedman supplied the bulk of the pieces we 
needed, we did pick up a few pieces from the 
folks at SPD. More of a specialist than Hedman 
whose product offering covers the majority of 
applications, SPD was able to provide us a 1-7 /8" 
x 3" collector as well as a transition tube to adapt 
our 3" collectors to our turbo flanges. In addition 
to these handy mild steel pieces, SPD also offers 
merge collectors, v-band flanges, flanged, bends 
and more in mild steel as well as 304 and 321 
stainless. While their prices aren't the cheapest, 
Chris Williams, president of SPD is quick to note 
that they go to great lengths to provide some of 
the finest quality exhaust components on the 
market. We suggest paying their website 
wwwspdexhaust.com a visit where you can 
download a copy of their latest catalog. 

about freeing up wasted power and getting the 
exhaust out 

All of the best engine parts available aren't going 
to do you much good if you don't place them in the 
company of a qua lity set of pipes. This month we're · 
going to take a look at what separates the right set 
of headers from the wrong set. In the world of 
NMCA heads up racing, there are many 
combinations. We'll take a look at some of the 
unique requirements of N/A. nitrous, turbocharged 
and blown engines. We'll not only study some of the 
science of header design, but also the various 
materials, processes and styles available as well as 
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• With our flange 
clamped to the·workbench 
we began laying the tubes 

in position. using a 
torpedo level as well as 

lines drawn on the bench 
to keep the tubes square 

and using our trusty 
magnet to keep tube 

segments in position as we 
tack welded them together. 

• We created a layout on 
our steel worktable and 

clamped the header flange 
down using vice grips to 

keep it flat as we welded 
the tubes in position. 

Failing to do so may permit 
warpage, increasing the 

likelihood of leaks at 
the head. 
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A LOOK AT HEADERS THEIR DESIGN & FABRICATION 

some of the obstacles typically encountered when 
attempting to build your own headers. Whether you 
opt to build your own, buy a set of mass produced 
headers, or buy a set of custom fabricated headers, 
there are several options available. 

The first, most obvious and undisputedly most 
critical dimension is the primary tube diameter. Going 
too large will needlessly reduce exhaust velocity, 
thereby limiting the benefits of cylinder-to-cylinder 
scavenging, as well as inertial cylinder emptying 
effects. Much as a rapidly moving intake charge will 
continue filling the cylinder after the piston passes 
bottom dead center and the intake valve begins to 
close, a properly paced exhaust charge offers a 
similar benefit when carrying spent gases from the 
cylinder. While these effects are largely a product of 
an efficient port design, the header tube itself is an 
extension of the exhaust port This line of thinking 
has made stepped tube headers increasingly popular 
in recent years. The stepped tubes allow the exhaust 
gases to decelerate less abruptly than a constant 
diameter design. In addition to maintaining optimal 

A; With the fast of 
two coats of Jet-Hot 
2000 ceramic in 
place, our header is 
ready to enter the 
oven where the 
coating is cured. 
Once this first coat is 
cured, a second will 
be applied and cured 
as well. After the sec
ond coat is complete 
parts are forwarded 
to the quality control 
department and 
thoroughly inspected 
before shipment to 
the customer. 

C: Having invested a 
great deal of time in 
carefully degreasing 
and blasting . the 
folks at Jet-Hot 
carefully handled our 
headers with cotton 
gloves to ensure that 
the raw surface did 
not get contaminat
ed. It is this attention 
to detail that has 
earned them the 
reputation as 
the industry leader. 

B: Before coating, our headers were thermally degreased 
and brought here to the Jet-Hot blasting department 
where both the interior and exterior recewed a thorough 
blasting to remove any remaining contaminants and 
provide a roughened surface which promotes maximum 
adhesion of the coating. 

D: After thoroughly coating the interior using their 
proprietary technique, the first of two exterior coats of 
Jet-Hot 2000 ceramic coating is applied. 

·····································································•············································································································· 

Jet-Hot, It's Just Plane (err) Plain Cool ... 
In light of the fact that uncoated mild steel headers aren't as well suited for the rigors of a turbo 
application as their stainless steel counterparts, we opted to have our headers coated with Jet-Hot 2000 
heavy-duty ceramic coating. While we're certainly looking to avoid spending money where we could avoid 
doing so, we felt that this was an area where we couldn't afford to skimp. There are some commercially 
available coatings and do-it-yourself options, but Jet-Hot is undoubtedly the leader in the field. Rather than 
using the off-the-shelf coatings available to most commercial coaters, Jet-Hot has developed their own 
proprietary coatings, which offer protection superior to the competition. The coatings themselves are only 
half of the equation however, as each part treated by Jet-Hot undergoes a rigorous high temperature 
degreasing and aluminum oxide blasting prior to receiving two coats (many vendors apply only one coat) 
on all interior and exterior surfaces. While the severity of our application demanded the use of the 
2400-degree resistant Jet-Hot 2000 coating, those running nitrous and naturally aspirated applications 
would likely prefer the high-luster Jet-Hot Sterling (up to 1300 degrees F) or Extreme Sterling (up to 1700 
degrees F) coatings. The folks at Jet-Hot are so confident that their coatings will do the job, that they offer 
a lifetime rust-through warranty on coated parts. In addition to greatly extending the life of the headers, 
use of thermal barrier coatings reduces the likelihood of flash fires with the reduced surface temperatures 
of header tubes.. 



A LOOK AT HEADERS THEIR DESIGN & FABRICATION 

By selecting the proper collector 
diameter, optimal velocity is sustained 

and maximum inertial scavenging effects 
are recognized. 
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> Our front tubes 
pr~nted too tight a 

radius for the standan:I 
u-bends. This piece from 

Pro-Werks was just 
what the doctor ordered. 

> This photo shows our 
completed drivers side 

header in place. Our 
custom built header 

handily cleared all potential 
obstacles while also 
allowing easy spark 

plug access. 
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velocity near the port exit. the steps in the tube act 
as reversion dams with prevent backflow/reversion as 

exhaust velocity slows and the exhaust valve closes. 
Straight tube headers are not entirely without this 

benefit however as header tubes are generally larger 

than the exhaust port This mismatch behaves in a 
manner similar to the steps in a stepped header. 

When sizing header primary tubes, the primary 
factor is exhaust port cross section, which is 

generally indicative of the volume the pipe will be 

passing and the power level it will be supporting. 
Straight tube high horsepower small-block headers 

start out around 1-7/8" and commonly range up to 

2-1/8" (or larger in radical applications). Stepped tube 
designs start at slightly smaller sizes near the port 

~~ 
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Custom 
Given the time consuming nature of the task of designing, cutting and fitting all of the pieces, then 

welding them all together, we gained a greater appreciation for the price of a custom built set of headers 
such as those offered by Kook's and Lemon's. The piece shown here has yet to be equipped with the 

turbo flange. 

The first, most obvious and undisputedly most critical 
dimension is the primary tube diameter. 

and often reach 2-1/4" at the collector. Serious big 
block primary tubes on straight and stepped headers 

are typically a 1/8 to 1/4" larger than their 
small-block counterparts. If you plan to build your 
own set of headers, you'll need to do some math (a 

quick Google search should find you a theoretically 
ideal header tube diameter/length calculator) to 

determine the size which is best suited for your 

application. If you plan to go with a set of pro built 
headers such as those offered by Kook's, Hedman or 

Lemon's, a call to their tech departments can quickly 
get you into the best piece for your ride. 

Once the decision regarding primary diameter is 

made, the length must be determined. Though much 
noise has been made about getting all of the primary 

tubes equal in length, 90-degree V-8 engines aren't 
particularly sensitive to variances in tube length less 

than a few inches. An equal length header is of 
greatest benefit on an engine where all cylinders on 
a bank fire at even intervals (i.e.; inline engines). By 

keeping the tubes equal in length on these engines, 
the exhaust pulses may be "lined up· in order and 

passed through the collector in sequence. Spacing the 
exhaust events evenly minimizes peak pressure in 

the header, as giving each cylinder a distinct window 
to "pass gas" will prevent the exhaust from "stacking 

up" in the collector. By selecting the appropriate tube 

length, negative pressure waves can be timed to 
arrive as piston velocity (and exhaust velocity) slows 

and assist with scavenging the last bit of fumes at 
low rpm's while also using the opposing high pressure 

wave to prevent over scavenging during overlap 
periods. Regardless of engine size, most studies 

suggest running primary lengths ranging between 
28-30 inches on high RPM race engines. 

In addition to primary length and diameter, collector 
length and diameter may also be manipulated to 

maximize flow and resultant power. The collector will 
typically have a smaller cross sectional area than that of 
the sum of the tubes which are feeding it This is due to 

the fact that at any g~n time it is not simultaneously 
exhausting all of the primary rubes, particularly at lower 

RPM. By selecting the proper collector diameter, 

optimal velocity is sustained and maximum inertial 
scavenging effects are recognized. As far as optimizing 
collector length, every application is unique. More 

often than not, collector lengths ranging between ten 
and twenty inches are found to offer the best power 

output with the longer lengths being better suited 
for lower rpm's and the shorter favoring higher 
(8000+) rpm. 

While the aforementioned fundamentals are 
particularly valuable when developing a set of 

headers for a naturally aspirated or nitrous engine, 



A LOOK AT HEADERS THEIR DESIGN & FABRICATION 

When developing a set of headers for 
a turbo, the key is to conserve the 

maximum amount of energy, as it will 
be used to spool the turbo. 
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~ This shot shows the 
close proximity of 

the center header tubes. 
We made an effort to keep 
the rubes from contacting 

one another to ensure that 
the folks at Jet-Hot could 

readily coat them. If the 
tubes were to contact, they 

would remain uncoated 
and, as such, more prone 

to thermal fatigue failure. 

~ Using a 1-7/8" x 3" 
formed collector and the 

3" to rectangular transition 
from SPD we will be able 

to cleanly intcrfatt our 
headers to our turbos. 

Were we planning to use 
these headers on a single 

turbo application, we could 
use some of SPO's V-band 

clamp connections to 
provide a user-friendly 

connection at the collector. 
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when developing a set of headers for a turbo 
application, much of this goes out the window. 
When developing a set of headers for a turbo, the key 
is to conserve the maximum amount of energy, as it 
will be used to spool the turbo. Running a free 
flowing header appropriately sized for a blown or 
nitrous'd engine of the same displacement may 
result in an engine that won't start charging hard 
until you get 300 feet downtrack. When sizing a set 
of headers for a turbo car, the norm is to keep the 
cross section close to that of the exhaust port In 
some cases it may even prove beneficial to go with a 
reverse step design, which reduces in size and accel
erates the charge.as it approaches the exhaust tur
bine. While these smaller diameter tubes would 
seem to be rather restrictive, one must keep in mind 

Measure Twice 
Once we determined the proper cuts for the first header, we traced the tube profiles onto a sheet of poster 
board and made note of the general orientation of the tubes. In doing so we were quickly able to build a 
mirror image header for the other side. 

that there is considerable positive intake manifold 
pressure to counter reversion during overlap. Turbo 
headers also differ from those for other applications 
in that they have historically been constructed from 
stainless steel or even inconel in extreme circum
stances. Being constructed of stainless steel allows a 
turbo header to better withstand the high exhaust 
temperatures found in turbo applications. Recent 
advances in thermal barrier coating technology 
permit the use of mild steel headers when a coating 
such as Jet-Hat's JH-2000 is employed. Properly 
applied, this 2400-degree rated coating allows 
a mild steel header to perform admirably in a 
turbocharged vehicle, particularly a short duration 
drag race application such as ours. 

s 0 u R C E 

With the high cost of custom built stainless steel 
being a deal killer for would-be turbo users, we found 
the build-your-own from mild steel and having them 
coated by the folks at Jet-Hot quite appealing. According 
to some, a coated mild steel header is actually less 
susceptible to cracking than one constructed from 
stainless. With the use of little more than a sawzall and 
a mig welder most anyone can build an effective set of 
turbo headers on a modest budget Hedman Hedders 
offers a wide assortment of components as well as 
assembled headers for everything from street to all-out 
racing applications. A call to the folks at Hedman got us 
a set of flanges, collectors and an assortment of 90, 135 
and 180-<legree bends which we were able to use to 
build headers for our Brodix headed small-block. • 




