TRADE MARK

i Telegrams Telephone
A e CYCLES, REDDITCH REDDITCH 4222 (9 Lines)
Manufacturers
of
Rn‘]al THE ENFIELD CYCLE COMPANY LIMITED
Your Ref. HEAD OFFICE AND WORKS
p| 3
]:nﬁE].d Our Ref. REDDITCH
BICYCLES and
WORCS.ENGLAND

MOTOR CYCLES

i

A ks - o b B o
4th Lecember, 1963,

them undie
'irst part to fall wae

e
{

= fnn Sa o

aciure on the portion

>ONG

;
of the co

‘een the crank

3
rmful,

e

CUSTOMERS MOTOR CYCLES, CYCLES OR PARTS THEREOF ARE RECEIVED AND HELD BY US ENTIRELY AT OWNER’S RISK AND
WE ACCEPT NO RESPONSIBILITY FOR LOSS OR DAMAGE TO THEM ARISING FROM FIRE, THEFT, BURGLARY OR ANY OTHER CAUSE.



4th December, 1963.

Mr. Scanlan strongly recommends the use of wailsted bolts and showed
me the bolts out of & small connecting rod from a refrigerator motor.
This has & smeller thread diameter and & coarser pitch than our bolts but
the whole length of the shank, except for a short portlon in the middle
for location purposes, is rsduced to a diameter apparently well below the
core diameter of the thread. This gives a bolt with & frightening appssr
ance, the reduced portions of the shans looking like stout wire, but
aprarently no trouble is experienced with these in service.

I zlso saw under the binocular microscope a big end stud from & car
with experimental aluminium alloy connecting rods, one or more of which
had broken due, it was suspected, to stud failure. This stud, which came
from an unbroken rod and was sligntly waisted, showed a large fatigue
crack in the root of one thread I sughivten, and Mr. Scanlan agree§,
that bolts in aluminium rods might be mo ieble to fatigue failure "than
in steel rods. This isso not only on account of the greater flexing of
the big end eye with aluminium rods, wiich puts beshding load on the bolts,
but also because of the ¢ 11feren»1ai thermal expansion between the material
of the rod and the bolt which puts an addltional tensile stress on the
bolt when the engine is hot. This introduces an additional fatigue cycle
which 18 large although slow, perhaps only 2 or 3 cyclee per day or, .say,
1,000 pear year. Wiile this would not normally be tuﬂU&ﬁt to cause
fatigue feilure it must be remembered that a similer slov cycle was the
cause of the failures of the Comet I alrplenes.

By

Tris same differential expansion causes an objectionable increase in
bearing clesrance as the engine warms up and T would suggest that we
should seriously consider using steel connecting rods,at any rate in our
250 ce engines.

At a recent reeting of the Birminghem Centre of the A.D. of the
I. Mech E., our Mr. C. A. E. Booker asked the new Chalrman, Mr. 8.H.CGrylls,
Chief Engineer of the cer division of Rolls Eovco Ltd., if they had ever
considered using aluminium alwoy rods in their engines. The answer was
"no on account of the finite fatigue 1life of Aig strength eluminium
alloys and the fact that ti 9046t cally it is possible to make a lighter rod
in steel than in aluminium". While this may be at the cost of machining
the rod all over the extra weight of a properly designed steel rod cannot
be very great and most of this 1s rotating weight which can be balanced.
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Trg  BENFIELD CYCLE COMPANY LIMITED

drom. R. A. WILSON-JONES l To MR. R. E. THOMAS

Mr. C. A. E. Bocker has drawvn my attention tc the fact that
250 Bullet machines are being supplied wlth the seme tail lamp bulbs
as 250 cc machines. According to the Regulaticns any moter cycle of
more than 250 cc capacity must be fitted with a 6/ bulb. Will you
please therefore see that the 350 schedule calls for this.

THE  ENFIELD CYCLE COMPANY LIMITED
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) Mr. C. A. E. Booker reports several complaints of c
drag on 250 cc machines fitted with clutches with
pearings. Apparently this has been cured by fittiz
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Major-V i «-Mountford.,
Mr. R. Thomas, "
Mr.. Bade Yilson=Jlones

).

I attach hereto a copy of a memo received from
Mr, V.L. Young of Vestwood, relating to our recent
discussions on experiments with "Interceptor” big end
assemblies,

I also attach a copy of a note received from

Mr., S. Viles, with whom I had some discussion over the
telephone regarding the possibility of inereasing the
amount of metal on the big end joint face outside the
bolt., The intention of this is to give more support

on the face whieh may prevent distortion of the big end
eye under inertis load, with the consequent beading load
being applied to the big end bolts.

In my own opinion, this would speeifically reduce
the bending load if it does in fact exiet.

We should, in the near future, have some results
from the tests which are to be carried out at High Duty
Alloys with a view to ascertaining what distortion of
the big end eye does in fact take place,

J.J. BOOKER, g

CUSTOMERS MOTOR CYCLES, CYCLES OR PARTS THEREOF ARE RECEIVED AND HELD BY US ENTIRELY AT OWNER'’S RISK AND
WE ACCEPT NO RESPONSIBILITY FOR LOSS OR DAMAGE TO THEM ARISING FROM FIRE, THEFT, BURGLARY OR ANY OTHER CAUSE.













el ot

i

w

SA0E), 'DOF NNOD  AMLNIWIEGXS




< ?»Jnoa 'q'oa MWD AL TEG XD

3HL




THE  BEIFIELD CYCLE COMPANY ILIMITE
F“‘éﬁ Mr. R.A. Wilson~Jones ; To Mr. J.J. Booker
SR—— . . | e e

|

21lst February, 19632.

ESTIMATED PERFORMANCE OF 175 CC MOTORCYCLE

Herewith please find power curves from the 175 cc engine. I
have marked on this two curves for the estimated power required in
top gear calculated from the usual formula :

- p =1:47 yp
‘ 0

where P = BHP required, V = speed in m.Dshe, R = total drag in 1bs.,
which is known to be obtainable from the formula R = A + BVC where

A is the "rolling resistance" depending on weight, road surface, tyres
wheel bearings, etc., ahd for pneumatic tyres on good roads may be taken
as 40 1b. per ton of laden weight.

BV is the aerodynamic drag. B is a constant depending on the
frontal area and the degree of stream-lining. Experience has shown that
for our larger machines B = .014 gives good correlation between bench
test results and speeds obtained at M.I.R.A. with the rider flat on the
tank. For the Crusader range T usually use .0135 and for the Prhce .013.

The accompanying graph shows that the power cave is rathsr erratic.
The calculated“pover required ciwve using B equal to .01% and the gear
ratio employed on the prototype machine crosses the "power availlable"
curve at about 63/64 m.o.h.

- It is unlikely therefore that this machine in its present form will
exceasd (or even reach) 65 m.p.h. By dropp.ing the top gear to 8.5 : 1
the "power requird" curve crosses the "pover available" curve almost at
its peak giving a probable maximum speed of about 67 m.p.h. at the expense
of a very fussy high revving machine (6,400 r.p.m. at 50 m.p.h.)

It is obvious therefore that we should endeavour to improve the per-
formance of the engine. The curves show that with the present gear ratio
we want 1% BHP at 7,500 r.p.m. to achieve 70 m.D.h. which should be our
lowest accepta ble target. This means stepying up the BMEP at this speed
from 109 to 13 p.s.i. - 2 considera ble increase but not, I would think an
impossible one.

Thé present power curve suggests that the engine is over valved or that the

valve opening priods are too long (Probably due to the absence of push rod
whip). The easiest thing to try is new cams with, say, 10° shorter opening

/Cont. .



Mr, J.J. Booker 21lst February, 1963.

period and perhaps slightly less 1ift (so as to keep the valve
accelerations to their present figurel  The higher compression pistons
now avallable may help but will not by themselves produce the reguired
extra BMEP.

For comparison I include also a sheet showing the power curves for
a "Crusader sports" engine with two "power reguired" curves calculated
for the standard gear ratio using alternatively the figures .01%5 and
013 for constant B. You will see that these give estimated speeas of
74 and 75 m.p.h. respectively which agree very well with the figures we
obtain from Batch Tests at M.T.R.A. thus proving the reliability of this
method.

The only douby I have is the accuracy of the power curves . That
for the Crusader Sports was teken using a single chain from the engine
sprocket to the sprocket on the shaft courled to the dynamometer. Uur
usual figure of 10% was added to the recorded figures to allow for trans-
migsion losses.

The curve for the 175 cc engine was taken driving through the gear
box in top gear and using two chains. 15% was guessed as being a
reagsonable figure to addin these circumstances, but this may be too high
or too low.

However, 5% eilther way i1s only about 3 BHP at the speed we are
concerned with. This corresponds to less than an error of + 1 m.p.h.

R Akl

R.A. Wilson-Jone
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THE  HIFIELD CYCLE COMPANY LIMITE

Mr. R.A. Wilson-Jones ﬁ To Mr. R.E. Thomas

1Zth March, 1967%. 104

Herewith please find latest drawings from Hepworth &
Grandage for service pitons for 1962 Model Constellation
and 350 Bullet engines.

These drawings show the pistons made from the die which
was altered to produce the latest piston of 9 : 1 compression
ratio and the form of the piston crown is the same as with
the new Crusader piston.

The estimated compression ratios of these pistons when
fitted are 8 : 1 for the Constellation and 75 : 1 for the
350 Bullet, compared with 8% and 73 : 1 for the old type
pistons which had slightly higher domes.

Will you please bring our drawings up to date and let me
have a print of the pkton for the Constellation engine to send
to Westwood.




THE ENFIELD CYCLE COMPANY LIMITED
Mr. C.A.E. Booker

FROM...... Mr..R.A..¥Wilson~Jones: TO Mr. R.E.Rhomas,

...................
....................
-----------------------------

............................................................
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ceevviinnn...25tn October, 1961 19

Herewith plesse find a copy of a schedule of wheel rirs for our machines,
1950 to 1962, which has been compiled at the requést of the Dunlop Rubber
Company Ltd., and which may be of interest to you.

This schedule is believed to bs complete so far as models scld in this
country a&rs concerned. I+ also contains some rims (information concerning
which was specifically asked for by Dunlop) which were used only on machines
for U.8.A, There are other rim sizes used on machines solc In the U.8.4A.
which are not included in this schedule.

eesveeea oo o0 e
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SCHEDULE OF VHEFL KIME, 19%0 - 1962

"
Code Mo. HimSize  Foioet %“?ﬁg Model and Date
¥B.4 WMO-19 LN ¥.45811  RE.O51 2-Stroke "Prince'. Front. Late 1960/61/62
Rear. Rear.
B5.20  WM2-19 ¥.294%3  RE.L0ZL  "™odel §'. Front. 1950/1/2¥%/4
| 1250 Bullet'. Front. 1950/1/2/3%/4/5
1250 Bullet'’. Resr. 19%0/1
Wodel J2'. Front. 19%0/1/2/%/4
1530 Bullet!. Front. 195%/4/%
500 Twin'. Fromt. 199/1/3/%4
MB. & M2-19 7.29436 RE.OZL Wodel G' Rear. 19%0/1/2/%4
'Z50 Bullet'. Rear. 1952/%/4/5
il 1350 Bullet'. Resr (Fixed). 1956/7
'250 Clippert. Rear. 19589
Model J2' Rear. 19%0/1/2/%/4
'530 Bullet'!. Rear. 195%4/5
1500 Bullet! Rear (Fixed) 1956/7/8
530 Twin'. Rear. 19%/1/2/%/4/5/6
MMeteor 00'. Rear. l95}'4/5
'Super Meteor'. Rear (Pixed). 1956/7
¥B.21 wMzZ-18 V. 40675 RE.04%3 Indian "Prailblazert. 195%/6/7/8
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- 2 ad
, Dunlop
Epfield i
o No. RimSize  Porryg, reind Model and Date

¥o.
e
B, 22 ™2-19 v.27629  RE.043  '250 Clipper'. Froat. 1958/9
175 Bullet'. Front. 1956/7/8
1350 Bullet'. Rear G.D. 1956/7/8
1500 Bullet'. Fromt. 1956/7/ &/ 6i/61/62
1500 Bullet'. Rear. {Q.D.) 1956/7/&9/60/61/62
€30 Twin'® . Pront. 195%/6/7/8
1500 Twin! Resr. (&.D.) 1957/8
Heteor 700! Front. 195%/4/5
tguper Moteor'. Front. 1956/ 7/ ¥/ 9/ & /61/62
1Soper Meteor!. Rear{q.D.) 1956/ 7/ &9/ 60/ 61/ 62
219 . 42961 Constellation! Front. 1%&’9"/63/ 61/62
{as W.376329
ut 1 securlty
belt hole)
—~ w2-19 W 42766 WConstellation'. Rear 1958/9/60/61/62

{as 7.376%9
but 2 securlity

1t holes)
{1late) :
MB, 82 WM217 ¥,40414 RE.042 129 Clipperf. Front. 1958 /ag/60/61/62

Crusader 250' Front. 1957/5%/5%/6/61/62
"Crushder 2%)' Rear.(w.D.) 1957/58/59/60/61/ 62
1Crusader Sports'. Front. 1959/60/61/62
Crusader Sports!. Rear {Q.D) 1959/60/61/62
tCrusader Super 5'. Pront. 1962

" = Rear.(GH196
v'25) Clipper'. Front. 1960/61/62

e 2 2 -
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Enfield Dunlop
Code No. Rim Size Part No. Drawing Model and Date
Xo.

MB.B5 WMD-19 VM.44177 RE.04Z  'Ensign'(for Enfield Thdia i}nly)‘ 1958/ 9s
suitable as epplacement for W.26949 (extra
light weight) whifh was fitted to 1~
'RE! Front. 1990/1/2/%/4/%

'RE! Hear 19%0/1/2/3/4/5
'Ensign'. Front 1955/6/7/8
'Ensign' Rear 1955/6/7/8
'"Prince! Front 1959/ (early)
"Prince Rear 1959/€0 (early)

ME. 8 WM2-17 WM.44112 RE.@Z1L '2% Clipper'. Rear. 1_95&1&1;9) 59/ 60/61/62
Meteor Minor Standard!, Rear. 19589
Meteor Minor Sports' Resr. 1961/62

ME.101 vNMZ.18 Y. 46526 RE.0%1 *250 Triels'. Rear. 1962

MB.106 wM2-18 ¥.4109% RE.OZ1 G.de.luxe ) Front. 195%/6/7
350 Cliprer) Reer. 195%/6/7

e - - By sl KR EFIONG. J.f;l':).f./ s
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THE ENFIELD CYCLE COMPANY LIMITED

-----------------------

Herewith please find a copy of a meme I am gsending to
Meajor Mountford in connection with Mr. Lovekin's modification
to the pump driving shafts on twins. You will note that I
consider that it would be a good thing to make a gsimilar
modification on the pump shafts on 350 and 500 c.c. gsingles
especially in view of the fact that these shafts may be subject
to considerable end load due to the pressure in the secondary

gide of the fesd pump exceeding that in the secondary side of
the scavenge pumpe.




\. Wileon Jones. M2jor V.T. Mountford.

February 28th el.

Damage to 0i)l Pump Driving Gesrs.

Phe infomaticn given in Mr. Lovekin's letter of 27tk

Februs=ry pute fresh light on this problem. Lengthways
me vement o f the nump spindle i¢ nrevented by a flange at
the forwa:d end whi ch de=als wi't’i“ the resrward thrust which
ccurs in ne rmsl running The eccentiic pin =t the front
end is exter 1ded sc %8 tc llow ¢ zl limited movement in

: rid 4irecticn before it contacts the undersi de of the
Jump  eo V-»'-'r. The object of this is to prevent domage Yo
the ge nd for the feed ~ump driving peg coming cut of
the “J,ung 'r) in event of the engine running backwards when
storting up or shutting down with the clutch lifted or the
gear in neutral.

ib

Mr. Lovekin BOW Sug. ests that the pump spindle has
. mo ved forwairds on closing the throttle suddenly when the
engine is running =t high sneed. This I find hard to
believe gince it would mesn thot the engine slewed do wn
more repidly thsn the pump driving shaft, which secms un
likely in view of the very smsll interia of the shaft =8
comy ~red with the engine =snd whatever may be couplead to 1it.

It seems much more likely th=t the d:muge te the
dde of the pump covers has occurred when the engine has
:-o me time run backwards for a short -eriod. Other

sible cruses of the pump sh=ft moving fo rward are
¢ end thrust due tc mal 2lignmwent of the nump driving Degs
or excessgive pressure in the secondary side of trw feed
supp =2t the re=r end ¢f the shaft. This could czused

inco rrectly drilled oil ways or, while the engine is
cool, by = blocked rel esse vilve on the feed to the rockers

hatever the cruse, the groove =nd screw now = dded
wil__, if cwwrrectly fitted, prevent contzct betwoen the
uv:hi, peg and the underside o f the pump cover byt, in
ow o f the very emall contact ares mrovided ('t ,-lo<?t
1*.-“1" contact 1/16in long) I find it surprising that this
will stand up to conditions which c-use trouble with the
present -r =ngement. It i.;, therefore, = mist:ke to have
sho rtened the sc: wvenge L vl pi ! has
been done. This ehould be : gin-l length
to act us second line of defence snd to enabl e the new
shaft to be fitled in timing covers without the extr:s
gcrew hole. The posswib ult,, of doing this 18 implied by




- c¢td -

the use of the 0ld part No. which in eny ce8
now be given 2 new suffix WE® gince it i esirx
that the cld shaft should be used 38 = service repl acemert

for the new 0 :e.

I think it even less probable thet the pump gnindle
will over run the engine in a Single than in 2 $win but
the other nossible causes ¢ f forward movement o f the shaft
rem=in, In fact there is more chance of excess pressure
in the secondary side of the feed nump since this 1s used
to feed oil to the big end

I agree entirely with Mr. Lovekins "contributory
csuses™ to which I would 2dd the »Iv ctice of knocking
the timing cover on Wwithout turning the crenksnaft wien
sgsembling the engine.

Turing the past 8 cr 10 years there have been
perhieps hel f-s-dozen "G" or Bullet engines which have
nersietently strip ed their nump gears and which have
peen cured oily by changing the timing gl de crankcese
after every thing el e has falled including fitting comrlete
new timing covers. Until to-day I tacught thzt this
indi cated some build up of tolerances which c=sused in-
co rrect meshing of the gears. Mr. C.A.E. Booker has
nowever now acvised me ¢f two cases wiere the troubl e
was traced to incorrect crilling of cilways plocking the
delivery from the scavenge nump. This could not

couse theshaft to move endways but could, of course,
overload the gears.

O
m

I think Mr. Lovekin's modi fication is sound =nd that
it should be =dopted on Bullets zs well =28 Twins subject
to the scavenge pump driving pin being left its full
1l ength.

Copies to:

v Mr. J.A.B. Lovekin,
r. R. Thomas.
Pile.
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TRADE MARK
'MADE LIKE A GUN,

THE ENFIELD CYCLE COMPANY LIMITED

FACTORY No.2 UPPER WESTWOOD,
HEAD OFFICE & WORKS Our Ref.: I/VH- NR. BRADFORD-ON-AVON,
REDDITCH, WORCS. Your Ref.: WILTS.

27th February, 1961.

Hefie Vilson=Jones, Ludqe,

Enfield Cycle Coe. Lids, Copy tos= Re Thomas, lsqe
RELDITCH,
Jorcse

Deax 1ire Wilson=Jones,
I am enclosing o print of each of the following:-

TIIOIG COVER = W46127/A.
OIL PUMP

SPONDLE = W38623/Ae
LOCATING

SCREW - Wh61h2a

Where engines have been working under exsgerated conditions, such
as on the Folland llovercraft, and during races, we have had trouble with
oil punp spindles failing #orl stripped gear teeth.

iMRo

From the damage on the oil pump covers, it became apparent that the
impact between the cover and the spindle on rapid shutedown was sufficient
to cause the excentric pin to bed into the cap, and lock the spindle, ben=
ding the pin and fracturing the teeth. A contributory couse was possibly
the method adapted on assembly, where the spindle was turned hy reans of a
srewdriver levering against the teeth to rotate the spindle. There was a
tendency to tap the teeth, using the screwdriver as a drift in case of
tightness, To overcome this we have modified the Timing Cover and Spindle
by machining a groove in the spindie, and locating it with a screw in the
Timing Cover,

We have also made a small fixture to enable the spindle to be rotated
with a meshing gear on assermbldy, and thus reproduce woriing conditions.

lodified Timing Covers and Spindles have been fitted to the Polland
engines and have proved satisfactoxy, therefore it has been @e¢ ided %o
change over to this system on all engines as sool as procticale We shall
inform the service deparitment when that time comes.

Coutinuedesecoee



2e

“2.i. Tilson-Jones, Esqe  Redditche 27th Pebe 196Le

Regarding the 'Tropicel® conditions for engine test, the ter
_ nperature
should be 125°F, we had 85° in errors I have according],; reduced the HP

to 23 from 25

Yours sincerely,

-

L"/ J eheBe Lovekine

Encse



THE ENFIELD CYCLE GCOMPANY LIMITED.
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............................................................

ou vlease have the driving pegs on the 0il pump
' ‘ 350 Clipper, 350 Bullet and 500 Bullet etc.
[= -1
b

pec driving the scavenge pump leads
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c.Cs Mr. Re Thomas.
D‘O.

—~ o eaprs, Join Harser & Cos Litds

#
bre
§ 0

¥ % o g
15%h ey ~r lie

¥

Thaie vou for your lattar of the 1lth Junés

de note that the latest nocitivetion sug
354 for Crasehefts OF ¢

5 % & S » g o e
gigudd ib your opinmis

o shall be glad 4f you 4@
nodi flcaticns immedlately @ th phe =i

is the wag.dy of castingse

guted for Patism
ur 2% single Cyiinder
5y ghve sount cestings,

s %

vimun pesnille delwy

Yours faf Wfully,
THE EBFIRLD CICLE €

WP ANT LIVITER.




