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SECTION 1.
RADIO SERVICING.

The first key to the solution of all problems in Radio Servicing
§s Ohm's Law :—

=—, V=IxR, R=—,
R I

(V=volts, I=current in amperes and R = resistance in ohms),
for by the intelligent application of one or other of these statements
ani electrical circuit can be checked with the minimum of trouble
and dismantling, and its operating characteristics determined.

For the average radio receiver the testing apparatus required
can be as little as a_good D.C. voltmeter, one having a high resistance
and capable of reading to 250 and 500 volts in two ranges, giving
accurate indications on a clearly calibrated scale. Any instrument
acquired over and above the D.C. voltmeter will, of course, make
the work proportionately simpler. A milliameter and resistance
meter, together with an A.C. voltmeter, make a sound basis for good
work and often all these instruments, together with the D.C. volt-
meter are combined, all the readings being given on one scale. Such
iun élelggumgnt is known as a circuit analyser, and circuits are shown
n on 2.

. Testing with an analyser should always be carried out by
logical steps and in a.methodical manner.

F;x} 1 shows the basic circuit of a modern superhet, and wili
be used as an example.

In the case of a set which fails altogether to give signals the
tests must obviously begin with the power supply. The full D.C.
voltage should appear across points “A—DB”, and should the meter
give no indication here, the powerpack being disconnected from the
receiver, the supply circuit obviously needs.investigation.

Any breakdown in the smoothing condenser *‘C’’ will quickly
show itself in overheating of the loudspeaker field winding angd pos-
sibly sparking and burning in the condenser itself, while if the
reservoir condenser ‘‘D’’ has broken down it is very likely that the
rectifier valve and even the transformer will be ruined. These
condensers must be of adequate working voltage, and be connected
with their polarities correct.

Should these .condensers b L di ted, either internally
or in_their external wiring, there will be a drop in voltage across
“A—B’’ if the fault lies in ‘‘D’’ while the receiver will hum loudly
if *‘C” is at fault.

Heating or burning-out of the transformer may also be caused
by a wiring short-circuit or shorting turns in either the primary or
secondaries. Shorting turns are apparent by reason of the voltage
drop across the secondary winding concerned, or by an overall secon-
dary voltage drop should the shorting turns be in the primary.

A broken or open-circuit Yrimary. of course, will put all secon~
daries out of action on a voltage check.

Care should be taken when testing high tension windings as peak
voltages in quite a small transformer can be dangerous.

A burnt out rectifier valve may be due to age alone, or it may
be due to shorting in the wiring, d or bﬂ a sformar
breakdown between the high tension and rectifier heater windings.
It should be remembered that short circuits can ocenr in the receiver
wiring as well as in the power pack.

All transformer windings should have infinite resistance to each
other and to earth (i.e., the transformer frame and core), and should
there be any leakage the transformer is unsafe and needs rewinding.

Tests on the L.F. clioke or loudspeaker field are simple—a

continuity test if the winding fails to pass current or if it becomes
overheated amnd shorting turns are suspected, a test for resistancs
A\

using R=—,
I

It must be remembered that I refers to the current in amperes
and as in radio practice milliamperes are more tgenerally met with
the current must be expressed as a decimal or fraction. Thus for

10
Ohm’s Law a current of 10 milliamps is shown by .01 or .10—-00

To test the winding pass a known current through it—20
milliampg for example—and with a high resistance D.C. voltmeter
measure the volts dropped across the coil—for example 20 voltr
20 20 x1000
20 20
1000

v r
Then R=—I— or ohms, which is 1,000 ohms.
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This effect of the analyser’s own current will often cause small
errors. At point ‘‘E’* for example,. 200 volts might be expected,
between *‘E’ and Earth, the anode resistor being perhaps 50.000
ohms. The analyser, however, supposing it to require .5 milliamp
for its operation, would show only 175 valts. The .5 milllamp flows
through ‘‘F’ with the valve current, causing an extra drop of

5
————— x 50,000 volts or 25 volts.
1,000
reason that a high resistance voltmeter is so often specified, such
an instrument having greater sensitivity, lower current consumption
and thorefore causing less error on measurements. 1,000 ohms per
volt is a good figure. ’

V=1IxR or It is for this

Faults often occur in electrolytic condensers and the biasing
condensers can cause trouble by becoming internally disconnected or
by shorting across the biasing resistor. A disconnected biasing con-
denser will cause the anode frequencies to flow through the resistor,
thus causing a fluctuating voltage drop which will impose negative
current feedback on the valve in question, giving a drq{) in volume
and probably distortion. A short circuited resistor will allow the
<rid to operate without biasing so that the valve will at least distort
and probably: run into grid current, overheating the electrodes and
damaging the emission. The overloading and choked distortion,
however, should be simple to trace.

V3 may be checked on the audio side by the same methods as the
output stage with special attention to the coupling condenser from
its anode to the output valve’s grid. If this condenser leaks to any
degree the entire biasing of the output stage will be upset. To avoid
damage to valves, coupling condensers must be chosen having good
insulation.

The diodes of V3 are handling both the high and audio frequen-
cies but the circuit is straightforward and the most likely source of
trouble is the L.F.T.. where shorting turns or internal disconnection
niny cause an entire absence of signals. The volume control and
fixed resistors and condensers may also give trouble. .

If the A.V.C. line is put out of action by a broken circuit, a
variety of faults in the stages of V1 and V2 may cause overloading,
distortion, poor selectivity, motor-boating or signals may disappear,
depending on the type of circuit. In this case as in most others the
makers® service sheets are of great value if they can be obtained.

In the circuit of V2 the LF.T. may also give rise to faults
while the biasing of H.F. stages is as important as on the output
gide. An internal break in the biasing condenser wiring will cause

signals to lose strength and possibly vanish while distortion and
overloading will occur if the resistor is shorted.

. In all these cases a measurement of anode and screen voltages
will always prové of value z‘r;d this is especially so in_ the case
of V1 for the operation of the oscillator may easily be checked by
including a milliameter in the triode avode circuit (or measuring
the voltage drop across the feed resistor). If the grid coil is then
shorted with a length of wire a change in the current or voltage
reading indicates that the oscillator is working correctly. The
readings may either drop or rise, depending on the circuit employed.

Should there be no oscillation there may be shorting turns on
the cofls, a disconnected coil or anode condenser, a broken feed
circuit Ior low emission in the valve—a misleading fault but not
unusual.

The hexode portion of V1 should be tested as already described.
It will be seen that the tuned cifcuit is completed shrough a bias
blocking condenser and should this be disconnected signals will cease
as they will also in the case of a broken coil winding or the coil
having turns shorting down to earth. :

The screen voltage should be checked as carefully as the anode
voltage, on V1 as on all pentodes, for if the condenser ‘*G’’ should
develop an internal short circnit the screen would be reduced fo
earth potential. Signals would vanish and a voltage check on the
screen feeding resistor ‘‘FI'* would show the full high tension voltage
across it.

It will be seen then that' voltage and current checks are ot
paramount importance, enabling a fault to be localised. . No matter
how stubborn the trouble a faulty receiver must be investigated in
this logical sequence of tests, and no stage from power pack to
aerial should_be passed or disregharded until its correct operation
is assured. In the sections which follow details are given of the
means of constructing. apparatus to perform this testing. The trim-
ming of acrial circuits and the adjustment of oscillator and LF.
stages are included under Sec. 4, “Signal Generator,”

SECTION 2.
MEASURING INSTRUMENTS.
Meters, of more properly, measuring instruments, may be of

many varieties and types but for radio work only four classes need
be considered. By far the most important are

1. Moving Coil Instruments.

those in which the -pointer is attached to a coil of wire wound on a
light aluminium frame, the movement of which in-the magnetic field



assists {he damping. The coil assembly is mounted by pivots riding
in jewels so that it rotates about a ‘cylindrical iron core, the whole
being between the poles of a powerful ermanent magnet. The
current is fed to the coil by means of light springs (which also
ccutrol the movement of the pointer and return it to zero when
no current is flowing) so that when the coil is connected to a circuit
it develops.a  magnetic field by reason of the current flow, the strength
of the field determined. by the strength of the current. This field
interacts with that of the magnet, causing the coil and pointer to
move until the forces are at equilibrium.

Obviously A.C. cannot directly be measured with such a device,
but a small rectifier can be included with the. instrument.

Such instruments are very accurate, sturdy and .adaptable to
a remarkable degree, A 1 milliamp meter, or better, a .5 mxl!mmlx: meter,
with as high an internal resistance %as possible for. ease in shunting,
is capable of reading milliamps, amperes and volts in D.C. mnd A,
It must be noted, however, that the Universal Analyser of Fig, 4
does not include A.C. To measure A.C. an instrument transformer
must be used, designed for the apparatus in hand and details of such
transformers are far beyond the scope of this book,

A.C. is conveniently measured, however, by
2. Thermal Listruments.

‘The Hot Wire Ammeter is now superseded by the “I'bermo-electric
Ammeter A ‘moving coil milliameter is matched, to a thermo-
couple, a device which generates D.C. on the athcntxon of heat,
and this couple is welded to a small heater wire through which the
A.C. flows. The instrument is calibrated i, R.ALS. values and
the calibration holds good for a range of frequencies ecxtending
from the audio to the radio bands. The heater wire has a resistance
of generally well under an ohm, so that little power is lost in the
instrument.

The one disndvantage of the system is the ease with. which
the heater is overloaded or burnt-out, and the writer ddvises that
if such an instrument is obtained it be mounted on _a panel and
have across its terminals a lgw resistance shint—say .05 to .1 ohm—
controlled by a switch so that with the shunt in circuit ‘the meter
range is multiplied by five or ten times. The meter may then be
connected up and insp d for ov rloading before the switch is
opened, rendering the shunt inoperative,

3. The Moving Iron Instrument

is of little use for radio measurements. It needs a food deal of
power for its operation and is liable to lose calibration accuracy
.

at over 300500 cycles. It works on the principle of magnetic
repulsion—a fixed and ving vane are situated in a coil of wire
through which the current flows so that whether A.C. or D.C. is
used both vanes have the same magnetic polarity at any one instant.
The degree of magnetisation depends on the current, and causes the
moving vane to swing, with the pointer, away from the fixed vane.

4. The Blectro-static Voltmeter

gonsumes no power. on D.C. readings and extremely little on A.C. and
is capable of accurate calibration up to several thousands of cycles.
t is constructed in the form of a' very light condenser, a moving
vane riding between fixed vanes and attracted into position by the
difference of potential ncross them. Its limitation lies in being of
little use except for high voltage work, so that it is chiefly of value
in television practice where currents are small and consequently the
errors caused by meter current may be serious.

Tt will be seen, therefore, that of all- ti'pos of instrument the

1 S merely necessary to
mount the instrument in a circuit which will deliver to it a sunitable
proportion of the whole-current for it to measure widely differing
ranges of volts and current. Due to the linearity of resistance effects
the various proportions chosen will all bear correct relationships
to, the original currents and thus give accurate readings on tﬁe
original scale calibrations.

.. To measure voltage it is necessary to add resistance in series
with the meter. Suppose it to be a 1 milliamp meter, then to convert
the full scale reading to one of 100 volts resistors must be added
which will allow 1 milliamp to flow with 100 volts across the chain,

V. 100 100,000
———— ohms.
I 1
100

Therefore, if 100,000 ohms be connected in series with a 1 milliamp
meter, it will read 100 volts full scale deflection.  Similarly 1,000,000
ohms will enable it to read 1,000 volts. -

It is useful to remember that for 1 milliamp a resistanc
1,000 ohms drops 1 volt. P istance of

For series working it must be remembered that the meter resis-
tance is included in the chain. For a meter of 200 ohms resistance
and 1 milliamp sensitivity this would account for 1 r cent. at

,000 ohms, or at 20 volts. However, the general type oPcinstrument.
even of good make, rarely has an a acy of more than 1 per cent..
8o that over this value the meter resistance may safely be disregarded,
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For measuriyg D.C. the meter must have s low resistance

* across its termin%%s. in paralle}], .so that mosgt of the ourrent will

flow through this '‘shunt’’ and only a_sma

moving c¢oil. e proportion IIS{ ggren by
+

S

where X is the factor. by wgic_h the range is multiﬁlied. R is the
resistance of the meter and is the resistance of the shunt, For

portion through the

x== .

example, the 1 milliamp, 200 ohm meter mentioned above is required -

to-read 100 milliamps foll secale.
Therefore X =100, R =200 ohms and
200+ 8

100 ==

. 200
Therefore 1008 — S ==200 and § = o or 2.002 ohms.

Once again, however, 2.0002 may be read as 2 ohms, for .002 means
only an error of .2 per cent. while it has been seen that the instru-

ment .itself is probably no more correct than to plus or minus 1 per
cent,

The shunts must be made with wire which will carry_the cur-
rent without heating, which .wonld %ive rise to thermo-electric effects,
and they must be obtained as preclsion resisgors or calibrated on a.
good bridge (Sec. 9). M _calibrated shunts are unobtainable, how-
ever, an instrument can still be shunted by experimental means. For
example, if it is desired to make a 1 milliamp meter, read to 10 mil-
jiamps, connect it in a cirenit which will pass the'l milliamp and
give a full scale deflection, then with the current still flowing connect
a length of resistance wire across the meter terminals. Obviously
the reading will fall, and the wire may be adjusted in length until
the reading is on tenth (.1 milliamp) of its original valne. This
means that the shunted wire is giving the meter a multiplying factor
of 10, and the wire. cut to this length and properly connected, is a
10 milliamp shunt. The accuracy of this method depends on the
clarityv and cotrrect calibration of the scale§ however,.and it is plain

that high factors cannot be obtained with a guarantee of high
aceuracy.

For series resistances carbon resistors are useless unless of the
“"eracked”’ 1 per eent. accurate type and precision wire wound
resistors should be obtained or made.

. Instrument rectifiers. vary, and whilst that sgown in Fig 4
is the Westinghouse 1 milliamp instrument type nf ures are given
for its series resistors or ‘‘swamps.”” A high resistafice meter such

as that shown will have a linear A.C. &
sers are easily calibrated for A.,C. volts.

For the 10 vo
_wire wound

removing turns from the resist
up to the correct point for 4

resis

be ealibrated. For the 1,000

is given by the

as before.

230 volts mains (or di
2 megohmg gre connected in cireuit,
a carbon resistor,

cale, so that individual analy.

It A.C. range connect in the cireuit a 20,000 ohm
for and switch onto a known A.C. voltage—for
example 4 volts from a good valve heater transformer. Then by
or the pointer reading can be brought
volts on the scale, and the range will
volt A.C. range a good reference point
strict voltage).
1.5 megohms o

fixed, and .5 megohms an adjustabl
Once agajn resistance is removed until
cates the correct reading for 230 volts on the 1,000
the whole range will be correct. .

For high voltage ranges switch off before making adjustments

A table of re

follows.

.. These. resi
Different meter

stors arc correct only for the instruments shoion.
s will need different resistors, worked out as already

sistances for the instruments of Figs. 3 and 4

described.
" TABLE.
Fictre No. 3.
Volts. Series ohms. Milliamps. Shunt ohms
) 4,5 D 125
50 50.000 50 10.2
250 250,000 100 5
500 500,000 500 1
1,000 1,000,000 1,000 3
FiGURE No. 4 (D.C. only).
Yolts. Series ohms Milliamps. Shunt ohms
25 ~— 5 —
5 9.500 53 55.56
23 49,500 50 5]
250 500,000 100 2.5
5&’ 1,000,000 500 - B
1,000 2,000,000 1,000 25

In this case
which may be
e wire resistor
the pointer indi-
volt scale, when
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-shunting effect across the instrument.

\

he rheostat in Fig. 4 of 6,000 ohms should be wirewound.
Switches in_all circuits should be of the rotary Yaxley type, except
where: on-off switching only is required. This should be performed
by Q.M.B. tumbler switches. As already noted the rectifier is the
Westinghouse 1m/A type. )

OHMETERS
The ohmeter of Fig. 2 is for low resistances and measures their

the instrument should be set to top mark (infinity) by setting the
rheostat- to givé the full scale reading, Connecting the unknown
resistance across the ‘X'’ terminals will cause the reading to fall.

The unknown resistance is given by
Rmx]I,

I -1
. . . 1 2 |,
where X is the unkown resistance, Rm is the resistance of the moving

coil instrument, 1, is the full scale current reading and I, is the new
current reading.

The ramge switch gives a multiplying factor of 10.

The ohmeter -included in Fig. 4 is merely a means of measuring
resistance by measuring a current passed through it. The range
switches are set to ‘‘ohms’- and the ‘‘plus’’ and "‘minus’’ terminals
short-circnited by a wire, the rhegstat being adjusted to give a full
scale reading on the meter. The shorting link is then removed and
the unknown resistance connected in its place, ,the meter giving

" a new reading. 'The resistance is given by

RxI,

X= -R

12
where X is the unknown resistance, I, is the full seale current and
I, the new current reading

R is the internal resistance of meter, rheostat and battery, and
may easily be found. For a 3 volt battery and a .5 milliamp meter
it would obyiously be 6,000 ohms; for a 4.5 volt battery-on the same
instrument it would be 9, ohms.

The accnracy of the ohmeter depends on the correct battery
;olt:lx{..re being known, so that it may be applied to this calculation
or

Ranges ot "X’ are multiplied by switching in the milliam
shunts, the greater the current the lower the value of ‘X' whic

Before each reading is taken '

L 4

can be read. For example, using a 3 veolt battery and the 5O

x 1, .
milliamp range R would be = which is 60 ohms and a
3]
reading I, of 80 milliamps would indicate
60 x 50 x
X=—o-2__60 or 40 ohms.

30
A graph may be drawn relating resistance to scale readings using
the 500 milliamp range, then multiplying factors of 10 would corres-
pond to 50 m/A shunt, of 100 to the § m/A shunt, and 1.000
to the .5 m/A range, all values- thus being taken ffcm one chart.

SECTION 3.
VALvE VOLTMETERS.

"The cireuits of Figs. B, 6 and 7 are no more.than an introduction
to the subject of Valve Voltmeters. and should. it be desired to make
gmcl)l use of such instruments they should be studied in greater

etail. :

In brief, the Valve Voltmeter is an instrument designed to
measure practically any frequency of A.C. or oscillating voltage, the
valve acting as an almost constant characteristic rectifier- of high
impedance. To retain this high impedance which is so necessary for
this type of work the instrument in Fig. 5, which is of a direct
reading circuit, must be as sensitive as possible, and a 50 micro-
ampere moving coil galvanometer is very suitable. Series resistors
are switched .into the leads to the valve which is coupled as a
diode, and - such resistors should be non-inductive, If an A.C.
analyser_ is. available it is best to calibrate the instrument to the
ranges desired with resistors to suit individual working conditions
on 50 cycle (A.C. mains) current, but if this cannot be done a
specimen - table of resistors follows,

These values were determined at 50 ecycles usif® an HR210
(not new) with a full 2 volts on the filanrent, but no guarantee of’
accuracy can be given as it was found that changes of valve and
even quite small changes of filament voltage gave different readings.

Volts. Series ohms.
, 15 —
53 21,650
15 89,250
50 285,000
100 1.250,000
250

2,820,000
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Xt is_advised; therefore, that individual calibration.be adopted where

ible. A diréct reading voltmeter of this type has a tendency to
indicate peak A.C. values of the volts, although the instrument may
be calibrated for R.M.S. as the above resistors were. This means.
however, that where the input waveform is not of a pure sinusoidal
type, sng: as an audio voltage, the calibration will not be maintained
accurately: -

It may be noted that Peak volts are equal to the R.M.S. volts
multiglzied by 1.414 or that R.M.S. equals the peak voltage multiplied
by .707 for sine waves only.

Fig. 6 is of a “Slide-Back” Valve voltmeter, a particularly-useful
instrument where readings of 5 or 10 volts are required,” althonizh
itstrange may be extended by including suitable batteries and volt-
meters : -

The valve has a variable Dbiasing circuit coupled to the grid
and before the external potential is applied the biag is adjusted
by means of the potentiometer until the anode current is as low ‘as
possible, but not. so low that variations caused by a further change
in bias are not immediately noticeable.

- The readings of the grid voltmeter and anode milliameter are
then taken, and the external voltage applied to the. feed-in terminals.
The anode current will rise, due to partial neutralisation of the bias,
and the milliameter is brought back to its first reading by a further
adjustment of the. potentiometer to increase the amount of bias.

. Clearly the difference of voltages required to ‘‘slide back’’ the anode
curx]:gndt to its original figure is the value of the peak A.C. volts
applied or -

Peak A.C. volts applied=V,-V,,

The circuit of Fig. 7 is of the anode bend detector or ‘‘Reflex’’
type, and reads average voltage values. The range covered depends
on the combinations of anode voltages and biasing resistors used,
and as the anode milliameter has to be calibrated in terms of the
A.C. applied to the feed-in terminals (either directly or by gra&)h), the
instrument is not so convenient as the previously mentioned types.
To use the instrument it is merely necessary to adjust the rheostat
so that the meter gives a zero reading without A.C. applied.

Calibration may be carried out against the A.C. ranges of an
analyser, however, using A.C. mains and transformers or resistors
as the source of supply, or a known A.C. voltage may be applied
to the ends of a long straight resistance wire.

For example, 6 volts from a heater transformer applie
inches of resistance wire will give a voltage fall of 1 volt f§r each
5 inches of wire, regardless of the current flowing, thig
valuable method of obtaining known voltages on either A.G.

The wire should preferably be stretched along a plan
yard or metre measure, then by connecting one lead -to_on
the wire and tapping off with a second lead at any point,
may be read in the form of inches or centimetres.

Valve voltmeters may be used to measure audio output XSec. 7),
the output of signal generators, the signals as delivered to fhe diode
of a superhet, R.F. iriduced voltages in coils, etc., or used in
various forms of bridges (Sec. 9).

SECTION 4.
S1GNAL GENERATORS. !

For testing the radio frequency stages of either a straight-tuned
or superhet receiver it is plainly desirable to inspect them under
working conditions—that is, when th:gv are receiving a signal. A
broadeast programme, however, is hardly suitable. The modulation
or sound content is always varying so that an output meter will
give no valuable reading, the strength of the wave received cannot be
varied and its frequency is fixed. What is wanted is a local oscillator
with modulation of constant depth to be switched in or out as desired
and a wide range of continuously variable and calibrated frequencies.

Such instruments—Signal Generators—can be of highly elaborate
design, but the circuits of Figs. 8 and 9 embrace the necessary points
and are easy to operate. They both illustrate a radio frequency
oscillator modulated with audio frequency, Fig. 8 being a dynatron
oscillator for battery working and Fig. 9 a triode feedback type.

" In both cases construction must be carefully carried out for the
frequency ranges, once set, must be subject to no changes caused
by vibration, or stretching or bending of wires and components. At
300 metres an error of 1 per cent. amounts to 10 kes., an appreciable
discrepancy.

. As the whole apparatus must be mounted in a metal pox to
zive complete screening there will be temperature rises and corres-
ponding_drifts but as the signal generator is used for short periods
only this source of error will not be of great importance, or else
the generator may be switched on a half hour before use,




+ 60volrs
+ 100welts

é%lélm

Secrion 4

DynaTron Sianar Generator




Components must be zood, coils especially being rigidly made
and mounted, A table of coil data is given, but the constructor
is strongly advised to obtain commercial coils made under the correct
conditions, with guaranteed range coverances. The Wearite ‘P’
type coils are very suitable, beinz strong and of small dimensions,
dzus enabling the inductances to be assembled neatly -round the
renge switch, Coils not in use should be short-circuited while the
switch should be of the Yaxley type with a shorting ring, this having
low resistance contacts, low self capacity and an insulated spindle
which is necessary for the dynatron type of oscillator. In Fig. 8
all switch contacts of the wave change switch together with the

indle of the att switch and the fixing bush and spindle of
the variable condenser must be insulated from the screening, so that
the case of the generator may conveniently be made of wood with
a copper foil covering all over, this being cut away at the indicated
points to just clear the fixing bushes and nuts. g. 9 is for com-
mercial coiis only, having reaction windings.

T'he coils should not be mounted nearer than 1 inch to the screen
or they will sutfer a change of characteristics.

The cutput leads must also be screened, the direct outpat and
Artificial Aerial (A.A)) being taken to coded sﬁckets and conta
between these and the gear under test being made by a single screene
cable, the screen acting as the earthed return lead.

The A.A. is used for ganging straight sets and the aerial circuits
of superhets while the direct output is used for LF. adjustment.

In both battery and mains types it is desirable that the power
supplies are included in the same screened box. If they are mounted
externally the high tension leads may need H.F. chokes included at
the terminals to prevent unwanted radiation.

All components should be anchored, nothing being suspended
mn the wiring.

The attenuator of Fig. 8 may be used in. Fig. 9 if desired. It is
of the ladder trype giving steps of times 10 attenuation and the
input voitage to it may measured and adjusted with a valve-
voltmeter, built in if desired.

. _ Resistors throughout are of the carbon type except for the
inductive resistor included in the A.A. is may be made “with
a suitable length of resistance wire wound on 3 glass tube in two

or three layers, or it may be an ordinary wire wound resistor.

Once the dynatron ecircuit of Fig. 8 is in operation it will be
found very stable but it may need a little attention at first. Sereen

grid valves vary widely in their dynatron capabilities agd it is

advised that different valves be tried in the circuit, with] changes
of anode and screen volts, to discover the most suitable. e dyna-
tron may also be made up as 2 mains operated unit and here the

Mazda A.C.S2 will give excellent results with only 10(f volts o
the screen and about 20 volts ou the anode, a variable fesistor o?
10,000 ohms in the cathode lead to give biasi s jshould be
bypassed by a .1 mfd ngenser and its setting determined[by experi-
ment, the moving arm being locked before the generator is fcalibrated.

To derive the anode voltage for the A.C.8.2 a low( resistance
voltage divider must be used, with good regulation of thd voltage.

If commercial coils are used for the dynatron llator _the
reaction winding may be- used to feed the attenuator [instead of
the present tap on the anode circuit. One side of the cofl should be
taken to earth and the other straight to the 50 ohm variable resistor.

Dynatron Coils for Fig. 8.
Condenser .0005 mfd.

Approximate range : b
10- 50 metres 7 turns S.W.G. 16 spaced to-}in.
" ” winding length lin.
450-1500 205 7 25 bankwound to length of fin.
900-3000 ,, 480 ,, " 24 bankwound to length ci jin.

All on formers of lin. diameter, all enamelled wire.

“‘P** Type Coils for Fig. 9.

Approximaie range:
12- 35 metres Wearite PA.4
34- 100, » PADB

90- 260 . PAS®

250- 750 = n PAY

7002000 o » PAl .
CALIBRATION

The best method of calibrating a Signal Generator is by com-
parison with an oscillator of known efficiency. The two generators
are cougled into a simple detecting device—a one-valve detector work-
ing on eadfhones-——througb their A.A. circults with out-puts attenu-
ated to the lowest level possible, and the standard oscillator set at a
definjte frequency. The generator to be calibrated is then tuned until
its signal lies éxactly on the standard signual, wben the frequencies
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