D/F QUTFIT FM?7 LAl

Date of Design i~ 1950,
Frequency Range:- L2 - 1000 ke/s.
Components:— Framecoll 819, 322 or 317.

Tuner Amplifier 3Z3.
Radio Gonfometer 527.

Reference - admiraliy Handbook of W/T (1238) Vel. 1I, pParas. T12 to 37.

1. D/F OUtfit FM7 15 a ship's M/P directlon finclng zet working on tie Bellini=Tosi principle and cmploying
a fixed frame'coll sysiem.

Three types of frame cgil are used, 319, 322 and 317. Frame Coils 319 and 320 are normally mounted
an 4 bracket fitted on the fore slde of tlie Lricge structure. 20 is fittad In destroyers ana smaller
vessels, und 319 In crulsers and abave. 317 i3 (itted In ships wierc it Is diffteult Co accommodate 322 or
319 and {s usually ritted amidshi;s on & pedesial.

The arinsisle coiponents comprising D/F Jutfit FM7 are Tuner amplifier 52 anc Rac‘iogonlomel:er_.—‘-{)_
togather w[th their associated switches, supplies, ete. A photograph of the complete ajparatus ls givEl In
Fip: A.

Recelver Outfit CSB (Tuner-amplifier B19) Is sometimes fitled in the same rack as D/F outfit FH7, but
is not used for D/F purposes.

DESCRIPITON OF CUMPONENTS.

2. FRAME COILS 519/s22.

These two Frame Coils are zimlilar except in size of loops. Each cofl consists of Uwo inequal sized
rectangular tubular framevworks disposed accurately at right angles and mounied 25 & coumon upright. The fore
and aft leop consists of Lwd turns in series and the port anc starboard losp three turns in series, of rubber
Insiulated cable wound on Tufnol spacers [ixed at each corner of tThe loops.

Frame Cofls 319/22 are normelly flttad on a brackei mounted on the fore slde of Che bridze structure
as hizh as possible without fouling the line of sight from the bridge. '

Se FRAME COIL 317.

Frame Coll 817 Is mounted on o ' G® pecestal and nommelly fitled on the upper deck or other con=
vanient position of certaln elasses of destroyers. IL consisis of wwo 4! 6" sguare loops placed at right
angles to one another, each consistinmg of two turns in series of rubber Insulated cable wound on loaded
cbonite spasers Inside @ 1-Inch metal zube frame.ork, The fowr tubes enslozing the frame coll wincings are
inter.upted near the Lop by moulded cbonite Insulators. This arreagement grevents induced currents Irom
eireulating round the metal frame. THESS INSULATORS MUST 3E EEPT CLEAN AND ON O 4CCOUWT SHOULD THEY BE
JAINTED JVER,

A pointed red, which is conngcted to the centre supporting strug, is fitted on the Top of the frame
«oil as a protection against the effects of lightning.

k. OPEN R SEN3E AERIAL.

The open or sense agrial Is & single wire recelving aerial of not mere than 4O-ft. and not less than
30-ft. in lenzth., It should be erected as near vertical as possible,’the inclination from vertical not
exceeding L5 desrees unless compensated for by additional length. The aericl should also be as far removed
from masts and from main aerial leeders as possible, particularly the upper end whlel should be at least
12 leel away,

The use of a pable connection between deck Insulator and office Introduces a loss of efflclency due
to the capacity of the cable. This loss of efflelency I5 mraciieally proportionnl to the length of the cable
and has to be compensated for by increased length of aerial.

S INDICTANCE=CORRECTING aND 3W17CH INIT FOR D/F.

This unit conslsts essentially of three joreened assemblies of apparatus moupted on & comnon metdl
plate and protected by 2 comson metal cover. The Lo Upper compartments are similar, each comprising a
tapped inductance with switch (155)(157) having dial markings of "0~-14®; a barrel type locp aerlal switeh
(154) (156) with three positions and dial markings of “E.RTH®, ®Jin, ®OFFe; 2 termminzl bex (160)(151) ricted
with 2as gap arrester (163)(164) and marked "To Loop®; and & plain terminul Dox marked “To Gonlo*. These Lwo
upper assemblies are connected in the F & 4 and ¢ & S loops circuits, and when the outfit Is callbrated the
correct setting for the inductance correcting switches (135) and (157) Is decldec upon for different frecuencles,
IT [S ESSENTIAL THAT THESE SWITCHES SHOULD BE T THE CURRECT SETTINGS FOR THE FREQUENZY IN USE SINCE A WROND
SETTING WILL INTRODUCZ 4 BEARING ERROR. !

The lower compartment contalns a 50 volt relay (130) @ barrel type awitch (143) with wwo positions
marked YCarth® %on® which brings the sense aerial into clrcult, 2 terminal box (162) ritted Wwith 2 gas gap
arrester and marked *3cnse aerldld and a plain termindl box marked *To Key®. The 50-volt relay (130) Is
operated from the transmitber control positlon and acts as a safely device by earthing the sense aerlal during
transmissions. A switch (149) warked ¥Key® ®uff-0n® situabed ab the bottom of Lhe panel and obscured by the
goniometer in Fig. &, {5 hrovided to break the relay circult when there is no possibility of thc recelver
belng damaged by own ship transmlssions.
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The gas gap arresters are coonected across the {nput verninals [or each leop and between Lhe
senso aerial and earth. & circuit diagram of the unit is shown in Fig. &. From this it will be seen thatl

the function of the switches on the inductance correcting anc swl teh unit are as tabulated below =

Switch Position Function
Loop #erial Switches rEarth" Conneclts loops Lo eartll,
{155} (156)
N Connests loops Lo the Gonlemeter Field colls
(The nermal werklng
position).
noFF" Isplates the loops.

(Used when ceprying
out tests)

[nductance Correcting o * L pisconnects one side of the correcting Inductances
3witches (155)(157) from the loop clreuit.
Any position other conniects all, or part of the correcting Inductances,
than =0 f.e. depending upon the switel posiilon, In perallel with
aesitions 1 = 14 the loop aerdals, thus Iatroducing @ shunt across

the loop congerned. This {5 done in order to balance
up the efficlensy of tac aerials. as staled dbove,

a wrong sesting will Introduce an errar. In practice,
only one Inductance 1s used on any one [requency and in
many ships 1t will be found that only the inductance
(155) in the F % 4 loop {5 used, the Inductance In The
P % 3 loop always remaining on "OR,

Sense Aerial Swltch kEarch? Connects the sense aerial to Earth,
(148)

RONW Connecls the sense aerial via condenser (11) to the
{The working position) acrial switech (10) on the recelver.

6. RADIDGINIOMETER S27.

Owing to the smallness of the 2erial system It has been found necessary Lo obtain the maximum
sensitivity In all parts of the recoiver apparztus and for this reason Gonjometer 527 has been desipgned with &
very high co-efficient of coupling between the fleld wincing and the sgearch coil. A higher degree of coupling
than thar obtainable in ordinary gzoniomcters has beon dbtained by windling the colls round a centre core of
specially prepaced Iron.

The gonjometer consists of a fixed search coll (151) and two field colls {152)(152) placed very
accurately at right angles to one another and which can be rotated In the space enclosed by the search coil (151).

The goniometer is fitted with @ dial bearing indicator which consists of Lwe scales. One scale is
fized and 1s marked O =~ 180 degrees, RED and GREEN; tie other 1s a rotatlng scale, gradualed from u - 360 degrees
driven by the ship's master gyro Compdss SysSLOM.

The fized scale pnables relative bearfngs and the rotating scale true boarings to be read,

CARE MUST BE TAKIM 7O OBTAIN A CHECK FROI THZ NMASTER GYRQ COMPa3S AT LEAST ONJE i WATCH LHEN D/F WATCE 1S BLINC
KEi'T, AS ANY ERROR IN THE GYRO ROFEATER WILL INTRODUCE AN ERRGR IN T4Z TRUE BE~RINGS READ.

That part of the nuadrantal error which Is not correcied by tae Inductance-Correcting and Switch
Unit Is corrected by means of & quadpantal error correcting device In the gonlometer consisting of 2 fixed cam
fitzod in the centre of the goniometer scales. This cam Is cut according o the curve of errora obiained
during tie Inltial calibratian. The vhite peinter is operated by The cam and thus gives a corrected bearing.

NOTE := The maximum correctisn which can be applied by cam = 410 degrees. If any additional -
sorrestion Lds 5o Beo applied the wiite sointer must Ue ignsred, the bearing reac from the
black golnter and thie correstion obtained from the curves provided at callbration., A
specimen copy of & "Report of Calibratlon' is given on pages L2 and L25.

The angle divicing device is similar to that supplied on standard radiegoniometers and WOrKs on
the same principls, This device [s being omitted in radfogoniometers now being manufactured.

s TUNER AMPLIFIER B3

The receiving instruments of D/F Qutfit FM7 are contained in Tuner Amplifier B23, which covers a
frequency range of L2 = 1000 ke/s in flive steps by means of a range switch (1B) operating a turrel drum
contalning the R/F and Deat 0sclllator cofls and cpltgning condsnsers. Tuning over each range 15 effected by
neans of @ single tuning control (13) operating a 6-ganged condenser. The ranges are as follows ;-
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Switch Freguency :
‘ Position. * Band.

2 = 90 ke/s.

a0 = 180 ke/s.

v 180 = 310 ke/ss
310 = 570 ke/s.
570 = 1000 ke/se

o Eel o -

The receiver comprises four stages of R/F amplification with tuned transformer coupling, an anode=
bend detesctor, beat oscillator and two stages of A/F amplification, All six tuned circuits, including that of
the beat oscillator, are matched and tuned by the 6-ganged tuning condenser. A pointer coupled to the Luning
control travels over a scale calibrated in approximate frequencies. The scale is changed by the operation of
the range switch to show the correct calibration for the ranze In use,

Volume conurol is effected by jsans of a knob (61 and 116) controlling iwo ganged potenllometers, one
of which alters the gain of the second, third and fourth R/F stages, while the other alters the A/F gain.

The receiver has & very great reserve of amplificatfon fn hand and tho oubpus Lo the phone jack (143)
is thercfore celiberately curtalled at & certain power level o avold aural shock.

If too nuch gatn s used on & pood signal the asplification of vhe nolse components may reach the
same cut~off level as the sigail component and swamp the siznal, Therefore the volume control should be used
with discrimination in order to obtain the mosT faveurable signal=to-molse ratio,

output Terminals (158) for a loud-speaker connection are provided,
All the controls are momtod on Che front panel of the receiver and are as follows:~

(1) Range Switch (12).
{i1) Tuning Contrel (13).
{111) Aerial switeh (10).
(1v) Sense (nput Control (20).
{v) Semi=circular Correotor (15).
(v1) Volume Controcl (61 and 116).
(vii) R.1.3. Control (L5).
(vi11) Beat Osecillator Switch (117).

The control knob of the R.I.S, control (45) 1S coloured RED and it ip essential that this Knob be
kept in the ®OFF" positicn vhen the R.1.5. equipment s not in operation or 1s not fitied; otherwize the recolver
will surfer some reduction in efficliency.

Access to all the valves, except the sense valve is obtained through the large door on the left=hand
side of the panel, while the sense valve [s accessible through the small door on the right-hand side.

8. INPUT CIRCUITS.

) The arrangement of the input eirclits of the receiver 1s determined by the settimg of Che aerial
switch (10). This switch has four positions, labelled W3earchM, sLoops®, "Corr® and "Sense¥ respectively. The
circuft arrangements for each position of the swlteh are described below.

Fig. C {f) shows the equivalent input circuits when the aerial switeh 1s in the ®"Search® position.
The Sense/Search aerial is cormmected fo the grid of the rIrst R/F valve (1) through its 0.002 mfd. series condenser
(11) and & 10~mefd. condenser (70) in the cofl turret. In a1l other positions of the switch the "aerial® side of
the condenser Is earthed, thus cenneching the condenser in parallel with the tuning condenser (27 .

Fig. C (1i) shows the egquivalent input cireuits when the aerial switch is in the "Loops® position,
The Sense/Search aerlal is discomnect:d and earthed, and as the radiogoniometer search eail Is permanently
connected to the input R/F transforuer primary winding (25) via the semi-circular corrcctor coils (14) (16),
bearings and reciprocals can be taken In the ordinary way.

Fig. C (111) shows the equivalant input circuits when the aerial switeh !s In the #Corr ® positions
The Sense/Search aerial is connocted To the moveable winding {15) of che Semi-circular Corrector through tho
serial series condenser {11) and a 100-mmfd. preset cundenser (18). The other end of the winding is earthed.
With the switech In this position, correction for plurred zerog due to the semi-circular effect of the ship's field
may be obtained by adjustment of the semi~circular Corrector gontrol (15).

Fig. C (iv) shows the equivalent Input circuits when the aerfal switch 15 in The "3ense® position.
The Sense/Search aerlal is congected to the grid of the sense valve (9) via the 0,002 mfd. aerdal series
condenser (11) and the Sense Input differential condenser (20). The sense velve injects into the search coll
gireuit a signal 90° out of phase with that obtalned from the gontometer and enables the true direction of the
transmitting station te be determined by use of the carcioid characteristic thus oblained.

% WER SUPPLY,

The H.T: Suppiy of 200 volts D.C. is taken from a Potl. 12048 Rectifler Unit, Design B and is fed
through the safety switch (147). When the valve access door is opened the safety switeh (147) is broken,

‘The L.T. supply is obtained via the gransformer (146), the Primary of which is fed from the 230 volt
50 eycle supply to the Rectifier Unit,
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10. OPERATION.
The procedure for operating the D/F Qutfit Is as follows:i=
{f) Heke the A.C. supply switch (159) on the Patt. 120448 Reetifier Unit Design ®BN,

(i1)

(1i4)

(1v)

(v)

(vi)

(vii)

(viil)

{ix)

{x)

(xt)

(xt1)

(xiit)

(xiv)

{xv)

Set the loop and semse aerial switehes (154), (156) amd (148) vo the ¥ONW position.

Set the Aerial Switch (10) to the Wgearch® positiom and the semi-circular corrector (15}
to its zmero position i.e. upright. '

Set the Inductance Correcting Switches (155) and (157) to the correct settings for the
frequency Im use as stated In the Report of Callbration. (Omly one switzh is used on
any one frequency. Uhe other switich being set to WOR).

Set the range switch (12) to the reguired frequency band.
Set the Heterodyne Oscillator switch (117) to C.M.
Set the tuning control (13) to the required frequency as shown on the callbration scale.

Tune either side of the indicated positfon uatil the signal is heard, If the signal s
modulated the Heterodyne Oscillator Switch {117) should be set Lo ®1.C.W.%, except in the
case of R/T signals,

Set the volume control (61) (116) to give reascnable signal strength in the telephones.
The signal should not be too loud,

Set the aerizl switch [10) to ®Loops® position and obtain bearing (or reciprocsal} in the
usual marner by adjusting the gonlometer polafer to a position of minimim signal

Increase Yolume Control if necessary. Note the gyro and relative bearings, reading from
the white floating pointer If the cam corrector Is in use, otherwise from the block pointer,

Set the Aerial Switch (10) %to sense® (This operation brimgs In the sense aerlal and strength
of sfgnals should fncrease). See that the “Sense Input Control® (20) 1s In the working
position. 1f the worklng positlon is not known iT should be obtained as instructed in para,if.

Turn the goniomater pointer clockwise but not more than 90°, If the signals decrease when
the peinter is rotated clockwise the bearing on which the pointer was tralned (i.e. i.e. the

bearing noted in operation (x) Is the tLrue bearing. If, however, signals increase then

the bearing noted is the reciprocal and the goniometer pointer should be turned through

180° and tra‘ned on the Lrue bearing before proceeding with the next operation, If the sense
Indication 1s poor, check the setting up of the sense Input control (20) as detailed In para.tt.

Set the Aerial Switch (10) to ®Corrector® position and adjust the semi-eircular corrector
control (15) until & well-defined minimum {5 obutained, keeping the gonlometer pointer tralned
on the true bearing. This procedure will give a well-deffned minimum with & blurred
reciprocal.

Read off the gyro and relative bearings and if time permits check the sense.

If the Cam Corrector is not being used apply correction for quadrantal error from Lhe curves
provided. (See Note (i1) and Report of Calibration, Para. 17, Sub-para. (8).

Note:- (1) The minimum obtainad at operation (x) may be good enough To allow omlssion
of cperation {(xi11).
(1i) To avold confusion when applying correction to relative bearings, as opposed
to gyro bearings, the following rule is recommended:=

®Apply all POSITIVE Corrections CLOCKWISE and all NEGATIVE corrections ANTI-
Clockwise along the scales concerned, irrespective of whether gyro or
relative bearings are belng corrected.

It should be noted that the sign of the correctlion given by the curves 1§ arramged for

application direct to the gyro bearing. 1f the gyro is out of action and relative bearings are
being reported, the sign of the WREDY correction must be reversed !f the correction is npplied
numerically. The rule récommended above makes Il unnecessary Lo reverse Lhe sign.

11. PROCEDURE FOR OBTAINING THE WORKING POSITION OF THE SENSE INPUT CONTROL.

(1)

Set the Aertal Switch (10) to the "loops® posivion and train the gonlometer pointer on the
true bearing.
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(14}  Swisch To Ysense® and turn Phe goniometer pointer 20° in a clockwise directian,

(£41)  Adjust the 3ense Input Contrel until the Signal strength Is & mintmus, 1€ the goniometer
pointer wes trained on the peciyrocal bearing In (i) above no sense minimum will appear
and the peinter should be turned through 160°, The sense minimun is very pronounced and is
unlikely to be confused with normal variations in sfgnal strength caused by adjusting the
Sense Input Coptrol,

The adjustmont ts foiriy eritical but once 1T is obtained no zlteration 1s required unless
@ large change in frequency is made,

12.  TROCEDURE FOX OBVAINING JN4- BESRINGS.

Jnen Leking bearings of o station which has aiready been tuned in and which is only working
for short peciods, the aerial Switeh (10) méy be leff in the “Corrector® fnstead of the M3earch® or
YLoop® positiohs, thereby reduging thie number of switch movements. Care should be taken ro see Lhat
Lhe Semi=circular Corrector (15) is set To its zero position i.e, upright, when not in use,

3, TESTS T0 BE CRISD OUD UM SETTING DJ/F HATCH.

(1) Check the goniomeler gyro repeater agai nst the ship's Master Gyro Compass,
This check mist be ropeated at least once every watcho

(2) Check the alignment of the goniometer pointer, The procedure is as follows ! -
(2} Tune in 2 strung signal.
fi1) Put the derial Switch (10) to the loop positiony
(1i1} Break the P & S loop by putting the P & S loop Aerial Switeh (156) to the "off® positian,

(i¥) WNote the position of the zercs on the goniometer, They should appear at 0% and 180° an
the relative gsenje therehy indicating that the pointer is correctly lined up with the
rotating field coils,

The test may be carvied out using the P & S loop, in which case the zerns should
appear at RS0 and 090,

Zeros may be sharpened by putting the sense Aerial Switeh (14E) to the "Eacth®
position during this test,

14  CARE AND MAINTENANCE.

———

The contact surfaces of zll barrel Lype switclies should be siecred every three months with
2 little wnite vaseline to ensure iow resistancs contact, It 1s most important thet no resistance
be introduced into the aerial efrcuits and that the resistance reedings obtained in Routine Test
Noo4 at calibration should be mdintained. An Increase in resistance of oply 1 ohm {n one 2srial may
cause a bearing evror of as much as 5 degrees,

a

The contact paths of filament rhessiats should be sneared periodically with graphite grease,

Avaid removing 2 vaive mmaniﬂ_y as it may be damaged by striking the pane) overhead or the
legs may become defective,

Do not slam the valve access doors. Keep the cantact surfaces on the doors and panel as clean
as possihle;

The surfaces of instrumenis must be kept free from moisture and dust, and sare haken not Co
dapsge the fine polnters, or slow-wmotion devices,

The grooves im Che contaet rings of variable condensers should he cleaned periodically
with a soft rag and lightly sumesred with white vaseline, This agsists in keeping instruments from
betlng noisy when the tuning condensers are in use,

The use of white vaseline (s preferred Lo oll a5 it 15 less liable vo evaporanion,

Tc is essentjal for efficient operation that the instrumemts should be kKept absolutely el 2an
and under nermal clreumstances in instant readiness for use,

15,  ROUTINE TESTS. -

Periodical tests should be carried out Lo ensure the correct fumctioning of The apparatus. A
1ist of tests is tabulated below and vhile no arbitrary rule can be laid down to state how of Ten the
tests are required, they should, in general, be applied in accordance with colum (f).

411 the tests should be carried out immediately peior to calibration,

Test Nao,? should ve dope after the outfit is first ritied when Lhe specification is avallablae,
The position of cableg rigging ete., shoeuld pe carefully noted for further reference when this tast
1s required and the spacification is not available,




Gas gap arrestor In Patt. 1914 JB {s not essential and may be removed provided one Is fitted

in terminal box (162) on the Inductance Correcting Unit,
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TABLE OF ROUTINZ TESTS.
(a) {b) te) (d) (e) (f)
No. Test Fault Cause rRemedy To be carried
out.
1| Examlne aerials and rlgzing In Items not In | Faulty Correct as Monthly.
vieinity of the D/F coll and accordance with Installation. | far as poss-
confirm that it 15 in accord- specification. ible and
ance with speelllcation. Check call attent-
O/F frames and sce tha: one cofl [ fon Lo
I's exactly fore and afl as seen l polnts that |
from forecastle or quarter deck. cannol be |
] rectiriad. |
2 | 4
2| Test Insulation Resistance of Insulation i Frobably Locallse Weekly.
each frame aerial to earth res{stance less . Junction fault,
with a megger. Frocedure ;- than 10 megohm box at repair ir
(1) Remove cover plates or large basd of ROS3103N,
trom terminal boxes cdifference between frame coil otherviise
(160) and (161). PX3and F & A but may be request
| Loojs. In frame assistance
! (11} Remove gas gap arrestors | or leads. of
(153) and (18L) from 1 : Dockyard or
terminal boxes (150) and D/F Cfficers.’
{161). i |
I (111) Set loopaerial swliches I |
i (154) and (156) to ®ONe, Ir
1 I {iv) sel inductance correcting i
I switehes (155) and (157) i
Lo =Qw, A f
(v} Remove cover plate from |
terminal box at rear of | |
goniometer and disconnect | i
\ | leads marked F & A, P & 3.
(v1) Test insulatlon betwesn -
1 one leg of each pair and |
! earth, the other leg
; ‘belnz fsolated.
3 | Test insulation of Sense Insulation robably Localise Wdeekly. l
Aerial o earth with a resistance less Junetion fame, |
; : megger. Frocedure = than 1 megohm. boxes or repair if 1
| (1) Remove Cover Plate :Eﬂal pa:si‘ni.e. 1
H from sense aerfal St Shisw oo
; terminal box (162) bfmm ::q':eit
: and take oul gas gap capde. raDs"::lce
i arrestor (165). et
| 1 yard or
!(11) Renove gas gap arrestor D/F Officers.
! (ir ritted) rrom Patt.
| 1914 4.3, x
]
L1111} Remove cover plate |
from sense Aerlal |
I terminzl box (155} on
! B23 and disconnect
! sense aerfal lead.
i f(w) fut Sense Acrial
: Switeh (143) Lo monw,
i (¥) Teost between sense
aerisl lead and earth.
L Measure ohmie resistance of Difference in Broken Locallse Monthly.
| each fraue aerizl circult resistance - wire or- fault by
with bridze megzer to two exceeding 0.5 fmperfact test and
decimal places. Frocedurs ;- ohrm. contasts In renew or
(8. Gatwi ouE SpePASions (see para.il). the cireult. | repair where
(1) to (v} of Test 2. gy
(#1) Take readings of
F > Aand ¢ & 3 Loops,
x
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(a) (b) (2} {d) (e) {f)

No. Test Fault Caus® Reredy To be carried

out,
5 Heasure the ohmic resistance of High resistance |Broken or oxanine all lionthly.
the windings of the gonlometer, greater than the |imperfect soldered
Procedure :- following contasts in | conngetions
(1)  With lsads disconnected as PiAstes 3= e citouite) Snd rape
in tests 2 and L measure Conio 327 Field 85 necessary.
field coils across coil 1 ohmg
terminals F & A and P &% 8. Search coil

(11) Remove Cover Plate over Gl
search coil terminals on
the left hand side of tle
gonionoter and dfsconnect
leads,

(111) leasure search coil
sarogs the search coil
terminals,

& Test Tuner amplifier D23 by Ne s1:nals or Defogtive Make sure Ghat a1y,
recciving signals on all intermitient. Recoliver @1l leads have
ranges, or weak or beon gorvectly

reception, as30clated connesh ed 4nd
apparatls, Switeies nogg,
TREL wollages I
A9d Leach dpaingt
Labie in H-;m::h[-.nf‘!
IT nesussary wry
nes yaves, [ake
sure LLab Lupret
coll contasts are
clean and mking
contoct and that
lowd spedkery if
being used, is
"S-J“Z!. gd ong
.r_r,m-ur.xl. en-
deZvour to
loculise foult
and e:fect o
repalr,

7 Test Acceiver, Rotate Poor or nolsy Bad valve Make gurg Ghat Vaelly,
Ganfometer pointer while recepiiong cannectiong | rle Joints and
receiving signals, or imper— logus Erom searsd

fech c0il of gonlio=
contacts At mgter to B23 are
the slip sorrectly made
rings of saidored and
secrch eoll, | fitved, Test fon
2eylty valve, If
NoGessary raove
covor from Gondar
neter,  claan
rolating contanhs
and smear lighily|
with vaseline oll

8, |Test sense=finder on known Impossible to Defective |Try new valve lanthly,
statlon, This should he obtain a sat:- valve or vary the lenglh
checked at H/F end of rangg, isfactory unsuitable Jof thc =ense

- See that 3gnse Aerial Swifch gsenge; or sense aepial,
(148) is turned vo @oN®, sense roversed aerjai,
at high Leads %o
frequenciesy Gania too
long or not
of spscif-




Noy

o)

(o)

Test

D/F QUTFIT FM7

LA23

(1)

Fauly

| (<)

Causs

(e)

remedy

(1)

To be
carried out,

(1)

Test Jemi~cirgular Corregctor.
Procedure :=

Break frame aerial
cirocuits by putting
Loop Aerfal Switclies,
(155) and (156) to
WEARTH"

See that the sense
Aerial switah (147)
is turned To MONTW,

sense aerial is conn=
ented to the sami-
rirgular corrector).

Put ferial Switeh (12)
to the "Corr." positlon,
(In this positlion the

or minimum not
observaed when
Knob mrked

is turned to
the mid-peint
pogition.

Wo signals heerd

"Semy -Cire_Corr

Defect in
instrument.

Put right as
far as
possible,

Menthly.

Line

(1)

(4i1)

( 11r')

(Part I).

up the Coniometer
Progedure ;-

Break the P & 3
Aerial circuit by
putting the ¢ & 5
Loop Aerial Swiich
(156) to "OFF",

Earth tlie senss
agrial by purving
fhe sense Aeriil
switch (148) to
AEARTHE,

Recefve a strong
signal o the F & A
Prame Aeridl, (F & 4
Loop Aerial Switeh
(154) set to noin)

Set Conlometer
pointer so that one
zero is at O degrees
on tiie inner seale,

Reciprocal,
Zera nowt
at jso",

Delective
Joniometery

New Conio=
reter,

Menthly.
The seiting
of Lhe
pointer
should alviays
be checked
on setling
D/F wateh,

1

Line
(Part

(1)

(1)

(i11)

up the JontomeLer
I1)e Procedure :=

Break the FF & &
aerial cirveult by
putting the F & A
Loop Aerizal Swivgh
(154) o wOFF®,

Barth the sense
derial by putting the
sengs Acrial Swinch
(145) To PEARTHY,
Rege!
signal o the P S
Frome Aerial (P X S
Loop Aerial Switch
{456} set to WONU),

& a sLrong

Zeras not 2t
90 degrees Red
and Greeng

Defective
Contometer,

New GConio—
meier,

Monthly.

i2

Test for sense,
approximate bearing of
sufiteblae station, (Not BZC). |
At least tio becrings
should be taken.
approximately 250 ke/s and
the other on approximately
160 kels,

Take

One on

Revarsed or
unrel Tanle
sSense,
Baaring
greally in
error.

(a) Possibly
wrong value
of ship's
nead,

(b

—

Loop aAerials
ar lecds
wronzly conn=
ected to gonlos
meter giving
bearing In
wrong guadrant,
Another Aerfal

nedr D/F coil
tuned to sanme

{a) Check 3hip's
liead,

Trace and
check leads
fron frame
coils to
Gonfoneter,

(b)

Isolate
;':.0!'1 alu

(e)

frequency.

tieekly.




LA24 D/F OUTFIT FM7
B e = S
{a) (&) T {e) {d) (e) (r)
No. Test Fault Cause Reme oy Ta be
carried out.
13 |Test gyro repeatar, Cug. by ‘Lost motion Gears meshed Set pears so as Weelly.
gausing the master gyre to botween master too Lightly, Lo pive a
be tumed slowly through and repeater imperfect slizht play
|360% rirst clockwise and f.0. foilure to | transmission | () on the
than anti-clochwise, keey In step, from the rotating scale,
master gyro Report aother
or defect in defects Lo the
repeater motor.| depertment in
charge of gyros.
1 [Barth link in reetifier
12043 should be connccted
to frame for B23 (See
Hote)..
15 |Test R.1.3s gear with interference still| Fuses in Phase | Check fuses
R.D. - transmitter zontinuous, 110t | Contirol Unit ang wiring,
worning. light on phose blowin. A.C. reneliing vhers
sontrol unit not made In necessary.
does nol show. R.D,F.0ffice, ‘ 1
NOTE := 4 B21 E/F DJF Receiver may be used in the same office with @ B1B or B23 but a

separate rectif fer unit 12048 must be used since H.T.= for a B21 must not be earthed,

16o  CALIBRATION.

O/F calibration should be carried out in new ships after completion and in existing ships :=

{a) iMeon a new D/F Oubfit 15 ficted,

(b) 1f the nosition of the frame coil Is changed,

(z) I any elterations te the ship's structure in the vicinity of the coil is made
Check calibrations shouls Le carried out at intervals nof exceeding twelve months,

“hen the D/F sot requires calibraticn application should be wade to the Senior Of ffcer present
Fitll D/F calibrating fazilities exist at the followfng poris :-

Scapa, Oreenoclt, Liverpool, Barrow. Humber, Portamouth, Devonport,
Establishmeni

Spacial calibrating vessels are stationed at these ports and agmiralty Signal
Offlcers carry out the calibration.

An interim report of the calibration will be prepared and left in the ship by the colibrating
officers r,ur tse until the official report is receiveds The official rcport will be preparec in the
Admiralty Signal Bstabllshment and fomwerded Lo the ship concerned. This report coniains details
of the aprial equipmnt and can be used as a guide for refitting the aerfals 1f this bocones necessary.
A specimen copy of @ report of calibralion is given balew, &

Whonever the sot is calibrated by Adairalty Signzl Establishinent officers the corresting cams
for the gontemeter will be cut by thom and sent direct To the ship, These cams must then be [T tad to the
dial bearing Indicator and used in accordance with the Instructions given in the report of calibration,

17, SPECIMI COFY OF RLFORT OF CALIBRATION,
{EPORT OF CALISRATION OF D/f GUTFIT FM7
M HoM, 3. UNONSUCHY,
15 Dave of Calibruﬁzog” 1st Fabe 1943,
2. callbrating DEf icer, Mr. R,H. Smithi
Mr. J, Jones.
3. Position of (a) D/F Framecoil = forward of the Hridge,
{b) Recelving instruments = in the /T office, !
Ly, The Calibration,

- (a) Preliminary Tests were satisfactory. Transmitting duties were carried out by H.I,S5 NORTHAIND.



{n)

()

(<)

(2)
(1)

D/F QUTFIT FM7 LA 28

he Inductance Correstion was adjusted on Red O45° and 1357 on the frequencies 270, 530,

750 and 970 ke/s.
From the resulis obtained the following number of stops of Lhe correcting Inductance

must be used for any frequency in The range 42 = 1000 Ke/s,

KGis, Number of stops of inductance in F & A LOOP.
42 to 1000 Seven.

swings were then carried out to deCermine the correstions necessary to observed D/F
pearings on the frequencies 270,° 530, 750 and 970 ke/s. The neoessary corrections are
shoim on Adairalty Sienal Establisnment drewing Ne, I3D/F 83/A. A copy of the cwuve
of corraction was left in the ship on completfon of the calibration.

Hinima are good on all frequencies. Any slight blurring present can be removed by
means of the semi=cirsular corrector with the switch in The CORR positiong

Sensefinding is satisfactory on all frequencies in the range Lz = 1000 ke/s,

A call to correct autemetically the deviations on all frequencies up to 1000 ke/s will
be provided.

S ACCUrACYs

Errors 1n M/F bearings shonld not exceec 32° on 21l frequencies up to 1000 ke/s subject
to the following conditions =

(1)

The Inductance correcting adjusted in accordance With paragraph ; (b) above,

{11} Corrections applied by means of Lne curve referred Lo in (¢) or the cams in (f) above,
(ii1) Bearings taken over sea al distances not exceeding 100 miles by day and 25 miles by mighty
(iv) Skilled operating.
(¥) No aiterations to rigging in the vieinity of the D/F aerials.
(vi) Tests described in admiralty Signal Establishment Form No, 1504, "Tests to bg carried oub
by ship!s sgaff prisr to B/F calibration' Lo be satisfactory.,
(vii) The forward gun mounting trained Fore and AfU with the gun at norpgl elevation,
[ Other asrials in the snip ware round To have no effeck on the accuracy of D/F beﬂrmgs.
Ta The frequency range of the raceiver 1s 42 = 1000 ke/sy
Be USE OF CORRECTING CAMS AND CURVES.
(a) When the correcting cam is used, the corrections are applied sutonatically and the
bearings should be read off from the white floating pointer, (Reference should be
pade to 4,F.0. 4E92/42 for the correct fitting of cams),
(B When the cam is not used, the corractions are taken from the correetion curves, the

following progedure should be carried outs~
(i) Note and record the D/F bearing on the outer or ayro scale
(i1) Note and record the corresponding bearing on the fixsd relative scale,

{111) Read off the correction corresponding ve the pearing ziven in (ii) above
trom tihe aporopriate correctiion curve for the freguengy range In use;

{iv) ‘Apply this correction to the GYRO bearing (A positive correction will
always increase Che numerical velue of the gyro bearing, and & negetive
correchion will always decrsase the numerigal value of Lhe gy¥ro bearing) -
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