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SERVICE INSTRUCTION LEAFLET

ALL COMMUNICATIONS SHOULD BE ADDRESSED TO

BENTLEY MOTORS (1931) LTD., SERVICE STATION, HYTHE ROAD,'WILLESDEN, LONDON. N.W.10

ISSUED BY

BENTLEY MOTORS (1931) LTD. . BM/Vl.

Subject : Date

SB/GS. 1/IP. HUBS, REMOVAL, FRONT AND REAR. of ]1+th Jan, 1946.
9 AND 14 I:[TRE. Issue

I. General Description.

The front hubs are carried on ball orroller bear-

ings on the stub axles, the side thrust being taken by the outer ball bearillg,

which controls the location of the hub. The inner or larger bearing is a

roller race and carries journal load only.

The rear axle is of the fully floating type, the

hubs being mounted on extensions of the axle tubes, thus driving torque is

the only load taken by the axle shafts. Torque is transnitted from the axle

IMPORTANT
ahafts to the hubs by means of detachable dogs. Axial load is taken

by the inner ball bearing.
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FIG,1. FRONT HUB.



continued:

SERVICE INSTRUCTION LEAFLET BM/vl.

For the purpose of making clear the general con-

struction of the hubs, sectional views of the front and rear hubs are ahown

in Figs. 1 and 2.
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FIG, 2.. REAR HUB. •Tmr
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With the exception of the nut securing the rear

wheel driving dogs, all the various hub retaining nuts are provided with

right and left hand threada according to the direction of rotation. To

avoid damage, it is important to note the correct handing of the thread,

also it is most important to ensure that the hubs are not transposed after

removal.

II. Special Tools.

Special tools are necessary to unscrew or extract

the various hub retaining parts. A chart of the hub removal tools is shown

in Fig. 3, and it is recammended that one or more sets of tools be made avail-

able in each Service Station.
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continued:

III. Method of Hub Removal.

(A) Front Hubs.

SERVICE INSTRUCTION LEAFLET BM/VI.

FIG· 3e

Refer to Fig. 4.

* 1. By means of a screwdriver renove the vire locking
ring (G) fran inside the grease cap. retainihg mit (H)

and unscrew the nut with the special spanner. Remove

the grease cap (J). Note:- The nut is left hand

thread on the off side and right hand on the near side.

2. Remove the split pin and unscrew the stub axle nut (K).

Note:- Left hAnd thread on the near side and right

hand on the off side.

3. Withdro, the hub with the special extractor.

* On the MR and MX series of the 4% Litre models the
grease retaining. cap screws into the hub. It has

no locking piece and can be ranoved with a box

spanner on its hexagon head. Note:- The thread is

left hand on the off side and right hand on the

near side.
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BENTLEY HUB REMOVAL TOOLS.
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continued:

SERVICE INSTRUCTION LEAFLET BM/\/1.

FIGL FRONT HUB,
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(A) Rear Hubs.

Refer. to Fig. 5.

* 1. By means of a screwdriver remove the wire looking
ring (L) fran inside the grease cap retaining nut (MI

and unscrew the nut with the special spanner. Remove

th6 grease cap (N). Note:- The thread is right hand

on both off side and near side.

2. Remove the split pin and unscrew the Arl e ahaft

nut ( 0). In addition to the plain washer (P) there

may be a packing vasher (P,) fitted behind the nut

and special note must be made of this in order that it

is not forgotten when reassembling. Note:- The nut

is right hand thread cn bcth off side and near side.

3. Withdraw the driving dog (Q) with the special ex-

tractor.

4, Remove the three ZaA mute and spring washers

that hold the locking plate (R) to the axle tube mit

(S) and remove the lockLng plate. Note:- On the MR

and MI series of the 4 Litre models the locking

plate is Becurdd by three ZEA Betscrews in place of

the nuts.

5. Unscrew the axle tube nut with the special

spanner. Note:- The thread ia left hand on the

near Bide and right hand on the off side.

6. Withdraw the hub with the special extractor.

* On the MR and MX series of the 4* Litre models
the grease retaining cap screws into the hub. It

has no locking piece and may be unscrewed with a

box spanner on its hexagon head. Note:- The

thread is right hand on both sides.
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continued:

SERVICE INSTRUCTION LEAFLET BM/Vt.

FIC. 5. REAR HI]B.
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IV. Hub Bearings.

L ••f

(A) Removal of Bearings.

If necessary the hub bearings may be rsnovei

fram the hub shells in the following manner:-

Front Hubs.

(B)

Pass a hardwood drift through the irinar bear-

ing and knock out the outer race. Remove the lock-

ing plate and unscrew the retaining nut'of the

inner race, which can now be knocked out.

Rear Hubs.

Remove the locking plate and unscrew the re-

taining nut'of the inner race, whiah can then be

knocked cut. Ramnve the distance piece between

the bearings and knock out the outer race.

�042Note:- The ret.1-ing nut thread is left hand

onboth front and rear hubs.

Ball bearings way require replacement or

inspection due to noise or wear. The only method

of inspection, apart from obvious damage, is to

test for side play and noise. In regard to side

play, it must be borne in mind that as the ball

bearings have to take considerable side thrust,

special Hoffman bearings are used, having greater

diametric clearance for the balls than is normal

in order that the resolved line of force is

brought round to a more favourable angle. For this

reason, bearings should not be condegied merely

because the side play appears to be •essive,

judge for noise as vell, and if 0. t *ass the bear-

ings unless the side play denotes obvious wear.

-5-
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contintled:

SERVICE INSTRUCTION LEAFLET BM•/1,

In testing for noise, wash the bearing out in

paraffin to remove old grease and foreign matter,

and oil with good quality engine oil. Then spin

the bearing by hand, when it ihould be possible

to feel any roughness caused by worn or damaged

balls and tracks. Replace the bearing if lunpy or

excessively rough.

(C) Greasing the Bearings'

The recannended grease is Duckham' s Adcol HEB.

Ball Bearing Grease. In addition to packing the

bearings, the hubs should bo packed inside b�042-

tween the bearinga to a thickness of approximately

*". This quantity should not be exceeded otherwise

the surplus will leak out. In order to minimise

leakage of grea86 into the brake drums, it ia

advisable to face the inner bearing with a layer of

high melting point greaae before replacing the re-

taining nut.

ALL COMMUNICATIONS SHOULD BE ADDRESSED TO

BENTLEY MOTORS (tnt) LTD., SERVICE STATION, HYTHE ROAD, WILLESDEN, LONDON, N.W.10
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R*. - Madrid.
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Crawford. - Lillie Hall.
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Mr. Reid. Glasgow.

Ihstruction School.

1/Br. - N,

·DeO. - IiI·. Walker.
HJ.

DI•' ..Hancock.
D, BP.

E.TT.
fic. d

B-7.

Ef.
Er. Robinson. - Germany.

. -Repair Department.

24th January 1935-

Depot Sheet No:: Hd:274.

S.U: PETROL PUMP.

BENTLEY CHASSIS.

Origin of information:-

Hs/Bwg.6LKW.15.1.35·

It is possible that only one unit of the
• S.U. petrol pump may be working�036due to shrinkage of the

diaphragm after a certain amount of use, which causes the

pump to operate sluggishly, prolonging the make and break

1-1 of-the contacts and so setting up oxidisation of the points.

It is important that whenever a car is at

a Depot for other work, the purup units should be checked

to ascertain whether they are both functioning, and in

the event of one unit appeariif to be sluggish or out of

action, the whole unit should 'bo changed:

Hd.
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••8. FBA. Ltd.

' - Allied Motors.I
Ev. - Madri d.

B:r. de Boeck. - Nice,

Il
Mrj Evans. Lilli e Hall.

lir; Crawford. - Lillie · Hall.

Y Br, - N.
•antley Repair Depot, Glasgow.

5 016.CONFIDENTIAL
/ 00100.,©**

«ZES'
B. 4 .-

fof,

•entley Repair Depot, London.

4r. Reid, Glasgow.

Jnstruction School.
• .0 ., Mr. Walker.

*S.
*ri Hancock.
Jipp.

F.
3Y.
EP.

Mr. Robinson - Hollaid.

•epair Departmenti

15th July 1935.

DEPOT SHEET NO. Hd.286:

Carburetter Filter.
Bentley Chassis.

--

Origin of Information:-

Hs/Bwgll/KW. 7.6.35.

In order to minimise the likelihood of

carburetter frooding troubles due to foreign matter

' becoming lodged between the needle and seating, it has

been decided to fit a filter to the float chambers on

all Bentley cars in service.

The filter to be fitted ia the standard

No. 139 S.U. Filter and it is fitted as shown in the

attached sketch, the only operation necessary being to

unscrew the union from each float chamber lead and fit

the filter in the manner shown.

When fitted, the letter TION should be
stamped on the petrol inlet boss.

All chassis modified should be reported
to 7. in the usual way.

FAM+A-
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. Continued:-

. Depot Sheet Hd. 2861

Supplies of filters *ill be forwatded

to Depots as sood as available.

·••- taken 20 fit thes, f•ter, toiec�042rs«in«"rvito".shouldbe

Hd.
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C* 1.54 Hancocke
69. ,- ·FBA. Ltd. ]flBpI
Mln. - 'Bombay'o EVT.

RY. - Madrid., 16[o

Mi•: de Boeck - Nice. BY'•

H.'6 ElI

Th. El?.

3ft.
Mto Evans. 6 Lillie· Halle Mr. Robinson - Holland.

Mr. Crawfard, - Lillie Hall. Repair Department o

-Br. ·- N. Kellok Falkiner Pty. Ltd.
PII. - c,O Clyde .Auto. Co.Ltd, Dalgety & Co.

Bentley Repair Depot, London, Perrot Duval & Cie, Geneva.

Mr�042Reid. - Glasgow. Baumberger & Forster, Zurich.

Ihstruction School. #• P. Collyer, Ltd., Canada.
1£0 J .2. Mr< Walker.

.W

It ij v < . 22nd June 1936,-

- 041
. - 4F

DFPOT SHEET NO. Hd.303.

40'4
2 -O*Al Ose ENOTS PETROL FILTER BOWIE.

.Y\•-C<,R 20/25 lip., Ph. II and Bentley

Chassis.
1 NOM --

!0

Origin of information:-

BY/110»l/J�03610.6.36.

One or two instances have occurred where

corrosion of the aluminium bowl on the Enots petrol filter

has occurred. This corrosion has been due to the action

of tetra-ethyl lead which is pres'ant in Ethyl fuels,now

available. The process is accelerated if any moisture
is present in the fuel.

In. order to prevent this corrosion the

aluminium bowls are now being anodically treated, which

produces a hard_ oxidised film which is impervious to the
effects of T.E.L . and water.

When any cars come into Depots the aluminium

bowl should be inspected for signs of corrosion due to

T. E.L., and in cases 'where corrosioh is evident the bowl

should be replacei by one of the latest anodically treated
bowls.

i

(
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-2- Depot Sheet No. Hd.303.

Continued:-

A small'supply of these bowls is being

prepared and will be forwarded to Depots in due course.

Hd:
1

/

C-

i

1
\..



1,�036.

Mr. Hancock.
Sr. - 'FBA. Ltd. D/BP.

Mln. - Bombay. El-IT.

Rv. - Madrid. MX.

1·.*. de Boeck. - Nice. 4-t...

H.1 E.
Tt. EP.

CX, Sft.

Mr. Evans. - Lillie Hall. Kr. Robinson. -II011and.

Mr. Crawford. - Lillic Hall. Bepair Department.

• Br. - .N. Kcllow Falkiner Pty. Ltd.

PII. C/o Clyde Auto.Co. Ltd. Dalgety & Co.

Bdntley Repair Depot, London., Perr.Ot Duval & Cio- Geneva.

Mr. Reid, Glasgow. Bcumberger & Forster, Zurich.

Instruction School. R. P. Collyor, Ltd., Canada.
D.0.. - Mr.. 'Walker.

. •»1�2548'..

.,4,Of OFFIG,»3
3»'42255
.»

leth July 1936.

.DEPOT SHEET NO. Hd.306.,

USE OF ETIIYL PETROL:

Origin of information:-

Hs/Rn].5/Kli: 3.7.36.
------------------------

Since its inception the Bentley has
been designed to run on hyl petrol. This year the

other Rolls-Royce models have been brought into line

with the Bentley, and now the 25/30 HIP. and ihd

Phantom III can be run on loaded fuels without

harmful. effects to the engine.

The' compression ratio of the Phantom
IIIand the 25/30 HP. is cuch that they' will give

satisfactory renli].ts o• almost any touring car· spirit

available. Tho mnin advantage to be gained from

the use of Ethyl in these c ,·.irs therefore, is a

prolongation of ihc period required between one de-

carbonisation und anothor. In every case where

an Owner complains of pinking he can bo recommended

to run on Ethyl.

1

-continued-



-2- Depot Sheet No. Hd.306.

Cohtinuedi-

L.�036

As we have already pointed out in Depot

Sheet No. Hd.294, the Bentley - being a high performance

chassils - is essentially designed to run on the best

anti-knock fuel v:idely distri,buted, and t·his is Ethyl
petrol.

Hd'
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DEPOT SHEET NO. -Hd. 316.

S.U. RETROL PUMPS.

4* Iitre Bentley.

Gth November 1936.

Origin of information.

Sg7/E. 3�04211.36.

= It has been decided to fit rnew diaphragms to the S. U. Petrol

Pumps on all 4:t litre Bentley cars in service.

The new diaphragn is known as the G-3 type, and all pumps so

modified will be stamped G5 on the front of the base. 4 few pumps have

already been stamped (•5 after this modification. The 85 mark will

· over-ride all other stamps on the pumps already existing.

This type of pump wi•l also be used to replace any defective

pumps on 3* litre cars in service.

-,

A further modification to be ca_ried out when changing any

pump is to fit a. new form of fixing to avoid difficulty at present

experienbed by Owners when having to change a pump.

• - The pump will in future be fitted with an aluainium base plate

so arranged that the camplete assembly can easily be detached from the

dashboard after unscrewing two nuts and disconnecting the pipes.

The sketch attached on Bepot Sheet No.Hd316. 3•Litre Bentley.

makes this clear.

The aluminium plate is secured. to the pump by two countersun]k

screwsand nuts. The assembly is then secured to the dashboard by two

studs. The existing forward hole A, in the dashboard should -be tapped

out 1/4" x 26 T. P.I. to take the special stud shown. An aditional

hole in the dashboard at B must now be drilled . 201 " diam*ter and also

tapped 1/4" x 26 T.P. I. for the 1/4" stud.
.
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AMEliIXIENT. TO

DEPOT SBEET NO. Ha. 316.

S. U. PETROL PUMPS.

4• Litre Bentley.

13th November 1936.

\

Further to the above Depot Sheet, it should have been made

• clear that the complete petrol pump must be changed on all 45 litre

' cars in service and on any * litre cars where trouble with the pumps

is e=perienced.

-• Will Depots also please note that the modified fixing of the

. patrol pump should be applied on all * litre and 46 litre cars, as

and when they are available at Depots. This will faciliate changing

the pump should the Owner ever have occasion subsequently to fit a new

one.

Hd.

/ 1
2

9

Ck

j

1

9.
1

r'

·i



/9

4./.

0

Depot Sheet No.Hd. 316.

To secure the 'pump it is only necessary to slide the base plate

under the two petrol pipes running along the dashboard, and drop the

forward boss of the pump over the front stud, when the nuts can be

fitted and tightened.

The existing pipe clips behind the pump are dispensed with,

The foregoing scheme applies to all cars up to B. 1,-GP, after

which th6 reserve tap and double pipes do not exist. The fixing is

therefore madified inasmuch as the base plate is not slotted since

it can be lifted straight off the studs.

The new fixing must he applied on all. cars whenever the pump

has to be changed.

purposes.

All cars modified must be reported to us as usual for vecord,

Hd.
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i,
- FBA. LTD.

n. - Bombay.

. - Madrid.

A . de Boeck. - Nice.

r.

4».

Mr. Evans. - Lillie Hall.

Mr. Crawford. - Lillie Hall.

,Br. - N.

- Ph. C/o Clyde Auto Co. Ltd.

B•ntley Repair Depot, London.

Mr. Reid. - Glasgow.

In truction School.

Hs

BY

Es ·

Rm -

1

M . Hancock.

B J.tril.

D/PP.
-Mr•. Robinson. - Holland.

Repair Department.

29th May 1937.

DEPOT SHEET:NO. Hd.346.

• » i·
. » 04,»,t

A'Monfeff' e....
««\gje'

efc<AD
foF

ACCELERATOR PEDAL.

Bentley Chassis.

Hd/S#3/HR. 29.5.37.

A case has occurred where the accelerator

pedal has stuck down, and as this may cause damage to the

engine due to over-revving it has been decided to inspect

the accelerator pedals on all Bentley chassis.

'• The bronze bearing in the" dash bracket

can be removed with the shaft after unscrewing the nut

which secures the pedal to the shaft.
*-

The present=nominal clearance between

shaft and bearing is .0021'. - This is to be increased to

�042005iI.The shaft is nominally . 623Ir diameter and the

-bearing .625" diameter. The bearing should be opened

to .62811 diameter by means 'of a 5/8" expanding reamer.

_ It is also important to see that the end

; clearance of the shaft Tihe n the pedal is tightened up on

the taper is at least .025" pith a plus limit of .015•1.

-

i

-continued-



Continued:-

Iii 344

Depot Sheet No. Hd.346.

When re-assembling the shaft,care should

be taken to see that the oil hole is at the bottom,

·otherwise the lubricator will not·be of much value.

· Also the annulus in the bearing should be filled with

Oil.

-The letter C. should be stamped on the

dash board adjacent to the lower stud of the steering

column bracket, to denote that this modification has been

carried out.

Hd.
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2 S.I.
C,

S:. - FBA, Ltd.

5/ Man. - Bombay.

/ M:. Birkett - New Delhi.

R.7,

M9. de Boeck. - Nice,

Hi
mA

8&:
M7e Evans - Lillie Hall.

Mr. Crawford. - Lillie,Hall.

\ Br. - N.

Plf* 0/0 Clyde Auto-Co. Ltd.

MIr. Reid. - Glasgoa.

. ./».
./0,<1

ft#DOFO.,Bl -
14>»

RBi:#·
FOR

Igstruction School.

B4ntley Repair Depot - London.
Hd.

Bli.
R#.
RVC.t':
M*. Hancock.
82/NU.
DMP.
Mr•. Robinson - Holland. ·
Rqpair Department.

2nd Msy 1938.

DEPOT SHEET NO. Hd.383.

STICKING THROTTLE.

4+ Litre Bentley.

Origin of information:--

Rm/GR. 23/JH.22.4.38.

When dealing with complaints of sticking

• should be carried cut.
throttles on 4* litre cars, the following modification

This consists of anchoring the pull-off
spring so that it opposes the induction pipe depression,

thus raducing the frictional load on the spindles

instead of adding to it-as at present.

This will mean fitting a new front

throttle spindle EB.36418 having the spring fixing pin

below the spindle instead of above, and fitting a new

spring anchorage bracket EB.36408 beneath the rear boss

on the carburetter body which secures the air valve.
cylinder.

This boss will require filling underneath
to a thickness of =225 so as to provide a location for

the bracket. A longer bolt E, 23778 and split washer
K. 9006 will then be required.

-continued-
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Continued:-

complete:-

.. 1 _ EB,3429.

.1 E. 51877*

1 ' E,50658.

Depot Sheet No. Hd.'383.

The following parts will be required to

Throttle spring.

Link ( making one at each end of

the spring ). »·

Collar.

The existing spring anchorage bracket on
• the induction pipe should- be removed, but the 'nuts and

washers can be re-fitted to the studs for the sake of
c appearance.

Hd.

--I.'.

1 7

C. i

2-
*.

/

L

¥



Derby Bentley Society - technical paper compilation

P

Fuel & Carburetion

RREC, RROC & Misc Articles



Unleaded Petroll A review ofoperation on nnleaded roel

by K E Lea

WHEN this vexed subject first became a bone of real C.Eng., B.Sc. (Hons.), El.Mech.E, M.I.Mar.E

contention some six years ago, we asked Ken Lea, then a

technical director of Rolls-Royce Motor Cars, Crewe, for IN 1986 I wrote an article for the Bulletin concerning

definitive company guidance. This was published as an the use of' unlea(led fuel in engines that the Company had

article (see page 22 of this manual) in-Bulletin 154, produced, many of which are still in service. For those

January/February 1986. It was comprehensive and who would like to refresh theirmemory, thiscan be found

indicated that in most Rolls-Royce and Bentley cars all in Bulletin 154. The article sought to inform as to the

thviwasrequiredwasminoradjustmentroignitionsettings differences betweenleadedand unleadedfuelandthelikely

- offered free by the Rolls-Royce dealernetwortYou then effects on engine operationspecificallyfortheCompanfs

filled up'with unleaded and drove happily away with a designs

bevy of humming birds chirping their gratitude. Subsequent to that, the Companyconfirmed its position

However. a maelstrom of technical tunnoil followed. by making it clear that Rolls-Royce and Bentley engines

Experts galore mpde learned pronouncements boding designed and manufactured by them could safely be

dreadful damage to our engines if we used this dreaded operated on the standard unleaded fuel then available in

potion - so we turned back to lea(led the market provided those engines thai were developed

Ken T ,n kindly responded to a request for an upriate to torunon highoctaneteadedfuetshadtheirstaticignition

clear the air. · settingadjustedto take accountoftheIoweroctane ratings

Just so'-you know something about him, a brief CV associ•t•,1 with unle:,ried fuel. This was the only proviso

precedes hismtida that was required andalthough I am no longer associated

Ken is a Chartered Engineer, who is a Fellow of the with them. as I undeetand it this still remains the official

Institution of Mechanical Engineers, among his position.

engineering qualifications. He has spent much of Ms Since that time I have read with interest the differing

working life concerned with many aspects and views propoundedbyvaIious people who ingeneral have

developments of internal combustion engines. He has to been reporting on the ·work of others. Many of these

his credit a record of making a major contibution to the statements published in the Bulletin can be taken to have

design and development of many commercial and substance and, taken generally, are a fair assessment of

automotive engines. He has held senior posts and problems across a wholerangeofdesignsandapplication.

directorships in both power train engineering and However, I am concerned that however well meaning,

manufacturing in the motor industry. theyam nowmisleadingthemembersoftheaubwhodo

During his period starting in the mid-19803 at Rolls- not have the engineering knowledge to make their own

Royce Motor Cars Ltd. he was responsible for a major judgement of the situation.

revision to the venerable VB designed by Jack Philips in The odginal article quite cledy stated ihmt the most

ordertofititforthefuture.Thisledtoaradicalreappoisal, sensitive cha.racteristic of operation on unleaded fuel

culminating in the release of the rationalised injected was the risk of valve seatwcar. Indecd.itconcerneditself

version introduced in 1986/87. He is particularly to be with an analysis of wbich engines could be most at risk

associatedwiththelaterturbochargeddevelopmentorthe from this butthenconcluded that risk was minimal and

Tuto R engine and power tmin, which is now so highly thattheonlyprecautionwastoregulariycheckinletvalve

regarded- tappet clearance. Obviously, during compilation of the

He has more recently entered general management but article I carefully considered the highest risk, which was

still rebing strong links with his engineering background. forthosedesigns incorporating inletvalvessea*gdirectly.

He is a keen owner of the Company's products and on to theparent metal, this being castiron.

therefore speak3 with first-hand knowledge of the older In spite of all the counter positions put forward,

cars. Currently in the stable are B99CW, a3 1/2Bentley: specifically for Rolls-Royce and Bentley engines fitted

841/4.8119JY.whichhehashadfortwenty years; anda with cast iron cylinderheads, my personal views remain

recent addition a Mk VI, 84011.H. unchanged.Ped,apX therefore,it wouldbe useful to review

He was awarded the EverndenTrophy by the RREC for the reasons behind my stance and, in particular, to explain

theodginal article. why the risks of valve seat wearon those engines fitted

with cast ironheads is minimal.
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Valve seat wear for engine design and development minuterelativemovementofthetwofaceswhile incontact

engineers is a well-known feature which over the years and hence can be affected by changing this action and the

has beset many an engine programme, usually but not unit thermal and mechanical loads that are present

always before release to productionlt is notjust a petrot Although much or the understanding of this wear

engine characteristic but also appears on dicscl engines. charactensticwas attained much later it remains true that

Indeed, much of the detail research and development was the basic engine designs and their further uprating were

done for diesels and the findings transferred to petrol passed to production meeting the development standards

enginedesigns. Itis theinletvalvewhichismostproneto of the day and that the origins of 211 the cast iron heads

valve seat wear. and the original 40/50 engine were well before the advent

During the design and development evolution of any of kaded fuels. Therefore the original development

production specification, engines are subjected to running was completed on the available unleaded fuels of

extraordinary tests that set out to explore the engine's the period.

performance against a set of criteria in a short period of Theimprovements of fuelandlubrication oil technology

time and which should deliver to the customeran engine over the years have lcd in themselves to cleaner

that will meet the service life envisaged. This was combustion and fewer cylinder deposits and are a

particularly a feature of the Company's philosophies significant improvement

emanating from the attitudes ofSirHenryRoyce himself. The use of valve seats with better wear characteristics

Thus, members should be confident that, as released for and the adoption of30 degree valve seat angles for inlet

production, engines met the criteria determined. Only if valves were typical of the changes that had tobe adopted

such external factors such as fuel. oil or service factors over the years. On some engine designs they were

were outside those under which testing was conducted is mandatory even with leaded fuels.

there a risk offaiture, save of course for abuse. Whenthedevelopmentofthesmallhorsepowerengine

Thus let us examine the design factors that affect inlet was in its later phases covering the Bentley 41/4 and the

valve seat wear. Someof these are 25/30itis fairtosay that leaded fuel was available butthe

specific ratings (i.e. hp/sq.inch of piston area) over their

1. The choice of both cylinder head seat material and the predecessors werenotincreased, thecxtrapowerover the

valve material. As far as the valve is concerned its speed range being obtained by increasing the bore

material specification is alsoafunctionofmany other dimension. On the 4 1/4 the maximum power was not

demands for its strength and Working environment increased in proportion to swept volume increase and

1 The geometry of the seat and valve are particularly hence the specific rating was marginally reduced. It is

important Thesc include thc seat width and angla significant that there was no increase in maximum engine

3. The stiffness of the valve head is critical as the speed forexample between the 3 1/2 Bentley and the 4 1/

deformation of the valve head under the influence of 4, this being prectuded by considerations of torsional

cylinderpressureisaknownpammeterthataffectsseat vibration characteristics. Similarly, when leaded fuels

wearinadditionto thefatigue criteriathatcan ensueif became more widely available and also provided an

the head is too flexible. increase in octane rating (RON) during the thirties there

4. The closing velocities of the valve on to its seat and wasno adoptionofincreasing the compression ratio over

the stability of the valve train during the open and that which suited the earlier low octane fuels available.

closed cycle can also be important. This was in spite of considerable testing and the support

5. The wear characteristic of cast iron in this particular of Hall in 835AE

case is affected bylubricationofthe contacting sjufaces Hence, in comparisonwith othermakes of thetime.the

and the mean operating temperatures of the metal. approach to increasing performance by the Rolls-Royce

Lubrication is always minimal unless the valve stem engineers was conservative. probably coloured by tile

seal allows oil down tile guide. The waxed asbestos impact of continental road systems and their attention to

string scal of the era is not particularly effective and increasing the overall vehicle gearing and hence lower

tests have shown it to bea significant part of total oil engine operating speeds per given road speed-

consumption. This is somewhat advantageous to the It is therefore my contention that the reliability of the

case. It is this sphere that leaded fuels improved the laterengines wasenhanced bytheadventofhigheroctanc

lubricationof the two faces and hence if removed can leaded fuels only insofaras they tooknoadvantageofthe

lead to wear. However. it is not all the story. undoubted capacity of the fuel to increase reing. Ifthis is

6. The operating load of the engine in service over its accepted then reliability evenon unleadedfuels cannot be

working speed rangc. worsc thanthecarly variants, especially as there wercsome

The mechanism of wear is thought to be due to tile detail improvements in valve material specifications.

.9,11.51
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CogitiC KS Ula& vt 81,-I,1 Va•.•, .WUU W. .....6... V.- AW Due to frequent questions asked about unleaded fuel, we

speed range. It is this factor which differentiates the reproduce part of an article by.Ken Lea which first
engine's service experience from others. It is well known

thatwithincertainlimitationsofgooddesignandmatenal �036rr---
anneared in Bulletin 154.

It is said by many that the deletion of'Tetra Ethyl T pnti
selection that inlet valve seat wear only occurs at high

from fuels will cause serious valve seat/valve wear and
load, coupled with high engine speed. On a petrol engine hence as tappet clearances closewill Icad to valve burning.

this occurs on wide open throttle (accelerator hard down Many engines may wcU so suffer but two aspects need
formostof the time) withtheengineworkingin tileupper

clarification
speed range consistently. Many other engines not First engines fitted with aluminium heads which have

=r:=:Ilsr==t='Z= ;=2'=tz'*wm.•.ldno••
reasonable performance, being of smaller capacity and heads are improved in terms of valve life if they suffer
lower horsepower, they operated at a significantly higher

proportion of both their design speed and load. This. from valve breakage.
Second,valveseatwearofnon-inserted cast iron heads

assumes all otherdesign chamderistics are comparable. extremely sensitive to combustion and operating metal
It is this aspect that sets the Company's products apart is

temperatures and hence on large swept volume engines

fromtherestinthatthelargersweptvolumeofthecngines such as ours if such a sensitivity were present at all on

keep theenginciII lowerstressand wear regimes thanits older designs it will only occur at high speed and load
contemporaries,especially whenseenagainst thedetailed

running. Loadfactomonlarge cnginesamgenerally lower
and extensive development that were and still arc a part

than those on medium size and small family cars
of the legend of Sir Henry Royce If we review the situation specifically, we have:

I am an enthusiastic owner of Derby Bentleys and my
1.Ghostengine Lowmledlowcompression.Noproblems

cars are driven briskly to enj6y their latent performnnce

but 1 can say without fear of contradiction that it is very
envisaged as it was developed to run on unleaded fuels

in the first place.
rare indeed that I have to operate in the high trudthigh 2.Phantom 1. post-ALSeries; Phantom II: PhantomIII:All

speed regime. This is not true of many contemporary or aluminium headed with seat inserts. No problems

even later vehicles.

Ittherefomremainsmypositionthatforenginesinsound 3.Phantom 1, pre-AL series: Rolls-Royce 20, 20/25, 25/

envisaged.

order, properlym9intained and driven without abuse,that
30; Bentley 3 1/2 and 4 1/4 litre; Wraith and Bentley

all the Company's products Can be safely operated on
unleadedfuelwithonlytheprovisothpt.forthosedesigns MEVengines:Animnheaddevelopedasacombustion

system on unleaded fuels wilh the Rolls-Royce 20 and
whichutilised theoctanerange ofleadedfuels, theyshould

Phantom I. No problems are envisaged but when using
have the correct ignition timing. For older designs tile

unleaded fuel check inlet valve clearances more
significant improvements of both fuel and lubricating oil

frequently if the vehide is driven hard.
specifications, with reference to additives, has given a 4.All 41/4 litre and 4 1/2 litre postwar six-cylinder
much wider safety margin over those upon which the
original development programmes were conducted. My overhead inlet and side exhaust engines up to Sl series

cars and any eight-cylinder engine built in this period:
only additional recommendation for comfort's sake is to Aluminium head seat inserted No problems envisaged.

regulariycheckthevalvetappetclearanceforengineswith 5.All VS engines from S2 onwards, to current day:
cast iron heads and the valve seating directly in the head,
this being consistent with my previous advice Developed for operation on both leaded and unlended

My case is simple. lt is that generalities have to be
fuels with aluminium heads withseat inserts.Absolutely

no problems
specifically considered; what is true for one or even the It can be seen therefore that all our engines' sensitivity

majority need not apply to all.
(B 191/40) torunningonunleaded fuelonly varies fromminor tonil,

and frankly apart from keeping a watch on tappet

clearances on iron beaded engines ifdrivenvety hard, very

frequently, no other action is required."

(8219/53)
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The Unleaded Fuel Saga not be beneficial.
I was concerned to see that the part of the article

byKenLea concerning octanerating was not coveredinBulletin 219,

as on high compression engines, thai is around more than

The withdrawal of leaded petrol clearly cannot be about 83: 1, therc are detonation damage risks associated

prevented as itwill be ruled by market forces and will be with the lower octane rating of premium unleaded fueL

determined bythereducingvehicle 'park' of vehiclesthat The article predatcs the advent of'SuperUnleaded' and

must use leaded fuel. When the demand falls to a level theimportantadvicemissingisthat,forhighcompression

where a garage finds it uneconomic to invest in stocking engines, the static ignition timing should be retarded by

leaded fuel, then it will be gradually discontinued until one degree roreach octane numerical unitreductionfrom

the demand for its supply from the petrol companies is in th:,t declared in the handbook.

itself uneconomic. The end may well be hastencd by I think I must try and clear up in owners' minds why

nationallegislation. as t believeithas been. for example, somearticlesappeartoconflictwithmine.Thisisbecause

in Austria. thedesignofenginesandthematerials utilised vary widely

However, the article that was published in part in and will react diffemntly to a change in fuel from that

Bulletin 219 was published in full in Bulletin 154 and I upon which they were designed to operate. Some engines

revisited thcsubjectinBulletin 173.Thearticle dealswith will see no effect at all, while others will suffer serious

bothchangesinoctancratingandtheremovalofleadfrom damage. Articles from bodies such as the VSCC or the

fuels and its effect on the automotive engines made over Historic Vehicle Federation must necessarily provide

the years by Rolls-Royce. When I originally wrote the advice tocoverthis broadspectnim, and hence the advice

article I was Chief Engineer for Rolls-Royce Motor Cars to convert to hardened valve seats is sound when viewed

L.ld. and particularly responsible, among otherthings, for in this context However, large swept volume engines do

all engines. The article was quickly transformed into a not see the same load factors as a small engine such as an

Service Bulletin and thus its recommendations became Austin Seven and they rarely run continuously on widc

company policy and I am informed that this remains the open throttle at high revolutions. The problem of valve

position today. Hence, for the reasons provided in tile sinkageisnotonlydesignandmaterialdependentbutalso

article, owners of the product should be content to use is very sensitive to the combined load and speed factor.

unlended fuel as directed in the article and I really cannot Myadvice was for engines supplied only by Rolls-Royce

seewhatbetteradvicecanbeprovidedtoMI·Wrapson.(See Ltd.. Bentley Motors (1931) LuL and Rolls-Royce Motor

item from B190/32, onpage 19 of thisTechnical Manual), Cars Ltd. and readers will, I hope. appreciate that it is a

The only exception to the general clearance was the case of *horses for courses'. The advice provided,

carburetted turbo-chalged V8 fitted to Bentley Mulsanne therefore, is not neceRR:arily transferable to other makes

Turbos and early Turbo Rs prior to mid-1986. However, and models.

the restriction was only concerned with the lower octane I trust this assuages for once andforall the doubt felt

limit of the *Premium Unleaded' fuel which increased by members, but for those who wish to play even safer

the risk of detonation damage. The advent of the *Super you must do one or the following:

Unleaded' gradeshouldeliminatethisparticularresuiction- 1.Buy some worry beads, which is less expensive than

Letus review if any problems arose. I know of only one converting to hardened seats. (A new line for the Club

which was said to be caused by the change which was Shop?)

that of vapolisation andtheinevitableresultof failing to 1Convertcastironhend•tohaidenedseats.whichinitself

proceed, or at best an 'asthmatic like' pro•ression. is notentinly risktmedue tothesensitivityofthehead

However, this problem was not related to the use of to interference fit between the seat and the parent head.

unleaded fuel but rathera problem of too low a Volatility 3.Mixoneofthenewbutcostlyadditivesintothefuel.In

Index specification for summer grade fuels in British thisregardI havediscussedwithPeterBaineste'viewing

Standards and conformance to it by the oil companies forthe Club, as required, the evidenceof testing provided

The standard has since been revised in Iine with the by theadditivesuppliers.Apooradditivecoulddomore

European Standards that cope with higher ambient harm than doing nothing as recommendedl

temperatures than are usually seen in the UK and the Finally. I was talking recently to a very good niend of

supply is now to a better standard. I remember well one mine who has a well known franchise for new cars where

member telephoning me to say that unleaded fuel was carly failure Of engines through heavy carbon build up

'NBG' for his car. Upon asceraining that, on suffeing had been experienced on a few cars at very tow mileage.

vaporisation, he had filled the tank with lealed fuel and Thiswastacedtbtheuseofaparticulatlycheapbutwidely

the proWem had disappeared. it took some persuading to available petmt whem there was a dearth of the clean

have him accept that the improvement was not due to the combustion enhancing additives normally to be found in

change in fuel type but rather thata tank full ofcoldfuel the fuels from the traditionally established company

fromthe undergroundstoragehadsuppressedthetendency brands. 1 think the lesson here is to use these well

tovaporise! Infact,bothfuetshavetoconformtothcsame establishedbrandsinourcarsirrespectiveofwhetherthey

Volatility Index. However, this was not to say that fuel are leaded or unleaded.

systemimprovements, to guard againstvapourlock would 03220/63)
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Autovac sourceAutovac

by Peter Baines

There appeared to be a shortage ofAutovac square tanks

The article onAutovac problemsin 8208(seethis manual cartier in the year: I received three requests over a very

page 128) still simmers. Richard Hipkiss says that he has short period. While there are a few aroundi rnany are

seenhairline cracks in petrol pipe union nuts and old and • .rusting through the base, so Derby Road Garage in

cracked solderwhere theendofthepetrol pipe issoldered Nortiumpton is having a batch made up. They also hold

to the'bell mouth'.Hc says that he has seen three cases of full spares for all Autovacs.Tliey can rebuild them,repair

20/25 Autovac taps leaking from the outside face - the them, and are always delightful people to deal with.

engineside - ofthecylindtical valve body.Thepmblem KeithJay. Register. 20hp

is in the circular plate, which is silver-soldered into the (8225/69)

end of the cylindrical valve prior to plating. Sometimes a

crack appears, which opens up as the engine warms, thc

engine is starved and fuel can be seen running down the Fuel Pump Diaphragms /

petrol pipes. bulkhead conduit. starter solenoid and Thepetrolpumponmy25/30Wrai•6srecentlysuffered

exhausL As these aacks am almost in = e, the cork leakage fromthepump bodies du• to the degrading ofthb

gasket is usually suspected or the astella nut is diaphragmmaterialandIhave•nceheardofsimilarcases

tightened too much. He also men 'ons another bscure in another marque.

problem caused by the floatchalp bleed nut ming On enquiry. Messrs. But» Fuel Services have kindly

blocked. In this case the car •il ron perfectly, bu when explained that fuel left st®ding for long periods of time

the engine is switched off tp6 fuel in the float ber undergoeschemical chag§es, producingsubstances which

evaporates and the gas pmisure pushes fuel back tile attack this materiat and, consequently, that replacement

fuel line. making the nex»tart almost impossible. diaphragms have 'f«many years' incorporated a plastic

Parts forAutovacs ares·•lavailable:colrect cork gas ts, membrane to combpi this effect

aluminium washers, n» bell mouths and union nuts - The diaphragm,in my pump had seen long service and

even reconditioned cogtplete Autovacs. did not have this embranebut having particular regard

(13210/14) �042 tothelocation thepump directly under the driver'sseat

this has now n rectified!

GarnetW. W East Yorkshire

(B 198/76)

Fuel Pumps

byTony James

From Derby Bentley to Shadows, 'back to back' SU

fuel pumpsareused.Ifonehalfofthepump has failed the

other will continue to supply fuel. When the remaining

half fails. an embarrassing -failure to proceed' occurs.

Failure usuallyoccursafteraperiodofinactivity.Tocheck

that both halves of the pump are working, unscrew the

knuried bakelitenutsanddisconnectlhewirejoiningthem

and connect the supply wire to each end in turn. Do not

run the engine but listen for the reassuring 'clicks' from

thepump,whichamanindicationthatitiSWOIking.Switch

off the ignition while changing the wiring

Sticking after storage: The SU clecnic petrol pumps

fitted to Bentley 3 1/2 to T and Rolls-Royce 25/30 to

Shadow II are all basically the same. Therefore, the

following applies to all models. After a loris period of

inactivitythepoints canstick.Ajudicioustapwitharubber

mallet can set them ticking, as they should be. Make sure

you hit the metal parts of the pump to avoid cracking tile

plastic end caps.

re7 1 -
:,

NM

End viewofpetrolpump

Pointi

Note:
Remove thts

Connector
tompply

Emergency pump repair If both sides of your pump

fail, yourcarwill nolongerproceed.Ifcleaning andfreeing

thepoints is unsuccessful, youcan get homewith a flasher.

Remove an end cap and use a two connector flashing

indicator unit and connect it across the points. The pump

will now operate slowly and steadily, delivering sufficient

petrol for normal motoring. Use a broken cap or adhesive

tape to keep the pivot of the moving points in place.-

(B192/40)
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Repairing a prewar

petrol hose

by Roger Sumner, Vancouver, BC.

strictly decorafve rather than functional. the whole
After a recent run in my 1939 MX series Bentley I thing looks exactly the same as before.
noticed some wetness around one end of the flexible Here is the method:

fuel pipe which goes from the pumps on the engine 1. With the hose from the car I made a thin cut
bulkhead to the pipes feeding the carburettors: After along the length of the two ferrules (see diagram;.
checking the unions it had ro be accepted that the then prised them off.

rubber hose under the woven metal protective cover 2. With much effon and some cutting of the old
had deteriorated abd caused the seepage, sad but not rubber. I then removed the metal unions from each
sum,ising after poksibly fonreight years. end of the hose.

The next step was to find a replacement. A few local 3. With similar effort: easing. pulling and encour-
telephone calls quickly dete,mined that there were no agement, the woven metal cover can be removed from
spares available nearby, so 1 tried my excellent UK the rubber hose, like a snake shedding a tight skin.
contacts. Again no known source, they were in need Well, at least I had everything apart. The metal hose
of the same item. 1 also asked if it was possible to cover had become slightly frayed at the ends but that
dismantle tile hose, replace the rubber pipe and re- was all tight because it needs to be trimmed back at
assemble it with the metal covering and end ferruies to least the width of the new hose clamps.
give the same original appearance, but that didn't 4. With new hose of the same diameter, which was
seem to be possible. Simply use a new neoprene readily obtainable, I was able to cover it by easing on
rubber pipe and some hose clips and wait -till the the metal cover quite easily. Having checked that, 1
original type becomes available ( if everl was the best pushed it a little further off one end of the pipe and
advice from all sides. trimmed it back about % in (see abovel, then did the

I'rn not interested in concours events. I enjoy driving same with the other end, using sharp wire cutters.
and tinkering with my car, not displaying it thope I am 5. Then the metal unions were pushed back into the
not blackballed from the Club for thist, but even so ends of the new hose.
that old. dull, metal-covered and ferruted hose pipe 6. The smallest possible size of hose clamp was
looked nice and 1 had got used to it and didn't fancy a fmed, one each end.

shiny new rubber pipe and a couple of modem clamps. 7. The Iwo ferrules were cut further, as shown in
so I decided to take the old hose unit apart and see if the diagram, to leave an open section just big enough
anything could be done. Here·was my only real piece to fit around the new screw housing of the clamps.
of luck. 1 needed a fine high speed drill to rernove the This part should be on the underside of the hose when
ferrules which clamp the hose ends and I have a sym- it is replaced on the car.
pathetic dentist at hand ( myself). The outcome was 8. The cut ferrules were opened widely again to
that. as advised. I used a new piece of neoprene hose place them back in their original position over the ends
and two small hose clamps but was able to replace the of the hose and then bent back to shape to fit tightly.
metal hose cover and put the ferrules back in place As one can see, it is simple routine, apart from cut-
over the new parts. Although the ferrules are now ting the ferrules, and it would seem that a fine. high

speed drul would be the only way of doing this, a hack-

FUEL HOSE REPAIR: 1939 4% UTRE that most dentists would be happy to help perform a
saw could not get at the neck of the ferrute. I'm sure

Figure 1.
small job to preserve an interesting old car. They areOriginal hose
inventive by nature and many of them spend a lot of

Metal pipe coupting Wh•'•I' Rubber hose time repairing fifty-year-old teeth, so a bit of drilling on

an inanimate fifty-year-old fuel pipe is child's play. So
----:. ./<-*OT••MILS don't be afraid to ask. The recommended drill bit or

burr as it is correctly termed is a special metal cutting
R. i - design, No. 1931 FG tfriction gripl made by Midwest.

Ferrule
You could offer to buy a couple of these to use forthe

Figure 2 job as many dentists will not normally have them, orReplacement hoss wjth clamp
probably he/she will suggest using their regular old

Ferrute fined over clamp on top surface of hose discarded burrs, which are often kept. As an alter-

native to a dentist. a dental mechanic, a jewellery, or
anybody with a small drill, air or belt driven, could

1 assist.with the cutting..-...

i A further note on annealing leaking copper
Standaid hose clamp washers may be of interest on the subject of fuel

securing new hose rr·:•Section removed to pipes. After reassembling all the pipes connecting the
1 1 31.F•accommodate damp fuel pumps to the carburettors there was some seep-

Figure 3 i Nr 11 .woiks· age around the various copper washers. The explan-
Ferrule. showing culs • •• ,• Flat (111 to rernove ation seems to be that the copper has hardened over

lit-1 f.le the years and it is difficult to get them to reseal at the
1_11_ L

junctions concerned. Copper or aluminium or teflon
replacements may be found. but a racing car driver
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friend Ithey constantly take down or rebuild their good engineer and not a magician, I went back to first
engines) suggested annealing the old washers. This principles to see if I could sort my petrol problems out
proved to be simple and effective; by liolding each and at long last I have a car that is back to being the

washer from a piece ofwire I heated it to a dull red hot pleasure that it must have been when new.
glow-with a propane torch the.r,quenched it in a can of As far as 1 know, apart fr r discouraging
engine oil. This softens the copper miraculously and remarks in the Rolls-Roy owner's ha dbook, there
the washers sealed the pipe unions with no further have not been any n9 es under 'tech ical matters'
leaks. about mixture controj/and this article e plains how I

- tackled things. _ /
I recently put thfexhaust on to a C analyser and

Adjustment of the found to my hormr that on main jet was 'off the
gauge' in excesi of 8% and no mixt e adjustment

mixture control for would bring mp/back on to scale. The ixture adjust-·
mentwas Justnotworking. Onslow ru ning jet all was

Rolls-Royce 20 models fine.
1 removed the drain plug part N E53150 (*in

by Kevin Walton Whitwortg socket). The spring loade plunger in ths
plug wag/removed and chdcked for f 1 movement. ( 1

For the past thirty-three yejA I have owned brid loved had trojible with this when I first boug t the car, when
. my very original Barker b•0ied Rolls-Royce 20;'GRJ68. it wa•ound to be solid with sludge.) 1 oved the jet

For at least half of thanimesoon, after compl•ng a and/alve, parts No. E51691 and E5194 and 6hecked
major refit, I have hail- problems with my matk,re tIJaf they were sliding freely and made dirnensioned
control adjustment and have had advice from 111-sketch of the valve (sketch 4).
directions, expert and otherwise, and achieved very I replaced the jet and with my finger as a spring and

little. This year I have given the engine a top overhaul using a steel rule marked in millimetres I checked the
and, acting on the assumption that Royce was a very 'full movement of the valve from the position of top
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The SU Fuel

Pump

Iike grain pattern from corrosion of some kind. No wonder

they might not have been seating weII. After both reassembled

pumps ticked in air they were re-installed and taken for a test

drive. Pump -A- wasn't too bad with an NFTR (No FIow Tick

Rate) of about one per niinute. "B" was one per second: not

good. Out came tile pumps, more adjustments per FL p. 485--

with the same result! After about four rounds of this, another

approach was needed.

Part Ii: How To Test It Fortunatelythepipe connections on theWraith pump are a size

that fits a %" garden or dishwasherhose veiy nicely. A test setup
Gary Phipps (NM) © 2009 was assembled with hoses, Jubilee clips, a bucket ofwater, and

a spare 12V battery with cabling and clips so that either pump

:/n Part L we deueloped a firm foundation in- could be selectively energized and made to pump water 2. The

shani of a short, u- drive socket extension fit perfectly in the

ifpfrating. theofy ji,r the,entire· range of �254uiendorthe %�042outlethose with noneed for a clmiip. Tl,i, allowed

flit«pu psi-ro- TRWircit'Rd![PRSV,e•*Elltia- the outlet hose to be easily stoppered after the trapped air was

bled from the Iine.

10 E 0 oth it e adow Before disassembling the pumps again, a water pumping

· 70 a cone u 1 i test gave the same results: "A- one per minute,-B-onepersee-

ond, same as with fuel. Either liquid works similarly and water

Fpectriamemoas,mnIesun ena is considerably cheaper and nonflammable. Several diaphragm

adjustments and other worthless changes convinced me that

the FL p. 485 adjustments were not going to work. The pump

• uring June of 2008 tile pumps on my prewar Wraith bodies were then swapped end for end; the front pump was

WMB16 were intermittently going into a rapid tick now at tile rear and the rear at the front. The problem stayed

mode and the car would randomly fail to proceed with the front pump. Tlie problem was in the center section

&00 from fuel starvation. Tlie diaphragms were fine so I valve hardware not the magnets, diaphmgms, or miytl•ing in the

tried adjusting the pumps per FL p. 485 which was -

nohelp. Whatwas Itodo? Examination showed that *:.- . -:.·.. ·.'-1.:· .-... ·-2. .,2•:\..1-�254355.1:ff--

the -B" pump contacts were burned much more than •·'.<.·:···-; 5...·:·.... •• ·' ·.1 ..'7:· ···:. ···1·:,=.-·',I::4

weretlie-A" contacts, forimknown reasons. Whilethe

pumps were out I replaced both contact sets for the P ...·-:.,... .... t.. ..• :... 2.
- ../-· 61··1first time in 40 years although contacts were not the t:·Ty.-5-.:· . ··,·4

direct problem since the pumps were still ticking. 9Ill

Onceasource forthe valve hardware was located i: f:· ,· , ·· ::r. · . •29

(same parts as an MGA twin-cam pump) the suction F. ·· ...,· .. ' : ... ..5

3/E-I :-dand pressure valves on both pumps were replaced 1. •'· =

Thephoto shows some minor differences in the old 11..........£ .1: - , - ... '1 ' -,·f_.z/, ......7·..,-

(inner) and new(outer) pair of cage valves. These dif- 11 1, 1. .. ... .. ,· -. · · .i. .

ferences mostly concern the holes ddlled in the bot-, 14'•·-:.-:•......:.. ::.•- ' . 3..3>.•- ............. . .-'..:..1:..-=-... ...

tom of the cage ( right side of 1 ). The truly important ., --.- "d'-i,• .....

dimensions, such as the overall diameter and length Simple pump test using water cs the pumping fluid.

of the body were identical and the new valves were

a direct replacement for the old. The old. flat discs had odd

patterns worn on tliem from many years of service. Not easily

seen in the photo is thattheolddisc surfaces also had a leatlier-

1.· I ·.rf. I. . teigglill.upi - . 1 ' 'bta':31,52 .I i .: I . .

/...Boy :..... 2
..:..'>2:e,./ .•3,

41" e
1

Old (center) ond new (outer) cage ond suction valve hardware for an

SU tbel pump.

pump bodies. It became clear why the -B" contacts had been

more scorched than the"A". The "B- valves had probably been

bad for a long time causing the "B- pump contacts to tick much

more often than "A".

The output from each pump feeds a common chamber, i.e.

the line to tile carburetor, through independentpressure check

valves. Since pump "A" was working reasonably well, both of

die outlet pressure checkvalves had to beworking reasonably

well. They are in parallel; if either was Ieaking it should affect

both pumps. The problemhadto be the -B" inlet suction check

valve leaking pressurized fluid backwards into the common

supply chamber at the bottom.

To veri• this, the outlet hose was filled, bled, and stop-

pered. Then the inlet hose was raised out of the water supply

while still full of water Witli the good -A- pump the water

9296 THE FLYING LADY May /June 2009
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Ievel in the inlet hose barely moved since nothing was being The pump was reassembled and taken back to the water test

pumped. With the "B- pump the water level dropped An with shown in 2. After each pump independently filled and pres-

evely tick but immediately started to rise indicating the pump surized the output line, four consecutive pump cycles were

was pumping liquid but it was immediately Ieaking backwards timed, i.e. five ticks. The "A" NFrR averaged 56 seconds as it

through tile suction valve. But all the valve hardware was new! had previously. At Erst it seemed that the "B" pump had quit

What eIse could possibly be done? working. No, it was just ticking so slowly that it seemed to have

quit. The valve which had produced an NFTR of 1 per second

Tile brass circles in the bottom of each valve chamber are the now averaged five minutes: a 300% improvement. By Jove, I

inlet suction valve seats against which the 0.5" diameter brass think we've fixed this thing!

discs rest 3. The 0.8" diameter cage valves of 1 fit on the inter- As I was somewhat anxious about water remaining inside

mediate ledge above the lower the pump being

discs. (The inlet to the valves 297.,;..•-•Ik"-:: .E-.7• pushed into the car-

from the upper pump can be 2>Sfib•ker-- -.- 35eR#SZ': buretor, the pumps

seen on the upper side of the left E».ts- *-r -Fi:i a• t were flushed with iso-

chamber.)Therehadtobesome- 2=452;=.1 .-"r �0363':413.1-:*fiEpropyl alcohol before

thing 'wrong vdth the lower "B" • •1:.>,U < installing them on the

seatbuttheywerebarelyvisible. S•·CS'•-'. . 11-*-i car forthe final time.

If I had to visually choose one #-4 4"2 :.9>' , WMB16 is again on

of the seats to be bad I would ':i:3'I•i.-'' 3. - •,S='-'S3 a :,41 '. 0, the road with no fuel

have picked the wrong one. Vari- 4,4:-1••.* - 76:\, 1/. 1 21 . 418 de,ve"problems.

Oils means were tried to polish BES:1 2. i '4 2 ·.

the -B" seat using Scotch-brite, •1929,• .1 ' ' j• A good health test for
A.... . ....

polish on a fingertip, etc. After 26

A *r *-. an SU fuel pump is to
working for hours another water 21 -'. .- .1•·" ia- 9% measure its NFTR, If

-test proved that nothing had .42, - 1 :A2(4 tile number is low,

been accomplished. Eventually, **. " -. ' .wi-* repairs are in order.
I decided to produce the tool :-«•' z •* * C•2• Testingwith a liquid is

•':C
shownind. Somemayrecognize 18.46 •*--1 the only way to be

it as a slightly modifted stepplug Viewinto volve chambers atop a duci SU pump.The (pressure)cage valve certain that repairs

that evezy local community col- and (suction) valve disc have been removed and only the brass suction have been successful

lege student must make in Lathe valve seots are visible at the bottom., and testing off the car

101 class; there was Snally a use
.-ti':A:pir••ria•,•:•• •il•id bb•ta• •••#•••••EV••••••••.•1,+•,I•••••••••6•4•,4••

solution. The bottom plug diameter was turned to /.8-•..»,•i..••

te:,:ZZZ•it'Zte:Z Ff:.1 :t,-:.. 6>4»=-'*Ii»•66'.-«Te•3
'. I ./ .'.. .4. WX/,4708:9'LA&:*-48.1..'*94Ffz.#4

its flat diameter was just over 0.5: Black electdcal k)" 2·:Ii==•*L. = ... -·Di•81•277&*IT•fi:»Pfr.23
-- r_•.•+.,_-4 r•·«4�042LE)*1

tape was used toshim theupper ID tofittheO.80" *5-i;:i:-1 ..·· --·'.-: .-. iV·:1.=3*zarif#5>ae:•

' 2 ·16·::.2 - G'�2541'•Re•r':*:1·224diameter of the cagevalve thread. The idea was P.·-·.21- - 1.:- '-2:''

to generate a tool which would not wobble in the E•. 3. •. •·••·.'· .:al :. *.'>+A...'»,-''»2J
=>·-1.7 1 ....valve bore while turning against the seat.
-Er<23 -M

.. 2,-.7;;- • . - - 1

Half inch diameter circles were punched from a I S.6 *4, ttri#vii:P · ,*94

sheet of 1500 grit sandpaper and attached to the 0 . I - I "te

tool bottom with tacky adhesive meant to hold •·. -, -.,::.D,�036•il . �036:--.,-., 4·*Al•
Ff ,•-27.4:•2-'.Er.3:479.-=

similar, although.much larger sanding discs to an ....,-.4 --&42') 4-:4-1<': -i:.•ija'•r 66#imt#W•,1
air sander. Two such -sheeti- of undpaper were Bj••EP.i:Billi;p=.• :hix./.. VIL•.:•1*•...I.-21

lightly buned against the seat for about 30 seconds 3figff.rar#.•:,726220-22- 6•9.-:':Lk#439

each. The only tbing visible on the sandpaper was Il1-L,.,1-�042et•ti#a#•:46:•ettai,19:.164*.·56>•.*�254g•S

a brass-colored circle. As a final touch the bare valve seat /apping toot generated Rom a /eft over prBject ppm lathe school
bottom of the tool was coated with Mother's Mag

Wheel (metal) polish and used to gently polish the seat. As a is Iess frustrating than on the car. The check valves are an

preliminary test the "A- suction valve seat was stoppered with important and often neglected part of any pump overhaul and

a tapered rubber plug, a brass valve disc was placed on the "B" the fixed valve seats inside the older pump bodies may be dif-

side seat and mouth suction was applied to the inIet connec- Bcult to assess or correct. However, valves as well as diapliragms

tion of the pump body. Surprisingly a small vacuum could be and points are all important for a pump to operate correctly.

pulled against the valve. A similar attempt before lapping the Only after the NFI'R is acceptable is it worthwhile to even con-

seat failed to achieve any vacuum by this crude method. sider a flow or pressure test. R
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' FIG. 1 SENDING UNIT

1642 THE SMITH ELECTRIC

PETROL GAUGE
By Robert A. York. Penn.

The Smith elearic petrol gauge as used on Rolls-Royce

and Bentley cars is a remarkable device capable of a high
degree of accuracy and dependability when properly

adjusted. The modern electric petrol gauge has replaced
older methods which involved mechanical linkages, spiral

float rods, sight glasses and even measuring slicks.' AH

electric gauges consist of two major components: the tank

or "sending" unit and the dashboard,indicator, Basically,
the indicator unit simply shows the position of a Hoat in
the tank and is calibrated to read directly in Imperial

gallons. This article deals with the more common faults of

the, petrol gauge system and presents a technique for

troubleshooting and adjustment that should be useful to
the owner or mechanic. The system shown is from the

Phantom III chassis; however, the information will be
found to apply to other models.

Principle of Operation

Common to all electric petrol gauges is a sending unit in
the tank that translates tile position of a float into a voltage

that varies in magnitude with the quantity of the petroI.

In the Smith gauge, a thin brass Roat is attached to an arm

and is so arranged that it is made to rotate a vertical shaft

by means of a right-angle gear drive (see Figures 1 and 2).
The gear ratio is such that as the arm moves through an

arc of approximately 90 degrees, tile shaft moves through

an arc of approximately 300 degrees. At the top of the

vertical shaft, external to the tank, is .located a poten-

tiometer. The potentiometer resistance element is circular

in form and.has its slider fixed to the top of the vertical

shaft. The battery voltage is applied across the resistance
element so that as the slider moves, it "picks off' a voltage

that is indicative of the level of the petrol in the tank.

In conjunction with the slideris a set ofelectrical contacts

that are arranged so that they close when the petrol level

falls below a pre-determined point (3 to 4 gallons). These

contacts are utilized to operate a "low petrol" warning
light on the instrument board.

The indicator unit on the instrument board is 30 Con-

structed that the voltage from the sending unit determines

the position of'a needle on a dial. The dial is calibrated to
read in Imperial gallons (3 to 33 gallons). The indicator

unit works on a magnetic principle and is best understood

if compared to a pocket compass. Just as the needle of the

compass aligns itself with the earth's magnetic field, the

needle of the indicator likewise aligns itself with an ar-

tifidally-created field within the indicator. The needle is

free to pivot and has no return spring. The magnetic field

that determines the position of the needle is the resultant

of two fields that surround coils set at right angles to each
other (see Figures 3 and 4).

The horizontal coil is connected across the battery supply

and is tapped at its mid-point. This is referred to as the

control coil. The ·vertical coil is connected between the

above-mentioned· tap and the potentiometer slider in the

sending unit, and is referred to as the defiecting coil. The

strength of the field created by the control coil is relatively

constant and varies only with the battery (or dynamo) vd-
tage. On the other hand, the field created by the deflea-

ing coil changes in strength and polarity depending on the

voltage from the sending unit. Since one end of the de-
fleaing coil is always maintained at a reference voltage

equal to half of the battery voltage ( the control coil acts as

a voltage divider), the current through the coil can flow

either toward or away from the tap connection, or even be

zero, depending on whether the potentiometer voltage is
greater than, less than, or equal to half of the battery vol-

tage, respecuvely. If the potentiometer voltage is equal to
exactly half of the battery voltage, the needle will remain at
its center position.

It can now be appreciated how the interaction of the two

magnetic fields determines the position of the indicator

needle. It should be further appreciated that the beauty of
this system lies in the fact that the indications of petroI

quantity are practically independentof variations in battery

voltage or temperature, since the system operates on the

differential principle and these errors tend to cancel each
other.
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DIAL REMOVED
Troubleshooting

Despite the fact that the Smith gauge is very well made,

and that most have lasted for several decades without any

attention, some do require service or restoration. The com-
mon faults may be divided as being mechanical or elec-

trical in nature. Common mechanical faults are: leaking or

missing floats, bent or maladjusted float mechanism, frozen
potentiometer unit, etc. Most mechanical faults involve the

sending unit, referred to by Smith as the -tank attachment-.

Common electrical faults are: broken or improperly con-

neaed wires, blown fuse, potentiometer slider not making

contact, damaged potentiometer element due to, shorts,

open-circuited indicator coils, etc. A troubleshooting chart,

Figure 5, is included to aid in relating the symptom to the

cause and thereby expedite the repair procedure. It

should cover the majority ofcases.

Checking the Indicator Unit

The indicator unit, as previousl• explained, contains two

sets of coils of relatively fine wire wound on a special low

hystersis iron core (see Figures 3 and 4 ). Checking these

coils is an easy task using an ordinary ohmmeter. The

gauge should be removed from the dash but this is not ab-

solutely necessary so long as all wires have been disconnect-

ed first. care being taken to reconnect these properly
after taking the resistance readings. Connect one lead to

the -P't terminal of the gauge while touching the other lead

to the first "-" terminal and then tlie "+- terminal. A rea+

ing of 165 to 170 ohms should be obtained in each case.

Readings which differ greatly from these, either higher or
lower, indicate a defective coil. The coils can be re-wound,

' however, this is a very difficult procedure in the field with-

out special equipment.
Another test which does not require the use of an ohm-

meter is as follows: (1) Apply 12 volts DC to the "+" and

"--" terminals of the gauge. The needle should center at
about 16 gallons. (This tests tile control coil); (2) Short

the "P- terminal ta the "+" terminal. The needle should

point to -3- or -emply-; (3) Short the "P'©terminal to the
"-" terminal. The needle should point to "32" or "full".

(This tests the defiecting coil.)

During these tests, make certain that the needle is free

to move over the entire scale. Should it become necessary

to 6pen the gauge, it will be noticed that there is a small

adjustment screw located at the bottom edge of the rear of

the case. This is used to set the dearance between the de-

Recting coil pole piece and the moveable vane. A clearance
of.020 to.030 should give satisfactory results. This adjust-

ment will have an effect on the sensitivity and linearity of

the gauge. Errors will be most pronounced at the scale

/ 1 ®

1.O
A-@

LOW PRT-ReL"
coNTIcrJ

0

W•UTE

BLACK

GREEN

"pirR• f 61
LAMP •.3

1/

FIG. 4 WIRING DIAGRAM

f ·ro #GN-sw#TcH

J tt

IND*CATOR

0

CO.r,0.
DEFL. CWL co/L

SNST'IMEMr
BOARD ./ARTH-

ends. 1643
The pointer is made or light-gauge aluminum and is

very fragile. Should any refinishing or straightening be re-

quired, it must be carried out with the utmost caution. A

scratched or broken cover glass can be repaired or replaced

by consulting Bausch and Lomb Optical Company.

Checking the Sending Unit

The sending unit is referred to by Smith as the "tank

attachment- and is usually mounted at the lop center po-

sition on the tank. Access to this unit can be gained through

the floor of the boot or under the rear seat, depending on

body style. Some quick checks can be performed without

FIGURE 5 - TROUBLESHOOTERS' CHART

Symptom - Probable Cause

Always reads "Empty"

Defective float

Sending unit stuck
"P- wire (white) shorted to pos.

Blown fuse on gauge

Positive feed disconnected

Ground (black) disconnected at gauge

Always reads "Half-Full"

"P" wire (white) open circuit

Slider in sending uni[ not making contact at all

Open defiecting coil in gauge

Sending unit stuck

Always reads "Full"

Pos. wire (red) disconnected at gauge
"P" Wire (white) shorted to ground

Sending unit stuck

Reads O.K. on part of scale, then returns to "Half"

( 16 gallons)

Slider making contact with only part of resistance wire

in sender

Intermittent operation

Weak slider spring, corroded or loose conneaions,

broken wires. loose fuse

Reads backwards

Red and black wires interchanged at gauge

COWTROL
CO #4

VANE

00 0 RED

0 0

P

0r

0JEN51TiVITY
ADJUSTMENT



2116

94 iip>16:•,82
« . jt:*frl:..trida.•4*'.t�036,;ef*442.3'.:,SA:·

4-ZA':*.:,7;62.'.hj*914,4%*,-59::6;'.GZE,-' n..r-, . ,-CA\• .6.El · ·,·
5/1:993.e#
•321,(a,•3 .'. I.:P,44(-:-*
W:,fA::..*,.3•. . ....4

5..5•216£1,..
be 49.•:t- * FT150/22e)*4/C+. 2«Ses·:%•*»»8"4·»J::2•3.•4•2:•.5<
;..,•.3«djukA.42*••:•••2•••.•.•.•,••4•7,844142*1,fA "di/2:,laijAid .*.4.kitwill#,5-Di•At...41'.Z-'1·•.4.t..•MA-*.d 4*P A '21,
Arrows point to cracks in reserve tube. It is longer in order to Sleeve in place atter application 01 epoch
dip deeper into tankwhen level falls below bottom of mainfeed-
tube.

Reserve Fuel System Repair

on a Derby Bentley

Recently, while replacing the tachometer in 827FC

after repair, my eye was caught by the lever of the reserve

fuel tap on the engine bulkhead. Having never had to

use it. I wondered if itworked OK. Flipping tothe"reserve"

position while cruising at 40 mph caused coughs and

sputters from the engine. indicating lack of fuel. Return-

ing the lever to "main" cured the trouble. Diagnosis: an

air leak somewhere in the reserve pipeline.

In deciding to attack the problem from the rear, I was

lucky. Removing the floor of thetrunk ( secured by latches

operated by a coach key) gave access to the top of the

fuel tank. Disconnecting two pipe union nuts and re-

moving four mounting screws freed the dip-tube as-

sembly so it could be lifted outof thetank. Suction applied

by mouth (Yecch!) showed that the longer (reserve) tube

would not sustain a vacuum for even a second. Cleaning

the full length of the tube disclosed the culprits - two

fine cracks at the upper end.

Soldering seemed the immediate answer. but I was

afraid of disturbing the soldered joint where the tube

joins the cap. A neatsolution turned dut to be the useof an

epoxy glue incorporating a filler, plus a piece of 14"

copper water-pipe as a sleeve. The pipe was cut slightly

longer than the cracked area and slit length-wise. Slit-

ling it permitted it to be squeezed down to a sliding fit

over the damagod tube. Then 1 mixed a small amount

of epoxy (about an inch squeezed from each of the basic

epoxy and hardenertubes) and buttered thecrackedarea

of the tube and the inside of the steeve with It. Sliding<Z
the sleeve over the cracked area sealed the cracks

and reinforced the weakened section of the tube. The

epoxy was allowed to harden about an hour before re-

assembly of the dip-tubes to the tank.

John R. Utz (NY)
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discussed is tlie why and hotu of pump operation which helps

explain the often conflicting adjustment instructions, nor have

there been many words about what to do if parts replacement

fails to cure an ailing pump. My recent attempt to overhaul

the pumps on Wraith WMB16 using the prior written words

resulted in a pump that operated nearly as badly as it did before

I started! Not being one to accept defeat, I did some research

and testing that not only solved the problem but generated

information that could be useful to other owners. Any details

given in the following are likely those taken from the twin SU

pumps on WMB16 which should be similar to, although not

exactly the same as, those from other models. Although these

pumps have mechanical switcliing contacts and Hat brass valve

hardware, much of the information.is common to the newer,

electronically switched pumps.

The current source for nearly all SU parts is Burlen Fuel

Systems in Salisbury, UK, who manufacture both SU pumps

and spares. I have listed Burlen in the sidebar along with

other sources which all offer spare parts for these pumps. The

US sources will usually deliver

SU-packaged parts or have

1-\The Wraith (and P /10 fuel pumps • 111

/=he SU electric fuel pump, mostly in dual form, was (from theWraith Handbook

• used by Rolls-Royce in many models from the pump's No.XY#0. I I--a

• introduction in 1934 through the Silver Shadow cars of

•/ the 1970s. Many other English makes used the same or Az
c>---H

E
similar pumps on their cars of the same era. In all that time the

T
pumpswere unchanged in their basic design. There were"low- L 0,.-•- K

V 5, 1 0
pressure an(1-high" pressure models and other small differ-

ences but tile basic pump and most of its internal parts .. -•1 ........ /A

remained the same. Tlie simplicity of its design rivals Ti •, , fi, 1, ' 2 .-

that of the Kettering points and condenser ignition of \ \' a

1912. Such simplicityhad much to do with the longe•ity f••t e

of both designs in the automotive marketplace, 4 - 1
W P Al

Over the decades several articles have appeared in Tz cl 11 - .-11.

both TFL and the RREC Bulletin concerning the mainte- ut M 0

nance and overhaul of SU electric fuel pumps. Tliese typi- 2

cally deal with replacement of diaphragms and contact points,

and those topics have been well covered. What has not been

//A

I•&&.,i.&-il

\•i:..'11'*•
*=.,594

1

A modem-day flat cap (r) and pedestal (9 for SU fuel pumps.
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Burlen part numbers on their own packages Depending upon

where you live it may or not may not be more convenient to go

directly to Burlen. In most instances, but not always, Burten

will be considerably cheaper until you factor in international

shipping and handling. Because of the limited numbers pro-

duced none ofthe sources may be familiarwith your particular

Rolls-Royce and Bentleyneeds, especially for the 0Ider models.

You need to conduct aparts search for a particular type (fpump

instead of a particular £:ar. B88/14 (Bulldin Janu:19 1975) pro-

vides information on various pump and spare parts numbers.

Although written 34 years ago many ofthe part numbers listed

are still the current ones used by Burlen.

The pumps are so similar that with a few exceptions, you

can almost assume that if an SU part you find looks like what

you need, then it probably is what you 11eed. That, of course,

might not apply to diaphragm springs since it wouldbe diflicult

to judge a spring's stiffness by looks alone. However, the B88

article states that there were only three different springs used

in all the various pumps at least up to 1975.

..
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The pump bodies all have an ID of A type HP dual fuel pump is shown in discs (17) with asimplernylon guide plate

approximately 2" so the. end caps are the Wraith handbook 2. The letters in (18) was a more subtle change that could

nearly all 'interchangeable. The later tlie lower right hint that the same pump be retrolitted to any of the pumps. Atop

pumps had vents built into the caps but was also used on some P III cars. Fig- the SS outlet pressure chamber there is

the nearly identical earlier pumps oper- ure KS in the Silver Cloud workshop now an air bottle (1) which revives the

ated without such a vent so it is unclear manual 3, shows how similar the pre- prewar air chamber function but with a

why vents were deemed necessary. A Shadow postwar pumps were to the pre- diaphragm (not shown) separating the air

"correct," modern replacement cap for war ones. The obvious differences for from the fuel. Thus, the possibility oftlle

a Wraith would be the flat-topped one the Cloud are the filter screens on the air dissolving into the fueI is eliminated.

I which is as the original except that inlet and the lack of brass air chambers

the pump type, -HP" and -12V- are not on top. Those chambers were similar to As on the Silver Cloud pump 3, all ofthe

molded into the cap. The new pedestal die anti-air-hammer stubs on household pumps use a nearly 3"-diameter flexible

shown with the cap is slightly sturdier plumbing situated near water faucets or diaphragm (14) clamped inside a elam-

than the original but otherwise also valves. For an SU pump the cliambers shell-like cavity (left, open side of 15)

interchangeable. are not so much to quiet the plumbing with fueI on the #15 side only The coiled

Later pump models added a some- but. as the Wraith handbook states, "to spring (13) is on the non-fuel side of the

what bulky capacitor alongside the smooth out the pulsation ofthe delivery.- diaphragm which forces the diaphragm,

points so a stepped cap was needed. Liquid that the carburetor float won't and fuel, forward (to the right) towards

Originality aside, except for details such accept immediately is pushed into these the engine. Just before the diaphragm

6,• 2

124<1 ./
Fig. K5 Fuel pump details: i *f /3

.5 '%'.'.....<«. -,
14 , *. ri•i.,11•el

13 . . ....'.9...\ ' ;'.',,,Ill••••y
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11 \ *Fk --4kANA _18' A ''/d '
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1, Cap Nuts

1 Filters

3. Pump Inlet Adapter

4. Pump Outlet Adapter

5. OutletValve Assembly

6. OutletValve Retaining Ring

7. Cap Nuts

8. InletValve Retaining Ring

9. InletValve Assembly

IO. Roller

11. End Cover

11 Solenoid Housing

13. Spring

14. Diaphragm Assembly

IS. Pump Body

3 The SiNer Ctoud fuel pumps (fom Workshop Manua/TSD 729).

as the capacitor, a cap-moun•d fuse, or chambers, compressing the air above, touches the forward end ofthe clamshell

a rented cap, any of the caps will fit any The resulting air pressure will then help a set of electrical contacts (unnumbered)

of the pumps. push tlie fuel forward until the pump can on the rearof#12 close causing the elec-

It is a similar situation for the neo- tick again. A problem with such cham- tromagnet (12) to pull the dinphragm to

prene pump covers, DW544. As the part bers in household plumbing is that over the rear which draws in more fuel for a

numberindicates, these covers were first a few months the air is absorbed into the repeat of the process. The pressure from

used prewar on the Wraith. (The Mk V water and the system must be drained tile pump is determined solely by the

is the only other prewar model to use to recharge the cliambers with air. This force from the coiled spling ( 13). There

the covers.) But the same identical cover likely happens witli fuel as well although are no adjustments that can measurably

with the same part number is found on at an unknown rate. affect pressure and as long as the original

cars through at least the Silver Cloud spring is in good condition and there are

series. There was a Silver Cloud Service Figure K7 from the Silver Shadow work- no physical blockages the pump output

Bulletin in 1959 saying that the rub- shop manual 4 shows the Irst significant pressure should be proper.

ber covers weren't all that effective and update ofthe pump hardware. The mag- The pumping area of the diaphragm

instead suggested using a wide rubber net, diaphragm, and contact switches is roughly 2" in diameter or 3.14 in2. A

band, UD 4901. For this and other stayessentiallythesame but thefiat brass compressed spring force of 6.28 pounds

updated items, exactly which should vaIve discs have been replaced by newer will provide an output pressure of 2 psi.

be used on a particular car is often an hardware ( items 19,20,21, 22). The The difference between a high- (type

owner decision. replacement ofthe eleven brass locating HP) and a low-pressure (type L) pump is
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1 Air bottle cover
2 Pump body
3 aamping plate
4 Joint washer
6 Diaphragm
6 Condenser
7 End cover scaling ring
8 Ventilator valve

21201918171615

FIG. 1(7 EXPLODED VIEW OF FUEL PUMPS

9 Valve ball
10 Ventilator cap

' 11 Lucar connection
12 End cover
13 Condenser clip
14 Rocker and blade assembly
16 Solenoid housing
16 Armature spring
17 Roller (eleven off)

18 Nyton armature guide plate
19 Valve cover
20 Valve assembly
21 Scaling wash,f
22 Filter
23 inlet connection
24 Piug
25 Outlet connection

The Si/ver Shadow fuel pumps (from Workshop ManuafTSD 2476).

essentially the spring stiffness. For these pumps. Unfortunately, the newer valves shut. Their opening action is similarly

SU pumps "low- pressure meant 1.5 psi are nearly twice the diameter ofthe older rapid. The differences between the two

and -high" pressure 2.7 psi. While some disc type and cannot be retrofitted to the sets are shown in the foreground in S.

of the later pumps developed 3.8 psi earlier pumps. Incidentally, delivering The original had a fber disc at each end

there is Iittle need for apressure reducer/ fuel at a 4-ft head requires the SS pump of the wider pivot shaft (supposedly to

regulator on any car using these pumps. to generate approximately 1.5 psi at the quiet tile operation) and the new style

What wi]I be needed is the proper inter- specified delivery rate. has two small protruding arms on the

nal spring for a particular car since some front end that can be bent for adjustment

fuel delivery systems require the extra 1 A slender shaft on the diaphragm passes ifnecessary.

or 2 pst from the higher-pressure pumps. through the electromagnet body to oper-

As wit]i any plimp the maximum pres-

sure is generated with no flow and the ..On modern SU pumps Oype SP onwards) the diaphragm
maximum flow rate is generated with

no pressure. shouid not be flexed when tightening the six securing
The'literature for the early cars had

no flow specifications while the later lit-
screuus" which suggests that f/exing or stretching the

erature tended to be more specific. For diaphragm is no longer applicable.

the six-cylinder Silver Cloud/Sl cars the

dual pump was to lift fuel 3 feet into the

pump and discharge it at a rate of 1 pint ate the electrical contacts on the rear of There are difTerences for these con-

( Imp.) in 32 seconds. For the VS Silver the pump. The original design contacts tact sets when installed onto a pump 6.

CIoud II/S2 cars, that same volume was (right) and the current-style contacts Again, on the right is the old design, left

delivered in 22 seconds. Each of the Sil- (left) are shown in 5. The old and new is the new design. The pivot pin ends

ver Shadow pumps was tolift fuel 10"to contact blades shown at the extreme are barely visible at the right rear as are

the pump and deliver 0.758 liters in 28 left and right appear unchanged. The the contact blades on top ofthe pedestal;

seconds at a 4-ft head, i.e. 1 pint in 21 inner and outer arms of either con- both ofthese items are essentially identi-

seconds. Each Silver Shadow pump was tact set are pivoted together at the rear cal. For either style, as the contacts close

to deliver the same fuel volume as both using a hardened hinge pin (not shown) against one another the upper blade con-

S2 pumps. Since the diaphragm, elec- mounted in the pedestal. 'Both old and tacts move backwhich produces awiping

tromagnet and contact hardware were new sets have a nearly identical arrange- motion across the lower mating contacts.

essentially unchanged, this increased vol- ment of springs that allows the pivoted This tends to clean the contacts but also

ume is likely attributable to the updated contacts to maintain a fairly large open makes precise alignment somewhat of a

valve hardware on the Silver Shadow gap before they nearly instantly snap guess. The best one can do is to adjust
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them so that the total wiping stroke of were required. Looking at 5, the metal of the geometry involved each addi-

the contact arm is centered with respect of the earlier contacts extends further tional millimeter of outer arm motion

to the approaching c6ntact. For the ear- in front of the contact buttons to form translates to about k millimeter more

lier Wraith pumps the handbook states a fixed stop for the outer pivot arm, The diaphragm movement, A larger lower

"the [open contact] gap at the points is metal ofthe newer contacts is somewhat gap Iengthens tile diaphragm stroke

not ofvitaI importance." The lack ofany- shorter and these contacts rely upon a and pumps slightly more fuel with each

thing to adjust is probably one reason for metal finger extending fonvard to per- tick. The lower gap is also a measure of

this instruction. form the same stop function. When the outer arm's total motion which is the

the contacts close, the upper contact sum of contact gap and blade lift from

As with the flow data, the earlier litera- blade should lift to ensure a positive the previous paragraph. Although tile

ture says essentially nothing about con- electrical contact. effect is negligible, a reduced lower gap

tact adjustment. The later the car, 'the The Shadow manual instructs to must also reduce the upper contact gap

more detailed the instructions on sett•g -check the lift- of the contact blade and/or Iift. The Silver Shadow specifica-

the contacts become. but the corrective action indicated is to tion for the lower gap is 0.065-0.075".

adjust the contact gap to 0.030-0.040". For a new contact with no adjustment

. �042Wraith: the gap at the points is not L* and gap are relatedbut not the same dis gap was. 0.095" agreeing with the

ofvitaI importance thing, making it difficult to know what sum of the 0.060" contact gap and 0.035"

was intended. From the bag, without lift. I saw no reason to change the adjust-

�042'hik VI, R Type, Silver Cloud: adjustments, the installed contact gap ment since it wouId slightly reduce the

0.030" gap at t:he contacts and also measured 0.060" and provided a lift of pump's output.

to the pump body 0.035". These values seemed reasonable In an attempt to electrically limit ero-

since they have little effect upon opera- sion of the contact points some early SU

�042Silver Shadow: 0.030-0.040" con- Hon. As long as the contacts touch, the pumps connected a resistor across the

tact gap/blade Iift, 0.065-0.075" to actual value of the lift is rather unimport- contacts. Many of the pumps may have

the pump body ant and more is likely better. been fitted with nothing at all across the

contacts. There was a time when a capac-

My measurements indicate that the con- Continuing with 5: Motion of the outer itor ( condenser 6 in 4) was fitted and

tact adjustments are rather unimportant arm in the direction of the magnet body new replacement capacitors are available

unless there is something grossly incor- (down) was originally stopped by the today. This was possibly better than the

rect. The contacts, diaphragms, and fiber wheels at either end of the pivot' earlier resistor but neither was a correct

magnet bodies are essentially the 'same axis. Those Eber parts are missing from solution. Once the semiconductor diode

for all these pumps and their operation new contact sets and the motion is now was invented all tile other options were

is not greatly affected no matter which stopped by a second metal finger extend- decidedly obsolete. A 1N4001 diode, see

i ofthe adjustment specifications youwish ing fonvardand down, Tile exact adjust- insert on FL page 8519, provides the best

to use. ment of this finger does have a smalI protection for any of the pumps using

SinceWraith contactshave no adjust- influence upon the pump operation. The contacts. A diocle:·is so small that it will

ment procedure I simply installed new smaller the lower gap the less distance fit inside even the flat pump caps and is

' contact sets as they came from the bag. the outer pivot arm can move downward incredibly inexpensive if purchased at

After reading the detailed Silver Shadow when the pump ticks. The distance the Radio Shack ($0.50 ea.) or other elec-

1 instructions I measured the contact gaps outer arm moves determines how far the tronics suppliers.

I on my already installed pumps. They inner arm, i:e. diaphragm, must move There is a limited space within the

were essentially correct and no changes before the contacts snap closed. Because clamshell for the diaphragm to move fore

and aft. The heads on old and new

diaphragms were 0.43" and 030"5

Ii,SE& - 117 thick, respectively. At first thought

r. F�442i# the thicker one would seem to be

a problem since it would limit the

, _ ultimate stroke ofthepump. Taken

- ·· '' ' · to the extreme this would be true,

however, as mentioned above,

the stroke is determined almost

'*:.-. entirely by tile snap-over action

- 1-.: of the contacts and not by the
./....-....

internal space available for move-

C.. M.6. -- ment Inoking at the right half of

..re.:Dr :· 5, one side of the inner pivot arm,

attached directly to the diaphragm,

« is seen nearly resting on the pump

Pump contact set removed fiom WMB /6 (r) compared to a,irent replacement parts (1). body (see arrow). This position
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corresponds to the fully relaxed position hiany older documents instruct that There are two styles ofdiaphragms which

with the diaphragm pushed fully forward the diaphragm should be stretched while differ in the length of their shaft: one is

by the internal spring. the six bolts ofthe bodyare tightened. The 236' the other 3". In the correct housings

When the electromagnet actuates, instructions are confusing and contradic- the operation and adjustment of either

the diaphragm pulls this inner arm rear- toiyontllisaspectwithneither"stretching- is identical. Ifthe shaft is screwed in too

ward (up) and the outer arm snaps down- nor the direction of stretch being clearly far the contacts can never snap open

ward. The resultis that theinner arm will defined. Some texts insbilct'to pull the when the shaft. moves. Starting from

stand a few mm above the wider pivot pivot pin to stretch the diaphragm. Oth- such a non-opening contact condition

bar. This position corresponds to the dia- ers instruct to insert a matchstick under the adjustment procedure is to push the

phragm pulled fully to the rear as it was the outer pivot arm to force the contacts diaphragm reaiward to its stop and screw

when the diaphragm was adjusted. As closed to energize the magnet. The Mk VI the diaphragm out until the contacts

the pump discharges fuel the inner arm manual instructs to do eitlier of these as barely open. The "standard" adjustment

moves forward (down) as fuel moves out alternatives. A third method uses a screw- is then to back the shaft out an additional

of the clamshell cavity. When the pump driver under the inner pivot arm. The four bolt holes which is 9 turn of a 4BA

is powered the inner arm will never reach latter two pull tile diaphragm. to the rear thread or 0.017: However, this is not

its rest position. Instead, when it reaches while the first does the opposite, allow- a magic number. It is intended only to

about the height of the wider pivot,bar

the contacts snap closed and the pump 1.220.:i.-·: 6·.5' 2..X...ff.J:.: ..'P............:,1.-,1 ..3..:..C. ••.. ..:3. .'ali:.... ' i.
ticks. Byexaminingthe clamshelldimen- •-1:i:. t........ ..3 -:·.· ·. •... · ·t...3.22:--.·: ..2 .-.... .... .., -; -:.. ... .,• . -

sions one would expect a maximum •·.-•.·.t·...,:... ::. :·.-:· 1''e.....·'.6"··.,··......··:....:··:';·.-·.:····:·'/pfv,I, ::·;i

stroke ofas much as 5 mm. In reality, the W.:.·22: · 1 . :. =:.·•-..:7•.: :· ..::c:.•.i ·.·.:.:' . ·ifi•A t·.2 26..2.-·- ..-i-. 7 14*rr•Z,I'.'•9

contact springs limit the stroke tp about ••..:·,·:·· ' i•. 2·<9·.-1.. , 2 · 1·...:·: j·..···: :·:-·• '. °·-•::·E -•: ' -··· - ·<•

2 mm or less.

What does this mean forfueI flowrate? 3.'-·•:•:·1.:2·'·- •·'.·'\•I•li•-«S,•.21·1· ··:I-•-,I•i.•.S..:...,-'. .1....

Using a 2" effective pump diameter tr.... ' -:.Ih.·-....1••41··:,a----m I•·•·I..:a-7-· ....i.
, - ... 0- -& --. ..m .. ..- -- - .-

and a 2 mm stroke, each stroke of the i:...1 ; ......5../.-==r.#Il·· . dal//"dill/6/I

pump could supply approximately 40 ec 5, · r.. - :,; 4 2. --1£r.•Illis

of Iiquid. Tlie earlier pumps arerated at : --:.. ':.·-•,2-'-·.-•;./Bft· . -'-_-.-.'I'- -·. -·.... =-.....-:.·- -

up to 10 gallons ( Imp.) per hour. That .·:i-

would be 45,461 ec per hour or 12.63 ec ..1- ·
.:.1

per second. Even recogni,ing the crude 1 - 1 - . .. '11 �036i...'�0369..2 ..•...-•, i.,

assumptions in the calculations, this tells t:.: ..1 2..... -:.- . \,1//:28/1
6.2 , -us that one pump stroke per second · · · ·· ·· ·· ·· ·-· ·- · ···· * ··---·-·2··

should more than supply the maximtim Old- (r) and new-style (0 contacts installed on an SU pump.

fuel flow. In other words, although they

might tick faster when initially filling ing it to move further forward although ensure that the contacts will snap open

empty lines etc., the maximum sustained only slightly In some instances the Arst when the pump is being operated cold,

tick rate ofan SU pump is intended to be method may do nothing at all. The inner hot or however. In fact, the various RR

Iess than once a second. pivot arm on the left in 6 is not resting on manuals speciB' this adjustment 'to be

If your pump. refurbished or not. the pump body. Pulling this pivot pin will anywhere from four to eight bolt holes.

ticks once per second when feeding a do nothing. Experimentation has shown Within obvious limits this adjustment is

non-running engine, as those on WMB16 this step to be unnecessary and potentially unimportant as long as the pump ticks.

did, you do not have a useful pump even detrimental since it call alter the rest posi- The exact positioning of the diaphragm

thoigh it ticks. I would also disregard the tion of the inner pivot arm. It is believed within its cavity will be slightly changed

words saying that one of the two plies of to be an outdated instruction for old- but the length of tlie stroke, which does

the pump diaphragm should have a hole design diaphragms. The Shadow manual die pumping, andwhich is determined by

through it. None of the ones examined from 1971 does not mention anything tlie contact springs wilI be unchanged.

have, or ever did have such a hole, and except to tighten tlie six screws. An Auto-

wliy should they? Manufacturing cost car SU pump article reprinted in 1972 on Although FL page 485 suggests that

cutters would have. eliminated that.sec- FL pages 1436-8 states: -On modern SU the pump tick rate can be changed by

ond layer if it did not serve a purpose. pumps (type SP onwards ) the diapliragin altering this diaphragm adjustment, my

The purpose of a double-layer dia- should not be fiexed when tightening the experiments prove otheIwise. As long as

phragm is to provide some extra lifetime six securing screw•- which suggests that the contacts snap open, the tick rate is

if one layer happens to develop a per- flexing or stretching the diaphragin is no determined by the springs in the electri-

foration. Neither layer should originally longer applicable. By the ways it will be cal contatts and the flow rate insi(le the

have a hole. In fact, don't be surprised if easier for you to understand the above FL pump ( from both leakage and engine

a modern diaphragm is made witli only a reprint ifyou realize that pages 1437 and demand). If the pump clicks once and

single ply. 1438 should be read in reverse order. tlien stops completely then the dia-
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phragm is likely adjusted too far in and should be backed out a bit but it will be impossible to build enough air pressure to

which is opposite. to the a(itice �254fFLp. 485. An additional cor- make the pump quit ticking. You will not be able to tell if the

rection to note in that article is that its Figure 1 is incorrect in "no flow tick rate" (NFIR) is acceptable.'For that you need to

showing the contacts on the batteiy side of the magnet coil; the pump a liquid.

contacts are always on the earth side of the circuit. From the Wraith liandbook: "If the pump struggles in its

The characteristic "tick- when:a pump operates is mostly work and becomes very hot, it ts an indication that there is

the sound of tile contact points and springs clicking as they an obstruction somewhere in the pipeline.- If the inlet line

switch the electromagnet on and off. After the first'few ticks is blocked tile magnet may not be powerful enough to move

pressurizethe ]ines with the engine off, the pumps should theo- the diaphragm. In this case the contacts will not open and the

retically not tick, indicating there is no fuel demand. The more magnet current will be continuous and quickly heat the coil.

fuel demand, the faster the pumps should tick. Contraryto the However, since tile pumps are meant to tick Iess than once

suggestion that these pumps work nearly as well pumping air per second, anything that causes them to tick rapidly call cause

as they do fuel, it is nearly impossible to judge pump health them to heat although not as much or as rapidly as a blocked

by using only air. If powered in air the pump will tick rapidly inlet pipe. The pump inlet (suction) and outlet (pressure)

which tells you only that the electrical bits are operating. By valves which tend to be ignored in most literature must be in

blocking the output'with your thumb tile pump might slow good working order or any pumped liquid will leak backwards

causing the pump to tick rapidly. In the Shadow pumps these

valves became a plastic flapper but the originals were a plain,

flat, 0.018" tllick brass disc of W" diameter. Some of the ear-

Iier brass valva discs had a cross-hatch pattern on one side for

unknown reasons. Ifthis pattern is placed aggin•t the valve seat '

tile valve can never seal effectively. They may not seal correctly

even ifproperIy oriented. With the pump sitting upright both

fluid flow and gravity have a part in opening and closing these

valve discs which must seal against a plain brass seat. In the

assembly shown in 2. the upper pressure valve and seat (E, H,

I) are completely removable and replaceable if needed. The

lower suction valve seat is permanently pressed into the body

and only its brass disc (K) can be replaced.

The non-replaceable nature of the lower seat in the ear-

]ierpumps can cause problems and maywell be the reason for

occasional admonitions against attempting to rebuild pumps

that use the Eat brass valves. Roy Bertsch was trying to give us

hints with his words on FL p. 1295: -Check valves in the pump

body and lap them if necessary.- With no further explanation it

was not immediately obvious what Roy was saying. The valve

discs each move very little vertically: H is stopped by the spring

clip I, and K bumps against the bottom of the valve cage E.

For both discs the total motion is about 0.025' which is deter-

mined by tie dimensional accuracy of the various valve and

pump body parts. Thinking that the lack of a sealing washer

under the valve cage E was allowing fuel to leak around the

cage, I'placed a red fiber washer under E to better seal that

path. Unfortunately, this allowed the suction valve disc to move

vertically almost twice its normal distance which proved self

defeating. The valve disc moved further, it took longer for fluid

backfiow to seal the plate onto the seat, and the resultant leak

rate through the vaIve was greatly increased, not decreased,

The washer was quickly removed. Although such washers are

used in other models ofSU pumps theyweren't helpful for this

one. TVhat might work in a similar pump may not workparticu-

•arly well as a retrolit to others.

Part II will conclude this series with spec#ic nuthodsjor

testing andrepair �254fSUfuelpumps.
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ALPHABETICAL LISTING

OF SUPPLIERS

FOR SU PUMP SPARES

Burlen Fuel Systems Ltd.

Spitfire House, Castle Road. Salisbury

Wiltshire, SP 1 3SB, UK

44 (0) 1722 412 500

http://www,burlen.co.uk/'

Fiennes Restoration Ltd.

Clanfield Mill, Little Clanfield

Bampton, Oxon OXI 8 2 RX, UK

44 (0)1367 810438

http:#www.fiennes.co.uk/

Little British Car Company

29311 Aranel

Farmington Hills. MI 48334

800-637-964Q

http://www.Ibcarco.com/

Moss Motors Ltd.

440 Rutherford Street

Goleta, CA 93117

800-667-7872

http://www.mossmotors.com/

Victoria British Ltd.

14600 W 107th Street

Lenexa, KS 66215

800-255-0088
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• it's probably a sde bet to say that 50% or S.U. Carburetors

• •more ofBritish cars built between the end

-i lofWortdWar II and die early 'TOswere Et-
• ted with tlie fascinating but idiosyncratic S.U.

- carburetor This indudes eve•thing from Theory and Practicalities

M high-end luxury cars such as Rolls-Royce,
0 Bentley and Aston Martin to low-end grocel By Graliam White (NC)

M getters such as Austin, Aforris and MG. A few

C holdouts chose not to use S.U. carburetors. S.U. carburetors work on the so-called "con- perfect mixture. If the exhaust of an engine

3 These included the Rootes Group ( Sunbeam stant. vacuum- or -constant velocity- prind- running a stoichiometric fuel/air mixture is an-

and liillman) andVauxhall. Manyprewarcars ple. With thisin mind, forget about anything 117Ed. no unburned fuel willbe detected an(1

were also fitted with S.U. carbs. A good exam- you ever learned about conventional carbure- tliere will be no unused oxygen. Iftlie mixture:

pie being the pre:Derby Blower Bentleys tors, these things (S.U. carbs) are a very dif- was ricli, that exhaust analysis would reveal

with their. huge supercharger protruding ferent animal. liowever, regardless of the unburned fuel. Likewise. if the mixture was

tlirough the radiator #ith an S.U. bolted to it. type of carl,uretor einployed,, the final out- lean, the presence ofoxygen would be evident

Themost commonlyaskedquestionis: what come is the same: meter the correct ainount in tlie exhaust. Even tlie so-called chemically

does S.U. stand for? It stands for Skinners of gasoline at all throttle positions, engine perfect stoichiometric mixture isn't always the

Union, Invented by the three Skinner brothers speeds and power settings. The engine does- ideal mixture. For maximum power, a mixture

at the turn ofthe 20'1' century it originally used nt care how this function is perfonnedjust as stightly rich of stoichiometric is preferable.

leather sealingwashers instead ofthe aluminum long as the appropriate amount of fuel/air And for maximum economy a mixture slightly

piston, llie Skinners were in the leather busi- mixture gets into the cylinder. lean of stoichiometric is preferable.

ness at the time and therefore needed another Most carburetors are a compromise to

outlet for their production facilities. Iet's take a look at liow an S.U. carburetor tlie extent that they do not supply a perfect

does its thing. First offwe need to understand mixture throughout all operating ranges. Un-
r
5 H the basic function of a carburetor. Ideally, a der some conditions a ricli inixture occurs

4 stoichionietric mixture is fed to the engine un- and in other operating conditions a lean mix-

/ der 811 conditions including all throttle posi- ture exists. This is especially true with fixed-
/

. tions, at all loads, any rpm and do all the jet carburetors. However, an S.U. can

D foregoing at any altitude. Stoichio,netric is an overcome some of these compromises. Mea-

often-used term; it simply means a clie:nically suring mass air flow througli tlie intake man-
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This simp#fied cross section shows the key components that make up the SU.

carburetor. Nom that in thisview apartial throttle opening is depicted, i.e. the

throttle butterjilisopenapproximately 50% and consequently the piston has

risen to asimilar 50%of its stroke, provided theengine isunder load. If the

engine was not under loaot thepiston woutd not rise as hijk

A. Choke pistom B. Needle; C Suction piston; IlSuction chamber, E Manifold

pressure duct thatcommunicateswith top ofmotionpistom G. AmbientpTes·

sure duct that communicateswith underside ofsuctionpiston: H. Guide Tod

J. Mainjet showingfuelfeedholes

Aaosssection through the carburetw. A Banjof:tting»»1supplyfrom

pum•. B. Fuel.fliter and spring C Floatchamber needlevalve seat; D. Float

chamberneedle; E Float ; F. Float chambersecuring union boltG Mainjet H..

Taperecineedle; 1. Choke piston; j.Suctionpistom KOil danlpeddamper;L

Mainjetadjusting nut. M. Choke leven N. Outercable damp
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E o p Technical Feature

ifold is the key. S.U. carburetors perform this in front of the throttle, butterfly or some- fuel. When the tlirottle is quickly opened, a

function by compwing the &1AP (inanifold thing less than ambient. The bottom side of inomentary rich nlixhire is required, other-

absolute press,ire) against ambient pressure. piston C is exposed to ambient pressure via wise the engine will suffer a lean stumble un-

i On a -standard- day, at sea level and 59° duct G. In this way, the piston C will rise til things get stabilized. Conventional

Falirenlieit.. the atmospheric pressure is and fall depending on manifold pressure in carburetors just use a small-diameter rubber

29.92 inches of mercury. in other worils, if a front ofthe throttle.butterfly To keep things piston running in a cylinder that squirts the

perfect vacuum were pulled at sea level un- in alignment, an accurately groutid guide appropriate amount ofrawgas into the intake

der standard day conditions a colunin ofiner- rod, item Ii, runs in the · suction chamber manifold. S.U. carbs accomplish this task by

cury 29.92 inches tall could be supported. At easing. To assist the suction piston drop to restricting or slowing down the rate of ascent

higher elevations, tlie atmospheric pressure its lowest position when the engine is shut of the piston assernbly, consequently choking

drops roughly in the proportion of one inch down a light coil spring is used to augment off the intake and forcing a richer inixture

of mercuty for evely 1,000 feet. As an exam- tlie piston's weight. A long, tapered needle into the intake manifold until the piston rises.

ple, at an elagition of 5,000 feet. the atmos- valve, item B, attached to choke piston A, Although not shown in Fig. 1, a small-diame-

pheric pressure would be approximately also rises anil falls in unison with the piston ter piston runs inside guide rod Il. Item K in

24.92 inches of mercury. The figures quoted assembly. Tapered needle B rises and falls in Dl shows tlie damper. Attaclied to this piston

are for a standard day and of course in tlie a fuel jet. As the piston assembly ( and con- is a rod with a thumb screw at its end which

real world nothing is standard; that's one rea-. sequently the needle) rises, the tapered screws into the top of the suction chamber

son why we have weather variations. The fact needle exposes a larger annular gap in the easing. Guide rod H is filled with a light oil.

that S.U. carbs have tlie capability of measur-, main jet which allows more fuel to Ilow into Therefore, if the piston assembly tries to rise

ing mass air Bow means that they are not af- the intake manifold. The main fuel jet com- rapidly, its progress is retar(led by tlie dash-

fected by altitude. With conventional municates with the float cliainber via a num- pot piston running in.the oil. As rnany S.U.

fixed-jet carburetors, tlie inixture richens ber of lioles drilled in its periphely. Wlien owners know only too well. keeping the dash

with altitude. In other words, if a fixed-jet tile engine is shut down, tlie pressure above pot filled wifli oil is an ongoing chore.

carburetor has its inixture correctly set for and below the piston is the same, i.e., ambi-

sea level conditions, at higher elevations-tlie ent, therefore the piston will drop to its low- One feature of the S.U. that is unique in the

mixture will be ricli. est position under the influence of gravity world of carburetors is the ability to change

So now the question is, how does the and the light coil spring. mixture strength without changing jets. As

S.U. measure mass air flow? The answer is we've already seen, the amount of fuel al-

disarmingly simple. If we refer to •, a The foregoing is avery basic--perhaps over- towed to limv into the engine is determined

floating suction piston, item C, rides in a simplified-explanation of how the S.U. op- by the annular gap created by die needle and

cylinderwhich also gives the S.U, its charac- erates. Now we need to look at other main jet. If the main jet is lowered then the

. teristic sliape. Integral with this piston is a operating conditions such as cold start and mixture will be enriclied thmughout the op-

smaller-diameter choke piston, item A. accelerating. For cold start operations a enting range. likewise if the main jet is

which governs the effective choke area of ·richer than normal mixture is required. Tlie raised the mixture will be leaned throughout

the carburetor. Duet F is open to chamber S.U. accomplislies this by die simple means the operating range. Raising and lowering the

D above the piston. In other words. suction of dropping the main jet, itemlin [Il. By do- main jetisaneasy (too easy?) task performed

chamber D is exposed to manifold pressure ing tliis a larger annular gap is exposed to by simply screwing in the main jet .adjusting
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A dose-up oftheatI-importantmainjet assembly locatedat the bottom ofthe

carb•etor. Variousneedlesand mainjetscan be installedfor an almost inf,nite
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The piston liftingpin. If this is notf,ttedthen thepiston canbe misedwith a

screwdriver. (1. Lock screw, 2. Jet adjustingnut, 1jet head, 4. Fuel supplyfrom

thejloatchamber.) Note the oil well inside theguide rod. This is the infamous

dashpotthat needs to be replenishedwith oil on a regular basis.
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nut, item L in [••. And herein lies one of the drop the main jet an

S.U. Achilles heels. It has wonderful adjusta- electr·ic solenoid actu-

bility but it also allows for maladjustment. an ated via a switch from '-

all too common occurrence. Howevet, there the dashboard drops

is hope for the weekend wamor. Most S.U, the main jet. In con-

carbs have a small spring-loaded pin on the junction with dropping _ - _

side under the suction chamber. Its only func- the rnain jet, the choke ..=--'.....
tion is to raise the suction piston by Yi•" (see engages a cam mecha- -�042-

•). The purpose of this pin is to check for nism that kicks up the .
1 Q.- .

mixture strength. Three basic scenarios are idle speed by opening .."..'
..�036---- '.

possible: too rich, too lean or correct. With the throttle slightly. -- 4

the enginewarmedup,pushtliepinupwhich Overhaul kits and r .....

also raises die piston by the requisite AB'. parts are still available. ... f

Too rich: If the rpins rise and reinain raised Like any old and worn i
out carburetor, tlie usualthen the mixture is too rich. =

Too lean: If the idle drops and especially if problems can raise their et
ugly head #ith S.U, : 4

the engine stalls, the mixture is too lean.
Correct mixture: The engine speed women- carbs. TVorn throttle

· , shifts which cause vacuum leaks result in atarily rises and then drops to the origtnal
idle speed--tlus is where it should be set. rough idle. Other problems include off-center

needles, needles-not seated correctly in the
If your S.U. does not have the little spring- ehoke piston, bent needles, incorrect float

loaded pin to raise the suction piston. the height etc. On twin or triple carburetor set-

same function can be achieved by re•:noping ups, it's important that they are synchronized.

the air cleaner and carefully raising the clioke The best way to perform this check is with a
piston with a screwdriver. Unisyn flow meter or other air flow meter. It

Item 111 in • shows the choke lever. As can should be realized that with twin andtriple , .

be seen, unlike a conventional choke which carburetor set-ups, each carburetor can have

closes off the choke area with a butterfly its throttle position changed independent of'

valve, the S.U. simply drops the main jet for the other carburetor(s). Synchronization

a rich cold start mixture. Sonic S.U. applica- should be performed prior to mixture check-

tions employ an electric choke. In other ·ing and/or adjustment. Another important de.

words, instead of using a cable and lever to sign feature ofmulti-S.U. carburetor set-ups is

the so-called balance tube which ties in the in-

take mamfoIds and thus stabilizes the pressure

fluctuations each carburetor is exposed to.

Without a balance tube the pistons would Hut-

ter, especially at idle This is (lue to the firing

order employed bythe engine, regardless ifit

is a 4,6 or an 8 All in all a Vely clever design

and once its idiosyncrasies are understood,

S U carbs are wonderful and offer owners lots

ofleeway for twealong and fine tuning.

This article appeared ong,�442allyin the mapzine Auto
liatorerandis reproduced herewith permission of
the mithor R

See also book m·ew in FL01-6, p. 6428 ofHo:z; to
BlitldandPmierbine SU Carburettors.
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A ... 1- - .an
er- The two assemblies on the left andcenter show

thejecasseme. The assembly on the right shows

An explodedview ofartS.U cart,uretor. Itemsofnote are #21 which shows the dashpot piston.justvisible in the suctionchamber pistonassembly and hydraulic

thisview is the guiderod.'item H in Fig 1. The dashpotpiston(#21)runs inside the guiderodwhich is also damper 7;le need/e is not shown in this vieR

lited withoil to actas adamperandperform thehnction ofacceleratorpump. w moTe correctly, enriching however. itwould normally be.•tted tothechoke

device»sudden throttle openings. Coil spzing #23isa lightspring thatassists the piston overcomefriction. piston on the lower right
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