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/- IMPOATANT THINGS TO CHECK.

1. The area deslgnated for engine biullding musat be clean and spaclous, prafarably away from
draughts, 1o minimise the possibility of dust contamination,

2. Enaure all pers heing used fromm tha danar englna are adequatsly cleanad before attempling
a rebuild,

Yhan {itting tha crankshaft, énsura N ratates frealy after avary atep.

When fitting thrist washars to tha crank, ensure tha oil grooves ars fitted towarda the machined
thrust tece on the crankshaft (doubla chack) uaa fasier gaugaa to check tha and floet betwesn
the crankghatt anad thrust washers.

tmtroduce the camahaft 10 the biock before any other procass, enatre it rotalea without
resisiance, If R doas hot rotate trealy, apply ol gensrously te the cam bearings, reflit camghatt
and rotate with allght prassure uniil it is in its correct pogition, thig process |8 uaad to “raam"”
the bearinga to match the camshaft. Remova 1ha camshatt, thoreughly clean ths block and
baaringa to remave all tracea of swart.

FITTING CRANKSHAFT TQ BLOCK.

1. Place block 1aca down on claan cloth, 1o protect face from scratching.

2. Ramove main bearing caps, teking care to ramember which houalng they were matched 1o,
and In which position. Chack main & blg end shaflg ara tha correct aize for the crankshaff baing
fitleg.

3. Place main bearing shetla imo position in the hausinga and caps, presa homa tirmly using ihe
aedge of tha ahall, not the baartng surface.

4, Generousiy lubricate all bearing suriaces

5. Carefully place the crankghatt into tha biock, and ontc the maln bearing shalls. Check the
crankshaft for fres rotatlen, push crank completely to one end of block to allow fiimant of
crahkshaft thrust washera.

8. Lubricate the thrust faces on either gide of crankshaft cantre maln jaurnal,

7. Place one half of tha thrust washer againat thrust facs, anaure that olt groaves are against
thrust fece, slide round into position In graova Ih black. Repsat the procedurs for the other sidie
(i washar wlil not glida camplately round, then rotate crankshatt slighthy). This will aid the
poshiicning of tha thrust waahars.

8. Chack crankahaft end float with a feeler gauge between thrust washer and thruet face. (Sea
Dgta Sheet for tolerance.)

9. Place thruat waahara Into paaltion on certre main besring cap with oll groavea facing out.
Pogition main cap firmly into placa aver centrs main journal, and tighten down wilth spanner

untll “ntpped”.
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10. Check that the crankahaft will roate freaty, if it feela tight, or shawe signs of ligh spots,
remava cap and check bsaring shel! for signa of strass. Contact Mini Spovt bafors proceeding.

11. # crankahatt rotates freely, continue to fit the other main cape in tha same manner as befors,
enauring they are fitted in orlginal position, each Ume a main cap Is fitted, check crankshft for
raotatkan

12. When all cops are tightanad down and crankshait rotatas fresly, procéed to uas targus
wrench to carractly ascure the main capa (Ses Data Sheat).

FITTING PISTONS AND CON-RODS TO BLOCK

1. Place block “face up”, positian niock onto Buitable piatfonm 1o snable crankshait to rotata.
Posilon crankahatt so that the big ¢nd Jaurnals are harizontal, thie will prevent the journal
surface fram telng camaged whan piston/con+cd assembiy |s fitted.

2. Exemine pistan to ansure piston ringe are intact and corractly seated in groovea. Pogition
apen snds of ring @ 160 degreca 1o the adjacent ring.

3. Lubricata tha piston rings and 1be cylinder bors carafuly, fit piaton ring comaressor over
alsion, procesd to lighten around platon, taking care to tighten slawly and uniformly. if the
comproasor becomas light, or makes strange sounds, or jumps tighter, then a ring may have
become damaged.

4. Check before cantinuing. If correct, than procead untl! rings are fully comprassad, ramove
big end cap fram ¢on rod, i blg end shell into poaition taking same grecautiona aa with main
bearinga.

5. Proceed o 1it piston/con-rod asey. Inte cyiinder bore, ensurs platon ankl ¢on rod ana in
correct position {large shoulders face vach athar Fig. A), continue untll comprassian ool ia sat
squaraly on adge of bore. Tap gently on top ecga to locate, firmly hold camprassion ool in
poaition with one hand, whilet gantly tapping the pisten crown, untli piston crown is level with
bkock face,

6. If at any palnt tha platon becamsd tight or will not move, check that a piston ring haa not
been allowed to expand betwaan comprassion tool and cylindar black face. If it has, then
remova piaton slighily, to allow carract camprassion of the plston ringa again, then continue.
Naver uaa axcesslva pressure with & hammaer shaft or any cther haavy abjact.

7. Fit remaining piston assemblies nto their respectiva borea in same manner as botors. Do not
push plston toa far Inta bore, or con rod will hit the crank journals and damags wlill result
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B, Whon all pistonw are fited correcily, turn block over onto block face. |

8. Pull con roda up to thair matching crank journal ark! position correctly.
10. Fit big enct shall bearings Into con rod caps.

11. Generoualy lubricate journals, procesd ta fit con rod caps omto con rods, taking care to fit
1ham on thelr ariginal con rads and In original position.

12. Tighlon ¢aps down in 9aMe manner as main bearings, sneuring rotetion afiar sach step.
13. Torque donen all con rod caps In sams manner as the main bearinga.(See Data Sheet)

14 . Whan compisia, tumn block onto ite 3icke, anaura that none of the pistons protruda beyond
faca of black at top coad centra.

CAMSHAFT FITMENT
1. Place block on tace.
2. Luaricate cam besring surface and cam {ollower hougings.

3 . Intraduce cam followers intc positian, (an 1293 & 1380 engines), making sura that they allde
in and out amocthly.

4, Jatroduce camshatt into hearinga, anaura that the lobew arg aot allowed ta damage the
baaring guriacs.

S . Fit “bearer pinte"” gankst (& front face of block, and fit bearer plate .
8. Fit new camaheft thrust plats into position.
7. Fit crankshafi timing sprocket onte crankshaft

8. Turn crankshaft unitil a atraigh edgs can be placed through the cantra line af the crankshaft,
thas timing dot on the sprockst and the contrs line of the camahaft.{Fig. B)

9. Fit carmshaft sprockel to anabla camahaft to be motated, to Una up timing dat on cam aprocket
with crank sprocket(Fig. B)

10 . Aemave cam wprockel, re-assamble complete with iming chain, anawing Uming |s st 68
dlagrem {Fig. B). Fit lack tab to camahaft spracket, fit nut and tighten to comrect 1orque. Chack
camahaft and float batwsan cam gprocket and thrust plate.

11 . Check that camt and crank sprockeis are cormctly alignad.

12. Place Bming covar gaskat in pogition, using a littla light greasa If required. Position new oll
seal into timing ¢over, piace ¢over in padition but do not sacure unll front crankshaft pulley has
basen put into poattion on crankshaft. This wiit cantzalise the seal, to sliminaia pazsibies damage
or miaalignmant which will causs an ol laak. Oncs cover and pulley are in poeltian, proceac 10
sucurs the cover, taking ¢ara not to over-tighten balts, or the gazkat wlll be damaged .
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CAMSHAET TIMING. USING VERNIER TIMING GEARS.

1. Placas 1iming disc ante front of crankshiaft using puiley balt. Place DT on bock ace 5o that
the painter is in position an No. 1 piston, rolate crankshetft in clockwise motion until the O
neadle atops moving, this is T.D.C. Poaition a pointar against ‘C" on the timing disc,

2. Botate crankshait In clackwise motion uniil posltion of “camshaft {ull ¥it" is sttained, vse
camszhafi spacitication shest, e.g. 110° after T.D.L.

3. Repasition DT! aa that, via the push rod on no. 1 inlst kobe of the camshaf, full lift can be
determined. Rotate camsheft in clackwisa motion untll DT1 stops movirg. Turn tha outer ring of
DT1 until the nesdia Iz againat ‘0’, continue 10 rotata cam in same direction until nesdia movea
agaln. Maks a mental nata of the middie of the full Iift position. Turn camshaft backwarde
beyond full kft position, 1hen rotate in clockwise motion untli the middie position of full It Is
reached. It Iz now pasgible to put the Varnlsr timing gear Inta paaition, making sura thet the
thran securing Allgn acrews are jocad. Flace Yornier gaar complate wihh timing chain into
position on camahatt, taking care not to disturb the posilon of the camahaft. Onca timing chain
is secured, lighten up tha three Allan screws on timing gear, secure peer 10 camsheft, as
previously described in “Camshaft Fitment"”, itom no. 10.

With the timing gears camactly assambled & the chain fitted,
the two timing marka (1 & 2) ave cpposita & ad|acant
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FITMENT OF THE CYLINDER HEAD

1. Placa the block [n an upeight pealtian, enaure the atud holes are free from oll or sward.

2. Fit all hoad studs Inte position, do not use gripe as they will demaga the studs, creating
atreag poinia. Use sithar a stud extracting tool, or twa (ock nuts.

1. Place ¢ylinder head gasket inte position, ansuring that it |3 correctly positioned, L.e. stampad
“top" I8 upparmaost.

4. Tightan rockar studs |ata cylindsr haad.

6. Proceed to fit cylinder hend onto block, taking care to position head careiully ontc studs, o
you may damage tha head face.

6. Plece herd firmly onto gasket (making sure that bhy-pass hoss is positionad correctly, where
applicanie).

7. Place the push rods Into ibeir respective followers. Piaca the racker mesembly into position,
maka sute all puah rods are ssatad properly on the adjusting scrow ball ends, The aijusting
scraws must ba slackanad off before torquing the head down.

8. Pogition the locking plate over rocker pedesial with the rockar ahaft locking peg in place.

8. Tighten heud nuis down until they “nip”*, usa torque wrench to lighten dawn in ateps, i.e. 20
Ib., 40 Ib., EO |b., uas sequence By in (Fig. C). if & 10 stud & 1 beit typs head, the bolt (&) MUST
NOT ba torquad mora than 25 ibs. 1§,

10. Tightan up racker padssial retaining nuta.

Fig C

Corract order of tightening arkl slackening cylindar haad nuts
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SETTING YALYE CLEAHANCES

Rotata the crankshaft until no. 8 vaive is fully opsn, na. 1 valve can now be adjusted. Follow the
gequence on the Data Sheet tor seiting the remaining valve clearances.

DISTRIBUTOR RTMENT

1, Rotate tha crankshaft until T.D.C. s raachad on No. 1 & 4 cylindars, this can bo determined
by having no. { inlet ank{ axhaust valvas fully closed (clearance between both valves and
rockorg}.

2. Seraw a long 516 UNF batt inta and of distribiiior drive shatt, hold distrioutor trive in
position as dlagram 1, (Fig. D).

3. Inaart shaft Intp housing, as it locatas on the skew gear on the camshaeft, it will rotete Into
position (anti clockwiue) as diagram 2, (Fig. D).

4. Fit the distribulor housing into poaition over distributor drive with new "0’ ring, and remove
balt from drive ahait

5. Tha fitmant of tha dlatributor drive shaft Into ‘A’ plua angines, Is carried out in the same way,
apart fram the dietributor housing, as thia item is not fitted on this madel of engine.
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Dl PUMP FITMENT
Check that the ail pump turna without any high spota, if It turns frealy, prims the pump with
angine all, Piace gasket In positian, anaurae that the drive type & compatible with the camshaR.
It the pump I8 splder drive, ansure that the drive placs Is In position on the pump. Fit oil puiip

inmo the block, making sure it is positlonad camrectly, i.. cut-out on boss liney up with draln
heola In block

It is now possible to Nt all the ancillariee, i.o. watar pump, racksr covar, distributor, albsmator
atc. prior to itmant onto tha gearbox.

DRATA SHEET
SETTING VALVE CLEARANCES

“"RULE OF NINE"
1. When ro. 1 valve |a fully open 1hete shauid bs a gap on no. @ valve. This can now be sel to
the correct clearance.

2 Aotute ¢cranksheft clockwiss to sat atl clearances, ag listed below,

Yalve fully odan Yalve clearance to b 8ot
4] {8)
{2} {7}
3 (8}
e (5)
(5) (4}
(s} (3}
g (2
(3] {n
Mini Mini Caopar 'S’
(Coid Ssttings} 1000/1100 $293/1400 & 1430
MAIN BEARING BOLTS/NUTS 85 85 85
BIG END BEARING BOLTE/NUTS 35 35 43
CYLINDER HEAD NUTS/STUDS 50 50 B0*
CYLINDER HEAD BOLTS N/A 28 25
CRANKSHAFT END FLOAT 003006 .003-008" H03-008"
FLYWHEEL BOLTS 115 115 115
FRONT PULLEY BOLTS ) 70 70

* CYLINDER HEAD BOLT (108TUD¥1 HOLT PATTEAN)

it you require a éfunher information or assistance, ge’.fease do
not hesftaie {fo contact us at the addrass shown below.
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THE GOLDEN RULES OF CARING

FOR YVOUR MINI SPORT ENGINE

WHEN THE ENCINE IS INSTALLED, THE FOLLOWINC
CHECKS AND ADIUSTMENTS SHOULD BE MADE:-

1 ENGINE OIL

Fill 1o the maximum level on the dip stick with
angina oll that compllas with the vehicle
manufaciurers specification.

Fill the cooling system using an appropriate
concsantratlon o antifranza In the water, {Refer
to vehicle manufucturers specitication. Some
tanuiacturers aupply <iffarant typas of anti-
iraexs for cast iran hands and alloy hons.)
During engina warm up perlod, tha praagure
cap mist be In pasition at all times. In the case
saaled syatems, the level should be checkad
in the axpansion tank after the unit has coclad
down.

INITIAL RUMNHNING

Prior to atarting the engine, disconnact the
lowar tanslon leac from the coil, ensure that
this does not shorl to sarth, and remove spark
plugs. Switch on, and crank over the angine
using tha starter mator whila watching the oll
preesure warning light, this should be
extingulshed immediately establlahing that oil
pressure has been reached. |f this condition 1s
not achlevad, swiich off and check the ol
prossura awltch and assoclatad wiring.

DO NOT RUN THE ENGINE
UNTIL Oil. PRESSURE HAS
BEEN ESTABLISHED

When oll prassurs has besen astablished the
low tension lead can ba reconnected end the
engine startod and run.

The engine should ba allpwsd to warm up for
15 minutes at approximataely 1000 rpm and
than switched off. Whilst slill hot, the cylindar
head nuts should be re-torqusd to the vehicla
manutacturere epecifiad torque (see over),
uging an accurae torque wrench in the corract
SoqUeNCe.
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Tha vaive clearantes ohould ba re-adjustad
following the re-tornguing of the cylinder head.
Immediately tha sngine is started, ol prassura
must be obtainad.

Tha correct Ignitlon thming must be sot ba
using a timing ighL Inagccuracias can result in
prematurs engine failure. The carburstior
shoulg ba adjusted to the comect [dling spaad
and mixture wetting

4 NUNMNING IN

DURING THE FIRST 1000 MILES, THE ENGINE
SHOULD NOT BE ALLOWED TO LABOUR OR
EXCEED 3000 RPM, OR 52 MPH IN TOP GEAR.

SERVICING
On compistion of running In milsage (1000
milea) the fallowinp oparations should be
undartaksn:-

1 Check tightneas of coolant hose
connactions.

2 Check fan beit tension.

3 Chack operation of choks control

4 Check angina Idie and fast idie speeds.
5 Cheack coolant level.

] Ra<torque cylindsr haad.

7 Check valtve cloarancesa and lock nut
tighinaas.

8 Chack tarqus of manifold fixings,
9 Drain engine all, Replace oll fllter.
Raflll with new ofl, every 3,000 mlles.

Subzaquant sarvicing should be as
prasacribed hy the vehicle manuiaciurer.
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Enginsering is something wa hetve i owr Divod here in Qur sevvice too [s typical of the Morih, for in spite of
Lancaatiry. Whether you want 8 particular pert machining or & offariag & prechinon made product &t 8 sengibla price, you'll
compiela powar unit bullt fo your own spectfication, we have the tind that our savvice and fechnical support teem wif always
Fics and the (ackities to provide you willt 8T pow requinamente find time 1o chat and offer axpart #2vice.

DYNAMIC ENCINE BALANCING LEAD FREE CONVERS!ONS

We recommand sl sngines ate batmoed bo aneure smocthes running From our oitse yau
and g [N Our workahopa ans squipped ta balance with the utmosd  Cormverstam mrullw M. 109&& 1zruccon¢|nu mcomcnhn

accurncy 4l craniahafl sessmblies, connacting reds and pistens. comprives m fully moonditionsd cylindse haed, wmé::hh «IU

mpacialis! Walned crafismen lo il LEAD petral o |»
Pl s ok Sl oo ol e o,y 1 et ¢ w6 o oy o
CONKMYWIBELTILAC BEEONMEN (4 CAINIETY ...o..oercoereeore oot 237,05 work for V“' subject o prior nrrwgeinenl.
Flywhaelciuseh assambly Ea1pg Surnana nn o4 unh, unl recsevsd back In 3andcoabie condlion fram £25.00
St 4 0N 1ok ar 4 pIELONE e e E21.85

m COLLECTION &

CRANKSHAFT RECRINDING ol Iwﬂﬂf’m e DEWIf:lV
' W DA

Reground Crankshafta avaltabla for mosl enginss Pressure iwe miwcing 9146 """‘"” you ol pout parte.
4 ofindar Cranke (3 MAIN DBEMNG) ......ccoimriererrerenses ceemrenens £34 95 Supohy M it Nng ok, mvm E47.00 nd when o Bhe wark b

Crankshalt wedging restroling,  Fom.......... e B10685  pogrdar head vahve Nasrts, gl 4 C77.00 | cowwivind defr them back b

Cyinar head recandiilcoinp from  POA N\ Yo Full deisl on raqueet.

ROLLING ROAD TUNING

GEY THE VERY BEST FROM YOUR MODIFIED
PEHFORMANCE ROAD OR COMPETTTION ENGINE

BN Time on tha Roling Road aiows ihe
[P fueiling and Ignliion sywisms to be trt and
cheoked whilsl tha sngina |n put under
varying landu, Shmudating wotual deiving
condiong In this way wil ezve time snd
monay, oplimising engine power with
conomy, whiwt haeping emisslats low.
Te gat the vary best from your modilsd
pefarmancs read or competiticn wngine,
wa srongly adviea that you boak your
sagsion on the vrollwry' loday,

OUR HIGHLY EXPERIENCED AND BPECIALLY
TRAINED TECHNICIANE WILL BR PLEASED
TGO ADVIBE OM ALL ABPECTS OF

MACHINING TUHING MODHFICATIONS, (NCLUDING:

ALL WORK DONE [N OUR GWN WORKEHOPS IN ORDER THAT Y& * ECU Re-mupping # Pavfornmnce Brake Comverelon
CAM ALWAYS MAINTAIN THE HIGHEST LEVEL OF QUALITY CONTROL. % Engine Disgnoafic Services & Suspension Modlflasticns

#* Fogine Builcing & Sarvicing B Parformance Tumng
BLOCK REBORINC, HONE FINISH & REFACE |ty i Vs s A

T = £49.96 ESTTING & SERVICE CENTRE

Ovarbore CYINGAE BROCK o ur.err coveasnesnns srrmes s snssns s as snpee seemssenss £85.95
CAMSHAFT BEARINGS anmmzﬁml gl W parte v S
L . — o . AN the fuclies el sxpdise are
pravided for major savicang, enghe
reankng and camplals rwbulkds
BN (¥ Offer & WU FittDig
Sarvics on aimost Bmoel
= 0 pta wa ALDDIY
. (Prior appotmiment sdviastis)

OUR REPUTATION 15 BUILT ON RECOMMENDATION
Phone (01262) 778731 Fax (01262) T72043 nctsceseminsportad.co

NITROCARBURISINCG (TUFTRIDINC)
Nilrocarbursting la & gesscis (ypa of hisl Inmtment camied out to
reduCE Winld aid INChade st bvlice to &SIy, satzure, tallgus and
comrosian. N s e squivalent o tha salt bath procssa of Tuftriding,
But supariar n surfecs finkeh and |ubrication radention chammctanist(os,
Can be epolied to: Craniehatts, Camahanta, Connecting Rode mnd . —" .
wtwering componanis. (Please nllow 7 days for this prooeea) .

CrankshaR wid mpaish [oumats (4 cyl)




