THE FUEL SYSTEM. 47

be withdrawn from the jet, thus allowing more fuel to flow. Similarly,
as the air-flow falls, due to reduced engine requirements, so the piston
falls. In this way, a state of balance is maintained whereby the piston
keeps at a certain height, dependent on the engine speed and the
throttle opening. Thus the carburetter automatically adjusts itself
to the varying requirements of the engine under all conditions.

Hand Starting Control.

The jet is so mounted that it is vertically adjustable by hand
from the steering wheel.

For starting, the jet is lowered away from the needle by setting
the mixture control to ‘““Start’’. This provides an enriched mixture
to ensure easy starting and even running when the engine is cold.
As soon as the engine has warmed up, the control lever should gradually
be re-set to ‘“Run’’,

Adjustment of Carburetters.

There should be no necessity for any variation of the adjustment
of the carburetters as fixed by the makers.

It is realised, however, that information as to the methods for
restoring adjustments may prove valuable under special circumstances,
and is consequently given, as far as practicable, in the paragraphs
which follow.

Automatic Air Valve.

The automatic air valve is of the conventional S.U. pattern, and
includes a hydraulic suction piston damper to delay the rise of the
air valve piston during acceleration and when starting the engine
from cold. The damper consists of a small cylindrical brass plunger
(2, Fig. 14), attached by a thin steel rod to the oil cap nut (4, Fig. 13).
Inside the plunger is a one-way ball valve which seats in an upward
direction. The plunger is a free fit in the hollow guide rod of the
automatic air valve piston, the chamber being filled with a thin oil.
The action of the device is as follows:—

When the automatic air valve piston rises in accordance with the
demands of the engine, the movement is retarded due to the displace-
ment of oil through the clearance existing between the damper plunger
and the guide rod. The fall of the automatic air valve is unimpeded
due to the ball valve being opened, which allows the unrestricted
passage of the displaced oil. No attention should be necessary other
than the replenishment of the oil in the reservoir.

Every month, as directed on page 30, the oil reservoir cap nut (4)
(Fig. 18), should be unscrewed and the plunger withdrawn, great care
being taken to avoid damage to the plunger rod by bending, the reservoir
should be topped up, if required, with the recommended oil, so as to
maintain the level of the oil to the top of the guide rod only. The
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Fig. 14.—CARBURETTER—EXPLODED VIEW.
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plunger should then
be replaced, taking
care that no dirt or
grit is present. A
slight steady pressure
may be required to
displace the oil suffic-
iently to allow the
engagement of the
thread of the oil reser-
voir cap nut.

If it is suspected
that the automatic air
valve is not working
correctly, the air in-
take (10, Fig. 13),
should be removed,
and a check made by
lifting the piston with
the fingers, when it
should be noted that
the piston falls quite
freely on to its seat
when released.

If any sticking or
sluggishness 1s appar-
ent, it will be necess-
ary to dismantle the
air valve assembly;
first remove the hy-
draulic pistondamper,
next remove the three
screws (5, Fig. 13),
and lift off the cyl-
inder (3). The piston
valve can be then
lifted out, the utmost

care being taken not to bend or damage its depending needle valve (5, Fig,
14), or to bruise the valve in any way. The valve, cylinder and guide,
should be carefully wiped with a piece of clean cloth dipped in petrol,
and the piston rod ONLY lubricated with a few drops of thin oil.

No polishing paste or abrasives should be used to clean the valve or

cylinder.

The suction disc (3, Fig. 14), does not touch the walls of the
cylinder, there being a small clearance, and it is centralised solely by
the piston rod working in the guide. Therefore, any sluggishness in
movement is ;probably due to dirt in the guide, or on the cylinder

walls.
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When replacing the valve, it will be noticed that there is a slot
which must engage a tongue provided on the carburetter body. The
cylinder can only be replaced in one position, the three screw holes
being unevenly spaced to ensure this.

If the above treatment does not effect a cure, the fault may be due
to a bent jet needle or alternatively to the needle fouling the jet. If
this is suspected it is recommended that communication is made with
Messrs. Bentley Motors (1931) Ltd., or one of their “Special Retailers”’,

The needle valve is secured in position by means of a grub screw,
(6, Fig. 14), and if it should be necessary to remove this, as, for instance,
when replacing an accidentally damaged needle, it must be particularly
noticed that the location of the valve is determined by a shoulder.
The valve should be pushed into the piston until this shoulder is just
flush with the lower face and the grub screw tightened.

If a needle should be accidentally damaged, a new one must be
obtained from either Messrs. Bentley Motors (1931) Ltd., or one of their
“Special Retailers”. A number is stamped on the end of the needle,
denoting the size, and it is essential that only one of the same number
is refitted.

Throttle Control.

The quantity of mixture for slow running is determined by means
of an adjustable screw stop on the front carburetter (7, Fig. 13),
which limits the closing movement of both throttles. This is so adjusted
that the engine will idle slowly but reliably when the hand throttle
lever on the steering wheel is set right to the bottom of its range and
the accelerator pedal released. The stop on the rear carburetter is
normally inoperative, and is only used to help initial adjustment.

Re-adjustment of the jets, and of the control shaft between the
carburetters, should not normally be required. If, however, the whole
adjustment has been disturbed, first adjust the throttles so that both
carburetters function equally at ‘“‘fast idle”. An indication that both
pistons have risen can be felt by depressing the top of the piston guide
rod (15, Fig. 14) by means of a small rod inserted through the top
of the cylinder (3, Fig. 13), after removal of the oil cap nut and
hydraulic piston damper (4, Fig. 13). The jets should then be
adjusted subsequent to this operation, as described below.

Mixture Control and Slow Running.

The mixture control lever on the steering wheel operates to raise or
lower the actual fuel orifice or jet, through the medium of the levers
(6, Fig. 13.). Raising the jet causes the taper needle to sink further
into the orifice, so weakening the mixture. Conversely, lowering the
jet enriches the mixture. This control is only intended to provide a
means of strengthening the mixture for starting from cold, for normal
running the jets must be in their highest position, the back of both
the jaws (16, Fig. 14), abutting against the adjustable stops (8, Fig. 14),
simultaneously.
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The strength or quality of the mixture for slow running is set by
means of these adjustable stops, the procedure being as follows:—

With the engine warm, the control rods should be disconnected
from the ends of the levers (6, Fig. 13), and the latter pushed up until
the jaws (16, Iig. 14), are against the stops (8, Fig. 14). Then, with
the engine running, the stops should be manipulated until the engine
runs regularly. Any sign of “hunting” is due to the mixture being too
rich, and one or both of the stops must be screwed farther in and
the lever pushed up so that the jaw is against it.

On the other hand, irregular firing, indicated by irregular pulsations
from the exhaust pipe, shows the mixture to be weak, and one or both
stops must be screwed out a little.

The correct positions for the stops having been found, the control
rods must be adjusted so that the jaws of both jets are definitely
against the stops when the lever on the steering wheel is at ‘“Run’’,

Float Feed Mechanisms.

These are of the usual “top feed” pattern, whereby, as the level
of the petrol rises in the float chamber, a lever bearing on the top of
the float moves the conical seat “‘needle’” upwards on to its seating, so
shutting off the supply.

If it is required to dismantle the float chambers, it will be most
convenient to remove them bodily—after removing the fuel pipes—
by unscrewing the hexagon plugs (10, Fig. 14), which secure each to
its carburetter body.

When the covers are removed, care must be taken that the fulcrum
pins of the levers do not fall out. They are normally retained by means
of the walls of the float chambers.

The chambers should be wiped out with a piece of clean wash-
leather before being refitted. When replacing them, care must be taken
to see that the packing washers are in position, one above and one
below the boss which couples each to the carburetter body.

Further Dismantling of Carburetter.

It should never be necessary to remove any other parts of the
carburetters than those referred to in the foregoing pages.

The large hexagon (9, Fig. 14), should not be disturbed, as the
refitting of this requires special tools to ensure that the jet is accurately
centralised relative to the taper needle valve.

Air Cleaner and Silencer.

A cleaner is provided within the front end of the air silencer to
prevent the passage of dust and grit to the engine.
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The cleaner comprises a composite steel-wool element through
which the air passes on its way to the carburetter. It is removed by
unscrewing the wing nut in the centre of the end cover and removing
the cover; the element may then be withdrawn.

Every 10,000 miles, unless the car is being operated under
particularly dusty conditions, when the cleaning must be carried
out at 5,000 miles’ intervals or even less, depending upon the dust
concentration, the cleaner element should be removed and carefully
washed in petrol or paraffin, and afterwards oiled with engine oil. Tt
should be thoroughly drained before re-fitting.

Warning.

On no account should the engine be kept running for any appreciable
period with the car in a closed garage. There is a grave danger of
people-in the garage being asphyxiated, owing to the presence of
poisonous gases in the exhaust.

Consequently, particular care should be taken always to open
the garage doors wide before starting the engine.
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Fig. 15.—DIAGRAM OF BENTLEY BRAKING SYSTEM.
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CHAPTER VI

PR

The Braking System

General Description—Possible Variations—Adjustments—Adjustment
of Hand Brake—Adjustment of Servo—Lubrication—DBleeding the
Hydraulic System—Hydraulic Master Cylinder.

General Description.

The Bentley four-wheel braking system is of the Servo assisted
type, and comprises a mechanically driven servo motor of the dry
disc-brake type, which is equally effective for either forward or
backward movement of the car. Further, even should the servo  -be
out of action, the rod operated rear brakes are still directly coupled
to the pedal.

Pressure on the pedal applies the rear brakes direct in the usual
manner, and also engages the servo, but the front brakes which are
of the hydraulically operated type are actuated entirely by the servo
acting through the medium of a balance lever and hydraulic master
cylinder.

The servo effect is distributed between the front and rear brakes,
being added therefore to the direct pedal effect in the case of the
rear brakes. With the leverages provided, this results in about 55 per
cent. of the total braking being imposed on the front wheels, which
allows for the fact that greater weight is thrown upon the front wheels
during braking.

The proportioning of the servo pull to the front and rear brakes
respectively is effected by a balancing lever. A separate equaliser
is provided for the two rear brakes, which, with the hydraulic operation
of the front brakes, ensures even braking on either side of the car.

The hand brake lever operates the rear brakes only and uses the
same linkage as the foot pedal.

A diagrammatic representation of the whole system is shown in
Fig. 15.

A pull rod (1, Fig. 158), operated by the pedal, is coupled to a
lever (2), on the servo motor shaft, the motor itself (3) being mounted
on the off-side of the gearbox, and driven at approximately one-tenth
of the propeller shaft speed.

D
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The lever (2) has inclined cams formed on the face of its boss,
these cams engaging, through the medium of steel balls, similar cams
formed on the boss of another lever (4). From the latter a rod (5)
directly actuates the rear brakes through the medium of the levers (6)
and (7), which are pivoted on a bracket bolted to the “X" member
of the frame, and finally, through the rear equaliser (8) mounted on
a bracket suspended from the axle.

The output from the servo is taken by one of the two rods (9),
according to whether the car is moving forwards or backwards, to the
lever (10). This lever carries, in turn, a balance lever (11), the lower
end of which is connected by the rod (12) to the rear brake lever (7),
thus augmenting the direct pedal effort, while its upper end is coupled
to the master cylinder (13), which actuates the front brakes.

The dashboard hand brake (14), is mounted under the facia board,
convenient to the driver’s right hand. The ratchet release is so arranged
that should it be inadvertently knocked or pressed, the brakes will not
be released. In order to release the hrakes, the trigger must be fully
depressed and held in this position. The hand brake is then pulled,
as if applying the brakes, and this action frees the ratchet permitting
the brakes to be released, provided that the trigger is still held. This
device is particularly useful in preventing accidental release of the
brakes when the car is parked.

To obtain this action, the trigger is not directly connected to the
ratchet pawl, but compresses a spring. This spring, in turn, operates
the pawl, but is only strong enough to move it out of engagement when
the load has been removed by pulling on the hand brake.

The hand brake is connected by an enclosed cable (15), to a hori-
zontal lever (16), mounted on the “X” section of the frame which
provides the required leverage, and is in turn coupled to the rear
brakes, through the levers (7) and (17) and the rear equaliser. The
same rear brake-shoes are used, therefore, as for the pedal operation,
and the application and release of the hand brake can be lightened
accordingly by simultaneous application of the foot brake.

Possible Variations.

As already mentioned, the leverages are so proportioned that the
total braking effort is distributed in a predetermined ratio between
the front and rear brakes.

This distribution will be upset if the servo brakes are allowed to
become badly out of adjustment, or if the servo, for any reason, fails to
give its correct output. A less likely cause would be oil or grease on
the brake linings.

The néed for adjustment of the rear brakes will be indicated by
excessive travel of the hand brake lever, whereas the front brakes,
which are operated by the servo motor only, will not affect the hand
brake or pedal travel.
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It is unlikely, however, that the front brakes will wear more rapidly
than the rear brakes, so, provided that they are adjusted whenever
adjustment of the rear brakes is required, no trouble in this respect
need be expected.

Low or inconsistent output from the servo would be indicated by
heavy or non-progressive brake pedal action, together with insufficient
front braking, in which case the servo would have to be dismantled
to ascertain the cause of the trouble. As this is a delicate operation,
it is recommended that Messrs. Bentley Motors (1931) Ltd., or one of
their “‘Special Retailers” be entrusted with this work.

A light pedal action, accompanied by defective front braking,
resulting in the rear wheels locking, would indicate a fault in the front
braking system. An excess of front braking would indicate a fault
in the rear brakes.

In the unlikely event of oil reaching either of the rear brakes,
the self-seal bearing on the rear axle half shaft will be at fault. Grease
catchers are provided for the front hubs, and provided that the
recommended grease be used and the quantity limited to 1} ozs.
in each hub, this should not be able to reach the brake linings.

Adjustments.

A separate adjustment is provided on each brake carrier plate
to compensate for wear of the brake shoe linings, and is the only
adjustment provided on the whole system.

Itisimportant tonote that in no circumstances should adjustments
be attempted at any other point, for instance, by altering the lengths
of the brake rods. These are all carefully determined during erection
of the chassis, with a view to synchronisation of the front and rear
safety stops, which ensure that in the event of failure of any part of
the system, at least one pair of brakes will remain available.

The method of adjustment is the same for both front and rear
brakes, with the exception that a hand wheel is provided on the rear
brake adjusters, while a }” B.S.F. open-ended spanner must be used
on the squared end of the front brake adjusters. The rear adjusters
(2, Fig. 17) are located forward of the axle tubes, and the front
adjusters (1, Fig. 16) directly below the steering pivot pins.

For each complete turn of the adjusters, four “clicks” will be felt,
and between each ‘‘click” the brake shoes are expanded towards
the drum, approximately .014”, and then moved back .010”, giving an
incremental adjustment of .004”, and a running clearance of .010".

To adjust the brakes, rotate the adjusters in a clockwise direction
until considerable resistance is felt. This resistance must be equal for
all four brakes, and should the last “click” on any one adjuster require
noticeably greater force to obtain, the adjuster should be turned
back to the previous ‘‘click”. This will give the correct brake
adjustment.
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It is not necessary to jack up the car to adjust the brakes, as the
adjusters are so designed to give the correct shoe clearances auto-
matically.

If, after long service, the brake linings require renewal, this will
be apparent by the adjusters coming to the end of their travel, and
will have a solid feel quite distinct from the resistance felt when the
brake shoes are correctly adjusted.

Fig. 16.—FRONT BRAKE ADJUSTMENT., Fig. 17.—REAR BRAKE ADJUSTMENT.
1. Adjuster screw. 1. Brake drum.
2. Hydraulic pipe. 2. Adjuster screw,

3. Bleeder connection.

Adjustment of Hand Brake.

Adjustment 'of the rear brakes takes up both the pedal and hand
brake clearance in the same operation. No other adjustment is required.
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Adjustment of the Servo.

The servo is of the dry disc-brake type, and is shown in Fig. 15.
An adjustment is provided for the initial setting and wear of the
friction surfaces, but once correctly set, should require no further
attention for a considerable period, as very little wear occurs. As
the operation is of a delicate nature it is advised that this adjustment
should be effected by Messrs. Bentley Motors (1931) Ltd., or one of
their “Special Retailers”.

Lubrication.

The need for hand lubrication of various parts of the mechanism
has been reduced to a minimum, by the use of self-lubricating bearing
bushes at the fulcrum of practically all levers.

The only points that require attention are the jaws and pins of the
pull rods and intermediate levers (6, 7 and 17, Fig. 156). Oil should be
applied to these points every 5,000 miles, as directed on page 3I.
The ball bearing cams which actuate the servo (as described earlier
in this chapter) are filled with lubricant upon initial build, and require
no attention between overhauls of the chassis.

Bleeding the
Hydraulic System.

Bleeding, that is to
say expelling air from
the system, should only
be necessary when com-
pletely recharging the
svstem with fluid fol-
lowing the removal of
a component or the
disconnection of a pipe
joint. Undernormalcon-
ditions air does not enter
the system as a result
of brake application.

To bleed the system,
proeeed as follows:-—

I. Attach a clean rub-
ber drain tube to one
front brake bleeder -
screw (3, Fig. 16),
and immerse the
other end in a clean
glass jar in which

; there is sufficient

Fig, 18.—THE HYDRAULIC MASTER CYLINDER hydraulic brake fluid

AND RESERVOIR.
1. Filler Plug, & P to submerge the end

2. Master Cylinder and Reservoir. 4. Support Bracket. of the tube.
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2. Release the bleeder screw (3) half to one turn.

3. Remove the filler plug (1, Fig. 18) and fill the reservoir integral
with the master cylinder, with the recommended fluid. (See
page 28.)

4. Push the joint forward until the extended pin (3) abuts against
the master cylinder support brackets (4).

5. Release, pause slightly, and repeat until the reservoir is nearly
empty, but taking care not to empty it completely.

6. Tighten the bleeder screw and transfer drain tube to the other
front brake.

7. Refill the reservoir and bleed this brake in a similar manner.

8. Finally, refill the reservoir and replace the filler plug.

Hydraulic Master Cylinder.

The fluid level in the master cylinder should be examined every
10,000 miles, as directed on page 33, and topped up if necessary so
as to maintain the level at one inch below the filler cap.

A rapid fall in the fluid level indicates a leak at some point in the
system, and must be traced and rectified.



