kind rather than of degree.
- designer who;: in- Shakcspeams words, -
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"ENGINES.

“HERE
established .

esteem:of fiders o quickly ag did the 7R
5 AJS, . More “than this: o the - “Boy’s

- Racer,” as the 7R is affecrionately called,”.

‘has |.maore . than maintained: - its ~early

- popularity, 8s°a glance.through the: ey
list. of almost any theee-fifty race will cor- -
-~ firm, A strong teason i 1hc quahty of !
> the 7R engine. :
o Comaromxse is mevnablc in engmc i
des:gn, and the necessity for compromise”
prominent “where “racing -

is- at. leag k
- [power_units “are  involved as. Ar is with
touring’ enginesy the différence is one of
"Happy isthe

£an make-a virtug of- ncccss;rv, even: the
necessity”. for compromise. . Ihat the

" problems were -successfully solved in the |

-case of the 7R, is-emphasized by the facts

“thdt the “engine' performed- remarkab]y.
well alimost “of the drawing. board,” and
that only minpr medifications havc been -
required : in. the subsequent six years,

“during wiich developmentiin the racing
sphere ‘has Been most intepsive,

Not only in Britain has the 7R acquired |’

y ‘be few ‘machines in thé
- histoty 6f motor-cycle racmg which =
themsélves the*, -

‘t'Motor Cyc!es Desngner an& 3he Techmcal Editor, ALAN BAKER

“victories are ‘numbered first
Junior Manx Grands Prix of 1950,:1951 -

‘the

e 348 cc .Verhé,ad

camshaft 7R AJS.

Anaiysns of a Successfui Praduchcn Racmg Power Umt Revealed
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. by stcussaon Between P A. WALKER AM!MechE Assocxated

its fine rcputatmn, and riot oRly in the

‘hands of British riders. -On. the Conti-

nent,.in the Americas.and throughout the
Gommonwealth—in_fact; wherever racing

flourishes—is found this straightforward
yet potenit: three-fifty, of which over 300
have been built-since 1948, &mong jts
lace in the

and 1952 (in'the 1932 event 7Rs annexed
first. three , positions), and Bob .
MclIntyre's almost fantastic second’ place

" in'the 1952 Seniof M.G.P.- This list does
wpot include the many stout efforts of .the
factory feams, ‘nor . the host of lesser sue-
cesses of privaté owners, bug it does indi-
“'cate'a good tombination of cngmc pouar

and stamina.

Philip Wa!lm::, whe has many vears of.

service with the. Plumstead concémn 16 his
credit, was -Tesponsibie for rhedesign of
the: 7R engine, and sibsequent devélops
ment wark has bcen in the hands of. H

=) mn.u(lf{ ¢

b o

#
T B o

ALPR1 1)

EE e ne

. Type.

Ha!ch.' Th‘e main modiﬁca-" o
tions. introduced have beent’
stifening-up: of the . .crank- -

shafr - and’ . mazin-bedring

‘assemblies, alteration to the.
cylinder-head -geomerry;: and-.
the substication of :oucr A

followers for - the slipper
Each” point will -be
dealt-. with - tater " in lh:s

amc.lc

Before 3 dcsxgner can seT

10 work oh’ an engine, he
must have a definite purpose

in view ! and: well- dnﬁned'

‘ideas: on -how #rmain re.

quirements .are 1o be! ‘achieved.

thought prompted my mst
Mr. Walker. :

MOTORCCLE

LOPYRIGNT

Mol L

Thxs
qucmon o
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A

 Though' essentially strajghtformward “in. conceprion, . single-camshaft head:
‘the TR -Has ‘no lackof iurevesung detarl pornts. : rrevi A
Examples-are “the sepgrare o ginps housed in the
| thHing “ogse, the rubbing sivip and- frictron=daniped.
Weller tensioner-on the tham drive o the: eamvhaft,
the roller cani followers and."the unushally deep.
~spigor . of  barrel’ impahiad,; - The ~erankpta. and
-.drevesside mamshaft Gre.of “tomposite cORStruLion
the cvarnkpin fas'been turhed throtgh a right-angis:
L AR the-drawine . 1o shore e tee otl-ouice
* ftngle rowziol long roliery is vnploved. . for. the big-
end bearing; the outsr ricz of chrdritvesside main..
7 bearing fs posinively located [withe crankiase '

CAment as- s pessibles withoo
-‘of mackinery -of uthis type.

s whose: Wotkshop: facilities -or . technical
skill; might be limited:  In brief, the 7R - ..
-was to-be a rider’s rather than a2 wnéc’s
cenginet oone ot o0 TR U

“vrto--adept th

“tages-of twin camshafts make compara

. oll-retaining qualities.

" -portance-bétiuze
olis. A - B

hat were! your

‘high power output,
. wenwere equally concerned-thar -
7./ the engine should - be -reliable,.
. -dutable dnd ay free from tempera-

sought a reasonable degree of ‘tnechanical ©
and _consrrucrional simplicity,: because th

engines would be going to pri

- Quegrion s * Té “svhat cgﬁcni did this
dasire for simplicity govern your decisibr
e sipgle. rather thanwthie™

double-o.hicl i layour2 ™ o
.-#Answier £ For an engine of this.type it

:i‘s ‘our opidion ‘thac the theoretical zdv:
uvely little differénce’ it practice.: The
single-camshaft design-is Certainly simpier.

o and it is also.chéaper 1o produce—a point

which we had.to consider ‘Since we were

-Also=—by no means unimporiane from the
owmer’s ‘point of view—a: diigle-glic;
engine such as ours provides simplicipy .=
of "vilve-clearance adjustment and good:

- * A further point which must be appre-

" ciated- i§ that & twin-camshaft head s

bound :to be. appreziably heavier whag as
- Though the différ.
ence ‘in ‘terms’of allcup weight would be
small, 1t could "adversely. affecr accelera-
stion. unless balanced by a ‘propoetrionars

“ingteasé iniorque.”’ o :

o Ina ing “engine, -robustness of the, .-
-crankshalg assemblyiissof the utmost im
ne guse ol ithe very high centr:
<fugal " and .iherda loadings sinvolved . in

fullsthronte ronning.” High'power resui
~-ing from clever design "of the Combustio

-chamber, cams 6r..ports, is: of -no cons i

quence:df the crankshaft cannot transmit

ouLi 10y

invoived: in "a- commercial  propesition.:
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Thrust washers of the drive-side g

hearing are flanged 10, ayoid-wear of th
rofler cage. i

ft—and d‘o;sb_‘for long periods. For that

réason the 7R flywheels are forged from
KE.805, a high-grade carbon steel, and

the mainshafts - are -of - nickel-chrome-

" molybdenuin case-hardening steel,. S
Question: = The 'shafts. on current
engines are.fanged at the inboard end and
are an interferenice fit in the- flywheels,
“with key location; on earlier .engines
(before 1953). the drive-side shaft was
" inserted fromi the outside and was ‘secured
by a castellated nui o What ‘was .-Y._hﬁ
reason for the altération in construction? ™

“ Answer; - * There were threc reasons.

suil the shaft up

First, it was difficult 1o :
e castellated put

teally tight by means of

becattse. the Cespanner ténded 1o yicld -

under heavy pressure,  Sécondly, for
adequare jsg:ngth, the " thickness of -the
aut had. to ‘be ‘greater than that of a
fange. Hence, by going over1c a flanged
shaft we were able 1o reduce the deépth
“of the counterbore in the flywheel and
5o have a’ greater length of shaft sup-

ported. in the ‘wheel, with a consequent’
increase in rigidity, ‘Thirdly, whereas the .
old -one-piece -shaft had two changes of -

diamerer—alwavs a -potential source of
weakness—we now have a‘shaft with only
one change:of diatnerer and a sleeve
pressed onr 10 form the inner race of the
main bearing. The arrangerment is more

robust and permits ;sufficient_case depth.

on the sleeve to resist wear.”
Reduced Béaring Width'

Question: . ** Another = “bottome-end’
modificavon concerns the drive-side main
- bearing.  Up 10.1953; the ouier race was
a simple slseve pressed inro-the crankcase,
and there:were three: rows of ‘rollers——
twao together inione Duralumin cage and
the third in a separate cage. The present
engines employ two rows only of % x vin
‘rotlers in a3 common cage, and.the-ourer
race.is posidvely secured ‘in-a flanged

sleeve which is presséd into the case and.-

held by:screws, What lay behind the
reduced bearing width and why do”you
not use a proprietaty bearing unit?”
Answer: *“ To  deal with the second
point firsz, we couid not obtain a.pro-
prietary bearing of the required dimen-

sions’ and lozd  capacity,’ As to bearing

width, with' the stiffened-up . crankshair

assemnbly. we. decided’ that we could ~dis--

pense with the outer, ‘single row of rollers
and could shorien. the shaft accordingly.

‘By shoniening the shaft we could bring. -
the primary-chain line closer to the drive.

_side fiywheel, and so reduce the tendency

-pull,

of the mainshaft "tq‘deﬂ‘ec_t-unde; cha';ﬂ ’
The residliant improvement in. chiin

life has 'been marked. L
“A point of interest on the “bearing
assembly is that the guter race, which is
held into -its_sleeve by aicoverplate”and
screws, is finish-ground after being firted,
t0 ensure accurate alignment.” 4
The oniy engine modification. for 1954

was 10 the cage and :thrust wasters of the:

drive-side mam bearing. . It was found
that - there ‘was a tendency -for the cage

" to wear against the-plain thrust ‘wasHers

firted lastiyear, - The latest washers are
shouldered -and the cage i5 recessed to
take the ‘shoulders, so thar*any axial
movement results in the roller -eads, and
not the end of the cage, aburting on the
washer ¢oncerned. :

Formirnig the inner race of the big-end

bearing is"a sleeve "which is pressed on
1w the crankping -as on the drivesside
mainshaft;- this  composite  -construction
gives the ‘desired combinarion of wear-
resistance and strength. "The pin is a
parallel interferénce fir in the fivwheels
and is keyed into the drive-side wheel.
Questions ™ Since they are devoid of

- hexagons “or  castellations; how are the
¢crankpin-securing nurs. tightened; and

why 1s the kiey -in the drive’ end rather
han the uming-end of -the pin? ™ .
Answer:’ *Prior- to 1953 we-employed
on the crankpin castellated -nuts similar
o, that-on the old ‘drive-side mainshafr,

‘and the same difficulty was met over
-tightening them adequately. We now fie
nuts which have a bexagon on .an. ex-

TECHNICAL DATA
CAPACITY: 48 <. o

STROXE: 8) mm.. : i
cpmﬁness’;on/nano: 10710 | approxic
matety, oo od » g
PISTON - CLEARANCES: . Top - jand,
-0.021in1 bostem ol skiry, 0.008in..
PISTON.RING END GAPS: Compression.
- 0.013 to 0.008insseraner, 0:025 15 0:020in.
PISTON: RING. SIDE CLEARANCE:
Compression, 9.00%ia 1 seraper; 0.0015ia0
YALYE CLEARANCES: Engine. coldimine:
t0 lee, 0.008in: exhatse 0.012in,
YALYE  TIMING: With 0.008in “vilve
" clearance—inler vaive opans SO degrees
belore -top. dead centre and  closer /4.
degrees alvér battom dead centre: exhaust.
vilvé: opens JO degrees before boctom dead’
canire and clotes 45 degrees after top dead

cERtre: -
AGMNITION - TIMIRG:  Contict-breaker
paints begin to open 40 degrees before top
dead centre on full advance. = .7 N
ENGINE - DIMENSIONS: - Driveside
" doublesrow reller i bearing (24 roilers;
dein x %in), 2,0629/2.0626in; bore x- 181887
:2.BL6DIn ouuside “diameter x l{in ‘wide;
timing-side rolisr bearing, lin bore x Jfin -
outside diamerar x-fin ‘wide: srankpin
seere, 1.5156/(.5154in ourside - diamezer
x 0.696;0.694i4 - wide; - bigeend - bearing,
singis row,of {4 reliers, fin x {in: bigiend
o, eye of connecting tod, 2.01600/2.01575in
+ diameser x 0.685/0.683in wide; smillend
© bush, 0.875 (=0.00050~0.00025}in bore %
- 0.934/0.933in_wide; con-rod . iength. big-
end co small-end centres, 6,375 {5 0,0025)in.
Iniét-valve disrnerersi head, 1fin; throac, -
1.é40in;. stem, 0.3120/0.3115in. ~Exhaust-
valve ' diamerers:  head, [§gin: throat,
| 420iny stem, ©.4342/0.4332in. Valvé-seaz
angie, 45 degrees: inler-vaive lifr, 0.44%in;

. eshaust-vaive {ife, 0.408in, - . -
CARBURETTOR: Amal, wype 10 G2 .
I'fin ehoke ~diamezer; 12 degrees downe.
drsught. No. 5 thratele slide; needle No.
GPs: 0.109 needle .jet; needie  position

N8.2: 230 main jee. X

-, rollers were emploved.

Cipumps -are - carried
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_tended” shank; after the nut has beed

tightened, the hexagon portion is sawn =
off.+“ This modification._has “given, ‘coms, -

[ plete security of ‘the crankpin, and the

only #isadvanrage is.that removal necessi-
Aates .mutilation -of the nuts.. L,
“We key the drive endof the 'pin
because the othér end ‘contains: the bigs .-
end oil hole and we did not wish ‘to-
weaken: it any further,™ .o ¥ :
Question: ““The big-end bearing com-
prises a single row of 1 x4in rollers inia™
Duyralumin. cagei prior to .1953; Y'x iif-
£s A single row -of"
long rollers has the advantage of greater:”
effective length over rwo or three rows of
shorter rollers (of the same overall lengthy,
since  there are only two end cham--.
férs. instead- of four or-six.: Is.it net «

.-faet, howevet, thar longer rollers haveia

greater rendency 1o skew, so-thar a higher’
degree of accuracy is necessary as regards
parallelism of the crankpin? - Alsg; why '
did you reduce the roller length? ™ .

Shorter Rollers

Anszer: “ You are quite right regatding

the advantages of the single-row béating "

and. the ‘manufacruring accuracy,  We ser. .
a tolerance of 0,0001in on the parallelism --

*-of our crankpin to ensuie that the rollers.
-‘have o tendency to run off the straight.

*“ A further advantage of the single-row

“bearing is that, sinice the oil ourler.is tnid-

way along the pin, oil is fed-to the middle:
of the rollers.  In a two-row bearing, oil

emerges between' theé rows, -unless  the
feed is duplitated.  On touring engines, -

-the oil-feed aspecr is nor eritical; butiir

can'be so on a rading power unit whese

Ahe inerda loadiags ar -high t.pme are

extremely heavy.. . i
“We reduced the ‘roller and érankpin
length 'in order.to'give. a. shorter and
stffer crankshaft-assembly. This maodifi-
catiort. was introduced concurrenty. with
the redesigned mainshaft and. main besr-
ing. - In spite of the higher unir-loading
resulting from the use of shortér'rollers in
the big - end, ‘the -life . of the bearing
femains entirely sadsfactory.” R

Thé - connecung ‘rod is’ forged from
‘KEB0S steel and is subsequendy heat-

" treated for maximum swength; a sleeve

of ‘nickel-chfome, case-hardening. steel iis

pressedin to. form the outer race of the
-big-end bearing. The big and small ends
-are cach stffened by rwo peripheral ribs

which . provide greater resistance 1o bell-
mouthing of the eyet than would single
ribs. - Hence the rod is lighter than ‘wouald
be ‘@ ‘single-rib design of equivalent |

- 1igidity ar the eves,

_Inizhe top of the small end is a bole

“through which ofl mist. {rom: the crank- "

case passes o lubricate the gudgeon pin.

“.Several fadial holes. evenly spaced round

the middie of the small-end bush sarve as

oil reservoirs to lubricate the pin im-

mediately after the engine is started.
Since. i1t combines lght weight ‘with '

rcasonable “sireripth,’ Elekrron (a..rnag-

nesium alloy) is employed for thé crank- .

case halves -and also for ‘the combined

timing-case and camshaft-drive housing:

- Separate delivery and scavenge.: il

; in a cast-Elektron

housing ‘bolted to the inner half of the -

urming case. The scavenge purap is driven’



