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VI. TELEPHONY, FINAL; SECTION 2, TRANSMISSION. QUESTIONS AND ANSWERS.
By W. S. Procter, A.M.I.LE.E.

Q. 11. Circuits between zone centres are lined up to zero-
transmission equivalent. Explain how this efficiency is ob-
tained and maintained. Explain how the correction of the
change of attenuation with frequency is effected. In what
circumstances are echo suppressors fitted? (40).

A. 11. Zero transmission equivalent is obtained by the use
of 4-wire repeater circuits kept stabe in the idle condition by
600-ohm terminating impedances which are switched out of
circuit when the line is taken up for a call. Echo suppressors
are usually associated with zero circuits, except in the case of
the shorter lines which, even when connected in tandem, are
reasonably free from echo defects. The British Post Office
uses underground cable circuits, which are substantially free
from changes in conductor resistance. The line transmission
equivalent is therefore constant except for seasonal mean tem-
perature effects on the longer lines, which are corrected
periodically by the readjustment of repeater gains. Circuits
are maintained at zero overall transmission equivalent by
periodical overall transmission testing, gain readjustments
being made from time to time to compensate for change in
the repeater gains due to ageing of valves.

An equalizing network is associated with the input trans-
former, eor intervalve transformer, of 4-wire repeaters used
on coil-loaded cable circuits: the former is the arrangement
usually adopted, a rising gain characteristic being obtained
to annul the rising loss characteristic of the line over the
range of frequencies from approximately 0.6 to 0.8 of the cut-
off frequency of the line. The input type of equalizer depends
for its action upon the effective capacitance over the above
frequency range of the transformer input due to the self-
capacitance of the secondary winding. A condenser of small
capacitance is also connected in parallel with the secondary.
A tapped inductance coil, shunted in part by a condenser to
control the effective inductance of the coil, is connected in
series with the primary of the transformer to give series
resonance with the effective capacitance of the primary at a
frequency equal approximately to that of the line. As the
frequency is increased and the resonant condition is
approached, the voltage across the two parts of the series
resonant circuit is greater than the voltage applied to the
whele, and the voltage across the transformer secondary there-
fore increases, giving the rising characteristic; the slope of
this characteristic may be regulated by the condenser across
the tapped inductance.

Echo suppressors are used whenever the transmission time

is long enough to give rise to trouble due to echo effects.
With the system of deviated routing adopted in connexion with
Demand Trunk working, there is a possibility of several trunk
circuits being connected together in which event their com-
bined transmission time might be such as to cause trouble
from echo effects. Accordingly, it is the practice to fit echo
suppressers to comparatively short lines in order to prevent
this trouble. ’

Q. 12. Give a sketch to show the arrangement of cable
conductors in (a) star quad, and (b) multiple twin formation.
Describe a method of measuring cross-talk. State the circum-
stances in which cross-talk measurements require corrections.

(40).

A. 12. Cross-talk can be measured by a potentiometer
arrangement in which a source of constant p.d. of mixed
frequency, to give an approximation to speech conditions, is
connected across a resistance and also to the disturbing circuit.
A receiver may be connected either to the disturbed circuit or
to the slider of the potentiometer. The effect of this arrange-
ment is that a known fraction of the disturbing voltage may
be tapped off and connected to the receiver. A two-way switch
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effects the necessary changes in the connexion of the receiver,
and the slider is adjusted until the noise heard in both positions
of the receiver is judged to be the same. In practice, the
potentiometer is graduated either in decibels or in millionths
of the disturbing voltage.

When the disturbed circuit has not the same impedance as
the disturbing circuit, the ratio of the voltages does not
represent a true power ratio and in these circumstances a
correction to the cross-talk readings will be necessary.
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a small coloured bead which is carried forward out of align-
ment with the other springs of adjacent [uses when the fuse is
blown ; the biack spring, when thus released, connects the live
bus bar to an alarm circuit, thus calling attention to the
failure.

CB—

Eskelite Framemork

(c) The flat type of fuse consists of an asbestos tube which
contains the fuse wire; this tube is carried by a light bakelite
framework, on each end of which a metal cap with a knife edge
is pressed.

Q. 12. Give a brief explanation of the following terms:—
(o) duplex working, (b) two-line simplex, (c) desiccation,

(d) combiner arm, (e) screened conductor, (f} microfarad, (g)
self-induction. (40).

A, 12 (a) Duplex working is the name given to a multiple-
way system in which the circuit is arranged for simultaneous
operation in opposite directions over a single circuit.

(b) Two-line simplex is the name given to the operation of
a teleprinter circuit in which a metallic loop is used to obviate
the need for a battery at the Out station.

(¢) Desiccation is the process whereby moisture in a paper
core cable is removed by the application of dry air or carbonic
anhydride to the cable under pressure.

(d) A combiner arm is a galvanized iron brace used to brace
the arms together in cases where wooden arm exceeding 48
inches in length are fitted on single poles.

(¢) A screcned conductor is a paper-insulated conductor
surrounded by a helical wrapping of copper tape, which
acts as an electrostatic screen and prevents interference with
other circuits in the cable by the circuit carried on the screened
conductor.

(f) A microfarad is the practical unit of capacity and is
one mrillionth of a farad.

(g) Self induction is the name given to the generation of an
E.M.F. in a circuit due to changes in the strength of the
current flowing in that circuit.

VI1ll. TELEGRAPHY, FINAL;

QUESTIONS AND ANSWERS.

By W. S. Procttr, A.M.I.E.E.

Q. 1. Describe with the aid of sketches a petrol-driven
desiccator. (30 marks).

A. 1. The petrol-driven desiccator comprises a water-cooled
petrol motor, air compressor, air receiver, four cast-iron
cylinders to contain calcium chloride bags, petrol tank, water
tank, and the necessary gearing and connexions, the whole
being mounted on a four-wheeled truck. Both sets of wheels
are provided with square section spiral springs, and also with
bolts or jacks to remove the weight of the machinery from
the springs when the engine is running. A canopy is pro-
vided to protect the plant {from the weather.

Air
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‘I'he normal spced ol the engine is 700 r.p.m. and of the
compressor 300 r.p.m.; the capacity of the compressor at this
speed is 10 cubic feet of free air per minute to a pressure of
30 1b. per square inch. The engine is provided with a delicate
governor which prevents racing when the load is removed.

The air from the compressor is passed into the air receiver,
where it is cooled. It then passes through the four desiccating
cylinders in turn and, in passing over the calcium contained
in cheese cloth bags in these cylinders, a large part of the
moisture contained in the air is absorbed by the calcium. The
dried air passes on through a flexible connecting pipe into
the cable being desiccated. The calcium bags each hold about
4 1b. of calcium chloride, which is renewed from time to time
as required by the hygrometric condition of the air and the
temperature.

Q. 2. Describe the process of drawing in cables by means of
a motor winch. Give a bricf descriplion of a wmotor winch.

(35).

A. 2. 'The pulling in rope, usually of 3 inches circumference,
is drawn through the length of duct either by means of the

galvanized iron wire left in the duct when it was laid or by
means of sweeps’ rods previously pushed through the duct.
The rope is joined to a mandrel, a circular brush about 12
inches long, and a test piece of cable approximately 6 feet in
length; a second length of rope is fixed to the test cable and
the whole train is pulled through the length of duct. The
test cable is then examined for signs of damage, any defects
found being remedied before the new length of cable is drawn
in.

The cable drum is placed adjacent to the jointing point at
the end of the length remote from the motor winch, in such a
position that the cable is paid into the duct in one continuous
curve. ‘The cable end is dressed and fitted with a cable grip
to which the pulling in rope is fixed by means of a keystone
link. At the other end of the length, the rope is passed through
snatchblocks, placed to give clearance, and round the roller
on the frame of the motor winch and given three or four turns
round the warping drum. ‘The motor having been started up,
tension is put on the loose end of the pulling in rope, causing
it to grip the warping drum which is revolving slowly. Hand
signalling between the two ends of the length serves to enable
the time and speed of pulling in to be regulated. To cease
hauling, it is only necessary to slack off the loose end of the
pulling in rope, which then slips on the warping drum.

As the cable enters the duct, it is coated with petroleum
jelly which not only acts as a lubricant but also serves to
protect the lead sheath from corrosive action.

The motor winch consists of a two-cylinder, water-cooled
petrol engine, petrol tank, water tank, reducing gear, and a
warping drum mounted vertically and having two portions,
one for low rates of pulling in and the other for higher rates.
The whole is mounted on « rubber-tyred, four-wheeled truck.
The engine is fitted with a governor to prevent racing when
the load is removed. A horizontal roller is fitted on the end
of the chassis close to the warping drum over which the
pulling in rope is fed to the drum.

. 3. Give a brief description of the method of laying cables
direct in the ground, using a mole-draincr. (35).

A. 3. The mole-drainer consists essentially of a wheeled
framework or chassis to the lower side of which is attached
a steel blade, or coulter, of up to 24 inches working length
and 1 inch thickness. At the bottom of the coulter is a solid
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Q. 6. Draw a diagram of a double current set at an inter-
mediate station working on  universal batteries. Indicate
ciearly what alteration is necessary, if the down line is very
short in comparison with the up line. (35).

A. 6. The requived diagram is shown in the sketch. Where

Lp Line Down Line

the resistance ol the down line is small compared with that
of the up line, the battery and the relay are each reversed, as
also are the positions of the up and down lines, a resistance
coil being inscrted betwecn the rclay and the left side of the
key.

Q. 7. Explain briefly rthe following systems and indicate the
circumstances for which each system is most suitable:—(a)
single current working, (b) double current working, (c) central
battery working, (d) universal battery working, (¢) loop battery
working. (40).

A, 7. (a) Single current working is a system of telegraphy
in which signals arc transmitted by uni-directional currents;
it is most suited to short lines on which the traffic is not very
heavy.

(b) Double current working is a system of telegraphy in
which signals are transmitted by reversing a current that is
normally on the line during transmission. It is used on the
longer and more heavily worked circuits.

(c) Central battery aworking is the name given to a tele-
graph system in which the signalling power is located at a
Central Office. It 3s used in connecting a Heud Office 1o a
number of sub-oftices Jocated in the surrounding area.

(d) Universal battery working is a mcthod of power supply
to all the telegraph scts in one office, in which one common
power plant is used. It is employed at large offices at which
it would otherwise be necessary to provide individual batteries
for each telegraph circuit.

(¢) Loop batiery working is employed for telegraph circuits
worked on underground cable loops, a separate battery being
required for each circuit. This arrangement can, however, be
obviated by using an H relay circuit which permits the usc of
earthed batteries on loop circuits.

Q. 8. Draw a diugram showing the wiring of the line and
instrument jacks on a telegraph test’board.  For what pur-
poses are the ““ grouping jacks > and the *“ intermediate relurn

jacls ”’ provided? (35).

A. 8. The connexion of the line and instrument jaucks on

a telegraph test board are shown in the sketch. The ** group-

ing jucks ' comprise

70 LINE  two  sets  of three

jucks and two sets of

four jacks, the jacks

in each set being com-

moned. The group-

ing jacks are used

TO INST for grouping wires to-

gether ; for example,

No. 1 iustrument may be forked to lines 2, 3, and 4 by plug-

ging No. 1 instrument jack, and Nos. 2, 3, and 4 line jacks to

the first, second, third, and fourth jacks of one of the groups

of four. The *‘intermediate return’’ jacks are provided to

enable a Wheatstone special set to be used as an intermediate

set when required ; the shorter line is plugged into the ** inter-

mediate return ’’ jack, so disconnecting the earth from U-circle

of the relay and connecting an adjusting resistance to the
short line.

Q. 9. Sketch and describe the construction of a moving coil
differential milliammeter. How would you test its differential
properties? (30).

A. 9. The differential milliammelter is essentially a moving
coil galvanometcr with an equal-division current scale on
cither side of zero. The instrument has two coils, the wire
for each being wound on the former side by side. The con-
nexions of the instrument are shown in the sketch. The
instruirent may be tested for differen-
/6 tiality by connecting a battery, through
l a resistance, to terminals 1 and 6, and
5 connccting terminals 3 and 4 together.
The current flowing in the two coils is
the same, but their magnetic effects
are equal and opposite ; the milliammeter
therelore shows no deflection. Terminals 1 and 4, and 3 and
6 should be connected together, and the battery upplied to the
Lwo sets of strapped lerminals; since the resistance of the two
coils is equal, the current divides equally between them, and
their magnetic effects oppose, resulting in no movement of the
pointer.

3

0. 10. Explain how you would use & simple slide wire
potentiometer to mcusure the E.M.F. of a cell in terms of a
cell of lenown E.M.F. Why is a secondary cell used in pre-
ference to a primary cell for supplying the current in the slide
wire? (30).

A. 10.. The slide wire is connected to a secondary cell and
scries resistance, as shown in the diagram. If the slide wire
is of uniform resistance, the poten-
I o tial falls uniformly along it.

Onc end of a standard cell, con-
o 20 500 70 /000 nected in series with a galvano-
S e e s meter, is attached to the zero end
of the slide wire, the other
terminal being connected to the
slider which is then moved until a
Loy puint is found where the differcnce
of potential from 0 to that point is
cqual to the L M. ol the standard cell ; this point is indicated
when the galvanometer shows no deflection.  The divisions of
the slide wire may now be calibrated; assuming that the
E.M.F. of the standard cell is 1.434 volts and that the slider
reads 730 divisions when the galvanometer shows no deflection,

then one division ol the slide wire is equal to 1.434/730 volt.
The standard cell is now replaced by the cell to be tested and
the slider again moved until the galvanometer shows no
deficction. The E.M.F. of the cell under test is then obtained
by multiplying the reading in the second test by the calibration
value obtained from the first test. Assuming that the reading
in the second test is 570 divisions, then the E.M.F. of the cell

under test is

1.434 x 570
B e 1.119 volts.

A secondary cell is used in prelerence to a primary cell for
supplying the current in the slide wire since it is essential for
the accuracy of the test that the current should not vary
during the period of the test, otherwise the potential along the
slide wire would vary, rendering the test inaccurate. The
resistance in series with the secondary cell is for the purpose
of reducing the current to a small value such that the slide
wire is not heated appreciably.

Q. 1. Sketch and explain the construction of (a) a glass
tube fuse, (b) an alarm type fuse, (c) a flat type fuse used on
linged fuse mountings on main distribution frames. (35).

A. 11, (a) The glass tube fuse, usually of the 3-ampere type,
consists of a fine crimped phosphor bronze wire contained
within a glass tube 2 inches long, the ends of the tube being
closed by two copper caps cemented with shellac. The fuse
wire is passed through two central holes in the caps and
soldered.

(b) The alarm type fuse consists of a short length of fuse
wire fitted between two springs, the front wire spring carrying
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a small coloured bead which is carried forward out of align-
ment with the other springs of adjacent fuses when the fuse is
blown ; the back spring, when thus released, connects the live
bus bar to an alarm circuit, thus calling attention to the
failure.

CB——F
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(¢) The fat type of fusc consists of an asbestos tube which
contains the fuse wire; this tube is carried by a light balelite
frameworlc, on each end of which a metal cap with a knife edge
is pressed.

Q. 12. Give a brief explanation of the following terms:—
(a) duplex working, (b) two-line simplex, (c) desiccation,

(d) combiner arm, (e) screened conductor, (f) microfarad, (g)
self-induction.  (40).

A. 12. (a) Duplex working is the name given to a multiple-
way system in which the circuit is arranged for simultaneous
operation in opposite directions over a single circuit.

(b) Two-line simplex is the name given to the operation of
a teleprinter circuit in which a metallic loup is used to obviate
the need for a battery at the Out station.

(¢) Desiccation is the process whereby moisture in a paper
core cable is removed by the application of dry air or carbonic
anhydride to the cable under pressure.

(d) A combiner arm is a galvanized iron brace used to brace
the arms together in cases where wooden arm exceeding 48
inches in length are fitted on single poles.

(¢) A screened conductor is a paper-insulated conductor
surrounded by a helical wrapping of copper tape, which
acts as an electrostatic screen and prevents interference with
other circuits in the cable by the circuit carried on the screened
conductor.

(fy A microfarad is the practical unit of capacity and is
one millionth of a farad.

(g) Self induction is the name given to the generation of an
IZM.F. in a circuit due to changes in the strength of the
current flowing in that circuit.

VIII. TELEGRAPHY, FINAL; QUESTIONS AND ANSWERS.
By W. S. Procter, A.M.L.E.E.

Q. 1. Describe with the uaid of skelches a petrol-driven
desiccator. (30 marks).

A. 1. The petrol-driven desiccator comprises a water-cooled
petrol motor, 4ir compressor, air receiver, four -cast-iron
cylinders to contain calcium chloride bags, petrol tanlk, water
tank, and the necessary gearing and connexions, the whole
being mounted on a four-wheeled truck. Both sets of wheels
are provided with square section spiral springs, and also with
bolts or jacks to remove the weight of the machinery from
the springs when the engine is running. A canopy is pro-
vided to protect the plant {rom the weather.

Flexible Couplir
to Cab/ee "9
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cooled  peducin Ar Calcivm Cylinders.
Petrol Gear 9 Receiver Y
Engine

The normal speed of the engine is 700 r.p.m. and of the
compressor 300 r.p.m.; the capacity of the compressor at this
speed is 10 cubic feet of free air per minute to a pressure of
30 Ib. per square inch. The engine is provided with a delicate
governor which prevents racing when the load is removed.

The air from the compressur is passed into the air receiver,
where it is cooled. It then passes through the four desiccating
cylinders in turn and, in passing over the calcium contained
in cheese cloth bags in these cylinders, a large part of the
moisture contained in the air is absorbed by the calcium. The
dried air passes on through a flexible connecting pipe into
the cable being desiccated. The calcium bags each hold about
4 1b. of calcium chloride, which is renewed from time to time
as required by the hygrometric condition of the air and the
temperature.

Q. 2. Describe the process of drawing in cables by means of
a motor winch. Give a brief descriplion of a motor winch.

(35).

A. 2. The pulling in ropc, usually of 3 inches circumference,
is drawn through the length of duct either by means of the

galvanized iron wire left in the duct when it was laid or by
means of sweeps’ rods previously pushed through the duct.
The rope is joined to a mandrel, a circular brush about 12
inches long, and a test piece of cable approximately 6 feet in
length; a second length of rope is fixed to the test cable and
the whole train is pulled through the length of duct. The
test cable is then examined for signs of damage, any defects
found being remredied before the new length of cable is drawn
in.

The cable drum is placed adjacent to the jointing point at
the cnd of the length remote from the motor winch, in such a
position that the cable is paid into the duct in one continuous
curve. The cable end is dressed and fitted with a cable grip
to which the pulling in rope is fixed by means of a keystone
link. At the other end of the length, the rope is passed through
snatchblocks, placed to give clearance, and round the roller
on the frame of the motor winch and given three or four turns
round the warping drum. The motor having been started up,
tension is put on the loose end of the pulling in rope, causing
it to grip the warping drum which is revolving slowly. Hand
signalling between the two cnds of the length serves to enable
the time and speed of pulling in to be regulated. To ceasc
hauling, it is only necessary to slaclk off the loose end of the
pulling in rope, which then slips on the warping drum.

As the cable enters the duct, it is coated with petroleum
jelly which not only acts as a lubricant but also serves to
protect the lead sheath from corrosive action.

The motor winch consists of a two-cylinder, water-cooled
petrol engine, petrol tanlk, water tank, reducing gear, and a
warping drum mounted vertically and having two portions,
one for low rates of pulling in and the other for higher rates.
The whole is mounted on a rubber-tyred, four-wheeled truck.
The engine is fitted with a governor to prevent racing when
the load is removed. A horizontal roller is fitted on the end
of the chassis close to the warping drum over which the
pulling in rope is fed to the drum.

. 3. Give a brief description of the method of layinyg cables
dirvect in the ground, using a mole-draincr. (35).

A. 3. The mole-drainer consists essentially of a wheeled
framework or chassis to the lower side of which is attached
a steel blade, or coulter, of up to 24 inches working length
and 1 inch thickness. At the bottom of the coulter is a solid












36 TELEGRAPHY,

FINAL.

the addition of distilled water, at about half an inch above
the tops of the plates when the cells are quiescent.

Q. 13. Describe, with the aid of sketches, the conslruction
of an Undulator, and explain why it is particularly suitable
for submarine cable working. Draw a diagram of the letters
“a b’ as received on an Undulator slip.  (35).

A. 13. The undulator consists essentially of a moving system
of permancnt magnets clamped to a frame which carries a
siphon. The magnets are arranged betwecn the poles of two
electro-magnets as shown in the sketch. The siphon consists
of a glass tube connected to an ink well by a short length of
indin rubber tube. Stop screws serve to limit the extent of
the movement ol the siphon, the tip of which is in contact with
a paper slip drawn past at a constant speed. The undulator
is particularly suitable for submarine cable working because,
being polarized, the extent of the movement of the siphon does
not depcnd upon the strength of the line current flowing
through the coils. As soon as the line current rises to a
value sufficient to cause the movement of the armature from
the spacing to the marking stop, the cffect of the permanent
magnets is to move the armature over fully in that direction.
The signal received on the slip is therefore square-shaped, as

India Rubber
Tube Ink Well

Screws

Brass
Clamp

Permanent

Magpets

shown in the sketch, instead of being in the form of a wavy
line.

IX. MAGNETISM AND ELECTRICITY; QUESTIONS AND ANSWERS
By W. S. Procter, A.M.LE.L.

Q. 1. State the units of measurement of the following :—
Electromotive force, resistance, quantity of electricity, electrical
power. How is it possible to measure a quantity of electricity?

A.l. The absolute unit of electromotive force is acting when
onc erg per second is supplied for the maintenance of the
absolute unit of current in the circuit. ‘The practical unit of
electromotive force is the volt and is that potential difference
which will send a current of one amperc through a resistance
of one ohm.

The absolute unit of resistance is defined as the resistance
ol 2 circuit through which one absolute unit of electromotive
force will send one absolute unit of current. ‘T'he practical
unit of resistance is the ohm and is the resistance of a column
ol mercury of uniform cross-section, having a mass of 14.4521
grammes and a length of 106.3 cms.

The absolute unit of quantity of eleciricity is the coulomb
which is that quantity of electricity passing a given point in
the circuit in one second when the circuit carries a current
of one ampere. The practical unit of quantity of electricity is
the ampere-hour which is the quantity of electricity passing
when a current of one ampere flows for one hour; hence
1 Ah = 3600 coulombs.

The practical unit of electrical power, or rate of doing work,
is the watt which is equal to one joule per second, or 107 ergs
per second.

A guantity of electricity may be measured by means of a
ballistic galvanometer if the quantity is small, or by means
of a voltameter in the case of larger quantities.

Q. 2. Give brief definitions or explanations of the following
terms :—Specific resistance, retentivity, electric lines of force,
potential difference, coercive force, electrolysis.

A. 2. Specific resistance or resistivity of a substance is the
resistance between opposite faces of a unit cube of the
substance.

Retentivity is the power possessed by magnetic materials of
retaining a proportion of the magnetism after the removal of
the nragnetizing force.

Electric lines of force are imaginary lines whose direction
at all points is that of the electric field, or the force on a unit
positive charge,

Potential difference is the difference in the electrical pressures
at two points in a circuit.

Coercive force or coercivity of the amount of reversed
magnetizing force which is required to overcome the retentivity

ol a magnetic substance in reducing the magnetism to zero.

Electrolysis is the process whereby chemical changes take
place in certain conducting liquids when a current is passed
through them.

Q. 3. Describe in detail a tangent galvanometer, indicating
clearly the effect of the forces acting on the needle of the
galvanometer.

A. 3. The tangent galvanometer consists of a coil, consisting
of several turns of fairly large radius, placed with its plane in
the magnetic meridian and having a small magnetic needle
suspended at its centre. The arrangement is shown in the
sketch ; the needle, however, is shown much larger in size for

clarity. If the magnetic field due to the coil is F gauss, and
the horizontal component of the earth’s field is H gauss, then,
F = 2ani/r, where n is the number of turns of wire in the
coil, i is the current flowing, and r is the radius of the coil.
For a deflection 6, the couple acting on the needle due to H
is Hm sin 6, where m is the magnetic moment of the magnet,
The deflecting couple due to the coil is

2mni

Fm cos 6 = —rmcosé.

In the condition of equilibrium, these two couples are equal,
ie.,

2mni

m cos § = Hm sin 6
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from : sccend charged body.  To shew that the induced and
inducing charges are cqual. 2 hollow metal contuiner, a charged
sphere, and an clectroscope are required. The electroscope is
connected to the hollow centainer and the sphere is carefully
lowered into the container witheut touching the sides. The

leaves of the clectroscope diverge due to the charge induced
on the outside ot the container. The charged sphere is now
allowed to touch the inner surfiice of the container, and the
leaves of the clectroscope are scen to remain  without any
change in divergence. ‘Uhe experiment preves that the induced
charge on the inner surfuce of the container is equal to the
charge of the sphere, and that when the sphere is inside the
container, the induced charges arce equal to the inducing
charge.

Q. 11. Describe a mcthod of magnetizing a compass needle
by means of four bar magnets. State three means by which
the magnetization of a piece of sleel may be destroyed.

A 1L
two of the bar magnets as shown in the sketch.

The compass necdle is placed between the poles of
The other

two magnets arc lickd one in cach hand and moved round in
the direction shown by the arrows, the compass needle being
strelced by the mugncts during their passage from the centre
towards the ends.

The magnetizatien of a picce of steel may be destreyed (i)
by striking its end violently with @ hammer a number of times,

;rnntoa::d;;ﬁsh: iay Bucur AWp Wmrtrincron Epsom, Surrey.

(i1) by the applicatien of a rcversed magnetizing force of suit-
able value, and (ifi) subjecting it to the magnetic field of a
solenoid supplied with alternating current gradually decreasing
in strength.

Q. 12. Describe, with sketches, a Leyden jar. What is the
effect of the thickness of the glass on its capacity? Two con-
densers when connected in series are found to have a capacity
of 2.4 microfarads. The capacity of one of the condensers is
known to be 4 microfarads; what is the capacity of the other?
If the condensers are connected in parallel, what will be the
capacity? ’

Ao 120 A Leyden jur usually consists of an outer and inner
vessel coated up to a certain height on the inside and outside,
respectively, with tinfoil, and a centre vessel eof glass (see
sketch).  The thicker the glass separating the two conducting

&CRE

surfices of the Leyden jar, the less its capacity.
1 1 1 1 1 1
c = —6‘ -+ 'C2 .. "

cC,= T ¢

! ! ! -6
C, 724 407 24 7
C, = %;‘ = 6 microfarads.

If the condensers are connected in parallel, the capacity will
he 6 + 4 = 10 micrefarads.



