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Rear Brakes (All Types) Rebuilding, Modified
Parts, Objective and Background

R-R Silver Dawn, Silver Wraith. Bentley MkVI, R Type.

N.W Geeson 2014

Background

The rear foundation brake assembly was really a joint venture between RR and Girling, although the basic
design followed Girling practice and patents, R-R supplied some components to Girling for assembly and
also designed certain of the finer details.

Immediately post war the design was based on an update from the Bentley Mk V wedge brake of 1939/40
and the rear brake general arrangement layout was shown in drawing RG 3154 in early 1945. From that
point onwards the design went through a series of modifications to improve the durabi lity and operation.
Almost every component was altered between 1945 and 1955 but in spite of that fact except for a reversal of
the intershoe linkage the basic design remained unaltered.

One often hears of the so called servo lag, that although present shold be hardly noticeable. If the owner
needs to take particularly really extra care when travelling forward in a confined space, something is clearly
wrong. Due to the brake design there is an admitted loss of efficiency in the rearward direction. It is hoped
that this article may meet its objectives and make inefficient braking on these cars a thing of the past.

The average owner will usually look over the rear brake assembly, and finding that the brake is purely
mechanical operated, will be over joyful that nothing could be simpler. A master of all things mechanical he
is sure that rebuilding these rear brakes can be
have a bad day. Nothing is simple on Rollsi Royce products, nothing taken for granted and nothing
assumed.

Objectives

There is almost a total failure on the part of those owners who rebuild one of these brakes to understand the
relationship between the rear brake lining contact and the brake servo operation. The result in many cases
is very excessive brake pedal travel and poor servo operation. One of the objects of this article is to describe
the rear brake lining to servo relationship, point out what goes wrong and how to avoid the problems and
improve overall braking performance.

As a number of minor but important changes took place during production it is possible for the unwary
owner to inadvertently mix up component parts. Some of the later parts can be incorporated into earlier
assemblies with dramatic improvements in the operation and durability; therefore repairers should be
aware of these subtle differences in the component parts. It is intended to highlight the differences in
individual parts.

It is hoped that if an owner rebuilds the rear brakes as described and has followed the hstructions in a
previous article regarding assembly of the front brakes **(late type cars only), it should vastly improve the
braking system operation. Any owner should then only need to seek out and read an intended forthcoming
article on the linkages and servo to have brakes in an exfactory condition.

** Earlier type front brakes can essentially be rebuilt by following this particular article as other than a
mechanical actuator instead of a hydraulic one the assemblies are basically the same.
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Firstly it is intended to cover the important relationship between rear brake linings and the
servo operation. This relationship is often not understood. We shall see how fundamental
the rear brake assembly is to the correct operation of the servo, in fact if the rear brakes are not working
100% correctly then neither is the servo. Afterwards the assembly of the rear brakes is described and then
this is followed by a detailed description of the various parts.

Any mention of the Bentley MKVI brake assemblies includes the relevant Rolls-Royce models.

A number of different technical terms differ between countries; in this account brake expanders are also
referenced as actuators.

Brake Lining Contact ééthe i mportance to Servo oper

Fig 1. An action will cause an equal and opposite reaction.

Most owners are under the impression that force applied at the brake pedal is directly applied to operate the
brake servo. In fact this is not strictly true in the same way that it is impossible to push against anything
without having your feet on the floor to react against the effort. It is important to understand the relevance

of this situation and | have attempted to use an analogy of a half knot to illustrate the reasoning.

Fig 1 shows an half knotandr eader s wi | | i mmedi ately recognise tha
simultaneously then there will also be a reaction a
ends O0OA6 or 6B6 are pulled butetwiel oppbesndereadtisen
The reason is that we need an opposite and equal force to be applied at the opposite end to the one that we

are pulling. I n practice we would apply that opposi
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however if we could just hold one end Aafi
would also have a reaction at the loop.

BRAKE ROD
CONNECTED
BRAKE ROD > T0 BRAKE
CONNECTED T PEDAL
REAR
BRAKE

BRAKE SERV(Q
DPERATION

Fig 2. How the example loosely fits our brake operation.

Now if we replace the notations with those as shown in Fig 2 and add a circle to represent the brake servo,
the forces and requirements may be better understoo
rear brakes, the action here beingtohod t he end Afirmlyd once the rear |

dr um. From that point onwards any pull force at the
brake pedal, will result in the operantvengreate éffort he br
being applied to the rear brakes. I n this analogy t

represents the brake servo, this is a schematic illustration and the actual action is axially, which means a
side force operaes the cams of the servo.

Further study of the above description will show th
turn allow further movement of the brake pedal rod
compounding of th e leverage system from the brake pedal to the brake linings any lost or excess movement

at the rear will have an exaggerated effect on brake pedal travel. The farther to the rear in the brake system

that the lost motion takes place, the worse the brake pedl travel. This can easily be proven by noting the

increase in pedal travel if each rear brake is slacken off by two notches of each brake adjuster, each notch

alters the drum to lining clearance by 0.004 inch only, so this experiment would only back the I inings off

each drum by less than 0.010 inch, yet pedal travel would be very noticeable.
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The above hopefully explains why the brake servo is directly affected by excessive rear
brake and rod travel. What is of interest to us at this point is to ensure every single scrap of
excess movement is removed from the rear brake operation and this will enhance servo operation and
reduce pedal travel. It is also of importance to note that unless the rear brake assembly is correct the brake
rods cannot be adjusted andset, nor can the servo.

Brake system performance

Firstly we need to define excessive pedal travel and set out to characterize how good the brakes should be in
operation.

When these cars were new they literally had the best brakes in the World fitted to astandard production
car, not only were they good, they were exceedingly good. A recorded comment from an RR tester who was
comparing different car brakes under severe conditions says it all, after testing a Cadillac, he commented
neé. . épity trlee alnr aokds omem|l extr ao.

Flexibility in the chassis and brake rod system, and the necessary working clearances cause lost motion at
the brake pedal, certainly no more than 1.25 inch (30 mm) at most, should be tolerated.

At speed the system or servo lag is pobably around the same lag as that experienced when disc brakes are
applied in wet conditions. In close quarters like those experienced in rush hour traffic there should be no
moments of panic. On my own car | have demonstrated many times that an application of the brake pedal

after a free roll downhill of only 3ft to 4 ft. results in a front end dive. Heavy brake pedal application at

medium speeds will leave four tyre rubber marks on a road surface. On two occasions M.OT testers have
commented thatthecarac hi eves a higher O0OTapleyd brake meter r
Admittedly like all drum brake cars they need more care taking during reversing movements.

Admittedly, many owners will not recognise the above comments in connection with their own car, but
hopefully the data encompassed here will ensure that they can bring their car up to the normal standard. In
short there should be no doubt about the braking performance.

Note:A O6Tapleyd meter i s an i nstr unmmetertthatisaged duringtestingor r e
to check brake retardation when it is undesirable or impossible to brake test on rollers. It is necessary to use
a meter because these cars should not be brake tested on rollers.

Excess brake travel caused by parts that a re external to the foundation
brake.

4

> _ A
BENTLEY R TYPE 'R’&R%PRWG
FRONT SHACKLE
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Fig 3. A Bentley MkVI rear spring showing Fig 4. Bentley R type front shackle, a prise
the likely points of breakage. bar needs inserting between the bracket and
spring eye to highlight shackle wear.

BENTLEY R TY
REAR SPRING;:
SHOWING SPRING SPREADER
AT REAR ENDigesw:

SHACKLE PINSSHOWN OFF THE
CAR

Fig 5. Wear on the threaded part of this Fig 6. Just for the inqwsmve ones, showing
shackle pin will add to the brake pedal just where the spreader bar sits at the rear
movement. end, if you need to spread a spring.

To enable this article to be kept as simpleas possible the descriptions of mechanical components has been
limited to the area from approximately the rear spring front shackle line rearwards. It has been assumed
that the brake linkage is roughly adjusted in accordance with that described in the workshop manual.

Excess wear at the rear end of the car that is not directly in the brake rod linkage is usually limited to the
following points. As the rear brakes are operated by rods that depend upon these linkages being pulled
forward against an axle mounted brake actuator assembly, any axle movement will have direct implications
on brake pedal movement.

Rear Springs

Rear road springs need checking to ensure that their main leaves have not broken, as this will allow the
complete rear axle on one side to nove fore and aft as brakes are applied and released. A similar movement
will occur if there is excessive wear in the rear spring front shackle pin. Fig 3 illustrates the most likely point
of leaf breakage, which can also occur right adjacent to the main laf front spring eye just under the black
coloured leather spring gaiter shown in Fig 4. If wear is present in the front threaded shackle pin it will
usually show up as a wear or rust witness mark around the shackle pin washer as shown also in Fig 4. The
spring gaiter will need at least partial removing if it is suspected that a spring leaf is broken so that a
thorough inspection can be made of the leaves. Leaf breakage normally occurs when the shackle pins have
seized at some time due to lack of lubrication. Fig 5 shows a close view ba threaded front shackle pin.

Some idea of the wear in the shackle pin will be gained if a tapered bar or tyre lever is inserted between the
spring eye and shackle bracket and moved up and down.

To satisfy our most inquisitiv e readers Fig 6 shows the rear end of an R type rear spring illustrating here the
opposite end of the spring spreader bar being used inFig 4 to spread a spring.

Equaliser Bar
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BENTLEY MKVI/R TYPE
REAR BRAKE EQUALISER
AND LINKAGES

'BENTLEY MKVI/ R TYPE

i)

AWELL WORN EQUALISER ANCHORAGE CLEVIS PIN, OWNERS LITTLE REALISE
THAT THIS PIN IS WEARING ALL TIME THE CAR IS BEING DRIVEN

IMAGE PROVIDED BY RICHARD JAMES

Fig 7. Later type rear brake equaliser Fig 8. This equaliser bar clevis pin is in dire
linkages, early assemblies hung from the shape, at this point you are close to full
R.H axle tube on a rubber strap. brake failure.

Fig 9. An equaliser with severe rubber rot!

The equaliser linkage is so called because it divides theotal pulling effort applied to the brake rods equally
between the two rear brakes. This particular part of the brake linkage is carried on a bar called the equaliser
bar, shown at A in Fig 7.

Still referring to Fig 7. At the rear end the bar complete with linkage is suspended off the right hand axle
tube at point E and at the front end the bar is pivoted off a chassis bracket at J. This point J also shows the
clevis pin which allows the pivoting action that is required to keep the angles and pivots of the brake system
in synchronisation as the axle rises and falls under the influence of the road springs. The equaliser front
anchorage clevis pin is subject to extensive wear as it is continually moving when the car is driven on the
road, regardless of whether the brakes are in action or not.

A typical well-worn pin is shown in Fig 8 and regular lubrication with an oil can using EP80 / EP90 will

help prevent this horrendous, and potentially dangerous wear. A clevis pin in this condition will allow the
brake linkage to move back and forth in the same way as a broken spring leaf. It is a very wise precaution on
any of these cars to inspect the condition of this equaliser pin during servicing as breakage will cause brake
failure.

It is often necessary to removeadjacent chassis fittings and ream out the chassis bracket to allow an
oversize equaliser bar clevis pin to be fitted. Of course the equaliser bar will also need dismounting from the
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axle tube end to ream the hole at the forward end of the bar, and perhags more likely h
renew the rear three mounting rubbers at Fig 7 points B and D. In the worst case the !
rubbers will look something like those in Fig 9 these are in a very sorry state, and are a factor in this car
having very poor brakes!

COMPLETE EQUALISER LINK / '/\:\

_@f\\ J
S 5 o

= I
i

Equaliser link
top rubber bush

Equaliser bar
main rubber
bush f

Equaliser link '\
bottom rubber
bush

2:125° EQUALISER BAR
Fig 10. A closer look at what those rubbers Fig 11. Take care to check the equaliser bar
should look like. sits in this position.

REAR BRAKE EQUALISER
MAIN PIVOT PIN

Rust, Pin replaced with
new R-R unit.

Fig 12. Equaliser pin showing how they
suffer from water ingress, at least remove
and grease yours!

The positioning of these rubbers is also shown again in Fig 10 and Fig 11. Note, that the larger bottom fixing
is positioned in an upstanding situation, which allows the rear brake cross rods to run level across the rear
of the axle. If this larger end is positioned downwards the cross brakerods run in a vee form when viewed
from the rear of the car, and do not pull straight.

When the large bush is replaced it is necessary to slide the complete equaliser link complete with the bush,
as shown in Fig 10, all the way down the equaliser bar fromthe FRONT end. The bush cannot be fitted from
the rear end of the bar. It is advisable to clean and actually paint the bar and let it dry before attempting to
fit a bush. Prior to fitting, the bar is then liberally coated in WD 40 and the bush assembly sl id smartly
down the bar without stopping. It is a brave man who stops when fitting one of these bushes, once

Page |7 www.kda132.com |Ashley@kdal32.com



' KDA132]
stationary the grip of the bush needs seeing to believe and moving the bush from the : :
resting point is not a good option. Fig 11 shows clearly the inal positioning of the equaliser
bush. This position is important in order to allow for rear road spring deflections and axle movement

without such movements applying the rear brakes. The two smaller bushes on this assembly are mounted
on the equaliser link and the bushes are captured on the link by the ends of each link leg being riveted over.
Other details of this equaliser bar and a sketch of a suitable replacement drop link can be found by

Vi ewiRega&d@ Axl esé. What Fa)iél.s oann dsiteWhsy wePoar t 3

Other than wear in the clevis pins that secure the brake rods it may be likely that the clevis pin holes in the
lever item P in Fig 7 need welding up and redrilling to suit the clevis pins. The pivot pin item K in Fig 7 is
vulnerable to water damage as can be seen in Fig 12. These pins, part number RG 3558, are available
extremely cheaply from dealer sources. Under normal circumstances one would also renew the bushes but |
would caution against doing so unless they are really worn, and they are normdly expensive. It is rare for
these bushes to excessively wear, such wear and corrosion is usually restricted to the pin. Before assembly
the lever needs cleaning and soaking in oil for 24 hours for the Oilite bushes to absorb oil, and then grease
applying liberally between the bushes. The felt weather seals shown at L and N in Fig 7 can be replaced with
suitable 606 rings. I n any event once the equaliser
top tin cover mounted above N in Fig7 doesnot rotate under the retaining nut. If rotation is not checked the
top cover could wear through, rotation needs eliminating by judicial shimming and/or ensuring the top nut

is not over tightened.

Assembly and setting of the rear brakes

The objective is to achieve the following three situations, and in fact if any of these three situations are not
met it will be impossible for the brakes or the brake servo to work correctly. These settings must be
completed in the following order.

1. Brake shoe linings mustcontact the brake drum exactly squarely.

2. Brake shoe linings must becentralised to contact the drum simultaneously, prior to setting the inter
shoe linkage.

3. The inter shoe linkage must finally be set to achieveai b al a n c e d so that ttié shoesocantact
the drum simultaneously.

This section describes how the brake shoes are assembled and the internal linkages correctly set up but the
reader would be very wise to read up the descriptions that follow this section and describe theindividual
parts. For example if a rebuilder were to replace the brake dust shield plate with another without knowing
the differences, he would not be aware of potential problems until the brake drum was fitted. At that point

he would have to remove the canplete brake and half shaft assembly to change the dust shield plate, not a
satisfactory situation, and one that can be avoided. Most of the images in this section are shown off the car
for clarity, but all the rebuilding can be done on the vehicle without trouble.

Each car will require a different approach depending upon the period since the rear brake parts were last
serviced. It is therefore not easy to present a definite chronological order of repair and although the
mounting of the brake shoes is one d the first jobs discussed here it is necessary to check all the following
features, repair or assembly of minor components before finally mounting the brake shoes.

Drums

The brake drum should be checked for ovality, but beware that any ovality is not of atemporary nature
caused by the car having been parked with the hand brake applied over a long period. In such an instance it
may be found advantageous to heat up the drum in a domestic oven to about 125 C for one hour and then
leave to air cool. Very slight surface cracking can usually be ignored. Beware of any twist in the steel front
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plate and note in particular that these drums are made in two pieces, a cast drum and a 5 |
steel face plate. Always use three drum securing screws (never two), and make sure th
heads are below surface level. Under no circumstances refit a road wheel until you are absolutely sure the
drum is located fully on its spigot, failure to do so will result in a distorted drum face plate.

Inter shoe linkage

EARLY TYPE BRAKE
SHOE EQUAL WEAR
LINKAGE UP TO E SERIES
BENTLEY MKVI

Modified Rear Brake Shoe

Equal Wear Linkage on

Bentley MKVI from

E series on, and all

subsequent Bentley

N and R-R models up
to Bentley SI.

MUST CONNECT
P TO THE LEADING
SHOE

WHEN USED ON

THE REAR BRAKES THIS

SHOE WOULD BE THE TOP
oot SHOE ON THE RIGHT HAND

END OF SHOE SIDE REAR

Fig 13. Early and late brakes, they need indexing around by 90 degrees to view as a rear brake because
this image shows the front brake arrangement.

The intershoe linkage positions shown in these images are correct and are at variance with those shown in
various parts books, which provide an incorrect view. The company reversed the position of the brake shoe
inter shoe linkages in a bulletin recall action and it is important that the linkages are positioned as shown in
these views.

The shoe linkages allow the lining surface pressues to equalise on both linings and therefore the lining
wear is equalised between the leading and trailing shoe linings.

Note that these illustrations in Fig 13 were originally drawn up to show the front brake shoe aspects, and in
the case of rear brakes & identical except that the brake assemblies are indexed 90 degree anticlockwise.

The text notation on Fig 13 shows the correct components. Owners should therefore take note that the
SMALL link joins the LEADING brake shoe to the SWIVEL link . Originally bulletins such as RB 63 dated 23
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January 1950 made the modification clear in respect of front brakes but unfortunately the
parts manual images remain incorrect. Many brake systems on these cars remain built up
incorrectly with the short link and swivel lin k coupled to, and adjacent to, the trailing shoe.

Fig 13 also shows the two distinct linkage systems that have been fitted, the later RG 6046 and RG 6065
links and associated parts, (in the lower view) should be fitted to every car. It should be noted this applies to
both front and rear brakes on Bentley cars prior to BIGT (and equivalent R-R chassis) and to rear brakes
only, after that chassis number. These later links are stronger and do not bend.

It is very important to understand the relationship between the brake back plate mounted brake actuator,
adjuster, the shoes / linings and the inter shoe linkage. In particular the intershoe linkage pivots off the
fixed brake back plate anchor, but in action the shoe ends are powered off the adjuster and actuator, the
latter being allowed to slide in its mounting plate. Any owner would be wise to absorb this fact before
continuing any further, once the concept is mastered the reason for carefully following the assembly
technique will be better understood.

Linings, Shoes and assembly

The rear brake shoes and linings are essentially identical across all models and chassis ranges. The rear
brake linings and part number only varied due to alternative materials b eing used. The brake is 12.250 inch
across the brake drum diameter and each brake lining covers 102 degrees radially of the drum surface and
is some 2.250 inches wide.

In essence the lining has an inner radius of 5.800 inches and outer of 6.105 inch. Theywere 0.322 inch
(+.015) thick, not 0.312 inch, which is now commonly used and will suffice with standard brake drums.
Some 12 rivets in 6 rows hold each lining, the end rows are positioned 6 degrees from each end and then
every 18 degrees along the lininglength around the surface radius. Riveting was originally done so that a
0.003 inch feeler could not be passed between shoe and lining, but now days modern lining bonding
eliminates the gap troubles and provides a firmer brake. Each end of the lining need chamfering off for
about one inch where it contacts the drum friction facing, this prevents a tendency for the lining to grab and
tilt the shoe around the direction of travel.

Each brake shoe is notched at the end where it located on the adjuster, the oppsite end has a radius where
it locates on the actuator plunger.

General shoe assembly

B

= @
)l[\ 4 \"

. > /'SHOE SPRING

‘ ’ ATTACHED AT &

> RED ARROWS

P
N &—"
W

TRAILING SHOEEQINITIAL FITTING

BRAKE CA'RRIELA;MTE READY
FOR THE ASSEMBLY OF THE BRAKE
SHOES

Fig 14. Rear Brake back plate unit ready to accept  Fig 15. Trailing shoe hung off brake return spring.
the shoes.
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Fig 16. Leading shoe linked to the inter shoe Fig 17. Engaging actuator with trailing shoe.
spring.

Fig 18. Leading shoe engaged on the Fig 19. Trailing shoe engaged on the
adjuster. adjuster

Fig 20. Engaging the leading shoe on the
actuator.
Fig 14 shows the view of the brake that has no doubt faced many owners, in this case the right hand side.

The assembly of the actuator and adjuster shown fitted to the back plate in this view, is discussed in detalil
later, but note how the heads of the spit pins in the actuator are on the outside. This positioning makes
removal easier at some later date.
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