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pounds io the square mch, the range of pressure,
even m a multi-cyhuder petrol engume, 15 com-
paratively hirted.

WeY A CHANGE-SPEED GEAR 1s NEEDED,

It 1s true that this mean pressure can be reduced
by throtthng {(at the expense of economy), and
that 1t 1s somewhat ncreased when the engine 1s
runnmg slowly with a heavy load and the throttie
full open ; but the useful range of pressure 1s cer-
tamnly fifty per cent. less than i1n the case of the
sfeam engine with boiler pressure at 200 pounds.
For this reason, 1t 1s essential for the petrol engine
to mamtam a certamn speed in order to develop
1its maximum power; and to effect this, and at
the same time make 1t possible for the tractive
force to be varnied, the change-speed gear 1s 1ntro-
duced between the engine and the wheels.

To overcome the mertia of the car and accelerate
1ts motion from rest, tt 15 usual, and m most cases
necessary, to start on the low gear, and tlus 1s
because the maximum available tractive force
1s required. As soon as the vehicle 15 1n motion,
and has begun to store kunetic energy, a less tractive
force 1s sufficient to propel the car with increasmg
velocity, and so the other gears are passed through
m succession until the top gear 1s reached. But
whatever gear the car 1s working on, the work
done 1n unit time or power developed 1s the same,
provided the engme runs at a practically constant
number of revolutions per minute and the throttle
remains unaltered.

TRACIIVE FORCE AVAILABLE.

The maximum tractive force available at the
surface of the drrving tyres of a 20 h.p. four-
cylinder car 1s about 14 cwits,, when on 1ts lowest
gear, assuming 20 as the hmit of power the engme
1s capable of developmg. On 1its top gear, this
force would measure about 4 cwts., but the figure,
of course, depends upon the ratio of the gears.

The practice of starting a multb-cylinder car
from rest with a full load, on the top gear, 15 to
treat the engme with lttle consideration. The
tractive force available would only be one-sixth
of that available on the low gear, as 1t would
be mecessary to run the engine at far below 1its
normal speed at the time of letting 1n the clutch.

In summng up the foregomng remarks, 1t may
be stated that the petrol antomobile, hike the
railroad locomotive, wvanes 1ts tractive effort
from a maximum when starting with full load
and ascending inchnes, to a mmmmum when travell-
g 1ts fastest on the level; but, unlike the loco-
motive, the horse power developed by its engme
remains practically constant under varying con-
ditions of car speed and road surface.

STRENGTHS OF SHAFTS AND AXLES.

Shafts and axles used m the construction of
petrol cars are not desigued entirely with reference
to the horse power they have to transmat. For
mstance, the crankshaft of a 20 hp. four-cylinder
engine does not requre to be larger drameter
than that of a 10 h p. two-cylinder engme, because
the maxunum {wisting moment to which the
former shaft 1s subjected 1s no greater than that
transmitted by the 10 h.p, shaft,

The twisting moment to which a shaft is sub-
jected and 15 called vpon to transmit 15 measured
by the product of the tangential force 1 pounds
weight and the distance i inches from the centre
of the shaft at which the force acts. It 15 there-
fore measured 1 inch pounds, and represents
work done when in action.

A little consideration will show that the 10
h.p. shaft receives two impulses dunng two re-
volutions, while the 20 h.p. shaft recewves four
mnpulses duning a like peuod; but the measure
of each impulse 1n both cases may be approaimately
equal, the difference being that in the case of the
20 h.p. shaft the impulses are more frequent.

The discussion of twisting moments with refer-
ence to the transm:ssion gear of automobiies
suggests the consideration of the effects of different
sized sprockets for chain-driven cars.

EFrFECT OF CHANGING GEAR Ratros.

It frequently happens that the owner of a petrol
car desires to fit shghtly larger sprockets to his
differentiz]l shait, as he 15 anxious fo 1ncrease
the speed of the car on all gears, or, at any rate
to reduce the revolutions of the engine for given
speeds of the vehicle itself,

When this alteration 1s effected, 1t 15 well to
remember that the whole transnussion system
15 subjected, under ordinary working conditions,
to greater twisting moments on all gears.

To illustrate this fact let vus suppose that a ca
1s capable of ascending a long inchine (with full
load of passengers) on the second gear, and that
the engme 1s developmg maximum power at
1,200 revolutions per mmnute

The same car 15 afterwards fitted wuth larger
sprockets, amnd on ascending the same inchne
under exactly snmular conditions 1t 1s found that
the engiue speell 1» 1ceduced to goo 1evolntions
per munute, and that the speed of the car itselt

PROGRESS.

15 the same as before. [lis, ©f course, mecans
that the power developed and transmtted to the
roacd wheels 18 the same as in the first mstance,
and, since the revolutions of the engine have
decreased, the mean pressure on the pistons must
have increased, otherwise the power developed
would be less. This increase m pressure would
be a natural result, owing to greater compression
at lower engine speeds.

And so 1t follows that the twishing moment

transmitted by the crankshaft and gears to
the differential case and shaft 15 augmented,
although the power transmitted remains the
same

If the preblem 1s approached from the other
end of the fransmission system, 1t will be seen
that the pull on the chains 1n pounds weight 1s
the same as when the smaller sprockets are in
use ; and as this pull 1s acting on the differential
shaft at a longer radius (with the large sprockets),
the twisting moment to which the shaft 1s
subjected must be greater

It may be urged that the car will travel slower
m the second mstance when ascendmng the incline,
and the engine speed be reduced to 750 revolutions,
which means that less power will be iransmitted
until the driver changes down te the first gear;
but the tendency under these circumstances
is for the driver to ksep the igmtion hard up to
1ts work and obtam all the power out of the engine
that he canr before changmng down

But, m any case, the fact remains that the actual

15

The universal jomt of the cardan shaft should
have a protection of some sort to keep it quite
clean and properly lubricated. A good plan 1s
to cover 1t with a glove of phant leather of ample
size. First thoroughly wash the jomnt with paraffin,
then cover thickly with grease, then put the glove
on. A suitable glove can be made by a handy
chauffeur or any saddler.

The best water to put i tank and radiator
1s filtered ram-water. Many cases of overheatng
can be traced to the deposit of mimeral matter
from hard water,

Should a grease pipe requure cleamnng out,
the best way 1s to push a stiff wire down the pipe.
After making a path throngh 1t, lay the pipe
m petrol till all the grease is dissolved, Warming
1t over a flame effects the same purpose.

The tyre valve should always have a cap on,
otherwise grit may get m, and this will be nearly
certain to cause a leakage. If a cap is lost when
on the road, a piece of rag should be tied over
the valve and well secured.

To test a valve for a leak, turn the wheel so that
the valve 15 at the top, then place the wvalve in
a glass of water.

Should 1t be thought that the back-wheel tyres
are wearing too quickly, the cause may be attri-
buted to using the brake too harshly. When
approaching traffic, or a corner, take the clutch
out m plenty of time and apply brakes gently.
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torsional stresses to which the transnussion system
15 subjected are greater for given speeds of the
car than when the smaller sprockets were i use,
and 1t 1s more than hkely that trouble will resutt
unless due carc 15 taken to change down ecarher
than formerly.

Unless a motorist nses s car m an essentially
flat chstrict, he 1z wise to retamn the sprockets
ongnally fitted by the makers —Jorn O, CROMBIE,
m Autocar.

Useful Hints.

Bv ' AccusMuLaTtor

TUnLeEss the Dbrakes are water-cooled, care must
be taken that they are used alternately on a long
luil, otherwise they are hkely to firc and become
useless

Befoic trymg 1o ht new pston
sure they will enter the cylinder

Great care should be taken thal no grease o1
ol be allowed to get on the tyres as 1t will cause
the jubber to pernish

Should the front tyres show abnormal weal,
the front wheels should be looked 1o, as possibly
they are out of alignment  Shortenmg or lengthen-
mng the tie rods may be necewsary

The Dbest place to store petiol s m a metal
drum undergiownd |, 1t takes up ro valuable space,
and 15 quite safe {fiom fire.

1mgs make

Occasionally drench the cylinders with paraffin ;
it will iree the piston nngs and improve the com-
pression. This 15 best done when the engine
1S warml.

To learn to change gears properly is the ambition
ot all motorists, and a very good way of obtainmng
practice 1s to hft the back axle so that the back
wheels are some two mches from the ground.
This must be done very carefully, so that there
may be no risk of the car jumping down ; then,
1f the engime 1s started and throttled down a fair
amount of practice can be obtammed.

A car should always be kept perfectly clean,
the body work should always be washed before
it 18 put away. The engme should be cleaned
externally with paraffin and a stiff brush.

The exhaust pipe should be looked at if any
overheating occurs that cannot be located. A
stone may have been thrown up and made a dent
and this causes back pressure.

Always keep a fair quantity of French chalk
between the cover and the tube ; 1t acts as a lubn-
cant and so saves Iriction and consequent heat
and wear. If too much chalk 15 used 1t 1s Hable
to form mto hard lumps onr the cover and to wn-
crease friction thereby.

To clean out the rachators and pipes thoroughly,
empty out the water, and fill with boiling water
and a Lttle washing soda; this will be found to
remove scale and grease 1f 1t 1s left wm for a few
hours.



