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CHAPTER 1

The
Physical and Mental Requirements
of a Driver

Object of Chapter

1. The object of this Chapter is to help the driver to realise the need
for a high degree of physical and mental fitness in order to drive a
motor vehicle according to the highest standards of skill, safety and
consideration for other users of the road.

2. The law’s requirements in this matter are not exacting and apart
from specific cases an applicant for a driving licence or renewal of
a licence is not required to undergo a medical examination.

3. Nevertheless, the average driver will find that he becomes aware
of many contingencies -through his ability to hear and recognise
various sounds when driving a motor vehicle. Good vision, good
hearing and a good standard of health all have an essential bearing
on-the power of concentration so necessary in present-day driving,

4. CONCENTRATION. The reactions to happenings seen and heard
take place in the brain, which is the centre of control of all thought
and action. To perfect control in any human activity, the ability to
concentrate is necessary.

5, Concentration may be defined as the full application of mind
and body to a particular endeavour, to the complete exclusion of
everything not relevant to that endeavour.

6. The power to concentrate exists in everyone; but few can con-
centrate sufficiently to drive a motor car with complete mastery in
all circumstances.

7. A high standard of concentration ray be achieved by any driver
by his own enthusiastic effort and by self-discipline. Self-discipline
involves self-criticism, followed by an earnest endeavour to improve
one’s control of thoughts and actions,
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8. With the aid of VISION, HEARING, GENERAL FITNESS and
CONCENTRATION a driver will be able to exercise good JUDGMENT,
which is the ability to distinguish between right and wrong, good
and bad, safe and unsafe.

9. Moreover, he must be able to formulate a safe driving plan for
every circumstance on the road, and then carry that plan into effect
with DELIBERATION.

10. To do this his muscular system must be in go_od condition, for
when driving, the movements of the limbs exercising control of the
vehicle must be sure and accurate.

Driver Reaction Time

11, Driver reaction time may be defined as the time .that passes
between the moment a driver observes the need for action and the
moment he takes that action.

12. The action may be to change the course of the car by steering,
to make it go faster by acceleration or slowar. by braking. Ther.e may
also be the need for a combination of steering and acceleration or

braking.

13. Reaction time is of major importance when ‘applied to braking.
For example, a driver should be capable of reacting to an emergency
stop by braking in two-thirds of a second. In that p;rlod, i.e. the
period elapsing from his seeing the need to stop to tl'lc time he apphfzs
his foot-brake hard, the car, if travelling at 30 .mlles an hour,_ will
have covered approximately 30 feet without losing any appremabl_c
speed. This distance is called the THINKING DISTANCE and is
referred to as such in the Highway Code.

14. The Thinking Distance will vary in three ways: (2.1)‘ with the
speed of the car; (b) with the physical-and mental condition of the
driver; and (c) with the dcgree of concentration he is giving to
driving.

15. The ability to react quickly can deteriorate in scveral ways.
Undue worry, fatigue, illness and the effects of alcohol zm.d certain
drugs are well-known causes of lack of mental and physical well-
being. , ’

16. To maintain his mental and physical c_gndition, the average
driver should live a normal and regular life and be moderate in all
things: he need do nothing mare.

NP R PO AL
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17. Every driver should be aware of his reaction time and in the case
of a person with an abnormally long reaction time it is recommended

that some simple exercise should be taken to help.co-ordinate the
limbs and eyes.

’ kN
Ten Commandments of Motoring

(1) KNOW THE HIGHWAY CODE BY HEART AND PUT IT INTO
PRACTICE

18. The Highway Code is the road users’ Bible and by adhering to

its precepts you will do much to make our highways safe and more
pleasant for all.

19. Issued under the authority -of Parliament, the Highway Code
sets forth rules by which all classes of road users are encouraged to
govern their road behaviour, This fact must be borne in mind when

giving advice to any member of the public on the proper use of the
highway.

Drive according to the Highway Code and you will drive safely and
well,

(2) CONCENTRATE ALL THE TIME AND YOU WILL AVOID
ACCIDENTS

20. Concentration is the keystone of all good driving. It is a primary
duty, but often a neglected one. Complete concentration will enable
you to see and take notice of every detail, It is often the smallest
detail that gives the clue to what will probably happen. If you nuss

such a detail, an accident, or at least an unpleasant experience, may
result.

21. Concentration will also ensure skilful handling of your car and
will prevent bad gear changes and late and fierce braking. It will
practically do away with involuntary skids, which are usually caused
by the locking of the wheels by fierce braking on bad surfaces.

Concentration assists anticipation.

(3) THINK BEFORE ACTING

22, The theory that a good driver drives automatically is a fallacy.
To the uninitiated he may appear to, but the truth is that by con-
tinually concentrating and thinking he has raised driving to an art.

23.  Every corner, bend, gear change, in fact, every driving operation,

is a problem which. like every other problem, can only be solved by
thinking. ' . ;
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24. A thoughtful driver carries out every operation or manceuvre in
plenty of time and, consequently, is in the happy position of being
able to accelerate from danger or stop to avoid it. :

Think and avoid accideitts.

(4) EXERCISE RESTRAINT AND ‘HOLD BACK’ WHEN
NECESSARY
25, To “hold back’ is to follow at a safe distance a preceding
vehicle which you eventually intend to overtake, until you see the
road ahead is clear for a sufficient distance to allow you to overtake
with safety, This will call for the utmost restraint, especially when
driving a fast car, but never be tempted to overtake or carry out any
other manceuvre unless it can be accomplished with 100 per cent
safety.
26. By exercising restraint you automatically eliminate any tendency
to impede other drivers by pulling in too quickly after overtaking,
an action often referred to as * cutting-in *.

A good maxim.is ¢ Whenever in doubt, hold back’.

(5) DRIVE WITH DELIBERATION AND OVERTAKE AS QUICKLY
AS POSSIBLE

27. Good driving continually calls for the making of quick and
correct decisions, all of which must be carried out with deliberation.
28. Overtaking must always be accomplished in the minimum of
time, so as to leave the road clear for others who may be travelling
in the opposite direction, or behind you.

29. For the ¢ Don’ts ’ often advocated in the text-books, substitute

‘ Deliberation . A driver with a negative complex will sooner or
later hesitate at the crucial moment, possibly with fatal resuits.

Deliberation eliminates uncertainty.

(6) USE SPEED INTELLIGENTLY AND DRIVE FAST ONLY IN THE
RIGHT PLACES

30. It is not always safe to drive at the maximum speed permitted
by law in restricted areas. In some circumstances such a speed is

dangerous.

31. Where conditions permit it is best to drive at an even speed, as it
assists in keeping traffic moving in an orderly and constant stream.

<z ey
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32'. ngh speeds are safe only when a clear view of the road ahead is
possible for a considerable distance, The speed in all cases must be
governed by the amount of road that can be seen to be clear, Remem-
ber that at 60 miles per hour, a car travels a distance of 88 feet in
one second. With many drivers, a second elapses between the seein,
of an emergency and the applying of the brakes. Concentration 'mc%
alertness are, therefore, absolutely imperative. ‘

Any fool can drive fast enough to be dangerous.

(7) DEVELOP YOUR CAR SENSE
AR SENSE AND REDUCE WEAR ;
TO A MINIMUM AND TEAR

33. Car sense is the ability to ‘
) get the best out of your car wi
entire absence of jerks and vibration. your ear with an

34, It entails smooth and thoughtful operation of the controls with
han('is and ‘feet. This can only be achieved if the operations are
carrxe(.{ out in plenty of time. Car sense adds to your safety factor as
you will be in the right gear at the right time.

Good car sense increases the life of your car.

(8) USE YOUR HORN THOUGHTFULLY; GIVE PROPER SIGNALS
NEVER BLACK OUT HEADLIGHTS ’

35 Many motorists d(? not use their horn at all, some use it aggres-
swgzly, ojthers automatlcally.and often unnecessarily. It is every bit
as important that a person in front should be acquainted with your
;gtegx}tlolzs. as 211 person behind, yet many motorists who never omit

1ve “signals’ consistently fail to give audi ing i
e g udible warning' of their

36. Use the signals given in the High
_ e th T way Code. ¢
signal is misleading and dangerous. giway Code. An ambiguous

37. qushmg_ the headlights at night is a very efficient form of
SIgnalhng. Dip them, but never black out (to black out is to switch
the headlights off entirely, causing you to drive into a field of extreme
darkness because the eye cannot readjust itself quickly enough after
the glare.of the headlights) unless driving in a well-lit 4rea. There
are occasions when the use of the horn may not be apprdpria‘té e.g
bt?tween, 11.30 p.m. and 7 a.m. in'a built-up area (when it is ill:agéll).
or .e.ven by day when driving at a high speed ona mbtorway dual
carriageway or other fast trunk road (when it may not be h’eard).



6 ROADCRAFT: CHAPTER |

In these circumstances an alternative means of indicating one’s
presence on the road may be necessary and flashing the headlights
can usefully meet the need. It should not o more than that,

Give good signals and earn the praise of ffellow road users.

(9) BE SURE YOUR CAR IS ROADWORTHY AND KNOW ITS
CAPABILITIES

38. A defective car or motor cycle must never be taken out. To

prevent this, check your vehicle.

39. Before attempting to drive a strange car fast, get accustomed to
its controls, acceleration, braking capabilities and characteristics.

Car and driver must blend harmoniously to ensure good driving.

(10} »ERFECT YOUR ROADCRAFT AND ACKNOWLEDGE
COURTESIES EXTENDED TO YOU BY OTHER ROAD

USERS

40. Roadecraft includes every phase of driving. It is something more
than road sense. Many people possess the latter, but do not make the
best use of it owing to lack of control, inability to use the road and
position their car te the best advantage. A driver with good roadcraft
knows how to avoid awkward and. possibly dangerous situations.
Good roaderaft not only prevents accidents but makes driving less

arduous.

41. The Highway Code urges all to be courteous; but a good driver
goes further and acknowledges the courtesies extended to him by
every class of road user. By doing this, he sets a splendid example
and does much to engender the spirit of chivalry so badly needed

on our roads,
Courtesy is a great factor in road safety.

i
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CHAPTER 2

The System of Car Coritrol

Object of Chapter

11601’]]:11]2 uSéy(s)ttcg}J Ooci‘ fe}r. Conglrloll) is the basis upon which the whole
( nving will be built. It must have a sol

tion, and any weakness in its st i reticnl ot proda-
on, g ¢ structure, either theoretic: ractice

will be evident in a driver’s performance. " theoretical or Practicel,

. . . . .
bes'tl’ht(a) Sc;péu;:ct of this Chapter is to assist the driver to acquire the
undefs t ld e KNQWLEDGE of the System; he must remember and

and its principles, and this is a matter for mental application

3. The proper application of th i
. ) . .
only b acaured oy aton ¢ System requires skill, which can

4. The System of Car Control muy be defined as:

gosgssr'l]')EEl\}’l{EODR DRILL, EACH FEATURE OF WHICHh 1S TO BE
s IN SEQUENCE, BY THE

D .

APPROACH TO ANY HAZARDT RIVER AT THE

5. A HAzZ i ir
hoiolon 1:11;‘1) s any C{Lcumstance, or set of circumstances, which
1ver to-alter course or speed and calls for the whole. or
. 2

are three types:

( ) l I ] ¢l

(2) those created by the movement of other road users; and

(3) those created b iati ;
Y vanations in r -
conditions. road surfaces and weather

o Eélguleggltloil ;lequues a driver to CONSIDER EACH FEATURE
Eatthe APPROACH to g | ‘
¢ hazard. These feat whi
are shown in correct i cssitate, somen
order in the table bel i
2 OW] n OW, necessitate sound
: g}[})trlcgllatlon of the road conditions and correct ﬁmnipulation of tlllw
§ to engure the safe bassage of the vehicle
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Features of the System

Name

Object

o put the car into its correct

2 irst use T its
O e i SELROTED oot position for negoliating the

the mirrors and, if necessary,
give the appropriate deviation
signal.

(2) MIRRORS, SIGNALS . §'ND
BRAKES. Before b].ﬁkmg,f
again use the mirrors and, 1
necessary., give_ slow_-down
and/or deviation signal.
(Trafﬁcator.)

(3) GEAR, if necessary

(4) MIRRORS

necessary,
signal.
#(5) HORN, if necessary ...

7(6) NORMAL
! AT POINT Al OR A2
SAFE. (See FIGURE 1.)

AND SIGNALS.

Again use the mirrors a.nd3 if
give a deviation

ACCELERATION To leave
IF

hazard, signalling yourt inten-
tion before you do so.

To ensure safe speed of approach
to, and at, the hazard. To
inform other traffic of your
intention to deviate.

[ et for
To select the gonect gear
the speed decided upon at the
second feature.

To confirm and, if necessary,
'emphasisc the intention to

deviate.

To warn others of your presence.
(They may be within your
view but unaware of your
presence; Of they may be out
of your view.)

the hazard safely,
having regard to road surface
and traffic conditions.

Linkages of Controls

7. Drivers already know t
~ always consider them in cor

# Use of the horn'in built-
by Regulation. .
+ This feature applies

he following controls,
nbinations of two.

up areés at night

only to hazards at which the vehicle alter

but they should

(11,30 pm. to 7 a.m.) is prohibited

S course.

.

SYSTEM OF CAR CONTROL 9

DRIVING MIRROR AND SIGNALS

8. Arm signals, trafficator signals and those made with the horn.
Make a habit of this and drivers will find; (3) they will never fail to
give a signal if there is following traffic; and (b) signals will be given
in plenty of time both to drivers ahedd and those behind.

DRIVING MIRROR AND BRAKES

9. This means that when drivers pull up for some obstacle ahead,
they will instinctively gauge also the proximity of the nearest vehicle
following. Braking systems now incorporate a  stop > warning light,
but if the following driver is keeping unwisely close, this habit will
remind the-driver to give a clear slow down signal by hand in plenty
of time before braking.

BRAKES AND STEERING

10.. Remember that the steering is not improved by braking as you
turn a corner. Indeed, if the road is greasy and you brake harshly
while tarning, there is a risk.of a four-wheel skid—the worst sort
there is. Brake before the corner at which time the car is travelling
in a straight line or nearly so. If by misjudgment you need to brake
again, do so with great discretion, otherwise the car will slide bodily.

STEERING AND ACCELERATION

11. This will remind the driver to place the car properly when
starting from rest or as he accelerates carefully round a corner.
Above all, remember the effect of these two controls when used to
make the car skid on the skid pan. Skidding is dealt with in greater
detail in Chapter 6,

ACCELERATOR AND GEAR LEVER

12, Drivers should use successively rising gear ratios with firm
depression of the -accelerator in order to irncrease speed promptly
and lower ratio (or ratios) with a relaxed accelerator in order to
help the brakes to reduce speed. The last procedure usually applies
to the approach to a corner or an involved traffic situation and
enables the driver to be ready to accelerate away from the hazard
with the minimum amount of wear and tear to the engine. Use of
the gear box is dealt with in more detail in Chapter 6.

GEAR LEVER AND CLUTCH .

13. Except for an occasional easing in heavy traffic, the clutch is
only to be used for moving off, for gear changing and, in the last
few yards, in stopping. '
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Application of the Systent
14. With the exception of the combined use of the acceleratol.

clutch and gear lever during the operation of gear changing, it will |

be seen that a systematic driver may use different controls in quick" : |

succession but need never use two at any one time. His whole plan k "

of driving is mapped out. It is deliberate and thoughtful. Thus, he is :: _ A :

master of the machine and is competent to drive it. He should, E I EB>

therefore, be entirely safe on.the road.
15. By the correct application of this System the car will at all

times be: | 1

(8) in the right place on the road; , Al

(b) travelling at the right speed: and
(c) with the right gear engaged.

16. The application of the System can be ilnstrated with a diagram
depicting any kind of hazard, but a cross-road is used in this case
(see Figure 1) because it obviously presents the greatest potential VR

danger. The most difficult manceuvre at a cross-road is the right- : § Horn
hand turn, since an encounter with other traffic coming from any :

direction 18 possible. The driver should therefore study Figure 1 ; : :
(which is not drawn to scale) and imagine he is driving from the , ‘ ' :
bottom of the figure and turning right at the cross-road. The district o :
is a built-up area, SO speed of approach will not exceed 30 m.p.h. : '
All six features of the System are shown On the figure and each one :
is explained in the following paragraphs. ’ ' :

Nofe—As a principle, opposing yehicles turning right at a Cross- ' MSE

road should pass offside to offside and turn behind one another but, B Mirror & Signals
due to the varying layout of junctions, this. must be fiexible in its . - G:  Gear
application. :

{7. Feature 1. This i shown with a line commencing at the point
marked < C’ and extending forward and round the corner 10 the
drivers’ right. © C* stands for * Course Selected *. The distance of
this point from the junction is purely diagrammatic; it cannot be S

taid Agvii il SO MAany feet or yards as it must vary, mainly according : !
to the speed of approach. The line shows the course to be taken by

the driver for this right-hand turn; it is up to, but not over, the crown
of the road. Such a course will allow following traffic to overtakeon : l
the nearside and also give drivers of approaching traffic an indication, 4 MsB-! i Mirror Signats
apart from arm signals, of the intention to turn right. In this feature A , : ; & Brakes
the term ¢ COURSE SpLECTED * should be understood to mean: l : :
¥ é !

(a) see and note the position of the road into which you intend

to turn; Systerni of Car Control—Sequence of operations ~ *

£ -~ FIGURE 1
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(b) use the mirrors;
(c) give turmn right signal if necessary an
(d) steer on to the course selected.

4 if safe to alter course;

18. Feature 2. This deals with the speed of approach to the hazard.
It commences at the point marked ‘MSB’ (i.e, Mirrors, Signals
and Brakes), the position of which is again purely diagrammatic.
The driver considers his speed, basing his judgment of a suitable
speed for the hazard on (a) the degree of turn he will have to make
at the junction, (b) the probable or obvinus condition of the road
1, and (c) his view of other road users likely to

surface at the junctior
be encountered there. If he considers his speed too fast, he will reduce
the term ¢ MIRRORS,

it by the application of this second feature,
SIGNALS AND BRAKES * heing understood to mean:

(a) use the mirrors;

(b) give slow down and trafficator signals as necessary for follow-
ingor approaching traffic;

(c) apply foot-brake as necessary.

ion of this feature the driver should aim to carry
out all his normal braking for the hazard whilst the vehicle is on a

straight course; any subsequent braking should only be necessary

because of some unforeseen change in traffic conditions.

20. Feature 3 is shown at the point marked ¢ G’ where the driver
selects the gear which is appropriate to the road speed he deemed
to be suitable at ‘MSB”. Here again, the position of ‘G’ on the
figure is approximate, but a learner driver should make the gear
change about 90 feet from the hazard, or when his vehicle is level
with the road sign giving warning of approach to the hazard,

lower gear, the driver will regulate the
rator pedal. Further
ry to increase
the need for

19. In the applicat

21. Having engaged the
~gpeed by correct manipulation of the accele
speed may be lost if necessary; but it is rarely necessa
speed (this is, in fact, a common error, often creating

further application of brakes).

22. When the car is being driven under the control of an automatic
gearbox, the geat appropriate to the road speed will automatically
be selected, but in cases where the driver can expect to have to vary

the throttle position, e.g- in traffic—if the automatic system permits

the appropriate gear to be manually selected and held, the device

can be operated.

2
|
Qo
e
4
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23. iver’ ion

. (:I;l;el Sd;xlv;r1 es Z’(gtﬁiltl(())l;? drawn to the situation as it now stands—
; ition i i i

bl p , travelling at thg rlgh_t speed, with:the

24, Feature 4 is shown in Figure 1 at ‘MS? (ie Mifrors and’

iﬁg;lligi)éthtefttlle position of this term in relation to ¢ G it-follows
e they gone]g] ’(l)"rlllelela?gncg of an interval between the {\vo gﬁards
; . .
against the. of giving late signals. The term ‘MS’
(a) use the mirrors;

(b) :ﬁg:ﬁﬁ:r e;lgain the neec} for a deviation signal. If the traffic
on has changed it may be necessary to emphasise or

confirm the intention to deviate. A signal not previously given

may now be required.

25. Feature 5 is shown at ; ‘ ‘
; the point marked *H °. At this poi
S ob Att
crllgi‘eli; 112'1:153 consider whether to sound the horn. No ﬁfdp;? fth‘:
ey 11) 5 owél éhat itshould, or should not, be sounded. The di-‘sz/l:.
that'use .of %ﬁg iorinflllr(;ly o the1 ciroumstances, keeping in miné
. : 0 way reliev i ol

taking every other'safetyfpreca}{ltion. e him-of the-responsibility. of

26, Fe i i
o pass throush & sureed pach. Note that there are owo posiions on
c : th, 1at there are two-positi
gicievg}l;f:;s ﬁe; at the beginning and. ‘A2 at the encio:;;gﬁst?lz
driver gets ther engugh to the junction he should recognise the
condition of the roa surface anq pqnsider how his tyres will adhere
. no'mial sur gce is good, and .1t" it is safe to proceed, he may appl
2 borma ount. of acceleration from the ‘A.l’ positio P
rating safely round the curve and out of the hazard o 50

27. ~ ce i
ar fsf, Sl;(f:gvteg/zl, Otilez crloicé suifl‘alccz 12 bad for tyre adhesion and, again
e P , he will let the car travel from ‘A.1° A
it Ilet rom ‘A.1°t ’
und enr1 é?ee aJsr}ﬂuence ?fthe engine just pulling the weight of the (:/elll}c':%e
not inore rmg the. 1oad.spee§1 appreciably; and on reaching ‘A.2 ”
rear wheels are again following the front ones in a strai'ghz

path, the normal amov ' i
) . mt of acceleration may be, applied to increase

28, In hi oo .

will élnglsﬂf:: lg Zﬁqgs to apply the System of Car.Control, the driver

brain to, wark 1 ecided effort of concentration: is,r.equireci to-get hi
n.to. work in.conjunction. with, and as fast as, the speed gt“thz

vehicle; * therefore; initial- ; ;
Specds. f »e, initial px;actlce sl}ould, be done at quite slow:

B
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29, A perfect mind picture of all the six features of the System must
be acquired so that, as each feature is considered and dealt with, the
next will readily come to mind. Any hesitation or delay caused by
wondering which feature comes next will be detrimental to driving
technique, because every second of delay represents ground covered
by the car. It is wrong to dwell too long on any one feature, otherwise
the remaining features cannot have proper consideration.

30. Let us take two examples (Figures 2 and 3) showing how speed
of approach and the braking distance can influence the timing of the
whole System.. :

First Example. The driver of a car approaching a cross-road at
69 m.p.h. must see the hazard in good time. It is obvious to him
at this stage that he cannot negotiate the cross-road at this speed,
and he should assess what speed is suitable. He quickly decides
upon the course he intends to follow and applies Feature 2
¢ Mirrors, Signals and Brakes ) deliberately. Braking, being a
hazardous operation at this speed, must be spread over a long
distance of road to reduce speed to, say, 20 m.p.h., and so we
find that the application of the whole System of Car Control will
cover a considerable length of road, owing entirely to the braking
distance. (See Figure 2.)

Second Example, The same driver approaches the same Cross-
road at 40 m.p.h. As before, he must see the hazard in good time,
but he can select his course when nearer to it because of his lower
speed. For the same reason, he commences to brake at a point
nearer to the hazard than if he had been travelling at 60 m.p.h.,
but he will arrive ata speed of 20 m.p.h. at the same distance from
the hazard as in the previous example. (See Figure 3) ‘

31, It will be seen from Figures 2 and 3 that speed of approach and
braking distance must decide the point at which the System is
commenced. The result is the same in both cases, for the gear change
point is exactly the same and there is time and distance for the
remaining features of the System to follow accordingly.

32. Road conditions do not always demand alteration of course,
speed or gear; even SO, every feature is individually considered.
For example, a driver approaches a minor cross-road as he travels
at 40 m.ph.ona main trunk road in flat open country. He observes
the cross-road well ahead, and the main road and both converging
roads are absolutely clear. He considers his existing course satis-
factory. His speed (40 m.p.h.) is quite safe, there is no following
traffic and the intention is to g0 straight on so there is no need to
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signal or brake. Still the roads remain quite clear of other traffic
and the gear (* top’) is quite suitable for the speed and prevailing
conditions. He uses the mirrors again but still there is no following
traffic and no need for a signal. The converging roads remain quite
clear with- perfect visibility, and there is thus no need to sound the
horn. He passes over the cross-road at 40 m,p.h, with perfect safety.
In this example the driver has considered every feature of the System
and, being satisfied with the conditions ahead of him at each stage,
he makes no change.

33. Road observation by the driver is dealt with in Chapter 4 of
this Manual, but it must be mentioned at this point because. it is
s0 closely allied to the System of Car Control. Only by perfect
observation will the deiver become acquainted with the traffic
conditions prevailing as he approaches a hazard and when he reaches

Straight lines drawn from each point to the built-up corners, and
then extending across the converging roads, show how the driver’s
view into the converging roads develops.

34. At V.1, when he selects his course (which is to turn to the right),
his view is negligible. From V.1 to V.3 the view improves very little,
which shows how necessary it is to approach the hazard with special
care. From V.4 to the actual cross-road the view round the corner
begins to open up and rapidly improves; and as this is happening
the driver should make his decision to increase speed, slow down

orstop, according to the position and behaviour of other road users,

35. To negotiate a roundabout the best course to be followed is the
shortest distance between the entrance and the exit, When the
approach to, and the roundabout, is clear of other traffic this course
should normally be adopted. See Figure 5. Where, alternatively, the
course could be inconvenient to other traffic, the circumstances
demand a’ different line of approach, manner of negotiating and
method of leaving, See Figures 6 and 7.

36. If the intention is to turn left at the roundabout, the course must
be to the nearside and the whole approach and system will be applied
as for a normal left turn. If the intention is to go straight ahead and

must be taken not to force this other traffic too far to the offside
when leaving; in other words, remain in your own lane. Alternatively,

Bx
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if the line of approach has been in the offside lane, hold this position,
leaving enough room for other traffic to enter, circulate and leave
on your nearside. If the intention is to turn right at a roundabout,
the lin€ of approach should be in the offside lane and the same course
followed as in:the previous manoeuvre with this difference, that the
right turn indicator should be used before entering the roundabout
and maintained while keeping to the offside lane in the roundabout.
A change to the left turn indicator should be made at the exit before
the one by which it is proposed to leave the roundabout.

37. Once the driver has learned to apply the System of Car Control
on the approach to each hazard, he should persevere and practise it
continually. He wiil find that it will become almost instinctive and
that it is in conformity with Highway Code advice. Furthermore, it
will be the foundation upon which the finer points of driving can

be built.

Procedure and signalling at roundabouts
FIGURE §
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CHAPTER 3

Drivers’ Signals

Object of Chapter

pirit of consideration for others, made a

his signalling technique as set out in the
Highway Code, many accidents would be avoided. Every driver can

do a great deal to educate other road users by giving signals which

are properly timed and which cannot fail to be understood and
appreciated.

4. The ¢ family tree ’ bel

ow shows how the subject is divided under
certain main headings:

SIGNALS

|
Visible Auc!ible

Arm Direlction

I I
Tndiclato'rs Lamp Signals Horn

Highway Code

Circumstances of

Flashing
Advice use headlamps
Types of Exceptions Stop Lights
signal .
‘ Courtesy * -
Signal
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Arm Signals by Drivers

5. General advice as to circumstances demanding the use of signals
by car drivers will be found in the Highway Code. Give signals of
your intentions correctly, clearly and in good time. {For example, the
Code advises the use of the ‘Slow Down’ or ‘Sitop’ signals when
giving way to pedestrians at a zebra-marked crossing. Tt is an
indication not only to drivers behind but also to those approaching
the crossing from the opposite direction.]

Drivers’ signals as illustrated in the Code are informative. They
merely convey notice of an intention to carry out a manoeuvre when
indicators or stop lights are not fitted (or are faulty) and also to
emphasise or confirm signals previously given. The driver giving the

signal must take full responsibility.

6. Three kinds of signal are illustrated:

{(a) ‘Yintend to move out to the right or turn right’. The palm of
the hand faces the front, fingers extended and close together
(the arm remaining outside the car for not less than three

seconds).

(b) “Iintend to move in to the left or turn left’. The arm is slowly
rotated in an anti-clockwise direction with a flexed elbow, the

palm of the hand facing the front.

(c) ‘Iintend to slow down or stop’. The palm of the hand, with
fingers extended and close together, faces the ground. The
arm is slowly lowered and raised several times.

7. In each case the arm should be extended as far as possible, so
that drivers and others for whose information the signal is intended
will get a clear indication of what course the driver is proposing to
take, The signal must be given in good time and must continue long
enough for other persons to realise its meaning and to react accord-
ingly, for otherwise it is useless and may indeed result in danger to
them as well as to the driver himself. Having signalled, it is still
necessary, before carrying out the intended manceuvre, to make sure

that it is safe to-do so.

B. A driver must make habitual use of his mirrors as a comple-
mentary action to his use of signals. This is emphasised in the System
of Car Control dealt with in Chapter 2. In that System, signals have

DRIVERS® SIGNALS 23

to be consi .

running gg;céi{iiegn:nf thrc‘:ecoccasxons for three distinet
9 Ley " Course Selected . ¢ n:

Brakes * and * Mirrors ang Signals ’ °” " Mirrors,

changes in
Signals and

oeg)ep;%iﬁzge hgrf; to include mention of the ‘Court

aoton toareE e g'yaa nr:{ﬁg fs andacknowledgment ofa courtec?lslz

: -t Toad user, The gj

he raising of the left hand towards the forel?:aillg?? lsllllgfl‘ljdonbtl 'Ee
; not be

10, 1t is
Signal * t

that it is safe to
80 on; but a signa)
dus € on; gnal to stop should i
o arleisspec.:t In the interests of safety as, foli jns‘tancf ®vhores with
gven by someone in charge of animals > When such o

12. The expert driver will

himself, by not- only give exemplary arm signals

t wi .
will also know the signals given by other road users

Direction Indicators

13. Direction indicator si i
e P or signals are illustrated in the Highway Code

(3) ‘lintend to move out to the right or turn right° h

(b) ‘I . . ' ‘
intend to move:in to the left or turn left or stop on the left”

e s e S



24 ROADCRAFT: CHAPTER 3

14. Attention is drawn to the correct use of indicator signals when
negotiating roundabouts. These are described in paragraphs 35 and
36 of Chapter 2 of this Manual and illustrated in the Highway Code. .

15. A common fault is that of leaving indicators in operation long
after the turning movement has been completed. This is misleading
to others and the Code emphasises that drivers should make sure
that the signal is cancelled immediately after use.

Lamp Signals -

16. The third form of visible signalling is that of raising or lowering
the beam of the headlamps during the hours of darkness. This is an
excellent means of giving warning of approach at a road junction or
to a driver before overtaking him. To use this form of signalling
effectively, the driver must be able to locate the controls without
fumbling. The headlamps must be used in good time before reaching
the junction or the vehicle to be overtaken. The flashing of head-
lamps should not be resorted to as a means of signalling during
daylight hours except on motorways, dual carriageways and other
fast trunk roads, and then only prior to overtaking when a horn
warning would not be heard. (Sce also Chapter 1, para. 37.) Do not
flash excessively or in the face of oncoming traffic, in case dazzle or
refection causes danger to other road users,

17. The stop light fitted at the rear of a vehicle and operating in
cunjunction with the foot-brake pedal is a useful form of lamp
signal, provided vehicles are not travelling so close that it is out of
the view of the driver behind, Tt is not a substitute for the arm
signal indicating an intention to slow down or stop. Unlike the arm
signal, it does not give immediate indication of the intention to slow
down or stop because the light switch is not actuated until some
pressure has been applied to the foot-brake pedal, by which time

some deceleration has taken place.

18. Before Ieaving this subject of signals, the driver will be well
advised to link together in his mind ¢ Mirrors and Signals’. Make
this a habit and it will ensure that the proximity of following traffic
will always be known and that the necessary signals will always be

properly given,

Audible Signals

19. The second broad category of signals.embraces those which are
audible. These are given by sounding the horn and can conveniently
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use of the horn. On journeys on unrestricted main roads, where
average speeds will be much higher, warning of approach at road
junctions will be more readily appreciated. A similar judgment should
prevail on minor country roads at the approaches to blind bends,
farm entrances, etc.

26. As a general rule, where this is possible, the horn should be
operated with the left hand. As a safety precaution when travelling
at speed, the hand should not be taken off the steering wheel ta
operate the horn button or ring, but should slide along a convenient
spoke of the wheel, using the thumb to operate the button or ring.

27. Horns should not be sounded in an aggressive or demanding
manner, but always courteously, giving plenty of time for other road
users to react. For example, the driver who gets very close to a
vehicle he is about to overtake at speed and then sounds his horn
several times gives the other driver a shock and possibly the im-
pression that the overtaking driver is thrusting and aggressive. Such
behaviour is detrimental to the spirit of good fellowship ¢n the road.

28. The horn note should be confined, as far as possible, to one note,
either short or long, according to the traffic conditions and the type
of road user for whom it is sounded.

29. Figure 8 shows some common occasions for the use of the short
note. The driver should imagine he is driving from the bottom of the
figure on the course shown, each dot adjacent to the line represents
a short horn note given to warn the road user being overtaken and
passed.

30. Figure 9 shows two occasions for the use of the long horn note.
The driver should imagine he is driving from the bottom of the
figure on an unrestricted road at a fairly high speed, and ahead he
can see a heavy lorry proceeding steadily on the nearside. Having
satisfied himself that it is safe to do so, he will prepare to overtake
the lorry and, when about three car lengths from the rear of it, he
will give a long note of warning, shown on the figure by a line marked
¢ Correct ’. This note is correct for three reasons: (a) there will be
little doubt that it will be heard by the lorry driver, (b) he will have
time to react and (c) it will assist him to judge the overtaking
vehicle’s speed and position. Early and late shorter notes are. also
illustrated; these are obviously ineffective.
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CHAPTER 4

Road Observation

Object of Chapter

1. The object of this chapter is to assist the driver to improve his
standard of road observation by considering individual aspects of
the subject,

2. The powers of CONCENTRATION and of ROAD OBSERVATION
are very closely related, for without the former, success in the latter
cannot possibly be achieved. The good driver realises that it is not
enough merely to see every detail in a road scene; he must ASSESS
THE VALUE of what he sees, and upon that value, formulate his
driving plans.

The View from the Vehicle

3. The view a driver obtains from his position at the steering wheel
must cover the area to front and sides through an arc of Approxi-
mately 180 degrees. He must also have the best possibie view to the
rear through his driving mirrors.

4. The windscreen and all windows must be as clean as possible
inside and out; misting of the glass can be prevented by ensuring
proper ventilation of the interior of the car. The windscreen washers
and wipers must work efficiently immediately they are required.
These elementary precautions will do much to prevent the un-
necessary handicap of trying to see through glass covered with
particles of dust, mud or water,

5. Some obstruction of the driver’s view is caused by the coachwork
of some saloon cars. In some cases the blind areas to the front can be
large enough to mask a pedestrian or pedal cyclist or a road sign.
This disadyantage can be most noticeable when side views are
required into bends and road junctions. The driver should not make
“heavy going * of these difficulties; he should merely be conscious of
the dangers created and adapt himself to the conditions by moving
his head to gain the view he requires in all circumstances. When
Teversing, the driver’s view of a pedestrian to the rear can. be obscured

c




30 ROADCRAFT: CHABTER 4

by the coachwork of the vehicle, and extra precautions are therefore
essential before beginning the reversmng movement.

How Vision is affected by Speed

X f pedestrians can move about on .the pavements of a
ghglglm(;spgu ggshoroughfare withogt collidipg with onfe am::thex’;z not
so much because they are all the time lookm_g out for obstn;lc ions,
but mainly because their speed qf 11}ovemen*g is 50 slf)\.v tha:I!‘; ; elzy Ca;l
change their pace and direction in time to avoid collision.. ! e fng}‘:cfl
and breadth of their view may be short when they move s o:v 3; -
however, one of them wishes to get along quickly he 1_03%“,15 0t ogd
further ahead, to pick out the places \yhere the crow-d‘xs t ung;s '3
to direct his course and increase his speed accmdmgly.‘ le . tmn
finds that his view of other pedestrians at c}ose qparters fietzno;a 6;5,
so that quite often, if one of them comes into his path suddenly, he
narrowly avoids collision. :

7. The driver of a motor vehicle adjusts the length and br@adth of
his view in a similar way, but of course, over greater dxstanges,
because his speed is a good deal more.thqn that of the pec?sﬁn,an.
When driving at 60 m.p.h. the focal point is 2 considerable d;sgan?ie
ahead and stationary objects there appear clear- and Well‘ c; ne ;
whereas the foreground becomes blurred. At .thls speed 2 1stti11:1c
effort is required to pick out foreground details, apd if more t a.n1
occasional glances are directed at them there will be a natura
tendency for the driver to decrease his road speed.

| must’ :« to traffic conditions,
8. When road speed must be kept low owi:; to t :
the focal point naturally shortens and thf: driver observes. details.
These often indicate that a danger situation IS developing and he
then has time, owing to his low speed, to take the precautions which
will prevent him from becoming II?VO]Ved.

9, From this natural tendency of ghe eyes to focus accorlgxmg t&
speed, it is clearly dangerous to drive fast in the wrong p cez :
traffic is mediun to heavy, foreground .detaﬂs must be seen, a.nIt c;
enable the eyes to do this and the brain to _fur}ctlon as a 1resll} ‘:)
the stimulus received, speed must be kept within reasonable limits.

' i ivi rer long periods
. Fatigue brought about by continuous drlvmg. over
1150 first f%lt as eye strain and lack of concentration, and although
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special efforts may be made by the driver to maintain his normal

standard of observation, he will find the task becomes increasingly

difficult, his speed will slacken and his recognition and assessment
of danger situations become late and inaccurate.

Weather Conditions

11, Weather conditions such as fog, mist, heavy rain or snow, the
fading daylight at dusk and the dazzling brilliance of the setting sun
reduce visibility considerably. To meet these conditions speed must
be reduced so that objects in the immediate foreground may be
seen in time to take evasive action if necessary,

12. When driving in fog switch on headlights and rear lights and,
when necessary, the fog lamps. A cléarer view may be obtained by
the use of windscreen washers and wipers. Proceed at a slow, steady
pace and let the nearside kerb or grass verge be your main guide for
position. The presence of hazard lines will give warning of approach
to a road junction or corner, etc., and at.such places these may be
valuable landirarks. Be prepared for sudden stoppages of traffic
ahead and do not follow too closely. Traffic should only be overtaken
when it is really necessary, and then with great care! remember you
may lose visual contact with the kerb.

Road Surfaces

13. The average motorist is not so well acquainted with the appear-
ance of road surface types and conditions as he should be, It is
useless to complain about a slippery surface after a skid has occurred.
The good driver is the one who looks well aliead, recognises any
changes of road surface conditions and then applies correct values

9f braking, acceleration and steering so that maximum road holding
is always achieved.

14. When clgan and dry, the surfaces of most properly made up
roads are good or fairly good for road holding. During inclement
weather or when the road is soiled the non-skid value of any surface
will deteriorate. Tyres cannot grip a road surface properly if it is wet

-~ or soiled by slippery substances such as snow, ice, frost; oil, moist

muddy patches or wet leaves, or if it is composed of dry loose dust
or gravel. : : :
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15. The types of soiling mentioned in para, 14 are all recognisable;
they have their ows distinctive appearances, which can be seen by
the driver as he approaches them. Unfortunately, these conditions
are frequently found at the approach to, or at, HAZARDS. The
driver already knows that at the approach t0 HAZARDS runuing
conditions such as steering, braking and acceleration may need
alteration, and tyre adhesion to the road surface then becomes of
paramount importance.

16. The modern tendency in road construction is for roads to be
covered with a non-skid mat which provides a good surface for tyres
to. bite: on. Surface dressings usually consist of stones or chips, or
quite fine granules, which are held in position by various tar or
bituminous compounds.

17. These surfaces have a dull, coarse, open texture appearance,
some, because of the larger chips used, have a more coarse appear-
ance than others. As these surfaces get older they take on a polished
appearance owing to wear caused by the passage of traffic. The
driver may consider these surfaces as coming in the class known as
macadams, the comparative non-skid standard of which is quite high.

18. Concrete road surfaces usually have a distinctive appearance
through being light in colour, some have a roughened formation of
lateral ribs, most have a good non-skid value. Some, however, are
apt to hold surface water which, in cold weather, freezus, creating a
slippery surface which is not easily seen.

19. Wood blocks, stone setts and smooth asphalt surfaces are
encountered in towns and cities: Their appearance and low non-skid
value are well known to the average driver, and great care must be
taken when driving on roads of these types to avoid skidding, which
will occur from the slightest cause.

20. During winfry weather, road surfaces become frost and ice
covered, but not always uniformly; isolated patches and certain
gradients remain iced up when other parts have thawed out. The
good driver will observe these areas, not only from their appearance
but from the behaviour of other vehicles, and will take due pre-
cautions in good time to avoid skidding. Remember, tyres travelling
on ice make no noise.

21. Wear and tear to the vehicle should be reduced so far as practi-
cable by keeping a good look out for pot-holes, projecting man-hole
covers, sunken gullies and any material likely to damage tyres.
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To avoid running over such surface conditi i

0 : itions alter course slightly if
this can be dgne without detriment to other road users. Iggl tgey
cannot be avoided, speed must be reduced so that rough ground is
traversed slowly, thus reducing to a minimum the shock to the vehicle.

Road Signs and Markings

22. The driver’s attention is directed to th si

: : ¢ many Lypes of road signs
apd n}arkmgs. It.ls of the utmost importance that the informationgor
directions tpey give shall be understood by the driver, and it follows
that every sign or road marking must be seen in such good time that

;lil‘(’:e?lri\"er will be able to comply with it or profit by the information

23, Having seen the sign and underst i i
1 1 ] ood its meaning, the driver
should direct his observation beyond it to the road Iaf(’out or con-

dition it refers to; he will then have pl i
ent
necessary action, ’ Pl of thue fo taks the

24. 1t is disturbing but true that the average road use

and understand the majority of the signs pgrovided forr}g: ;suggcns;e
unless ht? makes a special effort or is in search of specific guidance’
Every driver sh.ould cultivate a special interest in and respect for ali
signs and markings; by so doing he will improve his road observation
and general standard of road behaviour.

Driving Plans

25. A really good driver will formulate his drivi the
correct assessment of the ever-changing scene ahea:ilgar{gi?ﬂ?: rft:l;.;
of his vehicle. He should have a deliberate and calculating tempera-
ment, able to make driving decisions without hesitation in a method-
1cz}1 fnanner at any moment. All decisions must be based on the
principle of safety for others as well as himself,

26. He must realise that these drivin 1 181
st re ans and de
on a combination of: EP Pions ate mads
(@) What he can see,
(b) What he cannot see.

{c) The possible circumstances which ;
to develop. ch may reasonably be expected
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27. Motoring conditions in the British Isles are such that a driver
can rarely base his decisions solely on (2) above, because there.are
many stretches of road where the layout and traffic conditions:do
not permit an unobstructed view. The greatest difficulties arise from
conditions in areas into which the driver cannot se¢, such as round
bends and corners, behind trees and buildings, at places where roads
converge or where other traffic obstructs the view of the road beyond.

Zones of Visibility and Dnvisibility

28, To assist the driver to study the theory of this problem and to
improve his driving method, it is possible to divide the road scene
into zones Or areas, which may be termed zones of visibility and
invisibility. ’

29. Figure 10 jllustrates a cross-road in & suburban area. A driver
approaching the cross-road from the pottom of the figure and
intending to go straight over, will become aware of its presence by
seeing the refuge and the hazard warning lines leading up to it;
these two outstanding features, if seen in good time, will be sufficient
warning of approach to & HAZARD. He will then have time to prepare
himself for any eventuality by applying the System of Car Control.
The areas coloured sed in the cenverging roads are zones of in-
visibility, and at the point ¢ H they have receded to a minimum and
the zone of visibility is now reaching raximum size. The shaded
area may be termed a zone of danger, for it is the intersection of the
cross-road where an accident may occur. When the driver gets close
to it his position, speed and gear must be such that he is able to
take one of two alternatives:

(i) Slow down or stop to allow free passage to other road users.

(i) Accelerate across and out of the zone of danger if satisfied
that no other road user will be endangered or inconvenienced.

30. The size and position of zones of invisibility created by larger
vehicles moving ahead are shown in Figures 11 and 12. They show

the importance of distance and position in relation to a slow-moving
vehicle ahead which, if conditions permit, is to be overtaken. A
good view beyond the slow-moving vehicle—both 1o the near--and

off-side of it—is essential before a decision can be made.

31. Figures 11A and 11B show a car ‘A’ in two positions behind a
lorry “ B . The car-in Figure 11A is 90 feet behind the lorry and the
car driver can see the nearside kerb up to a point some 100 feet
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beyond the lorry; he also commands a good view along the offside
of it. Such a positi

on, therefore, secures a good view and assists the
decision to overtake.

32. The car in 11B is positioned 20 feet behind the lorry. The driver
Ioses sight of the nearside kerb just in front of the lorry; he also loses

the view of the offside of the road at a point some 170 feet beyond
the rear of the lorry.

33. A comparison of the two positions of the car ‘A’ §

in Figures 11A
and 11B shows that the good driver, before overtaki

ng, will get an
early view beyond the lorry when his position in relati
is most favo

on to the lorry
urable, that is, as in para. 31.

34. Figure 12 shows that position in relation to the width of the
road and distance from the back of the lorry can affect the zones of
invisibility not only in relation to their size but also in relation to
their position. In this figure the car “A’ is shown in two positions,
The first position is about 2 feet from the nearside kerb, which gives
an unobstructed view of the kerb along the nearside and ahead of
the loxry, but an inferior view along the offside. The second position

is 18 feet from the nearside kerb, which gives a good view along the
offside of the lorry, but a poor view along the nearside,

35. The zone of invisibility in the latter case has not only been kept
small by hanging back from the lorry, but has also been moved ; in
the first position it is almost directly ahead of the lorry, and in the

second position it is to

mplete knowledge of the conditions
prevailing in front of the lorry, and this is exactly what is wanted for
forming a decision to overtake,

36. The observant driver will take full advantage of views across
open spaces and through breaks in low positions in hedges, fences
or walls, to get that valuable, if brief, view into converging roads
which to some drivers appear totally obscured. He will also observe
the configuration of the countryside generally and will often be able
to judge the severity of any bend or gradient by the position, etc,,
of trees, hedges or telegraph poles. Figure 13 illustrates the zones of
invisibility at the approach to a cross-road. The zone on the driver’s
right is broken up by gaps in the wall which runs alongside the road.
View into the nearside converging road is at first quite poor, but the
set-back of the hedge at the actual junction provides a superior
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view at a later stage to that on the offside, which becomes poor again
owing to the presence of the wall. .

Figure 14 shows how the telegraph poles give an idea of the
severity of the bend in the distance. ‘

37. The length of view a driver obtains at bends and curves on a
road which is bordered by hedges, trees or other obstructions can,
to a certain extent, be increased or decreased by the position of the
car as it approaches such places. Figure 15 shows right- and left-hand
bends which are badly obscured by high hedges. A car is shown in
alternative positions at the approach to a right-hand bend and in
alternative positions at the approach to a left-hand bend. A com-
parison of the sight lines (marked on the figure) shows that the driver
in each case, from position ‘A’ secures an earlier and longer view
round the bend than he does from position * B ’, From this it follows
that earlier view into right-hand bends may be obtained by keeping
well to the left, and into left-hand bends by keeping slightly over to
the right when approaching the bend. Lining up in this way must
only be resorted to when it is perfectly safe to do so and, in any case,
there must be no encroachment on to the offside of the road.

Road Observation in Town Driving

38. One of the most important aids to successful town driving is
local knowledge. To know the situation of main road junctions,
one-way streets and roundabout systems, and the type of conditions
prevailing there, is' undoubtedly of great assistance to a driver
because he then has some idea of what to look for.

39. Town driving demands great power of concentration, road
observation, the ability to react quickly to changing situations and
considerable driving skill. Views ahead are frequently restricted
owing to the density of traffic. It is not wise to focus all one’s
attention on the vehicle immediately in front and a sensible distance
should be maintained behind it, so that a view of traffic movement
two, three or more vehicles ahead may be obtained from time to
time.

40. In places where traffic is really heavy and slow, driving is nothing
more than a series of stops and starts. Length of view is short and
passage along the road becomes a matter of * follow my leader’.
If, however, there are iwo or three lines of traffic moving in the same
dircction, it is important to be in the correct line, especially if a turn
to left or right is to be made at the next junction. Appreciation of the
advanced directionat signs will enable early positioning to be made.
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41. Correct position at the approach to a busy junction can only. be
achieved by seeing the junction from a-distance unless the driver
has local knowledge. The good driver notes the type of control (.e.
traffic lights or traffic policeman), sees the formation of the tines of
traffic and then gets into his correct line in good time.

42. Quick decisions must often be made when driving in traffic. An
accurate forecast of traffic movement can gometimes be made by
observing quite small details. A complete, list of these cannot be
given, but the driver will find the following examples of use:

(a) Passengers congregating on the platform of a bus prior to
alighting, coupled with a view of a bus-stopping place further
ahead. From this it may be deduced that the bus is about to
stop, so hold back and plan to overtake it on the offside.

(b) A considerable amount of traffic crossing and turning some
distance ahead gives early information of approach to a road
junction.

(©) A pedestrian hailsa cab from the rank you are passing. Watch
for the first cab to move off, possibly across your path, or for
the pedestrian to run out to meet it.

(d) A lorry three or four vehicles ahead of the one you ar¢ follow-
ing may be seen to pull up suddenly, a sudden stoppage of all
traffic may result, so be prepared.

(¢) A row of stationary cars on the nearside. Watch those with
drivers at the wheel; any may move off suddenly. Watch for
front wheel movement and exhaust smoke as well as arm
signals and direction indicators.

(f) When passing a row of stationary vehicles there is always the
possibility of a pedestrian stepping out from between them.
The view in between these vehicles is always very limited, but
it can be improved, if traffic conditions permit, by giving them
a wide berth and so providing a safety margin as well as.a
better view. (See Figure 16.)

(g) When stationary behind another vehicle, particularly on an
up-gradient, watch the behaviour of the driver, especially as
he starts off, and be prepared for him to run back before
moving forward. Make allowance for this by. not drawing up
too close.
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(h) Keep a good look out for sudden movements of pedestrians
and pedal cyclists; they can change course very quickly, but
quite often some small action may be observed which will
indicate their next move. The cyclist, before swerving right,
takes a quick glance over his right shoulder but may neglect
to give an arm signal. The bus pulling up at, or just moving
away from, a stopping place can be the clue to the intention
of the pedestrian running on the opposite footway to cross
the road to board it.

Night Driving

43, For good road observation in night driving certain basic factors
which have already been mentioned become important. The wind-
screen must be as clean as possible at all times, and in wet weather
the screen wipers must be used, because particles of dirt and water
on the screen obstruct the view. This is made much worse by the
lights of approaching vehicles. Any reflections on the inside of the
screen caused by light from behind the driver will have a bad effect
on his vision; therefore any light used by passengers should be
reduced to a minimum and should not be used at all under fast
driving conditions unless it can be screened from the driver entirely.
The instrument panel should only be illuminated when necessary
unless it is properly screened or dimmed, as any bright light at that
distance from the driver’s eyes will have a distracting effect on his

view of the road ahead.

44, Tt is of the grcatest importance that the lighting equipment of
the car should be in efficient working order, and it should be checked
periodically and adjusted if necessary by a competent electrician.
He will use scientific apparatus for the job, and the driver will then
get from his lamps maximum illumination of the road without
dazzle to other road users. It must be borne in mind that variations
in laden weight may affect headlamp settings. ,

45, The driver must now give his mind to the problems of observation
in hours of darkness. When driving on unlighted roads with no other
traffic he will find he has good visibility from his own headlamps, and
all he has to dois to keep his speed within the range of that visibility.
When driving on roads provided with the best modern street lighting,
where the arrangement of the lamps provides a uniform flood of
light with no shadows or pools of darkness, he may find he has really
good visibility without any need for his own headlamps.
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46. The favourable conditions menti i i

! i oned in the previous para
a:etgulte rare, however, and more usually the night driver Iél:tdsgll.:;lapi}s1
ﬁea éil;spilarags:g ?y the glare or dazzle of approaching vehicle
headl: and the frequent pools of
in oS an lighting.q 3] o} darkness or shadow caused by

Dazzle

47. Not infrequently a driver will be dazzled by a glare of lights
gl;(l))xlr;eém :ppf)oezﬁhin% vehicle, particularly if its l}lyeadlgalz;so:thlcl)%hgtl'sx
. . are badly adjusted. The greatest diff i eri
lmmedxgtely gfter the glaring lighfs have passg?l]tgeé:ueszpf}:éeréced
tflke a I}ttle time to adjust themselves to the sudden reductionye?‘
hght which follows. On such occasions the driver is advised to keeo
h}s tcmpex.' and to control his natural impulse to retaliate by switchi o
his headl'lghts full on. He should avoid looking straight at igg
approaching headlamps and should direct his eyes to the nearsid:
of t}le road ahgad, keeping a particular lookout for pedestrians and
vehicles; he will then get some benefit from the illumination of th
road by the approaching lights. He should slow down or stop, and ae
soonas the offending driver has passed he may switch on full hea’dlam ;
itl? g'l\lfirgc;xﬁlet ttlllﬁ enSLIIing blackness. Finally, the driver should beis
L a 1s{evi of dazzle, whilst bad at i

continuous. He: will find that, if he makes a practliléees;t]"su?ngohl'];lzé\l«\rlls
ax}tl-dazzle deviceas heapproaches oncomin gtraffic, the same ’
will, as a rule, be extended to him. | courtesy

?8.f0ne of the most difficult problems which besets the night driver
; ound1 in- built-up areas Where the street lighting is inferior
: rgcéuf?nt y he finds that his view consists alternatively of pools of
: gl trom street lan}ps and of darkness where the street lighting
lf:u s to penetrate owing to lack of power or to obstruction by over-
1anging trees. He is advised to illuminate these pools of darkness b

l.lSlng his headlamps whenever he can do so without danger to othe)r,
road users. Frequently, (?f course, this will be impossible owing ‘to
ﬁggg&ﬁg?it{r:f;é a(?d 12 31i8 evleint he should drive on his dipped

ed suited to the conditi i
black out completely by driving on sidelam};ts]'((;g%'.lt s dangerous to

<

49, The driver will ﬁndr that wiﬁlst hi i i i
3 hat, s own lights illuminate
objects on the road, he will see a great deal from the lights of x;}[?llg,

D
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i i i lare of the headlights
hicles, particularly those approaching. I‘he g ‘
Zt} tlrafﬁc gpproaching round bends or coming alqng converging {'oad;
gives ample warning of approach and also a guide to the severity 0
behds and corners. Objects on the road ahead often appear as

silhouettes in the approaching lights.

i driving is always a severe test of endurance. A dr.lver
ggégég;;epare h%mself by)‘,caking suﬁiqient rest bef"orehand. Faglgue
will first be felt as eye strain, for continuous 1ook}ng along aldea‘mt
of light is most tiring. If drowsiness overtakes hm} he shou. ! rlio,
try to overcome it whilst still driving; he shoul;l stop, ¢ have a stre (j:f ee,
rest his eyes for a little while and have a drlglg of hot tea f(?r co en;
Any change from driving will restore the failing power of conc

tration and observation.

CHAPTER 5

Acceleration, Braking and Steering

Object of Chapter

1. This chapter opens a field of study in greater detail for the more
advanced driver. Much of the material has been dealt with in a broad
sense in the earlier chapters of this Manual, but it is hoped that the
driver will rcalise that it is attention to the finer points of driving
that will fit him to be classed as an expert.

2. The moment a driver puts a motor vehicle into motion he accepts
a great responsibility, He can cause the vehicle, a mass weighing a
ton or more, to move forward or backward at varying speeds, turn
to either side sharply or gradually, and stop suddenly or smoothly,
just when he wishes, provided he manipulates the controls accurately
(in this his physical and mental condition will play no small part—
see Chapter 1). .

3. The System of Car Control, with which the driver should now be
familiar, was explained in Chapter 2, but of necessity in-such a broad
manner that no attention was given to the details of acceleration,
braking and steering. These details and the manner in which they
affect the car will be discussed in the following paragraphs.

Acceleration

4. Let the driver first get a clear impression in his mind of what is
meant by ‘Acceleration ’ as applied to driving a motor veliicle. It is
the increase in road speed of a moving car brought about by the
control exercised by the driver with his right foot and the accelerator
pedal. (We are not here considering acceleration developed by a car
in such unusual circumstances as running away and coasting down
a hill with increasing speed because the brakes have failed.)

5. The acceleration capabilities of different cars vary considerably
according to the efficiency of the engine and power weight jatio.
A high maximum speed on any given journey is not very useful if
it takes a considerable time and lengthy stretch of suitable road to
attain it, ' ‘
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6. High average speeds under ordinary road conditions are usually
achieved by the modern car not because of its high maximum road
speed, but more by its cxcellent power to accelerate, when suitable
gears are used, from quite slow speeds.

7. How is acceleration produced? As the pressure of the driver’s
foot depresses the accelerator pedal it enlarges the carburettor
throttle valve opening and an increased amount of combustible
mixture is admitted to the cylinders of the engine. This increase of
mixture will produce, if the power available is equal to the driving
conditions, an increase of revolutions per minute of the engine

which will be transmitted to the driving wheels and the car will
accelerate,

8. The acceleratar pedal is spring-loaded to its closed position and
the driver must acquire the “feel * of this spring loading in order to
apen the throttle valve at all times smoothly. The accelerator pedal
and linkage, right through to the carburettor, must be in perfect
working order; it will be extremely difficult to control speed with
the accuracy which is necessary if this linkage is fouled by floor-
boards or mats or has any slackness to be taken up by the initial
movement of the pedal.

9. To describe the length of movement of the accelerator pedal in
various circumstances will not be of wauch assistance to the driver,
but an attempt to describe how that movement is to be effected may

be helpful.

10. First, he is advised to wear light footwear, preferably shoes;
this is really important because the sensation of pedal movement
and accurate * feel * of the operation of foot pedals cannot effectively
be transmitted to the brain throu gh thick-soled heavy boots or shoes.

11. The right foot operates the accelerator and foot-brake peduls,
but for most of the time it is on the accelerator pedal. Therefore
the right heel should rest on the floorboard approximately midway
between, and to the rear of, these two pedals; it will support the
weight of the right leg. The ball of the foot should fall naturally
. forward and downward on the accelerator pedal. The ankle must be
flexible to allow the foot to rise or fall at will from the pivot created
by the heel. At this stage the driver should understand that although
the heel acts as a pivot for accelerator pedal movement, it will not
serve the same purpose when pressure is applied on the foot-brake

pedal.
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n . .

;géeﬁg{::rgu; \r{lfl.only respond to an increase. ol pressure on the

accelerator t% alif it can develop the power to do the work demanded

tion.tl rences nqw mnc}e to acceleration will be on the assump-
hat the correct gear is engaged and that road and running

conditions are such that an i
' ' ; an increase of road speed i ir
e ey ad speed is desirable and

i ’ qgigsif:gvi éx(;:tcl:elcl.atllop is only possible when a useful and, it may
§ ; omical increase of the engine revoluti i
¢ ! ! ; [ itions per minut
15 obtainable, and to this e ‘ ) g o
nd the use of the gea

3 00 & end the us arbox must be con-
ilsch;)xg:ls.igoxrmstancc, a Ic}nvcr wishing to pet high speed as quickly
h ssible from a car fitted with a four

( -speed gearbox would be

u(r;:\;lsc ‘to use more than 50 per cent of maxinium r.p.m, in second
i;\; ,rtq): mcrnc than 75 per cent of maximum r.p.m. in third gear
ml.‘y“,,‘o lclcl) br.p.m. above .these approximate figures for the average
2 d be unproductive of the acceleration wanted, and un-

cconomical in fuel consumpti ivi
fuel on. For normal drivin y
above are on the high side. & the poroentages

14, Gene_rally, when the accelerator pedal is depressed with a rougl
f:gr(ci:ilslf Jerkyd111,0'verc1llcnt, the car will jump forward s‘uddeﬁl;;
ng road speed, but if the pedal i eSS cadi
progressively, the same increase of }xj‘oad spsccddc lz\l/?l?ggg oslt)ctax(xlllllcyd zllJM{
wuh'out‘ the spddcn jump and jerk, Obviously the latter 1;1anncr gf
d%pxessxon will cause less wear and tear and will produce smoothness
3 mov.emcnt. Ona car fitted with automatic transmission nccélem-
tl‘OIl t.luou gl} the gears is automatically controlled, but Faste;~ accclc‘r;t-
t{«?n t’i obtax;zgd by depressing the accelerator pedal to give a large
ro'.t e opening, when gear changing vp is delayed to a pre-set
x;u}gi\rlnum en.gme speed. A rapid burst of acceleration by melans of
lly ?‘rkgigiid‘o li\l/ln 13)e c‘)‘ll)}:g;netc[lleb); dezprl'essing the accelerator pedal
’ - \
engaged within the pre-set limits ot? )éngi%zvi?)e%:(gtr 's automatically

The Behaviour of a Car under the fnfluence of
Acceleration

15(.: ?ccel@ration has a considerable effect upon the behaviour of
undz:a i ilﬁclgh;f)l;%ceeds fa.long1 the road. Figure 17 shows that, when
nce of acceleration, a car tends to settle down' on t
. : ) oWt on t
the road, particularly at the rear end, tending to improve the grig

y S « v ¢
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Acceleration—weight thrown rearward
Ficure 17

« This favourable behaviour of the car ‘under accelergtlon is more
fl'grcgally realised when it is compared with the behav1ourlof (311 .cz;;
under the influence of braking (see para. 34 belp\‘v). The X riv ‘
should also realise that this condition of good _stablhty preva{l.slnq
only under acceleration, but also whe'n the \yelght of the v::1 hicle (118
being propelled by a pulling engine with no increase of road speed.

Acceleration Sense

17. Acceleration sense may be defined as the ability to vary the sp}c]:ed
of the car according to the existing 1‘0?~ld and traffic cqndltlolllls w gg
braking is not demanded. If is a skill found only in really goed
drivers, but is latent in many and may l?e develqped by improv *d
judgment of speed and distance, and practice. A driver wh}g ]ioss;sesis
acceleration sense recognises the speed bot'h of the ve 1tc ;ss o I
following and of those which are approaching. He alsc; ahzn i
account any variation of speed that may occur owing c:i "ot ci tg
conditions which develop ahead. He decxd;s upon a safe 1sl anticm
keep between his vehicle and the one in ‘front by, acce ei'flderaj
deceleration or constant road speed.' In the 11g11t_of these. ?Ono]. -
tions he will adjust his speed by suitable variations of pllcgsui e:l[o1
the accelerator pedal, avoiding b‘rakmg. un!sss it is c'llsﬂo uveoyt(
necessary, so that he keeps progressive stafuon m.the ge‘n}elrtl 1?t\ab1e
traffic. He may overtake certaiq slow-moving vehicles “{llt i: 151 fable
degree of acceleration when it is safe to do so, and wxl att. e same
time be prepared to reduce his speed by tn}lely deceleration
inconsiderate driver overtakes and then cuts in,

istanc i i intain between the front of
18.  The distance a driver decides to main ! . .
his vehicle and the rear of the one ahead, when there is no intention

L

|
|
|
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to overtake, is dependent upon the speed of both Vehicles, the
condition of the road surface, his reaction and his driving ability,
As a guide to this distance it is suggested that at speeds up to

19. Acceleration sense is one of the important skills which, allied to
others, makes overtaking on fast roads a well timed, brisk and safe
manceuvre. Figures 18, 19 and 20 illustrate a skilful driver’s judgment
and use of acceleration as he leads up to the act of overtaking a
slow moving vehicle on a fast road.

20. In Figure 18 the driver of car ‘A’ is travelling quite fast towards
alorry B, which he plans to overtake. The situation is complicated
for him by the presence of the approaching cars *C”and ‘D °, He
recognises the situation in good time and, from their speed and
distance, realises that the cars ¢ C’ and ‘D’ have the right of way
and that he must not be sandwiched between two lines of moving
vehicles. He therefore eases his speed by early deceleration.

21. Figure 19 shows the relative positions of the vehicles a fraction
of a second later, The important vehicles are now the lorry * B and
the car * D *, which are now opposite one another. The driver of car
‘A’ now accelerates, not fiercely but steadily, to close up the gap
between himself and “ B >. '

22, Figure 20 shows the final phase when the driver of car ‘A’ is
accelerating firmly along the offside of the lorry ‘B,

23. The technique of the experienced driver who drives fast but
considerately is well worth close study, and it will be found that he
makes full use of the power of acceleration of his car at every
opportunity in a safe yet deliberate manner,

24. First of all he knows the capabilities of his car; he will not drive
fast until he is familiar with jts behaviour and he will never demand
more of it than he knows he can get.

25. The changing conditions of the road surface will never escape
his attention, and he will drive his car in such a way that he makes
full use of acceleration where the surface is in good condition and
eases his speed in the bad places. : :

26. His approach to bends and corners will be perfect demonstrations
of every feature of the System of Car Control, and his technique of
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Acceleration sense applied to overtaking
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acceleration will reveal a perfect timing of the application of the
correct degree of acceleration as his car commences, traverses and
leaves its curved path. The car will enter the curve at a safe speed,
the engine pulling the load, and as the view of the road out of the
hazard opens up and the steering is straightened, he increases
acceleration. So the car has entered the hazard at a slow or moderate
speed according to the severity of the bend, and has left it by firm
and safe acceleration. The driver’s continued aim has been to main-
tain tyre adhesion to the road surface under the adverse conditions
of a bend, coupled with brisk movement of the car by a careful
balance of acceleration and steering,

27. Finally, the driver will realise that acceleration properly used
can be a coniributing factor to his safety in certain hazardous or
dangerous situations. For it is possible to accelerate out of danger,
as well as to brake, Braking sometimes results in stopping right in
the path of approaching danger. '

28. Drivers of cars fitted with certain types of automatic transmission
should remember that there may be little braking power from the
engine when pressure on the accelerator pedal is released. This will
have an effect on the extent to which acceleration sense can be
employed. Whenever conditions indicate that.frequent variations of
throttle position will occur and a lower gear would normally have
been engaged, use can be made of any device that is fitted to enable
the lower gear to be engaged with full braking effect from the engine.
In the following paragraphs on * Braking’ the importance of this
characteristic of cars fitted with automatic transmission will be
understood and must be considered when these paragraphs are being
studied and their teaching applied.

Brakfng

29. There are-two normal methods by which the speed of motor
vehicles may be reduced: (a) by the deceleration of the engine as the
pressure on the accelerator pedal is relaxed, and (b) by the application
of the brakes.

30, It will be appreciated that the previous discussion on acceleration
did, to some extent, deal with the loss of road speed brought about
by normal deceleration. When pressure on-the accelerator pedal is
relaxed the engine will slow down due ‘to the compression in the
cylinders, and this slowing down will be transmitted to the driving
wheels. Thus the engine is acting as a brake on the speed of the car.
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Braking—weight thrown forward
Figure 21

. This method of reducing speed will be smooth and gradual; it
?vlill have little detrimental effect on the grip of the tyres on the {oad,
and unnecessary wear and heating of the b}‘akes .wxll be avoided.
The loss of road speed by engine deceler_atlop will be more pro-
nounced when a low gear is engaged. This \.wll be valuabl_e when
driving on slippery roads where norxpal.brakmg would be _lxkely to
lock the road wheels and cause skxddmg, or when makmg lqng
descents in hilly country, when heavy continuous brake application
would cause overheating of the brake shoeg, and drums. In thcj,se
circumstances use can be made of any device fitted to cars with
automatic transmission, permitting the engagement and holding of
a Jower gear with full engine braking.

i i ine is a lengthy
32. Generally, however, deceleration by using t}}e engine is a
process, and although effective use is madc; of it in the initial stage
of every reduction of road speed, the ordinary road wheel brakes
must be brouglt into action quite frequently,

iminati he application of
33, The elimination of unwanted road speed _by t
road wheel brakes can be one of the most chfﬁcu}t ;md hazgrdous
controlling operations carried out by a driver. This is especially so
when the brakes are applied at speed.

ing i V t it has on the car.
34. Braking is hazardous because of the effec ' . :
Figure 21 shows, to an exaggerated extent, the behavxour. ofa moving
car under the influence of braking, The rear tends to lift, weight is
thrown forward and downward on to the front wheels, and the

resulting unequal distribution of weight makes the steering heavier

and reduces the general stability of the car, especially at the rear
wheels, '
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35. The driver will readily observe that the conditions prevailing
when the car is under the influence of braking are a complete reversal

of the favourable conditions found when the car was under the
influence of acceleration.

36. In order to reduce as far as possible the difficulties and dis-
advantages previously described, the driver must learn to apply
intelligently the following three rules for ali normal braking:

(1) Brake only when 'travelling straight, that is, not in a bend or-
when skidding, This means you must brake in plenty of time
for whatever hazard you are approaching,

(2) Let your brake pressure vary with the condition of the road
surface. Choose a coarse. firm and dry section of road for firm
braking, and ease off thy pedal pressure for a loose or slippery
road’ surface. This calls for continued observation of road
surface conditions. ~

- (3) When descending a steép winding hill, maintain firm braking
on the straight stretches, and brake as lightly as possible in
bends or corners. Remember the value of engaging a lower
gear at an early stage in the descent.

37. When braking, every effort should be made to reduce speed as
safely and smoothly as possible, thereby minimising the wear and
tear to the car penerally and the generation of heat at the brake
drums or discs.

38. The foot-brake pedal is operated with the ball of the right foot,
and the heel cannot act as a pivot for the foot in the same way as it
did when controlling the accelerator pedal.

39. The initial effort required to move the brake pedal will be greater
than that required to move. the accelerator. However, with the
modern trend towards servo assistance, the pressure required is less
than that needed to operate a manual system. The first part of the
pedal movement will merely take up the free movement of the braking
system. Then the brake shoes or pads will make contact with the
brake drums or discs, which are revolving with the road wheels.
Normally, this contact should be made as lightly as possible; and
once established it should be made harder, as necessary, by increased
pressure on the pedal. Servo assistance does not alter braking
efliciency but makes the application easier.




56 ROADCRAFT: CHAPTER §

40. The pressure on the brake pedal should be eased off gradually
as the unwanted road speed is lost, so that as the car comes to rest it
glides to a stop on an even keel, entirely without jerk or settling
down suddenly at the rear end.

41. Progressive brake application is superior to sudden hard appli-
cation; all late heavy braking should be confined to the rare occasions
when an emergency stop is needed. The good driver should estimate
the distance he requires to stop, or slow down appreciably, from all
road speeds, and he will commence his braking in time to reduce
speed with safety and smoothness. Again, the driver is advised to
judge the effect of his effort on the brake pedal by the variation in
the speed of the vehicle.

The Brake Test under Runining Conditions

42. The driver’s attention is drawn to the necessity for checking the
operation of the hand- and foot-brake controls on first entering the
car,

43, Assuming these tests prove satisfactory, the driver should, as
soon as possible after getting the car moving on the road, test the
brakes under running conditions. This test is to show him the manner
in which the vehicle responds to normal braking; it is a test of firm
progressive braking, but not a crash stop to lock the road wheels.

44, The method of testing is as follows, If possible, choose a level
stretch of road with a good surface; then, whilst travelling at 30 m.p.h.
in top gear, apply the brakes with medium initial firmness and then
progressively harder, so that the vehicle loses road speed rapidly
without locking any road wheels. During the test, due regard must
be given to the safety and convenience of other road users.

45, The result of the test should show that the vehicle can be pulled
up on a straight course without swerving or lurching to either side.
There should be no tendency for any wheel to lock; the best braking
is obtained when the wheels are just revolving.

46. The information given in the foregoing paragraphs on reducing
road speed may be consolidated in the driver’s mind by the following
example. Imagine driving at speed along a fast main road with a
good view ahead, and approaching a road junction where a 90 degree
left-hand turn will be made, »

f
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®) The.driver must OBSERVE the {ollowing features as early as
possible:
(1) The road junction layout, which is a hazard.
(2) The condition of the road surface as it opens up ahead,

&) Tlle other traffic ahead and to the rear; and possible changes
in traffic conditions during the approach.

(b) The driver must DECIDE:

1) To select the best course, bearing in mind that he will be
braking very firmly.

(2) The approximate speed at which he will turn the corner.

(3) Where he will commence braking to bring his existing speed
dow'n to that which he estimated would be suitable for
turning the corner.

(¢} The driver will comply with the following requirements in his

MANIPULATION OF CONTROLS:

(1) The car must be travelling as stréight as possible during
braking, :

(2) The initial brake application will be as light as possible.v
(3) Brake pressure will then be increased as necessary.

(4) During the period of firm braking considerable heat may be
generated at the brake drums, and it will be beneficial from
time to time to relax the pedal pressure momentarily, re-
ap plying it delicately. This method will be profitable especially
if the road tends to be slippery. (In this connection it should
be borne in mind that, if the car has been driven through
Pools- of ‘water, the operation of the brakes may have been
impaired through water seeping on to them.) .

{5) The speed will be reduced to that decided at (b) (2), when
braking will cease in time for the remaining features of the
Sys(tiem of Car Control to be considered before the turn is
made.

Th_is example is similar to but more detailed in the matter of
braking than those given in Chapter 2, para. 18, where the System
of Car Control was discussed, ’
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Steering

47. One of the main requirements ip. the proper control oft g mot?ir
car is to ensure that it is always m the }-ng_ht place onh ?i Foar’;
whatever the circumstances. Obviously this is done by the drng:l.1 ;
ability to steer accurately and safely. In order that hz‘may aid 5
the steering and suspension must be in good comn \.txotn ,
addition, the tyre treads and air pressures must be correct.

48. The driver should realise that diﬁe.rent makes of car}s[—I ha\;e
steering characteristics which are peculiar o Fhemselves.l_ }?tnco;
drivers are heard to remark thata car’s steering is heavy or lig t;ave
that it is high- or low-geared. In any case t}_lese.charactemstxcs have
their advantages and disadvantages in certain cxr'cumstances,dz‘i o
is the driver’s duty to recognise Fieru aqd adapt hxmself accordingly;
this particularly applies to cars fiteed with power steering.

49. Power steering is a method of ‘giving' assistance to Ehe (%'rlver Eg
hydraulic pressure from an engme-.dm{en pump. glerehgfle,i o
assistance is available unless the engine is running, ut*i wfb X ecﬁ
the driver can, by exerting pressure on the steering VYhee  of be wase
51bs. and 10 1bs., turn the wheel from lqck to Tock with extrteme e nc‘;
even when stationary. This last practice causes und}leds reiss ?ed
strain on tyres, steering, linkage aqd suspension and ISh e}?xgﬁu“é
A light movement by the driver is accentuated by t et‘ \ raulic
assistance, and care must be taken to prevent the _appl;ca 10:} oreee
much steering or over correction, as there 1s a slight loss 0

by the driver.

50. Good road observation is necessary so that the driver x;xay ?;:iz
road traffic conditions all round the yehtclc : then he meg p agg his
car in the best position available to him, subject to the advice 1
Highway Code and this Manual.

51. A modern car in good order will keep toa straight cours;c1 ona
straight and level road with little or no st{:en?gbc?nltrc‘),l bg g;n br:r/erz;
i t level but have S
Since, however, moderit roads are no 2 2

i i \ arsi the road tends to run down the
car being driven on the nearside of t ‘ s to run dow
i -ds the offside if being ariven
nber towards the nearside, or towards |
g?:]the offside of the road. This tendency can be overcome easily by

ihe minimum of steering control.
52. The driver will find that a motor vehicle moving on a straight

course will be travelling under the most favouraplg condlté‘oir:’tstosE‘)1
far as divectional control is concerned. As soon as 1t 18 OYe:
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curved path, the stability of the vehicle deteriorates and control
becomes more difficult. The driver should therefore aim to make all
deviations. from the straight course as gradually and smoothly as
possible, avoiding any steering movement of a sudden or jerky
nature which will be detrimental to the grip of the fyres on the road.

53. Steering success or failure originates in the driver’s deportment
in the driving seat. He should be seated in an upright position; not
taut or sirained, yet not too relaxed or seated primarily for comfort.
The seating position advised will be found advantageous when the
car is skidding or cornering, for in these circumstances the body is
apt to roll with the alteration of weight distribution and the steering
wheel may be moved unintentionally. Some additional support may
be obtained by bracing the left leg from a firm position taken with the
left foot on the floorboards,

54.. The normal basic position of the hands on the wheel on a straight
road should approximate to the hands on a clock at the time of
ten minutes to two. It will enable him to effect any emergency move-
ment of the wheel which may be demanded, and his arms and elbows
will have freedom for all necessary arm movements,

55, Movements of the arms to control the steering wheel will
originate where the upper arm joins the shoulder, the wrists and
elbow joints acting as shock absorbers. The grip of the hands on
the wheel rim should normally be light, with a readiness at all times
to tighten if necessary, A tight grip continuously maintained can
make for rough movements of the wheel, which are seldom necessary.
The fingers should fold round the rim in:a natural manner; such
mannerisms as the palm of the hand holding the wheel with fingers
outstretched or the fidgeting of the hands on the wheel should be
avoided. Remember also that the wheel is provided for the driver to
steer with and not as a support for his arms. The driver is advised
that the movement of his hands often reflect his state of mind, they
can indicate his confidence, or lack of it, to the critic.

56. On the average private car all normal deviations from the
straight course can be made by following the under-mentioned

guiding principles: ; : .
(1) The hand on that side of the wheel corresponding to the turn
to be made should pull down on the wheel from a high position.

(2) The other hand should allow the wheel rim to slide through it

~or, if the turn is severe, it may drop to a low position ready to
push upwards if necessary. '
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57, Such band and arm movements alterdately pulling down and
pushing up may have to be repeated if the turn to be made is of a
sharp * hairpin’ nature or if the car has particularly low-geared
steering. ;

58. Having turned the car sufficiently, it must be straightened again
or it will continue in a circular path. Accordingly, the steering wheel
should be fed back by hand movements similar to those in para. 56,
but in the reverse direction. The steering on most cars has an auto-
matic self-straightening action; on some, this may be quite powerful
and restraint will have to be exercised on the wheel to prevent the
car straightening up too soon.

59. By the methods in paras. 56-58 steering into a turn and out again
will be accomplished either slowly or quickly according to the road
speed but in any case smoothly and progressively, -

60. The driver should note, from the description’ of the position of
the hands and their movements on the steering wheel, that each
hand keeps to its own side of the wheel. Never, when the car is being
driven forward, should either hand pass the 12 o'clock position.

STEERING WHEN REVERSING

61. When reversing, the driver must turn his head to look over his
right or left shoulder, and the basic hand-hold on the wheel must be
at the top of the wheel near the 12 o’clock position. When he looks
over his right shoulder his left hand should take this position, and
when he looks over his left shoulder his right hand should be so
placed. The steering wheel may then be turned either to left or right.
During this procedure the free hand may adopt a low position
approximating to four or eight o’clock as the case may be, either with
4 loose hold allowing the wheel to slide thirough it, or to hold the
wheel in position whilst a new gripis taken at the top.

Five Rules for Steering and Steering Faults

62. (1) Your right elbow must not rest on the top of the offside
door or window frame. This attitude restricts the use of the arm.
(2) Your hands must be placed on the wheel so that you are able
to exert maximum leverage, if necessary.
(3) On a straight road your hands should settle in the effective
position (ten to two), not gripping tightly but being ready to do so.

{(4) Normally you should tighten the grip when cornering and
braking, both hands holding the wheel during these operations.

64. The driver should b
produce conditions which
Important of these are:

B
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(5) Do not tighten the eri
i grip when on a greasy or sli ;
it may tend to roughen your movements of the wheel,igg(}rgdfl?:?gg’

skidding.
63. The following common steering faults should be avoided:

(2) Allowing the hands to d -
half of the steering whee‘lfop down to a position in the lower

(b) Allowing the hands to fidget or move un

ow necessarily on the

(©) Rerpoving either hand from

periods when gear changing,
(d) Removing both hands from the wheel,
(¢) Gripping the wheel too tiéhﬂy.

the wheel for unnecessarily long

( . . o
" (f) Turningin a given direction too much or majntaining

turn for too long. This often results, es pecially withc fiovice

driver, in the 1. a novice
car o ¢ : .
3 descrlbmo a “weavino ” errati Ise.

(e ;In‘r}[?t?x% to fix the_ position of the car on the road by continuoust
Ia%rout gN%ne Pom.t on the car with a special feature in the roag
- NOTE: This is a useful procedure when moving the car

f

very slowly in a confined Space, e.g., in a garage

(h) Making sharp deviations out of, or into, a straight course

(i.e., cutting out or cutting i
. ) Mg in when overtakin iong
slow-moving vehicles or other obstructions) 3 Miptionary.or

) g\,aélrltr;i f;)ga(l)lt%\g' suﬂglc_i?nt safety margin on the nearside when
¢ vehicles or obstructions, NoTE: Si
. : Six fi
;:lljzetgaxl}ge hag:I been foupd to be a good margin of safety i?e;il:lf
Shac 1avzu etble. T.h:s distance is given only as a guide, as
saf‘q ently a d.uver will have to decide on » suitable mar iI; f
ety in the light of prevailing conditions, e

ear in mind that other drivin i
T ' g faults wil
will make steering difficult, The molsé

(a) Poor road observétion.
) Entering bends and corners too fast,

{(©) Braking in bends and corners,

i
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of a driver’s ability to concentrate and react
d conditions cannot be

quickly to emergencies and changing rod
overstressed, especially with regard to steering. One of the gvasive

actions often demanded to avoid an accident situation is an alteration

of direction at short notice.

65. The importance

66. The main features of this section are illustrated in Figure 22,
Dry

which shows a sharp bend, normally cambered; there is no obstruc-
tion of view or other traffic, but the road surface conditions present
1 3 A Greasy

the greatest difficulty because they are wet, dry, greasy and dry again.
The figure is se d the driver should note the course

if-explanatory, alt
as the car approaches and | the braking and

eaves the bend, and
acceleration values on the different conditions of road surface.

eserssansye
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XX
frcssvrBeacssvnnnres
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raking—attention to quickly varying road surfaces
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CHAPTER 6
Cornering, Skidding, Gear Changing
Object of Chapter

'} F with
1. The object of this chapter is to make the driver conversant wi

i nder-
the theory of cornering, skidding and gear changing. A good u

i racti iill enable
standing of the theory will help him, but practice alone will en

him to reach the desired standard of car control.

elling on a curved path, for exaglp&e{emllletg

otiating a cormer or bend, it is S}_\bjected to florcc:,isriv\\.,"3 r1c e
negvexit it following the coutse dn:egted by met e iest Jhese
p'txi:umstances its road holding qualities are putf bc; e e e bad
z;rns the reputation in the opinion of its driver 0 g

or indifferent road holder.

2. When a car is trav

i he
The road holding qualities of a car are largely m.tgxe h;t?c}isi ﬁo;g e
Sosios nd manufacturers. They const;ug:t vehicles Ry
o €}e various performances, and it is dangerous a%n mc; e
R g lvdrivet to expect from a vehicle a stgndard of per c;)r_ manee
i i:oi a't was never designed. The driver is therefore ’;l. va i
o n 1‘[1 cest in vehicle design and performance so that uls lriving
mlét?h%&;n\:ﬂl reflect a sympathetic understanding of the cha
m

istics of the vehicle he is driving.

Vehicle Roadworthiness

i ivi er or bend
4. Before discussing the action of driving roule' s; cfc:sna O e
tl'le roadworthiness of the vehicle must be recogms

p {3 8 p h
oy 2

i icle
absorbers, tyres and tyre pressures, and the loading of the vehicle,

i i s and
il each have a far reaching effect on its b‘ehavxoqr Oltoc?anrlsrmain-
bends, driver’s main responsibility is 10 relation to Y aine
bonds. T e ¢ 1 exercise some control over tyre conditions and
tenzggse'sliidcin the loading of the vehicle, but the other ma
pre

are usually in the care of garage workshop staffs.

e e e o e
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The Belhaviour of a Car when Corunering

5. The problem of driving a car through a curved path is mainly
solved by the method of approach. The car cannot negotiate the
curve with safety and on the course directed by the driver unless the
tyres retain an efficient grip on the road. The whole time a car is in
motion under proper control, a portion of the tyre tread is in direct
contact with the road and, in theory, there should be no movement
of that portion of the tyre relative to the road surface.

6. When a car is driven round a corner certain forces are set up,
the amount of which is controlled by the driver, and these tend to
overcome the grip of the tyres on the road. The driver will appreciate
the significance of these forces by referring to Figure 23, which is in
two parts, the lower showing the plan view of a car turning a left-

hand corner and the upper showing a rear end elevation of the car in
the same situation.

7. The plan view shows three arrows, lettered ‘A’, *B’ and ‘C°,
which represent powers acting through the centre of gravity of the
car, The arrow “A’ represents the momentum of the car, which is
proportional to the car’s weight and speed. The amount of the
momentum will therefore be created by the driver through his control
of the car’s speed. The direction of momentum wiil be opposed to
the turn to be made. In order to turn the corner the driver turns the
steering wheel and directs the front of the car to the left; this direc-
tional control is shown on the figure by the arrow ‘ B°, The com-
bination of the forces ‘A’ and ‘ B’ directs the course of the car into
a circular patit which, by the mass weight of the car, ¢reates an

outward pull which is known as centrifugal force, shown on the
figure by the arrow ‘ C°.

8. The grip of the tyres on the road must be capable of exercising
the necessary inward pull on the car to prevent it slipping outwards
under the effect of centrifugal force. If the grip does this the car will
follow the curved path directed by the driver; if not, it will slide
outwards across the road.

9, To summarise these conditions:

(1) The driver controls the amount of momentum by his speed of
approach to the corner. )
(2) He turns the car into a circular path by his directional control.

- (3) Centrifugal force is thus created, which will pull the car out-
wards into a 'skid if the tyres dre unable fo exert the necessary
inward and opposing pull.




A. Momentum

B. Directional Control
C. Centrifugal Force

Cornering forces
FIGURE 23
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10. The upper part of Figure 23, giving the rear end elevation, shows
the behaviour of the car through the vertical axis when 1t is turning
left. As the car turns, the weight tends to build up on the outside
wheels, causing the car to heel over. Soft sprung cars, or those with
a high centre of gravity, will tend to heel over more than others.
In any case, the tyre pressures will be important for, under pressure,
tyre walls become excessively flexed, resulting in tyre distortion,

__which will accentuate the heeling over effect and reduce the power
- of the tyres to resist centrifugal force.

.11, Whilst considering the behaviour of the car about its vertical

axis during cornering, it is well to consider what happens if brakes
are applied in the corner. As stated above, when the car turns, the
weight distribution builds up on the outside wheels. When brakes
are applied it is found that weight is thrown forward. It therefore
follows that, when brakes are applied in a corner, the outside front
wheel will be bearing a considerable weight, with the car tending to
pivot on it. Obviously a car under such stress will be more difficult
to handle.

The Road Camber or Crossfall”

12. The camber or crossfall of the road will also have a bearing on
the effect of centrifugal force. A normal camber dropping from the
crown of the road to the kerb will prove favourable on left-hand
bends and unfavourable on right-hand bends, for the obvious reason
that a car slides more easily downhill. Some corners and bends
however are super-elevated, that is, the whole width of the road is
constructed with a banking in such a way that the crossfall will be
favourable to the passage of a car round the bend in either direction.

The System of Car Control for Corners and Bends

13. In order to put to good use the information on cornering
contained in the foregoing paragraphs, it is essential that the driver’s
observation on every corner he has fo negotiafe shall be of the
highest order. His judgment (which will improve with experience)
will lead him to apply correct values in his controlling actions on
the car. He must recognise every corner as a hazard and gonsider
each feature of the System of Car Control at the approach to it.
On a car fitted with automatic transmission which has a device
permitting the manual selection of a lower gear and the locking of
the transmission in that gear, this device can be operated if it is
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considered that a gear lower than top is required for the nepotiation
of this type of hazard,

14. All corners or bends demand the application of the following
principles:
(i) Correct positioning of the car on the approach side. (Course
selected,)
(i) Right choice of speed. (Mirrors, Signals and Brakes.)
(iti) Correct gear for the speed. (Gear.)
(iv) Car to take the corner under the influence of prograssive

accolerntion whenever possible——not rolling round while
decelerating or being wrenched round with the brakes on,

By the application of these principles the following saflety factors
will be apparent as the car is about to leave the bend or corner:

(a) Tt will be on the correct side of the road,

(b) It will be able to remain there.
(c) Tt will be able to stop i the distance the driver can see to be
clear of other traflic,

Skidding

15, Tn the fiest part of this chapter cornering was discussed, and the
grip of the tyres on the raad was found to be essential if a car is to
negotiate corners and bends with safety, [t is now proposed to
investigate what happens if, unfortunately, the geip of the tyres fails

and a skid occurs.

16. Every driver of a motor vehicle on the public highway should
aim to drive and control his machine in such a way that skidding
never occurs. This is not always possible when the roads are covered
with ice or frozen snow, ot during bad weather, but it is safe to
offirm’ that many accidents which are alleged to have heen duc to
skidding in ordinary wet weather would never have occurred if the
drivers had had a better understanding of the causes of skidding and
a better control over their vehicles when in a skid.

17. Preventing, causing and controlling skidding are pmctical
elerents in the driving of a motor car, and. an hour’s praclice on a
~skid pan or on a shippery private road will be mare valuable than
many hours of talking or reading on the subject, It is possible,

enn s e ey oM g
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18, Skidding may be defined as follows:

3 v 1 v %) *
’0’2;)/(;(]7',(;:;(;#,; l)}owmf nt of the cqr due to the grip of the tyres on the
coming less thae a force or forces actiy ar, |
words a car skids wher whe i, g i othgr
: Shilels toone or more wheels slide ins having
e o ks vheels slide instead of having a
he driver should examine this definition and consider the kind of

forces which mi : ang
.‘- Y !gh(« il()l on th(‘. car i o] it )
may be created, \ nd, more mpor tang, hOW ihey

1()' l . } N . ’ e
sk d [ ()])a(ly [ rom H“b ]l ap].Ci]l‘i 1hﬂt s‘\‘ ‘C” 12 'S sua y s

7 l‘” ’ . e, AN 1C ! & 1S usut ” cau C(]
[ LO Cl Ezll’u OI'CG more po Ll &l 1 g ‘)‘ : W I ‘. y S

o .
%’01‘ lf\lnogxxg':{t{lufl;o\\yf t!lc pjf}n‘wcw of a car, The four arrows, Jettered
mz\’te" cﬁréé{ioﬁ d ; 4, 1l'lu‘s’u ale tl_te various forces and their approxi-
Y1 and Y2 ato the deways foroc, saused. by tuning o tho
Y1.ang Y2 afe the si ays s, cansed by turning to the left or
rg?;:ht wyl?c (:Iqs a sztm‘:in:lg lorccA caused by braking and locking (:1(1)0
e u'di:iv .n,,’ e ‘acc’clerzmon force causing wheel spin,
v sly @ (?l can create o combination of these forces by

aking or accelerating whilst the car is deseribing a curved ];atlu

Yl

. Y2
Forces acting on a cat in motion
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21. All these forces will be operating on the car from time to time
whilst if is in motion. The important thing to remember is that the
driver must not allow them to become so powerful as to overcome
the grip of his tyres on the road. The Transport and Road Re-
search Laboratory conduct experiments on the grip value of different
types of road surface. For this purpose they use special apparatus
which records in graph form a value which they call the Sideway Force
Co-efficient, From the driver’s point of view (which is more practical
than scientific) the most important fact revealed by these experiments
is that the grip of a tyre on a road surface is relative to the speed of the
vehicle along that surface. Almost every kind of surface has a good
grip value when speed is kept low in the region of 5 m.p.h., but as
speed increases (and the maximum test speed is 30 m.p.h.} the grip
value falls rapidly on some surfaces, notably wood blocks and smooth
asphalt. Macadam and concrete surfaces, however, show up very
well as speed increases,

TO MINIMISE THE RISK OF SKIDDING
22. The importance of good tyre treads and correct tyre pressures
has already been stressed. Any neglect of these will increase the risk
of skidding when driving on slippery roads.

23. Every driver should keep a good look out for sections of road
surface which are soiled, To realise that the surface is slippery only
when the vehicle is running over it is too late, Every driver should be
able to recognise ahead of his vehicle the following road surface
conditions (the list is not exhaustive):
(a) Patches of oil or grease at cab ranks and public service vehicle
stopping places.
(b) Sections of road presenting smooth surfaces caused by wear
and impregnation with rubber, dust and oil at the approach
to cross-roads, corners and bends.

(c) Unfavourable cambers at corners and bends.
(d) Loose dust or gravel.

(e) Patches of frost, ice or hard-packed frozen snow, especially on
gradients and bends in suburban and country districts.

(f) Sunken gullies, man-holes, etc.

24. When such conditions are encountered speed must be reduced.
The smoothest control over speed in these conditions will be obtained
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CAUSES OF SKIDDING
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(b) Coarse steering in relation to

xesoaye a speed} Whl(ih in itself is not

() Harsh acceleration,

(d) Excessive or sudden braking,

CORRECTING A SKID

gZd 'I;he _ﬁrst r‘f:quirement for correcting a skid is to kno
behav?o 111 :cofgx;;lse the sensations transmitted to the drj
Of the car in the early stages f id’

These‘ Sensations should be lirzlkec;g e
prevailing at the moment of skidding
g.

W its type
ver by the
. s development.
with the manner of control




172 ROADCRAFT: CHAPTER 6

9. Front Wheel Skid—When 'this occurs, usually on a corner or
bend, the sensation is that of complete loss of steering control, the
vehicle going straight ahead instead of following the course of the
deflected front wheels. The cause undoubtedly arises from excessive
speed and/or excessive or sudden braking.

30. Four-Wheel Skid—A four-whee! skid caused by (d) in para. 26
will produce a sensation of increased speed rather than of the
desired loss of it, and the car will tend to slide forward.

31. Guiding Principles for Correcting Skidding.—Immediately the
sensation of skidding is felt, it is imperative that the driver éxercises
a controlling influence over the vehicle or the skid will develop to
alarming proportions. The following notes are given as puiding
principles, but practice in the art is essential.

32. (1) Rear Wheel Skid caused by (@), (b) or (¢) in para. 26.
Eliminate the cause by removing pressure on the accelerator pedal.
At the same moment turn the front wheels INTO the skid—or, in
other words, if the rear of the car swings to the right, turn the steering
wheel to the right until stabilisation is achieved; similarly, if the rear
of the car swings to the left, steer in that direction. Then steer into
the desired course and apply gentle acceleration. Excessive or pro-
Jonged steering correction should be avoided, or another skid may
be induced in the opposite direction.

(2) Front Wheel Skid caused by (a) or (d) in para. 26. Eliminate
the cause by removing the pressure on the accelerator pedal or brake
pedal and, at the same moment, straighten the front wheels.

(3) Four-Wheel Skid caused by (d) in para. 26, Eliminate the cause
immediately by stopping braking momentarily to allow the road
wheels to rotate. Then re-apply brakes with a delicate initial pressure
which may be increased gradually, so as to avoid locking the wheels
again,

CONCLUSIONS ON SKIDDING
33. Every experienced driver knows, and every learner driver will

find by experience, that concentration and quick reaction play a
highly important part in driving on slippery roads without skidding.
If a skid does occur, these same human qualities will be indispensable
in the correction and control of the car. It has been previously
mentioned, and is here stressed again, that the best control over the

~ speed of a car on a slippery road is through the accelerator pedal.
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This is only possible through the clutch and a suita car rati

So' the dnver; i_s advised that, when controlling a Sskid ?)lg z%;azivgggé
private car, it is generally best to leave the clutch engaged. If speed
is excessive, normal braking is not advised, but if a lcéwer gear is
within road speed range a quick change down may be effected to
reduce road speed. In this case, when the lower gear is engaged, great
care must be taken to ensure smooth transmission of engine }):wer
througl‘l the clutch to the road wheels. On cars fitted with automatic
transrr,ussmn recourse should never be made to the use of the * kick-
down method of engaging a lower gear as this will certainly induce
wheel spin and cause a skid. Instead, the device for manually engagin

and holding a lower gear should be used. Bes

The instruction on skidding is given for three reasons:

(1) To raise the standard of driving to the hi
e g e highest degree of all-

(2) To give confidence in driving under any conditions; and
(3) To equip the driver to meet any emergency which might arise.

It must be clearly understood that in no ci
L ¢ circumstances st
skidding be practised on a public road. ould

34. The follqwing paragraphs apply mainly to gear changing on a
_car ﬁt"ted with a4 conventional manually operated gearbox.. Gear
changing on acar fitted with automatic transmission will normally
occur according to the speed of the car and the throttle position, so
that wear and tear is reduced to the minimum and there is alw’ays
sufficient power being developed by the engine, There "are circum-
stances _when over-riding manual control is desirable, and these are
dealt with under the appropriate subject headings in the Manual,

Gear Changing

35. One of the most admirable qualities to be found in the good
Fh‘lVC}' is ability to make the best use of the gear ratios of the car he
is driving. Gear changing in itself is not a difficult operation. On
most mo@em cars easy gear change devices automatically- smooth
out the .dlﬂicultles which were experienced by drivers of the earlier
cars which were fitted with plain *crash > gearboxes. ' »

36. I.\Iotwithsta_ndiz}g the modern gear change devices, it is still
cons@ered berieficial that the driver should use the double de-
clutching method of changing gear. :
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37. The following paragraphs aim to improve the driver’s knowledge
and judgment of the correct use of the gears available to him on the
average car fitted with a four-speed gearbox. To this end he must
have a good knowledge of the main components of the gearbox and
their function when the accelerator, clutch or gear lever is moved.

38. It is through the gearbox that the power of the engine is trans-
mitted to the road wheels. The power available is limited and is
proportional to the r.p.m. of the engine. Therefore different gears
are used to make it possible for the engine to maintain r.p.m. and
perform  the work necessary to move the car from stationary,
accelerate, decelerate and travel along the road, up and down hill,
at any safe speed up to the car’s maximum,

MOVING FROM STATIONARY AND CHANGING UP

39, A car may be put into motion smoothly and its speed increased
progressively without undue stress on the engine or transmission if
the gearbox is properly used. The following procedure should
therefore be followed:

(1) Get the car rolling in first gear to overcome its inertia, then
change up to second gear.

{2) Accelerate in second gear, then change into third gear,
(3) Accelerate in third gear, then change into top gear.

By this method the speed of the car will be increased smoothly,
and briskly if necessary, and maximum road speed may be achieved
as quickly as possible if this is desired. Care must be taken not to
f over-rev ’ in an intermediate gear.

CHANGING DOWN

40, From the previous paragraph it is obvious that as speed increases
to a certain limit in each gear so a change up is effected; on the other
hand, when a car’s speed is reduced, by the severity of a gradient or
because it must slow down on account of traffic conditions, a lower
gear must be selected to supply the power required either to climb
the hill or to effect the smooth turning effort which is necessary for
slow progress in traffic.

41. Ability in judging when to change down to a lower gear is a
very practical part of the training of a driver.
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42, Ogcasigns for a change to a lower gear may be recognised in the
following signs and symptoms:

(@) A loss of road speed coupled with a reduction of engine r.p.m.
and loss of reserve of power.

(b) The increasing difficulty of road conditions observed ahead,
such as Fhe severity of a gradient, the slow movement of traffic
proceeding ahead, or the approach to a hazard.

43, ’,Fhe selection of a suitable lower gear at the correct time will
p_rowde the advantages which are desirable in the following road
circumstances.

() 0;1 an up gradient, to maintain the power to climb the hill
without undue loss of speed or engine r.p.m.

(b) At the approach to a hazard, to enable the driver to accelerate
out of the hazard if this is safe, or to stop more readily if
necessary.,

(c) When .travelling at low speeds or when in doubt about traffic
ch}ditlons ahead, to provide the reserve of power and flexi-
bility to accelerate or decelerate by control through the
accelerator pedal.

(d) On a slippqry road, when the use of engine compression to
lose speed is safer than braking, since the latter would be
liable to cause skidding. .

() On a stgep down gradient, to control speed with engine
compression, thereby avoiding long periods of hard braking.

In the. conditiogs described in this paragraph on a car fitted with
automatu? transmission which has a device for manually selecting
and hc;ldmg a lower gear, this can be used to achieve the desired
control.

44. No matter how well a driver may handle a car, his ability to use
the gearbox properly will do much to make or mar his driving. The
first-class driver should aim always:

(a) To b.e in the correct gear for every road speed and traffic
condition, ’

(®) To make all gear changes quietly.

{c) After splqcting the gear, to connect the engine power to the
transmission without jerk or jar to the machine.
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(d) To be capable of engaging a particular gear without first using
an intermediate gear.

(¢) To know the approximate maximuni road speed of the cdr he
is driving in the intermediate gears.

(f) To avoid changing gear when alongside a vehicle it is over-
taking (both hands should remain on the steering wheel).

45, To satisfy these requirements the driver should endeavour to
improve his ability to judge road speed without reference to the
speedometer and to judge engine r.p.m. by sound in each gear at
various speeds. He should pay great attention to the details of the
precise manipulation of the accelerator, clutch and gear lever. If at
first he is not as successful as he expects to be, he should take frequent
spells of practice, concentrating on gear changing alone,

CONCLUSIONS ON GEAR CHANGING

46. Car sympathy is a quality to be admired in any driver. If is
shown in many ways, not the least of which is the manipulation of
the gear changing controls and the r.p.am. used in any gear,

47. The handling of the average car engine can be heard and felt,
and the knowledge gained by the combined use of these senses should
enable the driver to drive his car with that delicacy and smoothness,
sometimes called ¢ polish ’, which is so much admired amongst keen
motorists.

48. Some common faults when changing gear with a conventional
manually operated gearbox, and in its kindred operations, are set
out below:
(1) Failure to appreciate the basic working principles of the main
components of the gearbox, Ze. miain-shaft and lay-shaft, and
their behaviour under various running conditions.

(2) Inability to recognise the sound of engine speed, and the
correct relationship between it and the road speed of the car.

(3) Failure to assess road speed correctly before selecting a
particular gear. The commonest error is that of trying to
engage second gear at too high a speed.

(4) Failure to take a proper grip on the gear lever when moving
it from one position to another. This is the root of many gear
changing difficulties.
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(5) Lack of precise co-ordination between foot and hand move-
ments to effect a clean, smooth gear change.

(6) Late gear changing, or entire failure to change down, at the
approach to a hazard when the road speed and conditions
demand a lower gear.

0 Failgre tp recognise the sound of the engine when °ovet-
revving ’ in a low gear. This fault is often associated with the
act of overtaking.

~ (8) Timidity and reluctance to attempt necessary changes down
to low gears after previous unsuccessful attempts.

49, SO{ne. common faults when driving cars fitted with automatic
transmission are set out below:

(1) Engaging ‘ D’ with a high revving engine, the foot not being
clear of the accelerator pedal. .

(2) Attempting to * kigk—down * on approacli to hazards with the
result that the car is travelling too fast, making it necessary to
apply secondary and often harsh braking,

(3) Engaging ‘L’ at too high a road speed.

(4) Moving the selector to * N’ when making temporary stops in
traffic and then engaging D’ with the foot not clear of the
accelerator pedal.

(5) Braking with the left foot when stopping, the driver being
used bto depressing the clutch when stopping with a conventional
gearbox.

©) }\Iqt maintaining pressure on the accelerator pedal after
kicking-down > when overtaking, resulting in top gear being
~ engaged before the overtaking has been completed.

7 Engaging“ L’ when accelerating from stationary and then
engaging ‘D’ at 30 m.p.h. This is a bad fault and puts un-
necessary stress on the transmission.

(8) On the type of transmission which has a guadrant
‘L.D.N.R.P.’, engaging ‘L’ and accelerating to maximum speed
then moving the selector to D’ and overshooting into ‘N’
and then back to ¢ D * with maximum engine revolutions. This
causes serious damage to the front clutch transmission.
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CHAPTER 7

The Use of Speed

1. In this age, sﬁeed of movement has become an important factor
in our daily lives. Designers of cars are paying more attention each
year to acceleration. They recognise quite rightly tha.t there is §afety
in the ability to accelerate rapidly. At the same time capacity to
maintain high road speeds takes a forward place in modern design,
particularly in view of the introduction of special roads for fast
traffic.

2. Speed is frequently looked upon as something dangerous in itself,
but it is dangerous only if used in the wrong place or at the wrong
time. It does, however, impose a heavy responsibility on the shoulders
of the motorist. He is in control of machinery which can be as lethal
as a loaded firearm if it is not handled with the utmost care and
common sense. His speed must at all times be adjusted to suit the
prevailing circumstances, including weather, road, traffic and other
conditions.

3. Statutory restrictions on speed with reference to area and classes
of vehicles have been applied for the preservation of public safety.
Their value in that cause has already been demonstrated, but
statutory limits are not in themselves sufficient. Many inst.an‘ces of
dangerous or careless driving occur at speeds below those limits.

4. Tt is a driver’s duty—with his own knowledge of the safq use of
speed—to guard carefully against dangerous and care}ess dr1.vmg at
low speeds as well as high, remembering that speed is relative and
that at one time and place a higher speed may be safe and a lower
speed dangerous, but a short distance farther on that situation may

be reversed.

5. His own ability to drive at speed with safety depends initially -

upon a sound knowledge and practical application of the pri.nciples
set out in earlier chapters, in particular those dealing with the
System of Car Control, road observation and the proper use of the
horn. His mental alertness must never flag. He must be ready for
any emergency and able to sense hidden danger. Physical fitness,

— e e e e
S
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moreover, is all important if mental concentration is to be kept at
the high pitch needed for fast driving.

6. The offect of speed on vision has been dealt with in a previous
chapter, but the subject being closely related to the proper use of
speed, needs further mention here. Travelling slowly, a driver’s
attention is directed to things in the immediate foreground, and at
speed to more distant things. His eyes automatically vary their focus
according to his speed.

7. For example, an object at the side of the road will antomatically
be noted by a driver travelling at a slow speed, but not at 50 or 60

miles an hour, because objects in the foreground then become

blurred or are not seen at all. This is explained by the fact that the
eyes have increased their range and become focused on more sharply
defined things further ahead. Vision is, so to speak, channelled in
much the same way as it is through binoculars,

8. At speed, features of a cottage in the distance (ivy covered,
gabled windows, etc.) are plainly discerned. The driver has the
illusion that the cottage is travelling towards him and as he nears it
his speed of approach quickens, until at the last moment it flashes
past and no detail of it can be distinguished. At this stage the eyes
have no time to focus themselves on the near objects which, in any
case, are at an oblique angle to the driver’s vision. Quite definitely,
therefore, the farther away an object is- when one is travelling at
speed, the easier it is to focus one’s vision on it.

9. The same principle accounts for the illusion that one is travelling
faster along a narrow road than along a. wide one. A speed of
30 m.p.h. along a country lane with bordering hedges will seem
faster than 50 m.p.h. on, say,a dual carriageway. This is explained
by the fact that the hedges in the lane are close to the car and are,
in consequence, difficult to focus, apart from which the reverberation
of noise due to the shut-in nature of the road adds to the impression
of speed. On motorways, dual carriageways and other fast trunk
roads, however, the boundaries are more distant from the carriage-
way with intervening stretches of grass. Thus, the nearest objects,
being some distance away, can be more easily focused and are too
remote to reflect the sounds made by the car.

10. It must also be borne in mind that the senses may be deceived
by vibration and judgment confused by noises within the car. Take
as a very simple example the contrast between driving a car with a

Vo




80 ROADCRAFT: CHAPTER 7

noisy engine, rattling windows, etc., and one of quality. With the
former one gets the impression that it is travelling faster than its
true speed and with the other that its speed is slower than it really
is. In consequence, the driver of the quieter vehicle, before changing
course into a side road, will find himself approaching the corner
much faster than he estimates.

11, Again, the bumpiness, lurching and swaying of a badly sprung
car inducing general discomfort to the occupants, gives them the
impression of high speed.

. 12, So, too, with night driving the apparent speed is greater than
the actual. A speed of, say, 30 m.p.h. seems faster than the same
speed in daylight. One must remember that there is a limit to the
range within which one’s headlamps can illuminate forward points
sufficiently to bring them clearly within one’s vision and it is a
maxim that a driver’s speed should, always be such that he.can pull
up within that range, ie., a distance within which he has a clear
field of vision,

13. Physical endurance is an important factor in fast driving.
However fit a driver may be he is bound to undergo severe mental
and physical strain when maintaining high speeds over considerable
distances, frequently over unfamiliar roads. He must concentrate
the whole time and be ever alert for the emergency, it is inevitable,

therefore, that he will experience a fecling of fatigne accompanied -

by eye strain, and when this occurs he would be wise fo hand over

the wheel to a colleague or at least to stop for a * bredther *. Fatigue
increases the risk of accidents.

14. If called on to drive a strange car a driver should realise that he
cannot with safety drive it as fast as one to which he is accustomed.
However comfortable he may feel in the driving seat, his controlling
movements, particularly in an emergency, will be noticeably slower
and even prone to misjudgment if the controls (brake and gear
fevers, etc.) are slightly differently placed. Its road holding, accelera-
ting and braking powers may be different, The driver’s view to the
rear may be more restricted. All these things must be bm ne in mind
when at the wheel of a strange car.

15. Efficiency in driving at speed is not easily acquived. Ut needs
study throughout one’s driving life. When circumstances make it
necessary to drive at high speed it is of vital importance to remember

and put into practice all that has been set out earlier in this Manual
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about concentration, steering, braking, cornering, etc. At 30 m.p.h.
a minor driving error can probably be rectified. At 70 m.p.h. the
same error can have disastrous consequences.

16. To sum up:
(1) Don’t drive at high speeds unless it is safe to do so.

(2) Don’t relax for an instant. Use all your skill and power of
concentration.

&) Always drive so that you can pull up within the range of your
vision whether by day or by night.

(9 Remember if you double your speced you quadruple your
braking distance,

(5) Don’t be misled as to your speed by noises (within or out51de
the car) or vibration.

(6) Put into practice all the prineiples covered in earlier chapters.
(7) Guard against fatigue.




CHAPTER 8

Motorway Driving

Object of Chapter

1. The object of this chapter is to ensure that the driver realises that
motorways are different from normal roads, but by keeping to the
principles laid down in previous chapters he will be able to ensurc
the high degree of safety, which is of paramount importance, having
regard to the high speeds encountered on motorways.

2. The design and purpose of motorways is to provide a safe and
unhindered passage along main transport routes. They provide an
opportunity to maintain higher average speeds than en normal roads.
This is achieved by eliminating or reducing the more usual sources
of danger, such as two-way traffic, cross-traffic, traffic lights, and
also prohibiting certain classes of road user.

3. Motorways in themselves vary in design, some sections having
three-lane carriageways, whereas others have only two lanes. Each
carriageway is separated by a central reservation of varying widths
and make-up—some incorporating crash barriers, mesh fencing or
planted hedgerows, On the nearside of each carriageway is an easily
distinguishable hard shoulder for use in an emergency or breakdown.

Entering the Motorway

4. Before entering the motorway the driver should have particular
vegard to the fitness of his vehicle and himself, as dealt with in
previous chapters. Any failure on his part in this respect may lead to
vehicle breakdown, driver fatigue, and the possibility of an accident.

5. The approach roads fo any motorway are clearly marked with
the distinctive blue signs, and it is essential that the correct carriage-
way is entered. Know where you are going and at what point you
should leave the motorway in order to reach your intended destina-
tion.

6. Traftic will always join a motorway from a slip road on the left,
A slip road has two lanes, but the driver should avoid being in the
lane adjacent to the motorway when reaching the motorway proper,
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because the acceleration lane on the left of the motorway has room
for only one line of traffic. Full use.of the acceleration lane should
be made by the driver in varying the speed of his vehicle so that he
can merge safely with traffic already using the motorway.

7. It must be clearly understood that a driver should be prepared
to give way, and if necessary stop, on the acceleration lane, if he
cannot merge safely without impeding traffic already using the
motorway. After entering the left-hand lane, the driver should
accustom himself to road and traffic conditions before he considers
using the road to full advantage.

On the Motorway

8. Having considered and appreciated the road surface, weather and
traffic conditions, together with the type of vehicle being used, the
driver should decide upon a speed well within the capabilitics of his
car, himself, any speed limits and prevailing traffic conditions. He
should aim at a fairly constant speed, bearing in mind that an
occasional variation may be beneficial both to the driver and the
vehicle.

9. Monotony in motorway driving can be exaggerated by keeping
the engine noise or vehicle speed at too steady a pitch. This will cause
a constant drumming noise, which can induce an effect of hypnosis,
with the attendant inability to react with the necessary precision in
an emergency.

10. It has been found beneficial to close the windows of the car when
joining the motorway to reduce both noise and drag. Hand signals
at speed are unnecessary and dangerous. However, adequate ventila-
tion is essential to avoid drowsiness and fatigue; thesc are real
sources of danger in motorway driving.

11, It will be found that a horn warning as such, when given at high
speeds, is generaily ineffective. In view of this most car manufacturers
are now incorporating a switch, within easy reach of the driver,
which operates the main beam of the headlights. This can be used
to good effect to warn other motorists about to be overtaken. It
should be given sufficiently carly for the other driver to be able to
react to the signal.

12. Tt can be stressed here that care shouid be taken to avoid ex-
cessive flashing; this could create an jmpression of aggressiveness
to vehicles being overtaken and it could also dazzle oncoming traffic.

i
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13. When considering a suitable speed thought should be given to
the type and condition of the tyres fitted to the car, including their
pressures. The possibility of tyre failure should be constantly borne
in mind when travelling at sustained high speeds. A careful and
continual check must be kept on all instruments and gauges to ensure
correct functioning of all engine parts and auxiliary equipment. In
addition, a check should be made of the windscreen wipers and
washers, il fitted, to ensure they are working correctly. Mud and
spray is frequently thrown up by other vehicles using the motorway
and if not removed this dirt can seriously affect visibility. Opportunity
should be taken at suitable intervals to clean the headlights. Mud
and spray will build up on these and reduce their effectiveness.

14. A dangerous situation can often develop on a motorway when
vehicles bunch closely together travelling at the same speed.. Care
should be exercised when this is encountered, and it is advisable to
hold well back until the situation resotves itself and the overtaking
manceuvre can be carried out with perfect safety.

15. Danger can arise when catching up with a group of slower
moving vehicles, which themselves are closing on each other. Here
again it is as well to hold back and let the other traffic sort itself out
before overtaking. If this is overlooked one can easily find oneself
alongside a vehicle which is in tne act of pulling out, often without
any signal, and being forced off the road.

16. The advice given in the Highway Code in relation to lane
discipline must be strictly adhered to. It is important to stress the
need to keep to the proper driving lane, keeping a frequent check
on the driving mirror so that when any variance of speed or lane is
contemplated the state of following traffic is known and appreciated.

17. An adequate distance should always be kept between a vehicle
and the one in front, bearing in mind the braking distances generally
accepted, and how these can be affected by adverse road conditions,
such as heavy rain, snow or ice, etc. It is possible, of course, that on
a long distance journey on a motorway, when there is little or no
need to apply the brakes, there could be a seepage of water into the
brake linings, and care should be taken to test them occasionally
when using the motorway in this type of weather to avoid failure
in an emlergency.

18, Because of the higher average speeds used and encountered on
motorways, it is necessary to look as far ahead as possible so that

PR
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any necessary deviation in course can be made in good time. A
constant watch should be kept on the foad surface for any obstruction
or other material which may have fallen from other vehicles. Various
types of debris will be encountered, and striking any object at speed
can cause damage to tyres and other vehicle parts.

1?. Emergency traffic signs should be strictly complied with. The
signs are placed with road safety in mind, and when seen a definite
easing of speed is necessary so that the driver can get a clear and
early view of the hazard he is approaching.

t.!().' Any deviation in course should be signalled well in advanece and,
if it can be safely carried out, commenced early and continued
gradually. An early signal and gradual deviation will allow time for '
following traffic to {espond to the changing situation or, alternatively,
for a driver intending such a movement, to leave himself time and
sufficient distance fo revert to his previous course, should something
untoward develop.

21. Speed should be increased when overtaking to enable the
manceuvre to be carried out as quickly and safely as possible. Signal
tl}e intention if necessary, and position well beforehand to achieve a
view past the vehicle/s to be overtaken.

Weather Conditions

22. Weather conditions have a direct bearing on visibility and road
holding. It cannot be stressed too strongly that one should always
drive so that one can stop in the distance seen to be clear of other
traffic. In fog and heavy rain when visibility is reduced, speed must
also be reduced drastically to keep-within the bounds of safety.

23, Heavy rain lying on the road surface is a further hazard when
driving at speed. It builds up in the form of a wedge between the
tyres and the road surface, and the wheels cease revolving and instead,
_slide over the watery surface. This is termed ¢ aqua-planing °. When
it happens, complete 1oss of control is rapid and, to combat it, speed
musc;;; be reduced to enable the tyres to re-establish their grip on the
road. :

24. The design of motorways is such that they are often on a higher
level than the surrounding countryside. In consequence they are
more prone to the effects of high winds. These are often apparent
when leaving a cutting or entering or emerging from under bridges
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and going into open country. On windy days care should be taken
when overtaking large heavy vehicles; these tend to act as wind-
breaks and one is likely to encounter a heavy buffcting on cledring
the front of the vehicle,

25. Never stop on the motorway proper, unless you are obliged to
in an emergency or breakdown, but if you hive to do so, every effort
should be made to get the car off the carriageway as quickly as
possible. NoTE: The starter motor of the car, together with a suitably
low gear, can be used for this purpose.

Night Driving

26. It is perhaps opportune to bring to mind again Chapter 4,
paras, 43 to 46, which refer to night driving, having particular regard
to dazzle. Becuuse of their construction, it is possible to have a
considerable stretch of straight road, and the consequence of this is
that drivers can be dazzled or can cause dazzle for a long period.
Avoid dazzling others and, if subjected to it, slow down so that you
are able to stop in the distance you can see to be clear, in this case
the range of your headlights. Do not drive on when blinded by on-
coming traffic. It is far better to train your eyes to look to the left of
the lights rather thian straight at them,

Leaving the Motorway

27. Signs are placed at one mile and half-mile intervals in advance
of the exit point of motorways. A system of chevron indicators at
300-, 200- and 100-yard intervals gives warning of the deceleration
lane.

28. Watch for the signs warning you of the approach of your point
of exit when you wish to leave the motorway at an intermediate exit
point, Get into the left-hand lane in plenty of time, remain in it,
and give a left-hand trafficator not later than the 300-yard cheyron
post. Enter the deceleration lane and use this lane to lose any un-
wanted road speed.

29, If you miss your exit point you must continue along the motbr-
way until the next one. :

MOTORWAY DRIVING 87
After Leaving the M otorway

30. When you leave the motorway, remember to adjust your driving
to th.e differing conditions of the ordinary road system. After a period
of high speed driving a speed of 40 m.p.h. may appear almost a
crawl. Even the most experienced driver will need to check his
speedometer to become aware of his true speed. 1T IS VERY
NECESSARY TO REMIND ONESELF THAT ONE WILL BE MEETING
TWO-WAY TRAFFIC.
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