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By Jeff Tann

hen Carroll Shelby

introduced the first 63 .
CrASHO Mustang it was a hot i
dv-to-raee package. Fhe !
heart of the G350 was a Shelby- s :
moditicd Ford 289 K-code high- S
performance engine with an
{ num intake topped by a
715¢tm Haolley carb. Exhaust
tlowed through tube headers 4
mnto a low-restriction muttler ‘ .
svstem. Shelby also added ap- W :;5
pearance items such as an alu- b e
minum Cobra oil pan. Cobra LS -
“= valve covers, and a small open-

element air cleaner. In str
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| Enginc. iy s ;‘mx;etjsmall- X LI 385” 3 ¥ s i otk ,
- blockin éﬂmag@fmmbgﬂe&equi;md})? 3 e o : AL FISSRN | engine machin- =)
rated at 250 hp, which is what Shelby was =2 : ’ ing, 50 this |

forcedtouse in his GT350models. , > 50
Although appearance items were added to ‘ @)
the engine tomake itlook hot.itwasno = -
match for any of the other musclecars of the
era. However, Shelby did offer some perfor-
mance parts over the counter that sieniti-
cantly improved the small-block s power,
Today. many of the sume (and even better)
performance products are available, so
Shelbyand Mustang ot ners have the ability
to vastly improvedheir smatiblock s power
output. ‘ :

Since weare performance enthusiasts
and enjoy driving musclecarsiwedecided 1
upgrade our 302 ¢ngine for morerésponsive
street performance andfor the openctrack
events that are put on by:Shelbytelubs. We
wanted our 68 Shelby taunas eood as il
not better than, the carly GT330s. Follow ‘ =iy

. B, K ’ I 1 e = - == —_—
alongandwe'llshow youhowweturnaed PAIY reconditioned the rods, installed new high-strength rod
bolts, and hung the pistons. The “R” at the top indicates the

W combination is
= !

ready to

|
|
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our mundane 230-horsepower 02 intoa

367-horsepower screamect right- side bank; “L" would be left. Flattop pistons were used e = i
Westarted bytaking the short-block o to keep the compression at a reasonable level, in this case; Following the boring process, the cytinders were
Performance Automotive Wholesale approximately 10:1. The rings are high-quality Speed-Pro. 0.005 inch to the desired 0.030inch.

(PAW) where it was carefullv machined
and rebuilt. We used PAW's Super Stock
Piston Kit that features a set of foreed
PISLONS. PISLON TINES. CONNCCTING 10
mainbeannes. We also ordered a lel-P?
gasket set because of its high
durabiitv. PAMW did all of the ma

our engine. which included bonng and
honing the block. rebuildine the rod

ing the crank. and balancing the reciprocat

PAW is careful
to make sure
the main
saddles are

4 straight and
round, so the
blocks were
align-bored as
shown.

ing assembly. They have acomplete ma
chineshopwithall of the latesteqt
and astaftof highlv trained machi

Lline hosrscemom o

Ihe secret tobun

a FFord small-bloek pow vt

choice of heads and cams
heads are ver restiictise. s \ |

plenty ofunprovement. Rewaorka

stock hea

IS U8

horsepower. butther

high-pertormance he

can be purchased complets for abou:

sUe price as porting and palishing the
original heads. INvou’re notworned abo
origmahtv s the only wan o sos Hvow
worned about ongmality .y awcan always
hangonto the stock heads. which can be
reinstalled atalater date. Chances arc.u
you dnve the car with the high-performance
heads we seleeted forowrcar. vou'll never
want to put the stock heads back on!

Crane Camshas recently introduced a




roximately a
,but when
wedwitha Crane Cams street roller
‘ m,réllcrrockers. anda good intake
_ ~ and exhaust system, some really serious
1 homsepowercanbeobtained.
; c,} 3;,. .\‘ v g The cylinder heads (PN 36900-1) come
i T A and ready to bolt on. The combus-
tion chambers and ports are polished and
the surfaces are machined toperfection.
. What'snice about these heads is that they
- are EPA-certified so late-model Ford
ownerscan legally bolt them onto their
- engines. We wanted to complement the
headswitha good performance camshaft
that would still give us excelientaround-
towndrveability,so we seleeted Crane’s
‘ ‘36HR-230/359-12 RF camshaft that fea-
1 . tures 274 degrees duration with a 0.520-inch
| lift forthe intake valves and 282 degrees
duration with a0.342-inch lift for the ex-
haustvalves. The camis designed to pro-
duce good power between 2000 and 53X
rpm. When a hydraulic roller camshaftis
used in an early Ford block. such as our 63,
ithasto be outfitted with a roller retrofitkit
(PN 44306-1). We also ordered pushrods
i (PN 36629-16) and aluminum roller rockers
(PN 36750-16). Crane also supplied the
timing chain assembly (PN 36999-1). The
Cranc heads come complete except for
studsand guideplates. so we also ordered a

set. When the roller camis used. there are
l two items that must be ordered trom Ford: a
; spacer (Ford PN EOAZ-6265-A ) and a
I ; thrustplate (Ford PN CHZ-6269-7.)
3 Since our intake was a standard cast-iron

four-barrel unit. we wanted to upgrade itto
an intake similar to the Cobra aluminum
high-nise used by Shelby. Today. Ford
MotorsportySVO offers a manifold exa
like the original high-rise with the only
exception being the Motorsport logoin
stead of the Cobra name tag. The manifold
| (PNNMOL24-A32 ) olfersan improved
high-rise desien with a base forsquare
flange carbs. We are, of course,
intake with o 71 5efim center-pivot Holley
carburetor. The carb. PN 0O-3239-1 (FFord
SAMSOSTOA ) is are-release of the original
carbused on the carly GT35h and is pet
fect forour application. We also improved
the exhaust with a set of Hooker Headers
for the 68 Mustang chassis. They are equal-
length tuned headers with Hooker's special
ceramic-metallic coating,
Since we are building this engine witha
vaniety of high-tech parts, we decided to try
- something newand different (o improve the
engine’s horsepower. We took the heads

topping th
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- andintake 10 Extrude Hone foralittle
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When Shelby was building the GT350 he didn‘t have high-
tech camshafts like Crane's hydraulic-rolter camshaft. This is
Crane's 36HR-230./359-12 RF along with the retrofit kit (PN
43306-1), Early blocks like this ‘68 require the special

retrofit kit.

(m; also supplied the dual-roller timing chain (PN 36999-1),
and a set of aluminum roller rockers (PN 36750-16).

vihen this rolfer cam is installed, two Ford parts have to be
used the spacer (PN EQAZ 6265-R) and the thrust plate (PN
(302-6263-1)

margic on the ports. The technicians (low
tested the intake and heads in stock torm to
setsome readings. Some ports flowed
considerably better than others, so it was
obvious that some cylinders weren‘tachiev-
ing maximum fuel distribution. After the
Extrude Hone process, the lesser-flowing
ports were significantly improved. while the
ports that flowed better were marginally
improved. The result was improved (low

Crane’s new high-performance Ford heads (PN 363900-1)
provide plenty of fue! flow through the large intake ports. The .~
small intake and exhaust port-size stock heads have always 2y
been 2 hindrance to Ford racers. v N

o N

The heads also offer large 2.02-inch intake valves and 1.60-
inch exhaust valves. Notice the polished combustion chambers i
and polished intake ports for improved fuel delivery and '
detonation prevention. ¢

overall. and nearly equal flow from all of i

the ports. After the Extrude Hone process.

allof the cylinders should receive equal fuel

distribution for improved horsepower as

well as a smoother-running engine.

E xtrude Honing actually polishes the insicl:

ot the intake and head portswhere hand

porting and polishing cannot reach. This

process isextremaly effective on fucl-

miected late-model performance cars

hecause the inside of anmjection manifold

and runners can be inereased insize. pol-

shedand fow cin be balaneed out £
While we were rebuilding the engine we 2

ordered anew setof Cobravalve covers

andaircleaner from California Mustang.

I'he 68 Shelbys didn’tecome withan alu-

minum oil panso we equipped the enginge

withachrome Ford Motorsport' SVO oil

pan that was also supplied by California

Mustang. The resultis an engine that looks |

terrific and can easily dust off the early

Shelbys. We managed a 117-horsepower -

increase without losing any engine durabili- —é

ty or reliability. If this was go m

stnctlvaracecar there would still .

forimprovement. em Einay- =




# - The umuﬁustpmsize should mm uum a2 performance difference. Stock heads have
exhaust ports that are only half this big. Notice that the exhaust parts are also polished.
Dual bolt holes are used for different exhaust manifold/header arrangements.

Since we Improved fuel delivery and fuel distribution with a set of heads:and

a hydraulic roller camshatt, ft made sense to upgrade the exhaust system
with a set of Hooker tuned uhaust keadeﬁ: lhm:re designed for t!f! ‘SB b
Mustang chassis. % ¥
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Since our sagine came with 2 stock cast-iron imtake, we wanted to upgrade it to 2 high-rise like
the earfy Shelby intake. This intake is almost identical to the oniginal Shelby style, but has
improved iwtake ports and has 2 Motorsport emblem where the Cobra emblem was on the
original intakes The square-flange carburetor base s designed for Holley- or Carter-style fuel-
mixers. We're using 2 cemter-pivot 115cfm Holley

Ford 302
Specifications

Bore. 4.00

Stroke: 3.00

Compression ratio: 10.7:1

Maximum BHP: 230

Maximum torque: 295 -

Firing order; 1-5-4-2-6-3-7-8

Cylinders numbered: Right bank:1-2-3-4,
left bank 5-6-7-8

Distributor rotation: Counter-clockwise

Valve clearance: Stock: intake and
exhaust hydraulic

Idle manifold vacuum; 17inches Hg

Plug gap. 0.028

Point gap: 0.017

01l pressure: 40 Ibs

Fuel pressure: 5 psi

Total timing at 4000 rpm: 38 degrees

Torque Specifications
Cylinder heads: 70 Ibs *
Rod bolts: 25 Ibs
Viain bolts: 70 Ibs

Flywheel bolts: 85 lbs
Manifold bolts: Intake 251bs
Exhaust: 20 Ibs

Crank bolt 90 Ibs
*Torque head bolts in three.steps: 50
Ibs., 60 1bs., 70 Ibs

Crankshaft and Bearing Specifications
Rod journal diameter: 2.123
Clearance: 0.0015

Main journal diameter: 2 2485

) 001 inch

ince 0002

cylinder-wa

Valve Specifications

Intake diameter: 1.78 inches
Seat angle: 45 degrees

Lift stock: Intake 0.2303 inch
Exhaust diameter: 1.45 inches
Seat angle: 45 degrees

Lift stock: Exhaust 0.2375 inch
Rocker arm ratio: 1.60:1
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