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ERRATA

VALVE MaSTAR OSCILLATUR JMATINTENANCE IN3 RUCTIUNS
RaF,  No. T.1672.

Page 1, eighth line from bottom:~ Delete "4V DC or".

Page 2. The third line of the final paragraph above the heading
"REMOVAL GF OoCILLATOR UWIT FRUM TrAwSWITTER PANIL" should read:-
"meter coil to the ML6 master oscillator valves)", etc.

Alter last sentence of same paragraph to read:~ The master oscilla-

tor frequency range is from 1000 to 1333.333 kc/s.

Page 2.  Para.6 of numbered paragraphs:— After "right hand side",
insert:~ (Right hand (RH) assembly edition of the master oscillator).
At end of Para.6 add:~ In the case of the left hand (LH) assembly
gdition of the oscillabtor, the HT terminal is on the left hand side.

.....

Theorstical Diagram of Commections. Sk.WZ.676, Sh.l.

Issue 4 of this drawing supsrsedes Issue 3, the alterations
on the new issue being as follows:—

(i)  Anode to grid blocking condenser changed from .002uF to
. 0002 B

(ii)  Output coupling condensers:~ Aafter .O0005uF the following
note has besn added:~ (2 in ssries) .000025uF cffective.

(iii) LC tuned circuit of oscillator:~ Lower end of inductance
connected to the tapping and to earth so that the unused
turns at the earthy end of the winding are short-circuited
instead of being open-circuited.

General Arransement of Oscillator Unit. Dwg. 65011, Sh.l.
Diagram of Comnections for RI Oscillator:—

The bonded ends of the two 80,0000 grid resistances have been
comngcted to the sarth strip. This comnection had been inadver—
tently omitted. The new issue ol this drawing is Issus 14.

Photographs.  Amend the following errors:-—

Photographs Nos. 1%610 and 13%611.

(i)  Alter "ANODE HT TuRJINAL" to read GRID TEZRMINAL.
(i1)  Alter "FILAMENT LT TSRMINAL" to read FILAMENT LT T4RMINALS.

(iii)  4dd to title:- RH ASSAMBLY.

Photograph No.13614:- Add to title:- RH ASSJUBLY.
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VALVE Wa5TaR UooILLATUR WATNTANANCE INSTRUCTIUNS
RaF, No. T.1672

Additional Drawings.

Recalibration of Valve Master Uscillator on site, by means
of 10-way Crystal Oscillator, P.S.10463/4, B or D

Operating Data for Harmonic Amplifier Coils. S¥B.8E
and SWB.8W Transmitters

g WZ.5756/B Sh.l
; Sk.Z.1217 Sh.2

Page 2. Insert the following at end of last paragraph above the
heading, "Adw(VAL OF USCILLALUR UNIT FiUu TRANSMIITIR PalgL':-

In order to extend the radiated frequency band on certain trans-
mitters, an edition of the master oscillator is available covering a
frequency band of 1000 to 1500 kc/s.

Page 3. GANAR.L aSoBBLY OF UbCILLATOR UNIT. at the end of this
parazraph, add:-

Two arrangements of the oscillator are avallable, — RH assembly
and LH assembly - depending on the mounting position in the transmitter
panel. This affects the pogition of terminals and components as shown
on Dwg.65011 Sh.l.

Page 7. 4dd the following to the paragraph headed "RuC.LIBRATION OF
MaSTAR OSCILLATUR':~

In the case of transmitters fitted with a crystal oscillator in
addition to the valve master oscillator, the crystal oscillator may
be used as an alternative means of checking the calibration, as
described in the subsequent paragraph headed "RECALIBRATION OF MASTER
0SCILLATCR WITH UNSEBLLCTAD VaLVias TU NORMAL COUMsdRCIAL LIMITS',

Page 7. Insert the following new paragraph immediately below the
paragraph headed "R.uCaLISRATIUN UF uLpTiR USCILLATURM:-

CuallTLRLTION UF windTsR OSCILLLTUR aiD wiP4CT OF CHANGING VALVES.

yhen the master oscillator is first calibrated, the working and
spare Type ML6 valves are carefully selected, in order to ensure that
changes of frequency, caused by changing the valves, are very small
and within the specified tolerance for overall mean frequency stability.

The valves have a very long life, but the need for recalibration
or periodical frequency checks will be obviated by the provision of a
sufficient quantity of selected spare valves when the oscillator is
ordered.

The normal procedure regarding the oscillator valves, which is
carried out beforse despatch, and the routine which should be adheresd
to by operating staff at the station, will now be described.

The selected valvas are in pairs and must bs changsd as such.
The valve basses are marked with the instrument number of the master
oscillator to which they apply. The working valves are also markaed
"Working valve 1" and " jorking valve 2". The former valve must be
used in valve holder No.l and the latter in holder No.Z2. The valves
of a sslected pair must not be interchangsd in the two valvcholders.



Spere pairs are similarly marked "Spare valve lu" and "Spare valve 2A",
"1B" and "2B" and so on.

Sumnary of Rules to be obsserved when changing Valves.

(i) Only selectsd and marked valves bearing the instrument number
of the mastor ogcillator should be used.

(i1) The valves must be used in pairs. When ons valve fails,
both valves must be removed and a new pair substituted.

(iii) The valves of a select:d pair must not be interchanged in the
two valveholdsers.

(iv)  The storage of sparc Type ML6 valves ut the station should be
so errunged that the specially selccted :wnd marked valves arc
kopt scparate from normal valves to commercial limits, which
msy bz used in other circuits of the transmitter.  (Note
osci%lator for frequency modulation, monitoring rectifier,
gtce )

The observance of thas foregoir.g rules will permit the overall
maan frequency stability, and hence ths frequency calibration, to be
maintained to within + 1 in 20,000.

RACALIBRATION UF wASTER O _CILLATU.: VITH UNSALACTED VALV.LS TO NORwWAL
CULLILRCIAL LIMITS.

When selected and marked spare valves are not avagilable, the
radigted frequency should be checked by an external frequency monitoring
station, as pruviously dsscribed for the case of rccalibration.

Alternatively, in cases whore a crystal oscillator is also
supplied, this unit may be used to calibrate the valve master oscillator.

Tests have shown that unselected replacemsnt valves will give
satisfactory opuration as regards reliable oscillation and level of out-
put, but to vnsure that frequency adjustment is within the required
limits of accuracy, recalibvration is essential. For frequency adjust-
ment to be within the guarantesd limits of + 1 in 20,000 a recalibration
check against the crystal oscillator should be made on each of the eight
switched ranges of the valve master oscillator, if suitable crystals are
availlable to give one point on sach range. Otherwise, readings should
be token for sach of the allocated frequencies for which a crystal is
supplicd.

The mothod about to be duscribed is simple and accurate. The
description is writoen sspecially for application to Type SwB.8X and
SWB.11X transmitters, but is applicable to other types of transmitter,
although there may be minor differences in setting up in such casss.
The following simplse apparatus is requirsd:-

One wavemeter with crystal rectifier, a DC microammeter or
galvanometer of any available range between 250 and 1000 microamperes
full scale deflection, and a pair of high resistance headphones.

The meter and headphones should be shunted by a capacitor
of about .1 P (see diagram #z.5756/B Sh.1).



A few yards of insulated wire with which to form a single
turn coupling coil with leads, for coupling the crystal oscillator RF
output to the wavemeter.

In the absence or a wavemeter a simple tuned circuit may be
improvised and comnected up to the other components ags the circuit
need not be calibrated. All that is required is a sensitive indicator
covering the frequency range of the crystal and valve oscillators,
namsly, 1000 to 133%3v33 or 1000 to 1500 ko/s depending on the gditions
of the oscillators supplied.

Teke as many frequency checks as the number of crystals
available will pormit, the method of recalibration being as follows:-

In the casc of transnittors employing both a crystal oscilla-
tor gnd a variable valve masfier oscillator, (VMO) as alternative drives,
the output of the crystal oscillator is earthed when the drive change-
over switch is set to the VL position. For recalibration, it is
necessary to operate both oscillators simultancously. The co-axial
cable carrying the RF output from the crystal oscillator should there—
fore be detached from the pin of the 5-point plug and conngcted directly
to the leads from the single turn wavemeter coupling coil, as shown on
diegram WZ.5756/B Sh.1.  The AC supply for the crystal oscillator may
then be taken through the 5-way plug and socket in the normal manner
and the crystal oscillator output earth connection at the changeover
switch will be isolated.

The method employed is to set up the VMO to the same frequency
as the output frequency of tne crystal oscillator by means of its
existing calibration chart and pick up both outputs in the wavemeter
circuit. The calibration error of the VMO due to the use of unselected
Type ML6 valves will give rise to an audible beat frequency in the head-
phornes. By careful adjustment of the VMO tuning condenser over a range
of about four vernier divisions the beat frequency can be reduced
approxiaately to zero, first by reducing th- beat frequency below the
audible limit in the headphones, and finally by reducing the swing of the
microamnster nseedle to approximately zero. By careful adjustment, the
sscillations of the meter pointur can csasily bve reduced to one swing per
second.

In the absence of an isolgtor stage, it is inadvisable to
couple the waveweter directly to the Vid output, as the oscillator will
not be correctly loaded and moreover there is a risk of pulling the
oscillator frequency when tuning the wavemeter. The VMU should there-
fore be coupled to the harmonic amplifier in the normal manner, and the
wavemeter coupled to the lst HA stage anode circuit, using the "A" coil
in the case of transmitters Types SVB.8 and SWB.1ll. With this coil,
the 1st HA stage covers the same frequency range as the VIMD.

Adequate coupling can be obtained by standing the wavemeter
80 that its coil is opposite the tuning slot of the lst HA stage. Set
up the VMU and the 1lst HA stage to the crystal oscillator output
frequency, (which is five times the crystal frequency, for crystal
occillators marked P.S. 10463/A, /B or /D), using the existing cali-
brations for VMU and 1lst stage HA. The remaining HA stages should be
set up using the coil selcion chart and calibrations provided in the
transmitter handbook. The harmonic and radiated fraquency however,
must be chosen so as to satisfy certain conditions. An example based
on the Type SWB.8W transmitter will illustrate the method of setting
up, the appropriate harmonic amplifier coil chart being Sk.Z.1217, Sh.2.



The H4 coil chart shows th:z correct c¢oil for gach stage for
the various radiated frequency ranges of the 4th stage anode circuit
and the appropriate harmonic (or overall frequency multiplication) for
any given frequoncy range.

For any given crystal, the overall frequency multiplication
chosen, must give a radiated frequency which falls within the 4th stage
frequency range shown on the chart for that harmonic, and must also
involve the use of coil "a" in the lst staye.

Example

Suppose the crystal freguency, fc = 205 kc/s

Then the crystal oscillator output frequency, fl = foc x 5

Therefore f£1 = (205 x 5) = 1025 ke/s

Let the radiated frequency in the 4th stage anode circuit = fr and

let the overall frequency multiplication in the harmonic amplifier = M
Then fr = £f1 x M

Now refer to the coil chart Sk.Z.1217 Sh.2 and find a value of M which
satisfies the two following conditions for the chosen crystal:-

(i) 1st stage coil must be coil A.
(ii) Radiated frequency produced in the 4th stage must fall within the
Ath stage output frequency range in column 2 of the chart.

Try M = 10 fo = 205 ke/s and £1 = 1025 ke/s
fr = 1025 x 10 = 10250 ke/s

It will be seen from the chart that slthough coil A is used
in stage 1, the resultant value of fr = 10250 does not come within the
frequency band 10345-12765 in column 2.

Similarly, the use of the 6th hgrmonic gives a value of
fr/: (1025 x 6) = 6150 kc/s which is also outside the band 6250~8000
ke/s.

The 5th harmonic makes fr = 5125 ko/s which is also outside
the band 5172-6250 kc/s.

The 4th, 3rd and 2nd harmonics, however, give values of
£r = 4100, 3075 and 2050 ko/s respectively, cach of which is within
the relevant frequency band in column 2. Any one of these harmonics
would therefore be suitagble for this hypothetical case and the appro-
priate set of coils for sach of theose harmonics is shown on the chart.

Summarizing the setting up of the VMO gnd HA, the required
adjustments are as follows:-

. Set the VMU range switch and tuning condenser so that the
frequency is the same as the crystal oscillator output frequency.

Insert the correct set of HA coils as previously described.
Using the calibration charts for the HA stagos, set the
tuning condenser scales for the radiated (4th stage) frequency chosen

by the method just describsd.

Set the ViO/crystal oscillator changeover switch to the VMO
position.



The crystal oscillator AC supply switch should be left "on" as
the crystal oven requires about 4 hours to reach stable operating tempara-
turse but the oscillator switch on the crystal unit should be switched
"offM.

Switch on the filament supplics for the VMO, HA and main trans-
mittor filauments and the grid bias supply for HA end main stages of the
transmitter. Switch on the VMO and HA anode supply and meke final
adjustments of the four HA tuning condonsers.

Now tune the wavemeter, and adjust its position in front of the
open tuning slot of the lst HA stage in order to obtain a suitable de~
flection of the microammeter ngudle. Switch off the VMO and HA anode

supply.

Place the single turn coupling coil, which is connected to
the RF output co-axial cable from the crystal oscillator, close to the
wavenetsr coil. Set the crystal selector switch to the correct position
for the crystal which is to be used for calibrating the VMO. Close the
crystal oscillator switch and obssrve the wavemster microzmmeter. Tune
the wavemeter for maximum doflection on the microammeter and adjust the
position of the single turn coupling coil to give about the same de-
flgction as was obtained with the VID.

Now switch on the VMC and Ha anvde supply so that the wave-
meter is picking up the RF output from both oscillators and producing
a beat frequency. If this beat frequency is not already audible in
the headphones, carefully adjust the VMO tuning condenser over a range of
about four vernier divisions, using the tuning aperture in the door of
the compartment. Un finding the beat note turn the control knob in
the direction which reduces the beat frequency and continue until the
pitch of the note in the headphones is reduced below the audible limit.
On reaching this point, the beat frequency should be sufficiently low
to give a visual indication on the microsmmeter. Continue the adjust—
ment of the VMO tuning condenscr until the oscillations of the meter
pointer disapper, or are as slow as possible. It is possible to reduce
the oscillations of the metir to at least one per sccond without any
difficulty.

Now racord the settings of the VMU rangc switch and tuning
condenser main scule and vernior against the crystal oscillator output
fraquency (i.e. fc x 5) in ke/s.

Repeat the foregoing process, taking as many checks of the
VMO calibration as possible, depending on the number of crystals available.
In cach case, set up the harmonic amplifier as previously described, in
order tu find a suitable harmonic for the harmonic amplifier and the
corresponding set of coils for HA stages 2, 3 and 4 and the radiated
frequency which is within the frequency rangc of the 4th stage for the
chosen harmonic (sse c7il chart for the transmitter). Remember that
coil A must be used in the lst HA stage and the frequency of that stage
must be the same as the crystal oscillator output frequency, that is,
five times the crystal frequency.

Pinally, mske & new calibration chart for the VMO from the
new readings obtained,by plotting curves from the existing tabulated
calibration, adding the new calibration check puints and then drawing the
new curve parallel t> the old curve through the new points obtained.
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Reference No. T 1672 40383

VALVE MASTER OSCILLATOR

MAINTENANCE INSTRUCTIONS

GENERAL REMARKS

If the master oacillator should cease to function, the station
engineer is left with a temporary expedient of selfeexciting the 2nd stage
of the harmonic amplifier, and the method of doing this ias mentioned in the
instructions which accompany the transmitter.

This procedure can be briefly described as follows:-

A mica condenser of approximately 0.001 uF. oapacity, 500 volts
test, should be connected between the output terminal of the 2nd stage and
the control grid of the VI.60A (or RCA 807) valve in the 2nd harmonic amp-
lifier stage.

The tuning condenser of the 2nd stage should them be adjusted to
€ive the meximum grid current to the 3rd stage with the tuning condenser of
the 3rd stage at the normal position for the required wavelengtih,

Providing that the tuning condensers of the 3rd and 4th stages
remain at their normsl positions for the given wavelength and only the 2nd
stage condenser is varied, the emitted frequency can be relied upon to de
within commercial tolerance and the atability should be sufficient to enable
a service to be maintained pending repairs to the master oscillator unit.

At a convenient moment the overhaul of the master oscillator can
be undertaken.

DESCRIPTION OF MASTER OSCILLATOR UNIT

It sust be fully understood that the construction of this unit is
of the highest workmanship and every effort mustbe made to avoid dismantling
as this would undoudbtedly affect the stability of the oscillator.

The theoretical diagram of connections is shown in Dwg.No.WZ.676.

The circuit can best be descrided as a 2-valve resistance-coupled
amplifier in a state of "end-to-end” oscillation. The natural frequency of
oscillations is that of the low decrement L.C. circuit which has its high
potential end capacity coupled to both the imput and output of the amplifier,
the low potential end being grounded.

The unit conaists of an outer and an inner case, the cases being
separated by s thick felt lining.

The L.C. combination and associated components are mounted within
the inner case and they are thus protected thermally and mechanically from
external disturbances.

The valves and their oircuit components are sssembled on the outer
case. Two ML.6 valves are used, the supplies being 4 v. D.C. or 6.3 v.
A.C. for L.T. and 220 v. D.C., for H.T.

An additional oomponent of consideradle importance is the fre-
quency modulation condenser. The vane of this condenser is capacity coupled
t0 the inductance within the inner case, the stem of the condenser passing
through both cases to an insulated cover on the side of the unit.

Frequenocy compensation for ochanges of smbient temperature is
obtained by winding the inductance on a loaded e¢bonite fommer which has a



fairly linear coefficient of expansion. A change of temperature will pro-
duce a change in the length and diameter of the former which in turn will
cause a change in the value of the inductance.

A compensating condenser is provided for bdalancing the frequency
c by producing a differential change in the capacity of the inductance
to frame and ground.

The result of a change in temperature, therefore, will be to vary
the value of the inductance, at the same time the capacity of the compen—
sating condenser 1s inversely varied, thus the natural frequency of the L.G.
combination is maintained substantially constant.

After assembly and before calibration the oscillator unit under-
goes a procesas of "ageing”. This contimues for nearly s fortnight during
which time the unit is subjected to cycles of approximutely eight hours
heating and sixteen hours cooling. This treatment is intended to remove
any undesirable strains or stresses in the assembly, windings, etc., and
this condition must be satisfied before attempts are made at thermal compen-
sation.

Frequency compensation is made for thermal changes of }ro. The
process is laborious and is mainly one of repeated and protracted observation
{.e. trial and error. This is nécessary owing to minute variations in the
thermal behaviour of the materials uséd, the #ténsion and the method of
winding, etc. .

It shéuld now be apparent that repairs should only be undertaken
by competent mechanics who have thoroughly familiarised themselves with the

teshnicalities involved
}

bl
Before disconnecting the Master Oscillator from the transmitter,
checks should be made with the station hack wavemeter (by coupling the wave-
meter coil to the MT ~ Master Oscillator valves), to &scertain that no
oscillations are t .ing .roduced by the Master Oscillator. The Master
Oscillator frequenc range i, between 980 to 1350 k/cs.

REMOVAL OF OSCILLATOR UNIT FROM TRANSMITTER PANEL

When it has been established that the oscillator unit is faulty,
it should be carefully removed from its cradle mounting in the drive unit.
The correct procedure 1s as f llows:-

1 Remove side screen from the dr.ve unit. ,

Remove the two lower horizontal perforated shelves which sc¢réefi’ the 1st
and 2nd harhwonic amplifier stages.

3. Disconnect the two socket connectiona which ¢arry the output leads from
the oscillator and lst harponic amplifier stages. §oa

4. Remove the 1st harmoni. amplifier stage completely from 1itd méunting.
This operaition is described .in detail in the wain t‘r&n&mit?ﬁf $nstruc-
tions.

5. Disconnect the filament leads. These leada aré flexible and usually
maconite covered and should be landled ffom the front of tHe panel.

6. Disconnect the H.T lead frcm the terminal ¢n the right hand side. This
is done from the front of the unit. "

]
7. Disconnect the two braided flexible "earth" leads by removing the nuts
off the screws mounted on the cradle. These leads are on either side
of the case and should be handled from the side of the upit. |

8. Disconnect the socket carrying t lead from thé frequency modulation
condenser to the diode control valve. This is done from the side of the
unit. [

9. The entire unit can now be s1id forwards dut of ite sounting cradle.
The unit must not be dismantled or the seals on the outer case and

frequency modulation condenser broken until a sequence of :‘;ests described
below has definitely located the fault to be inside the case.



GENERAL ASSEMBLY OF OSCILLATOR UNIT

Dwg. No.65011, Sheets 1 and 2, and the accompanying photographs

give full details of the construction and layout of the unit.

The principle componeats have been given mumericel references on

the drawings and are referred to by these numbers, e.g. 1, 14 eto., in the
photographs and the following notes.

SERVICING INSTRUCTIONS BEFORE OPENING CASE

The troubles due to faults in the oscillator unit can be classified

under the following headings:-

(2) Non-oscillation
(b) Intermittent or unstable oscillation.
(c; Frequency instability.
Frequency instability when range-
switoh is operated.
(o; Change in calidbration.
Unwanted radiation.

The recommended procedure for dealing with these troubles is as follows:-

‘s} Fon-oscillatiocn.

1
2

10.

Check applied voltages at oscillator terminals.

Check valve feeds. The two ML.6 valves should together pass a total
current of 26-36 mA. when oscillating and 56 mA. wvhen not oscillating.
This is a rough check of the valves dbut will not necessarily indicate
8 "soft" valve, See that both filaments are alight when testing.

Check the circuit continuity of all resistances and chokes.

Check the circuit continuity of the 16 volts. 3 w. "anti-squigger" lamp
118. See that the lemp is sorewed home in its socket and that its tip
Ts making good contact. Do not use undue force when turning the lamp,
Otherwise the glass buldb may be loosened or detached from its screw
oap.

Check circuit continuity of all wiring. Look for broken or dry soldered
joints, making good any that are doubtful.

See that the flexible copper connecting wires are properly soldered to
the two brass contect pins 30, which connect the valve circuits to the
L.Ce circuit in the inner case.

Test all oondensers with a "Megger®.

Check that the valve pins make good ocontact in the sockets and that
the valves engage fimmly in the holders. The valve "banana" pins should
be slightly opened with a knife blade if necessary.

If oscillations are still unobtainable, as shown by the valve feed being

about 56 mA., one or both of the valves may be "soft" and new valves
should be fitted.

In humid climates or damp situations atmospheric moisture may cause
failure of the oscillator. The remedy will be to thoroughly dry the
unit either in the hot sun or in a slow oven.

The foregoing list covers all possible causes of non-oscillation

that are likely to be due to external faults.

(bz Intermittent or unstable oscillation.
{s) Prequency imstability.

2

These two troubles may have similar origins.

Using a reliable voltmeter, check the stability of the voltage across
the oscillator terminals.



2. Observe valve feeds for jumps and variations.

3+ Mske checks 3, 4, 5, 6, 7 and 8 mentioned in the previous section on
"Non—~oscillation".

These checks ocover all possible causes of trouble under headings
(v) and (o) that are likely to be due to external faults.

If the checks mentioned have failed to locate the fault as being
outside the case or, if the trouble experienced is either

{d) Prequency instability due to
operation of range-switch

(e) A change in calibration
(£) Unwanted radiation

then it will be necessary to open the case.

OPENING OSCILLATOR CASE

Extreme care should be exercised when opening the oscillator. The
inductance former, and particularly its winding, should not be handled.

The bench used must be free from dust, metallic and otherwise. A
particle of solder or other metal, settling on the inductance may partially
or totally short-circuit adjacent turns, giving rise either to instability.
a change in calibration or perhaps failure to oscillate.

Bvery effort should be made to prevent moisture and any form of
dirt settling on the former and the range switches asaociated with it.

The correct procedure for opening the case is as follows:-
1. Remove seals at rear of outer case and from the frequency modulation
condenser at the side of the case.

2. Remove screws holding the cover of the frequency modulation condenser
on the side of the case.

3. loosen small hexagonal lock-nut exposed in (2) above.

4. Using a screw-driver, unscrew as far as possible the stem of the fre-
quency modulation condenser. This condenser cannot be completely with-
drawn and force must not be used.

5. Set range-switch to mid-way position between "range 1" and . range 8".

6. Remove three 6BA countersunk sorews which retain the end-cap 3 at rear
of oscillator.

]+ The end-cap 189 may now be removed and also the felt disc 186 behind it.

Note: The large hexagonal nut in the centre of the drass
end~plate must on no account be moved.

8. Remove three 6BA countersunk screws 93, which hold the locating ring
i8]. This ring has two 2BA screwed holes, 1800 apart, for inserting
two sorews to act as "draw pins" for easy removal of the ring.

9. Unsolder the flexible copper connections attached to the two brass con-
tact pins 30 and remove the pins by unscrewing with a screwdriver.

» Remove four 4BA countersunk screws l1.

1
1l. ¥irmly grasp the bruss end plate 188 and slowly withdraw the inductance
unit from the inner case §.

Note: In no circumstances should the winding on the
inductance former be handled during inspection.



ASSEMBLY OF INNER CASE

The assembly comprises:-
1. An inductance tapped at eight positions, the tappings being connected
to an 8-position cam~operated switch 64.
A variable condenser 34 operated by a worm drive.

A pre-set fixed condenser for neutralising the thermal effects on the
inductance.

An attachment with gold contacts for connecting the "L.C." combination
to the valves etc., - this attachment offers little restraint to thermal
expansion.

N VRS

.

The switch contacts are made of a non-tarnishable gold allgy. The
spring contact blades have wiping contacts of considerable tension and nor-
mally no trouble should be experienced with them.

The switch-cam operating spindles are spring-loaded by powerful
leaf-springs, screwed to the brass end-cap to ensure that the contact resia-
tance to ground of the spindles should remain constant. These spindles are
in the field of the coil and any changes in their electrical resistance to
ground will produce frequency disturbances and perturbations.

In addition to the components already mentioned, there is also the
frequency modulation condenser which has been mentioned previously.

The inductance former having been removed, it is now possible to
examine the windings and the switch-gears for faults causing

(d) Frequency instability due to operation of
runge~switch, i.e. "non-repeatability".

(e) Changes in calibrution.

l. Fxarine windings closely ina good light and with the .aid of & magnifying
glass if possible. Remove any metallic or other particles that may be
seen.

2. SHl! ueing a magnifying glass, and ina good light, examine the soldered
Joints on the switch and inductance tappings. Make sure that the
tappings on the inductance are not short-circuiting adjacent turns.

3. Exasmine the gold contact faces of the switches and switch blades for
general cleanliness and freedom from foreign matter. e.g. resin flux etc

4. Slowly rotate the switch cams by gripping the brass click plates ]2 be-
tween the thumd and finger. The action of each of the phosphor-bronze
gwitch bludes may now be seen and the tension between each of the
contacts can be carefully tested with the finger nail. Force should
not be used in this test otherwise the switch blade tested may assume
a permanent set and the correct pressure between the contacts will be
reduced.

5. The pressure between each of the contacts and blades will usually be
found to be considerable and, as the contact is self-cleaning by virtue
of its wiping action, it is unlikely that trouble due to switch contact
resistunce will be experienced.

6. The phosphor-bronze contact springs, with their gold contacts, used for
obtaining connection between the L.C. circuit and the valve maintaining
circuits, occasionally become bent due to excess pressure by the contact
pins. If this is so the phosphor-bronze spring blades attached to the
mica ring should bes ocarefully lifted wuntil the contacts on the ends
project slightly above the mica ring.

L. Should the presence of damp be suspected, the complete unit, including
the felt lining should be dried by exposure to hot sun or a fire. The
felt is highly absorbent and may take up large quantities of moisture
in a damp situation.



Note: On no account should the screws be removed which hold
(1) the inductance former to the brass end-plate or con-
densexr stator. The inductance former must remain
rigidly fixed to the end-caps. It is tightly screwed
into the brass pieces by screw-threads, the screws

round the periphery being merely locking screws.

(i1) The setting of the temperature compensating condenser
should not be altered, i.e. the large hexagonal nut
on a fine thread in the centre of the end brass cast-
ing must not be disturbed.

The foregoing notes should have proved helpful in exploring the

causs of the master oscillator trouble and in clearing the fault.

RE-ASSEMBLING MASTER OSCILLATOR UNIT

The order of assembly should be as follows:-

Check that none of the switch contacts are in operation, i.e. the
inductance is "all in", that the large brass operating cam ]] (in the
centre between the switoh spindles and click plates) has its operating
teeth on the lower and not on the top side, also that the scratch
markings 1 and 2 on the faces of the switch click plates correspond with
similar markings on the brass end casting.

The range switch knob on the front of the outer brass case should now
be set at the white dot mid-way between ranges 1 and 8.

Place the phosphor-bronze coil spring 149, with its two locating washers
on the brass compensating rod at the condenser stator end of the induot-
ance unit.

Insert the inductance former into the inner case by gripping the brass
end casting firmly and sliding the inductance former into position.

Note: It will be necessary to lever the inductance unit up-
wards slightly whilst holding it, in order to locate
the far end of the brass compensating rod into its
housing inside the inner case. Some slight resistance
may be noticed due to the phosphor-bronze spring, but
the sense of touch should indicate when the inductance
unit 1ines up with its retaining screw holes, and also
if the range switch is still in the centre of the
neutral position between ranges 1l and 8. If the switch
knod is not in this position, the inductance unit should
be alightly withdrawn, the switch knob placed in its
proper position and the switch gears then re-—engaged.

Insert the four 4BA screws which hold the inductance unit and screw them
tightly home.

Replace the locating ring 187 in the case and fasten it by screws round
the periphery.

Replace the two gold tipped brass contact screw pins 30 whioch connect
the valve circuits to the inductance.

Note: These shouldbe screwed down until some defipite resis-
tance is felt when it may be assumed that the screw-
pins axe in contact with the gold-surfaced phosphor-
bronze oprings attached t4 the inductance former
inside the case.

Re~-solder the two flexible connecting wires to the pins.



9. Screw down, with a screw-driver, the small disc condenser (frequency
modulation condenser) in the side of the outer case until contact is
just made with the winding inside the inner case.

Note: A galvanometer, or other detector, connected to the
blade of the screw-driver and to the frame of the unit
will indicate the precise position at which contact
occurs.
10. Mark with a pencil the position of the screw—driver slot in relation to
the outer case.

Now unscrew the condenser precisely six turns and lock
it _in position with the hexagonal nut provided.

Replace condenser cover plate.

If frequency modulation is not used on the transmitter, the frequency
modulation condenser should be grounded to the frame by means of a short
piece of 20 5SWC copper wire.

IS =

REPLACEMENT OF OSCILLATOR UNIT IN TRANSMITTER PANEL

The procedure outlined for remcving the oscillator should be
follawed in the reverse order.

RECALIBRATION OF MASTER OSCILLATOR

The oscillator will require re-calidrating after being re-
assembled. It is recommended that frequency checks should be made at two
or three points on euach range, using a8 checking station capable of measure-
ments with an accuracy of at least 1 in 100,000.

In this way correction curves could be preparsd for the original
calibrations.

FREQUENCY MODULATION

The principles of frequency modulation are briefly described in
the tranasmitter instructions.

The general assembly of the condenser is shown in Dwg. No. 646]3,
Sheet 1, a copy of which accompanies these instructions.

The oscillatey is calibrated before despatch with this condenaser
in a definite position. To open the case for inspection, the setting of
the condenser has to be iisturbed. .ifter the case is closed, the re-aetting
of the condenser stem to six turns out (as descrided above) is only a rough
approxircation and. te regein the original performance of the osciilator,
~hecks with & high~grade station are essential.



RESETTING OF RANGE SWITCH GEAR WHEELS

A few cases have occurred of damage to the Range 3witch mechanism
due to exceptionally rough handling in transit. 3ometimes the control knobd
only is broken, but occasionally the screws securing the housing of the
driving pinion on the end of the range switch control spindle are sheared
80 that the gear wheels baecome disengaged. Unless this mechanism is care-
fully re-assembled so as to restore the correct relationship Dbetween the
position of the control knob, pointer, spindle, and the various gears, the
frequency calibrations for the various settings ofswitch knob and tuning
condenser will be completely deranged.

In the instructions which follow, reference should be made to
Drawing 65011 sheet 2, on which all part references are shown., All necess-
ary steps will be covered, those to be taken depending on the extent of the
damage.

OPENING OSCILLATOR CASE

NARNING. Before opening the oscillator case,
special attention should be given to the caut-
ionary notes on the following pages of these
instructions,

PAGE 1 — GENERAL REMARKS, These cover operation of the trans-
mitter while servicing the master oscillator.

PAGE 1 -~ DESCRIPTION OF MASTER OSCILLATOR UNIT. Refer to first
paragraph.

PAGE 4 - OPENING OSCILLATOR CASE. Cautionary notes immediately
under this heading, also the note at the bottom of page 4.

1. To inspect the gears, remove the seals at rear of outer case.

2. Remove the three 6.B.A. countersunk screws, Ref.3, which retain the end
cap at rear of oscillator.

3. Remove the end cap, Ref.186, and the felt disc, Ref.189 behind it.

4. NOTE:~ The large hexagonal nut, Ref 32, in the centre of the brass end
plate must on no account be moved or the critical adjustment of the
compensating condenser will be upset.

5« Now examine the left hand and right hand locating plates which are
socrewed to the cam gears (Ref.72), which operate the inductance tapping
switches. These are marked 1 and 2 respectively on the locating plate
and on the support, either by scriber marks or with paint. Set each
cam gear so that corresponding numbers on locating plate and support
register with one another, i.e. both switches in the "off" position.

6. Check that the operating gear, Ref.77 (in the centre between the two
cam gears) is set so that its toothed sector is on the lower side and
not on the top side.

7. Now set the toothed sector of this gear accurately in the mid position
with respect to the two cam gears by locking it with a 1/16" diameter
pin paseed through the locating holes in bearing plate, Ref. 75 and
operating gear, Ref.77.

8. It is assumed that the idler pinion, Ref.78, is already mounted on the
bearing plate, Ref.75 and meshed with the operating gear, Ref.]7. See
that the driving pinion, Ref.79, on the range switch shaft, Ref.80, 1is
disengaged from the idler pinion by removing the two screws Ref.84 and
slightly raising the housing Ref.8l.



9. Check that the driving pinion is securely pinned to the shaft. If neo-
essary inspect by removing the cover plate of the housing, thus exposing
the pinion.

10, Pit the new range switch knod Ref.8] to the shaft and see that the pin
engages in the groove in the back of the knob. Tighten the grud screw
whioch locks the knod on the shaft.

11. Now set the knob so that the engraved white dot (midway between engrav-
ing divisions 1 and 8 on the knob) coincides with the pointer,

12. Re-assemble housing of driving pinion, mesh the latter with the idler
pinion, and screw housing to master oscillator case with the two acrews
Ref.84. .

13, Don't tor%t to_remove the 1/16" locating Ein, which was used to 1lock
the operating gear Ref.]7 to the bearing plate, Ref.75.

14. Finally resplace felt disc Ref.189, end cap, Ref.186, and the three
screws which retain the.end cap.
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39) Diode .nods Control,

40) Stage 4 Imput Circuit Tuniug Control (used only on S35)

The transmittor unit comprises the following sub-asscmblissi-
1)  Frenklin daster vscillstor (o).
2) 10 change~over switching circuit for crystal oscillatlor.
3)  Harmonic .mplifior (IL.) (4 stages).
4)  Stagu 5.
5)  3tage 6.
6)  vutput Circuit.
7)  Relay Drawsr and Lrive Keying Circuit.
8)  lonitoring Unit.
9)  Frequency sodulation Eguipu:nt.
10) Partial aibsorber and Signal Curbing Equipacnt.

The crystal oscillator foruws a scoparate .xternal unit.

YRWMNSWMITwR CIoCUITS

The complets diagram of tho transmittor is given in ».25628 and
a theorstical diagram in 7.25627. The transmitter is designed for either
C4 or S3B working, but the squipucnt to which this handbook agpliss does
not include the additional units uccussary Jor 355 working. Ths various
circuits are described in turn balow. Throughout ths following text the
letters RCU ars uscd as an abbreviation for rectificr and control vait.

lMastor (.scillators.

« crystal oscillator, providod is standard squipasnt has a high
degrae of frequency stability, .nd provides a number of spot fregusncies.
It is fitted sxtornally on - stand.

an LC oscillator is also provided on account of its extreue
flexibility and is accoumodat:d at the bottom of the FiV and Ha compartment.
The type used is the well-iznown Franklin iaster Oscillator. « switch is
provided for changing over from the internal drive to the externszl drive,
the switch being mountzd in the bottom of the m() and Hu compartment on the
rizht hand side of the FuO.

4 link is fitted in the roar of thg 20 and Hi compartwent bohind
the lower 1.ft hand rsar dour, and haas two positions marked EXT. IRIVE 1 and
BXT. DRIVZ 2. The link is normally kKopt 2t the former pisition where it
connacts the crystal oscillator via a tuncd torminsting unit to the Hi. The
link is only put to wXT. DRIVE 2 when a FSK unit Type fSu.1l (ussd in

conmnsetion with o Filu) is supplicd. The RF plug 34T DRIVE 2 and the six~
pin plug near the link are cnly us:d for cumecticn to a F3U.1 and not when
a FSK unit Typc HD.12 is supplied for usc with the crystal osscillator.



The RF output frum the crystal vscillator is connectad diroet to
the terminal &4T. DRIVE 1 on the link board. The conaection is wmads to the
back »f the board after remyving the proteciing vrass strip which is secured
by two scrows. 4 naw type of FSK for usoe wibth the crystal oscillatrr is
nyrmally provided whon this facility is called for.

Franklin Master COscillauor

The franklin Master Uscillator is provided with automatic compensa-
tion for frequency drift dus to temperature variation. This is achisved by
a compensalling coundenser which is adjusted so that an increase in the in-
ductance of the coil is offset by a suitable decrease in the capacity of the
condenser, and vice versa. The oscillating circuit and ccmpensating condeussr
are mounted in and scrsened by a double cylindrical brass case which is lagged
to prevent rapid rises in ihe tempsrature of thz internal parts. [wo ML.6
velves are us.d, which ars mounted on the outside of the case.

The precautions adopted snsure that the PV has a high degres of
froguency stability, of 1 in 20, 000.

The circuits arz shown in the theorstical diagram 7.25627 Sh.l.

The inductance coil has sight tappings which can b. seloctad by a
gwitch in front of the unit. The changs of inductance, togsther with the
variation of the capacity, snables ths oscillator to cover coantinuocusly the
range of 1500 - 1000 ke/s (200 = 300 mctres).

Tho capacitor scale viswed through the lsft hand window has 30
divisions. Ths logging scals on the tuning control has 100 divisions and
irakcs & complute revolution during the movement of ons division >n the main
scalu, thus providing 100 sub-divisiomns for each division on the latter.

Ludspandent supplies are provid:d for the FMJ so that it can be
switched on and reach a stable condition prior t» switching on the trens-
mitter as a while. The supply unit is mountzd in che RCU and providss 240V
IC and 6.3V AC.

The Fi0 works dirsctly int»> the first stage of thse harmonic amplifiosr.

Crystal Oscillator

The crystal cscillator smploys thres valves, Types &Tw.61, 3CC.32
und L.63 raspectively, and ten crystals are availsble f.r output frequencies
betwaen 100U and 1500 kc/s (ZUO to 300 metres), the selection buing m=de by
a switch c¢cn the frunt of the oscillator.

Ten pre-determined spot frequencies are thus provided ‘within the
radiated frequency band of 2-27 Mo/s. If edditional frequencies are reguirad,
it will be necessary to interchange the new crystals (in their holders) with
thoge not wanted in the oscillator unit.

Although the output frequency rangs of the crystal oscillator is
the same as in the case of the FMO, the actual crystal frequency range is from
200 ke/s to 300 ke/s, as there is a frequency multiplication of 5 in the
crystal oscillator itself,

A terminating unit- used in conjunction with the crystal oscillator
or the frequency keysd oscillator, is mounted at the rear of the FMD and HA
compartment in o small case with a removable cover, held by two screws. A
tuning capacitor.in this unit has o control with a white scale mountsd in the
front of the compartment just above and t. ths loft of the FID.

c4
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