Vegantune VTA

The recent development
of the VTA head with iis
belt driven cams, by the
famous engine tuning and
Twin Cam speciallsis, has
provided a source of new
and superlor heads fo
Twin Cam owners. Il has
also made It possible fo
convert any In-line, four
cylinder, pushrod Ford
angine to a Twin Cam,
from 987cc

upwards . . .
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HE Ford based Lolus Twin

I Cam angline was first

introaduced in the early
sixties, and eventually became
one of the most famous and
successful twin cam englnas
ever produced

The Lotus Elan has always
baan powered by this unit, as of
couras have the classic Lotus
Cortinns (Mk1 & 2) and the
fabulously successiul Escort

win Cam.

Veganiune, headed by ex-
BAM enpinear George
FAoblnson, became Invalved In
the competition developmant of
the engines in 1984 and have
subsequently handled over 5000
Twin Cam units, ineluding
extensive and varied compatition
modifications on an
International basis

Dilemma

Eventually, the casting patterns
for the cylinder heads became
unavallable to Vegantuna as
Lotus ware forced to send them
to the US due 1o llabllity risks
undar the then new Product
Liability Laws

Vegantune eveniually got
them back, but incomplete, Alter
manufacturing the missing bits
themsolves, it was discovered 10
thair horror that the original
head was going 1o ba
uneconamical o manulacture
due to the fact that the original
dasign provided lor a first class
eylinder hend, bul nol easa of
casiing. The whole process
would be far too labour

George Robinson, foundaer of
Veganiune, designer of the VTA

Imtensive, requiring the castings
o be passed from man to man
for a variely of separate
machining operations. The
problem was that existing haads,
were, by the late 70s, becomin

relty old and reconditioning o
Eaads with bad damage (either
from fallure or previous crude
attempls at recanditioning) was
prohibltivaly expensive.,
Caterham Cars ware in dire
meed of re=manufactured units
for thelr Sevens, so something
drastic had to happen,

George Robinson thought the
only way out was 1o design a
new. head and paltern
equipment, which would be
economical 1o manutacture, but
also lose all the inharant
problems of the original design,
which ware man

Veganiune had been familiar
with the Twin Gam (originally
designated 125E) almosl since
the first production car rolled ofl

Assembled VTA head. Note the
soparate Inlol manifids

“We declded fo
manufacture our own
head and paftern
equipment. We sat down
and looked al the Lofus
head for a long time, but
we could see that the
closer we stayed to the
orlginal deslgn, the more
expensive It would be fo
produce.”

the line with one fitted in
January 1863,

Rethink

It was in his eharacteristically
methodical manner that George
sal down in 1880 to rethink the
whole problem, The firsl staps
ware to identlly the drawbacks
ol the original design. Ol
tightness had always bean a
major problem, especiall

around the cam covera. This was
dua Im part to the actual size of
the cover, bul also to the cork
gasketry. Cork gaskaets have
naver bean thatl succaessful due
1o continual expansion and
shrinkage of the material. Two
half-moon seals at the front and
rear of the cams also contribute
1o leaks, as does the lack of oil
drainage from the head, causing
thia cams to pick up oil and
thrash il around Inside the cam
covers. Thi alloy timing chain
covar bolted to the fronl of tha
block and joining the head at
right angles with yeat anciher
cork gaskel, was asking for
troubla.

The second major ‘problem
was ovarheating of exhaust
valvas, The original head has no
wilerways anywhere near the
axhaust valve guidas or seals,

VTA head minus cam carriers.
Two oll dralnage (dummy

pushrod) holas can be sean in
the bottom portion (inlet slde)
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leading to sticking or "lazy’
valves, and burning. Lack of
waler capacily within the head
coupled with the relativaly low
mass of the casting sall made |t
a prime larget lor overheating.
Vegantune had discovered on a
couple of occaslons that
turbocharging could lead to
boiling of water in the hoads,
And, because of the imprecise
1 mathod of holding cores durin
casting, waterways often M'BFEES.
causing unavon walarflow —
Visry nasty.

Blue haze

The third problem was oil
dralnn'g:::!. particularly at the back
of the head. A well on the inlet
side, was jeined to the block by
means of a rubber hose (which
leaked) and also by small 3/16"
holes — also on the inlet side,
drilled vertically 1o mate with the
pushrod holes in the block

S

VTA angine on the suparfiow
dynamomater In lesf cell ‘B"

Oll on the exhaust side of the
head had 1o find ite way over (o
the inlet side by means of a
5/16" ollway drilled ncrosa the
head, There were no valve stem
oil seals either, which resulted in
pretty abominable ol
consumption and a
characteristic blue haze on
starting, wheare oll had run down
tha valve stems into the bores
while tha engine was standing.
Engines would sometimas stirt
on 2 or 3 eylindors due 10 oll
soaked plugs.

The naw, VTA (Vegantung
type 'A') head overcomes these
problems, It has core plugs all
the way round, three on each
side, two at the back and one
large one at the front, resulting
in complate control over the
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high capacity oil pump whigl
produces S0psi at 5.000rpm ¢
produces an oil flow of B gal
per minute. The boliom end
naturally, balanced to racing
standards and there's provisi
for an oil eooler. Although
there's no dry sump version
available yat, ona is undeor
dovelopment lor compaetitian
usa. If you buy a complate
engine, ready buill, you can |
assured that it will be bench
and dyno certificated,

Saction through o Lotus Twin Cam head. The
the righl. The twoe small holes alther side of th

axhausi port Is on
@ valve gulde are the

hearas! walerways, hence the tendency for exhaus! valves lo

ovarheal and siick

"I sluck a plece of paper
on the drawing board and
drew in the basics of whal
we wanled (le combustion
chamber and port
shapes), shoved In the
valves and decided how
we were going {o achleve
all the other instances."
e e )

cores during casting. It also
made for ease of withdrawing

the wires alterwards, Some old
Twin Cam heads still have the
wires in them because thay
couldn't be removed aller
manufaciure,

This has resulted in even
waterways and a 30% greater
waler capacity, with plenty of it
around the exhoust valves
Because of this, the engine can
(and is) now turbochanged
aasily, without any overheating
of valves at all.

Cam carriers are cast and
machined separately, as coring
would sgain have besn a
problam. This also makes for a
clear oil flow banaath the
carriers themselves,

Replacing the tiny 5/16
oilway, is & (cast In) 3/4" job
Instead. Control over cores has

also made It possible to increase
the aize of the oll drainage
dummy pushrod heles from
316" to 3/8", There's o
genarous wall at the back
of the head and the
rubber luba 1o the block
has been dropped altogether,
The new design can ba
machined in a third of the time
taken for the old unit and this s
done on Vegantune's multi-hoad,
tape controlled equipment.
he camshafis run in four
bearings each, operaling valves
inclined at 27 degrees and
saaling in the traditional
hamispherical combustion
chambers. Valves themselves are
the Lotus Big Valve Twin CGam
typa, and are equipped with
heavy duty rubber oll seals,
Fistons are llal topped giving a
comprassion ratio of 10.56:1.
e e e —————

“Twin Cam waler pumps
fall with monotonous

ragularily. We put this
down lo siresses caused
by opposing expansion
and conlraclion lorces of

the alloy housing.”
e e T —— ——

Unlike the original Twin Cam
of the sixties, which used the
1600 pre-crossfiow block, bored
from B0.87mm to B2.55mm,
raising the capacity from 1498cc
to 1558cc, the VTA engine
produced by Vegantune, usos
the later Kenl block with the
80.87mm bore and longer
T7.62mm stroke, giving a
capacity ol 1588ce. One aof the
maost important featuras is the
water pump arrangemant, The
Twin cam pump Is an integral
part of the alloy timing ehain
covar and not only fails
regularly, but takes about twalve
hours to replace, The VTA
anging with its toothed belt cam
drive, uses a convantional Ford
waler pump that can be changed
in minules. There's a glass fibra
cover for the bells thoemselves.

Bottom end

Fairly conventional this bit. Tho

five bearing unit Is already

robust and good and reliable.
Vagantuna fit a high pressure,

Top: ¥TA head on the flow
bench, all are checked In this
way. Bottom: Three VTA's

to Caterham

swalling de
rham Saven

Cara for the Ca

Complete, and highly desirable looking VTA. Note glass fibre
liming bell cover glving easy access lo waler pump




Superflow-800 engine dynamomaeter tasl al i
v ntune VTA Vegantune, on a stendard VTA 1600 engine FR
APM HP TORQUE (Iba/ft) ek

) 3000 51 a0
thearetical really, because il you
ware looking for power on tha 3as00 61 92
road, tha 1 G 8ize would be
the obvious choice. But it's a fun 4000 Fi: 104 T 3 ]
thought. Just Imagine mum A= W
climbing inta har litlle Anglebox 4500 96 111 e Fr

on a Saturday morning, 1o get to
tha halrdressers in o hurry, and 5000 108 113 Fif
somebody’s donea a quick switch

guurnlghl wiTI‘IhDI..IT telling her. It 5500 1189 113 §
oasn’t bear thinking about, 4
On a mora serious note 6000 e 113 Vi
though, a 887ce or 1300cc Twin 8500 131 105 -

Cam lump, with all that torque
and horsapower, could ba very
usalul to tha club compatitor
whio's looking for alot of power
in a cartain class, Camshafts ara

Superilow-800 engine dynamomater toal al
Veganiune, on a Turba VTA engine

TORQUE -:Jumu .

supplied to sult tha capacity. RPM HP
Probably mora relavant to the ML

1600cc size is the typa C head, 4000 118 152

The standard head produces [
Tape controlied miliing about 130bhp (the original Twin g e ke et
machinary, makes produciion E“m developed 105-115bhp, 5000 151 158 i
economical apanding whathor It was an

early or later model) but the 5500 178 182 |

type C dellvers 150bhp, -

Driving impressions 6000 183 160

| drove the engine as fitted fo

the YVegantune 'Q’ car which I8, 4 it i 15

balleva it or not, a Mkl Cortina TO00 160 143

Estate, which | used as a hack,

Tha idea of this is ta give the
VTA unit a long term tast to find
out how weall it survives
continual short journays and so

Specificalion — standard ¥TA | Specificallon — Turbo VTA

- ' on, It seams to survive quite wall Cylinderm: 4 | Cylindera:d
and when | drove the car at Bore: 80.97mm | Bore: 80.9Tmm - 1 Tl ‘
Manlfolds In pogition an bad af " Thoidh e 1pd -t
tape conirofled machinery | (sl %6153 (e dyke ke itk b e e
; pacity: 1588ce | Capacityr1588co - . 5y v
What's avallable? Valve gear; Oppased In hemlspherl- | Boost pressure; Spsl. Ea
eal haad. Twin overhead camshalts, | Max bhpl 165 gr_u,un.pm

MNow comes the good fun bit,
and pehaps just a touch
ouirageous.

You can, ol course, purchasg
a complate angina from
Vegantune lor k2, 20s-08
plus WAT. But thers are also kits
available for convarting your
Twin Cam in the kitchen at
‘mme, This consists of a
complote head, pulleys, balts,
water pump and inlat manifalds.,
These are separate on the VTA
and not integral castings as an
the ald Twin Cam. You also get
a new head gasket, in lact
averything you need 10 do the
convarsion. Exhaust manifold is
this existing Twin Cam lem,

Thera's also another kit for
converting a Kent engina to
Twin Cam. This will, of course,
involve chnng!na the pistons o
flat top. So this kit consists of
head (plus bits), pistons and
twin 40 DHLA Dellorio
carbureltors, and ratails at %43
plus VAT, You'll also nead o
Twin Cam exhaust manifold and
an exhaust pipe to fit.

FHave you sussed the good bit
yat? Yes, you've got it
Yegantune tell ma that it is now
podsibla to convart any in ling,
faur cylinder, pushrod Ford

nging to twin cam. And that
neludes mum's 897ec 106E
wnglla. And because the
nanifolds are not integral with
iha head, they could

maretically be speclally made
o sult a particular application

il & high cost).

In tact an aciual trial shawad

it you would get over 80bhp

om a 997cc engine, which for a

ad golng conversion, Is quite

prassivie. This is all fairly

No sultable machine was
avallabla for line boring cam
carriars, o Veganiune
manufactured thalr own

Clase up of ¥TA Turbo on dyno. A (ractable 200bhp = yum, yum

looth bell driven

' Compresalon: 10.5:1

Max bhp: x 130 @& 8,250rpm

Max torgue: 123 @ 5,000rpm
Carburatiomn: 2 Dellorta 40 DHLA
Fuel pump: Engine cperaled diaph-
rRm

Sump capacity: 7.8 pinis

Max lorgue: ilﬂhu’ﬂﬂm
ﬁmnurund'ﬂ‘n- R

Camas V3 307 R0t 80 0 1T

Fibl p-lunp: Sid VTA

Carburaitors: Dellorig 40 DHLA tulhn
Turbocharger: Garrelt Alressarch
T.0.3 waate ﬂlh wl'llnr withy fabsrl=
caled manifold

angina reaponded with that
familiar long legged wallop, and
characteristic blood curdling
bellow from tha 40's,

Troubla was, as | got mors
carried away by the sound and
tractability of this deliclous
powar unit, | began to lorget
what | was actually driving . . .
until 1 got to the firat corner, that
is, The VTA isn't for the faint
hearted however, latting the
driver know in no uncertain
mannar what he's got under the
bonnet, I'm talking of course
about induction nolsa, the typa

that goes with all twin choke
carburatior set-ups. Some
peaple lave it (| do) bul it's
certalnly an enthusiast’s noisa,

All in all though, loada of
powar {obviously) and loads of
torque, Unlortunately the ratios
ol the old Cortina box weren't
quite what I'd choose (falt like
about 4.000rpm batwean third
and top). But the engine also
seams smooth and unfussed at
low speeds, although | haven't
driven It In traffic,

Turbo

Vegantune have also developed
i turbo varsion of the engine
using a Garratt Airesoarc
Turbo/wasta gate system. The
block has special rings fitted as
wall as a haad gaskel to cope
with the oxtra pressura,

The turbo installation is also
available (o be fitted in
conjunction with a VTA hoad) as
a kit, This is around a £1,000 on
top of the head Kit, but will
daliver 195bhp at 8,450rpm.
Maximum torqua of 150lbs/ft, is
developed at 5 500rpm, and
lurbe boost is Spsl.

5o, It you'ra intarested in any
of thase options, conftact:
Vegantune, Cradge Bank,
Spalding, Lincs, PE11 3AB, tal,
Spalding (O7TS) 4846,

Jeass Cropse
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