
FORWARD BY TONY BARON 

After the Army in the late 1960' s, I returned to 
my roots, Ford Flathead powered cars. In the early 1970's, 
I acquired some of my father's cylinder head patterns, with the help 
of Lou Senter (Ansen Automotive). 

I had met with -fellow Flathead lovers Tom Senter and 
Mark Dees. Tom was busy building his own ultimate 
'Flathead Ardon' in his North Hollywood garage. Mark Dees was also 
giving him a hand on this project. Later they would team up putting this 

Ardun in Mark's Bonneville roadster. Mark had already been participating in 
Dry Lakes and Bonneville racing for over 20 years. 

While talking to Mark, he mentioned his intention of writing a 
series of technical articles which would chronical the Racing History 
of the Ford Flathead Engine. What make this series so complete 
was that many of these early Hot Rod Pioneers (pre-war) where still 
alive and able to contribute. This Series of articles was published in 1973. 
Each Month I would eagerly await the second, third and fourth editions. 

Mark would go on to write the definitive history of the Miller engine 
In 1981; 'The Miller Dynasty'. Hope you enjoy these Flathead articles 
as much as I did in 1973. 

Tony Baron 
November 3rd 2024 
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Deuces up. Two new Fords served as official cars at the Indianapolis Motor Speedway in 1932. Eddie Rickenbacker and long-time 
IMS Vice-President, "Pop" Myers, ore in the Cabriolet ; speedboat champion Gar Wood is at the wheel of the Roadster. Credit IMS. 

A TECHNICAL HISTORY 
of the 

RACING 
FLATHEAD 

by Mark Dees 

.... ·~,~' .J 

APOLOGY- We printed a short article entitled "Racing 
History of the Flathead Ford" in the Sept/Oct V-8 Times 
that had appeared in "Deuce News" as written by Randy 
Leech df Mission Trail R. G. Unhappily, the piece had been 
taken ftm a series authored by long-time Early Ford V-8 
Club m mber Mark L. Dees for Petersen Publishing Com
pany's OD & CUSTOM magazine in 1973. I am the one 
at fault ~ for not checking with Mr. Leech before borrow
ing the item, and I apologize to Mark Dees and to Peter
sen Pul>lishing for my carelessness. In return, they have 
been sci gracious as to permit us to reprint the entire four
part series in The V-8 Times, commencing here. My 
thanks to Mr. Dees and to Bob Gottlieb of Petersen Pub
lishing tor their broad-minded attitude. 

- Roger Neiss, editor. 

"' ~ 

.... •~,:,~, __, Dual-downdraft Winfield SR as used on th.I 1935 Welch Indy 
cars and a number of other early V-8 hot rods. Credit : Dees 
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This aerodynamic Ford-based special managed 104 mph to become 2nd alternate starter in 1934. Engine modifications, if any, ore unknown. 
Note the 16-inch Firestone Air Balloon "street" tires and wheels. Harrah's Automobile Collection , Reno, now has the chassis. Credit IMS. 

HEN THE FIRST FORD V-8 was introduced in March 1932, it was recognized immediately as 
a tour de.force of engineering, production technique, and styling. The aging Henry Ford had 
dealt another masterstroke from his besieged position in the sales war with Chevrolet and 

Plymouth. But you can be sure that few realized th'at the new engine would become the most highly devel
oped side valve engine of ;ill time-the pattern for two generations of "big American bangers"-cheap, 
readily available packages with power enough for any racing application and torque enough for any truck. 

Don Sullivan, a Ford development engineer from the first 
V-8 to the DOHC Indy engine of the '60s. was asked whether 
Henry's tqam of '30-32 was swayed in crucial design decisions 

ity of special parts, modifications. and speed secrets for those 
who either want to run 'em hard or just want to reminisce. 

The knowing eyes of the few (very few) could see some distinct 
by the no±ion that the even
tual prod ct would be used in ABOU!° Tl:iE AUTHO~: Mar~ Dees, 44, is an attorney 
racing tot esubsequentglory practicing in Beverly H_1lls, _CaM. He has COf1!peted at the 
or ignoinijy of the Ford Mo- dry lakes and Bonneville since 1950, and _with the Dees-

e "N h .. h .Joehnck unblown Chevy-powered Austin roadster still 
tor omp, nr,- ~t 1, en. . e holds the all-time gas roadster speed record (220 average). 
responded, ':'e dtd'.'. t thmk At one time Mark owned a huge collection of flathead 
that way until later. Never- • V-8 speed equipment and photographs which constituted 
theless , ts somebody said a major source and inspiration for this series of articles. He 
about M el T, the flathead complains that he has too many automotive projects, but 
V-8 was pirited clay, and gives priority to the construction of a 2~-T street ,;oadster 
thousands of professional powered by a rare Dixon OHV conversion on a 37 Ford 
m chani~· ans and speed- block, the restoratio_n of a vintage Ferrari and a '40 Cadillac 

e . . . 60S ("I have tosay,t'sabettercarthanany Ford'1, and the 
c_ra:r.e~ kt s sculpted tt mto a completion of a definitive technical history of the works 
ttger tnde d . of Harry A. Miller. 

This is t e first of a series of ._ ______________________ __. 

performance • advantages in 
the first Ford -V-8. A light. 
compact block with eight in
dividual intake passages; 
good sized valve's: lightweight . 
directly actuatj.d valve gear; 
aluminum cy inder head s 
with a deep brtathing h~art
shaped combus\ion chamber; 
and a short. stultt forged steel 
crankshaft. Th~ next year the 
heart-shaped chamber would 
be abandoned ih the quest for 
compression. and the forged 
steel of the crank would give 

four articles which will explore in detail the sport and racing 
development of the Ford flathead V-8 and its various chassis 
from 1932 to the present day. We' ll necessarily cover the major-

way to cast iron. In time to come hotrodders would treasure the 
nearly indestructible steel camshafts and crankshafts of 1932 
and fit them to later blocks. The '32 had a very nice cast alumi-

Ted Horn's "Ambassador Brewing" '34 Roadster laps a hapless Chrysler on the way to 6th place in the 1934 
Mines Field race. Ted drove the some car to second place in the Ascot largo Florio later that year. Credit : Wilson 



Eddie Rickenbacker and a group of AAA dudes in 1933 with a new Model 40 V-8 Cabriolet. Mon at the wheel is believed to be 
Col . Arthur Herrington, who manufactured the Marmon-Herrington four-wheel drive conversion for Ford V-Ss. Credit IMS. 

num oil pan which was to become a desirable item. 
On thq negative side, the first Y-8displayed a very poor intake 

manifold with an unsatisfactory single-downdraft Detroit 
Lubricatbr carburetor on a "single log" manifold which per
mitted a1jacent cylinders to rob each others' charge to the detri
ment of ow speed torque. Crankcase ventilation was woefully 
inadequ te. By far its greatest detect , however, and the one that 
would plltgue the Y-8 to the end of its days, causing bore distor
tion. oil fonsumption . overheating and power loss in every use 
from taicicabs to armored cars was the exhaust port layout. 
Three passages on each bank, the inner two exhaust ports being 
siamesed. wound around the cylinders and through the water 
jacket . creating a sure-thing boiler. The situation wasn't helped 
any by overdriven water pumps mounted on the front of the 
heads where they had to suck hot water out, not push cool water 
in. The 11roblem didn't become too obvious as long as the en
gine ran behind the tall, efficient radiators of the earlier models. 
When I berated Don Sullivan for this design, he pointed out 
that on ptototypes the exhaust had been brought out next to the 
intake on the top of the block, a la Cadillac, but that it made for 
reduced Inaccessibility, increased underhood heat, and addi
tional colnplexity of assembly. In this series we shall touch upon 
a numbe~ of approaches to the solution of this problem. 

Of co~rse, the side valve arrangement itself is hardly a high 
perform nee setup, but consider the state of the art in the 
America motor industry in 1932. Nearly all engines had side 
valves; ot' those that didn't, Buick and Chevrolet had poor port
ing and ttagite tower ends, and the rest were too big, heavy and 
expensivHor most racing applications. 

Stripp d Ford roadsters were victorious in stock car races 
at Elgin, ines Field , Legion Ascot, and Oakland , but the rules 
required these engines to be strictly stock. Although A.A.A. 
scrutinization was pretty sharp in those days, it would be abso
lutely amllzing if some of the fellows hadn't engaged in a little 
cylinder J\ead shaving, camshaft alteration, venturi boring, and 
chassis hhnky-panky in the grand old American racing tradi-
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tion, where the only sin is to get caught. 
The first modified Y-8s of which we have any certain record 

are those which appeared at Indianapolis during the so-called 
"junk formula" of the early '30s. Coincident with the onset of 
the Depression, the AAA championship rules were changed to 
eliminate the exquisite , expensive , all-conquering super
charged Miller and Duesenberg 91 cubic inch single-sealers in 
favor of what officials hoped would be a horde of two-seater 
modified stock cars. Up to 366 inches were permitted, blowers 
were banned, minimum weight limits were imposed. Many 
stockers were entered; they might as well have stayed home. 
Thoroughbred Miller-based DOHC straight eights and fours 
spotted the Detroit creations hundreds of cubic inches and still 
drove them into the ground with humiliating regularity. Among 
the least of these were the various Ford Y-8s, somewhere behind 
theStudebakers, Buicks, and Model A Duesenbergs; but let us 

It's sod, but perhaps the crudest car ever to run at the Speed
way in '34 was this crude '32-based two-seater. Note the flimsy, 
improperly mounted rear radius rods, ill.fitting hood, stock '32 
Ford roils , and 18-inch Dayton wheels. Credit : IMS 

' 



Ford V-8, Chet Miller, and the world were young on that sunny day in May, 1934, 
n the Bohnalitd Special rolled out for its official portrait . Again, note the use of 
:e rails .' Personally , I was less than a year old and my mother had traded her '32 V-8 
or for a Studebaker. Credit: IMS. 

Hexagon Tool and Die adopted the Sullivan design used on the 
Ted Horn Miller/ Ford unit for the street in the '40s. Backward 
inounted carbs gave generator clearance. 

_,,/ 

'-

Chet Miller shows off his full race 21 -stud flathead Ford V-8. Note massive breathers, side
saddle-mounted 97s, forged throttle linkdge and safety wiring. A first-class effort. Credit IMS. 

be thankful they were there at all . 
First of the V-8s to appear was the graceless and ill-fated C. 0. 

Warnock entry prepared by Robert M. Roof for the 1933 Indi
anapolis raj:e. Warnock was the entrant of some notable Model 
T-based cah at Indy in the mid-20s, and Roof achieved a degree 
ofimmort~lity as designer of the famous Laurel equipment for 
Fords which first appeared around World War I. Their racer 
was not mul::h more than a slightly modified '32 sporting a crude 
racing bodt and two stock Detroit Lubricators on a handmade 
log manifo d. As on every Ford V-8 that has run at Indy, the 
stock distributor was ash-canned, in this case for a Mallory. 

Both Doc Williams and Terry Curley attempted to qualify the 
car, but couldn't do any better than 104.538 mph. Roof went on 
to produce a line of V-8 speed equipment out of Anderson, 
Indiana, which we will cover more thoroughly in affuture article. 
The car returned in 1934, even more disreputal!le in appear
ance than ever, bearing the name "Detroit Galket Special: ' 
Roof was apparently out of the picture, since tile engine was 
now equipped with Bohnalite heads and a sing!!! large Strom
berg duplex carburetor on a stock 1934 manifol~ . 

The 1934 and succeeding manifolds, together with all mod
ern V-8 production manifolds, incorporated a so-called 180 
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A wild Italian driver 
little known outside of 
Southerr'\Colifornio 
posed wi,h his new 
Fordor inj 1934. The 
next yeot he would 
win the l~dy 500 with 
the first engine to be 
called on.Offenhouser, 
and thereafter would 
slide back into 
obscurity. Credit IMS. 

degree nhng order. In this design, the manifold is split into 
what ambunts to two separate chambers, one atop the other, 
each one being fed by one venturi of the dual down-draft car
buretor. Each chamber feeds four selected cylinders, one of 
which lirfs every 180 degrees of crankshaft rotation0 If all eight 
intake pclrts are permitted to draw from a common plenum or 
log, one dylinder tends to rob the incoming charge of the cyl
inders op~ning 180or90degrees before. At high rpm this effect 
is not so rioticeable, which is why dual and triple carburetors on 
a log manifold give a worthwhile increase in maximum horse
power even though the torque curve is flattened badly. The 
Edelbrock organization has developed a carefully contrived 
non-180 begree street manifold in their Tarantula and Torker 
designs, but the principles upon which they operate are highly 
esoteric dnd for the most part extraneous to the flathead saga. 
The prin~iple point is that many designers made, used , and sold 
lots ofmdnifolds for the Ford V-8 which ignored the firing order 
problem with a consequent bad effect on broad range per
furmancd. 

Charlie Crawford qualified the "Detroit Gasket Special" at 
108.784 ~1ph, third slowest in the field. but before the race 
someone s pride or the race stewards forced a complete refin -

By virtue of stock car 
race wins in a '34 

Roadster , 1933 Indy 
winner and AAA 

chomp Louis Meyer 
was the recipient of 

this nice '34 Vicky with 
non-standard color 

scheme. 

ishing in gloss black paint. Charlie blew a head gasket on his 
I 10th lap, which didn't do much for the sponsor's image, and 
was given credit for 16th place. The car was back in 1935 as the 
"Harry Henderson Special," It was modified to the extent of a 
small Winfield Model S carburetor over each set ofintake ports, 
for a total of 4 carbs. The bulbous nose was replaced by a stock 
'34 Ford grille. Doc Williams got back behind the wheel and 
tried to make up for his failure to qualify it in 1933. He wrote it 
off over the inside wall of the south turn . 

In 1934 Don Sullivan laid out a car for the Bohn Aluminum & 
Brass Corporation, a large firm which then and now produces 
various automotive components for manufacturers and the 
aftermarket. This jewel was based on a '32 frame and running 
gear and was a low budget but professional effort. The '34 
engine was equipped with Bohn's own Bohnalite aluminum 
racing heads and .030" over pistons (giving a clmpression ratio 
of 8'1, to l ), a racing camshaft , and a Robert osch magneto. 
Most interesting was the Sullivan-designed ohnalite intake 
manifold . which mounted two Stromberg "97l sideways, with 
the bowls lined up with centrifugal force on t~e turns. Horse
power was alleged to be around 140 at 4400 rpln . Unless there 
was some restriction around the valve heads due to combustion 
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They still i,rgue 
whether Al Gordon or 
Stubby StLbblefield 
won the 1(34 Mines 
Field stoc car race, 
although he official 
nod wentito Stubble
field. Both were alumni 
of the oldjlegion Ascot 
Speed wot, members 
of a brilliant, doomed 
group which included 
Ernie Triplett, Ted 
Horn, Rex Mays and 
Bryon Saulpaugh. 
Credit Wilson. 

.:f..t 

chamber tlesign, or camshaft limitations, the engine should 
have turn~d at least 5000 rpm before reaching its power peak. 
In any event, Chet Miller and riding mechanic Eddie Tynan 
qualified !he car at the respectable, if not spectacular, speed of 
109.252 mph . On the 11th lap they sailed over the southwest 
wall on oil spilled by Wilbur Shaw, with little damage to the car 
or its occupants. 

This ca, presents as good an example as any with which to 
make sorrle important points about Ford suspension modifica
tions. From the photographs, one can see that Sullivan split the 
front radi\Js rod "wishbone" and anchored the severed ends on 
pivot poidts outside each frame rail. This course was more or 
less forced on him by the substantial rearward relocation of the 
engine an\:J transmission. Be that as it may, the effect of split
ting the "~sh bone is to permit the entire axle assembly to move 
only in o~e plane. The front suspension now has infinite roll 
stiffness, thich means that when one front wheel hits a road 
irregulari y, it tends to disturb the other wheel far more than 
would be he case if the front axle assembly could still pivot on 
the originbl single joint under the chassis. It also means that the 
mass oft He car can 't roll when it is affected by centrifugal force 
in a turn.Lsuch force isn't fed into the springs, it's transferred 

.. 
·-

Engine room of the 
Miller Ford. The clever 

planetary steering 
gear wos bolted to the 
engine where exhaust 

heat fried out all the 
lubritont. If you don't 

salivate at the sight of 
, those cast "W" 

headers, may we sug
gest you turn to the 

"Pigeon Fanciers 
Gazette." Credit IMS. 

in large part to the outside front wheel. The cornering power of 
the front suspension is thus greatly reduced compared to the 
rear suspension, which means that the car has a very high 
degree of understeer. Understeer means that the car will 
"plow"' on turns; the front end will want to keep on going 
straight in corners even as the driver pours on more and more 
steering lock. 

Now in the case of the "Bohnalite Special" anj:I many similar 
circle track cars. the problem is mitigated to a degree by the 
flexibility of the channel-type frame, the characteristics of those 
skinny old tires, and the desirability of understeer for the aver
age driver. However. thousands of simple hotrodders, and some 
not so simple, not only split the front wishbone but the rear 
wishbone as well! This makes the whole darn car infinitely stiff 
in roll, with understeer or oversteer dependent on such impon
derables as the flexing of the chassis and tires. Roadholding in 
most cases just departs to hell. Please don't cite ~xamples of the 
dirt track car, which skids around under special conditions, or 
the drag or lakes machine, which might work ju~t as well (many 
do) with absolutely solid suspension. 

The fact is that for normal road use the ubiquitous split wish
bond is an abomination. lfwe must use a beam axle, let's leave 
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Ted Horn's hood is still in primer ofter being adopted to the 
Hexagon-Sullivan high-rise dual manifold. Note the crazy ve
locitt stacks and the zippy crash helmet on our Ted. 

it the way Henry made it, or us~ four parallel radius rods, fully 
jointed with tie rod ends or ball joints, on each axle. This will 
permit chassis roll. some degree ofindependency, and the pos
sibility of tuning the chassis for road or course conditions. And 
it's advisable to eliminate a shatkleon one side so the axle can't 
move sideways, or install a Panhard rod (the famous "sway 
bar") or Watts linkages to accomplish the same result. 

1935 of course brought the magnificent Miller-Fords to 
Indianapolis. The story of Preston Tucker's promotion of the 
project, the hurried manufacture of these lovely cars, and their 
failure during the race has been covered in detail elsewhere. 
We'll just touch on some of the more important technical 
details. • 

Harry A. Miller , the tragic genius of American racing, 
couldn't have been very excited about the Ford V-8 engine. He 
had already built hundreds of classic DOHC racing engines 
which were second to none in the world for specific output and 
elegance of execution. Yet before his engines had won more 
than a few races. he was corning to realize that power was 
useless unless it could be controllably applied to the road . By 
1935 he had built, among other wild and wonderful things, the 
first successful front wheel drive Indianapolis cars, other racing 
ca rs with de Dion rear suspension, and a four-wheel drive car 
which led Indianapolis for many laps and went on to become the 
tirst four-wheel drive car to compete in a European Grand Prix. 

In the Miller-Ford project, which in retrospect appears more 

1935 Miller Ford front wheel drive gearbox 
shows many Ford components arranged in 
typical Miller fashion , with the indirect gears 
toking the power flow ofter it left the gear re• 
duction of the ring and pinion. Credit IMS. 

as a design exercise than a racing program, his restless , fertile 
mind leapt ·decades ahead of his wishbone-splitting contempo
raries to fashion a fully independent layout in which the sus
pension members themselves doubled as aerodynamic fairings 
for the whole axle assembly. It was the most aesthetically pleas
ing running gear ever placed on a racing car. Don't knock 
Miller's placement of pivot points, nobody's conception up to 
that point encompassed the interrelated dynamics of chassis, 
tire, and driver behavior. In that same year Mercedes-Benz was 
using swing axles at the rear of its Grand Prix cars and wonder
ing why they were so beastly to handle. And, don't fault the leaf 
springs; it wasn't that Ford insisted on them so much as that 
they fit nicely into most suspension arrangements and con
tained a lot of internal damping. Miller would use them later 
for his final quantum leap into the future, the Miller-Gulf cars. 

The transaxle was similar to previous Miller front drive units 
dating back to 1924. although it used a large number of Ford 
parts. including a stock ring and pinion . Accordingly, this gear
box suffered from the defect of its predecessors in that the 
transmission gears were mounted outboard of the final drive 
and received full main reduction axle torque-about three 
times more than they were designed for. Still, they offered a 
reasonable degree of reliability at the speedway even when the 
flathead was replaced by an Offy; hotshoes of those days knew 
that you shifted any Miller front drive very gently. 

Miller had little or nothing to do with the engine modifi
cations, which were assembled by Ford company mechanics 
Bill Speedie, Henry Todd, and others. Don Sullivan designed 
a four carburetor log manifold, but it was something less than 

Milt Morion won a 250-mile stock car race at Daytona Beach in 1936 with a stock 1936 Roadster 
held together with nothing but Permatex . The name on the hood is a misnomer. Credit IMS. 
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a success although it was used on three of the four Miller-Fords 
which <jualified . The reversionary impulses in the inlet tract set 
up a "s\andoff ' condition, that is, the air-fuel mixture vibrated 
right Ollt of the top of the carburetors to throw off the mixture, 
rattle the carb floats, and give the driver and mech a facefull of 
gasolinb. Don quickly designed a 180 degree high rise manifold 
for hvo~'48s" which was cast up and finished by Hexagon Tool 
& Die tompany, another Ford supplier. Since the engine was 
mount4d backward in these front drive cars, the carburetor 
tlangeswere also turned backward to place the float bowls for
ward , its in a stocker. Ted Horn, who had placed a Ford road
ster se<!ond in the 1934 Ascot Targa Florio, was given this trick 
setup. It killed the sta1'3off problem, and rooi5ie Ted ·qualified . 
his Mifler-Ford at 113.213 mph. He made 145 laps until the 
steering box packed"ll)l; but it was the best performance of 
the team. 

Engine specifications of the Miller-Fords varied somewhat, 
since some of the 'llngines were snaffled from Bill Speedie's 
·hydroJ!ancs aud .~were built up.just for the race, but most 
were si,milar to 'llre"hnalite engine, that is, stock stroke and 
slight'()Verbore, l'eground cam, Bosch Magneto, and extra oil 
ca~,.Ho~r was supposed to be circa 160 at SOOOrpm. 
He'!illgb'A-Too1~e kept the manifold patterns and discovered 
that theTevened-carbs nicely provided the necessary clearance 
for'the'tenera\om' on a stock, V-8 installation. They advertised 
and -s<'ltd a ~ le of different versions as late as 1950. 

£,~e ~ilder Lew Welch, who provided Herb Ardinger 
with,11',Jair o'f V-8 powered rear drive cars which couldn't make 
the gradeil'I 1935, bought a Miller-Ford which he equipped with 
a 2SS Otfy, Ardinger brought it into 6th place in 1938, and in 
1939 Clifl'Bergere placed 3rd with it. Ralph Hepburn drove it in 
l 9'10, and the steering froze again in spite of all the remedial 
measures Welch had taken. In 1941 the car appeared w_ith a 
blown 183-inch V-8 designed by Leo Goossen , which was 

,basically two Offy midgets on a common crankcase. The car 

~' 
took 4th place; you know it as the l~\ Novi~ • , • ~\\. 

Andy Granatelli bought a Miller-Ford after \)ror~ 11, 
In 1946 he showed up at the Speedway with a 268-inch ~ 
and stroked 24-stud engine in place of the old 21-stud mill. 
Danny Kladis barely made the field with a I 18.890 qualifying 
speed; he was disqualified for an illegal tow after running out of 
gas. In 1947 Pete Romcevich qualified slightly slower and man
aged 167 laps to be classed as a finisher. In 1948 Andy crashed 
it while trying to qualify. Not much of a record , but it was the 
best a flathead's done at the Speedway. 

Next: Part II-Dry Lakes and Speed Merchants. 

Cliff Bergere and a Miller-Ford. That isn 't a piece of aluminum 
wrapped around the front axle on each side, it's a pair of 
alloy costings serving as A-arms with the tie rod running in
side. Grille was patterned after 1935 Ford passenger car. 
Credit : IMS 
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♦:.-.: .. :-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:♦♦:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:♦ 
b A : . : 
•:♦ EW· • 1936 FORD SPYDER HUBCAPS • ••• •••• $62.50eoch •:• 
•:• • 1937 FORD SPYDER HUBCAPS ........ 62,50each •t 
... • 1938/39 FORD SPYDER HUBCAPS . . . . 62.50 each •♦• t RD • 1940/48 FORD INNER WHEEL COVERS t 
~• with the six ridges ................ 30.00each •:• 
•:• • 16" CHROME WHEEL TRIM RINGS ..... 25,.00each ~t• •• RTS • 17" CHROME WHEEL TRIM RINGS ••••• 25.00eoch ]• •I• • 18" CHROME WHEEL TRIM RINGS ..... 25.00eoch •:• 
•:• • INDICATES PLUS SHIPPING •t 
... ♦. ♦ 

♦.:♦ FORD V-8 VERY HIGH TEMPERATURE, HI-GLOSS ENGINE ENAMEL, Spray or Brush application , will ♦.:♦ 
% never burn off . Mode from the finest aircraft engine point components: t •• • • % DARK GREEN-for all V-8 Truck Engines to 1940 and : 

•:_• for all V-8 Car Engines to 1941 •t 
•:• DARK BLUE -for oil V-8 Truck Engines 1941 \o 1948 and •t •t for oil V-8 Car Engines 1942 to 1948 •t 
•♦• tpecify which color you need when ordering. Quart Cons only $8.50 each including postage. •t •i• LAG:K HI TEMPERATURE ENGINE ENAMEL, Some quality as above for Spray or Brush opp,icotion . . . •:• 
♦.♦ uort Cons only $8.50 each including postage; 16oz. Aerosol $6.00. ♦.♦ 

♦.:♦ f AS TANK SEALER-This omc;izing product, which was developed for use in all fuel tanks, will ♦.t♦ 
.:. mmediately stop any rust or corrosion in your tank, or any leaks, and seal it forever. sbved many .:. 
% anks that would otherwise go to the junk pile. No need to boil out tank anymore. Just ~our in one % •t uart of sealer and slosh around. Quart Cans only . . . $9.00 each including postage. •t 
•t Prices subject to change without notice ; N. J. Residents odd 5% Soles Tax •t .. r .. .:. Ill HIRSCH/396 Littleton Avenue/Newark, New Jersey 07103/(201) ~43-2858 ♦.t. 
♦ • ' 

♦♦---·-·-·-·-·-·-·-····-·-·-·-·-·-♦--♦-♦-♦-♦-♦-♦-♦-♦-♦-♦-♦-♦-♦--♦J..•-·-·-·-·♦ ♦ ♦ • ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ • • ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ • ♦ ♦ • ♦ ♦ • ♦ ♦ ♦ 
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~'Uf ~ c. Spe,e,J,M~ 

The V-8s had a tough time d11rillg the early Thirties. Showll here is ur,e ufEmie McAfee's.first mod
i/ieds abu11t to beat a pair of '32 V-8s ill olle of the multi-car acceleration trials that were a feature 
of the.first lakes meets. McAfee was killed at Pebble Beach ill 1956 while drivillg a 4.4 /itre Ferrari. . . 
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R TECHNICAL HISTORY 
of the 

RACING 
FLATHEAD 

- PART II -
by Mark Dees 

Reprinted from June 1973 ROD & CUSTOM Magazine with permission from Petersen Publishing Co. 
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Muruc Dry Lake, 1938. The.famous Harvey-McA.fee modified, Olle of the first.fast 
V-8s. nails Snuffy We/che/'s Riley 2-Port in a match race. Credit: Eldon Snapp. 

.... 
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O.ONI ~~{llot rod 137.85 mph ~eway. No overhead four-banger conver
on one-ot:tl'te dry lakes of California's Mojave sion, and rim/ 1/1(1 V-11 (Karl Orr's modified) reached 
Desert, but photos exist of Edwardian racing these speeds be(lffi {~(! «-ar-and this particular record 

cars dn the hard alkali as early as 1910. Various AAA was actually broken 6y Bob Rufi's Chevy four. 
record attempts during the '20s and early '30s brought Things started to look up for the V-8s in 1937. Ford 
Murclc Dry Lake to the attention of the world, most brought out a better engine, a number of homebuilt and 
notably Frank Lockhart's staggering 171.02 mph pass production dual carb manifolds were in circulation, the 
in his, blown 91-inch Miller circle-tracker. cam grinders found the right combination, and, most 

Although hopped-up Model Ts and the like undoubt- important, the smart fellows at last switched from their 
edly ~ere running long before, the earliest speed meet not-so-faithful fours. That year, too, Bob Stellings, 
recorJs we've found date from March 1931. Amateur Gardner Harris , and the inventive Spalding..Bfflthers 
event~ were promoted by Colonel Alexander, the Purdy each showed up with the first great engineswaF-~flat-
Bros., Gilmore Oil, and • • • head V-8 in a lightwe;ght 

ru,.:/, oftod,y, S°"thern I C::. ~ lb 'tr ffiL ~ ' I reconl h,d fall<" to th, 

racing groups like West- ~ Model A roadster. By late 
ern Tming and the fore- 0 1938 the modified class 

Califtjrnia Timing Associ
·ation.; Most contestants, 
like today's kids at the 
WedrJesday night drag 
strip grudge races, were 
youngsters on a lark. Even 
the hot shoes had little ac
cess to sophisticated rac'
ing technology and no 
money to make use of it 
anyway. So if the typical 
lakes machine of the De
pressitm era was exqui
sitely .trashy and pitifully 
slow by Lockhart's stan
dards1 much less those of 

knock it. We have hun- • • ... -77'b 
dreds ?f events, m_ont~ly 2a Ja4I 
magatmes, a massive m- 1 7 

Spaldings' Wa-rman
camrned ~mmr, and by 
the next year mart of the 
top con/tlidets wete tun
ning V-8s. By I g41J it was 
obvious that the four had 
reached the limits of its 
development in the hands 
ofthe average tuner. There 
were exceptio ns-lik e 
McAfee's car and an 
equally streamlined but 
prettier car, Bill Warth 's 
132 mph Winfield stream
liner. 

Let's take up each as
pect of the prewar flat
head performance picture 
in turn: 

the present day, don't • -~ £',,jL-

dustrj,and the pioneering DAY lAKtS T,m£ TP,IAlS BLOCK AND 
of ou~ forefathers from CRANKSHAFT 
Harper , Ros am on d , SO.CAL/FOt.N/A Tl/HING ASSOCIATION As mentioned in the last 
Mu rot, and El Mirage to Shown 011011eoftlze SCTA programs is Eldon Snapp 's installment, only the 1932 
help Js out. drawh!g of Da1111y Sakai"s Ord-equipped 125mph V-8 was sure to have the 

Th{ h th ,30 m t modified. Sakanvaskzl/edthatyearmab1keacc1de11t. r htl h ... f . d 
oug_ e s OS There were ma11y Japa11ese·America11 lakes racers; s ig Y eaviei ot g_e 

lakes entries were categor- it's incredible that they should have been clapped steel cranlt, although a lew 
ized ls either "stock;' in co11cet1tratio11 camps when zhe war broke out. '33s and ''34s may have 
mean ng stock body with ____________________ _. been so !equipped . We 

no al rrations other than removal of top and fenders, used to treasure these old crankshafts iii the belief that 
and "modified;' meaning anything goes. About 1936 or they were stronger than the later cast cranks. but the 
so the SCTA recognized a "streamliner" class for any biggest custom crankshaft shop in the country informs 
modit,ed with a pointed tail rather than the traditional me that a late cast crank with nitride trektment is just as 
squar~ or rounded fuel tank. In 1933, when the first V-8s strong and perhaps a bit stiffer. Regardless of the ma
showdd up, the best hot rod time at the lakes was 118.43 terial used, main journals from 1932 to mid-1936 were 
mph, set with a Ford " B" based Riley Four Port mod- 1.999 inches in diameter and rotated in poured babbit 
ified . .It would be years before the V-8s would run that bearings. Rod journals were also I. 999 ,inches in diam
fast. 1n fact, perusal of the early records impresses us eter, but rod bearings were of the insert type. 
with two facts: the embarrassing trouncing the Ford Inmid-1936, main journal diameter was increased to 
fours gave the first V-8s, and the incredible perform- 2.399 inches with insert bearings, which arrangement 
ance~of four-bangers with Winfield flatheads against was carried through 1937 and most of 1938. Specia l 
the ov rheads-mainly the Cragar(originally the Miller- inserts were made by Ford to adapt the early small 
Scho eld), the slightly faster Riley Two-Port, and the journal forged crankshaft to. the late- '36 to '38 blocks, 
best o the rocker arm heads, the Riley Four-Port. As an and Ron Williams' 133-mph A-V-8 roadster of 1953, 
examJ?le, at a SCTA meet on Mu roe in May 1938, Ernie possibly the fastest 21-stud roadster evbr to run at the 
McAtl:e set a new record for the streamliner class with a lakes, was set up just that way. Of courke, only the late 
two-wky average speed of 132.89mph. This was done '36 blocks had the water pumps in the heads in the old 
with 1111 unsprung, open-wheel single seater with a style; the '37 and '38 still had twenty-om! head studs per 
Wintibld-equipped four-banger. The next year he went bank, but went to block mounted purhps and center 
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The roads/er record i11 /933 was held by A. NlcD0)1ald "s Deuce 
highboy at /08. /0mplt. U1(fo)-t1111arely forV-'8freaics , it was a 
Winfield "Red Head" equipped Model B fo11r·ba11ger. Credit: 
Lou Rose. 

Several say 1/tal Richie Richards" hastily slripped "32 was th e 
.first stock-bodied V-8 to exceed 100mph at the lakes, dui11g 
104.04mph by Purdy Brothers timi11g in May 1937. Cur had 
milled heads u11d Betry ma11ifold, which was a stock u11it with 
,ixtra tubes ru1111i11g to tlte ports from the base of the carb. 
Richards a11d his so11 are still active Bo1111eville bike racers. 
Credit: Owe11 Betry. 

4ater outlets. So, if you can find one, the late '36 is the 
hbt tip for the '33 to '36 restorer who wants the simplicity 
ahd durability of insert main bearings. You can't pass 
such a block off as a "gennie" J 932, however, as there 
a~e certain subtle casting differences that the expert 
c~n spot. 

The "24-stud" made its debut in 1939, at which time 
main journal diameter was increased to 2.499 inches 
l'jhere it remained until the flathead was dropped. How
e~er, the 1939 Mercury was the power plant that glad
dened the racer's heart by virtue of an increase in bore 
size to 3-3/ 16-inches standard for 239c.i. displacement, 
4p from 221 -inches. Sharpies noticed that the new Mere 
Had a rod journal diameter of 2.139 versus the previous 
1.999. Grind the Mere journals off center 1/16, use the 
early rods, and presto, J / 8 more stroke for a total of 
1"7/ 8 inches. Bore out the block 1/8 to 3-5/ 16 total to 
give yourself the classic " Eighth by Eighth" of 268c. i. 
displacement .. . known later in some circles as "Edel
~rock Standard." 

It's been said that Ford went to the 24-stud arrange
rhent to prevent head gasket failure. In a sense that is 
tl-ue, but not because 21 studs weren't enough for a Ford 
~ngine. The problem was that the 3-3/ 16" Mercury bore 
J.oulcl bring the edge of the cylinder perilously close to 
the bottom-most stud of a 21-stud block, as anyone who 
Has bored such a block to Mere standard will have 
noticed. The factory therefore replaced that stud with 

Way11e Morriso11 was the first Calif'omia11 to produce especially 
cast dual ma11ifoldsjor the flathead. 011 left is 1935 example of 
his "Duo-Dual," 011 right the improved 1937 model. Ma11ifolds 
had 180 degrees .firi11g order, but rather co11stricted pons. 
These were made u11til shortly after the war. 

Harper Dry Lake, /939. Behi11d WaltMcC/urg 's 106mph Cab
riolet is 1111 Arrow Sport ""F" " airpla11e powered by a Ford V- 8 
e11gi11e. /05 of these two-sealers were made i11 Li11col11 . Ne
braska. Pe~forma11ce was rather margi11al, top speed bei11g 
aro1111d 85mph. Credit: Knox Alle11 . 

two on either side somewhat farther from the bore. Flat
heads, both early and late, blow gaskets, but usually 
between the cylinders. 

The first lakes racer to try this trick is believed to have 
been Howie McKesson, who got the first Mere short 
block to come into his local dealer In early 1939, made a 
stroker out ofit , and used it in his roadster and modified. 
He dominated Western Timing in 1939 with speeds 
around 120mph and did well at SCTA meets. Other 
equipment on that engine included high-altitude Ford 
heads and a Winfield camshaft. 

Most of the fast runners in the late '30s ground the 
block between the valve seats and the cylinder bore to 
open up the transfer passage from I / 8 to 3/ 16 from the 
top surface of the block. With a little hogging on the 
intake ports and as much of the tortuous exhaust ports 
as could be reached, one had a "ported and relieved" 
block. We know now that relieving was fine, but porting 
was often bad news. With a stock valve, very little intake 
port material should be removed except around the 
guide, and of course the typical rhirror polish is abso
lutely useless. Oversize solid-skirt pistons with the later 
Ford style low dome(as opposed to the flat type of the '34 
and earlier models) usually camt from the Ray Day 
foundry in Los Angeles. '32 to '34 and '39 to '42 Ford 
blocks could usually be bored safely 1/ 8 over to Mere 
standard ; '35 to '38 blocks got a little shaky past .060 
inch over; '39 to '42 Mere blocks could be taken out to 3-
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Ma,ly ear(v V-8 racers built their ow11 ma11ifolds. Shown here 
ure th10 well made cxa1tiplesfro1n the author's collecticm. Top 
111a11ffold even has a heat riser. 

The Federal·Mogul bearing people made a copper alloy hcud 
witlt 110 water cltamhers other than a11 outlet ma11ijnlcf (1101 
sltow11). Apparent(v tlte theory was that the copper wus so con· 
ductive thut the .. ideal combustion chamber temperature .. 
cou/c/11·t be reached othenvise. Although this style ,w,s made 
for/at<' 21-strul and 24-strul blocks with imegra/ water pumps. 
some/dlows successji,/(y ran them 011 ·32-36 blocks with 110 

water pumps at all. geuing circulatio11 on the tlwnnosyphon 
pn"nc/ple. 

3/ 8 ,vith some risk of cracking from the head bolt holes 
to ttle cylinder at that size. Modern builders are cau
tionqd to watch for flexing, rusty cylinder walls in those 
old Blocks ... not to mention the years' accumulation 
of cracks. 

EJrly V-8s were marginal in the crankcase ventilation 
dep~rtment. and racing cars were seen with wierdly 
bulgbd pans after a good run. 

CYLINDER HEADS 
The most common cylinder head at the lakes in pre

war hays was a milled stock-type cast iron head. On a 
typidal 6.3: 1 compression head (stock), a .060 inch cut 
would give about a 7 to 1 ratio. Earlier heads for flat top 
pistdns could be shaved up to .090. The next stage in
volv4d the stock aluminum high altitude or "Denver" 
hea~s. which gave about 7-1/2 to 1. Both cast iron and 
alun1inum heads were often filled with welding (without 
heliarc!), mainly by the Arco shop in Los Angeles. All of 
whicf, often led to constricted fuel/air flow in the com
bust on chamber and too much compression for the low
octa e fuels then available. T{: first special heads for the V-8 were made by Bohn 
and obert M. Roof in the East, few of which got to the 
Wes Coast. The Federal-Mogul and a similar waterless 
hea made by Alf(not Eddie) Edmunds at the Ray Day 
fountlry were the first to be placed on general sale, fol
lowetl bytheOrd(24-stud)and EddieMeyer(24- and 21-
studJ. Navarro, Evans, and Cook (Cyclone) made 21-
stud heads with pump flanges for '32 to '36 models only 

One of the earliest cast aluminum dual ma11(folds for 1/re.flat· 
head was made by Robert M. Roof; of Anderson. Indiana, who 
eventually made aji,/1 line of V-8 e11gi11e a11d chassis equipmelll. 
This panicu/ar mu11ifiild design is very poor, bul was produced 
,mtil tl,e late Forties. 

Morrison-equipped modified, perhaps Wayne's own car. at tire 
lakes. Note polis/red /reads ... t,med .. hetulers. Ji1el pressure 
p11111p , bw(jo steering wheel. Body is typical, a 11arrowed '27 T· 
bucket. This grand uh/ type of/rut rud is buund to come back' 
Credit: Snapp. 

Three ear(v Wii(field SR selllps. From le.ft to rig/r1: Stock ']4 
manifold with dual SRs 011 Wii(fie/d adapter: Alexander ma11i· 
fold with space in middle far generator (circa 1935): Davies 
competition numifold (circa 1938). 

after the war; the sole '37-38 style 21-stud high compres
sion head other than the Federal-Mogul was the postwar 
Cyclone. Riley, Dixon, Maxi, and Alexander manu
factured overhead valve conversions for the 21-stud 
blocks which will be covered in the fin~! segment of this 
series together with the postwar overheads. 

CAMSHAFfS 
Then as now an esoteric subject. M4ny a prewar con

testant used a stock cam, hopefully a '32-36 stick which 
had longer timing than later models. Reground cams, 
though, were readily available. Some fellows ground 
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1939: Joe "Dirk" Da1•ies t11ning a roadster equipped with his 
man(fold and the earliest style of Federal-Mogul 21-stud cyl
inder heads. After the •~ar Davies manufactured a marvelous 
DOHC setup for the Mere block which we'll cover in another 
installment. 

Eddie Meyer of Hollywood brought out his wuter
heated dual manifold in September 1939 and his 
21• und 24-swd heads shortly thereafter. Heads were 
1•xr,el/ent. b11t manifold lacked /80°.firing order and 
waked best as a competition type, as shown in the 
p,h·gro1111d. Meyer set .roadster record of 114.228 
m},h in 1939, saw Edelbrock break it the next year. 

thl!ir own with a file and grindstone, seldom with good 
rdults. Among the lesser known professionals were 
Roof and Pop Green in the east and Russ Garnant, 
Binks McClean, and Ted Cannon in the west. George 
Riley may have sold some flathead cams, but the best 
kdown grinders on the coast were Ed Winfield, Kenny 
Harman, and Pierre Bertrand. 

Winfield , "the Sage of Alder Street;• was well estab
lished as the country's leading cam grinder and racing 
carburetor manufacturer by the time the llathead V-8 
was introduced, and, as we've noted, his racing heads for 
the Ford four were second to none. He immediately 
started grinding racing camshafts for the V-8 and con
tikued to do so until the Sixties. His best flathead pro
fi es were the R-1 street cam and the "super-race" SU-
1 which was the heart of many of the fastest flatheads 
ever built. Winfield cams were distinguished by profiles 
t~at were ea~y on the valve train and idle characteristics, 
e~en though on paper the maximum lift and duration 
ldoked quite radical. In this writer's opinion, Winfield 
wlls well aware that the average guy would order the 
wlldt:st thing offered; though the engine · in question 
couldn't use it even when flat out. So canny Ed deliber-

Mui Ord was the.first 011 the West Coast to ma111, 
fact11re special high compression heads.for the flat
head. shown here with his log manifold (/939). These 
heads were madeJor a while a.fier the wur, together 
with variations of the manifolds .for 2, J, and 4 
Stromberg carbs. 

Possibly the great all-around hot rod of all time. Built in the 
early Thirties by Monty Motimuro, its subseque/11 owners in
cluded George Harvey, Doug Currothe,rs, LeRoy Neumayer, 
andfinal(vArt Chrisman. It has run at every dry lakes course, 
Bonneville, and most of the early dragstrips. It has been pow· 
ered bya Rajo T. possibly a Winfield B. imwmerableJlathead 
V-8s, ARD UN, DeSoto, and Chrysler Hemi. After Harvey and 
McAfee twice broke the modified record in 1939 using a home
b11ilt 180° manifold, milled heads, and a Wi,ifield cam [first ut 
120.99mph. then at 124.825mph) the car wus a contender for 
the modified record for many years and was nearly always 011 

the high poillls lists. In 1953 Art Chrisman stretched the.frame 
and used it as a very succes~ful dragster. No, Art won ·1 sell it! 

ately designed profiles the effec/ of which would be 
rather mild. The customer marveled at the smooth idle 
while being able to go as fast as his carburetion, dis
placement, valve springs, ignition, and gearing would 
allow-and everyone was happy. 

Ed Winfield's great rival was George Riley, who liked 
short timing and fast, tall lifts in his cams. In his unique 
shop on Floral Drive in Los Angel4s worked a brilliant 
young machinist named Kenny Harman . . . at least he 
did when Riley could afford to p.ly him. Riley would 
never let Kenny run the camshaft grinder, so Harman 
started grinding them at home about 1934. At first he 
used them in his racing hydropland, but by 1937 the dry 
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Tommy Thickstu,1 brou~ht out his very popular dual ma11(fold 
in late 1939. First of the classic /80° high rise dual 111a11ifolds, 
it 1yas used by Vic Edelbrock and several others during the 1940 
lakes season. The illustration shows the prewar model with 
abrupt angles 011 the putts where they meet the block. Thick
stun made an improved model, together with special heads and 
other V-8 accesson"es, after the war. The line was take11 over 
and renam ed Tatter~field about /947. 

lakes crowd was beating a path to his door. Tom Spald
ing stated flatly, "Kenny Harman ground the first V-8 
ra£ing camshaft that worked:' Tom Spalding ought to 
know. for he and his brother Bill ground some fine cam
shafts themselves in later years. Harman experimented 
with staggered exhaust timing on the center cylinders of 
the flathead to avoid interference between the closely 
spliced impulses in the siamese center exhaust ports, and 
he. still believes in the idea even though no one would 
accept it during the heyday of the flathead. 

It's tough to be positive on typical racing camshaft 
tir11ing for the prewar scene; perhaps a "full race" cam 
wduld be something close lo 18/60/ 60/ 18 with .305 lo 
.3:20 inches of lift. Valve springs were nearly always 
Lihcoln-Zephyr(originally made for use with the V-12's 
h~raulic lifters) with about 57 pounds on the seat and 
IJU pounds open. Adjustable tappets came after the 
war, but stock tappets were lighter and would rev higher. 
Of rourse, it meant a lot of work building up the tips of 
the valve stems with Stellite or similar hard facings. 

Tl(is is th e.first.fi1ll-e11velope record car made in Amen"ca and 
perhaps the.first V-8 lakes entry to nm methanol-the Spalding 
Brothers famous stream/iner. Engine was bored-out 21-stud 
with Harrna11 cam . milled heads, and the Spa/dings ' vwn mani
fo ld and ignition. The car officially ran I 28. 75mph i11 1939 and 

c:;:;i 

Jack Henry from Southgate. Caf(/omia, made an inexpensive 
b111 effective dual curb adapter for Ford and Zephyr manifolds 
in early 1940. Hot water could be nm through the p/em1mfor 
_fi1 e/ vaporization. Henry made quite a busi11ess of custom
built A -V-8s. 

Eddie Edmunds appare111/y started making man/folds b~fore 
the war. as shown by the example 0 11 th e left which is missing 
its "Y" I.VP" riser. A.fier th e war Edmumls produced manifolds 
and heads Jar nearly all American cars. Since he can't be 
located al this time. we are unable to confirm whether his next 
design. shown 011 the right, was.first made be.fore or after World 
War II . Ca 11 1111y reader help? Carb bases are well q/i to ac
co111111odare stock p/aceme111 generator. 

was clocked over 132mph 011 another o4asion. The Spaldi11gs 
are 1/u111kfi,I it never went faster, as it is now obvious thm the 
body pro.file would generate enormous !{ft. Car was broken 11p 
for scrap duri11g World War 11. Jack Harvey built a similar car 
which didn't survive the war. Credit: Snapp. 
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The Pugh Brothers from Bell. Ca//f'ornia, took the modified 
record from Harvey & McAfee i11 November. 1940 with a11 
averagP speed of 127.03mph. Their Merc11,y e11gine was 
eq11ipped with the 11s11a/ milled heads and a luck Henry m1111i· 
fold. Cam brand is 1111known . -Credit: Snapp. 

CARBURETION 
Ed Winfield started selling his SR model carburetors 

for the single-downd,raft-equipped 1932 V-8 right after 
the car was introduced. and a nice improvement it was. 
With the introduction of the "48" model of the Strom
berg EE-I downdraft carburetor in late 1933, Winfield 
developed and sold a "dual down draft" SR replace
ment. which consisted of two l ¼-inch units side-by-side 
on an adapter with a common throttle shaft and fuel 
manifold. This was a worthwhile if not astounding im
provement and quite a few were sold for $30 each. 

Robert M. Roof in Anderson. Indiana. apparently 
made some manifolds in the early '30s to take two large 
Winfield SRs. and we mentioned last issue the unique 
Bo\malite and Hexagon manifolds for Indy use designed 
by bon Sullivan. Few, if any, of these nice units reached 
Ca(ifornia. although one or two of the Miller-Ford 4-
carb manifolds of doubtful merit definitely did. Perhaps 

Allho11gh Vic Ed,./bmck . Sr. was a Thickst1111 dealer and set 
a 119.44 mph rt'Cord which stood 11111il 1946 with a Thickstu,1 
mdn/f'old. he was 1111happy with Thickst1111 's r~fi,sal to im· 
prove the design . It's A11g11st 1940. and here is the.first Ed,,f
brock ··.,Jing shot" with Arco milled and jilled Denver heads 
011 tl1P ·37 Ford 2/-st11d engine in the ·32 roadsrer which 
wu11/d win him the 1941 SCTA championship. Vic turned 122 
mµh one way, yet it 's obvious that this is ,i stre,'l engine. 
Crt,c/it: Snapp. 

1941: Here (at rear) is the best d11al mtm/f'old made b~f'ore 
WW-//, the fa111011s Edelbrock "Slingshot.'" It was discon· 
ti1111ed in early 1947 011/y beca11se the "Reg11/ar" model which 
replaced it was less costly to make. In the foregro1111d is a pre· 
war Edelbrock ma11//oldfor the li11cu/11·Zephyr V-12. a.few of 
which r1111 at the lakes i11 the early days. 

the first special manifold as such made on the West 
Coast was the so-called "Conduit Supercharger" manu
factured in Glendale by tune-up specialist Owen Betry, 
who also made mechanical conversions for the some
what soggy Winfield SR vacuum-actuated accelerator 
pump. Betry. like Lee Chapel (Tornado) and several 
others, later made a dual carburetor adapter for the 
stock manifold. Since the V-8 generator didn't allow 
room for carburetors to be spaced equidistant over the 
original flange, these adapters either ran the carbs up 
into the air on a tall "Y" or shoved the second carb back 
on a dogleg next to the fuel pump. Betry's and Chapel' s 
were of the latter type and we can't say much for them. 

The first specially-cast dual manifold for the flathead 
to be manufactured in California was the "Duo-Dual" 
produced by Wayland E. "Wayne" Morrison of Sierra 
Madre in 1934. This featured two 48s side-by-side, each 
on a "Y" leading to the ports on its side as on the later 
Davies manifold pictured. Around 25 of these were sold, 
and in 1935 Morrison came out with the first 180° dual 
manifold to be placed in general production. The side
by-side arrangement seems to be unique among the 
many. many special V-8 manifolds made thereafter. In 
1937 the design was modified to clear the center water 
necks on the new V-8 models. Morrison manifolds 
worked very well although the 1935 model had rather 
restricted porting. 

Trick manifolds came thick and 

little is k11ow11 about the Kelly Hrothe}s 11w11!fold .from San 
/J..r1wrdi110 . Calij'nmia. except rhat the iellys were well k11ow11 
m1 the circle tracks fur their /oose/y•cleara11ced "Ra11/i11 • 
Racers." The 111a11ifi,ld is 11ice(v made but 1101 a particularly 
good desig11. 
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Phi/ Weiand cast the.first of his wel/-k11ow11 man/folds i11 1941 
a11d. produced them in large q11a11tities °'lier the war. We do11 't 
k11dw why hedid11'tmatch the port angles to those i11 the block; 
maybe he .figured it didn't make much differe11ce. The per
formance of this ma11/fold i11dicated he may have bee11 right. 

Da~e Burns produced this iull'-riser man/f'o/J in 1941 and also 
sup/1/ied risers which could be bolted 011 to provide generator 
c/earanct'. This excellent design was ,nade after tire war with a 
di[(enmt style of le11eri11g in place of the raised block type 
shown here. 

Kelly Bros., Henry, Thickstun, Edelbrock , Weiand, 
Ed rhunds and Burns. The latter five units were all 180° 
firitlg order designs to prevent one cylinder robbing 
anoh1er in the low and mid-range, but this writer has to 
giv~ the palm to the Edelbrock for proper port angu
larily and constant area. 

:rhe simplicity. cheapness. and good performance of 
the ttromberg dual throat carburetor led to its enduring 
popLlarity and eventual displacement of the Winfield 
for multiple applications. The original "48" model had 
1.03-inch venturis; the 1937 and later "97" was similar 
but had .97 inch venturis. The V-8-60 used the "81" with 
.081 inch venturis, a nice pot for the center spot on a 
triple manifold. For use with a dual manifold, stock .045 
inch to .048 inch main jets are pretty close to correct, 
although accelerator pump discharge should be reduced 
by drilling a .065 inch hole from the base of the pump 
cl1e~k valve up past the ball. taking care not to mess up 
the \lall or its seat. Another carburetor used in Fords of 
the Forties was the Chandler-Groves "94" (also labeled 
"Holley" and "Ford") with a .94 inch venturi. This unit 
was never as popular as the Stromberg for racing use; 
howher Holley now makes a high performance 310 
c.f.m. version with 1-5/ 16 inch venturis {R-3903AAS) 
thatbught to be just the ticket for an otherwise stock '37 
or later Ford or Mercury. 

FUELS 
Needless to say. most fellows used 75/85 octane pump 

McC11/loch "40 M" ce11tr/fi1gal blower. the last model pro
duced. The late Bob McCulloch produced a complete(y d/( 
Jere/II model in the ear(v Fifties that was adaptable to any car. 
McCulloch became one of the country's largest oil and land 
developers. tlw man who brought London Bridge to Cal/fomia ·s 
Havasu Ci(v. 

This i., a picture of th e best pre-war ignition setup.for the.flat
head V-8-a Scintilla (not a Si111illa-Vort ex) magneto with 
mw111C1! advance. 

gas, although a few laced it with extra amounts of tetra
ethyl lead or bcnzol. Many have stated that alcohol 
wasn't used at the dry lakes until after the war, to which 
the old pros just laugh. Alcohol was being used at Ascot 
as early as 1934 and in qualifying at Indianapolis within 
a year or two thereafter. Kenny Harman was using alky 
in his race boats in 1937. Perhaps the first team to use it 
at the lakes were the Spaldings in their pioneering 
streamliner of 1939. One of the advantages of alcohol 
over gasoline is a very high anti-knock; rating. but since 
the Spaldings didn't have much con1pression in their 
mild 21-stud engine, they didn't realize much benefit 
and went back to gasoline. Bob Rufi us6d around 16 to I 
compression with methanol in his Chbvy Four stream
liner and went 143 mph, one way (140 mph average) in 
May 1940. This was the best performance on the lakes 
by a hot rod prior to the war. 
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IGNITION 
As compression ratios and engine speeds climbed, the 

stotk Ford distributor tended to give up. Except for 
he~ier point springs. there wasn't much one could do 
un ess a Robert Bosch or early Scintilla (not the Vertex 
111 el) could be obtained. The day was saved in late 
19. 6, when the Lincoln-Ze13hyr V-12 was released with a 
cli9tributorsimilar to the 408 Ford, but with dual points 
an/I dual coils (in a single coil housing). The Spaldings, 
those clever boys, soon discovered that with· a (our-lobe 
distributor cam and a few other internal modifications 
th<! Zephyr could become a first class racing ignition that 
was in fact two synchronized four-cylinder distributors. 
Tl~ese are still very good units for any flathead if that old 
Zc\Jhyr coil is still alive. If not, two separate coils can be 
mounted outside the distributor case. 

SUPERCHARGERS 
Except for a Mercedes SS Roots-type blower used on 

one car (another Spalding creation) the only super
chargers used were the production units manufactured 
by Robert McCulloch· of Milwaukee, Wisconsin. These 
belt-driven centrifugal blowers were introduced in 1936 
and came in at least four different models. The first 
mounted on a stock manifold with the generator set out 

~RIM
1

C[iPf zy ~ ~ 
New 1933 34 Grill Set of 12 . S 2.50 

1935 Grill Set of 34 6 .00 
1935 Side of Hood. Set of 32 . 6.00 

Sove 1935 Trim Clip Kit (as li,-ted above) 
total of 66 . per kit 

I 936 Grill Center Strip, set of 6 
1936 Grill Outer. set of 16 
1936 Side of Hood set of 24 . 

Save 1936 Trim Clip Ki t (as listed above) 
tota l of 46. per kit 

New 1938 Standard Gril_l & Hood Side . set of 56 
New 1938 Standard Grill side and hood 'iide 

lower front set of 12 
1938 All Body Belt , set o f 58 . 

Sove 1938 Standard Trim Clip Kil Grill & hood side, 56, 
Grille side and hood side . 12 , body belt 58 . 
per kit 

1938 Deluxe hood side and grille side. set of 10 
1938 All Body belt . ,et of 58 . . ... 

1 Save I 938 Deluxe Trim Clip Kit Grille & hood sides, I 0 . 
body belt . 58. per k it 

New 1939 Stondord Grille Bors & hood side louvers. 
se t of 30 . . . 

New 1939 Standard body belt , set of 58 . 
Save 1939 Standard Trim Clip Kit . Grille & hood side 

louver s 30 and body belt . 58. per kit 
New 1939 Deluxe top center hood, set of 8 
New 1939 Deluxe Grille Bors. set of 82 
New 1939 Deluxe Grille side, set o f 8 

1939 Delu-.:e Body Belt and hood sides, set of 70 . 
Save I 939 Deluxe Trim Clip Kit body belt & hood sides 70. 

grille sides 8. grille bars 82, top center hood 8. 
perk i t .. .. . . . 

~:::; j i~~ ~tti; ~e°~the~ofu~~;{ ~~~~ts:.' ;~r\i l 
1940 All body belt . set of 58 .. 
1940 Deluxe grille clips. set of 16 . 

Save 1940 Std. trim clip kit . set of 8 center of hood & 

Sove 1940 6:lbu
0
x~ t~~ -c~;r k~;~ set of 8 cerlfer of hood. 

10.00 
1.50 
3.00 
4.50 

7.00 
8.50 

2.50 
8.50 

17.50 
2.00 
8.50 

10 .00 

6.00 
8.50 

12.50 
2.00 

12.50 
1.50 

10.00 

24.00 
1.50 
2.00 
8.50 
3.00 

10.00 

1932 ~~ i1~~~· ~:,bc~~sb0~~~:r,~;~r head) state 
12

.00 
year each 

1932 48 Special clips to hold wiring to frame - sta te 
long or short 

.20 

25 

All mfg. U.S. A . 
Check before buying - there is a difference! 

iii'', DENNIS CARPENTER 
, I PO Box 26398 

Charlotte, NC 28213 
-"~"!'Eouc!£0H5 (704) 786-8139 

on the left head and driven by a short belt from a pulley 
on the right-angle impeller drive. Next came a similar 
but larger unit mounted on McCulloch's own cast iron 
manifold . The third type, for '37 and later models with 
water pumps in the block , was similar but the generator 
was mounted up front and driven by one of the blower 
drive belts. The last and most common type was the so
called "M" model which featured extra water jacketing 
on the manifold drawn from the right cylinder head out
let. These blowers were well made, but did not give much 
more than 4 to 5 pound boost even when reworked by 
expe1is such as Carl Fleishmann or Bob Path. Though 
they. were used on a few fast cars, the SCTA never found 
it necessary lo handicap McCulloch-equipped cars in 
any way . .. but D.0. 7 cylinder heads of any type were 
banned until after the war . 

• 
NEXT ISSUE: The Golden Age pt'the Flathead. 'f 

FLOOR MATS 
1932/48 

Mfg. by Crossville Rubber Co. 

Exact of Original in Every Detail! 

Anothe, Ouoli ty Product 

from ~!If-

Write needs. 

DENNIS CARPENTER 
PO Box 26398 
Charlotte, NC 28213 
704 - 786-8139 

HEADLINING KITS vl;.if~s 
BRUSHED CLOTH 

Complete Kit includes: 
• Custom-mode Headlining 
• lnstollotion Kit consisting of tocks, trim adhesive, cement 

with brush and easy-to-follow instructions. 
• Choice of five colors of brushed cotton material. 

PRICE: $35.00 post paid 
• Matching windloce or wireon avoildble. 
• Additional material available for d4or ponels, etc. 

Send S. A . S. E. tor free samples and order form 

For cars using leatherette, nylon or v1iyl headliners , send 
swatch of original material for match in -state make, year, 
and exact model of vehicle for price of it. 

Stan ColE1nan 
12A 320 Soulh Street, Morristown, NJ 07960 • (201 ) 539-8317 

N.O.S. REAR FENDER ANTENNAS 
(Red Plastic on Base) 

Part No. B5A-18813-B. '55-56 Ford. 
N.O.S. Rear Deck Antennas, 

Angle Slant, Large Base. 

Part No. CIAZ-18613-A, 
'61 Ford, T-Bird? 

$75 each plus po~tage. 

DICK ORMISTON 
14125 Newburgh, Livonia, Ml 48154 

(313) 464-921~ 
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A very famous photo the old SCTA "Road Runners" club duri11g the heyday of dry lakes racing just after 
WWII . . . yesterday a bunch of jalopies-today a king's ransom in '32 Fords and other street rods. 
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Modified A roadster pickup pushes off a typical ¥8 powered lakester constructed around a war-surplus 
drop tank. Such chassis are still being used and have reached over 280 mph with later powerplants. 

DUR1NG WORLD WAR II thousands of our possibly the best ever made for the V-8, all the studs 
young men developed their technical skills have to be lengthened: Of course, most special heads, 
and whetted their taste for adventure by including alternative "street" models by the major 

maintaining and wielding that dreadful marvel, the manufacturers, used stock studs. Nearly any compres-
20th Century mechanized war machine, which the Ger- sion ratio was available, but 8- or 9-to-l was most 
mJns more or less invented but the Americans mastered. popular for gasoline. 
Miny of these returning soldiers, sailors, and airmen Cylinder head design is inextricably tied in with piston 
tu~ned to automobile racing to make reality out of the dome design (as well as block and valve modifications 
stihed dreams of all those bench racing sessions in which we' ll discuss later), so we should mention some 
Eu,rope and the SouH1 Pacific. With an outpouring of common practices in this regard. Most racing pistons 
lat~nt energy and a few bucks earned in a rising econ: were made with a stock Ford low dome, although some 
omy, they seized on Henry's enduring flathead as the of Lou Baney's record holding engines used the unique 
cornerstone of their achievements. The near-decade Tattersfield-Baron cylinder head and piston combo in 
1946-54 were the glory years of the Ford V-8, and most of which a rather flat dome came up 7/ 16-in. into the head 
it happened in Southern California on El Mirage Dry itself. The idea was to maintain a very large transfer area 
Lake (with some excursions to Bonneville a few hundred from the valves while still maintaining some compres
miles northeast) and on the very first drag strips- sion. Few others used such an arrangement, although 
Goleta , Santa Ana, Pomona, Paradise Mesa and Baney pulled 225 bhp at five grand and shared domina
Fo~tana. tion of the coupe classes at Russetta Timing meets with 

Today, wherever Americans race cars, you will find Don Towle during '49 and '50. Whatever old buckets are 
great men whose eyes mist(as do those of an old English- used in flat heads, their outside edges should come right 
mt as he thinks ofBrooklands) when they look back to up flush with the top edge of the block or a little higher, 
th e dawns over the desert and remember the sound with heads domed accordingly to give about .020-in . 
an smell of a nitro-burning flathead leaving the start- clearance. Otherwise compression -that is tough to 
ing line for the lights a mile-and-a-half away, in a billow- come by in a flatmotor-is thrown away. 
ing1roostertail of alkali dust. They recall the old gang, Most of those manufacturers of speed equipment who 
thelbeer, the jokes, the scary runs in a rattling A-V-8 at got started before the war continued to produce varia
spe ds the rest of the world refused to believe. Some of tions of their " tall" or "regular" dual manifolds there
us, ooyoung to have fought, remember too our first kiss after. We didn' t call them " hi-risers" then, nor did we 
un er the Carson top of a chopped '46 Mere. The golden fully realize that in many cases the long passages of those 
tid~ of our youth came in on Ford V-8 power, and the old manifolds gave a definite mid-range ram effect. 
sna~py beat of its exhaust will sound in our ears forever. Everyone wanted, and nearly everybody produced, the 

Heads and Manifolds 
B'oxed on another page you will find a listing of every 

manufacturer of flathead cylinder heads and intake 
manifolds known to this writer, although there are surely 
otht!rs. Studying the old archives, however, makes it 
clea, that the majority of the going engines used two 
brahds- Edelbrock and Evans-probably because Vic 
Ede)brock and Earl "Pop" Evans both were ready to go 
at ttle cessation of hostilities overseas and both gathered 
aro~nd them a brilliant group of proteges who sortied 
out rom the shops of their mentors to stomp up and 
dow the record books. It's doubtful whether their 
equJpmcnt was really better than that of Navarro, 
Offdnhauser. Weiand, Sharp, Tattersfield-Baron, and 
Smifh & Jones, all of which (with a very few other brands) 
wcriused in top-flite powerplants. 

T e typical first-line racing head featured massive 
ribb ng over the combustion chamber and greatly in
crea~ed water capacity, which thickened the head to the 
point that the lower row of head studs had to be 
leng!hened to accommodate it In Clay Smith's heads, 

"low" or "racing" style manifold which put the car
buretors as close as possible to the ports and offset the 
generator(via bracket) on one or the other cylinder head. 
The better units had 180° firing order layout and were 
good for three to five more horsepower1on the top end. 

Edelbrock "Regular manifold replaced t~e pre-war "Sli11g· 
shot " desig11 about late 1946, was i11 tum feplaced by a11other 
model (in rear) about 1949. All three were among the best dual 
manifolds for street use. Dees 
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A ve,y rare Edelbrock ma111jiild utilizes a "Slingshot: base with 
a spt?cia/ adapter for a single forge n,,o-throat manifold. It was 
prud11cedfor special swck car racing and heavy tn,ck use. 1946. 
Dees • 

Most California racers blocked the manifold heat 
risers,which were usually the only connection between 
the exhaust tracts of the two cylinder banks. This prac
tice not only gave a cooler inlet charge but also kept the 
exhau.st impulses from one side from dampening those 
from the other. You could always tell the sharp "rap" of 
a street machine with blocked risers-and the cops 
could, too. 

Al Sharp appears to have been the first to bring out a 
racing manifold for three Stromberg carbs in early 1948, 
and it didn't catch on at first. However, the use of 
alcohol-nitro fuels, which have. to be passed in large 
volumes, and the advent of the big strokers in 1949, 
meant that everybody who wished to survive in the racing 
side of the speed parts business soon was making trip
lets. And, of course, they looked so wild that all the street ,. 
. 

'. 

racers had to have one. 
If three is good, why not (our? Bill Schnell of Port

land, Oregon, had cast a few lc:xcellent4-carb manifolds 
in 1945, but the idea didn't spread because on the early, 
rather mild engines, it was more trouble than it was 
worth. Frank Baron started producing a nice 4-jugger in 
early 1948, but most of the fellows had all they could do 
to make the triplets work. By 1951, the success of Lou 
Baney, Bruce Robinson, and a few others had convinced 
everyone that the 4-carburetor route was the way to go. 
For one thing, even though the eight ports were always 
connected by small balance tubes, it was possible to tune 
each cylinder individually. In the last great days of the 
flathead, Bob Joehnck, Bill Likes, Jazzy Nelson and 
other masters were running entirely different jetting and 
plugs in the inner. hot running cylinders than they were 
in the outer holes. 

Actually, Stu Hilborn was into production with his 
fuel injection systems by early 1951, but the first units 
were not immediately popular. Many were delivered 
with nozzles too big for best resu Its, the casting design 
did not permit full advantage to be taken of ram tuning, 
and an injector cost a lot more than an Edelbrock or 
Evans manifold with four old bored-out 97's. But there 
is no doubt that he who wants to go fast today with a 
flathead looks around for a Hilborn injector. John 
Bradley, one of the best of the modern flathead drag
sters, doesn't use one because- he says- he's afraid 
the throttle response of an injector will tweak his stock 
Ford connecting rods. 

Camshafts 
Ed Winfield and Kenny Harman were the best-known 

Jaclc Calori leaves the starting line at El Mirage in 1947. Famous show/ go roadster. A 011 Deuce rails . ran 
"'eighth by eighth" '40 Mere mill with Weiand heads. Meyer manifold. Smith cam. Tu med close to 130 mph. 
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Eddie Meyer, former race driver am/ brother of Louis Meyer of Indyfame. and so11 Buel (/~ft) 
take a break after assemhli11g street V-8 with their speed equipment. The Meyers dropped 
out of the raci11g rat roce i11 the late j'orties to co11ce11trate or1 tu11e-up a11d repair of exotic cars. 

cam grinders before the war and they continued their engineering. Harman and Collins rigged up a flathead 
preeminence through 1947. From late 1945 to early V-8 to run on seven cylinders with the eighth cylinder 
1948. the Harman-Collins firm had ground over 12,000 pumping only air through a plenum chamber made from 
camshafts, most of them for flatheads. The late racing an oil drum. Some sort offlowmeter was attached to the 
genius, Clay Smith, soon challenged them and shortly other side of the drum, and when the boys found the 
thereafter we had, among others, Jack Brumby, Jack profile that pumped the most air while letting the valve 
Engle, Bill Spalding. Harry Weber, Ed lskenderian, train survive, they had the "Super H." 
eccentric Russ Garnant, and last but hardly least, the Clever. friendly Ed lskenderian started to get a lot of 
legendary "Howard" Johansen. business in the early ·sos with a quality product and a 

In the late '40s it seemed most of the fast cars used a flair fur selling it. There's quite a story behind his great 
Winfield SU-I A. a Clay Smith 272 or 282 (indicating flathead racing camshaft, the famous 404A (for .404-in. 
d~grees of duration). or a Harman-Collins "Super H." lift) Magnum, the drag racer's delight. Eel arrived at the 
Tihcdesign of the last named was a triumph of empirical 404 by simply grinding the tried and true #4 Winfield 

In 1946 St11 Hillbom placed his 1934 Ford engine with Eddie 
Miller 4-carb ma11ifold and /ra11d-ground cam in Bill Wart/, ·s 
bea11t(ful old modijied and II/med 139.96mph. Two years later, 
11si11g Iris own constam:flow fuel injection system Ire tumed 
!SVmph. You know the rest .. One carb is larger t/ran tire ot/rers 
because the two cyli11c/ers it serves draw at nearly tire same time. 

Lio R: Prewar Thicksllln dual manij'old, 'improved 1946 model 
wit/r teardrop air cleaner, same mar,(fold us modijied and sold 
by Bob Tatter~field aJier 1947. All were ve1y good.for street use. 
Dees 
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Bert letner's beuut(fi,/ truck roadster tu med 126 in 1947 using 
Edelbrock Super manifold. Smith cam, und Letner's own dual 
ignition Elco 7ivin heuds. Distributor was converted Pierce
Arrmr fl. Robert L. Roof made similur heads, but dual plug 
principle gave 110 advantage whatever. 

Offy profile on a Ford core and using it with special 
keyed-in tappets faced with the same radius as Harry 
Miller first used in 1923. He got an extreme rate of lift 
which gave a top end equal to anybody's and a 
phenomenal mid-range. Eclelbrock's top engine man, 
Bobby Meeks. points out that the 404 worked best if you 
didn't use a lot of spring pressure in an effort to keep the 
tappet following the lobe: "Just use standard Zephyr 
springs. allow clearance over the valve, and let 'em 
bounce!' ' Some tuners did use Buick Road master dual 
spring assemblies with Iskenderian adapters. Ed 
originally ground the 404 on steel 1932 Ford cores, but 
when those ran out he used later iron cores with good 

results. Still, abnormal wear remains a problem with the 
404-which brings us to the camshaft considered by 
many to be the ultimate for the racing flathead. 

Chuck Potvin more or less duplicated the !sky 404's 
characteristics on a flat-tappet profile, and for some 
reason it seems to last better in service. Certainly in my 
research I have heard nothing but unreserved praise for 
Potvin's masterpiece, the .425 Eliminator ("Eliminate 
the competition or eliminate the engine"), still available 
on new billets from Moon Equipment Company. 

A word on installation: For most applications Johnson 
orWittcman adjustable tappets are a must. It's a good 
idea to drill a l / 8-in. hole through the tappet bosses, 
through which you can insert a pin into the tappet slot to 
hold it from rotating while you set the adjustment screw, 
rather than fighting and cursing the special wrench they 
give you for the purpose. For maximum rpm, adjustable 
tappets are rather heavy. For all-out use, silver-solder a 
washer to the top of the stock or radiused tappet, as the 
case may be, and turn it down to the required clearance. 
And in ordering or degreeing-in a cam, remember that 
postwar blocks (41 A, 59A and later) have 100° included 
angle between the valves, while prewar blocks have an 
angle of 101.45~ To put it another way, the valves on a 
late block are .090-in. farther from the bore than on an 
early block. This is something to consider when fitting 
cylinder heads as well. 

Block Modifications 

The combustion chamber and valve location being the 
principal weakness of the flathead V-8, many attempts 
were made to improve the situation. The most important 
step was to grind a relief sloping from the valve seats to a 
depth of about 3/ 16-in. at the cylinder bore. The com-

Below, left: Frank Burton shows off the first widely promoted four carb manifold in early 1948. It didll 't catch 011 until use of big 
strokus and super.fi,els made its use a virtual necessity. Frank ·s son, Tony. is ll0W manufacturing new heads 011 the famous Baron 
pop-up piston principle. Below, right: Fran Hemandez (ann 011 door) with the famous ']2 Coupe that pioneered the use of11itro 
research by Vic Edelbrock's ga11g. They still talk about the great drag race when this car blew off the fearsome blown .flathead of 

..... 

Tom Cobbs. Hernandez later associated with Fred Ojfenhauser's nephew i11 the mam~facture o.f speed equipme11t of thut 11ame, 
then 1oe111 with Ford high-performance acti

0

v_i_11_·e.s._D_n_·_ve_r_:_D_a_v_C;...o_rw_i,_,. __________________________ _ 
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Clo.leup of a raci11g head shows machi11e work .for 
low<dome pistons a11d pockets for the valves. Ideally 
thejlycuts should be at exactly the same a11gle as the 
va/Ve heads, so that c/eara11ce can be reduced to 
the absolute minim11i11. The valve heads may the11 
hit the comb11stio11 chamber roof with 110 damage 
i11 extreme RPM sit.uatimi.s. 

Rigi1t : The late Earl "Pappy" Evans fits his first 4-
carb mcmifold to 011e of his raci11g flatheads. Note 
wide, deep reliefcmd low domes 011 the pistons. Moo~ 

pre~sion ratio stamped on most competition cylinder 
heaps assumes a 3/ 16-in. relief on a 239-cu.-in. engine. 
Stul:k 1-112-in. valves were often replaced on the larger 
engines with oversize valves, usually 1-5/ 8-iu, Some
times the intakes were taken out to l -3/ 4-in. In such 
evel1ts the "pocket" under the valve seat was bored with 
a 7t0 cutter to a nominal diameter about 1/ 8-in. less 
tha the valve diameter and the remainder of the port 
gro 111d out accordingly. Then, as now, people got 
car~ied away with porting and did more harm than good . 
ThJ valve guide was "streamlined" or ground away 
conlpletely where it intruded into the port. 

The height of the valve head was often cut down about 
. 03!-in. and the valve seated well out on its margin to 
per nit the roof of the combustion chamber to be 
bro 1ght down as low as possible over the valves in order 
to maintain compression. Some experts ran the valve 
hea~ up into a closely fitting fly-cut pocket in the 
charnber roof and fitted the chamber walls very closely 
arohnd the back of the valves-so the valves ran in a 
"box," which was only wide open on the cylinder side. 
This ran counter to the practice of a few people (Ed 
Wi(1field, Doane Spencer) who felt that the mixture 
should be free to flow back over the top of the valve and 
accbrdingly left at least l/8-in. clearance over the valve 
heat! . They also left a "sump" or depression in the 
cha'mber roof just forward of the valves into which the 
miJture could flow smoothly from the underside of the 
valtl:_!>efore being turned downward into the cylinder. 

I I were building a street flathead today, I would 
def nitely follow the former approach, as not much 
mdture comes back around the top of the valve. It's a 
betler tradeoff to try for the compression one would 
othbrwise lose. And I would not hog out a big relief; just 
roimcl off all the edges and give the top piston ring a little 

protection. 
Most race engines were built with 30° valve seats 

(more flow area) but some builders stayed with 45° 
(better flow direction). 

The tortuous flathead exhaust passages were cleaned 
out to the extent that a grinder woul4 go down them. An 
early California "speed secret" and 4n absolute must for 
competition was the installation ofi~on or steel dividers 
(called "baffles") in the center Siamesed exhaust port of 
each bank . A number of racing tlatheads have been 
built with the two heat riser holes.I which are situated 
directly over the center ports, bored out and connected 
by tubing to the main headers. One can go so far as to 
give each cylinder its own exhaust port by this method. 

These techniques have reached their fullest flower in 
the engines of John Bradl_ey. In order to hog everything 
out to the absolute limit, he fills all the water passages 
with Bloc-Roe or a similar substance, which he can get 
away with in an engine used only for drag racing. Intake 
valves measure 1-7/ 8-in., exhausts l-3/ 4-in. , with ports 
taken out to the point that they are wafer-thin shells 

. buttressed by the Bloc-Roe. Fabricated exhaust ports 
are plugged in through the heat riser hole and each end • 
of the cylinder banks, so that the only stock exhaust 
ports remaining are the center ones, each serving just 
one cylinder. For distances of 1/ 4-mile, exhaust porting, 
the great flaw of Henry's design (other than the side 
valves themselves), is rectified. 

Crankshaft and Rbds 
As pointed out, the rod journals dr Mercury and post

war Ford crankshafts could be ground l / 16-in. off
center to give an extra I / 8-in. of stfoke when used with 
early (21A) small-journal rods and bearings. By using 
special pistons and 3-5/ 16-in. bon! {I / 8-in. over stock 
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Top left: Evans' tank was consistently the fastest 1mblownjlathead /akester, and when this picture ofEva11s and sidekick George 
Bentley (still active in competition) was made it was the fastest open wheel car i11 the world. Car tumed /88 mph at Bo1111eville 
i11 /950, over 100mph with a 21-stud! Top right: AMERTCAN STANDARD-Evans' engine with his own heads a11d manifold, 
co11verted Zephyrig11itio11, Clay Smith cam, surp/usfae/ji/ter, co11verted Stromberg 97 carbs, a11d a load of nitrates in the tank. 
Bottom: Bill K enz, out o,f Denver, used a full-race '32 Roadster to push off his twin engi11e stream/i11er on a 210 mph-plus nm 
in 1953. With three V-8s the car reached over 250mph and is still the fastest side-valve car ever co11structed. 

Mere), you had an "Eighth by Eighth," 268cu. in., the 
standard "big" engine until 1949. In that model year the 
25Scu. in. Mercury engine came out with 4-in. stroke. 
The '49 and later cast steel Mere shaft (ICM-6303) was 
given the. same treatment to get a 4-1 / 8-in. stroke (3/8 
over stock Ford) which often as not was combined with a 
slightly risky 3-3/ 8-in. bore (3/ 16 over stock Mere or late 
Ford) to give the classic "Three-eighths by Three
eighths." The builder of today will find he'll run just as 
well with less trouble and expense if he'll stay with stock 
4-in. Mere stroke and no more than 3-5/ 16 bore-i.e. , 
274 cu. in. 

Several record-setting engines were built by the Edel
brock-So-Cal Speed Shop group for SCTA class B com
petition (under 2S0cu. in.), done by destroking a Ford 
crank 1/8-in. for a total stroke of3-9/ 16-in. Bore used 
was about 3.479 {.100-in. over stock) for a high-revving 
246cu. ins. In recent years 1/ 2-, 3/4- and 1-in. strokers 
have been built using welded-up journals. When used 
with a 3-7/ 16-in. or 3-1/2-in. bore (by wet-sleeving or 
using certain rate thick-walled Canadian blocks), flat
heads have been built displacing as _much as 36Scu. in. 
If you build one, don't expect to beat all the normal 
engines, as you'll be running out of valve and bearing 
area, block and crank rigidity, and money. 

A few engines were built with I 80~ single plane crank
shafts which looked just like they came out of a 4-cyl
inder engine-the cylinders still fired at 90° intervals no 
matter what you've heard. These were lighter and gave 
good acceleration, but the only real advantage was lack 

of interference between the exhaust pulses in the 
Siamesed center ports. Most of these were built by 
Norden Machine Works, but the only one I ever knew of 
that seemed to have an edge was Karl Orr's sprinter. 

Stock Ford rods were hardly bullet-proof but held up 
amazingly well. Today you ca~ use Ed Harding's rods 
(made from two Chevy rods heliarced together in a jig) 
or, for drag racing, modern aluminum alloy rods. Be 
warned that modern inserts for the flathead have extra 
clearance built in for all the weird old cranks they have to 
fit, so check your tolerances closely and try for a thou or 
so over stock. Full floating bearings are the way to go 
wit~ stock rods, as used by Ford in '48 and earlier 
models. 

Here's a tip on building an en'gine today: Look around 
the swap meets and parts houses for Ford-made main 
bearings not only for the undersize you need on the 
journal diameter, but a greater width on the thrust 
surfaces (rear main). Then gtlind your crank accord
ingly. Original Ford V-8 parts catalogs have an entire 
page set aside in bold type giving all the many combina
tions of undersizes/ oversizes. But some of these combos 
are very hard to find. We'll g,o into this again in the 
next installment. 

IgnitioJ 
Many racers used the dual cbil Lincoln-Zephyr igni

tion or later Ford distributors cdnverted to dual points or 
dual coils by Jim Kurten, Tom Spalding, or loving hands 
at home. A few used Englikh Lucas magnetos, a 
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Left: The Pierson Brothers were the.first to reveal the inherent beauty and evil of the Model 40 Ford Three-Window Coupe with 
th~ chopped, channeled and nosed powerhouse seen here at El Mirage. Dawson Hadley, now doing state of t}te art fuel injection 
anl:l emissions colltrol work at Edelbrock's, reached over 164 at Bonneville with this car in 1951 using an 1mblown flathead. 
Right: It's a pity we can't show all the drag racers of the early days who usedjlatheads-Art Chrisman, Holly Hedrich , Calvin 
Rice, Otto Ryssman, etc.-but here's one of the best-Joaquin Arnett and the Bean Bandit, 1953. 

Scintilla-Vertex on an angle drive, or two Wico 4-cyl
inder mags on a Barker drive. A very popular ignition 
was made by Charles "Kong" Jackson. It had a manual 
advance cable-actuated by a large plunger in the cock
pit. The driver could adjust the spark .advance while 
storming down the lake bed on his way to the traps, but it 
was a good idea to have a positive stop in the system right 
around the maximum conceivable advance lest he get 
carried away. Harman-Collins brought out a very fine 
magneto for the flathead , and that same basic design is 
found today under a couple of brand names on the 
fa'stest blown hemi Chryslers. 

Youngsters will be surprised to hear how little spark 
le~d is used in a racing flathead compared to a modern 
OHV design. On gas use somewhere between 18 and 24 
tcltal crankshaft degrees; go up to 28 degrees on straight 
al~ohol; perhaps -back off a couple of degrees when 
adding nitromethane. 

For plugs my cronies recommend the following Auto
lite plugs or their equivalents: On gasoline run from an 
A-9 on the street to an A-7 in competition (some heads 

may take a longer reach AL-7). On straight alcohol use 
an A-9 or an A-903 racing plug. On nitrates warm up. 01_1 

A-903s; then try an A-603; if that's too hot go 
to an AE-403. 

Fuels 
At the first couple of Bonneville National Speed Trials 

in '49 and 'SO the fellows from the East couldn't believe 
how badly they were blown off by the Southern Cali
fornians. Apart from a little more expertise in setting up 
a chassis for straightaway competition, the secret was 
fuel-first alcohol, which everybody was using by '48, 
and then nitromethane, the oxygen-bearing additive 
which Vic Edelbrock pioneered in his Offy-scalping 
V-8-60 Midget. Nitro took some learning to handle
flow passages had to be even bigger than used with 
alcohol (which needed JOO% more jet area than stock), 
the system had to be flushed after each day's running, 
and if nitro didn' t find some hydrocarbon to combine 
with, it was very happy with the tops of pistons. Still, 
lakes racers were able to use up to 40% on long runs for 

Bcilow, left: Absolute top drag racer of the flathead's glory days was Jazzy Nelson. His 9.03 E. T. record stood.for years, and was a 
tribute to Nelson's expertise in setting up a chassis and the lskenderian 404A Magnum radius tappet cam. Below, right: Most 
cot1sistent of all the Roadster entries was the handsome highboy of Bill Likes, shown here with Bob Pierson of Coupe fame at the 
wheel. "Deuces Wild" usually held down the "B" Roadster record in the face of incredible competition, ran 148. 75 in that class 
atiBom1eville in '52, and with Fran Hernandez' 318 x 318 Mere made a banzai 160mph pass in 1951 that stood as the record.for 
a,- unblown .flathead highboy until the recent adveflt of Don Ferguson's nitrous oxide-equipped '29. 
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: Don't laugh at the,.Nichols-Smith equipped reverse-flow V-8 with special Tucker cam. This 318 x 118 ran 25o/o nitro and 
zed over 7200 rpm. Trap speed was (for then) a hon kin' 110 mph. Trouble with this a"angement, which looks keen for a 

ho-charged.flathead, is that the intake ports are not sufficiently surrounded by water to be used as exhaust ports. Right: John 
Bradley's present-day dragster is the strongest ever built, turning (last l heard) 163mph in 9 secs. flat. 300 incher runs Bradley's 
own heads, Potvin Eliminator cam, Edelbrock 4-carb manifold, Harman-Collins magneto on filled 1953 block. Engine uses a 
slider clutch, peaks at 6500rpm and turns 7000rpm in the eyes. Stock rods and Mere crank live run after run. 

about 10-15% more horsepower, although I remember 
vividly that when Bob Joehnck did this, he had to reseat 
the, valves every night. John Bradley runs 106% in his 
dragster- which is what it reads on the hydrometer 
when you stick the fuel can in the freezer before running. 

Chassis 
fhe speeds of the old lakes machines were not due 

ent,irely to nitro-booted horsepower. For one thing, the 
best chassis were converted to ball bearings throughout, 
whjch substantially reduces drag compared to roller 
be~rings. On the front axle this was usually accom
pli,hed by turning down the Ford spindle to take 
Chevrolet ball bearings (as used until '54 in passenger 
car~ and '62 in Corvettes). This makes it necessary to 
bor~ out the Ford hub as well . On my street roadster I 
usdt a 1940 Chevrolet ball bearing assembly, which fits 
the l Ford spindle without machining, and a '62 Cor-

Som~ manifolds out of the northwest-Emerson Payne made 
the ~lumbiCl unit at the top, with water manifold to heat the 
mixtllre on those cold Oregon mornings, then sold out to 
Shanafeldt who made the low risers at the bottom. Dees 

Here is the list of flathead equipment manufac
turers. When grouped together it means that the 
names mentioned were used on the same pattern 
first used on the first manufacturer named: 

Manifolds and Heads: Manifolds only: 
Alexander 
Allard (English) 
Allstate-Champion 
Almquist 
Bohnalite 
Cyclone 
(Cook Machine Works) 

Edelbrock 
Edmunds 
Evans 
Fenton-AA Custom-

D&S-Von Esser 
E&S 
Harrell 
Grancor 
Eddie Meyer 
Navarro 
Offenhauser 
Pacific Jackrabbit 
Ord 
&oof(R&R) 
Sharp 
Smith (& Jones) 

• Thickstun
Tattersfield-old Baron 

Waggott (Australia) 
Weiand 

Heads only: Elco Twin 
Federal Mogul 
Hotton-Sullivan 
Kogel 

Algon 
Ansen 
Athans 
Bass 
Betry 
Columbia-Shanafelt-

Rocket 
Davies 
Dixi~ 
Freiman Bros. 
Hexagon 
Hilborn 
Iodu\;co 
Kelly Bros. 
Lightning 
Harry Miller 
Eddie Miller 

Morrison 
Nicson 
P-H 
Police 
Schultz 
Supermarine 
Thomas 
Tornado 

I 

vette hub altered with a space-adapter for the 5x5.5-in. 
early Ford bolt pattern. I think it's · a little stronger 

I. 
-Continued on page 15 
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'39FEVER 
-OR-

YOJI Gotta Be ~uts! 
by DICK ORMISTON, Dearborn, Michigan 

OMETIMES I WONDER what drives a 
perfectly sane person into buying and trying 
to redo old Fords. Maybe it's greed, hoping 

the ~rice will double, or maybe it's the pride that comes 
wit!) having put the thing back together from all over the 
gar¢ge floor. In my case I think it's dumbness, but I'm 
learhing-the hard way. 

I got my '39 fever from my wife, believe it or not! 
While on a search for a good split-core radiator for my 
'40 Standard Coupe, I happened across a fellow restorer 
whd thought he had a radiator in the rafters of his 
gar~ge. The weather had just dumped an ice storm, and 
the wind was howling about 50 miles an hour-a perfect 
timr to go get that radiator. Nobody was going to beat 
me Ito this one. Who else would drive 50 miles on glare 
ice for a '40 radiator? 

We made one final spin, and, as luck would have it, we 
werf there. My wife held me up through the ice puddles 
anct into this frigid five-car garage. Every V-8er has 
heard about or seen these types ... NOS parts hanging 
all over the place- four restored cars, and a '39 Ford 
Fordor tour car for sale. The radiator I was after turned 
out' to be a junker, but my wife was drooling over that 
'391 Something snapped in the back of my head and !got 
the fever . The owner reached through the window of the 
'39/ flipped the ignition on and bumped the starter. It 
fir9d up instantly with that deep V-8 sound bursting 
thrbugh the Hollywood muffler. It sounded like a 

FLATHEAD RACING -Continued from page JO 

thlln the other way. 
On the rear hubs the run-the-balls-right-on-the-axle

end arrengement, which always gave me the creeps no 
matter how well it worked, was replaced with a series 
310 ball bearing integrated with a so-called safety hub, 
which was in effect a full-floating conversion for Ford 

$50,000 Chris Craft in twenty feet of water ... beautiful. 
The next week, after the ice had melted a bit, I drove 
it home. 

The owner had cautioned that the old '39 used oil, but 
he didn't say how much oil. On a short 65-mile trip I 
thought the old flathead had been converted to a diesel. 
It used three quarts of oil! I made arrangements to pur
chase a professionally rebuilt '39-40 engine from the 
owner who had realized the '39 needed work and had 

passenger car axles and housings used for many years on 
circle track cars. Without such an arrangement, a 
broken axle lets the part outboard of the fracture, wheel 
and all, slide right out of the housing. If there is enough 
interest, we can supply an article on installation of safety 
hubs (together with instructions on blueprinting and 
beefing a Columbia rear end) in a future issue. V 

What could be more.fun than to go to Bonneville in your '34 beater with your 296cu. in. '29-oh· '32 road
ster trailing behind? Norm Lean and Doug Harrison smiled when they pulled back.from a 153 mph run 
in 1951, not realizing how badly the C & TAR DUN, the.first of the hot overheads, would blow them off 
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W E' VE SPENT A LOT OF TIME in pre
vious installments discussing ways to im
prove the breathing of the side-valve lay

out as a means to obtaining more power, but it's all a 
drop in the bucket compared to what can be done with a 
well-designed overhead valve setup. While that was at 
least. one of the reasons for the various overhead valve 
conversions made over the years for the flathead Ford 
V-8, most designers were also trying to do away with the 
accursed exhaust passages winding (hrough the cylinder 
block , which indeed rob power, but even worse, dump 
so much heat into the engine and cooling system. The 
situation was particularly bad in h~avy truck service in 
hotter areas of the world. Those of_rou who have had a 
V-8 fry itself on a long grade, warping the cylinders and 
destroying the rings , know well \vhat I am talking 
about. In consequence of this design oversight, at least 
half of the hopeful manufacturers ~f overhead conver
sions had visions of even greater fates to commercial 
users than to racing car owners. 

In the following descriptions I \V,ill try to follow the 
chronological order of the appearance of each make of 
conversion. At the outset let me give a tip to the col
lector who would search for any of these very rare and/ 
or expensive items-unless you intend just to hang 

Earlie.,t real(y succes~ful supercharged.flathead 
was D011 Blair's lakes modified of 1946. which 
reached over /40 mph. D011 used a Mercedes SSK 
blower 011 a Weia11d-equipped 258 cu. i11ch 
Mercury. Peterson 

PART IV 
Overhead Valve Conver~ions 

and Superchargers 

·, 



Riley overheads as i11stC1lled 011 late 21-stud block in street 
roadster. They were impressive to look at and had a 
legendary rep11ta.tio11, but in .fact were not very good by 
any standard. 

them on the wall for decoration, beware of cracks in the 
castings which may be impossible to repair, or heads 
that have been planed so many times that the bottom 
surface is so thin that it will not seal against the block. 
Gaskets are invariably a problem, and although you 
can make such out of soft copper, it will be difficult to 
obtain a good seal on the narrow ridge between the cyl
inder bore and the old flathead valve pocket. The over
head road is a dubious and thorny one. 

RILEY 
George Riley of Los Angeles, builder of the famous 

Riley Two and Four Port heads for Model A and B 
Fords, made a very few sets of rocker-arm overheads 
for the 21-stud V-8 during the mid-thirties. Apparently 
they were made for some class of boat racing then in 
effect which required only one carb venturi per cylin
der, as these heads had only one intake port per head. 
Like the Riley four cylinder heads, the V-8 heads were 
designed to use a stock exhaust manifold, and thus had 
three exhaust _ports. The weird intake not only re
stricted breathing, it allowed exhaust gases to blow 

EC1rly Dixon engine built up 011 /937 block shows outboard 
intake 1111111(/0/ds. It appears to have 011/y two i111ake ports 
per/wad. but infact therearetwopairsofsmal/ pons with 
a kni/i,-edge divider at the ma11(fold.fla11gc. 

/make side of Riley head being prepared for owner Jim 
Basso by Wes Cooper. This particular engine used a 
Norden crankshaft and cam to avoid cross firing within 
the integral 11u111ifold. Note.flanges.for ear(v ("32-36) V-8 
water pumps. 

back into adjacent cylinders during certain overlap per
iods, which created fires in the carburetor. It is almost 
impossible to make a Riley V-8 setup run without catch
ing fire, unless one uses an 180 degree crankshaft or a 
special camshaft of the kind once ground by Kenny 
Harman to stagger the valve timing around so exhaust 
flames can't get at the fresh fuel / air mixture. 

Riley also manufactured a couple of very special rac
ing engines with a single overhead cam on each bank . 
The block as well as the heads were special and only the 
crankshaft, rods, and a few smaller parts were stock 
V-8 Ford. Two of these are known to exist in private 
collections. 

DIXON 
Very little is known about the origin of the two types 

of Dixon rocker-arm heads designed for the ' 37-38 21-
stud blocks, but they appear to be the best overhead 
conversion made until the advent of the Ardun . Each 
type is cast from aluminum alloy and has four intake 
ports and four exhaust ports in each head. Valves are 
quite large although somewhat shrouded in the corn-

-3-

Later Dixon heads mocked up to show how a Standard V-8 
111a11ifo/cl (or. i11 this case. 1111 Eddie Meyer high-rise) may 
be used. These alloy heads use Cragar rocker arms and 
C1re being used by the autltoron one ~f"the special n1gi11cs 
described in rite text. 

' 



A very wild street e11gi11e 11si11g A/exa11der heads a11d a 
modified Schwitzer-C11mmi11s cemriji,gal blower. Alex
a11der heads had poor por1i11g, gave cooler r111111i11g titan a 
srn11dard .flat1tead but 1101 much more power. Peterson 

bustion chambers by modern standards. The earliest 
type, which has also been called a "shafer" head, has 
the intake ports entering the engine from the outboard 
side, unlike any V-8 of my knowledge except for a few 
special Pontiacs built up some time ago by Mickey 
Thompson. The later type has ports on the inner sides 
of the heads in a conventional manner, with special 
adapters to make possible the use of any flathead V-8 
manifold, stock or special. A set of the latter heads 
helped a large "modified" reach 120mph in 1938, and 
a fellow named Jack Prickett did well with a set in a 
sprint car before the war. Louis Senter took over the 
later patterns after the war and may have sold a few 
sets, but the only examples I have ever seen are in my 
collection. 

ALEXANDER 
Colonel Alexander of Inglewood, California, made 

quite a number of these cast iron heads before WWI I. 
The intake system remained stock; all the rocker-arm 
actuated exhaust valves accomplished was to get the 
exhaust passages out of the block. Each pair of cyl
inders shared an exhaust port, not the best plan for a 

Al Barnes used a set of the rare Cummings overheads on a 
21-stuJ block in his beautifi,l street roadster. a11d there 
are anut.lter set or two in use. Al bi,ilt a ji,el injection 
~)1stcm fur thil cur ulso. Peterson 

.4. 

Another shot of 1111 Alexander co11versio11 makes it clear 
that the inrnke svstem remained sta11dard-i11 the block
while only the exhaust came through the head. This "F" 
head arrangement is the reverse of all others, such as 
Rolls-Royce, Willys. and Riley fo11rs. in which the intake 
was routed through the head. Peterson 

V-8 with a "90 degree" crankshaft as the impulses on 
one pair are only 90 degrees apart in the firing order and 
will fight each other. Alexander used the same set of 
patterns for both 21- and 24-stud heads. 

In spite of the theoretical disadvantages of the Alex
ander heads, they worked well enough. I once saw a 
very trashy track modified with a T touring body and 
V-8 engine with Alexander heads completely dominate 
a field of track roadsters and modifieds at the Santa 
Maria dirt track in 1948. 

MAXI 
These rare heads were very similar to the Alexander, 

except that they used three exhaust ports per head . Ed 
Tskenderian's famous street roadster has sported a set 
of these heads for almost 40 years. 

Lee Chapel's "Tornado" overheads were 1nw11{/i1ctured in 
small numbers. Lee used them to power his less-than 
cumpet.itive s1reamli11er. which eventual~v reached 225 
mph at Bonneville. Design was similar to Dixon heads. 4 
ports in, 4 ports 0111 per head. The beaut(litl car, h11ilt by 
Bob Allinger . .flipped and was destroyed at Bon11eville 
in 1952. Peterson 



mold Bimer tu11 e.s the co11verted M ercury usi11g his 
heads in a helly ta11k which reached over 140mph at 
Bonneville. 

ARDUN 
By far the best known and most successful overhead 

valve cylinder heads for the flathead blocks are the 
Ardun units manufactured in the late 'forties by the 
AR;kus-DUNtov brothers . The complete history of 
the!e remarkable heads was covered in detail by Tom 
Sedter in Rod & Custom for May and June, 1971 , and 
Tom's account of the assembly of an Ardun street en
gin~ was carried in Rod & Custom Quarterly for Sum
met, 1971. In brief, shortly after WWII, Zora Arkus
Duhtov designed a full hemispherical head with big 
por,ts and valves operated by rocker arms. The alumi
num alloy heads were made in England but most were 
shipped to , and sold from, the Ardun outlet in New 
Yotk, which is why the valve covers say " ARDUN
NEW YORK-MADE IN ENGLAND:' a confusing 
legend if there ever was one. On a stock Mercury block 
thej,e heads were su·pposed to be good for 175 horse
power using the Ardun manifolds which mounted two 
stol:k carburetors . 

these heads were used immediately after their intro
du4tion on trucks and on the English-made Ford V-8-
based Allard sports cars (even today any hopped-up 
Ila/head in an Allard is called an Ardun-Mercury in 
England , as I found out to my sorrow just before I 
nearly bought one) . Bob Estes ran an Ardun at Indian
apolis in 1950, but there wasn't too much interest until 

& ·<!9. 
,,E_ - -'·J~ 

~ ~•:~:~ :~tA 
From bottom to top: Ardu11 
valve cover (some also say 
"Made i11 E11gla11d" '), spark 
plug wire tubes, original in· 
take manifold, a11d cylinder 
head. Beyond these parts is 
a very rare V- 8-60 Ardun 
head, designed by Arkus
lJ1mtovfor midget racing 
cars. About 20 of the latter 
were built , about 200 of th e 
big-block conversions. 
Peterson 
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Valve gear of th e Birner head is typical of Dixon, Cum · 
mings. and Tornado heads. All of th ese heads used 
Cra[lar, Buick. or Nash 8 rucker arms, a11d were restricted 
by the comparatively small Ford/Mere hore a11d single 
rocker/a~iout to small valve sizes. As a result 11011e were
or ar,,_:..competitive with th e post-1949 Detroit-built 
OHV V-8. Peterson 

Don Clark and Clem Tebow, two young hot rodders, 
began to really work with the heads on Tony Capanna' s 
dynometer. After much work on valves, rocker gear , 
valve springs, and the induction system their Ardu n was 
able to pull 267 bhp. at 5250 rpm on straight alcohol 
and 303 bhp at the same speed with nitromethane addi 
tives. One of the secrets was the Chet Herbert roller 
camshaft assembly. Bore was 3-5/ 16", stroke was stock 
' 51 Mercury , 4". 

This, the first fully developed Ardun , served notice in 
dramatic fashion that the faithful flathead was all but 
dead as a racing engine, and I was lucky enough to be 
there when it happened , at the Bonneville Nationals of 
1951. My friends and I had come with a GMC-powered 
coupe, and though we had reached over 150 mph , we 
trailed slightly behind the hot dogs in our class who 
were still using flatheads: Hadley, Hartelt, Rounth
waite. But we kids had come so close with a "Jimmy" 
built so easily, quickly and cheaply that we knew we 

Li11co/n·Mercury dealer Bob Estes, motori11g sportsman 
par excellence. stands with young mechanic Jud Phillips 
with Joe James in the cockpit of Bob's Ardu11·powered 
Indy car. In 1950 this car just missed qualify ing at a speed 
of /24.176, but it was th e .fastest time tumed by a stock 
block engine up to that date. Bob still has this car. in one 
ofAmerica"s j111est private collections of classic cars and 
racing equipment. Peterson 



Tlze Stephe11s~Frenzel Co. of Denver 11ot 011ly produced 
some pseudo-Ardu11 heads. but they also produced a fair 
1111111/Jer of ce11trifi1gal superchargers which pe(formed 
well although I recall their drive gears to be quite 11oisy. 
The man is To11y Capa1111a. still active i11 the automotive 
business although he now co11cc11tratcs 011 Diesel co11ver
sio11s for passe11ger cars and light m,cks. Note the Vertex 
111ag11eto 011 cm angle drive, the best ig11itio11 of the time. 
Peterson 

were on the ground floor of the coming thing. And 
some other fellows such as Ak Miller were playing with 
Oldsmobiles and Cadillacs, and one or two had one or 
two of the new, untried Chrysler hemis which bore such 
fl suspicious resemblance to the Ardun. Then Clark and 
Tebow (C-T Automotive) pulled in late with a nearly 
hock '32 roadster fitted with their Ardun. Clark had 
t:onstructed a special slide-valve fuel injector body 

~

lvhich left the intake ports completely unobstructed by 
ny butterfly valve at full throttle (just like a modern 
osworth GP engine). They confronted in the "C" 

~oadster class the nastiest field of '~3 /8 x 3/ 8" flatheads 
bver assembled, topped by Norm Lean and Doug Harri
~on who had just been clocked at 154 mph . Don Clark 
bok the tow bar off his barn-like '32 highboy and 
limbled down the course-on straight alcohol-at over 
162 mph! The next day he and Clem removed one spark 
blug and shattered the "B" roadster record at over 150 
lnph-on seven cylinders! 

We stood around with our mouths agape in amaze
ment. There was talk of banning Arduns, or handi
capping them, but everyone knew the game was up and 
ktarted plotting how to dump their flatheads and get 
some kind of overhead V-8. By 1954, at the lakes, 
tlrags , and points between, the flathead was completely 
bbsolete. 

b
Many other sharp tuners used Arduns during the 
id-fifties, people like Art Chrisman, the Motor 
onarchs, Safeway Sandblasting, Clark Cagle, LeRoy 

Neumayer, and many others. The C-T crew put their 
r\rdun in a sprint car and with it or a similar engine won 
lhe CRA Championship in 1957. Even today an Ardun 
~ ill run right with all but the most highly modified 
Chevy V-8s, although, of course, it does not have any 
~ractical degree of reliability in doing so. 
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For ma11y years the most powe(ful .flathead by far was 
Tom Beatty's GMC-b/ow11 tube;/rame belly tank, which 
fumed 199 at El Mirage, 212 at Bon11evil/e. Here Tom 
checks the plugs of an early version. while e11gi11eer Bamey 
Navarro checks the oil for tellrnle signs of beari11g dust. 
Tom blew up a lot of e11gi11es tryi11g to improve 011 these 
speeds; used to bri11g his bori11g bar. extra blocks, a11d 
boxes o_fparts to 801111eville and build complete e11gines 
011 the steps of the Western Motel. Peterson 

MOLLER-ADAMS 
Rudy Moller and Kenny Adams built up some very 

nice hemi racing heads similar to the Arduns, but the 
pushrod arrangement to the exhaust valves was some
what different in that the pushrod from the camshaft 
actuated an intermediate rocker arm which in turn 
drove a pushrod lying at right .angles to the cylinder 
bore and that pushrod actua*d the exhaust valve 
rocker arms. It gave a few mort horsepower than the 
old Ardun. Such an engine w4s used by C-T Auto
motive in the Hill-Davis streamliner which was the first 
hot rod to break the long standing records set by vari
ous specially built Mercedes Grand Prix cars. The Hill
Davis-CT AAA record of230. l 6 mph set in 1952 stands 
today as the best performance by a flathead block 
and crank. 

OTHER HEADS 
Captions under the photos mention the Chapel 

"Tornado;• the Birner heads, and the fabulous four 
cam engine built on a V-8 block by Joe "Dirk" Davies . 
We should also mention the Stephens-Frenzel heads 
made in Denver, which appearetl to be more or less of 
a cast-iron version of the Ardun and made little if any 
mark in racing. There were a number of home-built 
overheads around, but we have covered all those con
versions which had any success or hope of it. 

SUPERCHARGERS 
More fellows fiddled with blowers to get the last bit 

of performance from a flathead than ever tried the 
overhead valve route. The mo!t successful post-war 
commercial setup was the Italml:chanica (I. T.) Roots
type superchargers which were replaced by the im
proved S.C.O.T. blowers. Both brands were made in 
Italy, and if properly set up and maintained gave use-



Fi,Test and most powe~fi1/ 1111superclrarged version of tire 
crtily Ford V- 8 ever built was tire C-T Automotive engine of 
19_!;2 using Moller-Adams heads and slide-valve fuel in
jection. Using lots ofnitro this engine showed 320 blrp 011 
Ca/1a111,a ·s dy110 1111d powered tire Hill-Davis streamliner 
to over 230 mph . breaking a record held by Mercedes
Benz for over 15 years. Peterson 

ful boost and good service. There was a short-lived 
effont to sell a turbosupercharger called the Besasie; 
I've seen one for a Chevrolet six, but never one for a 
flathead although they were offered. The Ford V-S is 
about the worst prospect in the world for turbocharg
ing, even with a modern Airesearch unit. The Judson 
outfit of Conshohocken, Pennsylvania manufactured a 
vane'lype positive displacement supercharger similar 
to, bLt larger than, the blowers they sold for many for-

XHAUST 
!!!!~!!! 
CUSTOM MADE FOR ALL FORDS 
&L MERCURYS FOR ALL MODELS 
FROM 

1932-1964 

Mode of Heavy Gouge Steel (not stainless) 
and should lost as long as the car itself. 

Write or coll for Prices to 

~ 
~1LL H[IIISCH 

396 LITTLETON AVENUE 
NEWARK, NEW JERSEY 07103 

Telephone (201) 243-2858 

This is a typical co11versio11 of" GMC 3-7/ Roots-type 
supercharger. "ppeari11g here 011 a "27 011 ·32 rails street 
rod mv,ied ()•cars 0110) by Bob Bergstrom. Two \/.hefts 
appear tu be a very marginal drive system . Peterson 

eign and domestic small cars. I hope that their Ford/ 
Mercury unit worked better than the Judson I was so 
unfortunate as to have on my '65 Corvair. 

The best of all supercharger installations for the flat
head were the various adaptationsofGMC Diesel 3-71 
and 4-71 Roots-type superchargers. Most of these were 
home-made, although Speedomotive made some kits 
for using a 3-71 on a flathead. Some drove the blower 
off the nose of the crackshaft, others mounted it above 
the engine and drove it at various ratips of underdrive 
or overdrive by a chain or V-belt. Experience has 
proven that the best arrangement when frontal area is 
not a problem is to mount the blower on top and drive it 
by a toothed (or "Gilmer") belt, just As the fellows do 
now on blown Chevies and Chryslers. Manifolds for 
such setups are usually based on I.T. or S.C.O.T. 
blower manifolds. Such a blower assembly was used on 
the famou s Navarro and Beatty lakes machines, which 
were probably the strongest engines ever built using the 
original Ford side-valves and L-type heads. 

TWO SPECIAL PROJECTS 
This series concludes with a description of a pair of 

exotic conversions of early Ford V-S engines which were 
indulged in by Tom Senter and the author in an attempt 
to build (in Tom's case) the ultimate 24-stud engine and 
(in my case) the ultimate, or near-ultimate, 21-stud. 
Neither engine has yet proved to be a record-breaker, 
and certainly these words are not meant in any way to 
be a guide for the reader. Take them rather as a case 
history of the time, money and grief expended to satisfy 
extreme cases of masochistic Fordomania. 

Tom started with a set of early Ardun heads; I started 
with a set of late Dixons. He selectedtn SBA block, I 
used a 1937 late 21-stud block modifie to the SBA bell 
housing configuration. Each block as decked, line 
bored, de-rusted, and fitted with a erksman main 
bearing support (or "girdle") by Hydrb-Head of Ingle
wood, California, which firm did nearly all the machine 
work on these projects. Both Tom and I wanted for 
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ft'Tom Bcatty's blow11.flathcad was11 't the strongest side· 
valve lmgine ever built JOr reasonab(v sustained running. 
Ed Harding 's was: 229.73 mph in the Redltead stream· 
/iirer ar Bon11eville in 1971. GMC 6-71 supercharger was 
drive11 l to I by 258 cu. in . .flathead with Winfield SU-IA 
cam. 1-518" valves. Peterson 

various reasons to obtain a displacement of just under 
260i;u. inches. Tom's block was bored to 3-5/16",. mi~e 
went to only 3-3/16" (stock Mere bore), which is vir
tually all you can get on a 21-stud block because of 
interference from the bottommost stud on each cylin
der.i Tom then used a late Ford 3-3 / 4" stroke crank and 
I usl!d a late Mere crankshaft permitting a 4" stroke. 
These cast, not forged cranks were completely blue
pridted and otherwise massaged by Hank the Crank, 
whq turned down the rod journals to standard late 
Chevy 350 diameter. He refaced the thrust surfaces on 
the1ranks to match stock Ford main bearing replace
me I sets with .015" wider thrust dimensions. (See 
you parts catalog for the proper numbers and suf
fixe~ .) Such odd sizes are very hard to find, but can be 
piciled up at swap meets and from the major antique 
pads suppliers. The cranks were then nitride-hardened 
and returned to their owners with a bill for about $295 
each-a fair amount of work on a $5 core! 

For connecting rods we turned to the rods used in late 
292 Chevy-GMC six-cylinder truck engines, which is 
I / 4" shorter center to center than stock Ford rods. J E 
Pistons of Monterey Park, California, made up special 
pistbns from special foreign car forging blanks. They 
took the rod length difference into account (as well as 
ou~r'mcasurcd deck heights) and turned the pistons for 
mo ern narrow rings. This type of rod is not only 
str nger, but permits use of the Chevy-GMC rod inserts 
an much heavier piston pins-cut down to fit the flat
hea bore, of course. Tom went even further and used a 
foied aluminum "Superod" replacement for the 
G C rod, but discovered to his grief that he had to cut 
ver large reliefs in the bottom rails of his block , which 
ha to be brazed up with considerable difficulty where 
he as forced to go imo the water jacket . In the case of 
bot the stock GMC rod and t.he Superod, the rod has 
to ~e Blanchard-ground to the width of a Ford rod. The 
big ends are too large to pass down through the flathead 
cylinder bores, so they must be placed in the cylinders 

Last bur we hope 11ot least. Tom Senter (/eJi) and th e 
author with Tom ·s 258" blown Ardun in 111 v Austin· 
bodied lakes roadster. Bon11eville 1976. Tom ret1ched 177 
mplt i11111ning nms before a broken valve stopped rhe.fim . 
This engine has been rebuilt and placed in a '32 highboy 

.fi,r tlw 1978 ewnt. Valve covers are taped to re1t1i11 plug 
ll'ires ll'hich tended ro vibrate o_/ftlte plugs. 

before the crank is dropped in. 
For the time being each engine is fitted with an lsken

derian LOB (Long-Duration-Bigelow) flat tappet cam 
supplied by Ed lskenderian from the last of his old 
stock . This was a very successful grind developed by the 
late Kenny Bigelow for his GMC and should work well 
with the 1.4 rocker ratio of both the Dixon and Ardun. 
More radical grinds may be used in the future. Gaskets 
for both heads are more or less hand-made and are a 
constant problem, particularly with tihe Dixon, which 
has an irregular chamber not suitable for O-ring groov
ing. Vertex magnetos are used, although we have exper
imented with adapters for Chevrolet-Delco mag-pulse 
distributors. 

Both the Dixon and the Ardun heads utilize so-called 
"cartridge-firing:• which means that the spark plug 
electrodes are set away from the combustion chamber 
by a short passage. This dubious design feature is miti
gated in the case of the Dixon by drilling and tapping 
for extra-long reach 14 mm plugs and in the case of the 
Ardun by using 18 mm Champion racing plugs de
signed for Allison unlimited hydro engines. Firing is by 
Vertex magnetos, though we have experimented with 
adapters for Chevy-Delco mag pulse distributors. 

Tom uses a GMC 6-71 supercharger driven one-to
one on a special manifold fed by a Hilborn "two-hole" 
blower injector. Because of the hand~ Dixon adapters 
I' m able to use any intake system de~igned for a flat
head; I' ll be starting out with my old1Hilborn port in
jector. Tom's Ardun was finished solne time ago and 
ran at Bonneville in 1976 in one of my roadsters with 
inconclusive results ; since that time ht has been finish
ing his 1932 Ford highboy and by th~ time this is pub
lished will know whether he has a wi1\ner or an expen
sive curiosity. My engine is nearing completion and 
while I will run it in competition it is p~imarily meant to 
be an unusual but reliable street engin~ for my '27 Ton 
'29 rails- which is to say that I know it's an expensive 
curiosity. l 
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