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1. The following amendments will be made to this regulation:-
Page 8, para 29, line 2

For:s 10,6 and 0,654
Read: '0,55 and 0,65a!

Page 18, para 54, line 1

For: !'The regulator is wound with 1,600 turns of No, 32 S,W,.G.
Levmex F wire,!
Read: 'The regulator is wound with 600 turns of No, 26 S,U,G., or
575 turns of No. 25% S.W,G., Lewmex F wirc,!
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Page 18, sub.para.55(b), line 1,

For: 10,6 to 0,65.1
Read: 10.55 to 0,65..!

Encl 2 to 57/Maint/3513
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1« The following amendment will be made to this Regulation:-
Page 9, para 34, line 1,

k4

After 'the cooler' insert ', or locking screw'
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VOLTAGE ADJUSTMENT

1., Before installing the equipment in a vehicle it is necessary to adjust the L.T,
output from the power supply unit to 1,4V, vhen connected %o the Tireless sct No, 88
with vhich it is to be installed, To do th:Ls remove the case from the pouwer supply
unit, connect to the ‘lireless set No, 88 and a 12V battery, switch on and allow to
run for 15 minutes for the carbon-pile regulator to werm up, lleasure the L,T,
voltage with an Avometer, universal, LO-range. The measurement can conveniently be
made between the chass:.s and that end of the slide resistor RV2 which is nearer the
front panel. If this voltage is not 1,4V correct by adjusting RV2,

SPECIFICATION TESTING

Test equipment

2, Test equipment required to maintain the Power supply and L,F. amplifier unit
No, 2 is listed in Table 1. With regard to Item 2 therein, the instruments are
specified in order of preference, Should only the Meter output power No. 5 be
available it will be necessary to use an attenuator in conjunction with it in order
to increase its range., A suitable arrangement is shown in Fig. 1; in this case the
range is increased twelve times, :i:.e. the indication on the meter will be a twelfth
of the total power applied.,

Table 1 -~ Power supply and L,F, amplifier unit No, 2 -
equipment required for testing

Item No, Quantity Test equipment
1 1 Avometer, universal, j0-range
2 1 Wattmeter, absorption, No. 1; Mecter output

power No, 3 Mk, 1 or 2; or Mctcr output
power No, 5 (sce para. 2)

Oscillator, becat frequency o, 5
Voltmeter, valve 150v, No, 1 or No. 2
Vol‘hneters - range 0 to 20V

U W
N

Page 2 Issue 1, 3 Nov, 1950
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Table 1 - (contd,)

Gl

Item No, Quantity Test equipment
6 2 Ammeters — range O to 2,54
7 1 Amme ter -~ range O to 1A
8 2 12V secondary batteries
9 1 1,02 resistor, 50W rating, + 10%
10 1 2408 po’centlometer 100W rating
11 1 8.52 potentiometer, 20V ratlng,
12 1 3,68 resistor, 20w’ rating, + gﬁ
13 1 6,08 resistor 10 T ra’clnﬂ + 2%
1 1 5008 resistor, 2 rating, i 2%
15 2 502 resistors, oW ratlng, + 2%
16 1 5,08 resistor, 2” rating, + 2%
17 1 100R resistor, 4W rating, + 2%
18 2 4508 resistors W ratlno, + 2%
19 1 152 resistor, W rating, + 2%
20 1 6,82 res1s’cor AT ratlng, + 2%
21 1 7, 000 I‘PSlS'tOI‘ 17 rating, + 2/o
22 1 3, 90062 res:Lstor 17 ratlng, i Zﬁ
23 1 114_.005? resmtor 1W rating, + 1z %
21 1 L4,00R resistor, 1w’ rating, + %/o
25 1 2433% res:Lstor W rating, + 5%
26 1 Transformer assemblles microphone and output
No, 1 (zA 33),02)

3, The test equipment required to maintain the Wireless set No, 88 is listed in

Tels, F 65L.

TO POWER SUPPLY UNIT AND L.F.

AMPLIFIER No.2

250
METER

30n OUTPUT
POWER No.5

Fig. 1 - Attenuator for use with Meter output power No. 5

Battery connections and loading

4o It is preferable that the power supply shall be continuously variable over a
limited range, This may be achieved externally by connecting a Supply unit rectifier

No, 13 or No, 19 and varying either the 1nput or output,
batteries may be used and connected as follows

Alternatively, secondary
Connect two 12V secondary batteries

in series, Across the 10 and 18V terminals on the batteries comnect a 28 potentio-

meter, and across the 18 and 2}V terminals connect a 12 resistor,

Issue 1, 3 Nov, 1950
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gives a variable supply to FL1 on the Power supply and L,F, amplifier unit to cover
the range 11 to 16V; the resistor discharges the remaining cells by an approximately
equal amount, see Fig. 2, ‘

5. Connect dummy load resistors of 7k,
3.9k, 1R, 2,332 and )R between pins A,
B, C, D and E of FL2 and earth, respect-
ively. Note that the value of the

registors are allowed very little toler- —
ance, It is advised that when any + 2V O
quantity of power supply units are to be 1
repaired a test panel is constructed as + 18V O
described in paras, 35 to 39,
12y Q 2 POTENTIOMETER

6., Switch ON the supply, adjust it to Lo PLIft
12V and set up:-

. . +12v0 PS.mo LE AMP

(a) RV1 to give 7.00V across C3 + 10V O UNITS No.2
(b)Y RV2 to give 1,LV output across
the 2,332 resistor,
- PU/2
7. ~Leavc the supply switched ON for 15 12V BATTERY
minutes and then readjust the supply =%
voltage, using, if necessary, RVL and RV2,
Filament voltages should then be within Fig, 2 = Method of obtaining
the 1limits showm in Table 2, variable D,C, cupply
Filament voltages
Valve CV No, Type

Minimum | Maximum

at oV 135 DDR3 6,0V 6.6V
V2 oV 135 DDR3 6,0V. | 6.6V
V3 oV 807 341, 2,6V 3,0V
V1, oV 781, 185 1,2V 1.5V

Table 2 - Valve filament voltages

Supply voltages

8. Using the circuit described in para, L, reduce the input voltage to 11V and
measure the regulator output across C3 and the H,T, voltage across the 7,0009
resistor, Change from RECEIVE to SEND by short-circuiting pins 3 and 5 on FL3, and
repcat the measurcment, (The voltages should be within the limits as shown in
Table 3). '

9., Remove thc conncction between the pins and repeat the test with an input of
16V, The voltages should again be within the limits shown in Table 3,

Page 1. Issue 1, 3 Nov, 1950
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Voltages
Minimum | Maximum

Test points

Regulator output voltage 6,75V 7,25V
(across C3)

H,T. voltage across 7,000 70V 115V
resistor .

Table 3 - H,T, and regulator voltage check
10, Link the Power supply end L,F, amplifier unit No, 2 to the Wireless set No. 88
by means of PLZ and adjust RV2 for the correct voltages on the sender and receiver
as in para, 6, This final check is essential,

11, Disconmnect the Wireless set No, 88 from the Power supply and L,F, amplifier unit
No, 2 before proceeding to carry out the tests detailed in paras, 12 to 3.

L.F. amplifier on RECEIVE (see Fig, 3)

12, The output meter of the Oscillator, beat frequency, No, 5, on the 6002 range is .
scaled up to 50V, To permit voltages of the order of 0,} to 0,6V to be measured, a
simple attenuator is used between the output of the B.F.,0., and the circuit under test.

. Suitable values for an attenuator giving a 20db, loss (10/1 voltage ratio) are given
in Fige 3. ‘ .

1%, Connect the B,F.0,, with output impedance switched to 6009, through the atten-
vator to the phone and earth plug on FL}, Connect the output meter to pins 2 and 5
of FL> as shown,in Fig. 3, With the volume control RV3 at maximum, adjust the output
of the B,F,0, at 1,000c/s to give an output of 150mW on the meter., The input re-
quired will be between O,l and 0,6V,

o1 PLA/PH szo_
1:4502
B.F O 3 RS.amol.E AMP.
o ’ METER
e [0 INITS No.2 e
€ 3on P s
O ¥o) 5

F664
Ji-8s

Fig, 3 - L,F, amplifier - test on RECEIVE

14, Repeat the test for input frequencies of 5,000c/s and 400c/s, At each frequency
adjust the B,F.0, output so that the output meter indicates 150mW, The input voltages
required at 5,000¢/s and 400c/s will be within 1,3 and 0.8, and 1 and 1,6 times the
input at 1,000c/s, rcspectively.

Sidetone and miscrophone amplifier on SEND (sec Fig. L)

15, Connect the B,F,0,, again switched to 600@, through the attenuator as shown in
Pig. 4, to pins 1 and 6 of PL3 and the output meter to pins 2 and 5 of PL3, Between
the microphone plug of FL) and pin E of FL2 connect the primary of a.Wireless set
No, 88 microphone transformer, shunting it with a 6,82 resistor, Connect the valve
voltmeter (range 1,5V) across the secondary and short-circuit pins 3 and 5 of PL3,
Issue 1, 3 Nov, 1950 Page 5
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16, To obtain voltages of the order of 20mV from the B.F,0. on the 6002 range, a
simple attenuator giving a 10db, loss (100/1 voltage ratlo) is used as shown in

Fige Le

VALVE
VOLTMETER
? ?
6-aa
p
PLAIMICK SFL2/E
PL3/2
5000,
P.S. a0 L.F. AMP
5.0 55—Yonan T
sa UNITS No.2 E No.5
€ J PL3/S5
O & -OPLI/S
|

F-ee4

Fig, 1 - Sidetone and microphone amplifier ~--test on SEND

17. Apply a fixed input voltage of 20mV (1 e, 2V on the B,F,0, output meter), at
1 OOOc/é. Take a reading of sidetone power on the output meter, and another of the
output voltage appearing at the secondary of the microphone transformer, These
values should be between 12 and 50mW and 0,65 and 0,95V, respectively.,

18, Repeat the test at 5,000c/s and 400c/s, The results obtained should be as
follows¢~

(2) The sidetonc pover at 5 OOOc/s should be between 1 and 1,5 times the
valuc at 1 OOOc/ S

(b) The output voltage at 5,000c/s should be between 1,1 and 1,6 times the
value at l,OOOc/s

(¢) The sidetonc power at 400c/s should be between 1,0 and 0,3 times the
value at 1,000¢/s

(d) The output voltage at L00c/s should be between 0,7 and 0,3 times the
value at l,OOOc/s.

Intercommunication amplifier on RECEIVE

19, Switch the B,F.0, to 6002, Feed the output of the B,F. 0, through a attenuator
arrangement to pins L and 5 of PL3, and connect the output meter across pins 2 and
b of the same plug as shown in Flg. 5a

20, Adjust the B,F,0, at 1,000c/s so that an output of 50mW is obtaincd; the input
voltage will lie between 1,5 and 1,9V,

Page 6 Issue 1, 3 Nov, 1950
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merked thus € have been amended.

O—'} PL3/2O_
4500
BEO ? ‘OPS anpL.E AMP oureur
$ sl UNITS No2 SES That
5060
Eo 3 02(3/5 m/s.

F-724

T 5=17%

Fig b -~ Intercorrmunication amplifier - test on RICEIVR

21, Repeat the test for frequencies of 5,7C0c/s and lfCCc/s, re-adjusting the IFC
ay necessary so that the output is again 50, The input voltages will be fron
142 to 0.8 times the input at 1,000c/s.

22. 7ith the power supply switched off, check for zero resistence betireen pins 2
and 4 of IL3. Switch S14 should short~circuit these »ins in order thal the operal~r
is connected to IC when the Vireless set Mo 88, A7V is CFFe

ORE LOCKING RING /lRNCLAD MAGHNETIC CIRCUIT

LOCKING NUT
COMPRESSION  SCREW

LOCKING SCREW
LOCKING PLATE‘I

CENTRE CONTACT PLUG

FINNED
CASTING

L
NN

P 77
/ADJUSTABLU

== _—/- / COR,E //
K}

L 1Y

| \
X/ IJF;] \ceramic Tuse
\ I FIXED CONTACT PLUG

\- RADIAL LEAF SFRING
Bi METALLIC SUPPORT

1
|
N
LN
I
o

o
LI~
|

——ARMATURE ASSEMBLY

27-6 MODIFED  TYPE ORIGINAL  TYPE

Fig 6 - Voltage regulator

Voltage regulatcr adjustnent

23,  IMPORTANT: Cnly when the reculater {s ecmpletely out of adjustment should the prceedure in paras 2! to 34
be garried cut, The regulators us~d in PS and LF amplifier units No 2 are 1llustrated in Fic 6, Those f{tted
to later equipments are of the nedified type,

2h, Remove the regulater from the equipment, Slacken the locking ring ond unsercw the ccoler (cn the ol type
regulatcr), cr slacken the lceking serew and remcve the comproessich serew (cn the pedified regulater), The
complete pile ray now be removed (in both cases) by plecing o stiff red thrcuch the cenere htles of the eerton
washers. The plle is made up cf 2h x 10.9rn diamster carbon washers, the end ones being 3th thiek and the
remainder 1rm thick, #emcve any surfece dust, with a cemel-hair brush, and replace any dan2ged or badly fitting
washers. Do not handle the washers rore then s necessary,

Issue 2, 16 Mar 56 Distribution - Class 870. Cedc No 6 Fage 7
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o PL3/2 o
4500 PS anl.F AMP J—
B.F. O. —O_, UNITS No2 see ront
5080
E *OPB/S PLS/&
£ E

F 664

T

Fig, 5 =~ Intercommunication amplifier - test on RECELVE

21, Repeat the test for frequencies of 5,000c/s and LFOOc/s, readJusting the B,F,0,
as necessary so that the output is again 5Cm7, The input voltages will be from 1,2
to 0,8 times the invut at 1,000¢/s,

22, "Mith the power supply switched off, check for zero resistence between pins 2 and
L of FL3, Switch S1A should short-circuit these pins in order that the operator is
connccted to I,C, hen the Uireless sct Mo, 88, 4.F,V, is OFF,

Voltage rcgulator adjustment

LOCKING NUT
ARMATURE

ASSETABLY CENTRE CONTACT
PLUG

e TN T FINNED CASING
G
CONTROLLING Y
SOLENOID
& S N AANNANANN
e FIXED CONTACT
ADJUSTABLE ‘ PLUG
CORE — -
CORE LOCKING ]
RING
IRONCLAD MAGNETIC BI-METALLIC RADIAL LEAF CARBON PILE CERAMIC
CIRCUIT SUPPORT SPRINGS STACK TUuBE

F 664

TI-E

Fig, 6 - Voltage rcgulator

23, IMPORTANT: Only when the regulator is complctely out of adjustment should the
procedure described in paras, 2) to 3l be carricd out,

2L, Remove the carbon-pilc rcgulator from the equipment, slacken the locking ring
and wscrew the coolecr., Flacc a stiff rod through the centre holes of the carbon
washers and remove the complete pile stack by tilting the regulator, Should the
regulator be fitted with solid carbon discs place a sheet of paper on the bench and
allow the discs to drop gently out of the ceramic tube, There are 22 carbon washers
of 1 mm, thickness and two of 3 mm, thickness, all washers being 10,9 mm. diemeter,
making up the pile, The two thick ones are at the extremities, Brush the washers
lightly with a camel~hair brush to rcmove any dust adhering to the surfaces and re-
place any that arc damaged or badly fitting, The washers should not be handled
unnecessarily,

Issuc 1, 3 Nov, 1950 Page 7
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25, Examine the ceramic tube, clean, if necessary, and blow with a jet of dry air,
Inspect the carbon insert, fixed to the armature spring assembly, and clean if
ncecessary by lightly rubbing on a picce of closc grained paper placed on a surface
plate,

26, To rcassemblc the regulator, unscrew the core locking ring and turn the core
anti-clockwisc about three turns, Replace the pile in the ceramic tube. Screw the
cooler on until the spring of the armature assembly is fully compressed, i,e., until
it is fully wrapped on the bi-metal support. Care must be taken not to use undue
pressure during this operation otherwise damage to the carbon-pile will result,

27, Turn the core clockwise until it comes into contact with the armature assembly,
i.e., no gap position, Now slacken the cooler by three quarters of a turn,

28, Check the voltage coil and ballast resistor (8,58 max,) for continuity. Connect
the voltage regulator to the test circuit showm in Fig, 7. Short-circuit the pile

and apply a switched 15V supply across the voltage coil and ballast resistor, Switch
this on and off at least three times, Remove the short-circuit from the carbon-pile,

DIVERTER RESISTOR

AAAA-
VVVY

St LOAD

o _ o/c @__' M @AMMETER :

PILE ELEMENT

COIL CURREN
AMMETER

VARIABLE INPUT ouTPUT | CONSTANT @

INPUT VOLTMET C) OuTPUT 3.6
stpary vourmeter (M oy

10:5-19-5V DC. 1

BALLAST
RESISTOR
8-5a
MAX.

Fig, 7 = Voltage regulator ~ test circuit diagram

29, Iith an input of 13,5V the output read on meter V1 should be 7V and meter A2
should read between 0,6 and 0,65A; if this is not so adjust the core slightly to
obtain this, readjusting ballast resistor to maintain an outfput of 7V,

30, Slacken the cooler locking ring, and with an input of 17V rotate the main body
of the cooler clockwise keeping a carcful watch on V1, If the voltage decreases,
continue to turn until the voltage reaches a minimum and begins to rise again, The
correct setting is at this minimum voltage position, which gives optimum regulation,
Should the voltage rise on turning the cooler rotate it in an anti-clockwise direct-
ion to find the minimuwn position, Tighten the cooler locking ring, Adjust the
ballast resistor to give exactly 7V output with en input of 13,5V, Provided that
the cooler is adjusted to the minimum position and that the controlled voltage is
correct and the operating coil within the limits specified, thc regulator will
opcrate satisfactorily, S ‘

31, Test the operation of the recgulator by running it for not less than 15 minutes
with an input of 17V, Beforc the regulator has time to cool vary the input voltage
smoothly and continuously between limits of 10,5 and 17,0V to give a pile resistance
range of 1,8 to 11,5%, (the upper limit of current through the meter Al is 1,854,

Page 8 ’ Issue 1, 3 Nov, 1950
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Note: See ncte on paga 7

25«  Bxamine the ceramic tube and clean and dry if necessary. Inspect the carbton-
insert, fixed to the armature spring assembly and clean if necessary by rubbing it
lightly on a piece of glossy paver resting on a surface platee

26s To re-assemble an old type regulator, unscrew the core locking ring and turm
the core anti=-cloclwrise about three turns. Replace the pile in the tube and screw
dovn the cooler until the armature assembly spring is fully compresseds The modified
type may be re-assembled by slackening the locking screws in the magnet end-plate

and turning the core anti-clcckviise wntil two threads protrude. Insert the pile into
the ceramic tube and replace the compression screw, tightening it until the armature
spring assembly is fully ccmpresseds

27 Turn the core clockwise until it comes into contact with the armature assembly,
Slacken the cooler (old type) or compression screv (modified type) by three quarters
of\ a turne

28.  Check the voltage coil and ballast resistor (8.50Q max) for continuity. Connect
the voltage regulator to the test circuit shum in Fig 7 Short-circuit the pile and
apply a switched 15V supply across the velitage coil and ballast resistore. Switch

this on and off at least three times. Remove the short-circuit from the carbon pilea

DIVERTER RESISTOR

6N
St LOAD
/ () AMMETER
o O ®=
PILE ELEMENT
COIL CURREN _ |
AMMETER .
VARIABLE INPUT ~ ouTPUT L., CONSTANT >
INPUT VOLTM rm(V) () OuTPIT 365
SUPPLY LTMETER\ Y2 voLrmerer (M ve ‘
10:5-19-5v DC.
BALLAST I
RESISTOR .
850
MAX.
F-724
T Ehtan

Pig 7 = Voliage regulator = test circuit diagram

# 2%, With an input of 13,5V the reading of meter Vi should be 7V and that of meter A2 between 0.55A and 0,654,
If necessery adjust the core to bring the reading of meter A2 within these limits, Re-adjust the ballast
resistor to maintain an output of 7V,

® 30, Slecken the ccoler leceking ring (cld type) and, with an input of 17V, rotate the bedy of the cooler
clockwise, The modified type should be adjusted by slackening the lccking screw and turning the corpressicn
serew clcekwise, Cn both models, if the reading of V1 decreases ecntinue the clockwise movement until a
minimun is resched, If the reading fncreases turn the body, cr conpression serew, anti-clcckwise to cbtain
the ninigum, Lock the body, ¢r cerpressien screw, in this position, With an input of 13,5V adjust the
ballast resistor to give 7V output,

® 31, Test the operation of the regulatcr by running it for not less than 15 minutes with an input of 17Va
Before the regulator has time to cool vary the input voltage continucusly between 10,5V and 17V and chef_:k that
the plle resistence veries from 1.8 to 11,50 (The upper 1imit of current thrcugh the meter At 1s 1,855,
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for the low voltage of 10,5V; the lower limit of current through A1, O 85A for the
high voltage of 17V) over a complete cycle, i.e,, increase from 1,8 to 11, 59 and
decrease back to 1,82 measurcd by the ra'b:.o V2-v1,

Al

Note: The meter Al reads pile current only not the total load, During this cycle
the output voltage will be maintained at 7 + 0,25V,

32, To ensure that the armature movement does not limit the top resistance, when
the regulator is hot increase the input voltage until a pile resistance of 1R is
obtained (about 19,5V input required), Under this condition the controlled voltage
should still be maintained within the specified limits,

33, To check the stability of the recgulator adjust the input voltage to 17V, and
switch on and off at lcast three times, The regulator should respond without
tendency towards hunting (i.c., it must be critically damped), A pair of phones
across the pilc should be uscd to check this,

3he Slacken the cooler 3 of a turn and repeat the test detailed in para, 32, The
regulator should respond without any tendency to hunt, Provided this test is
satisfied, restore the cooler to its original setting and repeat the test detailed
in para, 30, On replacing the carbon-pile voltage regulator into the Power supply
and L,F, amplifier unit No, 2 it will be necessary to follow the procedure laid down
in paras, ) to 10,

TEST PANEL FOR THE POWER SUPPLY AND L,F, AMPLIFIER UNIT NO, 2

35, The tests described in paras, 12 to 3) are most conveniently effected, when any
quantity of equipments are being repaired, by means of a test panel, see Fig, 1005,
The voltage regulator test circuit of Fig, 7 mey also be included if desired; compo-
nent values and manufeasturing details are given in Tebles ) and 5, together with a
suggested panel and chassis layout which are shown in Figs. 1006 and 1007,

36, The design shown was found to be most suitable for utilizing the components
specifled, but any suitable construction may be used, bearing in mind that a fair
amount of heat has to be dissipated.

37. With regard to the provision of close tolerance resistors, these should be
selected from components of normal tolerance utilizing a br:l.dge Megger. It has been
found that an average of six to eight normal tolerance resistors are required to
select one of close tolerance,

38, It will be noted that four rotary switches are shown in Figs, 1006 and 1007
whereas only three are used in the circuit diagram, The extra one was included so
that the panel may be utilized for testing vibrator packs or rotary transformers
using the existing L,T, distribution, Provision of extra facilities such as this

is left to the discretion of individual workshops, but should be given consideration
in order to conserve test equipment,

39, The switches S1 to S3 perform the following functionss=

S1 - This switches the B,F,0, output to the various amplifiers in turn, (i.e.
L,F. amplifier, intcrcommunication amplifier and milcrophone ampl:l.f':.er).
It also operatos the SEND/RECEIVE relay on the microphone amplifier test,

52 - Input voltage, H.T, voltage and L,T. voltage check,

S3 ~ Battery ON/OFF switch,
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Table ) ~ Test panel - components list (including voltage
regulator test circuit (see Fig, 7))

RESTRICTED

ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

Item Circuit ref, Qty. Test equipment Cat. No, Remarks
1 1 Instrument testing, Avo-
metexr
2 1 Wattmeter, absorption,
No, 1, Meter output
power No, 3, Mk, 1 or 2,
or Meter output power
No, 5 (see para, 2)
3 1 Oscillator, beat fre-
quency No, 5
L 1 Voltmeter, valve, 150V,
No, 1 or No, 2
5 2 Voltmeters ~ range O to ZA 7366 Or ZA 11511
20V suitably
altercd with
serics resis-
tor
6 Al and A3 2 Ammeters - range O to ) ZA 11,511 with
2,54 ) modified
7 A2 1 Ammeter - range O to ; shunt and re-
1A calibration
8 2 12V secondary batteries
9 R6 1 12 gsistor, 50 rating, See Table 5
+ 1
10 RV1 1 22 potentiometer, 100W See Table 5
rating
11 Voltage regu- 1 3.62 resistor, 20W See Table 5
lator ballast rating, + 2%
resistor
12 | Diverter 1 62 resistor, 1OW Z/7 213010 | 2 connected
resistor rating, + 2% 122 5W in parallel
(from 7,3,
No, 88 Parts
List)
13 |Ballast 1 8,52 (mex,) potentio- Sce Table 5
resistor meter, 20W rating !
1y R10 2 502 resistors, 3W ZA 6010 .z in oarallel
rating, + 2% 100% +W or selectad
ZA 11319
175 W Selacted
15 R11 1 52 resistor, ZW See Table 5
rating, + 2%
16 R7 1 100R resistor, ZW ZA 6010
rating, + 2% 1002 W Selected
17 R8 1 4508 resistor, W ZA 2625
rating, + 4500 IW Selected
18 R9 1 452 resistor, W ZA 11319 _
rating, + 2% 175 W Selected
19 R13 1 6.82 resistor, IW Z1/7A Selected
rating, + 2% 33,97 (from W.S.
6.82 1w No, 88 Parts
List)

Page 10
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ENGINEERING REGULATIONS

RESTRICTED

Table ) - (contd,)

TELECOMMUNICAT IONSa'

:E_tem Circuit ref, Qty. Test equipment Cat, No. Remarks
20 R5 1 7,0002 resistor, 1W ZA 1,827 ZA 1,827 and
rating, + 2% Resistor, zA 1,829 (from
tub, ,SOCR .S, No, 12
za 1,829 Parts List)
Registor, ZA 5011
tub, , l,.,OOOSB Resistor 5002
ZA 5011 selected so
Resistor that the three
500 1w resistors in
series equal
7,000%
21 R, 1 3,900% resistor, 1W ZA 23620 From Sig,
rating, + 2% Resistor Egpt. No, 10
, No, b 1W Parts List
22 R3 1 1,.002 resistor, 1W See Table 5
rating, + 4%
23 Rl 1 4,008 resistor, 1W See Table 5
rat:.ng + %
2) R2 1 2,332 res:l.stor 1w Sec Table b
rating, + %
25 T1 1 | Transformer assemblies, | 21/24 From W.S.
microphone and output 33402 No, 88 Parts
: No, 1 List
26 |s1, s2, 83 3 Switches, rotary disc, ZA 2828 From W.S.
3-pole, 3-position, No, 19 Mk, 3
3=~bank Parts List,
Not all banks
are required,
but in the
case of the
L,T, switch
(83) al1
banks are
paralleled in
order to
carry the
necessary
current
27 S1 (see Fig,7) 1 Switches ON-OFF s.p. ZA 8721 From W.S.
No, 2 No, 19 Mk, 3
Parts List
28 8 Terminals, instrument WB 3037 These are
insulated, single No, 3 ' used for the
connection

of the actual
test equip~
ment, i.e,
o/P meter
V.V, metcr
ete,. FrOm
Sig, Gen, No,
1, Mk, 1, Mk,

2 and Mk 3
Parts Tdst

Issue 1, 3 Nov, 1950
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TELECOMMUNICAT IONS RESTRICTED ELECTRICAL AND MECHANICAL
P 661, ENGINEERING REGULATIONS
Table ). - (contd,)
Item Circuit ref, Qty. Test equipment Cat, No, Remarks
29 LFPl Indicator lamp and holder
consisting of :=
1 Holder lamp No, 1 ZA 1,201
1 Holder lamp cover front ZA 925].
(red)
1 Bulbs 6VJ WB 0071
Table 5 = Constructional details of special test panel resistors
Item Resistance data Cat, No. | Remarks
9 1@ resistor, 50W rating, WB 1251, To be wound on a suitable
(R6 see Fig, approx. 8 ft, 11 in, of Wire, ceramic or porcelain
1005) resistance, cupro-nickel, No, former at least 1% in,
18 S.W.G. (0,048 in,) dia.
10 2% potentiometer, 100W rating, | WB 1255 A suiteble former is one
(RV1 see Fig, approx, 29 ft. of Wire, used for the tuning coils
1005) resistance, cupro-nickel, No, of an Amplifier R,F, No,
16 S W.G. (0,06}, in,) ) (¥.8. No. 53). Induct-
ance, variable, No, 16,
. Cat, No, Z1/7A 13,751
11 3462 resistor 20W rating, WB 1250 To be wound on a ceramic
(Load resis-~ approx. 9 f£t, 10 in, of Wire, , or porcelain former of
J bor see Fig, resistance, cupro-nickel, No, at least 1% in, dia,
1) 22 S.W.G. (0,028 in,) or a strip of asbestos
1 in, wide by ¥ in,
thick
13 8,5% potentiometer, 20W rating,|WB 1250 The former is an asbestos
(Ballast approx. 23,5 ft, of Wire, strip 9 x 1 x % in, The
resistor resistance, cupro-nickel No, slider is made from the
22 S.W.G. (0,028 in.) W.S. No. 19 rotary trans-
former (L.,T. side) brush
Brush, dynamo, No, 10 ZA 0750 gear quoted opposite,
Brush, holder, No, 12 ZA 18979 | suitably mounted in brass
rods so that it may slide
smoothly along the ele~-
ment and be accessible
from the front panel
16 52 resistor, 3W rating, WB 12)1 | Wound on suitable former
(R11 see Fig, approx, 1 £+, 6 in, of
1005) Wire, resistance, cupro-
’ nickel, No, 34 S,W.G.
(0,0092 in,). ‘
23 142 resistor, 1W rating, WB 12)1 Wound on suitable former

(R3 see Fig,
1005)

approx, L ft, 2 in, of Wire,
resistance, cupro-nickel, No,
31, S.W.G, (0.0092)

Page 12
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ELECTRICAL, AND MECHANICAL RESTRICTED TELECOMMUNICAT IONS
ENGINEERING REGULATIONS F 664

Table 5 - (contd,)

Item Resistance data Cat, No, Remarks
2L, IR resistor, 1W rating, WB 1231 Wound on suitable former
(R1 see Fig, epprox, 1 ft. 2 in, of Wire,
1005) resistance, cupro-nickel,
No, 3 S,W.G. (0,0092 in,)
25 2,332 resister, 1W rating, ¥B 12),1 Wound on suitable former
(R2 see Fig, epprox, 8 in, of Wire, resiste
1005) ance, cupro-nickel, No, 3I
S.W.&, (0.0092 in.}

COMPONENT SPECIFICATION

R,F, smoothing chokes L1, L2 and L3 (see Fig, 1001 and Table 6)

4O, The test specification for these chokes are as follows:-
(a) D.C. resistance 0,182 + 20%
(b) Inductance at 1,000kc/s 6.,15pH + 25%

No, of turns Wire : Remarks
L0 No, 28 S.W.G, Ends of winding secured to
enamelled split pins with soft solder,
copper Winding given one coat of
stoving bakelite varnish,

Table 6 - R,F, smoothing chokes L1, L2 and L3 - winding details

H,T., smoothing choke, L) (see Fig., 1001 and Table 7)

1, The test specifications for this choke are as followss~
(a) D.C. resistance 1702 + 20%

(b) With an applied voltage across the choke winding of 1V at ,00c/s end a
D.C. current of 60mA flowing, the inductance is not to be less than 20H,

(¢) The insulation resistence, after impregnation, with 500V D,C, between the
winding and the core not to be less than 1QMR

( d) Voltage proof after impregnation, With 500V at 1,00c/s applied between

the winding and core for a period of 1 minute, there should be no signs
of a breakdown,
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TELECOMMUNICAT IONS RESTRICTED ELECTRICAL AND MECHANICAL
ot ENGINEERING REGULATIONS
No, of No, of turns —
turns per layer Tire Remarks
2,080 110 No. 36 S.W,G. Each layer interleaved with
enamelled 1 tum of 1 mil, matt, Kraft
copper tissue 1 3/16 in, wide,

Covered by 2 layers of 5 mil,
matt, Kraft tissue 1 3/16 in,
wide with ends overlapping

1 in, and secured. The
complete assembly impregnated
with Trinidite compound to a
thickness of ¥ in,

Table 7 - H,T. smoothing choke, Lk - winding details

Vibrator transformer, Tl (see Fig, 1001l and Table 8)

42, The complete assembly is impregnated with Trinidite compound to a thickness of
1/32 in, at the core and 3/32 in, at the winding,

13, The test specifications for the vibrator transformer are as follows:-—

(a)

(v)

With 16,0V A,C. at 150c/s applied across the whole primary, the voltage
across the half primary should be 8,0V + 5% and the magnetizing current
not greater than 50mA

With the same supply as in (a), again comnecting the primary, the voltage
across each half of the secondary should be 80V + 5% when each half is
loaded with a resistor of value 1,500

Insulation resistance, after impregnation, with 500V D,C, applied between
each winding and all other windings connected together and earthed to the
core, should not be less than 1CMRQ

(d) Voltage proof after impregnation, With 1,000V at 150c/s applied between
each winding, and all other windings connected together and earthed to
the core for a period of one minute, there should be no signs ef break-
down,

Winding No, of | Turns per Wire Remarks

turns layer

Primary 96496 2l No., 22 8,W,G, Each layer interleaved with one

(inner) centre- enamelled turn of 1 mil, matt, Kraft tissue

: tapped copper $ in, wide, Insulation using
2 layers of 5 mil, matt, Kraft
tissue 1% in, wide

Secondary| 9904990 90 No., 36 S.W.G. As in primary

(outer) centre- enamelled

tapped copper
Table 8 ~ Vibrator transformer, Tl - winding details
Page 11 ‘Issue 1, 3 Nov, 1950
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Input transformer to output valve, T2 (see Fig, 1001 and Tsble 9)

4Le The complete assembly is impregnated to a minimum thickness of 1/32 in, with
Trinidite compound,

hg. The following figures are the test specifications of the transformers T2 and
T6s-

(2) Turns ratio to be 25 s 1

(b) D,.C. resistance of the primary and secondary to be 3,62 + 20% and 5752
+ 20%, respectively

(¢) Primary inductence to be 0,02H + 25% with 0,4V at 400c/s
Secondary inductence to be 12,5H + 25% with 1V at 100c/s

Winding NO. of Tire Method of Ends Remarks
turns winding |Start| Pinish

Primary 120 No, 36 S.,W.G. Layer 2 1 Layers interleaved with

(outer) one turn of 1 mil,
matt, Kraft tissue
7/16 in, wide, Cover—
ing made by ) layers of
1 mil, matt, Kraf't
tissue 7/16 in, wide

Secondary| 3,000, | No. 46 S.W.G,. Random L 3 Insulation with L

(inner) enemelled layers of 1 mil, matt,

copper , Kraft tissue 27/6), in,

wide :

Teble 9 = Input transformers, T2 and T6 - winding details

Intercommunication tronsformer, T3 (see Fig, 1001 and Table 10)

46. The complete transformer assembly is impregnated with Trinidite compound to a
minimun thickness of 1/32 in,

L{. The test specif;i.cations of the transformer are as follows:=-
(2) Turns ratio to be 1,25 3 1
(b) Primary D.C, resistance to be 152 + 20%
(¢) Secondary D,C. resistance to be 6.00 + 20%
(d) Insulation resistance after mregnation. With 100V D,C, applied between

each winding and the other winding or windings earthed to the core,
resistance to bc not less than 100MR ,

(e) Voltage proof after impregnation, With 270V, 50c/s, applied between each
winding and the core for one minute there should be no signs of breakdown,
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Winding No, of Wire Method of Ends Remarks
turns winding |[Start |Finish
Primary 200 |No, 36 S.W.G. Layer 2 1 |Layers interleaved with
(inner) enamelled ' 1 turn of 1 mil, matt,
copper Kraft tissue 7/16 in,

wide, Imnsulation by L
layers of 1 mil, matt,
Kraft tissue 27/6) in,

wide
Secondary 250 |No, 36 S.W.G, Layer L 3 Layers interleaved as
enamelled in primary, Covered by
copper ). layers of 1 mil, matt
Kraft tissue 7/16 in,
wide

Table 10 = Intercommunication transfdmer, T3 = winding details

L. output transformer, Tl (see Fig, 1001l and Table 11)

48, The complete transformer assembly is impregnated with Trinidite compound to a
minimum thickness of 3 in,

9. Test specifications for T) are as followss-
(2) Turns ratio to be 8,57 & 1

(b) D.C., resistance of primary and secondary td be 2602 and 652 + 20%,
respectively

(¢) Primery inductence to be 3.0H + 25% with 1V at 400c/s and 20mA D,C,
through the primary.
Secondary inductance to be 0,03H + 25% with 0,12V at ,00c/s and 20mA D.C.
through the primary

(d) Insulation resistance , after impregnation and with 100V D,C. applied be-
tween each winding and the other winding or windings earthed to the core,
to be not less than 10QMR2

(e) Voltage proof after impregnation, With 270 at 50c¢/s applied between each

winding and the core for a period of one mimute there should be no signs
of breakdown seen,

Microphone amplifier output transformer, TH5 (see Fig, 1001 and Table 12)

50, The complete transformer is fitted into a screened case and sealed with soft
solder, The assembly is impregnated with Trinidite compound to & minimum thickness
of 1/32 in,
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ELECTRICAL AND MECHANICAL RESTRICTED TELECOMMUNICATIONS
ENGINEERING REGULATTONS 661
| i i
Winging | NO» ©f | Turns per Wire Remarks
turns layer
Primaxry 5,000 125 No., 40 S,W.G, Layers interleaved with one turn of
(inner) ensmelled 1 mil, matt, Kraft tissue g in,
copper wide, Insulation by 2 layers of
5 mil, matt, Kraft tissue % in,
wide, the ends overlapping by 1 in,
Secondary 350 50 No, 30 S.W.G, As in primary
(outer) enamelled
copper
Table 11 ~ L,F. output transformer, Tl - winding details
TR No, of - Method of Ends
Windin . W
TheAng turns re winding | Start | Finish Remarks
Prima 1,500 [ No, 12 8,W.G. Random 2 1 Insulation by kL layers
(:'Lnner enamelled of matt, Kraft tissue
copper 27/6), in, wide
Secondary 150 | No, 31 S.W.G. Layer L 3 Layers interleaved by 1
(outer) enamelled turn of 1 mil, matt,
copper Kraft tissue 7/16 in,
wide, Covering as in .
insulation of primary

Table 12 ~ Microphone amplifier output.transformer, T5 - winding details

5l, Test specifications for transformer TH are as followss-

(2) Turns ratio to be 10 : 1

(b) Primary and secondary D,C, resistance should be 1152 and 3,12 + 20%,
respectively

(c) Primary inductance should be 3.2H + 25% with 1V at }00c/s,

Secondary inductance should be' 0,032H + 25% with 0,1V at 1400c/s

(d) Insulation resistance after impregnation, with 100V D,C, applied between
each winding, the other winding to be earthed to the core, should not be
less than 100MR ’

(e) Voltage proof after impregnation, With 270V at 50c/s applied between each
winding and the othen comnnected and earthed to the core, there should be
no signs of breakdown,

Microphone amplifier input tronsformer, T6 (see Fig, 1001 and Toble 8)
52, The assembled transformer is fitted into a screencd case and sealed with soft

solder and given one coat of clear cellulose lacquer,

Issue 1, 3 Nov, 1950
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ENGINEERING REGULATIONS
b3, The test specification and winding details for T6 are the seme as those for 12,

Voltage regulator

5Le The regulator is wound with 1,600 turns of No, 32 S.W.G, Levmex F wire, The
overall dimensions of the finished windings cen be seen from Fig, 6,

55, Specifications for testing the regulator are as follows:-
(2) The coil resistance is approximately 62
(b) The coil current limits are 0,6 to 0,65A and good regulation will only be
obtained if the coil current at the nominal controlled voltage is within
these limits,

The method of carrying out (b) is described in paras, 29 to 3L

GoE.C. miniature relay

56. Repairs to the relay will only be done in an emergency, Use a spare unit if
available as adequate resealing is very difficult,

57. To unseal the relay saw the can off above the base,) Unsealing by application
of heat is very apt to damage the winding and insulation of the operating coil and
possibly the insulation between the spring sets,

58, The operating coil is made up of 3,950 turns of No, 40 S.W,G, enamelled copper
wire, tone D,C, resistance of which is lé The normal coil operating voltage is
12v,

59. After repair, the relay is no longer tropicalized but keep the contacts clean
and the unit as dry as possible so that the relay may carry out its proper function
until a spare component is available,

Alignment of Wireless set No, 88, type 'A', A,F.V,

60. Comnect the adaptor as shown in Fig, 8 and carry out the alignment as detailed
in Tcls, F 65L. The adaptor should be constructed locally, of locally procurred
stores,
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Fig, 1006 - Power supply and L.F, amplifier umit No, 2 -
front panel layout - test panel
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Fig, 1007 = Test panel - rear view
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