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events, Specielly prepared "Lulle Usl are eveiloble for Triels, Scrambles
‘and Short Cirouit Recing events. Wihere these machines incorporats eny of

tne spcciel perts availshble ihig fact 10 indicated by a note in the toxt.
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Compression Ratioa:

Pistons giving the mou.u.o:t.m. ravios are availabla.

\m.\t_ doma, m?sam,ww 1947/54.

c?.n describe %heo special com ponents available for tuning
in various types of con tpetitive
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_...9/32" dome, Stenderd 1955,
j\:;: dome.: wpﬁx on Petrol. ,.
§" dome. A .\-ix.\\\)cnu:a on Petrol (80 J
e Iflii.xl_i}ow-.it} £7 " octene +) or Paetrol :
, .\u,n qil wq.\m Benzo
11/16" donma, acing on Metheanol,
: e L EE N
W 3n %0*.} m.ﬁngDNanW.
§ N i Racing on Patrol.
17/32% dome. Recing on Petrol (80
( octene +) or Petrol, !
” . Bencol, j
w 45/64" coma, Reeing on Metherol, :
: N,..w_,? IR e E
__V “*These pistons are mdde of low expansion alloy end have split g
, mwu.uém.
‘ m:S \Cgmé. All other pistons are heat treated "Y' 21loy with solid skirts,
t
! .\Qﬁﬁ h@&\ » o . .
! n ol O%Eponm pristons are intended o be run with the heed Jjoint made
YR M\ by lepping (no gesiket).
' 7
y .._Zh .h % This pigton .glves a ratio of 7x:1 (suitable for rzoing on
% Petrcl) when run sw.c: ¢ head jeint made by lepping (no
w ﬂe\ gasket . .
m&,i. :
Quick 1ift cams (strmdarad en the Short Circuit Ra ECer) are available
" for both sizes of engine They have no quictening v mpe, extra 1ify _
: higher acceler _pﬂos on JET 1l opening an S lower acceleration ! o
'\ .:i., . OVer the noss of the cen (thun vermitiing roe m,dj baunce ' :
. Twith some springs end valves) and a longer ¢ . Vhen set 1o the
, . Darks they give the following g opening and ¢ o.i,: tapret ﬁ
W owomuwuoo.n .
¢ Bxhaust oum s B.D.C.
4 : i clozes DD Gl .
: O .Inlet opens T.D.C.
i SR, . " closes, B.D.C.
:
.M. The standerd cems at ,012" tappet cleesrance give the following figures:-
_. ‘ : 00 Bullet :
i ’ :
, . : ‘
Exhaust opens .Nmo vefors R,D,.8. .wm dmﬁoao B.D.C.
$: " closes umo after 9,D.C, mmo T DG
. Inlet opens , N uoo vefore T.D,C. m_oo domoﬁo T, DG
. - eloges { €0° after B.D.C. 70" efter B3B.D.C.
k —-~ i ¥ ./
™ et 01,\
g ,p ﬁl/ w\JJ ’M ﬂu. f 1
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These opening and clo o)
of the effect of the special ce

oints,
MW 1
rapid rate of cpening and closing

D
m
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snich is largely influenced by

do not give a true picture

the more

however,

e ng wiich they provide. Thee quick ¥ift
Do, coas arc beneficial above 4, 00 r.p.m. and detrimental below thet specd.
Taoy are therefore to.be reconmended when e course is of such a nature
] that closc ratio goars can usofully bo cauployed and the angine kent always
& ghove 4,500 r.p.m. On scrambles or short circuit courses with nmany sharp
bonds or stecp inclines vhere the zoad speud must £211 so that 7 éer gear
o, ratios are desirable, the quick 1ift cams ore of doubiful value sinceo under
those conditions the loss of accelceration from a gpecd bolow 4,500 r.p.n. nay
cancel out tho bwnefit to be gaincd fron the mile or 4wo per hour incrcase
\ in maximun cpocd which they permit. Tor Trials of %hc nature of English
v¢ One-Day or Scottish,Six Days' cven te where 1low speed pulling is of paremount
_, ioportance tho quick lift cems ere, of course dcfinitcly detrimental.
.N.\/.“ % Valves end Volve Springs:
03 .
~l A1l "Bullet" engines ara fitted with light velves and springs gtrong
N encugh to ensble the peak of the B.H.P. curve to be excoeded without valve
7% bounce. Further lightoning of valves or fisting stronger springs is not i
Py recomnended.  The high spced .porforaance of carly 1954 end previous "330 _\9\
1y Bullet" engings ¢an be improved by fitting #n inlet valve w._d.: top diamcter -
\L Aunn:.mum.ﬁwma& instead of 11" diazmcter. This docs not require the inlet
2 port to be opened out put the scat must bo eub wider © suit the valve end
. the corner belwean the scat and thc borc of the port carcfully radiusecd.
i = . "
i i .
o Cerbureter:
,,S.m, _ The use of an Amal G.P. carburetter (stoandard on the Short Circuit
L Recers) gives a small improveament in waximun power and speed. Carburetter
settings are affcoted to some oxtent by local conditions and experiments
g should always be carried out to arrive at the setiing giving the best resul ts.
&, The following tazble gives the epproximato scitings for different types of
‘om carourettor on different fuels.
L S p—— . e Y - ] SE— . ] : -
¥ (3 Machine | Fuel Typo of | Choke | Main roedle | Nesdle | Noedle | Throttlo
‘ g »om&? | Bore J Jet "~ ! Poei tion “ Jet i Valve
& lins, | | M W
Y 350 Bullet | Petrol ,mgz _”Hm\.,rm 140 Std. | 3 i Std. 6/3
(Trizls) " | S ,
’ i |
350 Bullet [Potrol or | i H
. (5t4. or _ Pot-Benzol |Std. | 1 140 | St 3 | st 6/4
% Scremblos) __
* 3% Bullet |ygenamol |Std. | 1 60 | Std 11 6
(Scrambles) & | _ 3 N 3 > /4
H wg u&u.o& T kA T __ . n n ) : w -
| (5.C.Racer) wm.im‘.% cp.  [1.1A€|20 (6.P.6 2 [
! : % P
. 350 Bullet_ |ilethemol |G.P. »{1.1/16 150 G.P. | 3 w 125 , We. §
.Vow : 500 Bullet | Petrol orT N ) 1 “ m # .
o] (Trizls, Std.| Pet-Benzol | Std. 1§ [1e0 | Ssd 2 | Std. 29/3
ﬂ or Scrambles R w .
A ] Ry ?
“Pe 500 Bullet |yethanol |Std 13 |460 | stud 11 2
_ (Scrembles) : 8. . 3 3 2/3
..m O w%d MOA«H.OH. or Q. Hu H m Nn n m m N u.o ar
H - L . . . 0.
7. 3.C.Racer) | Pet-Benzol 3/2 M. s 2 LN
S |
3 0 -0 Bullet |Mothemol |G.P. |1.3/16 |640 | &P | 3 125 Xo. 5
3 ¢ (S.C:Racer) _
6ol |~ 4 e ) : : ;
—id o On earlier engine inlet port will require boring out to u..u.\.._.m in.
i to suit carburetter.
«
y o. ’ i
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The Lucas '"Wader" Magneto, fitted s
Circuit Reacing Bullets, not only gives a powerful and recliable spark at high
speeds but is coupletely waterproof. B f _

; =

If a sbtandard machine is to ba used the dynamo portion of the Magdymo
should be removed and replaced vidth o woodaen bloclk, If water is likely to
be encountered the contact bresker, H.T. pick-up, etc,, should te made as
waterproof as possible wiikh plasticine, insulation iape, cte,

Megneto timing varies according to the fuel uscd and the ccmpression

ratio. In gencral the kigher tho comprecsion ratio the less advance is

neceded and a setting slightly latcr than stendard mey bo desireble, e.g. & in.

bofore T.D.C. for the "35C Bullei" and # in. before T.D.C. for the "SCO Bullet'.
}  An oxcellent plan is to time the cngine with more advance then is likely to be

required and then find by oxperiment the position of the ignition control

lever which gives the best resulis. Check the piston position et which the

contact points open v th the control in this position and then re-time to

give this setting when fully eadvanced. The magnocto should never be run with

the control pcrmanently rotarded. .

Gear Ret .03

. Top Genr. Choice of gear ratio to suit the course is of the utmost
importence, The power available from on engine depends on the speed ot
which it is running and top gear should he choson =0 that when the machine
is at the highest speed which can be reachced on asuy particular course the
engine is running at or ncar the speced giving meximum power. Gearing too
high or %oc low will recduce thc power aveilable from the engire and thercfore
the speced of the machine, The power curve is usunlly ncarly flat for gbout
%00 revs, per minute bofore rcaching its pcak ond on fast courses wear and
tear, will be reduccd and reliability of the wagine increase by gearing high
s0 as to rcduce cngine specd. On the other nond, on slow courses where
acceleration is of particular value it may pey to gear low so that et one
or two points the engine excccds the r.p.m, glving meximum power and approaches
its safe mexinum r.p.m.

The following table gives the road specds corrcsponding to different
engine spceds, tyrc sizes and top gear ratios. The cbility to rcach the
speecds quoted for tho higher gear ratios and eagine spceds will, of coursae,
depend on tho power available and the ability of the rider to stresmline
himself on the mechine,

350 BULLET, TOP CEA

Rear |Engine | C/shaft | Top Gear| Rest Tyre | M.P.H, Rozd Speed
Spkt. Spkt. Spkt, Ratio Size - _ . __Corresvonding to

;N W P T, in. { 4,000 6, 500 7,000

. . 3,25-19 60 | 65 70

38 20 14 7.6:1 3, 5019 61 66 73
4.00-19 62 68 73

. 34 25~19 6 69 75

L 38 20 15 7.1:1 3, 50-17 65 70 I 76
i .00-19 67 e P78

- 3.25-19 . 68 74 | o

38 20 16 6.65:1 » | +{:3,50+19 ;- 69 75 e 81

: 4.00-19 71 77 83
: \ 3.25-19 72% 793 84%

38 20 e 6.25:1 Nu.mouyw T4 80 g6
: - 4.00-19 76 82 g8k
; T 3.25-19 T2 el 87,
“ 38 - 25 14 6.07:1 3, 50-19 7 82 883
P 4.C0-19 78 84 90%
W” . . 3.25-19 €0 853 93
L 38 25 15 5.67:1 3, 50-19 81 es g5
A 2.00-19 83 50 57
( r.,. e ! OOSﬁu.rH:ka.o-roobl-




- | magine | C/shaft Top Gear | . Rear Tyre M.P.7. Road Speed
Spkt. Srkt. Ratio Sizao Lorrceponding to
L J in, _ 6,000 i &,%0 | 7,0Q0
(3.25-1 85 92
25 16 5.32:1 ww.mm-ww ¢4y 94 | Hmm
(4.00-1: 89 . 96 _ 104
. (3.25-19 90 S on w 105
25 17 5.1:1 §{3,50-19 | 92 o3k 107
14.00-29 | 943 102h w 110
350 OR £00 3IULLET S0P GEAR
Engine | C/shaft | Top Gear | kear tyre | P H Road speed
Splct, Splet, Ratio Siz | Coxrcsponding %o
T, T, in. (Y500 | 6000 | 6500 | 7000
5.25-15 | 56% | 62 | 7 72
& 14 T.35:1 3.50-19. | 573 | 63 68 73
{4.00-19 _ 59 645 | 70 75
A ‘ (3.25-19 | 61 66 72 7
25 15 6.686:1 §3.50-19 | 61F | 67 73 783
7.00-19 | 63 | €9 75 g0
(3.25-19 | 65 703 | 763 | 82
25 16 6.4%:1 Ww.mo-pm | 66 | 72 | 78 84
. L 4.00-19 674 T4 80 86
(.20 | 65 | 715 | 81 87%
25 17 6.06:1 £3,50-19 1 70 76 2% 89
{4.00-19 w 715 | 78 8" 91
(3.25-19 | 725 | 79 g5 92%
25 18 5.72:1 3.90-19 | T4 803 | 873 | 94
- ll4.00-19 | 76. 85 90 963
25 19 5.42:1 3.25-19 | 77 85 | 905 | 973
; 23.50-19 | 78 85 | 92 | 99-
¥ ) {4.,00-19 : 80 87 9% | 102
. (3.50-19 | 82 89% 97
25 . 5:15:1 12.00-35 | as 92° | 993
. 3.50-29 86 94 (102
S s Aot MA.mO-Hm gey | 96% l104}
500 BULLET T0P G2AR
Engine || C/shaft Top Gear Rear Tyre! M.F.H. Road Speed
Spkt. Spkt. Ratio LLre i__._Correcsponding to
T, 7. S i 5,500 6,000 | 6,500
i 3.50-15 | 67 73 79
3 14 (6.35:1 mp.oo-w | 68 75 81
! B} ! a |
2 1 .91 Nu.molr\ Tl 7 843
. 2 > 2 A.00-1¢ W e T3 o) 87
e ! =
‘ S ! 3,50-19 | 76 83 90
« 2 . m.mbqp M:.oo-pc _ 783 85% 93
Trag Uy . (3.50-19 81 88 953
2. 17 el R L5 oo e
; a’93s1 |€3.50+19 85% 93% 101
2 = Anddes ma.oospw 88 05" | 104
. . X
46 2 1 67:1 Mw.mo-pm 90% 99 107
? Y ? bl 4.00-19 93 101 110
L 20 4.43:1 (3.50-19 ~ 95% 104 113
44.00-19 98 107 116
a2 4.23:1 3,50-19 100 109 118
| 4.00-19 103 112 121
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The ebove tables ccn te used in swo ways. .rm the Hnmwhm
is fitted with a rov. counter the Hable shows the road cpeed
corresponding to different engine cpeeds for any given combination
of sprockets, On the othcr hand, if a reasonable cstimate can
be made of the maximum spced whicih ¢an be rzached on any particuler
course the teble will indicaic the gear ratio ond sprocket
combination which vill enable u...,.c owud.mc 0 tn usecd to its best
ad~antage at this particular rood spocd. 7,000 r.p.m. mey be
token as the safe Hpnw+ for tzec 3T0 c.c. ongine end 6,50 ~.p.m.
for the 500 c.c. enginec. ,on_.v is no point in oxooo@..nm.
. 6,500 r,p.m. for the b.no and ¢ for the 500, sin Lthese
represent approximately the maximum power. H: ong

distance events where it nay wmu..so fronm

unnecessary high r.p.m, the gea . : chosen eo that
6,000 r.p.m. is not likely *o be axceocded for she u\o or 5,500
r.p.m. for the 500. Thege lowexr ongine speedes vdill en .:L,u. little

if 2ny loss in maximum spced.

Hoving fixed top gear to sult the maximum spocd likely to be
usefully amployod on the particular course it is very important
to chose tho correct internal xaitios in the gonrbox. Bottom gear
ies determined by the speed at which the slowest part of the course
can be ridden. In Racing or Scromble eovents the cngine r.p.m, in
bottom gear at the slowest point in the course m,.:. ,,,Lm prefecrably
not c<rop below 4,000 when stondard cams arc uscd and 5,000 r.p.m.
if quick 1lift coms are used. ) -

Since thore are no les

han

216 possiblc combinations of

sprockets size and psdoudmp ratios in awo £oaTro0xX,

giving 192

rossible differont bottom

geaxr roatios,

it is (ruudo ssible

to give o

roasonably sized toble showing the H.ou.uﬁo« Ea betwewn engine and
road spced for 211 the possible bottom gear ratios.

The following table, however, shows tha figures for every whole
number ratio from 7:1 to 25:1. .;u.o toble gZves road speeds for
3.50~19" =nd 4.00-19" tyres, mot only for 4,000 =2nd 5,C00 r.p.m.,
which as stated above may be lcoked upcn a2 minimum desirable

+ho

vl

engine speed vh

cn

roeing or scxa 35&:& hu

-
-
£

v

Aso for 5,500, 6,000,

mg\oo and .N.ooo TePel,

wnich naoy

J¥e) d ~xon as desirnble maxinmum

engine r.p.m.

according

to circumston

et

(sce note atove regardin

AR
rexinum cngine r.p.me on top gear). .:,.c tahle zlso shows the road
speeds corrssponding to 2,000 r.p.m. which may be taken as the
desirable minimum when negotiating sicw scctisns in observed :
Triels.
L3
] o . TR
_/
|
i —ingar o il
o PR ! t _ : —
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SPEEDS IN TOTZCM CGEAR

P

" Gear Ratio Rear Tyre osponding to Engine R.P.N.
. to 1 Size in, 0 16000 | 6500 | 7000
- 3,50-29 0 €8 7L, | 17
7 4,00-19 . 68 T3 79
8 . 50-19 57 A 55 | 573 625 67
: .C0-19 oL i 5 64 69
9 1 (3.50-19 7 51 553 60
,14.00-19 18 53 | 57 61
4.00-19 45% 47 51 55
P 3.50-19 14 bos bz )osenl s |oasy ) o9
£.00-19 1y Loasy L 36 | 3L | 43 | 485 ) 50
5 3. 50-19 15 | 25% | 32 35 38 | 41k 4
= 4.,00-19 | 13 24 33 35 593 43 45
13 | §3.50-19 12 1 23F § 29% | 3%k | 3% | 38 a
4.00-19 12 24t 305 | 335 | 365 | 3% 42}
3.50-19 11 22 b 273 | 30 33 555 583
24 12.00-19 11 | 22% | 28 31 s | 365 304
15 3.50-19 10} 20k 23 51 33 35
N 4,00-19 105 21 29 51% 34 oF
o .50-19 9% 19 2 26% 29 31 33
4.00-19 10 |19k f 2% | 27 29% | 32 3¢4;
: 3.50-19 9 A 27 29 - -
; T 4,00-19’ ok | 18: | 23 255 | 28 30 325
| (3.50-19 35 2y | 23 | 25% | 2 0
18 w.wmnyw gl 220 | 21" | 2| 20y Wow
19 Mw.mo-pm g 8 2 22 24 26 28
) T 44.00219° T ey 2 23 25 2 29
2 3.50-19 T3 19 21 23 25 27
4.00-19 8 19% 22 23% 25% 273
Y 1 | (3.50-19 % 18% 20 2 24 25%
. 4.00-19 & 19 20% 22 245 26
’ _— 3, 50-19 7 17% | 19 21 22} 24
4.00-19 7 18 10k 21 2 25
2 Mu.monum . €% 16% iek 20. 213 23%
K 14.00-13 7 17 19 20k | 22% 24
3. 50-19 6% i 16 173 1 2 22%
mp. : mm.oo-pm . mm 16% 18 19% 21% 23
: 3.50-19 6 15% 17 18% 20 213
25 .. 4.00-19 63 16 173 | 19 203 22
. Intermedinte Geer Ratios: ™
. _mmi.sm mow.ooaom. the rost sultable twp and toittonm gear retios the
intermediate ratios should be celectad %o give the most suitable steps.
i For Racing theso should be as cyen,as po gsible mnless there ore come
peculiar features of the course demending for gxemple an exceptionally
low bottom gear at one particular point. For Trials i% is desireble
to have bottom and second fairly close with a wider jump to third end
top. For stendard use it is usual to have the widest gop between
first and second gear and the closest between third and top.
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Intermadinte Gear Ratios “cont. )

The mosoﬁmm teble gives particuwlars of

end the internal ratio.

. retios waioch are availeble, showing the

»
nunher of teeth o

the alternative geaxbox

nfesch pinion

| Numher of Teetn on_ Gear Pinions

woow.. .zo...g_mw ot k Logshats Internel Ratio Renarks
* {1gt) Slider |Top 18t }2nd |srd |Top | ist] Znd jJrd {LOPD
Std. z0125x 21 §18 18 23 27 30 (2,78} 1.8 {i.3 | 1 |Standard on
Rt K Serambles.
1 27 |24 x22 {2 21 24 26 27 11.65f 1.28!1.09] 1 Mo K/starter
2 28 124 x 22 {2l 20 24 26 27 (1.8 {1.28}1.09; 1 " L
3 27 | 24 x 22 20. 21 24 25 28 1.8 1.4 11,187 1 " 8
5 29 | 24 x 22 20 19 24 25 28 2,131 1.4 1.18} 1 " t
12 31 {26 x 2 {17 17 22 2T 31 13,3 | 2.15i1.4 | 1 |Wide Ratios.
13 30126z 22 {17 18 22 27 31 |3.0 | 2,15{1.4 | 1 |Stendard on
Trials Mods.
14 31 125 x 21 {17 17 23 27 31 | 3.3 {1.98{1.4 | 1 [As 12 but
: ) higher 2nd.
16, 27 {24 x 21 |18 21 24 27 30 {2.14f 1.671.3 | 1 |'Glose Ratio
grith Kick-
’ o starter.

v
i

The following table, which shows the engine r.p.m. in each ‘GAre

sets of gear ratios.

" aefter changing up at 6,000 r.p.n. (assuming
olecaror indiceiion of tha steps provided by

Ref. Yo, 2nd 3rd Top |
Std. 3910 4290 2530
1 4570 5080 5520
2 4260 5080 5520
3 4670 5080 5070
5 3930 5080 5070
12 3890 3920 4270
13 ° 42850 3950 4230
14 3580 4290 4230

16 4670 2570 »muox;

-

no drop in road speed),
the alternative

—
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\
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NOTES ON TUNING ROYAL ENFIELD “350 BULLET"” AND
*“500 BULLET” FOR COMPETITION PURPOSES

PART ONE

These notes were produced by the Enfield Cycle Company in about 1955 or 1956.
They were sent to the club library by Farrell Flanagan from Australia, to whom
many thanks.

There has been a lot of interest in the trials models and many club members own
one. In addition Steve Linsdell’s racing exploits have aroused interest in the Bullet’s

potential in that area.
¢

I intend to reproduce the notes in three parts. This first’one will cover pistons, cams,
valves, carburretor and magneto. The other two will deal with gear ratios, for which
there are extensive tables.

The following notes describe the special components available for tuning the
standard 350 and 500 “Bullet machines for use in various types of competitive
events. Specially prepared “Bullets” are available for Scrambles, Trials and Short
Circuit Racing events. Where these machines incorporate any of the special parts
available, this fact is indicated by a note in the text.

Compression ratios ‘
Pistons giving the following ratios ar available
350¢c.c. * 6% : 1Part No. 37714 19/64” dome Standard 1947/54
* 74 1 " 40220 ~9/32” dome Standard 1955
7% : 1 ” 35214 11/32” dome Racing on petrol

8% : 1 » 7 35445 5/8” dome Racing on petrol (80
octane +) or petrol-
benzol.

H

1 10% 1 ™ ™ 35663 11/16” dome Racing on Methanol
500c.c. $ 6% : 1> ” 38504 3/8° dome Standard
7% 1 Racing on petrol
t 8 I 7 39596 17/32” dome Racing on petrol (80

octane +) or petrol-
benzol

t 9% 17 ” 39597 45/64” dome Racing on Methanol

Notes * These pistons are made of low expansion alloy and have split skirts.
All other pistons are heat treated Y’ alloy with solid skirts.

1 These pistons are intended to be run with the head joint made by
lapping (no gasket). '

$ This piston gives a ratio of 7% : 1 (suitable for racing on petrol)
when run with the head joint made by lapping (no gasket)

9

Cams

Quick lift cams (standard on the Short Circuit Racer) are available for both sizes of
engine. They have no quietening ramps, extra lift, higher acceleration on initial
opening and final closing, lower acceleration over the nose of the cam (thus
permisting higher r.p.m. free from bounce with same springs and valves) and a longer
opening period. When set to the marks they give the following opening and closing
points at .010” tappet clearance: —

Exhaust opens 820 before B.D.C.
” closes 430 after TD.C.
Inlet opens 430 before T.D.C.
” closes 70° after B.D.C.
The standard cams at .012” tappet clearance give the following figures: —
350 Bullet 500 Bullet

Exhaust opens 75 before B.D.C.  75° before B.D.C.
”  closes 350 after T.D.C.  35° after T.D.C.

Inlet opens 30° before T.D.C. 400 before T.D.C.

Inlet closes 600 after B.D.C.  70° after B.D.C.

These opening and closing points, however, do not give a true picture of the effect
of the special cams which is largely influenced by the more rapid rate of opening
and closing which they provide. The quick lift cams are beneficial above 4,500 r.p.m.
and detrimental below that speed. They are therefore to be recommended when the
course is of such a nature that close ratio gears can be usefully employed and the
engine always kept above 4,500 r.p.m. On scrambles or short circuit courses with
many sharp bends or steep inclines where the road speed must fall so-that wider gear
ratios are desirable, the quicklife cams are of doubtful value since under these
conditions the loss of acceleration from a speed below 4,500 r.p.m. may cancel out
the benefit to be gained from the mile or two per hour increase in maximum speed
which they permit. For Trials of the nature of English One Day or Scottish Six

Days events where low speed pulling is of paramount importance the cams are, of
course, definitely detrimental.

Valves and valve springs

All Bullet engines are fitted with light valves and springs strong enough to enable

the peak of the B.H.P. curve to be exceeded without valve bounce. Further lightening
of valves or fitting stronger springs is not recommended. The high speed performance
of early 1954 and previous *“350 Bullet” engines can be improved by fitting an inlet
valve 1 /8" top diameter (now standard) instead of 1%” diameter. This does not
require the inlet port to be opened out, but the seat must be cut wider to suit the
valve and the corner between the seat and the bore of the port carefully radiused.

Carburettor

The use of an Amal G.P. carburretor (standard on the Short Circuit racers) gives a
small improvement in maximum power and speed. Carburretor settings are

-
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1 “ 350 OR 500 BULLET TOP GEAR
kear Engine C/shaft Top Gear Rear Tyre M.P.H. Road Speed
Spkt. Spkt. Spkt. Ratio Size Corresponding to
T. T. T. in. 5500 | 6000 | 6500
3.25-19 s6% | 62 67 | 72
46 25 14 7.35:1 {3.5019 sT% | 63 68 | 73
4.00-19 59 | eaw| 70 | 75
3.25-19 61 | 66 7 | 7
46 25 15 6.86:1 {3.50-19 61% | 67 75 | 78%
4.00-19 63 | 69 75 | 80
3.25-19 68 | 704| 76w| 82
46 25 16 6.43:1 13.50-19 66 | 12 78 | 84
4.00-19 67% | 14 80 | 86
3.25-19 69 | 75 81 | 8%
46 25 17 6.06:1 3.50-19 70 | 76 82%| 89
4.00-19 1% | 78 8s | 91
3.25-19 72% | 79 86 | 92%
. 46 25 18 5.72:1 13.50-19 74 | 80%| 87%4| 94
4.00-19 76 | 83 9 | 96%
, 3.25-19 77 | 83| 9om| 9%
46 25 19 5.42:1 {3.50-19 78 | 85 92 | 99
4.00-19 80 | 87 94y | 102
' 3.50-19 82 | 89w| 97
46 25 20 5.15:1 i4.om9 84 | 92 99%
{3.5019 86 | 94 | 102
4.00-19 88% | 96| 104%
, 500 BULLET TOP GEAR
Rear Engine C/shaft Top Gear Rear Tyre M.P.H. Road Speed
Spkt. Spkt. Spkt. Ratio Size Corresponding to
T. T. T. in. 6,000 | 6, 7,000
. 3.50-19 67 73 79
46 29 14 6.35:1 {4.0019 68 75 81
_ 3.50-19 71%| 78 84%
46 29 15 5.91:1 {4.0019 73%| 80 87
‘ 3.50-19 76 83 90
46 29 16 5.54:1 4.00-19 78%| 85% | 93
, 3.50-19 81 88 95%
46 29 17 5.22:1 {4.0019 83 | 90%| 984
) 3.50-19 gswu| 93| 101
46 29 18 4.93:1 4.00-19 88 | 96 104
, 3.50-19 90% | 99 107
46 2 19 4.67:1 15001 93 | 101 | 110
, 3.50-19 95% | 104 113
46 29 20 4.43:1 135015 98 | 107 | 116
) 35019 - | 100 | 109 118
46 29 21 4.23:1 130010 103 | 2 | o1

PapT 2

The above tables can be used in two ways. If the machine is fitted with a rev. counter
the table shows the road speed corresponding to different engine speeds for any
given combination of sprockets. On the other hand, if a reasonable estimate can be
reached on any particular course the table will indicate the gear ratio and sprocket
combination which will enable the engine to be used to its best advantage at this
particular road speed. 7,000 r.p.m. may be taken as the safe limit for the 350 c.c.
engine and 6,500 r.p.m. for the 500 c.c. engine. Normally there is no point in
exceeding 6,500 r.p.m. for the 350 and 6,000 r.p.m. for the 500, since these
represent approximately the speeds giving maximum power. In long distance events
where it may be desirable to save the engine from unnecessary high r.p.m. the gear
ratio should be chosen so that 6,000 r.p.m. is not likely to be exceeded for the

350 or 5,500 r.p.m. for the 500. These lower engine speeds will entail litde

if any.loss in maximum speed.
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Bullet. An excellent plan is to time the engine with more advance than is likely

to be required and then find by experiment the position of the ignition control

lever which gives the best results. Check the piston position at which the contact
points open with the control in this position and then re-time to give this setting
when fully advanced. The magneto should never be run with the control permanently
retarded. :

The following table, which shows the engine r.p.m. in each gear after changing up at
6,000 r.p.m. (assuming no drop in road speed), may give a clearer indication of the
steps provided by the alternative sets of gear ratios.

Ref. No. 2nd 3rd Top
Std. 3910 4290 4630

1 4670 5080 5520

2 4280 5080 5520

3 4670 5080 5070

S 3930 5080 5070

12 3890 3950 4230

13 4250 3950 4230

14 3580 4290 4230

16 4670 4670 4630
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NOTES ON TUNING ROYAL ENFIELD 350 BULLET™
AND “500 BULLET FOR COMPETITION PURPOSES

PART THREE

Having fixed top gear to suit the maximum speed likely to be usefully employed on
the particular course it is very important 10 choose the correct internal ratios in the
gearbox. Bottom gear is determined by the speed at which the slowest part of the
course can be ridden. In Racing or Scramble events the engine r.p.m. in bottom

gear at the slowest point in the course should preferably not drop below 4.000 when
standard cams are used and $,000 r.p.m. if quick lift cams are used.

Since there are no less than 216 possible combinations of spgockets size and internal
ratios in the gear box, giving 192 possible different bottom gear ratios, it is impossible
to five a reasonably sized table showing the relationship between engine and road
speed for all the possible bottom gear ratios.

The following table, however, shows the figures for every whole number ratio from
7111025 : 1. The table gives road speeds for 3.50-19" and 4.00-19” tyres, not

only for 4,00 and 5,000 r.p.m., which as stated above may be looked upon as the
minimum desirable engine speed when racing or scrambling, but also for 5,500, 6,000,
6,500 and 7,000 r.p.m., which may be taken as desirable maximum engine r.p.m.
according to circumstances (see note in part 2 regarding maximum engine r.p.m. on
top gear). The table also shows the road speeds corresponding to 2,000 r.p.m. which
may be taken as the desirable minimum when negotiating slow sections in observed

Trials.

SPEEDS IN BOTTOM GEAR
Gear Ratio| Rear Tyre Road Speed Corresponding to Engine R.P.M.
tol Size in. 2000 4000 5000 5500 6000 6500 7000
7 (3.50-19 22 44 55 60 66 71 77
(4.00-19 22% 45 56%; 62 68 73 79
8 (3.50-19 19 38Y2 48 53 57% 62% 67
(4.00-19 20 39% 49 54 59 64 69
9 (3.50-19 17 34 42Y%; 47 51 55% 60
(4.00-19 17%% 35 44 48 52% 57 61
10 (3.50-19 15% 31 381 42 46 50 54
(4.00-19 15% 31% 39% 43 47 51 55
11 (3.50-19 14 28 35 38% 42 45% 49
(4.00-19 14% 28% 36 39% 43 46%; 50
12 (3.50-19 13 25% 32 35 38 41Y; 45
(4.00-19 13 26 33 36 39% 43 46
13 (3.50-19 12 23% 29% 32 351 38 41
(4.00-19 12 24 30% 33% 36% 39% 42
14 (3.50-19 11 22 27% 30 33 35% 3812
(4.00-19 11 22% 28 31 34 36%: 39%
15 (3.50-19 10%: 20 25% 28 31 33 36
(4.00-19 10 21 26% 29 31 34 37
7

Gear Ratio | Rear Tyre Road Speed C 3 i pine

to 1 Sizein. | 2000——3000 Peseoo%mmg%%mg msf)gﬁm R'(f;“xd 7000
iy (3.50-19 9% 19 24 26 29 31 v
(4.00-19 10 19 24 27 29% 32 | gi%
17 (3.50-19 9 18 22% 25 27 29 31%
(4.00-19 9% 18% 23 25% 28 30 3%
18 (3.50-19 8% 17 21% 23% 25, 28 30/~
(4.00-19 8% 17% 22 24 26 28 30%

19 (3.50-19 8 16 20 22 24 26 28

(4.00-19 8% 16% 21 23 25 27 29

20 (3.50-19 A 15% 19 21 23 25 27
(4.00-19 8 16 19% 22 23% 25% 27%
- 2
21 (3.50-19 7% 14% 18% 20 22 24 25V,
(4.00-19 > 15 19 20% 2% 24% %
"~ (3.50-19 7 14 17% 19 21 22% 24,
(4.00-19 7 14 | 18 19% | 2% | 23 35

, 5
23 8'8&{3 g‘/z 13% 16% 18% | 20 21% 23%

. 13% 17 19 20% 22% 24
2 (3.50-19 6% 13 16 17% 19 21 22%
g.gglz 6% 13 16% 18 19% | 21% 23"

25 .50-1 6 12% 15% 17 18Y;

(4.00-19 6% 12% 16 17% 19 %81/2 %1%

Intermediate Gear Ratios:

Having selected the most suitable top and bottom gear ratios the intermediate ratios
should be selected to give the most suitable steps. For racing these should be as even
as possible unless there are some peculiar features of the course demanding for
example an exceptionally low bottom gear at one particular point. For Trials it is

desirable to have bottom and second fairly close with a wider jump to third and top.

For standard use it is usual to have the widest gap between first and second gear and
the closest between third and top. ’

Thg following t.able gives particulars of the alternative gearbox ratios which are
available, showing the number of teeth on each pinion and the internal ratio.

Number of Teeth on Gear Pinions
Ref. : ?
Ng. Mallnshaft Layshaft Internal Ratio Remarks
Ist Slider | Top| Ist | 2nd | 3rd[Top | Ist 2nd | 3rd | Top :
Std. 30 25x21 |18 | 18 23 27 130 |2.78| 1.8 | 1.3.| 1. |Standard on
Scrambles
1 27 24x22| 2121 24 26 127 |1.65 1.28 | 1.09] 1 |[No K/starter
2 28 24x22121120 24 26 127 |1.8 1.28 ] 1.09f 1 |« “
3 27 24x22 120 |2t 24 26 128 |1,8 1.4 {118} 1 |*“ ‘
N 29 24x22 (20 |19 24 26 {28 |2.13] 1.4 |1.18] 1 “
12 31 26x21 |17 |17 22 27 {31 |3.3 2.15] 1.14| 1 [Wide Ratios
13 30 26x 21117 |18 22 27 {31 |3.0 2.15| 1.4 | 1 Standard on
Tri .
14 31 25x21 (17 |17 23 27 |31 |33 1.98{i4 | 1 Arsu;!;ﬁl?s
higher 2nd
16 27 24x 21118 |21 24 27 130 12:14 | 1:671 1:3 | 1 |Close Ratio
iwith Kick
starter
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NOTES ON TUNING ROYAL ENFIELD 350 BULLET™
AND “500 BULLET™ FOR COMPETITION PURPOSES

PART THREE

Having fixed top gear to suit the maximum speed likely to be usefully employed on
the particular course it is very important 10 choose the correct internal ratios in the
gearbox. Bottom gear is determined by the speed at which the slowest part of the
course can be ridden. In Racing or Scramble events the engine r.p.m. in bottom

gear at the slowest point in the course should preferably not drop below 4.000 when
standard cams are used and $,000 r.p.m. if quick lift cams are used.

Since there are no less than 216 possible combinations of sprockets size and internal
ratios in the gear box, giving 192 possible different bottom gear ratios, it is impossible
to five a reasonably sized table showing the relationship between engine and road

speed for all the possible bottom gear ratios.

The following table, however, shows the figures for every whole number ratio from
7:11025 : 1. The table gives road speeds for 3.50-19"" and 4.00-19™ tyres, not

only for 4,00 and 5,000 r.p.m., which as stated above may be looked upon as the
minimum desirable engine speed when racing or scrambling, but also for 5,500, 6,000,
6,500 and 7,000 r.p.m., which may be taken as desirable maximum engine r.p.m.
according to circumstances (see note in part 2 regarding maximum engine r.p.m. on
top gear). The table also shows the road speeds corresponding to 2,000 r.p.m. which
may be taken as the desirable minimum when negotiating slow sections in observed

Trials.

SPEEDS IN BOTTOM GEAR
Gear Ratio| Rear Tyre Road Speed Corresponding to Engine R.P.M.
to1 Size in. 2000 4000 5000 5500 6000 6500 7000
7 (3.50-19 22 44 55 60 66 71 77
(4.00-19 22% 45 56%: 62 68 73 79
8 (3.50-19 19 38%: 48 53 571% 62 67
(4.00-19 20 39% 49 54 59 64 69
9 (3.50-19 17 34 42% 47 51 55% 60
(4.00-19 172 35 44 48 52% 57 61
10 (3.50-19 15% 31 38% 42 46 50 54
(4.00-19 15% 31% 39% 43 47 51 55
11 (3.50-19 14 28 35 38% 42 45% 49
(4.00-19 14% 28% 36 39% 43 46 50
12 (3.50-19 13 25% 32 35 38 41Y; 45
(4.00-19 13 26 33 36 39% 43 46
13 (3.50-19 12 23% 29%: 32% 35% 38 41
(4.00-19 12 24 30% 33% 36% 39 42
14 (3.50-19 11 22 27% 30 33 35% 384
(4.00-19 11 22% 28 31 34 36Y2 39%
15 (3.50-19 10%: 20% 25% 28 31 33 36 -
(4.00-19 10 21 26%: 29 31 34 37
7
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Intermediate Gear Ratios:

Having selected the most suitable top and bottom gear ratios the intermediate ratios
should be selected to give the most suitable steps. For racing these should be as even
as possible unless there are some peculiar features of the course demanding for
example an exceptionally low bottom gear at one particular point. For Trials it is
desirable to have bottom and second fairly close with a wider jump to third and top
For standard use it is usual to have the widest gap between first and second gear and.
the closest between third and top. ’

Thg following t'able gives particulars of the alternative gearbox ratios which are
available, showing the number of teeth on each pinion and the internal ratio.

Number of Teeth on Gear Pinions
Ref. : -
Nf). Mzn.nshaft Layshaft Internal Ratio Remarks
st Slider | Top| Ist | 2nd | 3rd|{Top | Ist 2nd | 3rd | Top, :
Std. 30 25x21| 18 | 18 23 27130 |2.78 | 1.8 | 1.3. | 1. |Standard on
Scrambles
1 27 24x22| 2121 24 26127 [1.651 1.28| 1.09] 1 [No K/starter
2 28 24x221211{20 24 26 127 |1.8 1.28 1.09f 1 |« “
3 27 24x22|20 |21 24 26 |28 [1,8 14 | 1.18[ 1 |« *
N 29 24x22(20 |19 24 26 128 {213} 14 |1.18| 1 |*“ “
12 31 26x211|17 (17 22 27 131 |3.3 2,15 1.14| 1 [Wide Ratios
13 30 26x21 {17 |18 22 27 (31 (3.0 2151 1.4 | 1 |Standard on
"Trial Mods.
14 31 25x21 (17 |17 23 27 {31 |3.3 19814 |1 Ars“iZ b?gs
1 higher 2nd
6 27 24x21118 |21 24 27 130 12:14 | 1:671 1:3 | 1 |[Close Ratio
lwith Kick
starter




