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minals of tuner A1 are connected to grid and filament terminals o amplifier M9 (see page
fier the output is “aken through note magnifier MI(see page I3, telephone condenser and
hones.,  When receiviyd € W, signals amplifier MD is denerali,y used as an atbodyne receive
ad justien’s necessary, Ltut for dreater selectivity the heterodyne wait KB which is {Mitted
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"o buner®  This dnductanc: is used forr debuaiing Ve aerilals L. snswre capacitive react.
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LA8 D/F OUTFIT SD.
CALIBRAT

Refercixs .- Adwiralyy Yandibook of WAT {1921) paragraph 81l
Caritration of D/F sebs i necessary owing 40 « variety of ‘errors which effect the tear—
ing obbainsd. - The w: galibrations may te divided into four parts:.-
Tes,s to ke carried out by ship's staff in hartour.
Balancing oF Aerialas
Gwing £ oot Ae ¢ COrPeCuioil
Determination of effect of changde of frequency.

TS TO BE CARRLOL OUY 1M [IARBOUR BY SHIP'S STAFR.

wivh Porm 53 {see page izl and 2).  Thus form dives details of tests, errors and remedies, and
cohaing e colum. inwinceh the result of each test is.inscrted ty the Ship's Staff. Torms Nos. 150
and 151 (see fidwes o. ar’ d.) are supplied at the same time giving the prograrme and. instructions
For the rest of whe ealitravion. Tue completed form should.te returned to Signal School one week
tefore the calitratzion is tn take place, " If a calitration is teing carried out ty a W/T officer from
the Tleet, the preliminary tests should e carried out in accordance with pages LAl1l and 12 end the
remuits tabulated for his infarmation

The remaining portions of the calitration are carried out with the ship at sea and under
‘vay, and a i7/T officer from the Pleet or from Signal School is in charde.



PRCPUSED PROGRAWME PIR CALIBRATION OF D/F OUTFIT SD IN

Position of Thip

Ship to te approximately 5 miles off, and in sight of . ... s e,
':"/1'[\ “tLation by ....................................... I

This distance should te maintained throughout the calitration, It may ke reduced slightly. if
visibility ia poor kut a satisfactory calitrution cannot te carried out il the distance is less l

~

than 2 miles. Intervening land should te reduced to a minimum,

Yote. Patisfactory calitrations cannot: te carried oub. within helf an-hour of sunrise or
sunset.

Part [, Ralancing Aerials.

Ship to te stopped, with station tearind Red (or Green) 45. This tearing to ke
hold within 3 degdrees on-either side if possitle. Time required:-  atout 1 hour.

Part TI. Swing for Curve of Correction.

Ship to te turned slowly through 280° at atout =° per minute.
‘Time required:~ atout 1% hours.

Part T1T. Correction for Chande of Vave Preguency.

Conditions as for Part I, preferatly with the station onthe same tow as in
Part I. Time required:~ atout 1% hours.

ring 8

“Throughout Farts T, IT and IIT relative visual tearinds of the station will te
required, "Stand bty — stop" will te passed to'the Rridde for sach tearing, and the
‘bearings should-then te passed to-the N/I' office as soon as possitie.

An interval of =how is required tetween Parts T and I7 and Parts IT and TIT.

Total-time required-for calitration, stout 4 hours.

‘ 11, ignal “chool, l
| .M. Narracks,
Portemouth. Torm No. 151,




'D/F OUTFIT SD.
CALIBRATION.

LA9

ENBTRUCHLIINS WOR DB CALIBRATION OF H.M BSHIPS.:

Ship teing ca’ikrated

Tt 15 essensia . thab reliablie and rupid commaication should te maintained with W/T
trangimestang shaniaa  IF possitis remote coavrol of The second office transmitter should ke
arranged for in the DF office. -

This vransmitter should remain ou % ke/s or ap ordered in (e) of the calitration
‘signai - See Portamoash General Joders articie 549, and Piymouth Port Orders article 1083,
Commini¢abion hetween comuss p.aifym and D/ office, whether Yy telephons or
voicepzpe whould ke as direst as possitie in ogrder to reduce the "time lag" to. a minimum,
If necessary flexitle voicepipe #uid e »un o eliminate human Iinks.

.

/T Transmitting Stanion

Tn Parts 1 and ZIT the trangmission ghou’d te of 2 minutes dwration and in Part IT

of 10 minates durasion . In each cage there shouid ke an interval of 30 secoixls hetween ftrans-

missions tu enakie tne ship Teing oaiibrabed oo estahliish comaunicatinn if necegsary.

F—

B ¥ Signail School, _ _
R. N.Barracks, Portsmouth. ' , Forn Na.i80.




rFig. d.

PART I.  BALANCING THE ATRTALS

The ship is wl-"ned 30 thal the Trensmitting Station. is on a relative hearing 45°%{tow
or gquarter) to talance the aecrials

Tae "ransmitting Suabion transmits on o pre-avranged wave frequency. and relabive tearings
are taken simaltaneousiy bty O, and compass If gquadrantal. error exishs, it is then eiiminated by
adjusting the size of the fore and af%t Zoop. The Team loop wiil have teen ridged as larde as
possitie. and it will normaiiy te found that, when the error has heen eliminated, the fore and aft
loop will te congiderakiy-vhe smalier. If Une error cannot te entirely eliminabed Ty this method
a small final adjustment can BB made by Znserting a smalli (and equal) amount of covreching
inductance. in each leg of one aerias
PART IT  WIHG FOR CTRVE OF CORRECTION.

¥hen the aerials are talanced the ship is swung tc oktain a curve of correction in a
similar manner to a swing for adjustment of compasses. The ship shouid te steadied every fow dedreas
(interva.s should not exceed 107, und simultansous relative tearings ty compass and D/F are taken.

If time does not permit of this teing done a siow swing should ke carried out through 30 at a
rate not exceeding 5° per minute. If possitle the ship shouid te swung through 560° tut if time

does not permit of this heind done a swing of i80° should te carried out. Drrars of synchronissz-
“tion tetween tridge and T/F office can te avoided if the gyro compass and repeater-scale on-the

goniometer are used. -Gyro tearings of the-trunswitting station are passed down from the tridge,

and the officer. in"the I/F office: notes the ship’s head ty gyro socale at the instant of taking each

D/F tearing. Creat care must te taken that gyro compass and repeater scales are correctly lined up.
From the two sets of relative tearings ortained a curve of errars can te plotted showing

‘the correction necessary on any tearing (see figure e. ).

PART TTT. CCRPTCTICN FOR, CHANGE OF VAVE FREQUINCY.

Tt is now necesgary  to- determine the effects of various wave frequencies on D/F tearinds.
The ship is again turned so that the transmiuting station kears on the tow (or quarter). Bearings
are now taken on various frequencies, gquadrantal errar teing eliminated -ty the insertion of more or
less correcting: inductance in-the legs of one-merial. "If part I'was done on, say 17 ke/s, it
should first.te confirmed-that-the quadrantal:error is the same on any lower frequency; - higher fre--
guencies are-then tried and it-will usually ke found that, at some point rédund akout 200-300 kc/s,

‘the error increases. - It wiil-then e found necessary, gradually, to cut inductance out of the legs

of “the team aerial, and; when-'this is all cub oub. to add inductance in the legs of the fore and
aft aeriai. From these resuits a curverwill te constructed showing the amount of L3 inductance
necessary-for: any given frequency (see-figure-f. ).

The -sense arrow-has now to ke set. Bearinds are-taken and toth zero§ cttained. The

‘sensefinder is then switbhed over to-the sense position, and if using sensefinder ¢1-the tuning is
.adjusted so-that-the reactance of-the aerial: circuit shall te capacitive. (See page IC2). The

search coil- is-then moved until-the maximum position is found (half way tetween the two zeros). It
is known which of "the-two. zeros gives the actual direction of the-transmitting station, and so the
‘sense arrow on the goniometer-handle can-then te set-to point in-the direction of that zero. {See

page TB2).



LALO - D/F OUTFIT SD.
CALIBRATION

‘"his is done with the aerial de-tuned as descrited atove. If too much inductance is in-
serted in the aerial circuit the aerial reactance will recome inductive. This will change the phase
of the antenna effect 150° relative to the loop effect and will thus cause a reversal of' sense. It
i1s therefore necessary on all occasions to de~tune with the No.1 inductance =o that the aerial im~
pedance is capacitive. ‘Vhen finding sense,  tuaer AL must e in the direct position to ensure cor-
rect phasing (sec Admiralty Handtook of W/T {1931 paragraph £02;.

During calitration it is customary to insulate the main aerial. Other conditions which
affect the accuracy of D/P tearings after calikration are- '

Alterations in the loop aerials.

Alterations in the positions of instruments or wiring inside the office:

Positions of large moving masses of metal in the neightourhood of the aeriais,

differing from their positions during calikration.

Although the calikration is carried out with the main aerial insulated it is advisaltle
.to take tearings with the main aerial connected when possitle and to note the errors caused since
it will not always bte possitle to insulate the main acrial tefore taking tearings in actual
practice.
Waves. 'The talancing of aerials and swing should te carried out using the Reconnaissance wave of
the fieet to which the particular ship is attached Aif possitle. :

When oktaining corrections for change of frequency the corrections necessary for the main
waves in use in the fleet should te ottained and in addition, those far any other frequencies con-
sidered desiratle. '
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DO/F OUTFIT SD ) LAl

TRETS TS B Ca?RITD 00 BY SHIP' & TaFF BEFILF 07 CAUTBRATION

N»- Toas% , Fauit. . Caussz. Renedy. Result of Tost
and Remarks,

. | Fxamine aerials amnda | Zlanzs not Correct, as-far
lan of ship to see | prrpemdzrcalar 28 possiblie and
hat each aerial draw atteation

lies iu a veriical ¢ what cannot
plang, and thai the bs restilisd.
itwo planes. are
stristly perpendi-
cudar.

2 | Test insulation Insuiacion Probadiy dek Wipe surfaces

- | resistance of eac. res . atanss cdasuliatyTs with oloth. . If

- | aerial to.earth less tha possibie wash

with a megger. enegchm, « with distilied

water and leave
to dry.

3 | Test 1usuiation 2aKage acro8s TWash surfaces
resistance betwesn switches or with very dil-
any preat in one Frrfacs of uted amm>uia
agrial and a point grriometsr followed by

ia che othes distili=ed water.
{Remdvereas

gonzomater).

18 Toeom

4: | Test insulaiion of Resistance icid on battery | Wipe clean all
ampiifisr and less than , supports. insulators,
batteries fo.earth i sgohm, ' supports . etc.
witi fniament - -
disconasciad.

5. | Examine aerial Tig, tems not dm Faaity install- | Correct as far
fannel guys, bischs, | wccordance AL, as possible,
halyards, etc t= with sp2 i~ and call atten-
sec that they comply| fication tion to points
stoietiy with Ths that cannot he
spaznfization . rectified

6 | ieasure the ohmic™ Tligh resist- Brok=n wire, or | Examine all
resistanss of eash nce (dore, imperfesv con. contacts,
acrial circuit, than 5 shms) tacts in the ‘switches and
with switches and “n ships circult. conaections,

L3 indactaances 1a fitted with T repairing or
the cairzuut P. T cabls and ' renewing where
- neZwean dack ] necessary.

sfficep, ilare
<han "2 shms 1n , -

ships futted
with =N
6295 cable and -

batween deck
offizes  More

- thar . ohm 1in
ships fi%tied
with u per

dezk ofTise2s)




Measure ths ohmie *

reststance of the
windings of the
goniometer and of
the -search coil

High resistance
{graater than

P23 and 28, 20 -
mic. Pattein
6764 of 74?0
fReam» Pield
Coil o.o ohms
"Fore & Afto
Coil v o ohms.
Cearch Coil

1 ohm

Break or impers
fect contast 1in
the circnit.

Fxamine all
contacts,
soldered con-~
nections, etc.,
and repair as
necessary.

N.B. Great care
must be taken
not to dis~
~turb or damage
the fixed
windings of
the field
coils in any
way.

Measure resistances

in the elimianator

reciprocal bearing

baiween terminal

marked "Tou mid

print of gonior

and earth.

ia) In D/F position

tb) In sease
position

Iigh resistance
i.e., mors “han
vsﬁ following

{
a) o

+

= ohm.

{blao ohms Stop o
100 " nu
200 " oo 2
400 1 i 3

Break in resis-
tanze or bad
contact at

switch,

Txamine all con-
tacts, -soldered
connections, ete.
and repair as
necessary.

R =1

Test aamplifier and
nace magnifier
stage ny stage for
satisfactory mag
nificati Rotate
gonismates search
201l while r2za1v7
1AL SLZNALs

Poor or noisy
reception

Soisy cezeptzon
during morament
of “search corl

itions.

&

had oon

Imperfect son
tatt at search
<2321 brush
contacts.

Txamine batteries
for voltage and
For acid density.
Test instrument
for broken wind--
ing of trans-
formers, sts.;
Wipe plate of
rubbing contact
clean and smear
lightly with pure
vaseline o0il,
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D/F OUTFIT SD.

TISTS TO BE CARXRD JULI BY SHiP 8 S0487 B EFOR

D F CALTBRATION

(CONT_ 7.

No. Tasgt Fanit valse Remedy. Result of Test

anG Remacks

w | Brzak both aele* Signiis heazd. Imperfect Increase distancs
sircoits at the 'screenlng af between aerial
‘switches amd <ry tuner . wires and inaer.
to receive ‘signalls amp;1f13r or - R leads as non-
au amplifier and direcyv radia - 1ndu~t«v*ly as
tuned circuit alone tion inside nzsible, or use

the office raided cabls

from aerial where iittis

leads. space is avail
ahle.

i | Test hetzrodyue Canno” be heard Bad Talve Try new vaive,
unit forr O nad = ftuned proper | :oatact, or aad a cnii from

i iy on ampiifier aefe.tlr. anyther hetewd
and tuaer. Coil. Coup- dyne uni In -
ling ' too . crease distance
. t1g t. between hetexo-
dyne unit and -
amplifier.

12 | Trace izads from ‘Leads wrongly Faulty instal- Rewire to accord
aerials to coninected at latZon. with markings on
gonionmeter goniometer goniometer.

erminals.
Zeros in Yrong
quadrant. )

i3 | Break beam aerial Opposite zgro Direct coup- Rearrange leads
circuit and receive not at u8c ling between and instruments,
any strong signal goniometer keeping gonio
on F. and A a=rial. and tuner or meter as far
Set pointer so that ampiifier. from all other
ane zero is at o instruments as

possible.

iq. | Break F and A Zeros 180° Prima1¥ wind New goniomester.
aerial circuit and apart_but not ings o
receive anX strong gooand 270 goniometer not
signal on beam purpendlgular
aerial.

iy | Take an approximate Bearing greatly {a) Wrong vaiue {a) Chezk ship’s
bedﬂlngnu Daventry. in errvor, or im of ship’s head
(Lat ;a2 4§ of Wrong quadran‘t~ - nead
Long. i V. {h)} Defect in {b) Fxamine com .
H.B° Davegtry bears the con- nections and

2595 from Ports - nections of vepeat tests
mounth, zog from the aerlals . 6 and i~
dnatham and o4y {2) Defect iw {c) Repeat test 4
from Devonport gont omster and compiare
v1na1ngs connections
with diagram
in 1id of
goniometer

G | Tast gyro repeater ‘Tost motion Gears meshed Set gears s¢ as
mytIs by nxus*né between master | too tightly to ~1¢e a %11gnt
mastcr gyco to be and repeater, lmg“rxt?‘ glﬁy

“urned siowly i e failure transmissing the rotablng
throuun 260 first t2 keep in from ihe
_clock wise and stap. master gyro. ort other
then anti -clockwise. Bectb to
depa“tmbnt in
charge of gyros. >
Form No. 183-
ROTE :- -* Vhen measuring ohmic resistance in tests 6 and % above with

an insulation test set and bridge the resistance of the leads
joining the teost set and the sircuit under test should be

measured.

resistance of the eircuit as measured.

Lok pos. 2, 3#,(. 13y aA/oMJw

Al -

MA-

L,
.Flg: 8-

This resistance should be deducted from the total

S onk by, b g b




