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REPORT ON LF F.

The following report on the use of I,F,F, was submitted by
the Commanding Officer of H,i,8, WHITEHALL,

"On 23rd August, 1944, while in the Barents Sea escorting
Convoy JWh9, a signal was received from the Admiral Commanding, 10th
Cruiser Squadron, ordering WHITEHALL to a position ahead of the
convoy vhere a T.B.R, aircraft might be "ditching" with engine trouble,
On receipt of a further signal, Type 242 WS was switched on to look
for the distress signal from the aircraft, At 0110 a very wide
response appeared on the scan between the bearings of 060 and 150,
rangc 33,000 yards, 4 centrc bearing of 105 was passed to the bridge
end coursc vas altered towards, At 0113, +while the contre bearing
of the I,F.I', distress signal was still 105 - 25,000 yards, an
aircraft echo appecared on the scan of Type 2714 bcaring 090 - 25,000
yards, Aftcr sighting this aircroft, it was called by 4Aldis lamp
and comfirmed that it was the circraft with cngine trouble, The
pilot belicved that he could make VINDEX scfcly, Excessive vibration
causcd by a speed of 24 knots made opcrating difficult and this
might account for part of thce crror betwoon truc beoring ond the
centre bearing of the I,7,F, responsc,"

(Editor's Notc: The maximum accuracy normally obtainable with

Typce 242 VWIS under these conditions is betweon 5o and 100, so that

an crror of 15° is not excessive, Although it would clearly be
desirable to havc an interrogator acrial giving greatcr bearing
accuracy and becaring discrimination, it is obscrved that the accuracy
cbtained in this casc was fully sufficicnt to cnablc a rendezvous
with the aircraft to be cffected,)

At 0030 on 30th August, 1944, the striking group with Convoy
R4 594 consisting of KEPPEL (8,0.), PEACOCK, WHITEHALL and LERMATD
was ordercd to investigate an aircraft .,3.V. contact, The aircraft
was showing an I.F.F, rcsponsc Code No,5, Using thc mcthod described
in W,4.G,0, 349, a centre bearing of 015 - 14,500 yards was obtained
and this was uscd by WVHITEHALL as the estimated diving position of the
submerine,

During the passagc of JWo59 and R.i,59., aircraf't cchocs obtained
by Type 271Q up to a renge of 13 milcs were identificed by their ILF.F,
code scttings, sct in accordance with the operation orders for the
cConvaoy,
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EXTRACTS FROL 4 REFORT OF AN LCTICN WITH GERIML.N DESTROYERS,

"T,F.I', rccognition is vitelly important, which mcansg that
high priority must be given to the maintenance of Type 253,"

"Usually, but not always, I.I'.F, was a valuablc aid in
appreciating the situation when ovm forccs werce scparatced,™

"The remorks as to the use of I.F.F, arc fully concurrcd in,
it being particularly stressed that further cfforts should bc made
to render this device a norc reliablc mcthod of identification,"

"Radar contact was made with own forccs bearing 360° at six
miles (five echoes showing I.F,F,)."

"Type 242 was switched on at various times throughout the
action and was a great help in establishing tho identity of ships in

company,"




wHAT's THE USE OF LFF

Reprinted below is part ef an article taken from "Combat
ormation Center" dated 15th September, 1944, - an American Navy
cial magazine dealing with Radar matters., The article has been
ritten after a complete survey, by a group of American officers and
entists, of the functioning of the I.7,F. Ik, % system in the
Lfic war theatres and deals very fully with the subject.  There
0 doubt that all its conclusions are well founded and apply
1lly to our ovn forces.

It is a commnon impression that I.F.F, is a toy, a temporary
t which need not be taken sericusly. This is quitc wwrong; as
thor of the article points out, the higher the propertion of
foreces to the enemy, the greater becomes the need for reducing to
imum the number of unidentificd radar cchocs, The IMDOMITABLE
torpedoed by onec of the very few Italian aircraft to put in an
ance during thc invasion of Sicily and no action was taken to
. this attack becausc there were so many fricndly aircraft about,

Another reason for this false improssion is that, up tc now,
1 recognition has always been a final safeguard because it has
§ been necessary to sce a target before destroying it. Radar
fire from ships and radar blind bembing froem sircraft, both now
threshold, must change all this: if ships can shoot accuratcly
hoes long beforc they come in sight, they will not want to wait
the unknovn rcaches a position tc rcleasc its bombs or torpedoes.,
sely, if our alrcraft arc going to bomb all unidentified echoes
£ and our ships outnumber the cnemy by five to cnc, presumably they
;,bag five times as many of ours as of' the other side,

The faults do not alwoys lie with the oirmen; reports recently
ved by the Admiralty shew that a number of recent cttacks on

hips by R.A.F, and F,A A, aircraft arc ot least partially due
Type 253 in the ships being inoperative from various couses,
attacks cost this country one Liberator, one modern II,T.B., o

d destroyer and over twenty scamen and airmen killed, Navigat-
barriers, such as free and restricted pambing oreas aided by

d shore radar contrcl, werce imposcd to prbVFnu these incidents
gy failed., I.F.F. coula have donc so, but it was not used,

"ARE YOU SABOTAGING THE I.F.F, SYSTHM 2"

- "If you have anything tc do with I.¥.F., dircctly or indirectly -

m area commonder, as a commending officer of a ship, squadron, or

33 as a pilot, as a flight opcrations officer, as o radar maintcnance
= chances arc that you arc guilty of contributing to I.F.F, failures |

Recognition by radar - I.F.F., - has run the gauntlet since its
}3inn. It has been scoffed ot ag impractical, reported unneccessary,
eulogized for saving countless lives ond many plancs,  And this

the same equipment, the same arca - game time!

It is quite obvious thot any recogniticn system, I.I,F, or any
becomes indispensable in warfarce if it gives timely warning

ther friend or foe is approaching. I.,7, was designed to do just
can do it, but has not done it. Why? "
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A special working committee studied the situation in the
wor theaters to answer that question., Their answer, pathetically
gimpla ¢ "Turn it on!®

They found that we have a good weapon but we oren't giving
it o chance to work properly, To summarize their findings :

IFR is ineffective in nearly all theaters becausc the
operation is poor,

The equipment is reliable - the necessary corrcctive
measures are simple,

The primary obstacle to improvement is lack of intcrest
on the part of many responsible officers.

In meny theaters investigated, IFF was identifying only 505
of planecs. In others, it has been better, but not good enough. It
has been proved that simple remedial measures taken in the ficld will
lift performance to 98% everywhere,

Think of the problem facing the intcrcept officer, who is
confrented daily with 20 or 30 unidentified flights approaching a
vital target. What shall he do? He has no choice but to alert
the base or ship and send fighters to intercept the bogics.  Vhen
bogey after bogey turns out to be friendly, the pilots making the
interceptions begin to feel silly and suffer a loss in morale; the
AA batteries may well become a bit slack after a scerics of such
anti-climaxes; and all base or ship persomncl who werc necdlessly
alerted become disgruntled. We camnot afford this drain on morale
and material, Strange as it scems, the problem becomes worsc as
our air supcriority increases, because the number of fricndly "bogics"
incrcases proportionately.

How to Eliminate Failurcs,

What, you may inquirc, arc the simple remcdial measures?
They arc :- ‘

1. The.commands must let it be understood that the matter is
important; that they really intend to have the IFF system
properly used,

2, Therc must be improved indoctrination, training and bricfing
of pilots to make up for past omissions, It was found in one
arca that 2/3 of the friendly bogies were duc to pilots for-
getting to turn on their IFF! Pilots should be given a chance
to sec radar stations in operation, sce thc IFF rcplics from
planes, see how they are used, and be shovm thc exccllent IFF
training films,

3, Additional simple operating procedures can be introduccd, A
sign reading IFF ON? in large lettcrs held by a mcchanic at
the end of the runway, to be acknowledged by a thumbs up gesture
is used in aircraft carriers, and has becn found to be a grecat
help,

4, An IFF interrogator can be installed at an air-ficld to check
vhich plancs are taking off and londing with IFF inopcrative.

5. Routine maintenance proccdures must be improved, It is
important that ficld test cquipment be actually used and not
left on the shelf,
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The operation and maintenance of ground stations must be
improved by proper use of test eguipment and by checking
performance on fixed echoes, The present tendency is to
put all the blame for poor operation on the airbornc cquip-
ment; port of the failures arc duc to ground cquipment.

! Improved I,F.F, performance will not result unless you demand that
provement.  You should have an I.F.F, officer who is charged with
eing that thesc mcasurcs arc carried out,

These reccmmendations are not based on armchoir brain-trusting.
m of officcrs and civilians went to thc South Pacific and South-
Pacific arecas to meke a special study, They sct up at Emirau,
e 1t was possible to check every plane arriving and leaving the
and and find the reason for inoperative I,F.F. Vhen they came,it
found that 25% of planes had inoperative I.F.F,, and that of 100
8, 66 werce attributable to pilots' crrors, 30 to airbornc cquip-
having obvious flaws (broken antennas, ctc,) ond only 4 to defects
ound equipment., Bricfing of the pilots, and usc of thce "IFF ON?"
causcd cases of inoperative I,F,F. to drop to 10%, Then simple
cnance procedures were instituted, and inopereative I.F.F. dropped
It can be done, becruse it has becn done,

Perhaps you are thinking that there is not much encmy activity
ur arca and that the whole thing is morce trouble than it is

Do thce troops or ships in your area kecp thcir ordnance clean
ave any targcet practice? Arc you going to come up against carricr
-bascd Japancse aircraft later? Arc you going to bc co-opcr-

y with your sister service later on? This is a very scrious

€ss in thc Navy. A bombed airficld may be badly mussed up and
red but a badly bombed carricr is out for a long timc and moy stay
nently mussed up on the bottom. The Navy has to shoot first and
tigate later vwhy the fricndly plane showed o bogic - if there is
ing left to investigatc, This has happened.  How much of the
gibility for its happening again do you wish to take?

I,F.F., by itself, of coursec, won't win thc war - but if we use
operly, it may help us to win sooncr and at lower cost. Let's
oing and make the most of what we have, "Instructions for
neg I.7,F, Performance" shows how it can bc done,

Instructions for Improving I.F,F., Performance,

I, Appointment of I,F.F, Officers,

4 full time ILF,F, officer should be attached to the hecad-
querters of cach area commander to co-ordinate all I.F.F,
activities wvithin the areas, and to prepare gencral
directives on I, F.F, matters for signoturc by the arca
commander, He should be personally responsible for the
effective operation of the I.F.F, in the arca.

A full time I.F.F. officer should be appointed for cach Navy
task force and region covered by an Information Center, to
co~ordinatc all I,F,F, activitics,including opcration and
maintenance within that task forcc or rcgion., Whilc
attached to Fighter Command, or other unit charged vith air
def'ence, hc should have authorlty to cut channcls and takec
corrcctive measures involving I.F,FP, in all naval militory
commands within the area under his control,

11, I.F.F. Progrsm,

. Various means of improving I.F,F. performance arc discussed
s section of the article, Since they apply mainly to aircraft
y ore summarised below ;-
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(a) Ensure that the pilot knows when and how to switch on.

(b) Ensure that the transponder in the aircraft.is working by:-

(i) Test of equipment in aircraf+t not more than 48 hours before
take off.

(ii) Test of equipment on the bench after every 60 — 100 hours
of operation.

(¢) Reports of bogies (other than those knovm to be enemy planes)
should be made by Ground Stations daily or weckly so that defective
equirment may be located and the general efficiency of thc system
checked.,

(d) Interrogators should be installed at key points so that they may be
P
used to check the operation of airborne equipment.

(e) Information obtained under (c) and (d) should enable the Regional
I.F.F. Officer to discover any defect in the system and remedy it.

Maintenance and Testing of I.F.F, Sets.

lMany of the points in this I.F.F. programme may well be applied
to ship installations, A few notes are given below:-

Testing Type 253. A complete overall test of the set and aerial can be
carried out in less than five minutes with Test Set 74A which is very
simple to operate. The test set is available in all ships carrying a
Radar Officer, and in such ships the transponder should be tested cvery
day. In smaller ships arrangements ghould be madc for thc sct to be
tested by the basc staff whenever opportunity occurs. As soon as the
supply permits, Test Set 74A will be provided to all frlgates and above,
Tte most common defects in Type 253 are:-

(a) Failure of power supply. Batteries should be checked daily.
Rectifiers are now being provided for new fittings and will shortly
be available for retrospective replacemcnt of batteriecs.

(b) Failurc of spring. A number of sparcs have becn distributcd to
bases. Pattcrn articlc boxcs of springs will bc availablc shortly,

Tosting Type 242/3. Performance Mcters arc now being madc available for
testing interrogators (A.F.0. 6060/44). Onc Performance kcter will be

fittcd with cach interrogator and will cnablc the opcrator to tcll at a
glance whether his set is oporating efficicntly or not. (This facility i
not yet available to Type 243 owing to the difficulty of finding a site f@
the test aerial. It is however provided with Type 243Q and will be provid
with Type 941).

Operational Tests, Several bases have installed interrogators and
transponders at suitable points so that ships can test their I.F.F, wvhen
entering or leaving port. The ship tests Type 242/3% by interrogating the
shore Type 253 and the shore station tests the ship's Type 253 by
interrogating them. Similar tests can of course be carried out between
ships in company at sea.

WHY BOTHER WITH I.F.F.?  "SOCIAL SECURITY" WILL

TAKE CARE OF YOUR WIDOW!



INTERROGATION FOR TYPE 28|

: Various notes have beecn published in previous numbers of the
Bulletin dealing with interrogation and reference has becen made to
Iypes 243Q ond 941, Further details are given in this article of
the interrogation organisation in ships fitted with Type 281, as
Types 941 and 243Q arec now being fitted,

Functions,

_ Types 243Q and 941 together provide the interrogation facilitics
required for long range warning and fighter dircction using Typc 281
dar, (Sec fig.).

_ Type 243Q operating in the normal I,F,F, frcgucncy band (called
the A band) is used to determine which of the aircraft located by the
radar arc fricndly, It may thercforce necd to intcerrogatce all aircraft
located, Thc operating position for Type 243Q will normally be the
radar display room. Herce responscs from I.F,F, ik, IIT arc combined
with "sector sclected! radar and displaycd on pancl 143 of Indicator
Qutfit JH(2). Thesc responses arc also displayed on the rador warning
fube in Type 281 officc for ecmergency opcrating conditions. The res-
ponses arc not suitable for plan display. '

Type 941 operating in the G band of frequencies is uscd for the
8pecial function of identifying and locating fricendly fightcrs under the
ship's control, The fighters mey corry I.F.F, Mk, III G, I.F,F. lk,
IIT GR, AN/APX1 or AN/AEX2. These transponders may be switched by the
Pilot, on request, to give chopped rcsponses on the frequency at which
Type b1 operates, for a short automatically timed period.  The res-
Ponses are displayed on the Type 281 skiatron and certain P.P.I's.
Except for the short period (about 20 scconds) after a fightcr has been
requested to show "G", Type 941 will not normally rcceive any rcsponscs,
During this period, the transponder gives responses on the G band for
ﬁbout 2/H5th seconds followed by responses in the A band for 1/15th
second, At all other times the transponder gives normal responscs

to Type 2430,

% The BEguipment.

The equipment is mounted in a rack which contains Typc 243Q
transmitter and responsor, Type 941 transmitter, responscr, mixcr unit
md suppression and control uwnit,  This rack tokes up little more deck
‘8pace than the original Typc 243 rack, which it rcplaces, but is somoc-
what taller., Thc Typc 243 suppression and control unit, acrial control
unit, and the performance meters for both interrogators arc mounted
jacent to the radar pancls. In ships in which Typc 243 is convertcd
Type 2430 when Type 941 is fitted, cortain units of Type 243 arc
retained and moved from the old rack, which is scrapped, to the new onc.

Acrials and Display Typc 941.

. Type 941 acrial is mounted on the top of Typc 281 acrial, and
sotates with it, This acrial replaced Type 243 acrial (Cutfit 4SC).

Type 941 signals arc available on one or two skiatrons in the
HA,D.R,, on the P,P,I. in thc officc and on onc other plan display. At
‘these displays, thc Typc 281 signals mey be shown cither alone or mixed
with the Type 941 rosponses, according to the position of a switch,
Thus, the Fighter Direction Officer, when doubtful which of the arcs on
the skiatron represents the fighter he is controlling, rcquests the
Ppilot to press his "G" button, and at the same timc switchcs Type 944
display on to the skiatron, Then an arc of "spokes" appcars, ccntred
‘about the radar signal represcnting the fighter,
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Three independent outputs are provided from Type 941, onc for
cach of the two skiatrons and onc for the remaining two displays in
parallel, The sclection of onc type of display (mixer or ummixcd)
on onc output does not affect the availability of cithor type from
any other output. »

Type 2430 Acrial,

Type 243Q aerial (AQF) is mounted on an independent pedestal,
the aerial unit and pedestal being identical with that used for Type
2L.3M, Its rotation is normally controllecd by the sector scelector unit
associated with Panel I43 in Outfit JH(2) (in the R.D,R.), but in the
emergeney operating position it can be controlled from a control unit
in Type 281 rcceciving office, A switch in this unit puts the control
of the acrial cither to this control unit or to Cutfit JH(2).

Type 243Q Display.

When the handwheel on the Sector Selector is rotated so that the
bearing pointer indicates a given dircction, radar cchoes on that
bearing arc sector sclected and the interrogator acrial is rotated to
the samc bearing, Thus, when the radar acrial is rotating continu-
ously, radar cchoes from the selected secter arc displayed for a short
period once per revolution on the upper trace; for the remainder of
the time, I.F.F. signals are displayed on the lower tracc, In this
way, the regularly recurrent I,FP,F, signals may bc corrclated in range
with the afterglow of the radar signals, which arc repaintcd once per
revolution, '

The interrogation procedure would be roughly as follows :-
An operator on a plan display observes an echo of whose identity he is
doubtful; he informs the JH(2) operator of its bearing and rangec; the
JH(2) operator turns his sector selector to that bearing and watches
on the given range until he locates the designated echo; he then
presses his interrogator switch and waits to see if I,F,F, responses
appear, corrclated in range with the echo,

Should there be a number of echoes at approximately the same
range and bearing, the operator may cxpand the trace to obtain a clearer
picture, This he does by moving a strobe to the range required and
turning a switch, A tracc covering the 15,000 yards beyond the strobe
then appears on the tube, This should enable the operator to

distinguish between the echoes.,

Additional Interrogator Displays.

Other scctor selected interrogation displays provided (but not
connceted with Type 281) are :-

(a) oOutfit JH(2) with Types 277 and 242M in cruiscrs and above.
This outfit, which is almost identical with JH(2) for Type
281, will be fitted in the RDR if this exists or in the
enlarged Type 277 office in ships not provided vith an RDR,
It will provide interrogation facilitics for surfacc craft
and low flying aircraft.

(b) oOutfit JH(1) with Type 276 or Types 293 and 242M, This
outfit provides interrogation facilities in the T.I.R.
Tt is similar in principle to JH(2) but the sector sclector
is incorporated in the T.I,U.
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SECTOR SELECTION

(RANGING QUIFITS RTB AND RTE),

Scetor Sclector units are used in conjunction with panels L, 37
in Ranging Outfits RTB oand RTE and instructions for sctting them up
given rospeetively in C,B. 4112(8) (Handbook on Radar for Gunnery
Purposcs - Visual/Radar Target Indication) and in RH64L9 (Handbook for
RTB/L). The Scetor sclectors for RIB arc component parts of the T,I,
Iark ITA or IIB and thogsc for RTE arc part of the ranging outfit itse
(Scctor sclecter Patt, W9083).

L3

The instructicns given in both thosc handbooks suggcest that the
scctor sclector is tc be lined up to straddle the target bearing
symmetrically whilo the acrials arc at rest.,  C.B. 4112(8) suggests &
degrecs on cither side of the target bearing, and RH 649, 15 to 22
degrces on cilther side,

Whon the acrial is rotating, there is a lag in the "make and
break" of the contoct and reloy systems, At 10 R.P.M. the calculated
rclay lags arc 4 dogrec for "moke" and 1 degrec for "break", Trials
with Typce 293 ot Fastncy were carried out with the centre of the selecte
arc offset by 1% degrces, which cffectively counteracted the total lag
of the system,

The corrcction Tor lag in any individual outfit can bce determine
by observing a fixed ccho as follows :-

(a) Iinc wup 2ll the equirment in the usual wey with the
acrials stationary,

(b) Switch on the ccerials and observe the truc bearing (B)
of a fixed ccho on the P.P.I.

(¢) Sect the scctor sclector to this bearing and turn slowly
anti-clockwisc until the ccho on pancl L, 37 disappcars,
Mcasurc this bearing (C).

(4) Confirm that bearing (B) has not changed,

(o) Turn the scctor sclcetor clockvrisce until the echo on L, 37
agoin disappcars, icasurc this bearing (E),

(£) Confirm that bearing (B) has not changed,
The average make and break lag for the system is %(ZB—C-E).

To supply this corrcction to ranging outfit RTB, stop the acrials
onn the bearing of truc North and adjust the aerial chaser motor on the
T.I.U. until the cerial dial rcads 5(2B-C-E) true bearing, This
correction should be applied to outfit RTE when lining up the scector
selector,

Warning.

Corrcctions duc to "makc and break" lag will depend on aerial
speed and should be mecasurcd and applied for the speed normally in
usc, Care should bc takcen when applying thesc corrcctions to RTE
fed from Type 277 as the acrial speeds for this sct arc variable,

If the maximum scctor width of 8 degrecs is used, this correction
will be unnecessary, but it is suggested thet this figurc is too high
and that a narrowcr scctor will be found prefcerable,
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flying aircraft, targets with a high rate of change of bearing,
L rolling conditions will however necessitate a greater sector

th than otherwise necessary and experience will be requircd

ore the most satisfactory sector width is found, VWith larger
aerials than at present fitted cchoes will have a "ghostly" appcar-
ance if the full secctor width is used,

Reports from sea of the most satisfactery scctor width under
i ng conditions and of the amount of "offsct™ of the contre
of the arc used will be welcomed by 4,38.E.

READING RANGES ON THE L,37 (RANGING OUTFITS
RTB AND RTE)

Complaints have becen received that the paper range scales
d with these panels are difficult to read in the usual dim
dismal light normally found in Radar offices and T.I. Roams.
Two suggestions are put forwerd to improve this:-

(1) Use really black ink for marking the paper scale.

[2) Turn up the brilliancy control of the strobe troce
behind the paper scale, The scale is sufficicntly
translucent for this to illuminate its markings
cnough for easy reading,

The surface of the paper will reflect some of this light
‘back into the C.R.T. and cause a certain amount of halation on
::ha C.R,T. screen along the edge of the paper scale, As long
as this does not excecd 2 or 3 mm, it is not serious and con
safely be ignored,

“

TESTING CONDENSERS

A STMPLE METHOD OF TESTING CONDENSERS
FOR CAPACITY USING AN AVCQUMETER

Condenscrs arc usually the most difficult components to

check under Service conditions, A rough check of capacity betweon

the values +25 mfd and 001 mfd moy be obtaincd with the aid of an
avometer and 50 cycle or 500 cycle A,C, Power Supply. Sct avomcter

L "A,C, 120 volt" rangc with thc "Q" potentiomctcr operating., Conncct
vometer leads to mains ond rotate "Q" potentiometer until avomcter
eads "zero" on resistance scalce, If the condenscer is now placed in

¢s with thc avometcr and power supply, the evometer vwill reed the
cactance of the condenscr, Multiply the scole reading by 10C0 becausc
e avameter is sct to rcad 0-1 megohm, If the condenscr is open
reuited or short circuitcd, the metoer will rced infinity or zero,

[f the component hos capacity therc will be an intermedicte reading
between zero and infinity, the actunl numcrical veluc being :

Meter Reading x 1000 xSt = _%_ (in farads).

= 300 or 3000 according tc frequency of power supply. Normally one
would not bother to calculate because the only information required is
whether the component possesses capacity or not., The method is only
practical for condensers with rcactancc between ssy 1000 ohms and
500,000 ohms at freguency of power supply.

(Editor's Note; We are indcbted %o lr, E.J,L. Dell - a
fitting~out officer at Rosyth - for the above)
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VERTICAL COVERAGE DIAGRAMS

" A method has been suggested which slightly simplifies the
caleulation given in C,B.4224(4L) for WA sets, In the cass of a
single aerial and with the usual notation the cemplete diagrem is
given by :

2

D_ /\D) >\ D . "1 /-X
H=%R*™(2n) £27n sin Yo
or H =h + nhy + h3
2
where hq = gﬁ’ the increment duc to the curvature of the ¢arth,
A

hp = 25’ the increment in height which separates corres-
ponding sections of adjacent lobes.

sin™! p/X  the increment in height resulting
2C" from the interference pattern,

A sketch of a method vhich is slightly simpler than kMethod
R on page 16 C.B,4224(4L) is then as follows :

(a) Initiel Curves, Plot on the height - distance chart :

(i) The curve H = hqe This is independent of radar sets or
particuler fittings,
(i) The minima lines H = hy + nh, for n =1, 2, 3.
This can best be done by determining values of hq and hz corres-—
ponding to the values of distence D: 20, 40, 60, 80, 100 and 120
miles. The curve (i) may then be plotted simply; the lines (ii)

mey be obtained by laying off multiples of hp along the height
ordinate from curve (i) by the use of a compass,

(b) Calculate the constant C.

This is done as in para. 31 of the C,B., by plotting a
smooth first detection curve obtained from calibration runs; then
by selecting points on the curve eand obtaining a value of C for
each point from the relations

xD2
2xh (2H_Dy’
D R

= X =2
2 sin

Finally by averaging the values of C so obtained,

Where & ship is under construction or refit and no
calibrations have been made, it is satisfactory to assume a value
of C end proceed with the celculation, The effect will be that
the first detection curve when ultimately determined, will not
coincide with the contour X = 2 but with some other value, cege X = 17

OI‘X=1‘5

(¢) Obtain moximum ranges for selected contours.

As in para. 32 of the C.B.
(d) Plot the contour X = 2.

To do this it is necessary to determine h3 corresponding
to a series of values of De Then by laying off these values with
a compass along the height ordinate above curves (a) (i).and both
above sand below the minima lines (z) (ii), sufficient points on
the contour are obtained for it to be plotted.

(e) The higher numbered contours ere then derived as in para.35
of the C,B.




