Jan Norbye examines Ford's computer-bred stock-block racing engine

his year motor racing has been in-

vaded by complete outsiders. A
Rover turbine car finished 8th over-
all at Le Mans (although hors classi-
fication) and a Ford-powered Lotus
nearly won at Indianapolis. In both
cases painstaking and methodical
preparation was substituted for ex-
perience, and special racing car
builders were relied upon to supply
suitable chassis. The decision to con-
centrate on the power plants paid
off handsomely for both.

We decided to investigate the
preparation of the Ford Indianapolis
engine to find out how an American
production engine can be trans-
formed into a formidable com-
petition machine—and how racing
experience will be of value both in
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further development of existing en-
gines, and in the design of new pro-
duction engines.

Judging by the results of the Indy
500 last year, a car must be capable
of lapping at 150 mph at least to be
competitive. According to Colin
Chapman, who was to supply the
complete car except for the power
unit, this could be achieved with 325
bhp provided the engine weight did
not exceed 350 pounds. In standard
form the Ford Fairlane 260 cubic-
inch V-8 produces 164 bhp and
weighs 455 pounds. This engine was
chosen as a basis for the Indy project
as it was the nearest in displace-
ment to the 4.2-liter (256.2 cubic-
inch) limit, and also the newest
design in the Ford engine range.
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Ford Division's management in-
sisted that there should be the least
possible deviation from standard, so
changes were contemplated only
when held to be necessary for per-
formance, durability or weight con-
siderations.

George F. Stirrat had designed
the original 221-cubic-inch Fairlane
engine and headed the development
of the 260 and 289-cu. in. versions.
He felt that the engine had the
potential and placed Bill Gay in
charge of the Indy project. Gay in
turn received invaluable aid from
Tom Landis and Ed Pinkerton. They
set out on two routes simultane-
ously: increased compression ratio
and improved breathing to get pow-
er, and substitution of light alloys
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for cast iron to get lightness.

The cylinder block was made by
Alcoa in sand-cast aluminum from
experimental wood patterns used by
Stirrat in developing the 260 engine.
Bosses were added to accommodate
a six-stud-per-cylinder pattern in
place of the four-stud standard pat-
tern, and a different flange for the
front cover. The chain camshaft
drive was judged impractical in
view of the high rpm expected, so
a new front cover was designed to
house a gear drive for the camshaft,
and the oil, water and fuel pumps.
It was cast in magnesium. Tests
were made with aluminum gears;
they chipped, so steel gears were
installed.

Dry-cast iron liners with a light
press-fit gave the required cylinder
wall surface. The bore was 3.76
inches compared to 3.80 in the cast-
iron block.

The cylinder heads were also sand-
cast in aluminum, with alloy cast
steel valve seat inserts and steel
valve spring seats. Combustion
chambers retained the normal
“squish” shape of the Fairlane head,
with special pistons giving a 12.5 to

one compression ratio. The cooling
water outlet was moved from the in-
take manifold face to the front of
the head, and a boss was added for
improved delivery of pressurized oil
to the valve train.

Bill Gay is a great believer in high-
lift cams, and a figure of .540 inch
was settled on, with considerably en-
larged valves: intake valve diameter
1.80 inches against 1.67 standard;
exhaust valve diameter 1.50 inches
against 1.45 standard.

Ford pioneered cast-iron crank-
shafts in 1933, when peak horse-
power was developed at 3,200 rpm.
Cast iron is still used in all Ford pro-
duction engine crankshafts, includ-
ing the Cobra version (with peak
bhp at 5,800 rpm). But for Indianap-
olis the engine would have to operate
continuously in excess of 7,000 rpm,
and rather than run the risk of find-
ing the limitations of a cast-iron
crankshaft in front of 230,000 spec-
tators, Stirrat and Gay decided to
machine a crankshaft (with the same
2.87-inch stroke) from a solid billet
of forged steel.

Because of space considerations,
the normal crankshaft damper at the
front end could not be used, and a
new, flatter damper was designed,
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incorporating an inertia member
with increased rubber contact area.
It was tuned to a higher frequency
because of the higher rpm expected.
A lip-type rear oil seal was used in
place of the standard rope seal to
reduce friction at high speeds. All
journals were cross-drilled for im-
proved bearing lubrication.

Connecting rods remained stand-
ard, but were shot-peened and pol-
ished to remove surface stress rais-
ers. Large-diameter cap bolts were
fitted to withstand the higher inertia
loading of very high crankshaft
speeds. The bronze bushing for the
piston pin is a standard Ford part—
the heavy duty bushing for the 390
Y-block engine.

Indy regulations prohibit any ad-
dition of oil during the race, so a dry
sump was decided upon, and a four-
gallon oil tank installed. This move
also gave a lower center of gravity
and a reduction in frontal area. The
oil pump is mounted on an extension
of the first main bearing cap and
driven at 0.727 crankshaft speed.
The scavenge pump has a 509 great-
er capacity than the pressure pump.

The ignition system consists of
Ford’s recently developed breaker-
less distributor, a transistorized am-

| The post-raece

| examination of
| Clark’s engine

| showed remark-
ably little wear.
The ear in the
background was
raced by Gurney
and will now
become a show
model—in full
running order.
New engines will
be built for next
. year's season,
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plifier and a conventional coil giv-
ing uniformly high voltage output
throughout the speed range.

Stack exhaust pipes were used on
early test engines, but experiments
with “spaghetti” exhaust pipes (de-
signed for Lotus by V. W. Derring-
ton) showed these to give improved
extractor effect which was particu-
larly beneficial in mid-range torque.

At the early planning stage two
radical changes to the production en-
gine were considered—fuel injection
and overhead camshafts. Bench tests
with carburetors indicated that the
325 bhp goal was attainable without
fuel injection, and tests at Daytona
with alcohol injection vs. gasoline
fuel and carburetors gave results
which pointed in favor of the latter.
Alcohol gave 2.22 mpg at an average
of 154.8 mph and gasoline 6.41 mpg
at 146.7 mpg with an Indy test en-
gine installed in a 1962 Ford Galaxie.
No tests were made with gasoline
injection—the Hilborn equipment
was put away and more Weber car-
buretors were ordered.

The twin-cam heads went the
same way—as pushrod test engines
seemed to give adequate power, the
extra cams were judged an unneces-
sary complication which would em-
phasize the difference between the
Indy engine and the production Fair-
lane V-8. Chapman’s minimum re-
quirement of 325 bhp was soon ex-
ceeded, and no specific new goals
were set. Bill Gay and his helpers
then set out to see just how far they
could go. The development problems
came under five headings: (1) Pis-
tons, (2) Head gaskets, (3) Valve
gear, (4) Carburetion, and (5) In-
stallation.

The pistons were designed by Ford
and made by Thompson Products of
a high-silicon (119 ) aluminum al-
loy. They carry two %g-inch com-
pression rings and a Ys-inch oil con-
trol ring. During bench testing all
kinds of piston trouble was expe-
rienced; piston crowns burned
through, ring gaps distorted and
rings broke, and local overheating
and scoring occurred. One important
alteration seemed to cure all these
troubles—the use of a free-floating
wrist pin. The pin itself remained
standard; it was just checked for
length and secured in the piston with
flat double-helical spring-steel re-
tainers at each end. The piston prob-
lems were solved during the bench
test period, and the team went to
Daytona with the Galaxie test car in
November of 1962, the whole crew
feeling fairly confident.

Then gasket trouble set in. The
solution was relatively simple—to
seal the combustion gases, a groove
was made in the cylinder liner
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OFFICIAL!

All are AUTHENTIC, OFFICIAL, printed in ENGLISH
and ISSUED by the automobile MANUFACTURER.
Average size 250 pages 10~ x 8, includes official
comprehensive instructions for adjustment, over-
haul, tuning.

ALFA Giuliettas ..............c000ueees
ASTON MARTIN DB4....................
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AUSTIN Cooper Mini ... ............ ..
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JAGUAR VII, XK-120 (OKXK-140).......... $12.00
JAGUAR 2.4, 3.4, Mark | (lllm( 150)...... $15.00
JAGUAR 24 34. 3.8, Mark | ..$20.00
JAGUAR E Types ...............c00n0ne. $20.00
LANCIA Appia, Flaminia, Flavia,state which.$17.50
LOTUS Seven Il .........cocvvnvnnnnnnnan $15.00
MG T.D. T.F. TF-1500.........00000nen s

MG MG-ATwin Cam . ..........c0000nnn

M.G. MG-A 1500, 1600 I, . ..............

M.G. M:d;et 1961 0. . .vvennriinnnnnais

MR, MEE .. .ooonummmmmemammnn s v

A e R i e e
MORGAN all models. .. ..............

MO

RRIS all models, state which .
N.5.U. Prinz 11, 111, IV..

PANHARD PL-17
PEUGEOT 403, 40

RENAULT Dauphine ...........co00uunen
RENAULY 4L .........ccninnninnnnnnnnnn
SAAB 93/93B/93F ... ... ... ..........
SKODA Octavia/Felicia ..........c000uen
SAMGR YO0 . . occone oams s oo o5 5,28
SUNBEAM Rapier, Alpine, state year.......$12,
SU Carbs, fuel pumps, needles & parts lists.§ 4.50

TRII.IMPI'I 'ﬂl!f-'i, Herald, state which. 312.50
TRIUMPH TR4 ................... .$15.50
voLvo l"h‘ 544. PY-444 .......... $16.00
VoLvo 12 225 .................... $18.50
NOLVO P-1800 ........¢con0nnvvvnornenes $16.00
WEBER carhuret‘lm .................. $ 4.50

Above is a short selection, THOUSANDS of others.
Airmail details your car for rapid quotation. Don't
leave it until you are in trouble.

We can also supply:—

A) Owners Handbooks for all models:
Austin-Healey, Hillman, Jaguar, MG,
Morris, State year, make and r;ngdorg

B) Parts Listing Catalogue giving all
part numbers and fully illustrated for
all models Austin-Healey, MG, Morris.
State year, make and model. . ... $7.50

TO ORDER. State name, address. State year, make,
model of your car. Enclose ordinary $ chegue or
bills (or International M.0.—see Post Office).
Send airmail. We specialize in prompt service.
Don't leave it until you are in trouble.

BonKs Save money on our low prices. All
RALLYING . . . TUN-

the best hooks on RACING .
ANTIQUES . CLASSICS . DESIGN
REVIEWS . ROAD TESTS are available from
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Just request our free catalogue and drool—such
a choice-——and very easy on the pocket. We have
regular customers in every State, many of over
ten years standing, who rely on our prompt de-
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Every order dealt with on day of receipt.

MARKEN LTD.

16 BENNETT ROAD, BRIGHTON, SX. ENGLAND

We are as near as your nearest post box.
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flanges for a Cooper gasket (consist-
ing of five laminated steel discs in a
flanged steel casing—somewhat like
an O-ring).

The valve gear got through four
days and 434 miles at Daytona with-
out serious difficulties, but when the
engine was installed in a Lotus chas-
sis and shipped to the Ford proving

Forged steel
erankshaft was
fitted with new

vibration damper
tuned to a higher
frequeney and
inecorporating a
larger rubber
contact area,

The dry sump is
east in magnesium

and the lubrica-
tion is notable
for abscenee of

an oil filter,

grounds at Kingman, Arizona, in
March, valve train problems devel-
oped. The ball-mounted rocker arms
would oscillate in two planes with
the result that rocker arms broke
and studs pulled out, or broke off.
The valve gear was redesigned with
a conventional rocker arm shaft,
providing a stable fulecrum for the
rocker arms, and the pushrods were
spring-loaded to relieve the double
coil valve springs of some of their
load requirements at high rpm. This
design was tested up to 8,000 rpm.
The first carburetors tried were
four double-throat 46 mm Webers.

Then a similar setup with 48 mm
Webers was tried, with better re-
sults, and two models of 54 mm
Webers were next. A system with
four side-draft carburetors and
cross-over manifolds was tried but
not developed, as the downdraft
units of the same size seemed to give
more power. But the best results
were obtained with 58 mm down-
draft Webers specially designed for

Ford—although Weber maintained
that they were really too big. And
they would quite likely have been
too big for road racing, but they
gave the best gas flow characteris-
tics within the narrow rpm range
used at Indianapolis, so at least the
carburetor size had been established.

But carburetion problems persist-
ed. The engine had a flat spot about
4,500 rpm where the idle jet delivery
was tapering off fast and the main
jet had not yet got up to full deliv-
ery. During a period of 6-8000 rpm
the engine was mainly dependent on
the acceleration pump. This was
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HERMETICALLY-SEALED AMPLIFIER, 400;1 COIL,
and BALLAST. Protected Circuil.
Model T (6 or 12 v. Neg-Gr 4 Ibs)..$39.95
Model T-2 (2 transistors)....."....$44.95
Model TS (Spl 40 kv Neg-Gr 4 |bsl- .$59.95
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Model TP* (6 or 12 v. Pos-Gr 4 Ibs). $54.95
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CARLISLE 4, MASS.  Tel. 617-AL 6-2626
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ALFA $15; ASTON MARTIN DB2/3510, DB $17; AUSTIN $6; AUS-
TIN-HEALEY $6; AUTO UNION $18; BMW $12; BORGWARD $14;
BRISTOL $10; CITROEN $15; DAIMLER $16; FIAT 500-1200 $17, 1800-
2300 $19; GOGGOMOBIL $7; GOLIATH 515; HILLMAN 58; JAGUAR
YII/XKI20 §10, 3.4 513, 3.4/3.8 Mk.2 $14, XK-E §15, MK.10 516; LAN-
CIAS17; METROPOLITAN 56; MG 56; MORRIS 56; PANHARD 515;
PEUGEDT $8; PORSCHE $25; RENAULT DAUPHINE 58, CARA-
VELLE $13; RILEY $6; ROYER $7; SIMCA $16; SINGER 53; SKODA
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VIVIAN GRAY—-HURSTPIERPOINT-SUSSEX-ENGLAND
The Motor Enthusiast's Bookseller since 1946
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mainly a matter of adjustment, and
bench testing failed to show up the
main carburetion difficulties.

It was not until Ford got to Indi-
anapolis, in March, 1963, that fuel
starvation on turns became a prob-
lem. This was solved for the most
part by going to higher float levels
and different jetting, which in turn
meant that the engine would run on
a richer mixture on the track and
use more fuel than initially had been
estimated.

Indianapolis testing also showed

The double ¢oil
valve springs
(top) were com-
bined with spring-
loaded pushrods
to reduee the load
requirements at
very high erank-
shaft speeds.
The valve train
was tested up to
8000 rpm. Ex-
haust valve (left)
shows some signs
of high tempera-
tures, but no
burning. Valve
lifters (bottom)
were mechanical,
and pushrods very
short. Valve seat
inserts (right)
are good as new

a curious loss of fuel through the
carburetor air intakes, caused by
turbulence around the ram pipes.
The amount of fuel lost this way has
not yet been definitely established
and may well turn out to be so small
as to be of only academic interest.
Before the start of Indy trials
Ford engineers had faced a number
of installation problems. The Lotus
frame imposed length restrictions

on the engine, and the crankshaft
damper was redesigned mainly for
this reason. Then it was found that
the car had no room for an external
oil filter. Experiments were started
with a flat filter incorporated in the
sump, and engines were also tested
without filters. As time was getting
short and the sump filter could not
be fully tested before the race, Bill
Gay bravely decided to run the race
sans oil filter.

In terms of lap times, Ford engi-
neers knew pretty well what to ex-
pect before they ever went to Indy.
Last fall they had bought a Meyer-

E*ﬁ

Drake engine and studied its torque
curve and rpm range. They also had
long sessions with Rodger Ward,
A. J. Watson and Chick Hirashima,
trying to establish exactly what is
required of an Indianapolis car and
its engine, what rpm variations oc-
ur, and with what frequency. They
used detailed maps of the track to
plot the “line” and establish wheel
load figures for the whole lap, aero-
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dynamic drag and rolling resistance.
They fed all the data to an elec-
tronic computer which came up with
the answer that the Lotus-Ford,
with the power /weight ratio and
frontal area of the prototype Lotus
29, should be able to lap Indy at an
average of 150.5 mph. This was as
early as January 11th, 1963.

March 24th, 1963, was another
significant date, as that day the
Lotus-Ford was clocked at Indy, re-
cording an avcrage speed of 150.5
mph. On this occasion the car was
fitted with a “black box” to record
all relevant data on rpm and throt-

tle openings on tape. From this tape
an exact test cycle could be estab-
lished, and reproduced on the dy-
namometer for durability testing.

After a successful five-hour run,
the Ford technicians knew they had
a power plant that could go the dis-
tance. All essential modifications had
been completed, and a feeling of
great confidence came over Stirrat
and his men.
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As bench testing was concluded,
the V-8 put out 376 bhp at 7,200
rpm on 103.7 octane fuel. Engine
weight was 357 pounds, and, since
the chassis had also needed substan-
tial reinforcement, the power, weight
ratio was not much better than nec-
essary to stay in contention despite
the higher power output.

The race itself is history. Why
didn’t Lotus-Fords win the 5007
Both Stirrat and Gay admit to hav-
ing underestimated Parnelli Jones’
improvement as a driver since last
year, and possibly the improvements
that had been made in the Watson-

Tnstead of the
stud-ball-mounted
rocker arms that
are standard on

the produetion
Fairlane V-8, the
Indianapolis en-
gine had eonven-
tional rocker arm
shafts, The lower
picture shows lo-
cation of coil
springs on the
pushrods.

built Offy-engined car as well.

But looking at race results from
the standpoint of mass-produced car
design is far different from tradi-
tional racing philosophy. A racing
designer counts an engine perfect if
it falls apart as it crosses the finish
line. If it falls apart sooner, it has
been overstressed; if it lasts longer,
it has been overdesigned. For a man
in George Stirrat’s position, how-
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FUJICA

You get a full refund on both camera
and color film if you are not fully
satisfied with the pictures you take!

Why do we dare make this offer?

The new Fujica is the first camera
with a built-in computer electric eye.
Patented. It makes all settings for
you ... both speeds and lens openings.
You can’t make an exposure mistake
even if you try. If the light is too
bright or too dim, the computer
speeds up or slows down the shutter
speed . . . instantly! Automatically!
You just press the button. Perfect
exposure every time.

Professional effects also automatic.

A simple dial turn does it. Soft back-
grounds. Sharp backgrounds. Catch
incredibly fast action ... and to top it
all, you can switch from fully auto-
matic operation to manual control and
make any combination of settings you
wish. Speeds are up to 1/500th second.

Takes perfect pictures indoors.

The superb £/2.8 lens gets pictures in
light so low, other cameras require
flash ... and if the light is too dim to
give you a perfect picture, the Fujica
locks ...won’t fire. No more blurs,
blanks or wasted shots.

Preview your finished picture.

The viewfinder-rangefinder shows you
big, bright and beautifully clear,
what your finished picture will look
like. You get exactly what you see.

How much does this FUJICA cost?
Less than $100, and with the money
back guarantee... you risk nothing.

Like to see how easy it is to operate?
... just ask your favorite camera
dealer or write for FREE booklet today.

COMPUTER ELECTRIC EYE

FUJICA

Fully Automatic Auto-M 35

FUJI PHOTO OPTICAL PRODUCTS INC.
111 Fifth Ave., Dept. A-79, New York 3, N. Y.
A subsidiory of Ehrenreich Photo-Optical Industries Inc.
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ACCELERATED PERFORMANCE

(technical report available)

PATENTS GRANTED

U.S.—Canada—Italy
Beigivm—France
Japan—Spain—England

Satisfaction
Guarantéed

$23.75 each
FROM

N. R. Chadwick Co., Inc.
(Dun & Bradsireet Rated)

P. O. Box 525 + Richmond 4, Va.

Back Issues
Available

Use this coupon to order back
issues of CAR and DRIVER

We have a limited supply of back Issues that can
be ordered on a first-come, first-served basis. Just
fill in the coupon belaw, enclose your remittance in the
amount of 65¢ and mail.

___________ —_———————

IZIFF-DAVIS SERVICE DIVISION
| Dept. BC, 589 Broadway
Im York 12, New York

| Please send the following back issues of CAR
land DRIVER.

Ii am enclosing to cover cost of
|lhe magazine, shipping and handling.

|

| Month Year

I

1 Month Year

: Month Year

: Name

:ﬁdd:ess

|

| City Zone____State
I No charge or C,0.D. orders please.
_________________ -
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LIVELIEST conmwuep

ever, there is no such thing as “over-
design.” Demands on durability in
production cars are much higher.
Judging from the way the Lotus-
Fords ran at the end of the 500-
mile race, and from the condition
of the individual components when
the engines were stripped down for
examination last June, there can be
no doubt that these cars could have
done another 500 miles of racing

Water pump drive
uses steel gears
(top, left) and
the balaneed
3%5-ineh diam-
eter cast iron
impeller (below)
runs in an alumi-
num housing with
an extended shaft
and a sealed
bearing. The
cover plate is
steel. IHigh-sili-
con alloy piston
(top, right) shows
minimal wear
after 500 miles

at very high
speeds, The spe-
cial erown with
valve valleys
gives a compres-
sion ratio of

12.5 to one.

with no other mechanical attention.
Jim Clark used 2% quarts of oil
during the race, and used fuel at
the rate of 6.8 mpg (a conservative
figure which does not take into ac-
count warm-up and a pace lap in
addition to the 500 miles). While
7,800 rpm had been used during the
qualifying runs, revs were Kkept
down to 7,500 in the race, with 80
psi oil pressure and no oil filter.
What did the bearings look like
afterwards? Well, you could tell
they had been used, but apart
from scratches from metal particles

(which a filter would have elimi-
nated) the shells had hardly been
touched beyond the phosphating.
Bore wear? Could not be measured.
Valves? They had been hot but were
not burned, and the valve seats were
just beautiful, like silver rings. The
camshaft looked as if it had hardly
been touched, and apart from the
higher lift, it was identical with
production camshafts in all respects
(material, hardening, etc.).

The pistons had stood up very

well. Some dark shades had settled
in the valve valleys and there were
occasional marks on the skirts, not
scoring marks but possibly burning
marks from excess fuel caused by
running rich. No broken rings, no
distortion anywhere. The camshaft
drive and oil and water pump gears
were just about run-in, showing no
signs of wear.

This examination proved that the
race itself had brought no surprises
for the Ford technicians, but they
claim that wvaluable lessons were
learned during the long period of
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preparation. Some of the modifica-
tions undertaken on the Indy engine
have already been adapted for the
production 289-cube Fairlane V-8.
The crankshaft vibration damper
with increased rubber contact area
is now fitted, the connecting rod cap
bolts are larger, and while the rock-
er arm ball stud arrangement is re-
tained, they are now screwed-in.
The same modifications may be ex-
pected on the 221 and 260 cubic-inch
Falcon and Fairlane V-8s, and we

would not be surprised to see related
developments on the Y-block Ford
engines used in the big Fords, Thun-
derbird, and Mercury line.

The near future will probably see
the breakerless transistor ignition
system made optional on the “hot”
models (transistorized ignition sys-
tems are already available on the
427-cubic-inch 500-XL and a range
of Ford trucks).

In long-term development, the
effects of Ford’'s study in racing ap-
plication of production engines will
certainly lead to lighter power

SEPTEMBER, 1963

plants operating at higher crank-
shaft speeds, with higher specific
output and higher thermal efficiency.

Ford's announcement that a small
number of Indy-type engines would
be made available has since been
revoked, since this unit is now con-
sidered obsolete. A new series with
further improvements will be built
and tested this fall, and an improved
engine may be expected to become
available early in 1964. And of
course Ford plans to be back at

Bottom end shows
oversize eonneet-
ing rod bearing

cap bolts and spe-
cial oil pump ar-
rangement with
gear drive from
crankshaft to
scavenge and pres-
sure pumps. kEx-
haust system looks
chaotic but proved
to have best ex-
tractor effect.

-

Indianapolis next year, with a team
of at least two cars.

We believe that Ford will try to
maintain a fairly close relationship
between production and racing en-
gines, but with the available time
before the 1964 race, there is ample
opportunity to try out all the ideas
which were shelved early in 1963,
such as fuel injection, twin-cam
heads, and other refinements. None
of these things may ever be seen
outside of Dearborn, but it’s likely
that next year’s Indy engines will
have oil filters! co

COLUMBIA MOTOR
CORPORATION

offers a complete
line of Parts for
Imported Cars

Ignition

FRENDO

Brake Linings

| LIVIA

Valves

MAHLE

Pistons

MARGHAL

Lamps

TECALEMIT

Qil Filters

hundreds of other famous makes.
Choice territories open to quali-
fied distributors. For further de-
tails write to Mr. Nick Di Mola,
Sales Manager,

COLUMBIA MOTOR CORPORATION
419 East 110 St., New York 29, N.Y.

INSTANT GOODIES

Hardtop hoist for all Hardtops . ... . ........ ... .0 $9.95
Hardtops from. . ... .$156.00 Sliding windows . . $54.00 up
Driving gloves. .. ... .. $7.95 Car Covei from. ... .. $16.95
Cloisonne Emblem liter. $2.50 Jewelty ... .... . $1.00 up

32 page Catolog 25¢, nome cor
JAMES AUTO SPECIALTIES
3318 W. Magnolia Bivd. ® Burbank, Califernia
“DEALER INQUIRIES INVITED"

what's the WORLD'S ONLY
Dl PQ Gl T- with s. A- and B- C-?

check with TEC!
Box 96, Wellesley 81, Mass. Ph. Natick, OL 3-6122

ani-i don't forget, we handle sport silencers, parts &
accessories; send 25¢ for catalog + 50¢ disc't certif.
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