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Since the dqs of reiieving flat-
head lords, we've known about
the advanlage ofporting. Gind
those criti<al passages with the
right touch, ard airflow through
the engine improves---+nd with
more afu comes more horse-
power There was a rime when a
set ofported heads was consid
ered exotic, the realm of high
end race power Back then, a set
of nicely ported heads on a
street machine was mough to
have a leg up on tIe vast major-
ity of regular Joes with their q?-
ical steet brawier or Saturday
night race cars. Times have
changed. \Mth the erplosion in
aftermarka rylinder heads and
easy CNC porting, ftese dq6 it
seems Jike any serious engine
build will include a set of ported
heads. Do€s that mean the job is
done? Not according to Bryce
"Manifold Man'Mulvey of Dr.
Jt Performance.

Consider the complere engine
as a flow sFtem, and it becomes
clear that the pathway does not
begin and end at the cylinder
head Bolt an intake manifold to
a fully prepped cylinder head,
and the hvo become one as far
as airdow is concerned. Guls
tend to take it for granted that
most any aftemarket intake
manifold will be more than up
for thejob, and it can be but
not ah^,i!).s. Sometimes the
intake flow is not even dosq and
in most cases rhere is room for
improvement, especia-lly in
high-powered applications
where the heads are set b kill.
Here is where Manifold Man
Mulvey persuasively argues that
custom manifold work can up
the power ante. We asked him to
put hi.s manifolds where his
mouth is and show us the num-
bers, and he did, convincingly.

RAWFLOW
Very few performance shops
flow-tesl intake manifolds, pd-
marily because the setup can be
awlc ard and time consuming.
Tosi tlings, Dr. J's manu-
factures flow adapters that make
this a quick and easyprocedure;
they're available for mounting
4150, 4500, and spread bore
intakes on a SuperFlow bench.

The armngement sets the mani
fold up in a blow-through con
figuration, allowing each poft in
al intake manifold to be tested
in rapid succession. \Atile some
perceive this flow procedure
with misgivings, intuiting that
*re flowbench is blowing into
the manifold while the engine
suck, from the standpoint of
air{ow volume the only thing
that matters ls the pressure dif-
ferential across the manifold.
The bench and the intake mani-
fold runners don t care which
side of the flow s).stem is provid-
ing the force creating the pres-
sure differential.

Flow-testing intakes on the
Dr fs adapter sets the manifold
upside down on the bench,
allowing seven ofthe eight run-
ne$ to be blocked to isolate any
individual n-urner for flow eval-
uation. The configumtion also
allows easy access to the runner
for velocity probing, gready aid-
ing in the development process
in search of improved flow
Mulvey points out that the man-
ifold adapters arc designed wi*I
four radiused-entry orifices thar
mimic the placement of the
throtde bores on the corre-
sponding @rburetor conf gura-
tion, thus simulating the airflow
ente ng the manifold with a
carbwetor. The placement of
the throtde bores has an influ-
ence on the airflow into the
plmum, as well as runner-to-
runner airfl ow distribution.

So what do the numbers
show? We spent the afumoon
at Dr I's and lested some of
the most popular Edelbrock
intakes for the small block
Chewolet, flowing both the as-
cast intakes ai well as one ihat
had received the full porting
treatment. Up for evaluation
were Edelbrock's Performer
RPM Air Gap, the Victor |r, and
the Super Victor. The accompa-
nlng manifold flow chart
shows our resulting numbers.
As can be sem, there is substan-
tial room for flow improve
ments with the firll porting
ffeatment, b the mani-
folds' raw flow in line with the
capacity of high-end rylinder
heads.

> Usingseven foam plugscut to
fitthe runne.exhs, Mulveg can
quicklg sealoffthe Ports not
beingtested to isolatethe test
port. With thistechnique, all eight
runnersofthe manifold can be
rapidlg tested to evaluate Pon
flow andthe effectiveness of
modifications. l ulveg pointsout
rhat withthis configuration, the
runners are readilg accessible for
velocitg probe testing.

> To ga in funher insight into
the airf low al lsix ofour mani.
folds were tested in conjunc.
t ion with the cgl inderhead.In
a ll cases, the porting
improved the airfl ow of the
head/ma nifold com bination.

> A radiused entru Platewith
four bores is usedto simulate
the airflow path atthe plenum
entrg ofa four-ba rrel carbu retot
The ideal form ofthe radius
entrg negatesthe effects ofa
carburetor's restriction. Dt J's
has radius plates and flow
adaptersto simulate all of the
popular fou Fbarrel carb
a nir ngements.

> Using a 0r J's adapter a nd blowing into the plenu m, N4anifold lvan
B rvce Mu lveg prepares to test a n Edelbrock SuPer Victor inta ke The flow

adaDter simulates thethrottle bores ofa 4150 carb.



> Flow-bench testingwith the
manifold mounted tothe head ls a
time.consu mtng and arduous
process, esPeciallg if all eight run'
ners are goingto be flowed l4ulveg
spot.checked our sxtest manifolds
at peakintake Port flow, which
equated to 0 750'inchvalve lift,
test ingthe No 5 runneronlV

> Full  manifold port ing includes
reworkingthe Plenum, streamlln_
ing and resizingthe runners, and

POn-matchinStheexittothe
cglinderhead. Dr J's develoPed its
ptenum form to oPtimize flow
while using wet-flow evalu ation to
m inim ize fuel sePa ration Nole
the sgmmetrV ofthe runner
entrances when viewed through
the 4150 radius plate.

HEAD/MANIFOLD
COMBO
While raw mLmbers are a good
developnent tool for dte mani-
fold and cylinder heads in isola-
tion, tcsting each aloie leavcs
out ihe context of the combiDed
manifold/head flow path. A look
atthe collective flo .of the
intakc and cylindel head ollers
further clues relative to the
potential performarce gdns. Of
course we needed asetofq4in
der heacls to tcst wlth, aud fi'e
reasoned that high flowilg
heads would ofler more ofa
challenge to the mmifolds'
capacily tha[ a lesser Pair Mul
vey liiliy ported a well-used sct
ofAFR 210 q'linder heads, cre
ating the arrflow valucs recor ded
in our rylinder hcadflowchart
These are strong numbers lor a
23 degree Chev,v cyJrnder head,
and as the data shows, the peak
intake flo1,r is in excess of the as
cast capacity ofthe manifolds

In testing as a combination,
we found some interesting
effccts To .rbridge the proce-
dur e, all of the intakcs were
tested only on the No.6 runner
and at the cyliltder headt peak
airflow valve lift of 0.750 ir, ch
lnterestingly, u€ did not find a
direct conela on between the
rndividual flow ofthe cornPo
nents and the o\,erall flow of the
intake/cylinder head combina
tion.The as cast RPM andMc
tor Ir. tested individually flowed
far less than the iltake port,
while the combined flow showed
that the cl,lLnder head cnhanced
airflorv thr ough the manifold.
Clearly the manifoid losses rere
reduced u'ith an increase in
intake flow capaory as illus
trated by the significant gains in
combined flow rvith the fully
ported int^kes. The real ques-
tion was how dlis would relatc
to power production. It rvas
time to hit the d)no to find out

POWER NUMBERS
Rsting u-nnifolds requires an
engire with enough drawon
irirflowdemandto nake a dif
lerence. Take a 400-horse or
lessernotor, andyoucanNn
the gambrt ofmanifolds and

potcntiallysee very little change
to the po\\'er curve to drstin-
guish iltakes ofthe slmebasic
configuration. TlT e rvord to kcy
on here is configuration, since
airflow is far from the solc deter-
mirlng lactor in Po\\el outPut
Variables like port shape, runnet
taper, cross-sectional area, and
runncr lcngth n ill all rnfluence
the power cur-ve; howcvet
within a given intalc confLgrua
tion, n]ore ai rflo\,{ is nortnallY
going to be better, particularlyiI
the entire engine combination
can uttlize the additional air-.

OLu test engine was a410ci

upon a production 400 block,
the engine was built by Mike
Morgan using thc same Dr' J's
porred AFR 210 cylinder heads
we used for oul air-flo\\' evalua-
tion'l he enginc w!r.s eryected to
produce about 600 hp. At that
power level, we'd Iikely see the
rnfluence ofthe ported intakes
on overall power outPut, Partic
L arly at higher rym, when ,rtr-
flow denaDd is at its greatest.
Our lesting included the same
malilolds as testedin our air_
flow evaluation, in as-cast ar]d
ported folm.The outcome is
shown in the d)'lro results table

It \r'as sulprisillgto see how
weli the du al-plane IIPM Air-
Grp intake performed at lhis
powcl and rpn] level. We noted
the ex?ected torqlle gaiDs with
th1s iltake configuratioD, as seen
by the strong 1ow end nun-rbers.
Ported, the Air-G.rp gaiDed il
high-rpm power, putting it tn
the league of the stock sirgle
plane rnanifolds in top-end
horsepower, cracking tl, e 600hP
barrier \Mrile rhe lower end of
the 4)m range seelned to lose
some ground wrth the Portcd
dual plane, the overall torque
numbe$ wcre stil1 much
strongcr than those of anY
srngle-plane rrlamfolds- Strong
cven in stock form, for an all
around intake, the Ported
RPM Air Cap is hardtob€at

Looldng at the srngle-Planc
rnanifold r esults, the power
gdns came into plty at a lower
rpm range than with tl'te

?14 288 241 295 300 345

I
I
I

Pro No.1206 gasket

> Dr J'sprefers a radiusedform
at thetoPs ofthe runner
ent|i|nces as oPPosedto a sharP
edBe orthe egebrow, as shown
here, commonlgfound on most
as.cast intake manifolds.

> In numercusdVnotestswe
have found that a taPered sPacer
such asthisWilson unit adds
power Whrlethe bench was run'
ning,I4ulveg stacked one under
the radiusplate on the Poned Vic'
tor Jr and sawthe f lowjumP
about4cfm

MANIFOLD FLOW
INTAKE RPMAiT-Ga

CHART
VictorJr Suoervictor
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> Above: Flowtesting is certainlg
valuable, but as alwagsthe bottom
line is power output.A hot 410.cube
small-block Chevg would serve as our
testbed to comparethe intakes.
> Right: With sx intakesto test and
l i tde morethan an afternoontodo i t
after settingthe engine up on the
dgno and breakingit  in fora basel ine,
we were appreciative of lqUlVeg's hus.
t le onthe Parts changing Herethe
stockVictorJr is removed to hake
wag forthe ported vers ion, wh ic h
wasworth 14 extra horsepower peak
to Peak.

> Left: The Super Victor seemed to be the ideal inta ke for
this engine cornbination, making more poweras.cast
throughout the curve than the VictorJr., and the most
peak powerofthe as.cast manifolds. We had towonder
how much room to the upside remained, given the
strong as.cast performance. N4ulveU swung his ported
SuperVlctorin place, and we found a sizzling 615 hp for a
13hp gain in peak outpur. With th is ported intakethe
power curve s howed strong num bers th rcughout the
rPm range tested,

> Above: Testingthe two-plane Performer RPN4
AiFGapshowed more modest gains in peakout-
put, with porting providing a 6hp improvement
peakto peak. The poned Air-Gap deflnitelg
favored the higherend oflhe curve, showing as
much as a 13hp advantage at 4000 rpm Both
as-cast and ported, the Air-6a p held a signiflcant
torque advanrage overrhe single-plane intakes
through the midrange, withthe ported Air-Gap
producing max power numberc on parwith the
as. cast sihgle. pla ne manifolds.
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dual planes. TheVictor fr
picked up a rernarkable 14hp
peak to peak with porting. The
significant gain suggests that the
engine was hungry for the
added airflow. While the results
with the Victor Ir. were pre-
dictable based upon the large
gains in raw rnanifold flow on
the bench and the highest com-
bined flow gain for a head/man-
ifold combo, the Super Victor
results were stafiling.

We would have eraected rhe
SuperVictor to be handicaPPed
at the lower end of dre rpm
range comparedto ihe\tctor

Jr., but the numbers proved oth
erwise.In bod't stock and Ported
forn the SuperMcror showed
superior numbers compared to
its litde brother, making it a bet-
ter choice on our engine combi
nation. \Mth porting, the total
flow of the ported Super Victor
was higher thar with any other
manifold, and our best guess
was that this manifold would be
the horsepower leader That
said, snce the as-cast aiflow
was also much higher than the
other manifolds, we had to won-
der whether the porting would
show as much benefit as it had
with the Victor fr The dyno toid
the story here, showing a peak-
to-peak gain of I 3 hp, very close
to lhe improvement in top end
output seen with the Victor Ir

Our testing left litde to the
imagination when considering
the possible benefits with mani-
foid porting. Squeezing an
erlra 13- 14 hp liom this q?e
of engine combination isn't an
easy task, and few would have
guessed we would have found
it by taking a carbide bit to
these already excellent intake
manifolds. HRJII

AIR CONSUMPTION RESULTS
SuperFlow a ir'turbine
Recorded cFM arr consumption

RecordedAirConsumption CFM @ e000 rPm
Manifold As-Cast Ported

DYNO RESULTS
410small-block Chevro et
SuperFlow 901 engine dgno
Tested at Westech Performance Group

HORSEPOWER
ViclorJr

RPM Casl Ported Cast Poned Cast Ported
3,600 347 343 332 329 333

We could guessthat u timate g the improvemenls in powerwerethe result ofa
more effic ent flowsgstem through the engine, which calsesthe enginetotake in
more airand make more power To gauge the changes in actualairflow a Super
Flow air turbinewas mounted to oLrr Holleu test carburelor.lhe airflow numbers
give usjust that much more information on the effects eadingto Increases in
power Wethinkthe results are essentiallg selFexplanator!-namelg, the power
increases came hand in hand with greater airflowthrough the engine

?28
750

zB3Victor

4,200 443
4rt
438

364 358
394 390
422 419

Dr.J's isn't exclusivelg a manifold
shop, but it applies the same sci-
enceto custom cgl inderhead pon
work The headsforourtest
engine are an ancientsetoFAFR
210s, which accordingto Mulveg
were preft! much "!sed up" when
theg came in. Adetai led custom
portingjob produced the flow
shown in the chart below

CYLINDER HEAD
FLOWCHART
AFR 210
Poned bg Dr. J's
CFl\4 Port Flow @ 28 incheswater
SuperFlow 600 Bench

4,400 466 462 448 444 448 448

6,600 592 600 597 613 602 613
6,800 583 599 511 600 615

?000 572 588 509

HEAD/MANIFOLD COMBINATION AIRFLOW CHART
Ported AFR 210 head/various manifolds
CFlvl @ 28 incheswater
SuperFlow 500 Bench
RunnerNo 5 @ 0.750-inchvalve l i f t

0100 ?2 58
0 200 14s 113
0 300 194 r52
0 400 242 198
0.500 2?2 225
0.600 289 240

247

+24 CFM
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