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‘LAST MONTH NIGEL EXPLAINED WHY HE CHOSE THE SERVICES OF RPI ENGINEERING
TO HANDCRAFT HIS CW460'S BESPOKE POWERPLANT, AND ALSO GAVE US AN
INSIGHT INTO THE EARLY STAGES OF ITS CREATION. THIS MONTH THE BUILD
CONTINUES THROUGH TO ITS CONCLUSION; THE END RESULT LOOKS ABSOLUTELY
ASTONISHING, IN FACT LIKE NO OTHER ROVER V8 THE KIT CAR OFFICE HAS SEEN. AS
FOR THE V8'S TRUE POTENTIAL, THIS WILL HAVE TO WAIT UNTIL THE RUSH VENTURES
ONTO THE HIGHWAYS, BUT ONE THING 1S FOR SURE: OUR TECH' ED’ WILL REPORT HIS
FINDINGS IN HIS USUAL INFORMATIVE MANNER. SO LETS GET DOWN TO BUSINESS
AND ONCE AGAIN JOIN HOLLY FROM RPI AND THE RAPTOR F85 ..
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Nigel, kit Car's Teok €4 ang tnehaise fuilder

\ atching a craftsman at work
is one of those- humbling
experiences, especially when
¥ they make it look so
 incredibly effortless. | guess it's a complex
i combination of the correct tools, huge
 experience and, more importantly, that
 unquantifiable 'magic’ touch. Holly, RPi’s
I master engine builder, is o perfect
f candidate for such an accolade:
 wilnessing the man assemble my Rush
CW460's  powerplant  was  an
 experience | will not forget in a hurry. I'm
E sure if you too are a petrolhead you will
| appreciate where I'm coming from. As
f initiated last month, my aim over the
| following pages is to share the remainder
 of the twoday V8 build at the RPi
f premises. Flick fo the end of this feature
t and you will see the final result. Not your
b usual run-ofthe-mill Rover V8 is she? In
E fact, if you ignore the front pulley: setup,
E few would recognise the humble Buick
f origins. The secret behind this amazing
 transformation, both in looks and
ik potential, is because many of the Rapfor
F85's components fitted this month are
‘far from your standard fare, one
example being the cylinder heads ..

The Raptor F&s = fuel-uyeam{ 4.6 liere V@ .:nynﬂc of delvering wver 330 r.’rfw and 350 Tt/ lbs of torgue.
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HEAD SELECTION
Speak fo any engine builder and the one
key component in producing usable
horsepower and torque is head selection.
Where the short block is specified and
built primarily for strength and durability,
the heads are more concemned with the
dynamic flow of the intake and exhaust
gases. Even though numerous components
influence this crifical paramefer (such as
inlet manifold, headers, carburettor venturi
| elc.) head design in isolation has. the
largest influence. Since the earliest Rover
V8s, the standard head design has
changed very litfle over the years and this
is where the fundamental problem lies.
Initially manufactured for low down torque,
the head design seriously struggles to
provide adequate gas flow at higher rpm,
especially on larger capacity V8s. In the
past the only viable solution has been to
modify the standard offering, with the net
result being countless upgrades from
specialist companies such as  RPi
Engineering. Head work includes porting,
increased valve size, valve seat width
reduction, narrowed valve stems and far
more besides. It is truly @ black art and an
expensive one at that but, regardless of
how much effort and hard currency
invested, the limiing factor is sfill the
original sevenfies casfings.

Many think |Grger valves alone equate
to more power. In fact this is not
necessarily true. As valve diamefer
increases, so does weight, limiting high
rpm operation unless you invest in exofic
materials. Oversized valves also have to
operate in close proximity o the cylinder
walls, potentially causing airflow
disruption - not good news either. Add fo
this the potential of losing air flow velocity
as port size increases and you can
undersfand that bigger is not necessarily
better for all engines. This explains why
companies such as RPi offer various stages
of head upgrades: 1, 2, 3 and even
wilder depending on applicafion.
However, in the last few menths a brand
new head has come onfo the market
known as the Merlin F85. Supplied
exclusively by Real Steel, dyno tesling has
shown this brand new design can
outperform practically all current modified
offerings. Dyno figures are simply
staggering. Running a stroker kit and a
basic four barrel carb, a'Rover V8 with

these heads delivered a heady 353 fi/lbs
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of torque at 6,000ish rpm! That's well

beyond standard Chevy and Ford small
block territory! Even more amazing is at @
mere 2,500 rpm the dyno needle nudged
321 ft/lbs of torque, at which point it
continued 1o deliver a steady increase in
torque all the way up o the 6,500 pm red
line. It is this availability of immense torque
throughout an entire Tev range that pins you
against your sect, not peaky horsepower as
experienced in tutbocharged engines or
highly tuned 4 pofs. The Merlin F85's

specification is as follows:

¢ Aluminium stiff-cast constuclion

« Skainless steel valves

¢ 173 inch inlel valve diameler

¢ 145 inch exhaust valve diameler

e Two exira rocker pedestals o increase
rocker shalt rigidity '

« Manganese bronze valve guides

* Raised exhaust port profile

* Slate-of-the-art gas flow

Chris (RPi MD) openly admits the Merlin
F85 is the best performing fast road head he
has seen, hence the logic behind earmarking
a pair for my Raplor. As explained last month,
Chris is not ashamed 1o use the best others
have to offer if it means he can deliver the
ultimate powerplant to his own cusfomers.

Inspecting the heads as they lay patiently
on Holly's bench immediately highlighted the
amount of effort invested in their design and
fabrication. Superb casting and machining
quality was immediately apparent, including
a delicately textured finish uniformly applied
fo all infernal runners. The ports are not foo
large and are exquisitely profiled, including a
small lip on the lower intoke port to direct
charge around the valve guide, minimising
turbulence. As for the rocker shafts, the
additional supports at either end clearly give
the whole assembly more rigidily, a failing of
the standard setup at higher rpm.

The talent behind the creation of these
remarkable heads is Pefe, of Real Steel fame.
Without quesfion this man is renowned as
being one of the most knowledgeable and
talented Rover V8 gurus on the planet. In fact,
25 years back, he was Chris Crane's mentor,
Small world!

Utilising composite head gaskets, Holly
positioned the heads on the COSCAST block
with, relative ease. Using brand new high
tensile head bolts, the tightening sequence
commenced. In only a matter of five minufes
the short block suddenly grew in stature and

on, g the Merlin P85 heads, e of the :
Jcc:"zﬂ v the Raper's astmishing capatilities. |

Racker shate assembly bing bolvod
s b, A

shaft supports.

the Raptor F85 was taking on its own
unique presence thanks, in part, fo the

distinctive Merlin rocker covers.
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_FOLLOWERS AND PUSHRODS
As with other components residing in my
Raptor, the conservalive approach

regarding cam profile negated the need

for extreme hardware such as billet rocker
shafts, solid lifters, roller rockers and
double valve springs. However, Holly
recommended the use of upgraded
pressed steel rocker arms rather than the
potentially  troublesome  standard
aluminium aliernatives. Even though the
latter have less inerfia, the steel inserts
required fo sit on the valve springs can
occasionally become detached, with
undesirable results. :

The assembly of the rocker shaffs
seemed a relatively simple exercise, affer
which atiachment to the heads left one in
no doubt the assembly could withstand
significant rpm. Holly then opened a box
of Piper Cams hydraulic followers and,
after the application of a small amount of
lubricant, inserted all sixteen into the V8's
gleaming valley.

CAM DRIVE GEAR

As with all American-derived V8s the
distributor is driven directly off a bevelled
gear aftached to the camshaft. This is
located by means of o keyway tapped
home with a small hoemmer. Once in
position, Holly forqued down a rather
meaty bolt and washer to ensure everything
remained in situ. Naturally, Stud lock was
applied to the bolt's threads for that
additional reassurance. Holly was then
faced with a choice for the next task in
hand: sump, fiming cover or inlet
hardware? The order is not an issue, and
the decision was made fo seal the front of
the engine.

Distriduter drive gear o end of camshaft.
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| FRONT COVER

Hydraulic Fullowers being wnserted it the
Ve mﬂgy.

gards pushrods, th
demanded the more fiddly adjustable variants
since predoad could not be adjusted by
shimming the rocker assembly as on the
standard Rover heads. L
Seling predoad is a rather fime-
consuming process buf is essential to ensure

the valves work in harmony with the cam
lobes. 1 the pushrods are adjusted too short,
the valves will not open enough or for long

enough. If the pushrods are too long, the

- opposite happens and you can get foo much

o

Erone cover, ;uwderamﬁsn‘, in chrome.

[ If there is one aspect of a kit car Rover V8
installation which confuses builders it's the

I front cover. This assembly incorporates the

o water pump, oil pump, distibufor (if

A present] and pulleys. The complication is

b because Rover changed the design over
| the years and they all vary in size. Lafer
 variants incorporate a rather  bulky
§ serpentine setup which simply cannct fit
bini > a fight Sevenesque chassis.
{Cc sequently the older V' pulley setup
Bw s the order of the day for the Raptor
BF8 5. Prior fo bolting the front cover and
bu eys fo the block, the large round oil
fsec | was gently iapped home and lightly

lub icated prior to the whole assembly
being slid over the crank’s nose. This
aitention to detail is essential in any
ngine build, since oil seals can overheat
bind become damaged in a matter of

e he
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A@_Lumﬂc prshe rudds Fetng tnserted prie v
Agstinent.

valve overlap. This latier scenario increases

the risk of unburned fuel going stiaight out
of the exhaust and, apart from cooking
your catalyfic convertors, increases your
hydrocarbon  emissions  considerably. -

Make the rod excessively long and the

ls.pﬂﬂg will become coitbound, resulting in
bent rods! | will not bore you with the
process, but suffice it fo say it took Holly a

- good hour fo get everything spoton.

. seconds if allowed fo run dry. Ignore this

advice and you will get an oil leak. Holly
also took great care ensuring the correct
bolts were used in the corresponding
holes. This is for two very good reasons:
firstly, all the holes receiving fasteners to

. attach the front cover are blind; and

secondly, they are of differing depths. It
has been known for inexperienced Rover

V8 engine builders fo puncture a liner by
" not following the correct procedure.

Holly primed the oil pump with
grease prior to bolting the oil filter take-off
plate info position, another modification
required to allow the huge V8 to be
shoehorned into the slight frame of the
Rush.

A new water pump was fited fo
complete the front end, along with the
pulleys. This component is relatively

Brand new water pamy being attached tv
the Trone cover.




_inexpensive and should always be
replaced during an engine rebuild.
Any water pump casing bolts passing
through the water jacket were covered
in grease prior to inserfion fo aid
removal at a later date. Alternator
positioning is another issue during kit
car installations, but exact clearances

in the Rush chassis.

Pulley set-vp n piaag. will the alegrnacur fie
. the Rush chassis®

TRUMPET BASE AND INLET MANIFOLD
The decision fo go fuel injection was o
conscious one for numerous reasons. The
need for accurate fuel mefering is essential to
meet tight SVA emission requirements but,
more importantly, | would like easy starfing
and instant throftle response. Even though a
well setup carb can, in theory, meet all these
criteria you can't beat the refinement of a
fuel injection system.

The first siage wes fo upgrade the
tumpet base. The size and format of the
eight frumpets which sit inside the fuel
injection plenum have not changed since the
first 3.5 litre variant was launched over
twenty years ago. This is amazing when you
consider the larger 3.9, 4.2 and 4.6 litre
units have fo rely on this rather restricted inlet
hardware. The solution is as follows:

+ Remove the standard 38 mm diameler
frumpels and discard.

* Poilt out the umpet base from 38 mm
fo @ massive 45 mm.

* Insert shortened and Iarger profiled 45
mm diameter klumpetls info the new
frumpel base.

The net result of this lime-consuming
process is sigmﬁcom, The frumpets are nof
only larger in diameter, but also shorter and
have a wider throat (or flare). The former
increases air flow and the latter induces a

had to wait until the Raptor was sitting |

ind preffy

amazing

Injection. (nlee manifuld. being assembled. This s
actwally a duminy ran A3 the Lnlet ports seth
need tv be wpened, G4t £ AU 98 Fw.

T
On the lefe s the ACT tnampet base mﬁi_mrﬁe
nghe s the scandard. sec-p. The former s wne

secret tu oftaining 300 Hﬂf f‘MJ o the dyn.

effect. This setup increases
volumetric efficiency by approximately 30%.
Oh yes, it also locks the dog's wosits - just a
shame it's all covered up in the final

installation!

ram _ air

eed fo opf .,gé,‘;_._@ qu_ il

Trampet fase boleed, iner Place.

Naturally the inlet manifold is also :
ported to 45 mm fo match the frumpet base,
again another rather time-consuming activity.
In the case of the Raptor F85, once fully
machined both pieces of hardware were
subjecied to that allimportant chrome finish.
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: INJECTOR RAIL AND INJECTORS A
Prior fo fitting the inlet manifold, Holly inserted the eight high-capacity injectors info the fuel rail and secured each with its own refaining |
clip. Once all were in situ (including the fuel temperature sender] the whole assembly was pushed i .
home info the inlet manifold and secured by four stainless steel cap head screws.

~ INLET MANIFOLD FITMENT & DISTRIBUTOR
The corning together of the block and inlel manifold requiied Hollyto = Having  dealt  with  the
~ occuralely posiion a composite valley gasket, incuding a few fuelling, Holly turned his
 sfiefegic opplications of silicone sedlent to avoid polential leaks. atiention fo the sparks and, as
Highly polished stainless bolts were used fo damp the whole assembly with all RPi's high specification
i place, painstakingly prepared by Holly o provide that showquelily ~  units, only the Mallory Unilite
finish. The torquing procedure was again another mulfislage piocess, | would  do. A name
 one often overlocked by home builders. The issue is that the it~ synonymous with high quality
 manifold is in the T — = and performance, this dizzy  m———————————
 shapeofa V' and shares the voliage equally between two sefs of points, resulfing in o
~ this needs to be spark which can last at least four times as long as a conventional points
progressively | system - handy when my Raptor will have o deal with copious amounts
clomped  down of charge in very short periods of time. Another unique offering of this
onio the heads - sctup is the adjustable advance curve which will allow the ignifion fo

pustribntn and Magneeor leads.

“ond block. Holly be maiched perfectly 1o my Roplor's feeding habits. Mated to a set of
~ dlso pointed out  high-performance 8 mm Magnecor leads and NGK plugs, all the welk
 the need o use known Rover V8 weaknesses in this depariment were addressed. :
thick  washers Holly demonstiated how easy it was for him to instell @ dizzy in a
Under the inler | Valiey gskee in siew Rover block: a rather challenging and frustrating litfle activity for the
L noiledibels, mere mortal, as I'm sure you will agree if you have fried it yourself.

_This ensures - Webeiain s o
~ aneven distrlbution of pressure, someﬂjing.noi_ofchieyqbb. -
~ if you use a thin washer which can deform. e

- These-o}a common mistakes he sees on a

re‘gl;ldr basis when confronted with @ leaking ! pat

: o'r,poér'_kymh’ning, V8.

PLENUM AND THROTTLE BODIES
From the other side of the build room | could
see the Raplor was nearing completion, but
Holly left the crowning glory unti the end. The :
standard fuek injected series of Rover V8 g G :
engines uflise a cast aluminium plenum and On, gues the ACT carbon ﬂﬁ"’ﬂ_ triple thrvetle
single thiotle body. As with the tumpet oy plersuim. Abslueely exquisite
assembly this design has a number of  om————————— " Increased forque and bhp 3
weaknesses and, in all honesly, has been  Specialising in carbon fibre plenum upgrades throughout the enlire rev range.
primarily designed for longevity rather than  combined with aliemative thiotle bodies and  «  Reduced hesat soak from the engine.
outright performance - not an ideal opfion for  ECU remapping services, ihe range of Rover V8« Improved induction naise. ;

a lightweight sports car (fough the setup  solutions on offer is absolutely mouthwatering.

Triple theottle fodies deliver hair-
throttle response. Nl

i
|
;‘
§
1
|
1

with RPi for many years: ACT Performance  plus VAT (including the upgrade fo the frumpet  too faxing for Holly, especially as the plan was
Products lid., Providing o huge range of funing  stack already mentioned) you can oppreciae fhis o remove it prior fo installation info my Rush to
hardware (fo the TVR fraterily in particulor),  route is only for the serious. Apart from locking  avoid damaging the sacred carbon fibre. The
ACT is wellplaced to meet the needs of the kit absolutely amazing, the odvaniages of this fofally  induction herdware epts though the bonnet

found ils way info a selection of micnineties  Probably of no surprise, Chris had the ullimate Combined with the Tomado chip insidlled |
TVRs). ACT package lined up for my Raptor F85: an  inthe ECU (supplied by RPi), the net resul shoud |
3 Several companies provide dliemative  exquisite carbon fibre plenum with not one, nol be ... wel, how can | put i ... cutsianding! {
| solutions and one in patticular has worked  two, but three throttle bodies. Cosfing £1,345 Boling the ACT kit ono the Rapior wasnt |

car builder wanfing the ulimate for their V8 bespoke solufion are as follows: and is on showfo all, making this opfion so wel- '
powerplant. The falented mon behind the suited fo the CW460. Being constiucted from 5
business is Tim lamont, who is yet another <! Instant throttle response (apparenty carbon fibre, it should look amazing against the |

respected fclent within the Rover V8 fraterniy. it's phenomenall. highgloss black bodywaork.
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THE END RESULT

Apart from the smaller items, such as
rocker breathers and
plumbing, Holly had finished. Throughout
the day numerous RPi employees -
including Chris and the odd customer -
had been popping their heads around the
comer to see progress. Once finished, @
small crowd gathered and the

cover some

DESCRIPTION

overwhelming consensus? | must be insane
o install this monster in a lightweight kit car!

Before the Raptor could be delivered to
my garage it had one engagement: pride of
place on RPi's stand at the Refro Classic
Motor Show in Essen, Germany. It was a
little painful to winess my pristine V8 being
whisked away so soon, but Chris assured
me he wouldn't be persuaded fo sell it for @

cost

Turn key Raptor FBS including Tremec gearbox, bell housing, £12,000
clukch assembly and fly wheel. In fact everything you need
including technical support.

TOTAL £12,000

A FINAL WORD ON RPI
RPi Engineering can meet every kit car builder’s
needs in the Rover VB department, be it an
allernator, pision” sef, short engine, block,
carburettor kif, gearbox, bell housing kit or even
a full tumkey Raptor F85. You foo could get your
hands on cne of these very, very special engines.
If nothing else, do visit their website
[www.vBengines.com) and foke a good lock,
especially if you are considering @ Rover V8 in
your project. IF templed, give the guys a call on
01603 891209 and they will offer some
sound, free professional advice regardless: of
your budget. Allernatively, access their eBay
shop (via the website) and you will find a
massive selection of V8 hardware, from blocks
.. o pisiens ... o ignition leads ...

Huge thanks go to Chris, Holly and the team
for making me so welcome, for their invaluable
helo and for the numerous cups of coffee!

2
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TEENAGERS TAKE
Hi there again, Evie here. Stress has finally
mounted inside the garage walls this
fortnight — | knew it was only a mater of
| fime. There was the big saga of getiing the
| engine inside the Rush. Talk about tense — it
| hasn't been this bad since the arival of the
kit back in the beginning.

Firstly, Dad watched the heart of his baby
being built (and 1old us all about it in minute
detail — thriling, that was) and then it was
taken by the company fo a show in Germany.
You'd think it was his human newbom being
sent away the way he worried about it and
why, can anyone fell me, dll the way to
Germanye | don't know, it beals me.

Shortly after its retum (probably the next
day if | know Dad), he had to pick the engine
up and was VVhite Van Man’ once again.
He roped in his poor 78 year old father -
- honestly, you'd think Dad would choose cne
- of his 20 year old friends (ok, lefs be redlistic,

on the fuel rail. | heard Dad say, “Dad, ifs not

few beers and bratwurstl Next month it's
back fo the Dean garage and, if all goes
to plan, the Raptor F85 will be sitting in
my CW460. | simply can't wait ...

5 ACTIVITY SUMMARY
; Part | Order build packs | - 5 £5,434.00
2 Parl 2 Source and prep donor pails : B_ £1,410. I5 '
:_5 Collect build packs from DAX 8 £75
Chassis preparalion ! : 3 £0
Panel chassis 24 £0
Part 3 Fitment of final drive and suspension l:amponenrs 48 £0
Research info non-standard items 20 £0
Part 4 Research and fitment of braking system 26.5 £905.71
Handbrake and pedal box 2.5 - £141.00
Fuel sustem o £580.56
Part 5/6 Extensive research into engine and gearbox speclflcahun 100 - £14,100
including build. ' -
TOTALS TO DATE 250 £22,646.42

a good idea to lean on that.” Five seconds |
later, “Could you please not lean on that,
Dad” followed by “Dad, you'll brake that |
b****y thing in a minute”, efc., efc. ... Pops |
gets such a hard time | really don't know why |
he confinues fo offer 1o help. Bless him.

Oh sarry, where was 12 Oh yes, once the
engine arrived home and had been carefully
unwiapped from the sialk’s swaddling bands,
it was cradle carried info the car frame. The
anxious pair were kindly helped with this
stressful procedure by Tim, the landlord of next |
door’s pub (The King's Head - they serve some
lovely focd in there by the way, and dll for
under a fenner fool). who just happened fo be
a removals man in his previous job. How lucky |
was thatl lefs just say I'm sure he was glad o |
be back behind the bar ot the end of it all. I'm |
sure the whiskey was fo calm his nerves.

So, the baby was given its heart anck

a momentous occasion it was foo ... wal,

Hally, RE(S master 40 year old friends) to help him, but he it probably was for Dad. Yey — ok, Im ) £
enging bullder ard . always ends up dragging out poor old Popsy  over itl Den't forget fo caich next month's (‘}’“}
the creatur of Nigebs . to do the diry work, quite literally. The other issue — the retum of the grandfater. See i %
Raptur Fés. i : ) ; Nyeh ﬂf&tv\tjﬂ(‘{r,
; day Pops was in the garage and kept leaning — you then. Bubi for now, il
- SRR T R B LR T s 5 2 - i ‘IMT'A{J" 07('/:!&"

Teenager's Take.
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