RADAR FITTING AND MAINTENANCE NOTES

TYPE 242.

Notes on Type 242 Remotely Controlled serial.
(Type 242 with 272/% and 276/7,293).

Difficulties have been experienced witnh these acrials,
Observance ol the following points will do much to prevent recurrence
of trouble.

(1) ZFredestal liotors Patt, W.6291/2. No load armature current
should be less than *15 amps.

(2) Pedestal Coupling. The red fibre coupling in the pedestal
swells with moisture, A new coupling (Patt. 55472) 7/16"
thick made of Synthetic Resin Linen Board will be suprlied
shortly.

(3) Follow up switch Patt. W784L (242 with 276/7, 293 only).

(a) Stud and segments should project from the board by
at least 005",

(t) Outer contact finger suould be flat, and should bridge
the gap between two adjacent studs with 1/16" overlap
on both sides.

(¢) In 110v ships Resistance ¥Yatt. 50643 should be
replaced by 240 ohms Patt., 51533.

(d) In 220v ships Resistance 50056 should be replaced
by 1200 ohms Patt., 51460 or 50056 can Ve reconnected
to board (by shorting first two studs) so that maximum
resistance is 1200 ohms,

(4) Testing of assembled pedestal,

Coupling block should be free to move radially and
axially (test through inspection cover on the pedestal).
Armature current at full speed should be between .15 and
*25 amps,

(5) Failure of 24v., Supply when D.C, is on,

(a) For 272/3% applications. Circuit breakers Patt.
54311 /2 to prevent burn out of the motor are being
supplied.

(b) For 276/7, 29% application, 4 lamp Patt.6990/695
should be fitted in the office and wired across
armature of pedestal motor, This will then
indicate when aerial is rotating.

(6) Aerials of 242 and the associated radar set should always
be lined up before switching to synchronous rumning.

TYPE 271 etc.

Additional Gear to be Fitted to Plan-Fitted Sets.

A5 bearing plotters, pattern W.5494 are no longer availsble it

is proposed to fit Aerlal/G/ro repeaters, pattern W._'frﬂiﬂ instead.
C.h,F,0. 311 /4L refers,




It is aleo under consideration that when 2.T.U.22 is fitted a
range recelver pattern 10212 should always be fitted in the corresponding
Radar Officc as a local repeat. The 276/277/293 Specification will be
amended to include this if approved.

TYPE 27/2.

Breakage of Leads,

Reports have been reccived from the Fleet of the frequent
breakages of the office=-to~lantern leads in Type 272 and of the
difficulty of their replacement. It is not possible to prevent the
breakages owing to the amount cf flexing these leads undergo, and
the type of cable which must be used for electrical rsasons.

To facilitate the replacement of these leads a box, EFatt,
55575, conteining a plug and socket beard, spare plugs and fitting
instructions are being issued to all ships fitted with Type 272,
The plug and socket bosrd is tc be inserted in the office-to=
lantern lends inside the lantern. Spare leads are to be made up
with the sockets provided, to nllow quick replocement.

Performance.

It appears from reports received that many ships fitted
with Type 272 are not getting the results of which the set is
capable. The princival reasons crei-

(1) Some ships are fitted with the wrong cables for their
office~to=lantern leads, These should be

Pulse lead Patt. 13831
I.F., lead 13801
Local Oscillator lead 13827

Ships fitted with wrong type leads should replace them,

{(1ii) Sets are not being kept in tune. gSpecial tuning
instructions are being issued to C., in C's and Port Rodar
Officers. Ruadio liechanics are to be instructed in this
method of tuning. The instructions will olso be issued
as an amendment to the Type 271 Handbook, H37LA.

Circular Perspex Lanterns Patt. 54679 are now in production and will
be issued to ships fitted with Type 272 sets. The fitting of these
lanterns vill reduce the side echoes from which the set has previousiy
suffered.

TIPE 276.

A number of ships have now been fitted with this set and,
from the fitting reports received, o number of minor defects in the
set have been noted ond are being remedied.

Air Conditioning Unit, Patt, w8828, Owing to the difficulty of
servicing this unit the design 1s being modified. Units bearing
Serial Numbers 114 onwards will be of the new design., 4 C.AF,C.

is being issued giving servicing instructions for these units and
sprre heater elements Patt, 55204 will be issued to all ships fitted.

Qutput Unit S.E.2, The velve CV83 originally used in this unit as
part of "valve circuit unit" design L has proved unsatisfoctory and
valve CV193 is now fitted as part of "valve circuit unit" design P
which replaces "valve circuit unit" design L. Future policy will
be to issue CV193's as separate items and a matching line complete
with loop, Patt, W9915. In the meantime, CV193's, separate plck-up
logps, Patt, W6752 ond lead Patt, W5589 will be issued.

—
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Transformer, Patt, W3977. A Tewr of the earlier sets were fitted with
this transformer, which has proved unsatisfactory in use. Sets
should be examined and if this transformer is fitted, i1t should be
replaced by Patt. 39774

Patt. W3976. This tronsfommer is being superseded by Patt. W39764.

TYPE 276 and 277.

The wave guide rototing Jjoint in acrinl outfits AUJ
and AUK contain certain supports made of polythene, if R.F,

power 1s gpplicd to the guide before the guide has been dried
there iz o donger of these supports melting,

The following instructions should, therefore, be followsd:-

If the waveguide drier has been switched off for any
period longer thon six hours then the drier must be run for ot least
two hours before H,T, is turned up on the tronsmitter. These
instructions will be included in cmendments to the Handbooks,

TYPES 282/3/4/5.
LineUnits and R, C., Switches,.

Four caoses have been reported recently of d ged contacts
in line units Pott. 38944 and 38954, and it is ceted that the
damage was done during assembly, by the can of the R,C. switch

spindle distorting the blades of the contactor in the line unit,

It should ~dways be ascertained that tne contoctor 1s cleor
of the hole in the base of the line unit before assembly with the
R.C, switch,

Fig Trough and Fishbone Asrial Arroy.

Prevention is better than cure., If Junction boxes are to
remain watertignht, they should be kept tightened up, Full details
appear in the Handbooks (C.RB.4221 series),.

And the same applies to the spark goap in the Common Aerial
Switch. For 100% efficiency the sparkgyp must be clean.

P.P.I. Safe Idhstances fram Magnetic Coampass,

When 1t is necessary to fit o 2.P.I. 1a a weathertizht box
on the bridge position, the following cre the minimum distances between
the P, P, I. and magnetic coupass,

Under no circumstances should P,P.I's be sited within these
distances witnout special mpproval from the Admiralty.

-y " = e o

TYPES 276/277/293.

Notes on the Pipe Wattmeter (4.P,W7283) used
in setting up the above sets.

The pipe wattmeter consists of a piece of waveguide 142" long,
with a resonance box and attenuator tube on one of the 3" sides, On one
end of the attenuator tube is the wattmeter head, containing a vacuo

Junction which is connected to a galvonometer, Patt. W7559 mounted on
the waveguide on the opposite side to the recsonance box.



The resononce box, attenuator tube and vacuo Junction moy
be moved along the wavceguide by means of o rack and pinion, In this
way, the galvancmeter gives indications of the moxims cnd minime of
tm.Jmﬂhmewsinthmm%ﬂd&

The resonance box is tuned by memms of o plunger, adjusted
by o micrometer screw on the tov of the roscnance box.

For use, the wattmeter is inscrted in place of the 143"
section of wrveguide in the of'fice.

Full scale deflection on the golvanometer must not be

excecded, as the vacuo junction is very ensily burnt out.

Meon power in the wavegulde is calculated from the product
of the moximum and minimum readings of the gaolvonometer multiplied
by a factor, depending on the position of the vacuo Junction in the
attenuator tube. Two multiplying factors are usually given, m = 0°1
and m = 0°003, and the scole attenuator reodings which give these
factors are recorded on the calibration label atto.ched to the watt-
meter head.

USE OF WATTMETER.

(1) Insert the wattmeter in the waveguide, with a shim at the
transmitter and a gasket at the aerinl end.

(2) sct the attenuator to a larger scale reading then thot given
form = 01,
(3) switch on the transmitter, sct to long pulsc,
(4) By means of the rack ond pinion, move the resonance box
along the waveguide until the golvoancmetcr is roughly at o
moximun reading.

(5) Tune the resonance box by means of the micrometer screw.
(6) Set the attenuator to the scale rcoding given for the
m = 0*1 position, being very carcful not to excecd the
maximum golvancmeter reading.
The meon power mey now be calculated os follows.

Power =mn X Sﬁ'i‘-_!'_‘\j{ X bI.'ij_'{l watts.

where m = rnultiplying factor.

Q -
“max = maxdmum golvananeter reading,
Srin = winimun galvancmeter reading.

The standing weove ratio is calculnted os follows,

fal .
S, 9.2, = “in
S’_{ iax
and should be used with extreme core.

Each time adjustaents crc made to the transaitter, the

resononce box must be retuncd.

There may be present in cbron output, components
. . . [
2t a much higher frequency which w1ll sive misleading readings on tac

wottmeter. This condition may be detected as follows:i—

: . . . o N L 5
45 the vacuo Junction is moved up the attenuator tuov, rendings

on the galvanometer should fall off nearly linearly. If the ading
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remains fairly constant, or rises and falls, hoxrmonics are present.
This must be remedied by attention to the transmitter.

If, as the resonance box is moved along the wave guide,
the galvancmeter reading changes more rapidly than when there is
only a 10 cm, component, this can again be token as on indication
that harmonics are present., The interval between the maxima and
minima of these rapid changes is usually 3*3 cms., on the centimetre
scale.,

Before final readings are taken on the'wattmeter, the
magnetron frequency spectrum should be exomined by rotating the
local oscillater tuning control and noting the behaviour of echoes on
the A scan. Several tuning points will probably be found owing to
bad frequency spectrum., The criterion is thot the subsidiary tuning
points should give an echo amplitude no larger than one tenth the
size of the main frequency. It must be realised that readings token
on the wattmeter will be inaccurate if the frequency spectrun is bad.

VENTILATION OF RADAR OFFICES - AIR CONDITIONING.

The ventilation arrangements of certain Radar Offices have
been under review with a view to improving working conditons by intro-
ducing air conditioning, So far this scheme has only been applied to
ADV R, and F,D,0's fitted with Skiatrons where arrangements have been
node to supply clean oir ot not more than 75°F in temperature and 85°
humidity to the office.

The extension of this policy to cover the whole of the 4,1.C.,
(including the R,D.R.) is now being investigated. :



D/F NAVIGATIONAL AIDS AND "Y"

M/F D/E

In view of the present satisfactory state of 1/F D/F in the
Tleet generally, censcequent on the generel fitting of modern recciv-
ing equipment, i.c. P/ and Ili2, development work at the prosent
moment 1s restricted to producing a design for a smaller cdition of
the receiver for FI11 for Submarines.

The reason for this is easy to understana in view of the
small space availeble in a Submarine and the vast amount of gear
which has to go into the W/T office. No great difficulty is antici=-
pated in producing a D/F rccciver of much smaller dimensions than
the cxisting receiver unit FLIA, It will cover the samc frcquency
band, will be self-containcd and will work off 230 volts 50 cyele
mains,

No alterations will be made to the existing acrial and feeder
cable arrangements,

/T D/F,

There was a break in production of L/ outfits FHL (cathode
ray D/®) due to difficulties in obtaining certain materials,
Supplies arc now sgain becoming availpble and commencing in about
April 194, receiver units FHB will be supplicd with an incorporated
dial bearing indiceator, cnebling thc cperator to rcad off the gyro
becering direct, instead of having to work it out from a scporatc
gyro rcpeatcer,

Supply is also expected to commence in liay of cdditional
guantities of the dial bearing indicator to enable retrospective
fitting in 21l vessels fitted with D/F outfit FIL to be carried out,
and a C,AF.0, on this subject will be published shortly.

In June 1944 deliveries should commence of a new receiver
unit FHB for D/F outfit FHL which will be a switched model dispensing
with the present plug-in coll arrengements,

There will be 2 switches (one for each channel) which the
operator will use to chenge frequency range, so the time taken to
change frequency range will be considerably lessencd, However,
re-alignment of the receiver will still be nccessery and Opcrator's
Notes to cover the neccssary instructions to operators will bc issucd
in due course.

H/F D/ IN CRUISERS AND BATTLESHIPS.

There is considerable difficulty in obtaining a reacsonable
sitc in Battleships and Cruiscrs for eny H/F D/F system, as the most
suitable sites are already rcquired for Redar or V,H/F acrials, ctc,

t wes therefore decided some time ago to investigate whether
an H/P D/F system could bc developed which would give rcasonable
results if sited much lower dowm, i,e, ncar the upper deck,

Development has now been completed of an outfit (D/F outfit
RH2) working on the "spaced locop" principle, which does not necess-
itate the acrial being at o mast hcad, although the reguirement to
site the outfit as far awey as possiblc from other masts and large
upper deck fittings still remains,

—



This outfit is capable of giving uscful bearings on the sky wave
ag well as on the ground wave and therefore would appear to be a better
solution for Battleships and Cruisers then D/F outfits FH3 or Fik,
which can only give reliable bearings on the ground wave, i,e, at
feirly short ranges,

D/F outfit RH2 utilises a rotating aerial system with a hand
vheel and receiver etc, in the office and a rotating shaft carrying the
acrial system above the coffice,

The receiver used is a B36, which is a modified form of B21B
and covers the same frequency range.

In Cruisers and Battleships, the policy is to fit this outfit
af't on the quarterdeck, where good results have, been obtained except
for ares about 20° on cither bow, The disadvantages of such a site
arc quite evident from the point of view of washing down and possibil-
ity of damage and discomfort to thc cperator from gun blast,

In addition to the usual door to the office, there will be a
hatch in the bottom of the office to cnable entry or exit to be madc
vhen 1t is impossible to use the door,

Although it should be possible to obtain useful bearings with
this ocutfit, results will depend to a certain extent on adequate signal
strength of the transmission being observed, bearing in mind that the
sensitivity of the outfit as o whole is governed by the size of the acr-
ial system, which must clearly be restricted in size for fitting in ships.

V.0/F D/Y,

(2) D/¥ outfit FVL is being fitted in Fleet Aircraft Carriers
and certain other vessels for homing of friendly aircraft, The sct
‘covers a frequency range of 100-150 rnc/s and satisfactory results are
being obtainca,

A small adcock aerial is mounted, in aircraft Carriers, on
one of the existing hinged masts with opecrating controls in suitable
positions and with a tell-tale in the V.H/F D/F office indicating the
position of the mast.

The recciver used in this outfit is the P48, which is a modified
version of P38, ’

(b) D/F outfit FV3 continucs to be fitted in Destroyers and
ccrtain other vesscls and arrangements will now be made for a smoll
transmitter covering the frequency band concerned to be issued to Cap-
tains D to cnable practice to be obtained in obtaining bearings during
dummny E-boat attacks cte,

(c) A limited number of outfits F'V3 have been produced which
cover a slightly modificd frequency range, viz, 37-45 mc/s in order to
cnablc bearings to be obtained of Germen aircraft using this frcquency
band, At prousent, these outfits have been allocated to a small number
of Fighter Direction Ships and Tenders.,

H/F D/F CALTBRATICN.

‘ ~ f#n official A4,5,E. report of calibration is rendered . only on
e first calibration after the ship is fitted with H/F D/F equipment.
mach curve of corrcetion contained in this report is divided into 1st,
end cnd 3rd class bearings so that an operator can tell at a glance the
Erobgble accuracy of any bearing obtained on a calibrated frequency.
bearings arc graded for probable accuracy according to the slope of the
corrcction curve and the omount of blurring present, into (a) 15t class
Wlth a probable accuracy of + 3° , (b) 2nd class with a probable accur-
ecy of + 5% - 10% and (c) 3rd class with o probable accuracy of + 20° - 30°

3 ek



Ly corparison between thesc 'clossificd! curves in this official report
witin those cbtained at any check calibration, operators con rcecive a
guide in clessifying the probeblc accuracy of bearings obtaincd after a
chneck calibreation,

/P D/F calibrations arc somctines cerricd out under adversc
weather conditions which prevent a ninimun distance of 6 - 8 cablcs
being mainteined between ship and colibrating vessel, When this
happens, additional errors up to 3C° may be introducecd in certain
sectors and on certain frcquencies, This should be borne in mind
when using the results of a calibration carried out under these
conditicns.,

The standard against which D/F outfits arc calibratcd is of
course the V/S bearings obtaincd during the calibration. Ships
officers assist in obtaining these V/S bearings and the importance
of thesc being taken and reported to the D/F office accuratcly is
obvious,

During 1943, over 2,000 D/F calibrations of all types of
D/F cquipnent (W/F, H/F and V.H/F) werc corricd out by 4.S.E,
officcrs at bases in the UK,

. F.F

The dimportance of being able to distinguish betwecen the echocs
of fricndly ond hostile craft was appreciated in the carly days of
Redar, It wes first achicved by fitting in British aircroft o
TRANSPONDER (a super-rcgencrative rceciver) which, when it was
TRIGGERED by o Roder pulsc within its frequency range, automotically
trenemitted an I,7,F. RESPONSE, This causcd the ccho to incrcasc in
ncipht, thus distinguishing it from other cchocs. The fact that
roder scts operated on scveral different frequencies made it nccess-
ary for the transponder to sweep through thesc frequencics, respond-
ing to cach typc of radar set at regulor intervals,

MK, IIT I.F.F, SYSTHL,

The introduction of an increasing number of redar scts work-
ing on widely separated frequencies made it impracticable to have a
transponder to respond to all thesc scts, Henee the introduction
cf the Mk, IIT I,P,F. System, which makcs use of a transpondcr sweep-
ing through 2 small freguency bend and requiring an INTERROGATOR -
a low power radar sct working in the 1k, IIT band - to bec associated
with cach rodar sct requiring to identify cchoces, The signols from
the mein reder sct and its associated interrogator cre normally trans-
mitted sirwulteoncously and thercefore the ccho cnd the IL,F,F, responsc
rcturn at the samce tiwe, It is thus possible to display both rodar
the I.7,17, signels simultencously on onc displey.

VK, ITT PREGURNCY SWiLLP,

The .k, IIT trensponder has a frequency sweep of 30 mc/s S0
thot interrogators can be spread throughout the 1k, III band to
recuce the mutusl interference and keep dovm the risk of transpon-
ders being over-interropated.,

The ik, III trensponder completcs its frequency sweep in 2%
scconds and therefore an interrogator will cbtain a response from ony
given transponder ‘ence every 2% seconds, This response will last
about % sccond, ns the bendwidth of the roeciver is some 4 me/s.
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IDENTIFIC.ATION OF ECHOES ON 4N 'A' 8CaN,

« scecond trace is provided on the 'a' Scans of WS, W. and ¥WC

scts, below the radar trace, on which signals from the associated
interrogator arc displayed. Thus, to identify an ccho, the aerials
of the radar set and its associated interrogator arc trained on the
beering of the echo and the intcrrogator switched on, If the craft
is fitted with a Mk, IIT transponder, and has remecribercd to switch it
on, then the I.F,F, responsc will appcar on the lower tracc oppositce
the rader echo for about % second once cvery 2% scconds, a clcar
indication of identity,

IDENTIFIC.TION OF ECHOES ON .. P, P,T,

It would be most convenient if I.F,F, responscs could be dis-
ployed direct on the P.P,I. The interoittent nature of the Ik, III
rcsponse, however, imposcs certain limitations on this schemc, as
follows :- '

(i) The beam width of the intcrrogator acrial (2bout 90°)
is such that the intermittent responscs will appear up to 459 (%
beam width) on cither side of the associated ccho (Figure 1),

ECHO

ASSOCIATED I.F.F. RESPCHSE

FIG. 1 ng: 2

(ii) .n IF,F, responsc on the P,P,I, is of littlc valuc un-
less it coincides in azimuth as well as range, with its associated
ccho (Figuro 2).

(iii) It follows that to guarantee a response every revolution
of the aerial, in fact to obtain positive identification, the time
taken to swecp out the are of the associated ccho must be at least
2% scconds,

(iv) Thus with Type 277, with an aerial beam width of about
6°, the speed of rotation of the aericl would be limited to a maxinmum
of 6° in 2} seconds, that is, 1 revolution in 2% minutes. This is
obviously impracticable, !

It has thercfore been neegssary to arrange some form of 'a'
scan display of I.F.¥, for Plan Display sets, The sinplest solution
is to precscent the ILF,F, responses on a second tracc on the 'A' scan
of the sct, To interrogate an echo on the P.P,I,, the intcrrogator
acrial is traincd on the requisite bearing ond the range of the res-
ponse on the '4' scan compared with the range of the echo on the P,P,I.
If therc arc many cchoes on the sean, it may also be nccessary to stop
the radar aerial on the same bearing, to obtain morc definitc range co-
relation between echo and response,

This will be the standard method for plan display sets such as
Type 277 in A/S destroyers, which normally do not expect te handle a
high density of I,F.F, traffic,



I.I',F. DISPLAY PANEL L,L3,

Pancl L,43 has been devcloped to make possible rangc co-re-
lation between radar echo ond I.F,P, response without interrupting
the Plan display. t will be aveilable for fitting by Autumn, 1944,
and will be provided for Type 277 in Cruisers and above and for a2ll
Type 276 and 293 used for Target Indication.

Poncl L.43 hes a long afterglow C,R,T, with an 'A' scan dis-
play, on which arc presented two traces, the top onc for the radar
‘signal and the bottom one for the Interrogator signal (and range
strobe if fitted), A4 "Sector Selector" is fitted which brings the
top trace into operation only for the short period during which the
rador acrials pass through the selected bearing, The bottom trace
is available for the remainder of the time, Owing to the afterglow,
the radar sipgnals painted on the tube as the aerials pass through
the sclected bearing will remain until the aeriels again pass through
that bearing and the next 'paint' occurs, Thus the echoes on any
selected bearing are continuously available on the top trace.

The handwheel which turns the Sector Sclector also trains
the interrogator aerial to the seclcctcd bearing, Thus, once the
sclected ccho has been picked out on the top trace, the interrogator
can be switched on and the associated response will then appear on
the bottom tracc, maoking range co-rclation possible, as in normal
'A' scan prescntation,

(To be continued),

A list of I.P.F, eguipment is given in the appendices on
pages 41, 42, 43,

APPENDIX X

I.F,F, MK, TIT,

TRANSPONDERS.
IN ATRCRAFT,
MK, IIT Standard Mk, III transponder for all aircraft,

MK, TII G Mk, III transponder modified to include a 'G' band
transponder giving, when asked for, a fixed frequency
response to G,C,I, Stations, Suitable for plan display.

MK, IIT GR 1k, IIT G modified to include Rooster facility in ik,
IIT bend - homing aircraft to aircraft,

IN SHIPS.

25% Ik, IIT transponder fitted in ships., Fitting 30%
complete 1st January, 1944,

(25210) ik, III, modified to give Becacon and keying facilities,
Development suspended in favour of 253%F,

253P Mk, IITI, modified to give choice of ;-

1. Normal Mk, IIT.
2. Chopped Beacon on #ixed freguency in Ik, IITI band,
3., Alternate Normal Mk, III and coded responses on
fixed frequeney in lik, III,
253MW Mk, IIT M, adapted and modified for fitting in Submarines.
350 "Socure Transponder", Under developmont,
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APPENDIX II

RACONS (RESPONDER BEACONS).

FITTID IN SHIPS.

251

251H

257 (BABS)

YJ

FITTED ASHORE.

253 8

258

OTHER BEACONS.

EUREKA

252p

256

M,A,B.

Obsolescent.,

Cruisers and above and certain Escort vessels
reguiring beacon facilities for aircraft,

Beam approach Beacon for Aircraft Carriers,

& Beacon fitted in certain Carriers for working
with American aircraft with ASB and no Lucero,
Interim measure only, Complementary to Type 251il

Type 253%, adapted for fitting ashore, Medified by
changing frequency sweep cam to reduce frequency
sweep to 10 mc/s,

"Secure Beacon', Under development, To be fitted
ashore for Navigational purposcs.

Small- Portable Iik, III Beacon for C,C,0,

Retained in Aircraft Carriers for use with aircraft
vith AT lik, IV, vhere Lucero cannot be fitted.
No further fittings,

Obsolescenf. 252 (lik, II system) fitted ashore
for use by destroyers and Coastal Craft with
286, 291 and having nc 242 fitted,

251 M when fitted in MMerchant Vessels,



APPENDIX I

MK, IIT INTERROGATORS.

To enable ships and aircraf't to make use of lk, III trans-
ponders and beacons, the following interrogators are required,

Fitted in ships,

RADAR SET | INTERROGATOR RENARKS,
- 721/3/4/5, 286, 291 | 212 i ]
! Increased Transmitter *
i

!|
| 276/7, 293, i 42 ¥
; e Power and responder i
' pre-amplifier, '

29L/5, 960, 990 ; 242 Q I 242 M, with new responder
‘ and trigger unit. ;
Includes improved remote

f ;  control facilitics for

5 | L,43 and U,D,U, and 4/J

i § ; features, VA1l also be

; : i fitted with latcr 276/7

5 i . and 293 fittings.

1

E 27k . f = % No staff rcecguircment for
i . Interrogator with 27L,
| 79/B, 281/, 2,3 i

' 279/B. : 243 M | 243 rack altered to fit
!

I

! " on top of 279
: : Renging Pancl,

i IMitted in Alrcraft.

L ASV Mk, IT : - . A8V ifk, IT is in the
'; i . I,F,F, ik, III band and
j 1 ' therefore does not re-
i quire secparatec
! interrogator,
'St & 'X' band

o Luce
:Airborne Radar, ueero

G-Bal\D INTERROCATORS.

To enable ships required to direct fighters to be able to
distinguish individual aircraft on the skiatron, 'G'.band interro-
gators axe being fitted for use with Nk. III G as follows fro

29L/5, 960 & 990, | 940 . One per ship carrying
i ! one or more of these
i sets,

| RADAR SET | INTERROG.uTOR  REMARKS,

. 281B 941 | A type 243 modified to
; § . i work on G band,

i 1 1




Prpe i,
NAVIGATIONAL AIDS

GH, This is the receiver of o Navigational aid system
boscd on the following theory.

I on observer is pleced in a certain position relative
to two tronsmitters of pulsc type and if thesce pulscs cre "locked",
it is possible with suitable apparatus, to obscrve the differcnce in
time talken by pulsecs radiated by the transmitters at the same instant,
to reach the observer, If there is no time differcnce, then the
observer must be somewicre on o line drawm ot right angles to, and
midwoy between, the transmitters,

vhen there erc differences in time between the rcception of
the pulscs, the obscrver must again be on a linc, but tnis linc will
be not straight, but of hyperbolic form symmctrical to the two trans-
nitters. A "family" of lincs can be plotted about the two trans-
ritters for verious differences in time,

I o further pair of tronsmitters is sct up, then two pos-
ition lincg cen be obtained and the peint of interseccticn is the
i, Special choarts crc prepercd for the purposc and on thesc
the Navigetors will {ind "familics" of positicn lincs printcd,
rnierked up in microscconds,

In proctice, three transmitters are used to form o "chain",
[

onc of these being a master to which the other two arc locked on the
serc radio frequency and with the saric pulsc ropetition frequency,

At the receiving cnd, the opcrotor or navigetor motches up
the pulscs of the two pairs on the cathode roy tube and reands off
s Nal

che time differcneces in microscconds, which he then transfers to
he chart,

iccuracy. In favourable localities, (i.e. oppositc the
chain of transmitters), the accuracy of CH is approximately 17 cables
at 20 miles and about 3 cablecs at 150 riles, which is about the
citrome range ot sea level,

Apparcatus, Responeibility for the transmitters rests with
the 4lr Idnistry, who are also rcsponsible for the manufacturc of
the Receiving apparatus (except for small items supplied by the
Admiralty).

OI2, has alrecoady been supplied in consicerablce numbers for
fitting in ships and Landing Craft cte, and works off 4AC outfit DUN,

(H3, is now coming into supply and this is arranged for
supply from 230 volts 50 cycle mains,

LORALV,

Loran, which is a short titlc for "Long Rengc Navigetional
~1d", is a system devecloped by the .mericens subscquent to, and on
the same lines as GEE, Its objeet is to cnoble ships and aircraft
to obtain o position when in the North Atlantic or other localitics
where accurate positicn finding is essential, It works on consid-
erably lover frequencies than the CHE systen, in order to give the
necessary range, obut the broad principles remain the same, In
other words, a chain consists of three tronsmitters of which the
centre is the "master" all transmitting on the same frequency,
However, the master consists of two transmitters, cach transmitting
on different repetition rates,



Poge 45,

The accuracy obtaineble is of the order of cne mile at
a range of 100 miles and the same proportion at longer ranges,
i.e, 10 miles at 1,000 miles.

Observations on the ground wave can be made at ranges up
to about 600-700 miles and on the sky wave up to about 1300 miles
(but considerably greater ranges mey be experienced). For sky
wave observations, spccial corrections are necessary which have to
take into account the height of the ionosphere, from which the
transmissions are reflected to the ship. On the ground wave, of
coursc, no such corrections are nccessary,

It should be noted that supposing, say,. a Coastal Cormand
aircraft were endeavouring to rendezvous with an Escort vesscl in
mid-Atlantic, and, provided both were ritted with Loran recccivers,
they should be able to get accurate positions relative to cach
other and thus enable the rendezvous to be made, although the
geographical positions might not be quite accurate, )

Loran chains are in existernce on the East coast of North
America extending up to Greenland, and a chain is now cormencing
operation between Iceland, the Faroes and the Hebrides, It
should thus be possible, and experience to date confirms this, for
ships and aircraft to obtaln reasonably accurate positions when
in mid Atlantic in regions to the North of the Azores,

A chain has also been set up covering the arca in the
vicinity of the Aleutians,

Apparatus. Transmitters and receivers arc supplicd
from the U,S,A. A4 start has becn made in the fitting of IL.1L
Ships and later it should be possible to fit at least two ships
in every escort group.



