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This 15 a barbed question | Don't forget, we used light
alloys very extensively indeed in some of our |ater versions of
the competition XK engine and we used them quite
extensively in the production models — cylinder head, sump,
frant timing cover and inlet mamifold. These are alsa in light
alloy inthe V12, The big addition ta the list is, of course, the
cylinder block, The main reason for the use of light alloy is
weaight saving and in the block alone we saved 116 [bs.
compared with the same unitin cast iron, eventhough the
alloy block was designed to withstand the stresses of far
higher power outputs than we areever likely to need

Wewere waorried about the potentially Bigh noise level
compared with a castiron block engine and, in fact, we did

produce an engine with a block in this materal. What
surpnsed us was that when installed ina car, there was no
detectable difference in noise level between the alloy block
engine and the castiron unit ! However, we were cancerned
about the possibilities of crank rumble and, because of this,
we have used castiron bearing caps and four bolis permain
bearing 1o give the maximum rigidity. Inaddition, we use
separate cylinder liners which provide ample water passages
between each bare. We have spent a lot of time on getling the
coaling as near perfect as possible, for even cooling
throughout the engine is particutarly importantin a high
performance unit particularly at oylinder heads and bores,

2. Onecannot help bultnotice the very long inlet pipes
How critical are these to the output of the engine 7

Frankly, not very. The location of the carburetter was
governed largely by the under bonhet space available ta us,
We wanted long induction pipes to get a ram effect for the
ingoing mixture, so as to boost the middle range torque, and
this factor together with carburetter location decided the

actual length. Ideally, the inlet manifald system ought te be in
the middle of the "V’ but space considerations plus the fact
that there justisn't a satisfactory British Downdraught
carburetter decided the final layout

9. Transistorised ignition is normally associated with racing
engines, Itis obviously complex and sophisticated but what
are the advantages far the owner ¢

Without doubt the mostimpeortant peint is that this system
requires no maintenance at all, There are no contact points
therefore no adjustments are needed — the firing impulse is
provided by means of magnetic impulses in the distributor
head, In addition, Lucas have turned the whole systeminto a

real production line job and we have found it to be very reliable
indeed. Should anything go wrong, then the main
components are completely integrated units which are

easily and quickly changed,

100 You mentoned reliability just now in connection with the
gnition system. Isn't a V12 likely to be less reliable than, say, a
six or Va3 7 After all, there are more parts to go wrong |

Sir Henry Royce of Rolls-Royce when challenged on this
point in connection with the V12 Merlin aera-engine said that
as long as the components were right, the number was
irrelevant ! That engine certainly proved the correctness of his
statement. There are, of course, other factors. Firstly, the more
cylinders there are for a given capacity and output the lowaer
the stresses imposed on the individual parts. Secondly, stresses
are closely related to power ocutput per litre and in the V12 this
figure is quite modest. The Jaguar engine was designed to
produce very substantially more power than its present rating

RESEARCH & DESIGN

soit'sworking quite leisurely even at maximum power |
Thirdly, we have done a lot of development testing as a result
of which we have built up a considerahle amount of
experence which we have been able to incorporate into the
production engine, Finally, we have spent a very considerable
amount of money in purchasing the very latest machine tool
equipment to make the engine. We are using the most modern
production techniques to ensure that these engines reach

the highest possible standards in terms of perffarmance,
reliability and durabilivy.

RECHERCHES ET CONSTRUCTION
FORSCHUNG UND ENTWURT
RICEACA E DISEGNARE

SPECIFICATIONS
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CARATTERISTICHE



TECHNICAL SPECIFICATION

Jaguar 5.3 Litre Vee 12 Power Unit
GENERAL

Four stroke petrol engine—water coolfed.
Number of cylinders 12

Configuration BO® Vee

Bora 90 mm. 3.540n.

Stroke 70 mim. 2.760n.

Capacity 6343 c.c. 326

cu.in.

Piston c.s.a. 763.2 118
§¢.cms.  sq.0ns,

Compression ratio  9.0:1

Air Injection System—

Supplameptaw equipment for compliance
with maximum regulations for pollution
control.

Air Filter/Silencer, Air pump, Non return
valve, Air distribution pipes to exhaust ports.
Air-Gulp valve far supplying air fram air
cleaner to inlet manifold via balance pipe,
Cylinder Heads—Two Flat face aluminium

alloy

Tappet Block —Twa Aluminium alloy

Camshafts —Two Cast iron with chilled
cams

Valves

Layout—Single Overhead Camshafts driven
by single duplex chain, :
Chain tensioners—Three damper pads one
lang morse tensioner

Valve Material Inlet

EN 62 Stesl

Valve Material Exhaust
21-4MN5 Stesl

Valve Head Diameter Inlet
4128 mm. 1.625in.
Valve Head Diameter Exhaust
34.55 mm. 1.3600n.
Valve Lift

9.525 mm. 0.3751mn.
Valve Timing Inlet
17°B.T.D.C. 59" AB.D.C.
Valve Timing Exhaust
59°B.B.D.C 17°AT.D.C.

Cylinder Block—Open deck. Aluminium
Alloy LM 25

Liners—Cast iron 4K6 "wet” Type
Pistons—\W-skirt Aluminium Alloy LM 13WP
with the combustion chamber in erown
Piston rings—Chrome top, Taper Faced 2nd,
and cil control 3rd

Crankshaft—Three Plane Seven Bearing
Forged in Tufftrided EN 16T steel with
unbonded damper

Connecting Rods—Forged Stesl EN 16T
Sump—aluminiurm Alloy LM 24 with stesl
bafiles

Oil Cooler—Aluminium casting replacing
forward portion of sump |

Qil pump—Crescent type, Innerand outer
gears, nner gear concentric around
crankshafl noze

Oil Filter—Tecalemit Full Flow
lgnition—Lucas Dpus Fully Transistorised
magnetic impulse. Lucas distributor, and
Lucas opus coil

Sparking Plugs—Champion N9Y

Firing Order—"4" bank is on theright from
driver'sseat | (e
—1A—BB=5A—2B—3A—4B8—6A—1B—
2A—EBLAA. 3B

‘Carburettors—Four Zenith 175 CD SE,

with manual choke

Induetion—Two paper element air filters
feeding inta plenum chamber withintegral
waterrail and four 3-branch induction pipes—
all aluminium allay,

Fuel—Recirculatory system with 5.1,

electric pump L

' Fuel Specification—4 star minimum octane

ST H.M. =

[ Dimensions (withall ancillaries)
Length 110.8cm. 435inl
Width 101.0cm:~ 39.75in.
Height 70.0 o 27.5in,
Weight  30B.45kg.  6801bs,




VIZENGINE—PRODUCTION

The volume production of Jaguar's new V12
engine follows a carefully-planned tooling -up
programme representing a total axpanditure
appraaching £3,000,000,

Located in the Jaguar- Daimler plant at
Radford, Coventry, the manufacturing plant
forthe main W12 components and the W12
engineassembly line are entirely separate
from the existing 6-cylinder (XK} engine
production lines.

I creating the new facilities, Jaguar's
technicians have placed considerable
emphasis upon thelong-term nature of the
project. The installation is geared to prod uce
a future optimum of 1,000 major power unit
components per 80-hour (two shift) week,
and it Is possible to utilise the equipmeant to
produce altarnative capacities and
configurations although it is stressed that
there are no plans tointroduce such
variations in the immediate future. The
legendary XK six-cylinder enginein 2.8 and
4.2 litre form will continue as Jaguar's

Analuminium components ssction, which
atcupies most of the remainder of the new
machine shop, is utilised for the machining of
suchitems as the tapper blocks, the tinting-
cover, the manifolds, the sumgp. the water
pump body, and the camshaft covers.

The crankshaftis an EN 16T steel forging and,
after a complex saries of aperations, the
finished main and big end baaring surfaces
are measured to 0.0003 inch (0.076 mm.)
limits, whilst all imbalance is corrected to a
high degree of accuracy. Apart from the
crankshafts and main bearing ¢aps (which are
produced alongside the block line, to which
they are fed) the Jaguar-machined non-
aluminium enging components—such as
connecting rods and camshafts—are fed into
thi systemn from another specially equipped
miachine shop nearby.

Engine assembly s carried out onan
electrically-driven 52-staga track which has
been designed throughout for ease of working
and handling and which is situated adjacent to
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PAGE 1

Water Fump Bady

Alternatar

Qil Filler Cap

Thrgatle Linkage

Alr Feed Pipe (Exhaust Emission)
Inlatr BAanitold

Zenitn Carburettar

il Transmnter Mounling Plale
Heat Shield

A% Hot Air Feed to Air Cleaner

11 Powar Steering Pump

PAGE 2

12 Cylinder Head

13 Head Gaskar

14 Wewar Pumg Irgpaller

15  Exhaust Manilald

PAGE 3

16  Duplex Chain

17 Air Conditigning Compeassor

12  Ignition-Amplifier

145 Combuznen Chamber Bawl in Pistan
0 Gimgle Dyverhead Camshaft per Bank
21 Iroveried Bucked Tappet

2% Ealraust Valwe

2% Inlet Valvg

24 0l Gallery Plugs

25 Combined ‘Wee' Belt Drive-and Crankshak Darnper
i Wl Pump Cower

FAGE &

2T Wl Cylinder Liner

2B Camshale 0/ Feed

25 0il Pump

0 Timing Chain Sprocket

31 Dipstick Tube Extension

PAGE &

32 Tapper Block

A3 Air Injection Fipes (Exhavst Emizsion)
3 Open Deck Cylingar Block

35 il Caaler Quilet

2B Auxiliary Shatt

PAGE &

37 Rear 0d Seal Groowe

38 TFhrotoe Linkage Fedestal
39 Diswibutor

A0 Walve Springs

FAGE 7

A1 Air Pump {Exhaust Emizsion)

42 Induction Houamg

4% 0hl Pick-Ug Incorporating Strainer Game
44 Engine Jil Coolar

45 0l Filer

4§ Accessory Mounting Brackat

AT Timing Choim Tansionser

PAGE &
4% Air Pump Relied valve Mulfler

49 Qil Pressure Relesss Valve
50 Staeer Motor

-
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FRANCAIS

PAGE 1

1 Corps de pompe & saw
Alternateur
Bouchon de rempliszage d°huile
Tirmerarie e commands des gaz.
Tuyau dalimemtation an air

(dpuration des gaz dEchappament)

Collesteur d"admission
Carburateur Zenith
Plaque 4o monizge du transmeltewr de pression

d*huile
Plagen de protection thermigque
Alimentation en air ehaud du filiee & ale
11 Pompe de dicection sssiside

PAGE 2

12 Culasse

13 Point de culasse

14 Turbine de pompe & eaw
15 Collecteur o dchappenient

PAGE 3

16 Chairfeé Duplex

17 Compresseur du systéme de climatisatian

18  Amplificatenr d'allumage

1% Velums de sombustion conteny dans |2 tie de
wistan

20 Arbre b cames en 1dle unique pour chague rangie
de cylindsa

3 Poussoir crews:

31 Soupape d'échappement

22 Soupape d'zdmission

24 Bouchons des passages principaux de graiszage

25 Transmissicn gambinde & courrgies Trapecoidales
amaedizsens villirequin

26 Couversle pompe & "hgile

PAGE &

2T Chamize de cylindre humide

38 Trow de graissage de |'arbre 3 eames

20 Fomgs & huile

30 Fignen de chaine da distribution

31 Prolongement du tube d2 la réglettes jauge

FAGE &

22 Blog-poussoirs

33 Tuyoes dinjestion d'air (dpuration das gaz
d'dchappemani}

31 EBlog-cylindres & garlie supériadre glats

3B Sorlie du refraidisseur d'huoile

26 Arbre auxiliairs

PAGE &

37  Gorge du jaint 4'dtanchéitd d'huile aniére

28 Suvpport g la timenerie de commands das oz
39 Giswriburgur

40 Regsorts de toupdps

PAGE T

41 Fompe & a5 (Epuration des gar ' Gchappamant)
42 Chambre d°admi: i d7air

43 Tuyiu daspiradion o'huile muni d'en Jamis

44 Refegidisseur d’huile gy mobeur

45 Filtre & huile

A6 Support da fixation d'accessoires

47 Tendew dela cheine de distribution

PAGE B
48 Silencieux du clapel de décharge de |a pompe & air

43  Soupape décampraasion huile
B0 Moteur de dérrarrage
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DEUTSCH
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1 Wasserpumpe
2 Alwarnator
3 OteinlOlstutzenversehluss
4  Drasselgestdnge
&  LuRleitung {Abgasentgiflung)
& Einlasskriimmar
7 “Zenith” - Margaser
8 Sulrzplane fie Gldruckgeber
9 Hiesschutz
2 Haigsluftzufube 2um Lolulileer
1 Fumpa fisr Sesvolankung

s

PAGE 2

12 2yhnderkepf

13 Zylinderkapfdichiung
14 Wasserpumpenflogelrad
15 Auspulkrimmer
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16 Duglex-Kelie

17 Verdicheer fior Kilmaaniags

18 Fiindverstdrker

19 Brennkamamer im Kolbén

20 Eing obealicgende Nockenwella pro Zylindamaine
21 Hehlstissel

23 Auspuflvent|

23  Einlassveni|

24 Hauptislkanalstopten

25 Eombinicrter Keiligmentrieb Kurbelwellendamplar
26 Olpumpendes

PAGE 4

3T Masse Zylinderlulbuchse

28 Qizufuhr zur Mockenwelle

Mo Olpumpe

30 Stewerkertantad

31 Verkingerong lir Olmesstabeahr

PAGE §
32 Siasseiblock
Rohrlpityng fiir Luiteinspritzung
{Abgazentgifiung)
34 Hurbelgahause mit Flachkepf
35 Qlkahlerauslass
36 Hilfswelle

PAGE &

37 Hinlers Simmeringnut

33 Stitz fir Drosselgestinga

I Wereiler

40 vemilfedern

PAGE 7

a1 Lufipurnge (Abaasentaifiungl
42 Saugkemmer

43 Olsawglenung mit Fliersiab
44 Motardkihler

48 Olliher

4G Stigza fiir Hillsgeriiee

47 Steumkeitenspanncinrichtung
FAGE &

48 Ddmpler am Luftpumnpen-Creckreduziervendil
48 Oidruckausldsaventil

B Antriebsmasshing
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PAGINA 1

Coupo Porps Acqua

Alternatang

Tappa Rifarmimento Gig

Arlicnlazione Acceleratone

Tubaziona Alimontazicne Aria
{Emissione scappamenta}

Colleiiore di Aspirazions

Carburaiare Senith

Piaglra Sostegna Trasmettitons Pressiona d'Olic

9  Schermo Termicd

10 Alimentazione Ania Calda al Filtro Ara

17 Pomgpa Servosterzo

PAGINA 2

12 Testata Cilindro

13  Guamizione dells Taestata
14 Girante Pompa Acqui

15 Collehions Scaricn

PAGINA.3

16  Cawena Duplex

17 Compressare per Climatizzatore

18 Amplificatare Accensicne

189 Cavith Camera Cambustione ricavaia nel Pistone

20 Albero Carme Semplice in Testa per Ciascuna
Linea

2% Punterid 8 Impronta invertita

22 Walvola di SGarido

23 Malvola di Aspirazionse

24 Tappi Candotti Olie

25 Asecoppiaments singhip di trasmissions
ammorizzaione atharo a gomite

268 Coperchio pompa dall’slic

PAGINA 4

27  Comicia Umida per Cilindro

23 Alimentazione Olio Albaro Carmme

23 Fompa Qlig .

30 Ingranaggio Catena Comands Distripuziens
31 Pralunges Tubolare Astina Livalie

PAGINA &

33 Blocso Funberia

33 Tubazione Iniezione Ane {Emissions scappaments)
% Monoblecco a Tesia Fiaua

35 Useia Radiatore Olio

36 Albeso Ausiliario

PAGINA &

37 Scanalalusa Pasterizra Paraalin

34 Sostegno Anicolazione Accelaratare
39 Distributors

40 Molte per Valvola

PAGINA T

41 Pompa Aria (Emissiane scappamento)
42 Camard Aspérazions - ;

43 Frelevawore Olie con Aeticella Filtrantz
44 Radiatore Olie Motara

45 Filtre Qlig

46 Stalfa Sostegng ASCEss07|

47 Tenditore per Catena Camande Distribuziong

PAGINA &

48  Silenziatore Valvoly di Sicurerza Pampa Aria
49  Walvala di dq:_qmprl:sslom:dcll'o]ln
50 Motore £ avwiamento
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A high degree of automation has been
introduced in the machine shop and, indeed,
many of the operations—apart from closa-
tolerance precision finishing—are caried out
on autamatic transfer machines. Extensive use
of light alloys has placed particular emphasis
on careof handling, to preserve machined
faces, and on pressure-testing. Plant
installation for the most complex single
aluminium component—the cylinder block—
has accounted for some £850,000 of the
expenditurs, the major item of equipmont
being three Archdale transfer machings with a
total of 67 stations. Equiprment for machining
the aluminium eylinder heads cast naarly
£700,000 installed, and this includesa
42-station Huller transter machinge. Blocks
and haads are machined, on adjoining
production lines, from sand castings recelved
fram British Layland and other foundries,
which provide guaranteed taoling holesand
facings to locate them during the early
machining stages.

PRODUCTION

—_—T

FRODUCTION
FERTIGUNG
PRODUZIONE

attached to pedestal-mounted fixtures which
can be adjusted to the best warking angle far
any given assembly operation. Grouped
around the assembly track isa serias of sub-
assembly sections, the main one baing for the
build-up of the cylindar head/tappet black
unit, including caraful checks on tappat
clearances. On another sub-sectian, the
crankshaft/clutch/(lywhesl assambly is
carrectly balanced a8 a complete unit. The
attention to detail in all stages of its machining
and assembly 15 one of the autstanding
charactaristics of Jaguar V12 engine
manufactura

As has always been the practice with Jaguar
engines, each new V12 unit is subjected 1o
“bench’ testing before it |s transpornad 1o tha
Jaguar assembly plant at Browns Lane;
Allpslay {syaine three miles from the Radford
factory),
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The introcduction of a completely new engine from a nxjor
manulacturer is. incvitably, a comparatively rare event and, therefore,
asswmes uosignilicance as great g5—if not greater than—that
surrounding even 4 new car. When that engine comes from an
orgamisation such as Jaguar, with an international reputation for
advanced autometive design enginéering in the high performance field,
then the introduction asswemes an even greater significance for the
world amtomobile industry,
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INTRODUCTION

The new Jaguar V12 upholds the

tradition established by the rangs of "XK'

6 cylinder engines, of which over a quarter of
million have been produced, and which has
formed the basic power unit for all Jaguar
cars from the five Le Mans 24 Hour Raca-
winning competition models to the most
luxurious saloon in therange. Yeta
sophisticated approach toits design, coupled
1o precision manufacturing and assembly
techniques, are the anly inheritance which the
W12 hasreceived from its illustrious
predecessors. The rest is all new,

The V12 engine was originally conceived as
the cornerstone of Jaguar's plan to re-eniar
motor racing with as cerlain a chance of
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winning outright as was possibla in 20
uncertain a sport, The product of Jaguar's
famous engine design team of W. M. Haynes
and C.W. L. Ballay, Vice-Chairman
{Enginsering} and Chisf Designer respec-
tively until their retirementsin 1870, the
engina featured a capacity of 5.0 litres; twin
overhead cams per bank, petrol injection,
storised ignition, and, even afteronly a
d amount of development, was
ng well over 500 B H.P. when the
on was taken not 1o proceed further with
the racing project. By then, two pther names,
equally well known inthe international
automotive engine desian figld, had joinad
Jaguar—W.T. F. Hassan and H. Mundy—the
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entry in grand prix r. I 058 ergifes | f
powered the cars which gave Britain 4 World
Driver and Manufacturers' Championshipsin
theshort space of nine years.

To this team of Hassan, Bailey and Mundy,
under the leadership of Mr. Heynes, fell the
task of producing a new yersion, no less
advanced or sophisticated than theracing
engine. but one capable of endowing Jaguar
sports and salogn cars alike with a
performance even more relisble and even less
obitrusive than ever before.

This brochure relates, in broad outline, the
genasis of this exciting project—the new
Jaguary12.
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GENMERAL DESCRIPTION

The engineering brief for the new engine
called for a design offering a greater degree of
smoothness, silence and flaxibility than the

current engines, cou pled to power and torgque

outputs which, in the V12 engine's basic form,

were required 1o be at least as good as the
highest igures achieved by the 6 cylinder XK
unit. These, in their most advanced
competition form, produced approximately
A258 H P and the W12 enging, as presented,
produces an output very close indeed ta that
figure, Thus, the hest ever achieved by the
previous engine has been made the starting
point for the new {a situation identical 1o that
which existed at the introduction of the XK
engine whan the highest figure was then

1608 H.P.}.

The new Jaguar enging is a 12 cylinder unit
i which the cylinders are disposed ina "W
formation, at an incloded angle of B0%,

and asingle overhead camshaftis fitted
toeach bank of cylinders. The face of each
cylinder head is flatand the shallow de-
pression i the piston crown, together with

=
cylinder lin E:qare:ﬁeeh'tanding. Intermal
drillings are pmwdﬂd fe[ the oil sUpply ta the
bearings and @r'spﬁi:ial_ |_=:lfurt has heen made 1o
climinate extarnal 0il pipes. Water circulation
has been the subject afspecial attention o
ansure a r:unsi_hleﬁ.tihé[rnai gradient through
theblock.

The three-plane crankshaft is a steel forging
whichis 'Tufftrided’ foradditional hardness
ancd strength, It is statigally and dynamically
halanced (o extremely fing limits and is carried
on seven large-diameter steel backed lead

. s B

 Section Hlustration No. 3

Rotation of the camshafts is by o duplex chain
running from a sprocket on the nose of the
crankshaft. [vis fully self-adjusting and
particular efforts have been made to provide
thesimplest possible chain-run i the
intergsts of mimimum mamienance and noise.
The chain also drives a jackshaft located in the
middle of the "Wee' and this drives the ignition
distributar.
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AN INTERVIEW WITH

A T.F. HASS AN

Answer

DIRECTOR AMD CHIEF ENGINEER PONWVER UNITS

H. MUNDY - EXECUTIVE DIRECTOR AND CHIEF DESIGNER (POWER UNITS)

1. Anobvious question to start svith, Whya V12 2

Well, we could fill a book onthis question alone, Firstly
from an engineering standpoint, aV12isin perfect balance
and this factor, together with the excellent 1orsiena
characteristics of the crankshaft, provide the ultimate in
smooth running. Thisisof tremendous importance
particularly in saloon car apphoations, 3econdly, a bugh power
and torgue output throughout the range coupled with
extremae flexibility is best achieved by using as many cylinders
as possible. Thirdly, as a general ridle an engine with alarge
number af small cylinders and a short stroke has a greates
performance polential by reason of its ability 1o operate at
high rotational speeds | therefore. a 12 is potentially better
than an & of similar capacity. In thisengine we have provided

quite a substantial reseve for capacity increases shoukd the
need arnise. Fourthly, itisrelatively easytodenvea substantially
smaller engine froomm the design. Perbaps | should stress that
dervatives of the V1 2 are merely options opento us should
the need anse. We haveno apphcations in mind at the mameant
Finally, from a sales standpont, there s the

impartant factor that V12 engines are currently obtamable
anly inexotic and extramely expensive cars such as Farran
and Lambaorghini ITis aour intention toowiden the avaldability of
W12 enginesand, by the use of the very latest machine topl

guipment ta achieve a valume of production which will
enable Jaguar to offer this outstanding design ata very
ompetitive price.

it bears no

2. Theengine isacompletely new dasign
resgmblance 1o the XK engine. Presumably, therefore, you did
alotofresearch work beforedeciding upon the final design ¢




the clearance between the head fage and
piston al top dead contre, form a combustion
chamber which is relatively free of “sguish™
{This lavout 15 termed the "flal head' design by
Jaguar engineers and this terminology i1s used
throughout.)

A bore diameterof 30 mm, {354 ins.) and a
stroke of 70 mm. {2.76ins.) gives a capacity
of 5343 c.c (326 cu, ins ) which, with a
compression ratio of 91, gives a gross power
outputof 314 B H.P. at 6200 8.P.M. {272
B.HP (DIN)at 5850 R.P.M.) and a gross
torque figure of 349 lbs. ft_at 3800 R.P.M.
(304 Ibs. ft. (M) at 3600 B.P.M.). The gross
B.MEP is161 psiat 3800 R.P.M. (141
psd. (DIN} at 3600 R.P.M.}

Special attention has been paid to
accessibility, and the main auxiliaries are
gither on the top of the unit or at the front. An
interesting feature s the use of Lucas
transistorised ignition of the type initially
designed for Formula 1 racing engines. It
requires no maintenance or adjustrmant and
has proved extremely reliable inservica.
Extensive use has been made of ight alloys
and. as a result, the complete unit weighs only
GO lbs. with all ancillaries fitted except the
gearbox. A major contribution 1o this low
weight is the use of aluminium alloy for the
cylinder black.

Section lllustration No. 1

As can be seen from the illustration,

it is very heavily ribbed both internally
and externally, and the lower face of

the block is well below the crankshaft centre-
line to provide the maximum support and
ragidity for the seven main bearings as well as
the transnession, It is of the open deck typa—
thare being no top faces, and the wel-type
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indium bearings. Cast-iron main bearing caps.
each located by four bolts, provide the greates:
rigidlity for the'whole assembly. The design of
the stee| connécting rods was the subject of
special study 1o eliminate =h arp edges and
radii. They araUnusealin that the connecting
rod bolts are lgcated intheirholes inthe main
part of the rod by a serfated shank, rather than
by the more usual ‘D’ shaped head located
against a flat"on the rad itself, This flat’ has
been shown tabe a potantial source of
localised stress and was therefore discarded.
The alurminium alloy pi'ﬂ'_iu:'ls also contain the
cambustion nﬁ&mher which consists of a
shallow depragsion with a clearly defined
periphery. Thay have BWo compression rings
and ane ail control ring, Fully floating gudgeon
ping are employed and these are retained by
circular-section wire circlips

Section Hlustration No. 2

The cylinder head is alzo inaluminium alloy,
Sinee the combustion chamber forms part of
the pistan, the head face adjacent to the block
is flat—a fact which greatly simplifies the
casting and machining processes. In-hine
valwes are used, the inlet valve being of

1.625 ins. diarmetar whilst the exhaust is of
1.375 ins. diameter. Twin valve springs and
bucket type tappats are operated by the
camshaft which is a chilled cast iran unit—the
tappets and the camshatt running direct on
the aluminium thus dispensing with the
conventional tappet bushes and steel-backed
bearings, The camshalt and attendant gear are
mounted in a tappet block whichis
detachable fram the head assembly, The whole
unit—head and tappet block—can be
remaved and replaced without disturbing the
valwe timing
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Section lllustration No. 4

The lang inlet manifolds with their

four Zenith carburettors provide a high gas
flow at low-and medium -speeds to give the
best possible torgue in these vitally important
parts of the speed range.

Tha lubrication systam faatures a “crescent -
type” oil pump which is driven by the
crankshaft and is concentric withit. O1l passas
from the strainer in the sump to the pump and
from there to alarge capacity filter located
horzontally in front of the sump. The il is
then circulated through the engine—a by -pass
valve diverts the surplus through an oil-1o-
waler-type cooler, located immediately behind
the filter, and then back to the pick-up side of
the pump. This type of cooler provides a

closer contral of oil temperature than the more
widely used cil-to-air unit and greatly assists
the ail -warming process after a start from cold
AllV12 engines Tor the North American
market meet the U_5.A. Federal and
Californian emission standards, The system
adopted for this unit features air injection,
using an air pump driven off the nose of the
crankshaft by a belt, and air pipes located on
tap of the engine, The air injactor nozzies are
located on the manifold side of the exhaust
valve—a perfect position, for it is impartant

1o inject the air into the exhaust gas at the
point of highest temperature to give the best
burrming characteristics. These provisions are
backed up by heat transfer shields and hot air
imakes which greatly assist inreducing
emissions during the critical cold -start peniod.
A detailed study of the cutaway illustration
will reveal many other imeresting details of
this outstanding new Jaguar engine.
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revolution band at the peak of the curve. Such hgures look
impressive an paper but that's about all ! The V12 pulls like a
steam engine all the way from 500 upwards and the
parformance is quite electrifying — if you will pardon the
comparisons !

One of our design reguirements was that the engine
should be capable of running on the fuels generally available
around the world. We started off using 10.6.:1 compession

ratio and 100 octane fuel. We thenreduced to 107 and, in
development waork, found that the engine would perform
entirely satisfactorily on 98 octane fuel | However, the
requirements of the exhaust emission standards have forced
us to reduce the compression ratio to 9:1 for current
production but, as customer experience builds up, we hope
to return 1o the higher ratios — legislation on emissions
permitting !

5. That remark leads us naturally to the effects that the
American anti-polution requirements have imposed on the
engine ?

On the actual design itself — very little. Y ou must
remember that. when this design was evolved, we —and the
industry — were anly at the beginning of our investigations
intoexhaust emissions. We did think that the lower surface-
area-1o-volume-ratio which yau achieve with a "flat head’
design would be an advantage and when we found that we
could eliminate the squish areas around the outer periphery of
the piston crown with benefits to the power output, we
considered that this would help the exhaustemissions
situation by elirninating these areas of trapped gas. Our
development work proved these factors to be true and we also
know now that what really matters is good distribution allied

o good fuel atomisation,

Sa the main effects are the visible ones of air pump, ar
distribution pipes, etc,, and the invisible ones of a modest
ignition advance and conservative valve-timing. Although it
was our intention to offer both carburetier and petrel injection
on this engine, the time required to complete the wark needed
to achieve the very low emission levels has meant that we
have had 1o concentrate on the carburetter version | however,
the basic design of the engine does contain the features
necessary for the successful fitment of petralinjection
aouipment,

6. With belt drives very much to the fore, isn't your ehain
drivea little out-dated ¢

We don't think so ! Belt drives have become very
fastionable of late but on a V1 2 they do not match the
advantage of a really good simple chain drive layout such as
we have in our engine. You can use only one side of a belt to
drive most af your components whereas wilh a chain you can
use both, Therefare, with a beltdrive, you would need at least
two belts to drive even the minimum number of components
and, since gquite a wide belt is needed 1o withstand the loads

reliably, this form of drive would have increased the overall
length of the engine by quite an amount. It's long enough
asitis | In addition, we have a lot of experience of chain drive
and this has enabled us to provide a drive which our testing
has proved to be both silent and capable of high mileages
without attention. There is, of course, fully automatic
adjustment of tension and wear.

7. Thisis the fust Jaguar engime ta use aluminiom at all
extensively. Is Jaguar getting weight conscious ?



Yes, wedid, A tremendous amount of research was
undertaken, using single cylinder engines; ta prove the
relative metits of various designs which were fundamental to
the project | Single overhead cams per bank as opposed to
twin-cams ; various types of combustion chamber lavouts
together with valve sizes and sparking plug pasitions ; inlet
and exhaust port shapes etc, The only area we did not delve

into was the bore and stroke. This was established right at the
beginning at 20 mm. bore and 70 mm, stroke in contrast to the
87 mm. bore used on the racing engine. We decided on the 90
mm. bore primarily to increase the torque atthe bottom end and
to provide for larger valves should they be required inthe future.

We really learnt an awful lot from thiswork — it was most
valuabie.

3. With along - and successiul - tradition of twin overhead
camshafts behind you, why have you chosen single cams per
bank for the V127

lhare are a number of very good reasons, Firstly, we
decided that we wanted 1o use the flat head’ type of layout
because it produced superior torqgque in the lower and middie
speed ranges, and the decision to use single cams per bank was
a natural design progression. Secondly, we placed a very high
priority on ease of servicing, and low engine noise level |
the single cam layout enables usto use asingle chain drive
with a simple layout, whereas a satisfactory chain drive Ton
twin cams per bank becomes very complex indeed. Thirdly,
weintend to produce this engine inguantity and at a
competitive price so cost of manufacture was an important

4. What made you decide 10 adapt the ‘flat head” type
of layout for a high performance engine ?

During the course of our single cylinder wark, we
considered both a 'wedge-type” head and a 'flathead’ layout.
We did not actually build the wedge-type head because, from
the extensive amount of work carried out by Coventry Climax
during their racing days, we had a pretty extensive knowledge
of this layout and what could be achieved with it. Most of the
effort wentinto the flat head configuration which we finally
adopted T we decided to investigate the whole design,
beginmng with the fundamental principles — and, as a result,
avery cansiderable amount has been learnt —and put into
practice —about many of the lesser known aspects of this
layout

One of the chief advantages of the design, as we have
interpreted it, is the extreme simplicity of the cylinder head
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consideration. In this context the single cam ‘flat head' design
offers some major opportunities in the cost-saving area and
we have tried to take full advantage of them The unit cost of
the engine as produced is considerably below that which we
considered possible with the 4 cam design, Fourthly, the use
of single cams per bank simplified the 1ask of locating all the
ancillanesunder the low bonnet ling which is such a feature of
Jaguar styling. In particular, alternatorand air conditioning
compressor — both of which take up a lot of room — presented
major headaches : in fact, we doubt whether we could have
gat them into the space availlable with a 4 cam engine.

casting and machining operations. At presant, we are using
sand castings — eventually we intend to use all-metal pattern
equipment — and we have gone to a lot of trouble to design for
aone-piece jacket core to avoid any possibility of
misplacement. In addition, we have decided to use a
detachahle tappet block which again is a simple unit to cast
we use pressure-die-casting - and to machine with extreme
accuracy.

Maore important is the fact that using this canfiguration,
we gat extremely good specific power and torgue outputs in
the lower and middle speed ranges up to 4500 R, P. M, and
this we regarded as being of paramount importance. In
maodern traffic conditions a good spread of power and torque
is worth far more than any amount of power over a narrow
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