SPARK ADVANCE
HOP UP TROUBLE SPOT

A

Spark advance mechanism of an early Ford distributor is
shown above. The important points noted are: (A) Vacuum
operated piston; (B) Flyweights; and (C) brake disc

Carb;tretor vacunm passages of 1949-53 Ford are illus-
trated below. Indicated are: (A) venturi vacuum port and
(B) manifold vacuum. Butterfly (D) rotates thusly to open
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BY BARNEY NAVARRO

MONG the mistakes made in hopping up engines, few
exceed in number the misapplication of spark advancing
principles. The chief source of error is the limited information
available on the subject of spark lead. That which is dis-
tributed, unfortunately, fails to cover some essential factors
and very often is no more than a comment to the effect that
fuel charges take a certain amount of time to burn so spark
must be advanced enough to compensate for the time lapse.
Well informed engineers wish that the problem was really
that simple.

Most ignition system purchasers overlook every factor ex-
cept the amount of spark produced. The wrong system can
cause plenty of trouble: plug fouling, poor gas mileage (even
though the engine has no tendency to missfire), overheating
in slow traffic, and other maladies.

Basically, engines require some means of advancing spark
timing as rpm increases since the pistons, in effect, try to get
ahead of the burning speed of the fuel charges. Combustion,
which takes a definite length of time, must occur when pistons
are at top dead center before the start of the downward power
stroke. If burning finishes too early, energy is wasted because
the resultant pressure rise produces a force in opposition to
rotation. This is readily apparent when starting an engine
that has too much spark lead; it will actually kick back
against the starter’s efforts.

Modern high compression engines, while under full load,
audibly indicate spark that is too far advanced by pinging.
So the popular method of setting spark timing for maximum
horsepower is to set it just below the ping point under full
throttle operation.

Distributors that employ flyweight governor advance mech-
anisms use a spark advance curve that conforms to the en-
gine’s requirements under full throttle at any point within
the rpm range. At low rpm a lesser spark lead is required so
the governor advances a small amount. As speed picks up, it
advances more and more, always conforming to the {full
throttle full load requirements.

On a drag machine, where full throttle and full load condi-
tions are maintained, the flyweight governor is all that is
required. But for ordinary driving, which consists mainly of
partial throttle operation with very light loads, it is not
enough. Some other means of compensating for varying loads
must be provided.

The load compensator is necessary because a light fuel
mixture burns more slowly than a heavy charge since the
concentration is less and the flame takes longer to travel from
one fuel particle to the other. If the utmost energy is to be
obtained from light charges, their burning should be com-
pleted at the same point that the heavy charges finish. So
if they take longer, the only way to make them finish at the
same point is to start them earlier. Consequently, partial throt-
tle partial load operation requires more spark lead at any
given speed than is required at full throttle full load.

Load compensation is most commonly achieved by using
intake manifold vacuum to actuate a diaphragm. This dia-
phragm advances and retards the distributor breaker plate
and in some cases the whole distributor case.

When the engine is operated with a very light throttle pres-
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sure, the manifold vacuum is high, so the
diaphragm advances the spark timing to
produce the most efficient combustion pos-
sible. As the throttle is depressed, the vac-
uum drops off and the diaphragm pro-
duces less and less advance until it reaches
a point of being completely ineffective at
wide open throttle. Thus the ideal load
compensation is always maintained and
results in more power from every drop
of fuel.

The second most popular method of
obtaining load compensation, though fur-
ther from perfection, is that employed in
Ford V-8 distributors from 1932 through
1948. Instead of a diaphragm. there is a
piston brake actuated by manifold vac-
uum. The flyweight governor mechanism is
equipped with a braking disc which can-
cels five degrees of the governor’s advance
when pressure is brought to bear on its
edge. At this edge a spring loaded piston
is located in a small cylinder. The spring
is on the side of the piston opposite the
disc so it causes the piston to be pushed
against the disc. Vacuum is introduced
on the spring side to oppose its action
and lift the piston off the disc.

In action, the high vacuum produced
by operation with small throttle open-
ings lifts the piston off the dise, allows
the full action of the governor weights to
take effect and gives the Ford engine five
degrees more spark advance. By depress-
ing the throttle further, the manifold
vacuum drops off and the spring again
pushes the piston against the disc to re-
tard the spark.

The flaw in the operation of this mech-
anism lies in the fact that it is either
“full on or full off” and permits no grad-
ual compensation like the diaphragm.

Ford’s latest method of controlling
spark advance employs an ingenious sys-
tem of utilizing manifold vacuum and
venturi vacuum. With this system, the
flyweight governor is eliminated and in
its place is nothing but a diaphragm.
This diaphragm not only advances the
spark to conform to rpm changes but it
also makes load compensation adjust-
ments.

All *49 through ’54 Ford and Mercury
carburetors have, in addition to the con-
ventional manifold vacuum takeoff. such
as is found in the throttle body of most
passenger car carburetors, a connecting
venturi vacuum passage.

The manifold vacuum, as usual, is ob-
tained from a small port in the throttle
body located slightly above the butterfly’s
closed position, on the side where the
butterfly swings upward to open. When
the throttle is closed at idling, the vacuum
port does not receive vacuum hecause it is
on the opposite side of the butterfly. As
the throttle is opened slightly, this port
is uncovered and a vacuum is applied to
the distributor diaphragm to advance the
spark. If the throttle is fully depressed,
the manifold vacuum is destroyed and no
advance takes place.

(Continued on page 54)
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The stock 1949 through 1953 Ford distributor uses vacuum control to advance
spark. A flywheel governor is not employed. The principal items pointed out above
are (A) diaphragm and (B) return springs to oppose the action of the diaphragm

Distributor with flyweight governor advance and diaphragm load control. This
is for use with Mallory Magspark transformer and ball bearing breaker plate.
Units are: (A) Diaphragm; (B) Diaphragm link to breaker plate; (C) breaker plate
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A COMPLETELY NEW DUAL INTAKE MANIFOLD

The Only New Dual Intake Manifold designed to fit the lo-hood 53

Studeboker. Engineered to pive up to 20

hp by aclual dyno test.

NEW SPEED .. . POWER . . . PERFORMANCE

Safin-finished Dual Intake Manifold #5300,
complete with throttle linkage...

New STU-V Air-Dapter {lhawn on lnomfold), mokas

use of your own oil bath air cleaner...

Send 25¢ for mlu!ultd' :ﬂ;le'

.. $78.50
...$17.78

{Complete speed line for Studebaker V8)

See your

dealer — or order direct

PRECISION TOOL & MFG. CO.

3495 E. PICO BLVD. DEPT. E e

LOS ANGELES 23, CALIF.

FLARE SKIRTS
$8.45,

Ford Ply

Dadge

DeSoto

Chry

Willys

Stwle
Skirls a all steel with vconcealed rubber liner.
The easily installed skirts are primed for paint.

Exhaust Header Sets
==,z T POWER-TONE

P D D
Ford ..........37-54 $ 95
Mere ..........39-54
Dodge .......53 Line
Olds ... 49.-53 Stude

Chev (except conv.) ...
Dodge 6 (except conv.)
Ply (except conv.) 4
Ford 6 (except conv.)
Cadillac
Lincoln

GMC (He

Sets inelude headers, header ex. $27‘95

tension, mufllers, tail pipe, clamps and brackets.

WHEEL DISCS

Sef of 4 (15 or 167) -
finished to a high lustre.

AUTO DISCOUNT CO.
Dept. HU-2, P.O. Box 131

BURBANK, CALIFORNIA

“BE FIRST”

Hit of the Motorama
SHOW

talian LOUVERED
FLARE FENDER SKIRTS
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Triple chrome, heavy gauge metal. DURABLE,

These special skirts come for ALL models listed at
left under regular flare skirts!

“Ding Dong” BERMUDA BELL

An unusual accessory—chrome finish,
pleasant two tone signal. Easily
installed under car floor by driver’s
seat. Fits all model cars.

(Regular 5.95)...........coovveicannne 3'75

CUSTOM GRIL GRII.LE BAR

15%

49-52 Ford
49-50 Merc
53 Ford........ $6.45

Triple chrome heavy steel.
GENUINE

[ONTIHEHTAL KiT

$4 3 49-54 Ford

49-54 Chev

des. ~lun|y tire mount, lock mechanism,
tire ¥, bumper extension, stone deflector,
chrome hub cap and mise. Ilmlwurc. Kits avail-
able for all cars.

HIDE-AWAY REAR AERIAL KIT

3 section beautifull
'Y 4

Specily make & year.

e : T

chromed hide-away
. aerial and long werial
- lead wire for custom

" §1.45

AERIAL with
8.95

108" ere
- DUAL KIT (2 Aerluls)
180" Wire.......512.50

WHEEL s

?/{/ire DISC

SET OF 4 WITH LOCKS.

15 in.
(Regular price, $99.50)
SORRY NO COD'S

25% deposit on all orders, F.0.
Burbank. Add 3% sales tax in Calif.
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SPARK ADVANCE
(Continued from page 44)

As speed increases, however, the venturi
vacuum increases gradually and advances
the spark to conform to the rpm. Letting
up on the throttle increases the manifold
vacuum (provided it isn’t let up all the
way) and the spark receives load com-
pensation. A balance is always maintained
so that the correct amount of spark ad-
vance is supplied for al] speed and load
conditions.

The greatest installation errors center
around the misunderstanding of the late
Ford distributors. A distressingly large
number of mechanics are unaware of the
difference between manifold vacuum and
venturi vacuum. In fact, many attempt
to operate Ford and Mercury distributors
by connecting the vacuum line to the
windshield wiper connection on duzl in-
take manifolds. This sometimes results
from a desire to use the old Ford Strom-
berg carburetors which are not equipped
with a vacuum takeoff. So the simple so-
lution seems to be connecting the dis-
tributor vacuum line to the handiest ap-
parent source of vacuum.

Such a practice is worse than having
no spark control at all for when the en-
gine idles the spark advances fully and
retards as the throttle is depressed. There
is no venturi vacuum available to advance
the spark as speed picks up and it re-
mains retarded until the throttle is let
up. So if the old style carburetors are
preferred, the stock Ford distributor must
be discarded on the late models. How-
ever, Stromberg has resumed production of
the old “97” and is now fitting it with a
venturi vacuum takeoff to make its use
feasible.

Four-throat carburetion installations
also have had their share of improper dis-
tributors. Early articles in certain pub-
lications gave the impression that no
vacuum control whatsoever could be toler-
ated. It wasn’t pointed out that the only
forbidden type is that of the stock 49
through 54 Ford and Mercury distrib-
utor. This caused many to purchase dis-
tributors and magnetos that were
equipped with flyweight governors only.

Such installations get very poor gas
mileage, so the car owners blame the
four-throat carburetor. Even more irri-
tating, is the tendency for spark plugs to
foul. Having no load compensation, the
spark is never far enough advanced under
partial throttle to fire the fuel mixture
charges at the most opportune time. In
effect, the engine is being operated with
a lower eflective compression ratio be-
cause burning is completed as the pistons
travel down the cylinder bores. And since
the plugs never receive a hot flame, soot
collects on them.

Furthermore, the condition cannot be
remedied by using hotter plugs because
they will burn up under full throttle
operation. The only real cure is the in-
stallation of a flyweight governor dis-
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tributor with a vacuum-operated load
compensating device.

In practice, the installation of dual in-
take manifolds on Fords and Mercurys
of the ’49 through °54 series should be
accompanied by a change in distributors
such as prescribed in the preceding para-
graph. The addition of two carburetors di-
vides the air flow so only half as much
air flows through one carburetor as pre-
viously at normal operating speeds. Ven-
turi vacuum is dependent upon the air
velocity through the venturi so any reduc-
tion in velocity will result in less spark
advance. And connecting a line to each
venturi vacuum takeoff of a dual set up
will not inecrease the vacuum—such a
practice is just a waste of copper tubing,

The best advice to keep in mind when
purchasing a distributor is not to pinch
pennies. An inexpensive unit, if it doesn’t
do the job correctly, can prove to be the
most costly. The best way to avoid mis-
takes is to study the problems involved
and learn enough about them so that you
can select a distributor that matches your
engine requirements,

‘54 FORD ENGINE

(Continu~d from page 19)
porl interference, found in the L-head
Fords and Meres and some overheads,
has been avoided in the *54 engine. This
interference is not a matter of back
pressure, but is one of conflict between
the intake and exhaust strokes of the cen-
ter cylinders of each bank. There is a
point where both exhaust valves and one
intake valve of the center cylinders are
open simultaneously. The practice of Si-
amesing the two center exhaust valves to
one port causes exhaust of one eylinder
to interfere with the scavenge of the one
that has its intake valve open. The sepa-
rate ports of the 54 Ford will allow re-
grinding the cams to timing specifications
with more overlap. because interference
is impossible.

Head milling to increase the compres-
sion ratio and boring to raise displace-
ment will be standard possibilities with
the new engine, as in the past, so it is
unnecessary to dwell on these operations.
However, the wonderful coincidence of
crankshaft interchangeability that Ford
enthusiasts enjoyed in the past has
reached a disappointing finish. Previously,
it was possible to increase the stroke of
an L-head Ford onc-cighth of an inch by
the inexpensive installation of a Mercury
crankshaft. If three-cighths of an inch
increase is desired, the Mercury ecrank
can be stroked one-cighth of an inch
and carly Ford rods installed to take up
the difference in bearing size.

Now, however, both the *54 Fords and
Mercurys have the same size cranks and
have the same length strokes, so nothing
can be gained by an interchange or sub-
stitution. Stroking will necessarily be lim-
ited to the process which employs metal
spraying, an inferior method which weak-
ens the crank considerably. :
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Bill Kenz's STREAMLINER
AMERICA'S FASTEST
AUTOMOBILE

A new high in engine performance
was established at the Bonneville
irruls_ this year. Overcoming the
h_undlcup of last minute transmis-
sion failure Willie Young clutched
off the Kenz Streamliner in direct
high gear drive. .. and still aver-
aged a blistering 255 MPH over
the measured mile on a 2 way run,

Tl:ns amazing display of power is a

tribute to the terrific acceleration

Floshl Send for your FREE, beautiful,. picterial Bonne-
ville decal. In full color.

ONCE MORE AVAILABLE: The new, improved Gear-Ra-
tie Computer . . . and on the reverse side a Cubic Inch

At your dealers — or write

Displacement Calculator,
enly $1.00

direct

D ISKENDERIAN

6338 SLAUSON AVE. CULVER CITY, CALIF,

and high speed of the Iskenderian

‘Constant Accelerati !
sirgioks ion 404°, | . THE
CAM.

FASTEST FLATHEAD
8-1259

SPEED SHOPS, GARAGES, CAR DEALERS

For

X by SAVE TIME AND COSTLY SHIPPING CHARGES
Quick Delivery BUY AT CALIFORNIA PRICES
TO YOU . . . F.O0.B. OUR WAREHOUSE

FOR SAFETY FIRST!

HOT ROD
FENDERS

A Tis “"Who's
Who'' of
Brand Names

BELOND
EDELBROCK
EDMUNDS
FORGED TRUE
GRANT RINGS
HARMAN-COLLINS
H-C PRODUCTS
HELLINGS
ISKENDERIAN Designed to comply with
JAHNS the motor vehicle code rel-
quirements for custom-built
KONG and "Hot Rod” cars.
MALLORY While primarily intended
McGURK for use with custom rede-
i d aoutos, the fenders
OFFENHAUSER IMMEDIATE DELIVERY sﬂl&ge serve as protection
RAJO L from flying debris when in-
stalled on trailers, cycles or other mobile equipment.
icr::;EFﬂt :f:g:.:?" Made of 20 gauge steel. Contoured to fit all uulomobil;
L tires. Universal mounting brackets adopt to standar
MANY OTHERS! *» DURABLE broke bockplates. Prime finished—ready to paint.

SPEED SHOPS
GARAGES
CAR DEALERS

Send for Free
Catalog and
Discount Sheet
on Your
Letterhead

e '* L
in your Ford or Mercury—Models ‘37 thru ‘48 by installing V8
Spring Distributor Points — price only $2.00 complete set.

NEW

CATALOG . o 5 0‘

Refunded On First Order

Dual

DIRECT FACTORY DISTRIBUTORS

13907D Miles Ave., Cleveland 5, Ohio

Wyoming 1-5977
Wyoming 1-4900
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