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Page 2,

The frequency range of the receiver is covered in five crerlapping
bands by means of a range switch operating a turret drum containing the
3/F ond bﬁ:o.:‘: oscillator coils and trimming condcnscrs. Tuning within
e?‘Ch range is effected by mecans of a single tuning control operating a
five-geng condenser,

. The receiver itself campriscs threc stages of R/F amplification
with tuncd transformer coupling, a leaky-grid detector, beat oscillator
and onc stage of 4/F amplification, All five tuned circuits, including
that of the beat oscillator, arc matched and are tuncd by the five-gong
tuning condenser.  The tuning dial, coupled by gear wheels to the
condenscr gear box, rstates past a fixed cursor, and'is calibrated in
approx:.mntc frequencies for cach of the five ranges. The scale for the
range in use is illuminnted by a dial light.

Volume control is effccted by means of a kncb controlling 2
potentianeter, which alters the gain of the sccond and third r/F stages.

Arrangements forscarching, sense finding and zero sharpening arc
included :Ln the receiver and, in addition, a variable noisc-suppressor
for operation with an R.I.S. outfit in ships in.which this is fitted,
is included in the second R/F stage.

The recciver camprises a built-in loudspeaker, which is controlled
by means of a switch on the top panel, and provision is 2lso made for
connecting an external loudspecker of either high or low resistance and
for the conncction of telephones to the set.

s

4L meter is mounted at the centre of the tuning dial. This mecter
can bec connccted as an output meter to assist in the determination of
the scnsc of a signel (when this cannot readily be detormined aurally)
and may also be connected by means of a switch to rcad the anodc currcnts

of the R/F, detector and .\/F valves,

3, CONTROLS.

The controls of the D/F Receivers FMA gnd FMB (See Figs. 10 & 104
respcctively) may bo divided into three groups, as follows:- y

Front Pancl, Upper.

Top loft-hand corner ... ... .. Gyro Motor "ON-OFF" switch

(156).
Bottam loft-hand cornor ...  .+. Gyro Scale ilosot (push
tu cngage) (163).
Controc loft-hand o ... “ ees oee itadizgomianoter, (44).
Bottom loft-hand . .es  eee  oss Volumd Control é57).
Top Cont‘o TR ere e e lmo S’-‘IitOh 21 1;.

Bottan conm . L L L) mwr s‘l‘,iwh
Bottam right .., .e. +es  +o. Tuning Control 162),

Bottom right corner ... ... ... B.F.O. "ON-OFs"! swritch |

Front Pancl, lower,

ierial Gwiteh (24).

"xb)VC, left v s 'ER e
Below, luf't st e L Tt Yees Sunao-Inputs Oontrol 2),
Oontro, loft = wis  see eee . eee ?«;m)i-Oi.roulnr Odrrcot

9). ¥
Oonh'c, ri&h't P voe o v e InducTtiinco Ccfrro‘ctor

. Switoh (9).

Centre, cxtromo right i i andDOOPS Switoh'.(jo), ‘
Bolow right (Koceiver FMA only) ... lklatohi.ng Transf orm
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e <t —————

Top of Recciver (Sce Fig. 12).

']
Zeading fram left to right:-

230-volt i.C, supp1y "ON-OFF! switch (147).
Suppressor Input Control (59).

Sense ierisl Relay Swiich (312

Sense .lerisl Barthing Switch (32).

Internal Loudspeaker "ON-OFF" Switch (134).

L, CONSTRUCTION.

The receiver is buili in o sheet metzl cabinet, the upper part Z

§.di=1 and radiogoniameter to be more easily read. A number of the minor
controls arc grouped at the back o€ the top cover of “the cabinet, which

s 'C thr. ich all valves (except the sensc
accessible through a cover plate

at the bottam left-hand 'carner cn‘:‘ e front panel,

The overall dimensions and weight ofithe receiyer arc as follows:-

_Width ... & ... 25 ins,
Height .. Do " emw  2°% Mg,
mpﬂl"' .. .o 18 ins.

2 cwt. 11 lbs.

deight ..

1 The receiver is mounted on a shock-absorbing mounting designed ror
=% bench mounting. It has’detachable front, side and rear cover plates

, which may be removed when access to canponents of the receiver other than
# the valves is required. No camponents are fitted to thc cover plates

" and special provision is made to facilitate the easy removal of all

A The interior of the receiver is arranged as a mumbcr of sclf-

A contained units, i.e., Sensec Box, Power Pack, ctc., all commections

© between these units being made by leads temm,.hng in plugs and sockets.
& Thesc have been colour-coded so that the remov‘.l and rcplacemcnt of a

+~ defective unit is a simple matter,

= " In certain classes of ships the gyro motor (157) will have to
# De changed. A universal 2BA box spanner will be -found in the tool
® box.,” This spanner is provided to facilitate the removal of the three !

" motor securing bolts.

A small box spanner for removing the tubular condensers and a
" bottle of switch cleaning fluid camplete with brush are also provided,
§ In the event of any switch making bad contact, a small quantity of the
- fluid should be applied to the switch contacts while the switch is
being operated., (See A.F. 0.24“‘/#5 Radio Apperatus - Lubricant -for sw:.tches)

& Note A:-~ ON NO ACCOUNT may emery paper or a file be applled to any
AR switch contact.

el £ ladMmian D Syl

It is of great importance that the mechanical system of the

gyro drive to the Dial Bearing Indicator be kept clear of ,
dust and dirt, Gearing should be lubricated at intervals -
with light oil, The correct indication of gyro bearing

depends on careful maintenance. ;

©  _Figures 10 to 18 are photographs showing thc construction of the
»:Set. .
5. ADDITIONAL UNIT FOR SUBICERGED RECEPTION (RECEIVER FMA ON'LZ! >

oL Reoeiwr FMA only is p:.-ov:l.ded with an input termmal box |
ocated at the bottcmzfront the” instrument. ; ;
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Top of Receiver (Sce Fig. 12).

/
ieading fran left to right:-

230-volt 4.C. supply "ON-OFF" switch (147).
Suppressor Input Control (59).

Sensc icrial Relay Switch (31).

Sense Jerial Earthing Switch (32).
Internal Loudspcakcr "ON-OFF" Switch (134).

L. CONSTRUCTION.

The receiver is built in a sheet metal cabinet, the upper part
of the front panel bcing sloped backwards in order to allow thc tuning
dial and rediogoniametcer to be more casily read. Ay number of the minor
controls arc grouped at the back of .thc top cover of the cabinet, which
also contains the access/doerfAthroughgwhich all valves (except the scnsc
valve) arc reached. '.L'né( ense val accessible through a cover plate
at thc bottom left-hand corner of the front panel.
| The overall dimensions and weight offithe receiyer arc as follows:-

L % .

-

Width ... . ... 25 ins,
HCight . woe e J‘a . 212 ins.
Depth ... B ... e 18 dns

Weifht., .« %% ... ... 2owt 11 1lbs.
: The receiver is mounted on a shock-absorbing mounting designed for
S bench mounting. It has’detachable front, side and rear cover plates
‘88 vhich may be removed when access to components of the receiver other than
= the valves is required. No components are fitted to the cover plates
& and special provision is made to facilitate the easy removal of all
R mobs.

The/interior of the receiver is arranged as a number of sclf-

~ contained units, i.e,, Sensc Box, Power Pack, ctc., all conncctions

® between these units being made by leads terminating in plugs and sockets.
& Thesc have been colour-coded so that the removal and rcplacement of a

& dofective unit is a simple matter. ' .

3 " In certain classes of ships the gyro motor (157) will have to
' be changed. A universal 2BA box spanner will be found in the tool
. box,” This spanner is provided to facilitate the removal of the three

- motor securing bolts.

3 A small box spanner for removing the tubular condensers and a
¢ bottle of switch cleaning fluid camplete with brush are also provided.
In the event of any switch making bad contact, a small quantity of the
" fluid should be applied to the switch contacts while the switch is

-Note A:- ON NO ACCOUNT may emery paper or a file be applied to any
F  ~ .~ switch contaot. : : ;

 Note B:- It is of great importance that the mechanical system of the

; gyro drive to the Dial Bearing Indicator be kept clear of
dust and dirt, Gearing should be lubricated at intervals -
with light oil, . The correct indication of gyro bearing
depends on careful maintenance. :

E Figures 10 to 18 are photographs showing the construction of the
isct, ~ €55 ' ' : :

5. ADDITIONAL UNIT FOR SUEMFRGED RECEPTION (RECEIVER FMA ONLY)..
eral, ‘Receiver FMA only is provided with an input terminal box .

Goated at the bottc?ffront‘ of the”instrument.

L_ ) I~ YR R AN ¥ 3
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being operated. (See 4.F. 02#3/#S Radio Apperatus - Lubricent -for switches).
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This box takes the two cable ends of the jumping wire loop used
for sutmerged recception.

Fram this box (170) two connectors run into the 190; aerialt -
{ ° matching transformer box which contains a transformer (_167 for matching
- .the receiver input impedance to the.jumping wire loop impedance.

Details. (Sec Fig. 1). - ;:
(2) The aerial mafchir)g transformer mentioned above 1s cgntrollid by a
five-pole, two-position switch (168), with knob and red indicator lamp on
2 the front lower panel of the receiver.
i : A nou't ition tiae red indicator lamp
(b) VWith knob in the left-hand, "ON", posi 7l . place Gf thE D

lights up, and the jumpiny wire loop aerial is connec

goniomcter scarch coil which is at \seme, time; switched out, thiezehy

oreaking the D/F loop input circu TR

£ v ®

(¢) With the knob in the right-h
lamp goes off; +the primeryland s

arc open-circuited and the S

"OFF", position, the indicator

y of the matching transf ormer
5f. the input fram the loop acrial v
arc carthed. At the same™time the ch coil is ro-cgnncctg:\c} ;:9 the : ¢
coupling windings in thc sense box: andfghence to the primery winding
(25) of the first tuned cirouitgsot‘}%h receiver; : |
: | . t’\ 2 Rdo . / . . 3
Figurc 5(c) shows the eguivalent input circuits whon the Matching :
Transformer Switch (168) is in the "ON" position. . o

v
. 5.0 % oA * '
B |

o - ' o4

- T————
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CHAPTER 2.
CIRCUIT DETAILS.
1. GENERAL, i
D/F Receivers FMA  and FMB cover naminal frequency.ranges of 15to 580
and 42 - 1060 kc/s. respectively.  The freguency range of cach
§ Receiver Unit is covered in five overlapping frequency bands, as follows:-
£ - Range, Frequency Range.
15 - 30 kc/s.
p 42 - 98 kc/s..
D/F Receiver FMA 90 - 180 kc/s.

160 - 320 k¢/s. )D/F Rcceiver
290 - 580 ke/s. FMB.
530 - 1060 kc/s. '

3 Y

VEwNn =0

These frequency bands are selected by means of a range switch (161),

which rotates a turret containing the four R/F transformers and trimming
condcnsers, ctc., for cach rangc, together with the Beat Oscillator

transformer and trimming condenser,

Tuning within each frequency band is cffected by means of a singlec
tuning control which operates a tuning condenser consisting of five
4375 mmfd, scctions. A scale operated by the tuning control is cali-
brated in approximate frcquencics and rotates past a fixed cursor, The
"scalc light is changed by the action of the range switch so as to illumi-
nate the appropriate calibration for the range in use. :

2. - INPUT CIRCUITS. - :
(The circuit diagrams of Receivers FMA ond FMB are shovn in Figs.

1 and 1A respectively).

The arrangement of the input circuits of the receiver is dcter-
mined by the setting of the Aerial Switch (24). This switch has
four positions marked "Search", "Loops", "Corr.", and "Sense" rcspect-
ively. The circuit arrengements for each position of the switch arc
described below with reference to Fig. 5.

; Figurc 5(a) shows thc cquivalent input circuits when the aerial
switch is in theo "Seoarch" position, The Sense/Scarch acrizl is
connected to the grid of the first R/F valve (2) through a 0.002 mfd.
scrics condensor ?;3), and a canbination of condcnsers connccted in
parallcl inside thc coil turret.  These condensors (27)(28)(29) vary
in the different ranges and are cnumecrated in Schedulc II Figurcs 7
and 9, In all other positions of the Aerial Switch the "cerial"

side of those coundenscrs is earthed, thus cunnecting the cordensers
in parallcl with the 1st. R/F tuning condenser (30). ) S

Figurc 5(b) shows tho equivalent input circuit.when the Aerial
Switch is in the "Loops" position, The Sensc/Search acrial is dis-
connoctod and carthed, the radiog.nigmeter scorch cuil is pormancntly
comiccted to the primary winding (25) of the input R/F tranaformer
8o that bearings and rociprocals can be tekon in the ordinary yay.: -

Figurc 5(c) shows tho equivalent input circuits whon the Acrinl
Switch is in tho "Corr," position: The Scnse/Soarch dorial is

comected to the moveable winding.(1? of the semi-circular corrcctor
through tho cerial scrics condenser 3) and a 100 mmfd, proset con-

circular corrcctor control.

SCU NS S Sl L

dcnscr (16), which has'a 75 mmfd. fixod condcnser (22) in parallel with
jt. The othor end of the winding (19) is earthed, = With ‘the switch

in this position, correction for a blurred zer» due to tho semi-girculor
offoct of the ship's fiold moy be obtained by adjustment of the 'somi--
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— E:zﬁeé(dz show:l:; the equivalent input.circuits when the .erial
connected to th: Sense" position, The Sense/Search aerial is
condenser (23) a.ndgrld of the sense valve (1) via the acrial scries
imiappior By < _the sense input differential condenser (12). The
These are co ai gmls (18) and (20) connected in its anode circuit.
he et el - die search ooll elirouit inductancos (17)(21) of
circuit a si _corrector so as to inject into the scarch coil
S~y & signal in phasc or in anti-phase with that obtained from the
gon>ometer and ensbles ; truc dircction of the transmitting

Station fo be obtained by use Of the cardioid characteristic thus

3. FIRST R/F AMPLIFIER.

(2) The first R/F emplificr stage uscs an MR6L R/F pentode valve ’
- The tuned circuit, vhich is comnccted between grid and carth,
consists of the sccondary winding (26) of the input R/F transformer
shunted by one 437-7 mmfd. scction (30) of the tuning condenser. The
preset tri-ming condenser (27) of the range in use (and fixed trimmers
when use.d) is connected in parallel with the tuning condenscr when

the acrial switch (24) is in the "Loops", "Corr." or "Sensc'" position.

: The anode of the valve is comnected to the H.T. supply linc
through the primary winding (47) of the sccond R/F transformer, o
10,000 ohm decoupling resistance (39) and a 200 ohm meter shunt resis-
tance (38). The junction of thc two rosistances is connected to the
meter switch (144). The junction of the winding (47) and resistance
(39) is connectcd to carth through a 0-1 mfd, condenser (40) and, on
ranges 1, 2 or 3, to the cathode of the valve through a resistance
(50), the valuc of which is given in Table I.  This resistancc, with
the cathode bias resistance %M), forms a potentiameter which brings
the stage gain on the first three ranges into conformity with that
on. the other ranges. :

The screen grid of the valve is connccted to the H.T. supply
line by means of a potential divider consisting of two 100,000 ohm
resistances (37) (L|.5) connected in sorics between H,T. and earth.
The junction of the two rosistances is comnccted t6 the screen grid
and to carth through a 0+1 mfd. condenser (46).

The cathode of the valve is comnccted to carth through o 300
ohm resistance (41) which is shunted by three condensers (42) (43) and
(4k).

4. SECOND R/F AMPLIFIER.

The second R/F amplificr uscs a 6KBG triode-hexode valve (3),
with the triode grid and anode strapped toge ther. This gives o
connection to the injector grid of tho hexode portion of the valve,
which is internally connccted to the triodo grid.

The tuned circuit is connected betweon the signal grid of the
valvo ond earth and congists of the sccondary winding (48) of ‘the
second R/F traonsformer shuntod by one 437-5 mfd, scction (51) of the
tuning condenscr. In allel with the tuning condenser arc connectcd
tho trimming condenser (49) of the range in use and, on rangos 3, 4
ond 5, o fixed 50 mafd, condensoer (52).. :

The anodc of the valve is conncoctod to the H.T. supply line
through the primery winding (70) of tho third R/F transfomer,
a 10,000 chm decoupling resistance (68) and o 300 ohm meter shunt
resistance (67). The junotion of tho winding (70) and zhe Sn g mbntion
(68) is connocted to earth through a 0.1 mfd, condenscr (69) and, on
ranges 1, 2 and 3, to the cathode of the valve through a resistance (75),
the value of which is given in Table I.  This resistance, with the -~
osthode decoupling resistance (62) and volume control potentiameter (57),°

IN
f
|
§
J
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forms a potentiameter which brings the stage gain on ranges 1, 2 and
53 into conformity with the gain on the other ranges.

The screen grid of the valve is connected to the H.T. line
through a 22,000 ohm resistance (53) and to earth through a 0.1 mfd.
condenser (54). The cathode is connected to the slider of the R/F
volume control potentiameter (57) through a 200 ohm resistance (62)

-and to e%rth through three 0-1 mfd. condensers (63)(64)(65) in parallel,

. -

The injector grid (triode grid andanode strapped together) is
connected to the bias linc through a 500,000 ohm rcsistance (66) and
‘to the slider of the 100,000 ohm suppressor control potentiamcter (59)
through a 50,000 ohm grid stopper resistance (61) and a 0-025 mfd.
‘condenser (60), The potentiometer (59) is connccicd detircen the
tarminal- "P" (to which noise suppression voltages arc applicd from an
R.I.S. outfit in ships where onc is fitted) and carth.

5. THIRD R/F AMPLIFIER.

. The third R/F amplificr stagc cmploys another NR64 valve (4)
with the tuned circuit connceted between grid and carth. The tuned
circuit consists of the sccondary winding (71) of the third R/F 4rans-
former shunted by onc 437-5 mmfd. scction (74) of the tuning condcnser.
In parallel with the tuning condenser are connected the trimming con-
donser (72) of :the rangc in use and, on ranges 3, 4 and 5, a 50 mmfd.
fixed condenscr (75). :

The anode of thc valve is connected to the H.T. linc thraigh the
primary winding: (87) of the fourth R/F transformer, a 10,000 chm
decoupling resistance (84) and a 200 ohm meter shunt resistance (82).

. The Jjunction of" the two resistances is connected to the meter switch.
. The Junction of the winding (87) and the resistance (84) is comnected

to earth through a 0-1 mfd. condenser (85) and, on ranges 1 and 2, to
the cathode of the. valve through a resistance (90), the valuc of which
is given in Teble I. This resistance, viith the cathode decoupling )
resistance (76) and volume control resistance (57) forms a potcntiamcter
which brings the stage gain on ranges 1 and 2 into conformity with the
gain on the other ranges. - v

The scrcen.grid of the valve is connected to the H.T. supply
line through a 100,000 chm resistance (83) and to earth through another .
100,000 ohm resistance (80), which is shunted by a 0-1 mfd, condenser

(81).

The suppressor grid of the valve is connected to the cathode
through a 100,000 ohm resistance (86), the cathode in turn being con-
nectod to the volume control bias line through a 300 chm resistance (76)
and to carth thriugh three 0:1 mfd. condensers (77)(78)&79) connccted
in parallel, - Thc output of the beat oscillator valve (6) is taken to
tho suppressor grid of tho valve (4) through a 0-002 mfd. coupling
condenser (93).

6.  DETECTOR. Mt 2 :

.. The dotectar stage employs an NR64 velve (5) with the tuncd
circuit comnnectod betwoen grid and cathode, The tuned circuit consists
of tho socondary winding (88) of the fourth R/F tronsformer shunted by
ono L437-5 .mfd, seotion (91) of the tuning condcnser. In parallel with
the tuning oondensor are connccted the trimming condenser (89) of the
f¢m§e in use, and, on ranges 3; 4, and 5, a 50 mmfd, fixed condenser

92 3 S sk i : ;

-
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The anode of

the valve i R - ly linc thrcugh 2
a 50,000 ohnm €39 s alve is connected to the H.T upply g 3

rosistance (101), 200,000 ohm anode load resistance - =¥

ﬁlﬁ?igﬂg’,o‘("’ ohm decoupling rcsistlr,xcc (§8) and 300 ohm meter shunt G
connectedbt 97) The two cnds of the filter resistance (101) are _ 3¢
o Ak 3 © carth through 0:001 mfd, condcnscrs (102) (103), thc Junction oY
"1lter and load resistances (101) (100) being connccted to the grid =

oF the &P omplifier valve (7) through a 0-005 mfd. condenser (120) and a e

g arasiti i - 5
The Junction of i parasitic resistance (123)

anode 1oad and decoupling resistance (100) (98) is

f:onnc?tcd to carth through a 8 afd. condenscr (99), while the Jjunction " ec
of the decoupling and metor shunt resistanco (98) (97\ is connccted to 1c
the meter switeh (144). : '

. The screen grid of the valve is connccted to the H.T. supply linec : ol
through a 2 megohn resistance (104) and to carth through a 0-1 mfd. Coz

condenser (105),

2 The suppressor grid is connccted t. the cathode, which
is earthed. .

7. BE.T OSCILLATOR.

, : +¢
The beat oscillator stage employs a 6J5G tricdc valve (6) with ) p!
tuned circuit conncected between grid and’ cathode and using mutual inductive fc
feed-back to render the circuit self-oscillatory. The tuned circuit consis tc
of sccondary winding (107) of the feed-back transf stmer shunted by one
437-5 mmfd, scetion (110) of the tuning condenser, in series with which (on .
range 0 only) is a 0°01 mfd, condenser (109). The tuning condcnser is ir
shunted by the trimming condenser (108) of the range in usc and, on ranges 94
3, 4 and 5, a2 50 mmfd, fixed condenscr (111). us
nc
The anode of the valve 'is takon to the H.T. supply linc through a . tr
75,000 ohm load resistance (118), 22,000 ohn-decoupling resistance (117) : cc
and beat oscillator switch (1155. ihen this switch is in the "GOFF" b
position the anode of the valve is not connccted to the H.T. 1line; the pl
next position, "1", of the switch connocts the top of the decoupling v

rcsistance dircctly to the H.T. line, while the third position, "2",
‘connects the top of the dccoupling rosistance to the H.T. line through a

750,000 chm rosistance (55). . , : oo
! ; ce
; ‘ The anode of the valve is alsv cuonnected to the primary winding i ix
. (106) of thc fecdback transformer through a 04002 mfd, c.ndenser (112), L )
“ and to the suppressor grid of the 3rd R/F valve (4) through a 0.002'mfd. | 2
. condcnser (938 when the beat oscillator switch is in position "9". j k)|
Condenscr (154) is fitted in FMa only (sco Fig, 1). ihon the B.F.O. E l
switoch is turned to No, 2 position it provides extrn capacitive coupling L
between the B.F.0. and the suppressor grid of the 3rd R/F wvalve (l;.) . ¥
‘The primary winding of the foedback transformer is ‘shunted by a 10,000
ohm resistance (159) and o 100 mmfd, condenser (160) in parallel,
: ; , ' P
\ : Tho Junotion of the load and decoupling rosistances (118) (117) is .
i cunnocted to'carth through a 0+1 mfd, condenser (116). : v
; : e $
: Tho grid of the velve is connected to tho tuncd circuit through o & &
" 0.0005 mfd, condonser (113) and to carth through a 100,000 ohm zrid leck " 3
resistance (114). Tho cathode of the valve is connected to tarth through
- an undccoupled 1,000 ohm resistance (119), which provides a degree of
nogative feodback and thus improves the linearity of tho oscillator. s
<8, 'g/F APLIFDR, ?
7 Tho ./F amplifier stoge employs a 6V6G tetrode valve (1), thé ¥
grid of which is fod frim the anodo of the dotector valve through o
0-005 mfd. condenser (120) cnd a 10,000 vhm (rid anti-parasitic resis- s

tance (123), the junction of condenscr anl resistance bein;s connceted
to coarth throush a 500,000 ohm resistance (121),

~ Tho anxle =f the valve is connvoted to the H,T,
the/ primary winding of the output transformer (125) ana
shunt resistonce (124).  The Junctin o2 winding ¢

V. Dok PELEC B

Yk

supply line throuzh [0
2 30 chn meter i
°§ﬂ- rosistonco is
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connceted to the meter switch (144). The anode of the valve is also
bypassed to carth by a 0-01 mf'C., condenscer (129) and is conneccted to
the hizh resistance speaker terminal through a 0-25 mfd. conlenser
130). T> the hich resistance speaker terainal is-connceted a
potential divider eonsistin, of a 0-005 mfd. condenser (131), = 10,000
o1 resistance (132) and o 5,000 ohm resistance (133), the Junction of
the twro resistances bLein:: taken to the "High or Low Resistance Fh.ones"
terningl and t5 the telephone ‘o k (136).

The secondary winding of the output transformer (125) is
connected to the "Lo. Resistance Speaker" terminal and to the internal
loudspeaker (135) via the loudspeaker switch (134).

< ; C_[‘hc cathode of the valve is connected to carth through tivo 750
ohm resistances (126) (127) in parallcl, which are shunted by a
25 mfid. elecctrolytic condcnscer 51 28).

9. SENSE VALVE.

-

The scnse valve (1) is a 6J5G triodc valve, which is provided
to give a currcnt in the scnsefinder windings (185 (20) which is in
phasc with the acrial voltage. These windings are wound on thc same-
former ahich carries the semi-circular corrector coils (17) (21) so as
to be coupled with the latter.

I, The cffect of the sensefinder valve is thereforc to introducc
&858 into thc search coil circuit a currcnt which is in phase or anti-

' phasc ¥ith that produccd by thc signel in the loops, thus giving the

. usual cardioid characteristic. When the aerial switch (24) is in the
§ "Sensc" position the Scnsc/Scarch acrial is connected to the grid of

. the scnsc valve through a diffcrential condenser (12).  The acrial is

©* being connccted 'to the grid of the valve and the other set of fixed
* platcs being connccted to earth, .This condenser scrves as an input
& - volume control i'or the scnsc valve and is labelled "Scnse Input'.

p A The-grid of the valve is also connocted’ to carth throuwgh a
1 mogohm grid leck rosistance (13), while the cathode is comected to
‘cor%h through o 1,000 ohm rosistance (14) =nd a 0-1 mfd. condenscr (45)
in parcllcl,  The anode is connccted to the H,T. supply linc through
__the coupling windings (20) (18) of the _ sami~oireunkar eprroctor, thc
ooricl switch (24) and a 500,000 ohm decoupling resistanco (355.

i _Junction of switch and dcooupling resistanco is bypassed to carth
“Zhriough a 0.1 mfd. condenser (51‘61% : )

o
Fx

The

10, /POWNR SUPPLY CIRCUITS.

The H.T. ond heator supplies for the receiver are derived from o
sr pack contained in the model and fed from a 230-volt A.C. supply.

R ~ . The A.C.” supply is fod through.a double-pole suitch (147) and
. fusos- (146) to the primory winding of the m2ins transformer (142) in
| gorics with which is c’mncoted the safoty switch (148). - The switch
|- is Broken vhon the access dnor ~n tho top of the model is opened.

2t The tronsfrrmer (142)-has three secondery wrindings, one of ihich
. supplics tho heaters of the roceiver valves and the dial lights ot ;
6+3 volts; = thu socond supplics the anadea of the 524G roctificr valve
) while tho third supplics thu hoater of the rectifier valve at '
)1ts.  © . : ; S, - _, o Surt > &
The H.T. supply_ is smoothed by muans of
ondensors (139) (?ED‘_) and a-choke (138). .

'»ge

~connected to the moving plates of the condensur, one sct of fixed plates -

two 8 mfd, electrolytic |

; SR e c
SO AR RN RSN O
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11. VOLUME CONTROL CIRCUITS.

) : D/F rcccivers F.id and F.B havé a very great reserve of amplif-
lcation and the outpat to the telephone jac« is thercfore deliberately

spe
curtailed at a certain power level to avoid aural shock.  (If too a.“:.“).
3 much gain is used on a strong signual the noisc components may reach the thc
samc cut-off level as the signal component, swamping the signal.  The The
volm?c conirol should therefore be uscd with diserimination in order to firc
sbtain the most favourablc signal/noi.sc ratio, adl
. Volumc control is offeccted by means of a potentiameter (57) which®
varies the R/F gain. ‘The potcntiometer has a valuc of 3,000 ohms and ig scc
\ connected in scrics with a 100,000 ohm resistance (56) between the H.T. atc
; supply linc and earth. ' The slide of the potentiomcter is comnccted to th is
: - R/F volume control bias linc, to which thc cathodes of the sccond and thir¢ ané
;, R/F valves (3) (4) arc rcturned, The slider is also connccted to carth
F through a 20 mfd. clectrolytic condenser (58).
i 12. TEST WETER CIRCUITS.
: ; . har
l The tost meter (145) mounted at the ccntre of the tuning scale arx
i may be connccted by means of the mcter switch (144) so as to measurc the the
f anode currcnts of valves (2), (3), (4), (5) and (7), or so as to function rec
! as an output meter having two degrecs of scnsitivity, ' the
i the
' ‘ In the first five positions of thc switch +h~ meter (145) is nec

| connected ‘across the metor shunt resistances (38), \or), (82), (97) and
(124) of the 1st, R/F, 2nd. R/F, 3rd. .R/F, Detcctor and 4/F valves
respectively, ,in series with a 3,000 ohm rosistance (141),

: In thc next position, "Output 1", the mcter (145) is connccted
; across thc'output side of thc metal rcctificr (137), the A.C. side of
2 which is fcd fram the anvde 2f the output valve thriugh o 0-25 mfd.
condenser (130),'a 10,000 ohm resistance (158) and a 5,000 ohm rosis-
tance (143) in series, 1In position "Output 2" of the switck the 5,000
ohm resistancc (143) is ramoved fram the eircuit, giving o higher
sensitivity. .

13.." INDUCTANCE CORRECTING AND ARL.L SJITCHING UNIT. - (Sce Fig. 15).

The inductance corrector serves to climinate quadrantal error caused by “the ship’s magnetic

A field. Usually the effect of this field is to pull bearings towards the fore and aft line and the inductance

i corrector is, therefore, normally connected across the fore and aft loop. In some cases, however,

(notably Type 15 and modernised CA class frigates, where the loop aerial is not fitted on the centre

[ line) bearings are pulled towards the beam. It is then necessary to transfer the inductance corrector

4 1o the port and starboard loop, either by transposing the two pairs of aerial leads at the input and output

k. of the inductance corrector unit, or by transposing the input connections only, and turning the

i goniometer search coil through 90°. Where these adjustments are necessary, they will be done during

&l initial calibration and a notation will be made in the calibration report. They should not subsequently
|44 be altered except as a result of re-calibration.

Note.—Installations in which the inductance corrector has been transferred to the port and
j starboard loop, should be modified in accordance with Modification No. 2 to D.F. Outfit FM11/12
* in B.R. 1917.
1

0 e B— (Amendment No. 4.)
| e vATZITT WY DULTU W D Lo UYL W L7900 LS UUIMINUU UCW "I YA 2 wh - vad e - —

loop is corthed, in the fourth pusition buth loops are carthed,

14 RADIOGONIOMETHR S33. = (See Fig. 16).

.
v

meg to the small effective height £ the 1:ops usod ith D/F
~Roocivers MM and FIB tho maximum possible cm.unt of oneryy must be
transferred fram the loops t. the first tuncd circuit. For this

of coupling betwcen the field cuils cnd the scarch coil,

TR -,

[\} Ycason Radiogoniometer S33 has been desipgned with a very high cu-cfficicent 7
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This is effected by winding the field coils round a corc of
specially prcpared iron dust. The coils are placcd very accurately
at right angles to each other and are cach divided into two scztions,
thce Junction betwecen the two scctions of cach coil Leing carthed,

The ficld coils arc fixed and tho scarch coil, also consisting of
tivo seections with the Jjunction carthed, is revolved around thcem by
adJjustment of the knob (11) of the dial bearing indicator.

The dial bearing indicator compriscs a curscrmoving over two
scales graduated in dogrces. The inner scalc is fixed and is gradu-
ated 0-180° RED and CREEN, giving rclative bearings. The outer scale
is moved by a motor driven from the ship's mastcer gyro campass system
and is graduated 0-360° to give truc bearings.

t
!
E 15. SENSE AFRIAL CIRCUITS. . (
[ ]

The scnse acrial is connocted to a plug located at the right- |
hand side of the top of the receiver, Fran thce plug a gas-gap ]..1ghtnmg
arrcstor (34) is connected to carth. When the recciver is not in use,
the sensc aerial may be thed by means of a switch (32).  When the
recciver is in use and aﬁan&mitter in the- ship commonces operating,
the scnst acrial is earthed by means of a relay (33) operated from
the transmitter keying oircuit. This relay may be disconnccted when
nccessary by means of..a switch (31).

e s PEEN O~ — -
‘““ A low pass filter, Filter Unit Design 12, can be inserted in the sense aecal
lead to provide protection against transmissions on frequencies above 30 Mc/s,
particularly Radar types 79, 279, 281, 960 and variants. (See Fig. 19).
A “ through connector "’ adaptor allows the circuit to be completed when
the filter unit is not required.” .

e e et e e et e e R et e e e
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CHAPTER 3.

OPERATION AND TUNING. i

1. TUNING.

The procedure for, operating the D/F Outfit is as follows:-

*_,._.‘

(i) Make the 4.C. Supply switch (147) located on top of the
receiver in the left—h_and corner.

(ii) Set the :erial Switch (24) on the front panel of the receiver
to the "SE\RCH" position and the scmi-circular corrector (19)
to its zero position, i.e. upright.

(iii) Set the Inductance Corrccting switch (9) to the correct
sctting for the frequency in use, as stated in the Report of
Calibration.

- ‘(iv) Set the Range Switch (161) to the.requircd frequency band, as
given below:- il

1 Range 0 145 - 30 ko/s. (FMi only)
42 - 98 ke/s.
2 90 - 180 kc/s.
3 160 - 320 kc/s,
L 290 - 580 kc/s.
» 5. 530 - 1060 kc/s. (FMB only) X
1 pet ;
422 ~ (v) Sct the "Het" switch (115) to position "4", : s

(vi) Set the tuning control (1'62) to the required frequency as
; - shown on the calibration scale.

(vii) Tunc cither side of the indicated position until the signal
is heard, If the signal rcceived is I,C.W., set the "Het"
switch (115) to "OFF", otherwisec leave it at position "1",

(viii) Set the volume conlrol (57) to_give reasonable signal strcngth
*° " "in the tclephones, The signal should not be too loud.

’_, - (ix) Set the aerial Switch (214_) to. the "Loops" pgsition and obtain

i B R ONRY, boaring (or reciprocal) in thc usual manner by adjusting the
goniamcter pointer to e position of minimum signal strength.

' - Incrvase the setting of the volume control (57) if neccssary.

j~ = Note the gyro and relative beerings, rcading fram the white

-« / pointer if the can corrector is in use, othorwise from the

> black pointer,

i

G

)

~

&
” (x) Sofy the Acrial Switch (24) to "Sense" (this operation brings‘ o3
Aty in the scnse aerial and the strength of signals ghould incroasc)-?ﬂ

Scc ‘that ‘the Sensc Input control (12) is in the v}orking

TN ~position. Ift the working position is not knovm it should
¢ bc-obtained as instructed in para., 2, Lo

o

=

©~ /0 +(xi) Turn the goniameter pointer clockwise but not moré than 90°

' If /the si strength decreases vhen 3 3
o ivise b Deasing EToRprer, the polnter is Tofated
the boaring noted in operation (ix)) is the true bearin, : i;;
however, the signal strength incrcases the bearing ndtcg.- is
; rociprocal and the gonimeter pointer should be turned +heouah
yoSiAE :480° from that position and trained on the trus be or? through _
4 = ﬁooeedinghwilt{h 1:}tlhe n::ét operation. If the sense ﬁﬁi" 2

& 2% 3 oor, chec e setti of ;

o doteiteniin parsias | the semseinput oontroX(42)dn

'.\.(/

s

\~/“'\§‘. =
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(xii) Set the Aerial Switch (24) to the "Corrector" position and
adjust the Semi-Circular Corrector control (19) until a =
well—def ined minimum is obtained, keeping the goniameter
pointer trained on the true bearing. This procecdure will
give a well-defined minimum with a blurrcd reciprocal. i

(xiii) Read off the gyro and relative bearings and, if time permits, ] P
R check the sense.

(xiv) If the Cam Corrector is not being used, apply correction fuar
quadrantal error fram the curves provided. (See Note (ii)
and Report of Calibration, Para, 17, sub-para. (8)).

(i) The minimum obtained in operation (ix) mey be good
enough to allow the amission of operation (xii). 2
(ii) To avoid confusion when applying corrcction to relative
bearings, as opposed to gyro bearings, the following
rule is recanmended:-
Apply all POSITIVE corrections CLOCKWISE and all NEGATIVE
corrections ANTI-CLOCKVISE along the scales concerned,
irrespective of whether gyro or reclative bearings arc
‘being corrected,

It should be noted that the sign of the corrcction given

by the curves is erranged for application dircct to the
gyro reading. If the gyro is out of action and rcla-

tive bearings arc being roported, the sign of the "R=D" <
correction must be reversed if the correction is to be
applied numcrioally. The rule recommendcd above makes

it unnccessary to reversc the sign.

:-2. PROCEDURE FOR OBTAINING WORKING POSITION OF SENSE INPUT CONTROL.

. (i) Set the ierinl switch (24) to the "Leops'—position and train
Py thc goniameter pointer on the true bearing. i

(ii) switch to "Sense" and turn the goniamoter pointer 90° in a
- clockwise direction, -

P

(3ii) Adjust tho sense input control until the signal strength is

' a minimum, If the goniometer pointer was trained on tho
reciprocal bearing in (i) above, no sensc minimun will be
fougd and tho goniometer poimter should be turned through
180", The sense minimum is vory pronounced and it is not

. likely to be confused with normal variations in signal

© gtrength ooused by adjusting the Sense Input Control,

I The ndjustment is.fairly oritical, but once it is obtained

no changg is required unless o large change in froquency

is made.

e s 7T A D

. 3. PROCEDURE FOR OBTAINING SN:P BEARINGS,

" Vnon toking beerings of o station which has alroady been' tuncd
in and which is only working for short periods, the lcrial switch (2y) .

. moy be loft in tho "Corroctor! instood of the "Search" or "Loops

. position, thoreby reducing the number of switch movements, — Caro
fhould be taken to sce that the semi-ciroular carrector (19) is sot
%o ita zoro position, i,0. upright, whon not in usc, :
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? ANODE VOLT:GES (+°15%) TO EARTH. 5
|
{ [ —
i Vel i Lnode Resistance Volume Control = I:
! il Item No.  |Value(ohms) Maximum Minimum +
| ‘
1% st R/F, 39 | 10,000 214 219
| 2nd R/F. 68 10,000 215 262 |
| 3rd R/F. 8L, 10,000 © 216 261 ! .
| Detector 98, 100, 314,000 55 56 & %
{ 101 [ -
,: Het. 117, 118 . | 97,000 56 \ 58 sw. | .
! . . d POS'n Il1 " f a'(
: 5/F. 125 Transf ormer 255 262 f
i Sense | 35+ 470,000 = - !
) ‘ - ! J
e s ' ¢
g - SCREEN VOLT.GES $I12£2 TO EARTH.
!
| r Screen Resistance  ° { Volume Control
| vedye Item No.  [Value:(ohms) | Maximum Minimum
1st R/F. 37 100,000 56 57
! 2nd R/F. 6% 22,000 87 - 9L =
{ 3rd R/F. ‘83 100,000 59 110 !
{ .Detector | 104 2+ 2 megohms | = -
'Heto & - ; - i - fo—;
{ \ 4/F. 122 | 220 266 273 ,
i i
The above voltages are measured from the appropriate valve pin to
carth, Figurc 4 shows the pin connections for the various valves used
in the sct. : ' ' nc
[ ] - fc
3. GYRO MOTOR 4AND CONDENSER UNIT, - - by
) i : § { wiY
3 It is of grcat -importance that the mechanical system of the gyro 1c
drive to the Dial Bearing Indicator be kept clear of dust and dirt. '
.-Gecring should be lubricated at intervels with light oil. The correct
indication of gyro bearing depends on ceret'ul maintenance. : cc
/ In certain classes of shiés the gyro motor (157) will have to be
< T changed and o universal 2Ba box spanner will be found fitted in the tool |
. box to facilitate the removal of the throe motor securing bolts. i
Provisin hos becn made for fitting cither a three-wire or four-wire e +i
motor, If o three-wire system is used, the motor lcads should be or
oonnected to terminals 1, 2 and 3, of the gyro motor switch (156) which | P
is fitted at the left-hand side of the receiver. If a four-wirc system |

is used, the one odd coloured wire should bo secured under terminal A4,

the three similerly coloured wires being connected to terminals 1, 2 and |

3, A chock nmust be made to ensure that tho dirocction of rotation of the
* motor is correct. If tho dircotion is incorrect, any two of the leads

connected to terminals 1, 2\1\n\d 3 must be reversed in position, ¢

3

Wthen a four-wire motor ié?i;t?dj"‘a.- geeistanoé must be fitted.
. N :
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*
in the gyro filter unit in place of the link used vhen a three-wire
motor 1is used, The resistance is fitted to the right-hand cover
plate for use when required. WYhen it is used, the link is fitted

to the cover plate,

4. ADJUSI!IENT OF SEMI-CIRCULAR CORRECTOR.

; The 100 mmfd, preset condenser (16) in the semi-circular
. corrector circuit is accessible under a small circular cover plate at
the bottam left-hand side of the front panel. This condenscr is
acourately adjusted at installation, but if it is found necessary to
readjust this control at any time, the following procedurce should be
- adopted:-

(2) InJject a signal at about 40 kc/s end tune the receiver to
this frequency. .

(b) With the semi-circular corrector knob (19) at its central
position (pointer vertical ), adjust the goniomcter to the
minimum position, -

(c) set the semi-circular corrector knob to maximum corrcction in
either direction and increase the injected signal until the
reading on the output meter can be accurately observed, Note
“this reading.

(d) Turn the corrector knob’back to the central position and
rotate the goniameter until the same output is indicated.
The angle through which the goniameter must be rotated should
not exceed 4° at 40 kc/s. If this is exceeded, the prese
condenser (16) should be adjusted. ‘

'In certain clgsses of ship fitted with D/F Receiver FMi, it may

" not be possible to obtain the above condition.  Provision has there-

fore been made for short-circuiting the condenser (16). This is done

. by rotating the condenser control fully in the anti-clockwise direction,
~ when the vanés will ‘make contact with a short-circuiting strip, and

locking the control in this position. ol

The lock nut must always be loosened before adjustment of the
condenser ond re-tightened ef ter the adjustment has becen made.

5. RETRDMMING HETERODYNE (BEAT OSCILLATOR CIRCUIT).

If the heterodyne (beat oaéillator) valve (6) is ch d at any

time and is replaced by a valve of different type (Osram L63) to that
criginally fitted (6J5G), the following procedure is to be carried

out:~-+
(a) Sot renge switch (161) to Range 5 (Renge 4 in case of FMA).

(b) With the beat oscillator "OFF", tune in a modulated carrier
or broadcast station having a frequency as near the top of
the band as possible., The input to tho recciver should be
kept small (by using loops and rediogoniameter) in order
that the receiver may be tuned exactly to the centre of the

carrier. X

(c) switoh on the beat oscillator,

(d) Slacken off locking riné of trinxning condenser (108) and adjust

the oondenser to give a beat note of approximately 600 -c/s,

. pprox’ :
The adjustment should be such that the geat oscillator frequency

4 is higher than that of the signal, This may be checked as
rollowsi= oy ‘

when the pitch tf the beat note should became higher,

Turn the tuning control (162) towards the lower frequencies, .

A el ; R
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e sn s ’
( ) Now fing & modulated carrior as ncar the bott.m cnd of +he band i

8S possibdble, ‘ NO»
STHL).  Swy ' : ' , k ' | g
) '( ) . O7itch off beat eseillator, ; ng/_’l
5 (8) ¢ exactly to centre of carrier wave. i
o (B) Uswiton on peat oscillator. . %
p ; (J) ‘;:22“§t beat oscillator inductance (107), first slacking off the
: A 'bolng nut, to obtain a beat note of approximatcly 600 c/s. v
AL : S an fore, _the beat oscillator should be higher in fregqucnecy
s ) : the signal, i : e
v k turn to Y : ' 1
i (A SO ( ) lczo;d to the higher frequency cnd of the band and re-trim the 2.
2 S thronser (108),  Sos that tho lodking ring s made tight vl
4 SR ; Without disturbing the adjustment.’ i
; (1) Return to the low-frequency end of the band and, if ncecssary, 7 |
SNy readj‘-’%’*t the . inductance” trimmer. - /Sec that the locking nut is i
o B - Mmade tight without disturbing the adjustment of the trimmer, "
rentzor (m) Repeat the above procedure on the remaining ranges, remembering '.
- that:- ’ | 1=
: ~ ; ; _ ) £ A 1
A e - (1) capacity trimmer must be set near the high frequency : P
N T end of the band, - l:
A e ’_(ii) Inductance trimmer must be set near the low frcquency i
e . end of the band, : :
: ( 1ii) Beat oscillator frequency must be approximuitely

- by means of the brush, the switch being operated mecantime.

& of cleaning switch contacts,
(.1 7,  ROUTINE TESTS,

: ,,:"fgnt“ctionirig of the apparatus. . A list of tests is given-beclow:and,
~vhile no arbitrary rule can be laid down to state how often the tosts

~ oolum (£).

oot specification is available, tho position
7 sh

600 c/s higher than the carrier frequency,

(iv) Trimners must be locked without disturbing the correct
Y ad Justment, ‘

¥
/

/

- 6.  SWITCH MAINTENANCE. P

i Z K botflc of switch cleaning fluid (carbon tetrachloride) is ’/
~provided in the receiver, If a switch develops high resistance due to
‘dirty contacts, a little of the fluid should be applied to the contacts'

.
1

= ON NO /CCOUNT must emery papor;bor files: be used for the purpose

! ‘
\ . f n bl ol

e

| Se

T Periodical tests should bo ‘carried out to onsure the, correct

_arg roquired, they should, in genoral, be applied in accordance with

Y Ve N

£11 the tests must be ‘mma':;,@gmédimly' prior to canbmtim

S imon Test No, 1 is carried  out oninstallntlon, while thcflttié}G’
’ . of cables, rigging ctc.,
uld bo. carcfully noted for further roference whon this test is to be’

e and:thc specification is not available,

R
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Test Fault Cause ! Remody To bo carried”
l out
1 1
| (b) ¢ ., (9 = -7() ()
Examinc acrifals and rigging In 1tems not irf Faulty 4 icorrect aos, Menthly,
vicinity of the D/F cofl and accordance | {nstall= |(far as :
confirm that it {s {n accordanco with Spec. | atfon, possible !
with Spec. Check D/F frames so and call
that one coll {s exactly fore attention
and aft as soen from forccastle to points
or quarter deck. that
cannot be
rectiffed,
Test insulation resistance of Insulation | Probably !Romake Weckly.
cach frame aerial circuit to resistance | connccting!soldered
carth with a megger. (This less then box or joints in
mecsurement should be taken 20 megohm. | bad soldered con-
at the Input terminals of “Joint cn| |necting Py
Recelver by unscrowing the plug con= |bex or (@3
plugs marked F,A., P.S. necting replace '
Tako measurement across ong lopp short
side of each loop and earth eserials to|"Telcon®
with othor side of loop receiver. [leads {f
{solatod). necessary.
Test insulation of sense Insulation | Probably |Clean wWockly.
aerial to carth with a resistance | junction |aerial
noggor, (This {s carried less than | box or {nsul- <
out by unscrewing the 20 megohm, | aerial ators and 6
plug marked "Sense" and insul- inside of
connecting mogger between ators, junction
plug and carth,) box. %
L4 .
Measure the ohmic resistance Differenco | Broken Locallse Mcnthly,
of cach frame aerial clrcult {n resis= | wire or [fault by %
with bridgo meggor to two tence | fnsulation|test and
decinals, -+ (This measurement exceed(ng [ In loop, |renow |
should be takon. at)input | «5 ohm, | broken dofoctive
terainals of Receivor by / cablo or |[part. )
unscrowing the plugs marked foulty '
F.A., P,S, -and peasuring sclderod
across the plugs thomsolyos, . Joint {n i
e ¢ ocnnecting
e lbox cr the
S y ) 1lcuads run=
\/ ; ' ning. fron
connec=
5 . ting box
o ) to plugs, ;
Moasure the chide rosjstanco of High res!is=f Breken or [Disconncot Henthly.
the f{old cofl windings of tho tance and | Imperfcot [at the
c,cnlc.wt,or. (Unscrey plugs of groator contacts  [various
{nput teruinals from framo ¢ofl than fel= /| in input (points to - .
narkod F,A.,P.S,, turn the Yloopst | 1owing ternincl - |1ccallse
switch to No. 1 positien (F.A., flguros sockets,” [the faulte
P.S. ccnncetod), tum tho "core ) Breken op |and roplacy
recter? switch to No.' 1 pos{tion :Gonloneter | dofective | defective p
“(this last operation disconncots 833 ‘1«;:.d3 or: | part; Il o
_the {nductance correcting coll Fiad cofl 'plhze frep|bad:cantact 7
frco the loops).. Test by, 0°3 ches, | aockets tof tn nToapsh [
ccnnocting bridse noggor across. Scarch Cofl. mduct...nco svii teh,
tho approprict: sockots' fron which | 20 ohus, | cerreotingolean with >
Fikys RSy PLUCE havo booniro= R A R TR
novod.) @:.S‘%um chalc rcsist«nco “pperfect | vidod os
ef tho.scarch (3 renovAn| % ocntacts 1iald down
lower half of frent panel, © D .ar-gnle ln Hand= -
unscrewing tho plugs colourod dercd  “ 4 brok,’ b
yollow and uncolourod and - |'Jolnts in. e SIREN
nozsurc rcslst:'.nco neross e "lcgpsll
¢ | ﬂl:eho ~




position,

‘Page 20.
v
! ) } To be
" Ne. Test, Fault ! cause Remedy ll carry o
i out
s  ; (b) (), (9 i (e) ) D
s, . I | Imperfcct contact lcads ‘
(cant'd). : 1 , or soldered joints In
: ! : #Telcon® cablos from
!lnmctu\co correcting 4
unit to field coil i
¢ {nput terminals ;
!
6. ' Test Recelver by No signals| Defective |Make surc that all loeds !Heekly.
recelving signals on or inter— | recelver have boen correctly con= i g
- / all ranges. mittent orf or associ- |ncoted,  Test on meter |
! : weak atod switch that all valves argej
'L‘//j recoption,| apparatus. |functioning, that switches'
7 4 3 s - |are in corrcet positions.as
4 / ; fndicated in Handbook,
¢ i : Mako surc that turret cofl
¥ :d;/ contacts arc clean and
C/f: » making contact, that
b N7 spcaker If being used {s
\ / switched %onw,
\\ N.B. Coil Trimmers should v
on no account be intor—
fercd with,
From the above it should
¥ et be possible to locclisc
3 the fault and defective
’ part or valve replacod,
i |
™ , ;
‘ Fest Recofver. Rotate |Poor or | Bod valve jMake sure that tho . Woakly,
, Goniometer pointer notsy connoctions|joints and leads from |
. whilec recelving signals, (recoption,|or imper— |scarch coil of gonfo- 1
! ¢ foct con= |meter to sensc box aro H
! tacts at correctly made, soldered I
A the slip and fitted. Test for '
rings of faulty valvo and If ‘
soarch nectessary, remove cover |
coll, from GConlomector, cloan '
rotating contacts and !
4 : smoar lightly with L
vasolina ofl,
! ]
! \ i y
g/ i Tost Senscrindor on knohn lmposs- I Deroctive Replace sonso valve with  Honthly,
! statfon, (This should |iblo to |valve, wi- Inow valve, vary the /
bo checked on H/F obtaln sultablo longth of tho scnso
end of rango). | satisfoc= | sonso acrial, Tost for
‘tory sensolacrial or |dofoctivo leads to
,or sense |dofocvive |Coniometer (partice -
.1reversed |loads to Iulany look for dry W
[av nigh |oonfomoter, !scldorod joints on :
| frequon~ ' Benso Ipl.uu). ! |
cles, aerial !
switoh tn |
vorew |
{ )
L

R Rt i

e e e




¥ = Page 21.
:' . ' . I 5
f 3 | } | H . To be
Y b Now | Test, Fault. Cause, | Renow.‘. carricd
: | H out,
;L;‘ () | T5) 1) T : ) 69
[- ' 9 + Test senl-circular corrector, |No signals ; Scnsc acrlal switeh Test appro;;-', Monthly.
} . ; (Break fraone aorial circuit heard or | {n Moff" position, rlato leads .
\‘:' ! / . by turning the "loopst® nin{mum . Load disconnected or, for OC or
- i i switch to No. 4 positi i f broken betwoen input SC, Test
’ ; . (Fa,,P.S. carthed.) Tum  “obscrved | torninal and sense - continulty
& : J thetaerfal® switch to the vhon knob | box.  "Loops' of ball
i P"CORR" position (in this narked switch situated {n 'rotor.
i Nz position the sensc zcerial nSen{-cire. sense bex not naking; Repalr (f
7 i {s connccted to the scni- corr.f {s | contact, Wire dis- necessary.
e circular corrector)). turned to | connected frem or | If foully
= . : the nld- shorting to arth jcontact In
5 ! point on ball rotor of  :switch,
E ’ ! position, | semi-circular {cloan with
3 i corrector, {fluld pro=
E <, o vided as
3 { ] llutd dowin
g in Handbook.
¥ 1 [ b
' 10, Linc up the Gonlonoter. ' Reciprocal | Defective Genlo= ! Replace Monthly.
: / (a) Break the P,S. acrial . zero, not | neter, | Gon{ometor
i " circuit by turning the i at 180°, X with new
{ i "loops" switch to No. 2 - | ong.
i ' position (F.A. connected, ! v
¢ | P.S. carthed). :
I’ Break the sensc' aerfal !
 circuit by placing the ;
i switch parked "sensc aorfalt ;
* in the voff" position, '
;’ Receive a strong signal an i
 the F.A, frame aerial,’ |
! Sot gonfoneter pointer so : /
, that ono zero 1s at 0° on [ :
. the inner scale. - [ :
l (b) Break the F.h, corial z‘oroaonocl- Defoctivo Replaco
A circuft by turning the at’ 90 Red Gonlonotar, Gonionoter
[ "loopstswitch to'No. 3 and Greeny e with new
i position (F.A, carthed, one.
1 P.S. connoctod).  Break
! the sense aerfal circuit i
i as in (&) and recelve .
', signals on P,S, frane e
- aerfal, { !
) e
z , : | R v
11, Tost for senso, Tako Rovorsed | Possibly wrong j Chock ship!s| Woekly,
, epproximate boaring of or un= value of ship's | hoad, o ik
 .suitable statfon, (Not rclfaoble | heads Loop ) ‘ Pracoe and |
i ByB.,Co)s AU loast two senso, | aorfals or loads ! ‘chock loads |-
X , bearings should bc taken, : wrengly connectod ! frop frame  |¢
. onc approximately 950 kc/s botwoon fnput ; AR 3
i and the other approximately torminals and i gopfo=
160 kc/s. gonfomotor giving | motor, -
} s boaring In wrong” | 1solato
: quadrant, Another , aerial,
K3y aorfal noar to |
| , - . D/F coll tunos to
z : - samo froguency, -




st v opage 22,

E = i

By . ‘

B 2 T

G Test, .. Fault, : Cause.  Reaeqy. c._:,:;

X o — : - cut,
T () ) : (d) W e

. \
_Test : ' g
; G¥To Repoater, o.g, - by /Lost notfon botwoen’ ‘Bevel or worm et wemn jieaqy,

*Ster gyro te bo ,pmastar and repeater  gears neshing  gear to
o8 3 ?ﬁggtﬂ;ﬁl through 3600, +iec, fallure to koop . too tightly. ‘eive aproe
A : YoYackaies :; then anty- : +in step. Intor-/ Dry spindlc or lmatcly
e 13 biing: cors) f1c this test ,mittent clicks hoard unduo friction & back-
2500 Gt Jn nc-dphom ed out, lfsten ‘in boadphonos while ‘In bearing lesh cn |
(it : [ 2 H’crm; 5 Nes ror any {nter— i BYro systen is supporting bevelthe rot- |
e A ‘¢ fron the gyro systen viorking. - .gear spindle.  ating :
|8t different froquanct es, ' ,Inperfeet . scalc, {

l:akc Surc that the knob marked
& &/To rescge dlsmanges'rrooly
! , (fron the bovel gears,

i _ transnission ~ Easc

| fron the master bevel

! (gyro or defeet pgears to | I

; 'in repeater rotate i

: notor, M"Gyro frcely

| resett control without |

- | 4 ‘not disengeging. uniie besle

, ) Screen of wirfnglash, Of1]

|

I

H

i

, to gyro repecterspindle |
-notor {ncorrecctlyand ) !
=z £ _ocarthed. Dry spindlc of
:Joiht In snooth="gyro re-|
-ing condenser of seth con-
. lgyro filter wntwrol.
i Report
5 cther
; dofrects - 2
G o the !
3 ¢ depart-
! ‘ment In
i : . 'charge
e of
: -mds-

3 G e R P T

i

“Test R.1.S. with Rad:
.y transnitter working
' S -

Interference stf

ses In phasc .Chock
continues, L

control unit . fuses

. blovm, i.c, and
_hot made In  .wmiring, v
Redar offico, 'ronowpfe i |

)

o=

cnabk

| .8

Valve
Valve
Valve
Valve
Valve
Valve
Valve
Valve
Valve
Valve
- Pos
Valve
Pos
Valve
Valve

type

refe
47A)

volt.
obtz
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~ SO0
) D.F. RECEIVERS FMA AND FMB .
k.
k TEST VOLTAGES {
ly,: These readings are for an H.T. line voltage of 275 volts.
For convenience the voltages quoted are at the valve holder pins with the valve removed. This
enables the test to be made without dismantling the set. The volume control should be set to its
i minimum position. f
! Other voltage readings are given on pages 15 and 16. [
| SS—— |
| Pattern 47A Pattern 32144 Pattern 67921 ‘
’ Avometer Model 7X CT 54
' TEST POINT Avometer Valve Voltmeter
! Range | Reading | Range Reading l Range Reading |
|
Valve 1 Anode D e 1200 75 1000 = 2 160 480 —-
) Valve 2 Anode i a 1200 260 1000 = 2 270 480 275
Valve 2 Grid 2 o . 1200 100 1000 = 2 120 240 140
| Valve 3 Anode i i 1200 260 1000 = 2 270 480 275
Valve 3 Grid 2 i e 1200 240 1000 = 2 265 480 275
i Valve 4 Anode A b 1200 260 1000 = 2 270 480 275
i Valve 4 Grid 2 vis s 1200 100 1000 = 2 120 240 140
It Valve 5 Anode a7 ate 1200 105 1000 =~ 2 165 480 265
Valve 5 Grid 2 5% o 1200 19 1000 = 2 50 480 260
i Valve 6 Anode (BFO Switch | 1200 170 1000 ~ 2| 225 480 275
& - Pos. 1).
t Valve 6 Anode (BFO Switch 1200 40 1000 = 2 90 480 265
8 Pos. 2).
i§ Valve 7 Anode - e 1200 275 1000 = 2 275 480 270
f Valve 7 Grid 2 e o 1200 275 1000 = 2 275 480 275
1
| Note
s (1) On low impedance test points, very little difference in voltage will be found between the three
- types of meter.
e (2) On high impedance test points, very large differences in voltage will be found. In this case it is
. preferable to use the meter with the highest resistance (i.e. preferred order, CT 54, Model 7X, Pattern
‘ 47A).
(3) When available, Avometer Model 8 SX and Pattern 12945 Avometer can be used. On d.c. the
voltages obtained will be similar to those for the CT 54. On a.c. the readings will be similar to those
obtained on the Model 7X Avometer. j

AF.0. P.50/5 Amendment No. 3
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Page 23

D.F. RECEIVERS FMA AND FMB

TEST VOLTAGES

These readings are for an H.T. line voltage of 275 volts.

For convenience the voltages quoted are at the valve holder pins with the valve removed. This
enables the test to be made without dismantling the set. The volume control should be set to its
minimum position.

Other voltage readings are given on pages 15 and 16.

Pattern 47A Pattern 321'44 Pattern 67921
Avometer Model 7X 2 CT 54
TEST POINT Avometer Valve Voltmeter
Range l Reading I Range Reading I Range Reading
Valve 1 Anode o i 1200 75 1000 = 2 160 480 -—
Valve 2 Anode % % 1200 260 1000 = 2 270 480 275
Valve 2 Grid 2 .. .. 1200 100 1000 = 2 120 240 140
Valve 3 Anode . - 1200 260 1000 = 2 270 480 275
Valve 3 Grid 2 o e 1200 240 1000 = 2 265 480 275
Valve 4 Anode .. .. 1200 260 1000 = 2 270 480 275
Valve 4 Grid 2 - .. 1200 100 1000 = 2 120 240 140
Valve 5 Anode o e 1200 105 1000 = 2 165 480 265
Valve 5 Grid 2 o 28 1200 19 1000 = 2 50 480 260
Valve 6 Anode (BFO Switch 1200 170 1000 = 2 225 480 275
- Pos. 1).
Valve 6 Anode (BFO Switch 1200 40 1000 = 2 90 480 265
Pos. 2).
Valve 7 Anode o5 o 1200 275 1000 = 2 275 480 270
Valve 7 Grid 2 o g 1200 275 1000 = 2 275 480 275
Note

(1) On low impedance test points, very little difference in voltage will be found between the three
types of meter.

(2) On high impedance test points, very large differences in voltage will be found. In this case it is
preferable to use the meter with the highest resistance (i.e. preferred order, CT 54, Model 7X, Pattern
47A).

(3) When available, Avometer Model 8 SX and Pattern 12945 Avometer can be used. On d.c. the
voltages obtained will be similar to those for the CT 54. On a.c. the readings will be similar to those

obtained on the Model 7X Avometer.

Amendment No. 3




LIST OF -IDENTITY NUMBERS.

x ' Admiralty
No. Description, Patt. No. |
1 4h
1 :|Octal Base Valveholdcr(\fnlve 6J5G. Patt,CV1C67) | 1645 |
2 oo NR6L Patt.CV1281 )4 it ]
3 g * i " EKBG Patt.CVA94k )t i
L = % » " NR6L4 Patt,OV1281)» "
xS SRR Py nar " NR64 Patt.CV1281)~, "
6 i - » " 6J5G Patt.CV1067): b 1
7 " n on n 6V6G Patt. CV509 " ‘ :
8 Y " " 524G Patt,OV1863 I
9 Inductance Corrector. :
10 "Oak" type switch (2 bank) 693k
E S 'Raﬁ-'";onicmeter, S..33
: EZ' Couenser 200 mmfd. ) 5553
‘| 15  |Resistance 1 mogohn. 2764 |
§ 14 Resistance 1000  chms, U275, :
i 15 Condenser 0-1 mfd. 350v. D.C. ” w1278
§ 16 ‘| Condenser 100 mmfd. ) wuB66 | ,
i A7 Coil Semi-circular correcctor.
[ 18 " " " o /
19 n n " "
20 ‘.ll n " n
21 (T " "
22 Condenser 75 mmfad. 176139
23 Condenser -002 mfd. 112986
2 "Oak" type switch (A& bank) 76935
|25a - 25¢ 00113, turret
- [R6a - 26f : i
P7a - 27 Condcnser, Preset Vi1277 =
a - 28f |Condenser 10 mmfd. w2822 ) | B-T-
Condenser 30 mmfd. 72825
Condenser 25 mmfd. 15568
Condenser 15 mmfd, w2824 )
Condenser, Variable. (Pert of 3-geng) w1276
Switch S.P. One iiay. Wa0L6
Switch S.P. Two Way. 5571
Relay 1694
Gas Gap - 8431
Resistance 047 megohns. W2726A
Condenser 0¢1 mfd. w1278
Resistance 100,000 ohms, 1549
Resistance 200 ohms, 6874
Resistance 10,000 ohms, W54
Condenser 0.1 mfd. w1278
Resistance 300 chms, 76875
Condenser 0¢1 mfd, '\712I78
n " " I 1
n [ e [ n =
Resistance 100,000 ohms, 1549 :
Condenser @1 mfd, 71278 l
- 47| Coils, Turret. “
- u8e[ " " R.F, 2.
9n - ,9f| Condenser, presot. w1277
B ”™ oo Varicble, (Pext of 3-ger W12
enser ariaoble, [¢] -gen 71
833&0:1:01"50 mmfd. 7 3-geng) W33 16
Resistance 22,700 ohms, 1 wu.tt 3056
Oondenser 0-1 mfd. w1278 i
.| Resistance 750,000 ohms. . : W6881 | :
5 i f £51
3 4 "::LQ \




e

Admiralty

. Description. Patt. No|
Resistance 100,000 ohms. 2746
Potentiameter 3000 ohms, 5556
Condenser 20 mfd, 760
Potentiameter 100,000 ohms. 3978
Condenser 0¢025 mfd. 5554
Resistance 47,000 ohms. 727584
Resistance 200 ohms. W68 TL
Condens;r 0-1 mfd, . 1278

" n "

" n n "
Resistance 470,000 ohms, 276 24,
Resistance 300 ohms. w6875 -
Resistance 40,000 ohms, JA54 L i
Condenser, 0-1 mfd. 278 ) :
Coils, Turrct )

I g R.F. 3.
Condenscr, presct W1277 §
Condenser, variable. (Pert of 3-geng)| 11276
Condenser 50 mmfd. 73316 %
Resistance 300 ohms. 6875
Condensor 0.1 mfd. w1278

" " "

n " " n
Resistance 100,000 ohms. w1549
Condenser O+1 mfd. 171278
Resistance 200 ohms., 6874
Resistance 100,000 ohms, WA5L9
Resistance 10,000 ohms, W54
Condenser 0¢1 mfd. 1278
Resistance, 100,000 ohms, 1549 |
Coils, Turret.

" " DBT.
Condenser, preset 277
Condenser, variable. (Part of 2-gang)| W5577
Oondenser 50 mmfd. WI3316
Condenser 0-002 mfd. w2986
Ocndenser 0.0005 mfd. 2574
Condenser %0 mmfd. 172825
Resistance 2-2 meg, W2765A
Resistance 3,000 ohms. 16879

| Resistance 47,000 ohms, V27584
Condenser 8 mfd. s (5567
| Resistance 220,000 ohms. W6877
| Resistance 47,000 ohms, ¢ \[27584
Condenser 0:001 mfd., | 4959
Condenser O 001 mfd, 4959
Rosistance 2:2 meg. W27654
Condenser 0¢4 mfd, 350v. D.C, 1278
Cozls y turrot
: RET,
Condensgr , preset Y1277 ¢
! Condenser 0001 mfd. 3491
,Cond.ensqz', ‘varieble, W5577




. ' Admiralty
Description. Patt. No.
Condenser 50 mmfd. ' 13316
Condenser 0°002 mfd. 112986
Condenser 0-0005 mfd. N w2574
Resistance 100,000 ohms. . - 1549
Switch "Oak" Type (one bank). 176685
Condenser 0.1 mfd. 1278
Resistance 22,000 ohms. W36764
Resistance 75,000 Vi6880
Resistance 1,000 ohms. : ¥i6878
Condenser 0°005 mfd, 973
Resistance 470,000 ohms, V27624
|____Resistance 220 ohms, V115424
Resistance 10,000 ohms. ' WgSgA i
Resistance 30 ohms. 16882
Transformer (speaker). weF 15064
Resistance 750 dhms, L4064
Resistance 750 ohms. WL06Y '
Condenser 25 mfd, G w6461 I
Condenser 0°*01 mfd. V2813 !
Condcnser 0°25 mfd. 34T |
Condenser 0-005 mfd. Vi973
Resistance 10,000 ohms. WASL,
Resistance 4,700 ohms., Tl'h-11+9A‘
Switch S.P. one=way. s 12046
Speaker (internal) |
Jack. . ! 676
Rectifier. . ' w3551 -
Choke, 6077 or W5803
Condenser 8 mfd. or 16 mfd. W5567 or W5205
Condenser 8 mfd, % V5567
Resistance 3,000 ohms, 6879
> Transformer (Meins) - ; 5558
Resistance 4,700 ohms. YuAL9A
Moter Switch : , (/0%
Meter - w5775
Fuses 529"
Switch D.P. one-way e 1367
Door Switch w5980
Switch S.P. 5-way :
Resistance 7 ohms % watt (overwound)
Lamp Box. A
Condenser 4 m.t:.d. WM'.I.Z'/
" " 1
n " " n
Link or resistances 7058 and W14
Barrel Type Switch
- Gyro Motor X : : 7487
Resistance 10,000 ohms, - T544
Resistance 10,000 ohms. 155
- Condenser 100 mmfd. . 172985
Range Switch -
Tuning Control p
Gyro Resct z
Condenser 30 mmfd, ' : 172825
Matching Transformor Unit. A ; Thesc
Resistance ' 117} ‘items
Transformer £ - = © lare
Matohing Transformer Switch [ used
Warning Lamp - : ; ion A
{  Terminal Box _ ; B S | fenly,
i 2 > £ <

= When choke (Patt.. 6077) is nﬁ&i, i—tﬂml139, is an 8 mfd, condonser
(Patt. W5567), When chcke (Patt, 75803) is used, item 139 is
then a 16 mfd, oondenser (Patt. 5205). - :

3 15
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D/F RECEIVERS FMA & FMB

i
|

y

)

[

!

|

[

|

[

|

)

¥ |
P 1 |

(RANGE 1 ownuY)

WIRING DIAGRAM
VIEW LOOKING AT TOP & FRONT OF INSTRUMENT

".}g!
&
o=
< )
0
FOR MOTES & COLOUR CODE REFERDNCE SEE Fia.3.
FOR VALVE BASE CONNECTIONS SEE Fig 4.
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D/F -RECEIVER FMA.

WIRING DIAGRAM

2
£
5
3 DETAIL OF MATCHING TRANSFORMER UNIT (ITEM 165)
o |
k.
3 ] _]'
. d|| I
§ Ifi |
:l || \ ¥ nearen
;. '| | | 7 Leap
: ol I: ' :
£ || Il ) 169
IL I If
Il ': | I
I I
£ 5 qd
:' :I Il |y 000000 Riv il
E ll || {l RIY R/Y i

[ l

" Il = :IJ

([T

If h

|

ll k WITHOUT

BRAIDING

' POR NOTES & COLOUR CODE REFERENCE SEE FIG. 3
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D/F RECEIVERS FMA & FMB

VALVE BASE CONNECTIONS

VALVES Nos 126 VALVES Nos 249425

6F SG PATT. CVI067 NR&64 PATT CVIZBI

Bz s
(_ e — PE—— — —

VALVE N 3 VALVE Neo.7”
6K 8G PATT CVI944 6V §G PATT. V508

VALVE Ne B
sZ 4G PATT.CVIBE3

/\(_ ' !
( ) NOTE:- VALVE BASE CONNECTIONS

LOOKING FROM UNDERNEATH OF CHASSIS
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D/ RECEIVER FMA

FRONT WVIEW
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D/F RECEIVER FMB

FRONT WVIEW
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COWER REMOVED

VIEW ,

D/F RECEIVER FMA

FRONT
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D/F RECEWER FMB

FRONT VIEW, COVER REMOVED
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D/F RECEIVERS FMA & FMB
REAR VIEW, COVER REMOVED
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D/F RECEIVERS FMA & FMB




1
D/F RECEIVERS FMA & FMB
; RECEIVER CHASSIS, UNDERSIDE VIEW.
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D/F RECEIVERS FMA % FMB

INDUCTANCE CORRECTING UNIT.




D/F RECEIVERS FMA & FMB

RADIOGONIOMETER S33.
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AF.O. “P" SERIES DIAGRAM 41/48

BRACKET AND |
TYPE (1S SOCKET)

T '%/

(AMREF Ne 10H/276)

A.R §6182

FILTER UNIT DES.I2
CIRCUIT DIAGRAM

TO DECK INSULATOR

- A.P. 13845 CABLE

) A.P. 65183 GLAND
AP WE44E JB.

FILTER UNIT
H/F.DES .12

~

{’ . -

TO AERIAL EXCHANGE OR
TO RECEIVER FMA/B
(WHEN NO AERIAL EXCHANGE (S FITTED)

A.S.R.E.

TYPE ISB PLUG
(A.M. REF. N° IOH/181)

S

| ;
ufp=---—-—----

A.P. CV980 ARRESTER :
l A.P. WeR48 GLAND 5

- ———————— /1= <+— DIRECT EARTH CONNECTION

A.P. 138|808 CARBLE

]

CH TG R

DRWG. NS H 4 45/19
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