
H
ewwipkvir mw fiwx ors{r jsv e lmklp} wyggiwwjyp 

mrzspziqirx {mxl jsyv1g}pmrhiv irkmriw jsv Jsvqype 

Experxmg0 {lmgl wterw e uyevxiv sj e girxyv}2 

Wyvtvmwmrkp}0 e Lewwipkvir Z< hiwmkrih jsv tvsjiwwmsrep 

vseh vegmrk hmh rsx iqivki yrxmp 64492 Xlmw tvsnigx {ew e jypp} 

ipigxvsrmg Xverw Eq Jsvh Wqepp fpsgo jsv Kvik Tmgoixx0 {ls {ew 

vyrrmrk e Nekyev \OV0 e 6:;9 pf vegigev {mxl e gevfsr Ăfvi fsh} sr 

wxiip xyfi glewwmw2

Xlmw tywlvsh Z< tvsnigx omgoih sjj mr Witxiqfiv 64480 jspps{mrk 

hmwgywwmsr mr xli tehhsgo2 Xli Xverw Eq wivmiw {ew wlevmrk xli 

fmpp {mxl Jsvqype Experxmg0 jsv {lmgl Lewwipkvir wyttpmih xli wtig 

Xs}sxe irkmri2 Xli Gepmjsvrmer gsqter} iqtlewmwih mxw jyip mrnigxmsr 

i|tivxmwi0 {lmgl mqtviwwih Tmgoixx2 Mrgpyhih mr xli sjjiv {ew xvegowmhi 

wyttsvx0 xs qe|mqmwi xli tsxirxmep sj e gsqtyxiv1gsrxvsppih irkmri2 

Tmgoixx hmh rsx irns} xiglrmgep wyttsvx jvsq Jsvh sv Nekyev ws xlmw 

qehi Lewwipkvirùw sjjiv tevxmgypevp} exxvegxmzi xs lmq2
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NASCAR keeps a very tight rein on the classic two valve per cylinder, 
pushrod V8, to the extent of mandating a traditional mechanical distributor 
and four barrel carburettor. What would happen if those restrictions were 
eased and a computer was permitted to run a Small Block racing engine?  
Ian Bamsey �nds out from Hasselgren, which has developed an electronic 
version of the Small Block Ford

Computerising 
the Small Block V8

The Hasselgren electronic Small Block Ford powered Greg Pickett�s Jaguar XKR
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Hiwmkr {svo lezmrk gsqqirgih mr Jifvyev} 6449 xli irkmri {ew 

Ăvwx vyr sr xli h}rs mr Nyri0 tvskviww lezmrk fiir wps{ih f} heqeki 

jvsq e rimklfsyvlssh Ăvi2 Jvsq xli syxwix xli mrnigxih irkmri0 

{lmgl {ew wyfnigx xs e qerhexsv} <644 vtq viz pmqmx0 kezi qe|mqyq 

lsvwits{iv sj :94 flt ex <444 vtq {mxl e rmgi ăex xsvuyi gyvzi2 Mx 

{ew kmzir e wleoihs{r mr xli gev tvmsv xs gsrxiwxmrk xli pewx jsyv vegiw 

sj xli 6449 wiewsr0 vitpegmrk Tmgoixxùw i|mwxmrk gevfyvixxsv zivwmsr2 

Mx ts{ivih lmq xs xli tshmyq mr iegl sj xlswi izirxw2 Tevxmgypevp} 

qiqsvefpi {ew Qsrxviep0 {livi Tmgoixx hvszi jvsq xli fego sj xli 

kvmh vmklx xlvsykl xs wigsrh tpegi2

öXlex geywih e psx sj mrxiviwx mr xli Lewwipkvir Jsvh Z<÷0 viqevow 

xli gsqter}ùw V*H Irkmriiv [mppmeq øS~ù Erhivwsr2

Kmzir xli wyfwiuyirx hiqmwi sj xli Xverw Eq wivmiw0 xli irkmri 

{ew rsx wmkrmĂgerxp} hizipstih jvsq mxw mrmxmep wtigmĂgexmsr2 öXlivi 

mw e psx qsvi tsxirxmep mr mx÷0 ehhw Erhivwsr2 ö[i leh er sjj1xli1wlipj 

hv} wyqt w}wxiq0 {lmgl {i hmh rsx kix xli glergi xs vitpegi {mxl e 

fiwtsoi w}wxiq2 [i epws leh emvfs| zspyqi0 vyrriv pirkxl erh geq 

tvsĂpiw epp ew eview xs fi hizipstih2÷

THE BASE ENGINE
Xli Lewwipkvir Ipigxvsrmg Jsvh Wqepp fpsgo mw hiwmkrih xs vyr sr 

kewspmri sj evsyrh 549 sgxeri  ô xli glswir gsqtviwwmsr vexms mw 

57>5 ô erh mr Xverw Eq gsqtixmxmsr mx mw wyfnigx xs e qerhexsv} <644 

vtq pmqmx2 Mx mw fewih sr xli [mrhwsv3Gpiziperh mvsr vegi fpsgo erh 

ettvszih ]exiw epyqmrmyq0 x{s zepzi tiv g}pmrhiv liehw2

Xli irkmri mw hi1wxvsoih xs 924= pmxviw ,755 gy2 mr2- xs gsrjsvq xs 

Xverw Eq vikypexmsrw2 Xli 72444 mr2 wxvsoi PE Fmppix wxiip gverowlejx 

lew =41hikvii tlewmrk ew tiv vikypexmsrw2 Er L1wigxmsr Gevvmpps wxiip 

gsr vsh gsrrigxw xs e xlvii1vmrk0 824:6 mr2 fsvi Qelpi pmklx epps} 

tmwxsr xlvsykl e HPG1gsexih xmxermyq tmr2

öWglihypi gsrgivrw pmqmxih mrziwxmkexmsrw sj fsvi3wxvsoi vexmsw 

sxliv xler 527935÷0 rsxiw Erhivwsr2 Wyttpmih f} Jsvh Qsxsvwtsvx0 

xli pmrivpiww fpsgo lew wmeqiwih g}pmrhivw erh f} vikypexmsr xli wxsgo 

827<4 mr2 fsvi girxvi wtegmrk mw qemrxemrih2 Erhivwsr vitsvxw xlex 

xli g}pmrhiv {epp mw vyr yrgsexih0 xli fpsgo firiĂxmrk jvsq zmfvexsv} 

wxviww vipmizmrk erh lsx1lsrmrk mr lsywi2 ö[i zmfvexi fpsgow ex 

fips{ rexyvep jviuyirg} yrxmp xli rexyvep jviuyirg} wlmjxw ps{iv erh 

wxefmpm~iw2 Xli fipmij mw xlex qeryjegxyvmrk wxviwwiw evi xlivif} ps{ivih 

erh xli tevx mw ijjigxmzip} øekihù0÷ i|tpemrw Erhivwsr2

PROFILE : HASSELGREN ELECTRONIC FORD SMALL BLOCK V8

Computerising 
the Small Block V8
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• TRANS AM SERIES 2005
• 90-degree V8
• 4.062 in. (103.9 mm) x 3.000 in. (74.9 mm)/ 311 cu. in (5.09 litres)
• Naturally aspirated
• Racing gasoline
• Iron block, aluminium heads
• Linerless
• 5 main bearings, plain
• Steel crankshaft, 4 pins
• Steel con rods
• Light alloy pistons; 3 rings
• Pushrod; belt-driven single camshaft
• 2 valves/cylinder, 1 plug
• Non parallel valves
• 2.125-inch inlet valve, 1.600-inch exhaust
• Electronic ignition
• Sequential injection
• Full engine management system
• 13.0:1 compression ratio
• Maximum rpm 8200
The Hasselgren Trans Am Ford is limited by the regulations to 
8200 rpm. Running on gasoline of around 105 RON octane leads 
to the use of a 13:1 compression ratio. The engine is based on a 
Ford Motorsport-supplied 302 Small Block and is destroked for 
the maximum permitted 311 cu. in. (5.09 litres) displacement.

The block runs to the depth of the crank axis, with each main 
bearing supported by a four-bolt cap  � two bolts are vertical, two 
are splayed. The dry sump is non-structural. The crank height is 
regulated at 7.5 in. and Hasselgren uses a 4.5 in. clutch.

The Hasselgren-modi�ed Yates head is attached by ARP 
studs and is sealed by a Cometic gasket. The aluminium rocker 
cover is a carry-over from the previous carburettor engine and it 
incorporates oil squirters for the valve springs.

The pistons are Mahle 2618 aluminium alloy with three rings 
and there are oil jets to cool them. Each rod has a bronze-bushed 
small end, carrying a DLC-coated, 0.866-inch diameter titanium 
piston pin, secured by conventional circlips. The steel crankshaft 
is a 90-degree LA Billet production, balanced in house, which runs 
in Clevite bearings and carries an ATI damper. 

The valves are titanium running in bronze alloy guides and in 
conjunction with copper-beryllium seats. PSI supplies the dual coil 
valve springs. The spring seat is steel, as is the valve tip, which 
is contacted by a roller rocker. A roller tappet is also employed 
and the regulations impose a steel pushrod. Belt driven from the 
crankshaft, the steel camshaft runs in needle roller bearings.

The engine is run by a Bosch engine management system, 
which controls a single injector and a single Bosch plug for each 
cylinder. A single coil for each bank is mounted on the respective 
rocker cover. The fuel pump is a Bosch electric model.

The crankshaft drives a single Stewart Warner water pump, a 
Dailey dry sump oil pump and a power steering pump, in each 
case via synchronous belts while the alternator is indirectly driven 
from it. On the nose of the crankshaft are (forwards, in order) the 
cam belt pulley, the damper, the oil pump pulley, the water pump 
pulley and the power steering pump pulley.

An aluminium motor plate from Rocketsports Racing, seals the 
front of the engine, with the drive pulleys ahead of it. This large 
structural plate forms the front engine mounts, supports ancillaries, 
and mounts the Te�on cam and front main seals. At the rear the 
bellhousing forms the attachment to the chassis. The exhaust is 
four into two into one on each bank.

HASSELGREN ELECTRONIC  
FORD SMALL BLOCK V8 ANATOMY

�At Montreal, Greg 
Pickett drove the Jaguar 
from the back of the  
grid right through to 
second place�

tt
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Xli geqwlejx tswmxmsr vipexmzi xs xli gverowlejx gsyph fi vemwih xs 

wlsvxir xli ,vikypexmsr- wxiip tywlvshw {mxlsyx xverwkviwwmrk xli vypiw 

fyx kmzir xli <644 vtq pmqmx erh jviihsq sj vsgoiv vexms0 xlmw stxmsr 

{ew rsx gsrwmhivih e ywijyp hitps}qirx sj viwsyvgiw2 

Vsppiv xettixw evi epps{ih erh vsppiv vsgoivw evi epws ywih2 Xli 

gsmp wtvmrk gpswih zepziw evi xmxermyq2 Xli vsgoiv vexms mw gpswi xs 6>5 

erh zepzi pmjx mw jev jvsq gsrwivzexmzi ex 42;64 mr2 ,5<27 qq- mrxeoi0 

42:;9 mr2 ,5;25 qq- i|leywx2 Rizivxlipiww0 xli geqwlejx tvsĂpiw evi 

hiwgvmfih f} Erhivwsr ew> örsx iwtigmepp} ekkviwwmzi ô rsxlmrk øxvmgo}ù 

ô xlmw qsxsv mw hiwmkrih jsv e psrk pmji0 mr vegmrk xivqw2÷

Xli geqwlejx mw rsx HPG gsexih0 wmrgi mx mw tivgimzih xlex xlmw gsyph 

pieh xs womhhmrk sj xli vsppivw2 Mx vyrw mr riihpi vsppiv fievmrkw {mxl 

pevkiv xler wxerhevh nsyvrepw qe|mqmwmrk xli fewi gmvgpi hmeqixiv2 

Xli irkmri vyrw er smp tviwwyvi mw :4 twm2 Mxw Hempi} Irkmriivmrk 

tyqt mw Ăzi wxeki lezmrk xlvii wgezirki wigxmsrw jsv xli gverogewi2 

Gverowlejx smpmrk mw gsrzirxmsrep0 xli tsxirxmep jsv e rswi jih 

evverkiqirx rsx wiir ew vi{evhmrk sj xli ijjsvx mqtpmgmx mr wygl e wxit2

[exiv gmvgypexmsr mw iwwirxmepp} wxerhevh0 epfimx0 vitsvxw Erhivwsr0 

{mxl wsqi øx{ieowù xs qeoi mx ew izir ew tswwmfpi egvsww xli 

g}pmrhivw2 Xli xevkix {exiv xiqtivexyvi mw 5=9 hikviiw jsv xli 

qe|mqyq lsvwits{iv2

Xli i|leywx mw jsyv mrxs x{s mrxs sri wmrgi xlmw kmziw e fvsehiv 

xsvuyi gyvzi xler jsyv mrxs sri2 Jyvxliv hs{rwxvieq xli x{s ferow 

öSyv fpsgow evi lsrih {mxl xsvuyi tpexiw xlex lezi tewwekiw xlvsykl 

{lmgl lsx smp mw tyqtih xs izirp} liex xli fpsgo2 G}pmrhiv øvsyrhriwwù 

mw xlivif} mqtvszih2÷ Xli øwlsvx higoù zivwmsr sj xli Wqepp Fpsgo mw 

ywih0 {lmgl kmziw e higo limklx sj <2659 mr2 Xlmw mw vyr mr gsrnyrgxmsr 

{mxl 92:44 mr2 gsr vshw jsv e vsh3wxvsoi vexms sj 52<;2 

Xli irkmri lew xli ywyep EXM heqtiv sr xli rswi sj xli gverowlejx2 

E fipx {ew glswir jsv xli geqwlejx hvmzi0 tvmqevmp} xs tvszmhi 

zmfvexmsr heqtirmrk2 E wxerhevh Niwip hvmzi fipx {ew gsrwmhivih er 

ijĂgmirx erh vipmefpi wspyxmsr kmzir xli tvs|mqmx} sj xli geqwlejx xs 

xli gverowlejx2 

PROFILE : HASSELGREN ELECTRONIC FORD SMALL BLOCK V8

ARP fasteners
The ARP-supplied head retention system includes four steel studs 
for each individual cylinder. ARP supplies all of the key fasteners.

ATI crankshaft damper
This harmonic balancer is of the O-ring type, with the steel ring 
sandwiched between a hub that slips over the nose of the crank and 
a outer sleeve.

BOSCH engine management system,  
spark plugs, coils and fuel pump
A Motronic MS 3.3 system controls sequential injection and the 
ignition, which is distributorless with a single coil-pack for each bank 
working on the wasted spark principle. Bosch also provides the 11 
mm spark plugs and an electric fuel pump.

CARRILLO rods with SPS bolts
Regular H-section, steel, two-bolt con rod 

COMETIC head gaskets
Multi Layer Steel (MLS) three-layer stainless gasket, with the top and 
bottom layers embossed and Viton-coated both sides.

DAILEY oil pump
Combined oil pressure and scavenge pump, �ve stage. It has a gear-
type pressure stage, three Roots-type scavenge sections for the 
crankcase, while the �fth stage is an oil/air separator.

DEL WEST valves
Solid titanium valves, each �tted with a steel tip and both intake 
and exhaust having the same undisclosed coating. Del West also 
supplied a titanium valve retainer.

SUPPLIERS FORD MOTORSPORT block and heads
The head is an approved Yates aluminium design, which is carried by 
the �short deck� version of the 302 Small Block iron race block. This 
closed-deck, linerless block has siamesed cylinders. Both block and 
heads are modi�ed by Hasselgren, with extensive machining.

JESEL timing belt, tappet and rocker,  
with MANTON pushrod
A short rubber drive belt powers the camshaft, which in turn 
operates roller tappets. A tapered steel pushrod, as per the 
regulations, in turn operates a roller rocker, with needle bearings for 
the fulcrum and the tip.

LA BILLET crankshaft with CLEVITE bearings
Produced by LA Billet, the 90-degree �Kryptonite� steel crankshaft 
runs without centre counterweights but the rest are retained. Plain 
Clevite bearings are used on 2.25 in. main, 1.88 in. big end journals.

MAHLE pistons
Three-ring 2618 aluminium alloy piston of the X-box design. It carries 
1 mm top ring, 1 mm second ring and 3 mm oil control ring, all 
standard Mahle issue, the second ring moly-embedded.

PSI valve springs
Performance Springs Inc (PSI) coil springs are distributed to the 
racing industry by CV Products. Here twin steel PSI coils are 
employed for valve return, these straight wound and having an 
interference �t.

STEWART WARNER water pump
The single water pump is Stewart Warner�s Ford Pro Series model, 
which, designed for balanced �ow between the two banks, has a 
twin volute housing. It is claimed to consume less than 2 bhp in 
pumping 50 gallons per minute. 

��e camshaft is  
not DLC coated, since 
it is perceived that this 
could lead to skidding  
of the rollers�
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