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  PREFACE




  THE motor vehicle is, to-day, essentially a part of everyone’s normal life. Even if you do not own a car, you probably travel quite often in that of a friend, or, at any rate, in a coach or hired car, while not an inhabitant of the British Isles but must use public service motor vehicles to a greater or lesser extent.




  We have certainly become a road-minded nation, and realise how much our daily lives are influenced by the motor vehicle. There is good reason to believe that the majority of Britain’s population would like to possess a car of their own, and one cannot doubt that the number of cars in use is going to increase steadily as the years pass.




  Many people who have never yet owned, or even driven, a car are likely to become motorists in the more or less near future, and it is, therefore, a good thing to learn as much as possible beforehand regarding driving and general maintenance, and also about the manner in which a motor car functions.




  The purpose of this “Teach Yourself” book is to explain, as clearly and simply as possible, all that a motorist (or potential motorist) should know about a car and its use on the King’s Highway. It is hoped that it will form a valuable preparation for the course of practical instruction that every novice must go through in order to qualify for a driving licence, and thereafter to be a safe and accident-free motorist.




  Many an inexperienced motorist has allowed his car to suffer unnecessary harm because he failed to appreciate in good time that a certain amount of attention was demanded. It is very desirable to acquire even a superficial knowledge of the internal workings of a motor car in order to be able to drive with sympathetic understanding, and, if the novice who reads this book does secure a grasp of the whys and wherefores to an extent that will spare him expense for unnecessary repairs, the author will consider that his work has served a useful purpose.




  The author wishes to point out that the illustrations in this book have been drawn purely diagrammatically in order to convey their meaning in the simplest possible manner.




  PART I




  DRIVING




  Is a good driver born or made? Controversy has raged about this ever since I, personally, became interested in mechanically-propelled vehicles nearly forty-five years ago.




  Doubtless the question dates back much farther than that, but, whenever its origin may have been, it is safe to say that the opinion, in case of accident, was always that the other fellow was to blame. We—and, by “we,” I mean all of us who drive motor cars to-day—are convinced that the manner in which we conduct ourselves at the wheel is exemplary.




  Perhaps the safest answer to the “born or made” query is that a person whose nature and mentality conduce to a sense of responsibility and consideration for others should be readily trainable as a first-class driver. And, when I talk of such, I do not mean he who goes places in the fastest time, for to travel at a high average speed is not necessarily a criterion of good driving, as some people seem to think. Nor, by the same token, is the “crawler” bound to be a first-class driver.




  To qualify for that enviable appellation, in my opinion, a person must emerge with credit from a number of tests, not every one of which is concerned with the time the car is actually in motion. But the underlying keynote of them all is consideration for others, apart, of course, from the sheerly technical matters of controlling the car’s speed and direction. There are, in other words, two aspects to first-class driving, the technical and the ethical. Let us consider them under these headings, separately, for the moment.




  The Technics of Driving




  Sitting in the driving seat, we find the following controls, all of which should be easily and comfortably accessible. (It is highly important that they should be, a fact that is recognised by car manufacturers to the extent that they make the driving seat adjustable, forwards and backwards, and also, in some cases, for height and angle. It cannot be too strongly emphasised that a driver should be thoroughly “at home” at the wheel, with the maximum of vision to the front and sides, while the rear-view mirror should be positioned so that the road behind is under observation for a distance of one hundred yards at least.)
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  FIG. 1




  The five primary controls of an average car.




  A Car’s Controls




  

    	—Steering wheel.




    	—Clutch pedal.




    	—Brake pedal.




    	—Accelerator pedal.




    	—Gear lever.


  




   




  The foregoing are the five primary controls, in that they are the essential ones in guiding the car and regulating its speed. It is possible that, if this book is revised in ten years’ time, the number of essential controls will have been reduced to three, since the advent of new types of transmission may abolish the need for a clutch pedal and a gear lever. For the moment, however, the vast majority of cars have the five essential controls enumerated. I will describe them in detail presently; meanwhile, let us make a list of the other controls with which a driver must be familiar.




  They are:—




  Choke,




  Starter,




  Ignition switch,




  Light switches,




  Horn,




  Screen wiper,




  Direction indicators.




  Incidental controls comprise:—




  Radio,




  Heater and de-mister,




  Seat adjustment,




  Jacking system.




  Let me describe the object and operation of each control in turn.




  First, the steering wheel imparts guiding movement to the front wheels, which are mounted on swivelling spindles constructed integrally with what are called “king-pins.” These work in bearings at top and bottom in a more or less upright plane. A rotating movement given to the steering wheel is transmitted via the steering column to a steering gearbox at its lower end, which is usually under the bonnet. The steering gearbox converts the turning movement to pull and push, which is conveyed to an arm formed in one piece on the near- or off-side king-pin by means of a rod. As the steering wheel is turned, therefore, the king-pin causes the swivel arm to move, and carry the front wheel with it. On the other side of the car, the movement is transmitted by a coupling bar called the track rod so that the two front wheels move simultaneously.




  Although the two wheels move whenever the steering wheel is turned, they do not stay exactly parallel. The reason for this is easily to be seen when it is realised that, in turning a corner, the wheel on the inside of the curve is turning on a circle of smaller diameter than the outside wheel, and accordingly must be set at an angle compatible with that smaller circle. This is arranged automatically by the designer of the steering gear.
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  FIG. 2




  The front wheels do not remain exactly parallel when the steering is locked over in turning a corner.




  There are various forms of mechanism in the steering gearbox. One consists of a worm and nut, the worm being formed on the steering column, and the nut being forced to run up or down the column as the wheel is turned, thus setting up the pull-and-push motion. A rack and pinion is also employed for the same purpose, while a roller working in a spiral groove is another form of gear. The primary requirement is that the steering gear should be easy for the driver to manipulate, that it should never “stick” in one position but should be thoroughly free at every point in its movement. It should not allow road shocks from the front wheels to be transmitted to the driver’s hands, at any rate to a considerable extent. The gear should be sufficiently high to enable the car to be fully controllable at high speeds without excessive movement of the steering wheel, and low enough to make manœuvring of the car in and out of garages, or when parking, reasonably light work.




  A method sometimes used for immobilising cars, when parked, is for the ignition key to lock the steering column. Although this is a good scheme when the car is left standing in a street, it is not so convenient if the car is left in a public garage, when it is impossible to move it from one position to another unless the ignition is switched on. There is then a tendency for the ignition to be left on, which will run the battery down and may injure the ignition equipment.




  The Clutch is a coupling between the engine and the transmission (whereby the engine’s power is transmitted to the road wheels). When the clutch is “out” (that is, when the driver has pressed the clutch pedal down) there is no friction between the component parts comprising the clutch, because the springs which normally provide the friction between the clutch plates have been compressed. When the driver removes his foot from the clutch pedal, the effect is to allow the springs to come into play. “Slipping the clutch,” therefore, means letting the clutch plates slide on each other by reducing the spring tension which otherwise binds them solidly together.
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  FIG. 3




  The clutch causes the engine’s rotation to be transmitted to the gearbox and road wheels by friction between two flat smooth surfaces.




  You can easily understand the action of the clutch if you imagine one of the clutch plates to be fixed to the engine shaft and the other to the propeller shaft which drives the back wheels of the car. When there is no friction between the plates, the engine may revolve without its motion being transmitted to the road wheels. When, however, the driver eases his foot on the clutch pedal and allows the plates to “bite,” the engine’s power is directed towards turning the propeller shaft. The amount of “bite” is, of course, regulated by the degree of friction generated between the clutch plates by the springs; the more gradually the driver “lets in” the clutch, as the operation is termed, the slower will be the rate of engagement, and the more gently the car will start into motion. Every clutch has its own “feel,” and a driver must get to know each one’s individuality. On some cars an infinitesimal movement of the clutch pedal may be all that is needed to let the clutch in fully; on others the travel of the pedal to complete the operation may be considerable. Once a driver becomes proficient, he will be able to “feel” a clutch almost automatically, and to handle different cars readily after a preliminary try-out of the clutch.




  To drive with the foot resting on the clutch pedal is bad practice, for it is detrimental to the mechanism, causing heating up and undue wear of the bearings. Pressure on the clutch pedal, even quite light pressure, may set up clutch slip which can only be cured by dismantling and re-lining the plates with friction material. For this purpose, a special fabric which has an asbestos base is usually employed, and excessive wear and heating give the surface a glaze that prevents the clutch operating satisfactorily. Whenever there is no immediate need to use the clutch, therefore, keep the foot off the pedal, and never, never, “coast” down a hill by pressing the clutch pedal down—this is sheer cruelty, which will have to be cured expensively.




  The Brakes are obvious in their purpose, but there is nevertheless an art in using them. In the hands (or under the feet) of some drivers they will need adjustment and renovation in half the time that our “first-class” driver will make them last in full efficiency, and will develop squeaks into the bargain.




  The reason is that the best types of drivers confine the use of their brakes to an absolute minimum: they develop the knack of foretelling the need for speed reduction and arranging for it in ample time by allowing the engine to act as a brake prior to reaching the point where a slow speed, or a stop, will be required. On the other hand, a not-so-good driver will dash up to a corner and brake hard in the act of going round it. He is also prone to jam on his footbrake at the slightest provocation, when a more “understanding” driver would realise instinctively that a slowing down on the engine only would be sufficient.




  To amplify the term just used, when the throttle is closed off by letting the accelerator pedal come up, the force required to rotate the “dead” engine is considerable, and the effect is to slow the car in marked fashion, even with top gear engaged. When descending a long and steep hill, to change down to third or second gear is sufficient to hold the car in check, making it necessary to apply the brakes in sparing fashion. This is important to remember when motoring in hilly or mountainous districts, since undue use of the brakes is not only conducive to excessive wear, but can make them lose power, due to the heat developed by the friction of the brake shoes in the wheel drums.




  [image: Image Missing]




  FIG. 4




  A car’s brakes usually consist of shoes lined with friction material which are caused to expand inside a metal drum when the brake pedal is pressed.




  Brake shoes, like clutch plates, are lined with a fabric of non-combustible nature, but, at the same time, the effect of great heat is harmful in that the surface loses its gripping power, and the brakes “fade” into impotence. This is a most unpleasant matter for the driver on a long and twisty descent, and the only remedy is to stop when opportunity permits and allow the brakes to cool off, when they regain their power, although they may later have to be adjusted to compensate for wear of the linings. Under similar circumstances, a good driver would have let the engine perform most of the retarding effort, saving his brakes for occasional use at specially dangerous points.




  I said just now that brake linings were made of non-combustible material, yet it has been known for brakes to catch fire. The reason for this would be that oil has leaked on to the brake linings, from axle or bearings, and intense heat generated by excessive use of the brakes has ignited it—the oil, not the lining.




  The first-class driver will use his brakes to the least possible extent, not alone to save wear on them, but because he also appreciates that retardation of the car is caused by the grip of the tyres on the road surface. And this does not mean just the tread of the tyre, but the whole casing of the outer cover. Continued hard usage of the brakes will result in tyres wearing out prematurely, and, in extreme instances, may damage the carcase of the tyre to an extent that makes re-treading impracticable. To the private owner of a car, retreading is a process that offers much economy, and, therefore, the tyre’s carcase should be spared.




  The handbrake is regarded nowadays, generally speaking, as a parking brake, to hold the car at a standstill when left standing. Often it is designed to act on the rear wheels only, and is applied by direct mechanical connection with the brake lever, whereas the footbrake brings the majority of its power to bear on the front wheels, and often has hydraulic and other devices which amplify the effort exerted by the driver.




  The Accelerator is the control which opens and closes the throttle, so admitting more or less gas to the engine and causing it to run faster or slower. The throttle itself is a valve in the inlet pipe, through which the engine draws the gaseous explosive mixture, which has been prepared by the carburettor from petrol and air. The accelerator pedal is spring-loaded, and, when foot pressure is relaxed, it allows the throttle valve to close off until it reaches a pre-arranged stop, set to permit only sufficient mixture to pass to enable the engine to run slowly, or “tick over,” as it is called.




  In driving a car, the right foot is kept permanently on the accelerator pedal (except when required to operate the footbrake), and variation in the car’s speed is obtained by giving more or less pressure on this pedal. In the use of this control there is, again, great scope for the exercise of driving ability, and one person will extract more miles from the gallon of petrol than another merely by his superior skill in using the accelerator.
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  FIG. 5




  The throttle valve in the pipe admitting explosive gas to the engine enables the amount of the charge to be regulated by the driver.




  The basic reason for this lies in the fact that an engine works most economically when running at as nearly as possible a constant rate of revolution, at what is known as its “critical” speed. The latter is an intangible quantity, which a driver senses instinctively once he has gained experience. It is, briefly, the speed at which the engine is found to run most willingly and sweetly; it varies, of course, with almost every car, and is normally found in the 30 to 40 m.p.h. range. Perhaps I may best describe it as being the speed at which the engine seems to want to run.




  Naturally, one cannot always drive a car at the engine’s critical speed, but it certainly helps consumption if the car is given as much running as is conveniently possible at this speed. In any case, the good driver will always aim to avoid frequent changes, or perhaps I should say abrupt changes, of engine speed. He will not jab on the accelerator, but will press it smoothly and evenly when gaining speed, and will not race the engine more than is absolutely necessary. Sharp acceleration is most wasteful of petrol, and the driver who is in the habit of making violent getaways from traffic lights or wayside stops is deriving less value from his petrol than a person who accelerates in a calm, unhurried manner.




  The accelerator pedal, therefore, is a control which enters largely into first-class driving ability, and calls for use by brain as well as foot.




  The Gear Lever controls the gearbox, which is an essential part of a motor car because of the inherent disability of a motor car’s engine to develop any real amount of power unless running at a fairly high rate of speed. This is where it differs fundamentally from a steam engine, which starts itself off from a standstill and pulls with as much vigour at low speeds as high.




  Every power unit of the “internal combustion” type, which description covers all engines using petrol or fuel oil to be ignited inside the cylinder, such as every motor car employs, has to revolve at a certain rate of speed in order to produce power efficiently. If, for example, it requires 5 h.p. to put a car into motion from rest, then the throttle must be opened until the engine is revolving at a speed where it develops about that amount of power. An engine’s horse-power potentiality is described as being so many h.p. “on brake test” (b.h.p.) at so many revolutions per minute. This test is carried out on a special testing bed, with the engine coupled up to a variable brake, or power absorber, which can be adjusted to consume any amount of power while the engine is running. The maximum reading is usually obtained at a speed in the region of 4,000 r.p.m., which would correspond, with the car in top gear on the road, to perhaps 60 m.p.h. At lower rates of revolution, the engine gives off disproportionately less power, so that, at a few hundred r.p.m., it would be incapable of driving the car, except perhaps on a level road.
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  FIG. 6




  The rising line indicates how the power of an engine goes up as its rate of revolution increases (actual power varies with size of engine).




  It is accordingly necessary to have some means of coordinating engine speed and road wheel speed so that the power output of the motor is adequate to the load it has to pull. On a level road the load will be lighter than when climbing a hill, and that 5 h.p. I mentioned as being the power necessary to start the car from rest may be sufficient, once in motion along a level road, to drive it at 20 m.p.h. on top gear.




  On that gear, the engine may be revolving five times to every one turn of the road wheels (the exact ratio varies with different cars); in other words, top gear ratio would be said to be 5 to 1. But, when a hill has to be ascended, the engine may not be able to revolve fast enough to develop sufficient power to pull the increased load, and, once its “revs” fall, so does its power. A device is thus needed whereby the ratio between engine and road wheels may be increased, and this is exactly what the gearbox does.
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  FIG. 7




  The function of gears is to vary power and speed as between the engine and the road wheels.




  Inside the gearbox there are several pairs of gear wheels, each pair having different ratios of size by comparison one with another. On one pair, for example, the small wheel may have ten teeth and the large wheel fifteen; the former will therefore revolve one and a half times to every revolution of the other. Another pair may have a two-to-one ratio, and so on. If the engine’s power can be transmitted through any pair of gear wheels, at choice, it will be obvious that the ratio between the engine and the road wheels may be varied to the extent provided by the gearbox.
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  FIG. 8




  The “gate” of the gearbox is sometimes invisible to the driver, but the diagrams show how it controls the path of the gear lever from one position to another, with intermediate “neutral” position.




  Three or four forward gear ratios are provided on a car, plus one reverse: the latter is always a very low ratio gear. For the major part of its time on the road, the car runs on top gear, where there is a “direct drive” from the engine, through the clutch and the gearbox to the final transmission inside the back axle. Here the ratio between the directly-driven propeller shaft and the road wheels is set (usually—see footnote)1
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