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Introduc tion.

Great Sadclow Research Station,
Nr. Chellrsford,

Essex.

rq]J:_L934,

t4/3e5e

.An urgent neecl for prediction of rames for y.li.tr. navigational
aids has been expressed oy Operationar coma,LdJ and a.n intensive researcirinto the predlction of tne neteorological conditions, upon which the rangeof Y.;{.I. lrave s so riruch Ce,oends, 1s being carieC out,

Tne raeteorological conditions af.., ect the ;;ropa5aticn j_n so far
as they conlrol, the variai,ion of the refractive inriex of the atnosrherewith height above gl.cul1d.

One wa;- in rltich +Jre refractive inCex lalv afiects the propagatj-on
is in the nature of the irei3.ht-gain rela-llions at any glven distJce beyohd.
the hori zon,

It is rvell lfl.own that the variatlon c1' f'ield strength r,vith height
above ,5rounil can be greatly nodified r.rhen the:'e is marked anomalous prop-
agation associated with the fornation of a sufficiently ta11 d.uct, A
dj-rect measureaent of the heig.ht-gain relationship snould therefore give
an inmediate indication of the existence of abnormaf conditions, rirhen the
usual increase of fi"eld strength with helght typical of pure diffraction-would be modifi-ed" Fron the nature alid ile3ree of tne ncclification 1t
sho'"tld be 1:ossiile to assess the refrac i,ive index law anci its effect on the
ralge of V..I"tr'. sigrrals received at any :Tir.,en height.

The height-gain rel:rtionship siloulci therefcre provide a direct anri
useful indlcation of propagaticn conditions.

Mr. Echersley considered that regule_r aircraft flights could be
made to measitre tne char,5-e in fj-e ]d strength i,rlte height at one or more
distances belo-,; ';he hol:izon frorn a ,:ixed transili [ter, a_nalogous to the
xetula.r fli6hts nov nade to obtain meteorclogical data. Peruission was
granted by tire Air liinistry ior some initial experinentaf flights to be
undertaken by 1!2 Squad.ron in orr_rer to exllore t.iie feasibility of the raethod
and tne possrbilitJ. of i.i:terpr:eting the reoults in relatiou to range
predictions.

This repor.t rrill deal only with the practical vork involved., the
ccnditions under 'o.rich the measurernents r,,ere nade ancl the tabuiation of the
data obtained.

A furtner report 1rrri1} be roade by the Eckersley Group dealing ;,ith
the analysis and interpretation of the rlata obtained.

Six erperimental flights, ulder the direction of I[r. Ickers]ey,
,rere made between Jan'aa;ry arrd April of this year, using a frequency of 2aa itcf s.

Equipoent.

(r) X.eceiver.

A modified ilallicrafter S,27 CA was used for all these test flights.

The Bajor nodification to be made r;as the insertion of a suitable
signa] strength rneaslring- devl-ce.

7

A piston type attenuator rras inserted. in series vith the aerj-a1
[he particular attenuator avai-labfe had been designed for J) ohmsfeeoer.



and was therefore sui-ted to one of the stardard. f1ex1ble concentri-c
cables used on ai rcraft.

As it l,ras hoped to neasure field strength variatlons of the
order of B0 decibels it .vras cbviously necessary to pay great attention
to the screening of the receiver.

. The S.2I.CA was therefore taken out of its stardaJd bor and
put in a l-6 S.ii.G. brass box '!r'ith .rentilation vents of close mesh brass
gauze .

The aerial input to the receiver vas riodifled to an unbalarced
circuit by me a-ns of a stand.ard lJl i[i-ni-stry socket, tne earth portion of
the socket bein6 directly connected to the receiver ehaesis.

Tl1e attenuator vras fitted on a sloping pane l- on top oi tiie
receiver.

[he pro]ininary laboratory tests sholved t.hat the attenuator
introclucerL an insertion loss of 2! dBs. betlveen aerial ancl recelver input.

In orcler to reduce -,,hi s loss to a reascnable va.l,ue the tlro
electrodes of the piston were arra-nted to tcuch in ,rhe lotrest attenuation
position 6iving an insertion foss of 7 decibels ,rhicli was considered
reasonable I in ccnsequence fi:rear oovement of the att"nuator d.ial was
sacrificed.. To roake the lot er values oi attenuation readable the scafe
v'ras opened out by a seiies of gea:'s free froxl back-lash and aJl Btt dial used
for calibration.

One decibel variation at t:ie lower end of ',,he scale gave a d.1a1
mcvenent frora the pointer af 7/8tt. at the 20 dio. position the movenent
opened out to irr, fron then on the novement was subst;i,ntially linear. By
a d.ouble rotation of the dial a va;j.ation betr;een O and 80 dBs. was obtainetl.

T.b.e eti.od 01- cs,librating t;re attenuator ,i/as simply to connect a
stard.ard signal generator to tne feeder in llace o:i the aerial ard vary the
generator output by the ',ranterl i;mowlt and ci,3"nr,.e the attenuator dial posj-tlon
to briq; the receiver output b;:.ck tc a reference level. This calibration
was cross-checked. rri ti-i tire aid. of a test signal injection box and dutrny
aerial.

fire injection box lras a very sinple unit consistilr6 of a caged.
portj-on of the iruter ccnductor of the fee.ier into y,&ich the generator,
torr,rj-nated by a75 ohm resistarce, injected a test slgnal. This unit was
very useful j-n adjustlng ar1d checl:ini the aerial a.lld also in checklnt the
receiver sensitivity on the aircra.ft.

D.C
[he d.i,ode 2nd detector of the receiver was used as a source of

sig"nal suppi.y to a Cossor Cathod.e Ray Osc111oscope unit.

Iuring the first test flight it was found that the screenlng
of the recej-ver r[as stif] far fron perfect. tr\:.rther investi8ation in
the }aboratory showed tlrat the metal freqriency i-ndicatin6 dial of the rec-
eivervras responsible for nost of the urmanted pick up, thls was suppressed
by inserti-ng a specially d.esi3ned. sprin;'vas.trer between the dial and. pane1.
Sirailar spring washers had to be fitted to ncst of the protruding spindles
on the pane1.

An appreciable a.mount of ..:"n ivant e d signal was introd.uced into the
set by the po"iler roeins lead and the output lead to the oscilloscope.
Suitable filters i:acl to be lnserted i:t each of these leads and the leads
screerled.

t



(U) [ransmitter.

. A s tanda-rd CD/C,IL pulse_ transnitter working on a irequency of
200 r\[c/s. wes instal]erl at the A/W transnitting station at Stock four
miles south of Che lnsford.

A 70 ft. vrood-en lattice to-rer was available on the site and a
sinpl-e vertj-cal dipole installed at the top of it. The aerial was care-
fully lined up and the usual chechs made for standing waves on the 200 ohm
balanced feeder connecting the tra:rsni tter f,o t\e aerj"al. .

Tire transmitter wes capeble of radiating about 25 kilowatts peak
p o\',/er .

. Durin8 the fir6t test f1i6ht a pulse vidtr of 4 nicroseconds 'ras
useC .lri th a P.B,tr'. of lO0. .An lnierval si3nal wa^s incorporated. in the
modulator for the lurpose of identification.

Iroro the resuLts of the first f116nt it rvas considered that a
6ain cf 15 dBs. ?as necessaxy to do ULe tests xeli. It was obviously
irnpracti-cabIe to raise the trarsmitter power to this extent so it was
decided to rriden the transmitted pulse in order to give the S.27.CA receiver
a better chance to accept it. The ?.11.I. lras reduced. to )0 to conserve the
povre:: avallable to the transEittirs val-ve anod.es.

Extra capaclties vere banked on to the anode snd gxld pui-se fornln6-
circuits and a new moCulator vr'as nadei under these new condltions a pulse
vrld.to of f5 nicroseconds -",as obtalnable, this increased i:ulse rvidth gave an
effectj-ve L2 - 11 dBs. gain at the output of the receivcr.

During the second test flight it was found that due to the Sreat
nu.nber o{ pulse statlons r,rorking on or arounrl 2OO Mc/s. irith P.R.Frs between
150 and 4O0 the 50 ?.R" I. ."'ras rather difficult to finC. although once the
C. R.0. time base llad been synchronised it lvas easy to hold. Tiierefore for
the thj-d test it rvas decidecl to increase the P.R.l'. as far as possible
w'ithout decreasl:rg t.he porier output of the transuitter. The receive bo be
used on the test ';vas set u1l 4 mifes from the trar,srnrtter and the P.R.f .
increased until the received siEral stTength connenced to decrease, this
point occurred at a P.R.F. of 2OO and thls condlticn vas used. for the
remainind four teo'us.

Ilstalfation of equipment on the aircraft.

1!2 Squadron, R.A.tr'. kindly allocated a llellington airrraft for
these tests.

Suppfies for the receiver ard C.R.O. rvere obtained. frcn a rotary
converter rlriven by the aircraftrs floating accumulators. The output from
the converter was 2)a volts 50 cycle A,C,

the aerial used vas u, i tave vertical rod. '1,-i t.'t a 2 feet square
brass plate at the botton end.l an insulator was inserted in the centre of
the plate to support the aerial.

The brass plate ias bolted on to the geodetic of the aircraft and
located just aft of the astro-dome. Special attention',vas paid to bonding
the equipment to the aircraft stmcture.

tire equipment vas instafled. irnmediately beneath the aeria]. The
aerial ,7as a:;justed and the sensitivity of the receiver checked befole each
flight by mearls of the injectj"on box mentioned prevlously.
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After the first two flights i.t rras decided that eeteorologicaldata taken during the ftight was necessarxr, therefore an aneroid baiometerand a, psychrometer urere bo*owed from a.n i.,t.l. lteteorol-ogi-ca} Staiio".
[he a^neroi-d barometer vas mounted- on a sprurg base-board andinstel,Ied inside the aircraft near the starboard waist window.

The psyciuoxoeter was installed outside the aircraft near thestarboald waist wind.ot,r in such a vay that the dry and. wet bulbs of the
therrnometers courd be read. by ar operator in the vraist of the aircraft.

?he positj-on of the psjrchroneter in respect to the slip strea&of the aircraft i;as fully discussed vith the lieteorologica] station and itras thelr opinion that the posi-tion was satisfactory.

Sl-9"ita1 trfleteorologica]- EqLdpment.

Method of making signal neasurements.

There
renarkabl, e relia

tr'irst lest tr,light 2lh/q4.

The avera6es of the three strai6.ht rurrs gt 10rOO0 ft. on the2r/4/14 ar.e equatty good .

Only tvo straj.ght ruftj at 10,OOO ft. -rvere na.de on Ue ZO/4/44 ana2t/4/44 but here agaln eitrenety close agreemeni exists.

[hroughout each test the tra.nsmitter vas nonj-tored on e second.receiver loca"ted. on the ground. four mj-les from the transmitter.

Several nethod.s of naking signal raeasurexaents were tried in thelaboratory and the one flnally ad.opted-was the nethod of adjusting the
attenua,tor so that the sj-grral just calre dorrn to set noise. Read.ings of
ll: o"dgl ?f t 0.5 d3s. coutcl be repeated. even xri th different operrior".This method proved qui"te satlsfactory in the air.

Before each flight the rvatche s of the navigator atld. the specialoperetor v,,ere synchronised. The special operatot took readhgs eaihminute, and during some periods every half mlnute, throughout Ihe flight andthe data anatys ed. afterwards vrith th; aid of the navigatJrs 1og.

the oeteorological instruments were read at the appropriate heights.
Rel iab,i Ij- ty o4_,Le_qryr9se_1!E :

i-s ovidence to suggest that the ileasurements taken are
ble.

ft wl1l for instance be noted-, uron reference to the data sheets,
Hul^1"11.e the f1i6ht of the 22/4/44 threl straight runs ,rere nad.e at
101000 ft, the average l.eading f'or' each run vr'as 2g.5, 29.2, and 2g.g d.Bs.respectively. Xach of these vafues vas the averaEe of five to six re a.d ings.

[he worst divergence of indlvj.dua] readinas from the avera6e .vvas
less t,rar + 2 dtss.

the first test flight Eas very nuch i.n ttrq nature of trying outthe equipaent a.rid the generar cond.itions under which the tests were to bece,'ried. out e,,d to find out what modi.fi-cati.ons to equipment, test conilitions,
and prcgre^Eroe had to be mad e for future tests .
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'ffhen the tests were planned it .,.ras considered possible to nskethe hei-ght gain tests over the 1!2 squadronr s airfierd in Norfolk butupon investigati.ng the ground contour along the signal path it wasrealised. that a very high hill was directly in the s igrril path and onlyone rdle from the transnitter.

The only free routes awsJ from the transmltter were due e'ast andvest ncrth west. The east route vras rufed out owing to tne proxia:-iy ofenemy occupied tenitory. Accordingly the air_creiil was briefed. to flyfron their base in r{orfolk to chelmsiord to Buctingtrarnlt 
-"-""""t*rt 

ieightof 2,000 feet. At Buckinghen the aircraft -was to spiral up to 1O,0OO ft.
a-nd at that height to patrol betveen Blcester and ro,rcester on a sieadycompass bearir-rg; the tine joining these tr.ro places is at right angfes tothe.line joining Chelrusford a.trd Buckinghan, tirerefore the aircraft wasflying on ar. equidi-stant course from tie transmitter. after the ai-rcrafthad conpleted the 1o'ooo ft. straight rrnl it rvas to fly back to Bicester
and rul in again on the same patroi course at IIOOO ft. and. naintalnthat hei€iht throughout that nrn.

After each patrof the aircraft -.;sas to descerd. I,OOO ft. untilit^ reached 41000 ft., it.,nas then to d.escend in lOO feet stages down to
500 feet.

The attached track chart shows the route taken and the nethod oftlrning for correJ-atj-ng signal- neasuremc-nts.

- Durlng this test flight it was confimred that the Norfolk _
Chelnsford route wes completely unsuitable for the tests plarined and thatthe Chelnsford - Buckingham 

"oute *as satisfactory.

lhe si6nal neasurements between Chelnsford. and. Buckj-nghan givea good i.dea of the attenuation along the route. Although tfris aialot
.f3rn part of the original progra.me it was lnciuded in each test as it wasoovrous.Ly ol generaf interest.

The Eeight-Gain neasr:rements a,,d the attenuation measurements havebeen tabulated on an appended sheet.

It u-i 11 be seen that the rceasurenents Dade during the spiral climba.Ie very erratic, d.ue without a doubt to the polar diagram of the'aerialbei-ng affected by different posj-tions of the i.ircraft in respect to thetranmrltter and by the tilting of the aerial while banking.

.. The step by step straight run llelght_Gain Eeasurenents werequite reli.abJ-e.

It is pointed out that the reeasurements for the 27 h/44 test have
41 l""i corrected by* 12.d3s. (the gain obiained. Uy increasiirg tfr"-po-i""wi'dth after the first test) in order ihat they may be readi.ly cJmparei. withthe remaining. five tests,

Alf curves have been plotted on a linear scafe and are shown on aseparate sheet so that they mzLy be compared easily one with the other.
.0'11 distances ar,d heights have been coi.verted to kiloneters and aetres tofacilitate the ar:a1ys is of the data.
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Second Test E]-Ldbt 29/2/M.

NecesBa.ry nod.ifications to the eguipmsnt were loade b€tryeen the
fi.rst and second test flights. I'or the second llight it was considered
tlec es, sa4rr to oake the Eeight-Gain measureuents at a greate! dista,nce in

'ord.er to make suxe that the aircraft went well beyond the horizoa; the
patf,oI line was therefore irr the Leanir:gton axea.

' It is of great interest to note that the signal od this occasion
coulal not be found ebove about 61000 ft. tiuring the spjral c1lnb and rras
picked up adain durj.ng the descent at about 7rO0O ft.

The discrepancy between these two heights aay be expla-ined. by
the fact tbat the tate of clinb wes assumed to be constant whereas it
probably fe11 off towards ths higher leve1s I the 1evel at rryh'j, ch the signal
alxopped out $as therefore probably ne&rer 7rC00 ft. during the aseent.

The cut-off of the signal was extrenely shazp as also was the
reappeaxance on the descent. Altbough no neasureDents 1trere possible it
is alnost certain that the signal went through this riolent change in
about 200 - 250 feet change in altitude.

Upon analysing the neteorological report for that day it was
found. that wide-spread tenperature inversions occurred thnoughout most
of the day in the region of 1,000 ft. 3n extract frora the meteolflogical
report for this day i-s attached.

rest Flishts 20/4/44, z2/4/M, zl/4/44, 25/4/44.

These four fli€hts were oade wrder the same cond.itions and. on
the sa^roe route and caJI therefore be reported upon collectivaly.

The P.R.F. had been raised fron !O to 20O for these tests in
oraer to zaeke the signal nore easily readable aEongst the nunerous puJ-se
stations on the s&me radio frequency.

the ueteorolog'ical inst"uments mentioned prewiously were ingtal.ledjrt tlp aircraft for these tests and readlngs vere taken onLy a,B the straiglrt
nrn patrols during the step by step tiescent.

In order to save time on the flight it was thought possible to
loake each a,lternate hej,ght-gain s traight run on the reciprocal compaEs
bearing; in other rord.s the 9rO0O, 71000, 51000 etc. feet runs rere
Ead e on the recipracal conpass bearing to that on which the I0'O0O, 81000,
61000 etc. feet rung were 0ade.

A check was ,rad.e at 10rOO0 ft. on each flight to see if thie $ras
peroissiblei therefore two or thnee runs were nade at 11000 ft. flying in
opposite directions a.nd. of course stil1 at right angles to the. Iine joining
the Fatrol area aJld the tra.neitter.

On each occ&sion the method was perfectly satisfactory a.nd.

extremely close agreement of readlngs was obtained, as already stated.

A further oodification to the progz:almne of these tests vas that
vhen the s ignal was lost at the end of the attenuatlon run at 21000 ft. the
alrcraft -ffas to clescend to 500 ft. to check whether signals could be picked
up again at a lower altitude; no evidence rnas obtalned that this was the
cage.
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It ri1] be uoticed upon referance to the set of heiSht_gs,in
curves that a narked rrledgett occurs betweea JrO0b end grOOO ft. oi tne
zol,h, 22rld, and 2Jrd of -{,pril.

In all these tests it ri11 be seen tha,t the loeasurenents &ad6
duri.ng the Bpira} clinb are tod e:=atic to be nad.e use of.

. Tirq Eckersley 0reup d.esire to e:press their gratituds for thewbole+leartod cooperation and belp of 1{ing Counanaer SIUis D.S.O., D.I.C.
fornerly 

- 
conroand in g, l)2 squadron; tring connand er le:nbank n.F.c. oomnaading

1!2 Squadron; SA&dr. Ma.zdon and hia Special Siguals Section also of 1!2
lguadronl a^nd the uany Aircrewo uho carried out so nell the very tei[oue
flights.

Conclusion.

Synbols used in report.

a

E
frs.
[x.
tu.
Ieup.
Eua.
ybe.

Tfuae in 3. S.T.
Silometres.
Transni-tter.
Eeight in E;tree.
leuperature in degrees tr'.
riuar-d lty r.n 70.
MiIllba:rs.

gheets of tabulatetl attenuation and heigbt-gain readtngs.
sheet of leteorolog:ical readilgs.
eheet of attenuatlon ald beight gein curves.
track che,rt.
ertract frco tbe Eeteorloglcat repo* Z9/2/M.

IncLusions.

Slx
One
0ne
0!e
0n€

0AI,/J93.

a

I

I



g:isht4"i" T""t" i" thr . zlh/q+.

Attenuation. Eeight-Gn.i n.

T.
I{las.

frorn TX. d3s. H0.
Itus.

froo II. dBB. Eo.t
1127
t2B
'I ?ro
t)3a
t11t
L1)2
L131
L1A

1116
1357
t13B
'i <<o

V4a
1 741

tAz
7l4,
1144
L545
tA6
1147
L*a
1349
L150
I ? q]
'I ?EC

t15)
1354
7355

o.z
ot

12.4

18.6
2t.7
24.8
28.1
11. B
15.3
J8.8
42.1
45.8
49.3

ou. a
64.1
bu.8
lZ,)
7q a
707
8
I 1

7

o

t1r6
157
1158
1159
1400
1401
lN2
LNl
t4u
t4o5
1406
t4o7
1408
t4og
1410
1"411
t4L2
7411
1474
1415
1416.

,7
27
Z)

12\)
A
3t

16

5oo. 720
840
96a

1080
1200
t12o
7440
L56o
1680
1800
1920
2wo
2t60
?2BO
2400
2124
2640
2V6o

.2880
,000

SpiraI

u t-1mo

600
ll

tl
ll

It

u

ll
ll
ll
ll
It

tl

ll

',
It

ll
ll

li
ll
ll
It

a

104.

tl

ll
ll
ll
It

'l
tl

ll
tl
fl
ll

ll
lt
ir.
ll

14
40
44
L1
A.
44
16

37
)o
25

29

t

a1l/ Krns.
T2. from TX

.Avera6e. .

d3s. Snx.
90. B

%,1
97,8

104.8

l4t7
t421

\435
-440
14r0
1455

1505
t5tt
1523
L529

t5t9
]-545

1555
).502

Ib.L1
t5L7

t627
t611

1641
1@9

1550
1658

114

lt

ll

It

I

ll

ll

,u

12.4 1o5o

12.1 274a

15 2410

11.2 2120 Straight

12 1E20 Run

2e.4 7520

to 1220

24.1 ]070

z).) 910

t9 76a

1

GAITOB.

18.5 500

l

I
{

li

li

li

li

ll

ij
i

I

i,

I

I

I

l

!

l

l

52
5t
55
51

47
41
43

56
17
)1

,2
28
2B
26
27
26
24

9L
22
22
2J
20
27
t9

2t

1

l11

I

l

i

i
I
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Eeight-Oain Teets in the Troposphere , zg/z/u.

Attenuation.

dBg. Ea. T.

Eeight-,oain.

d3s. Exo.T.

10r1
totz
1013
to14
to15
to15
to17
10r8
L0)9
r040
1041
lwz
rw1
1044
1C4.5
to45
t@7
1048
t*9
1050
1051
1052
to51
to54
7055
to56
1057
1058
to59
1100
1102
110'
11@
.1105

0
4.65
9.'

14.0
18.6
2r.2
27.9
,2-6
,7.2
41.8
46.5
50.6y.6
58.6
62.5
67.4
72.2
77.o
81.8
86.6
9L.4
96.2

101.O
105.8
110.5
tt4,,
I18.0
Lzt.7
t25.4
Lrz.8
L16.5
]4a,2
t41.9
L47.6

Kms.
frm TX.

148
tt

ll
ll
It

tl
ll

fl
ll

t6
N.R.

15

,4
zz

Avera€e
d3s .

600
750
9oo

105o
1200
150
15O0
1650
1800
t950
2100
2250
24AO
2550
27OO
2850
1000

Spiral

Climb

Kne.
froa SX.

54
5t
51
51
49
48
45
45
41
42
41
,8
Iq
1e
11

13
)a
28
25
24

10

t,
75
t4

10
10

500
n

tl
t,

H

ll
it
It
lt
lt
ll
It

lt
!l

{
ll
ll
lt

ll
lt
!t

ll
lt

ll
ll
I
r

1105
1"r05
1107
1108
1109
111-O

1111
].t!2
11L'
1114
1r1'
1115
1117
1118
1119
ll20
u21

N/ Kms.
[2. fron Ti(.

1121
1127

t715
l-140

1148
tt51
tt14
1200

120t-
LzO7

t2t4
1218

!228
\2r1
t2r4
tzQ
1,24,
1247

t255
lroo
1109
L172

112t
1r26

iln.

148

it

lt

|l

lt

tl

tl

tt

It

ll

ll

tt

,000

27O0

2400
Straight

t)
Rua

2250 Lv,E.

tq 2100

]-7.6 LB00

15 15OO

L2.5 Ll50 Av.E.

1200
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900
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GAJ/JOB. 150

Eeight-Gai.n Tests in the troposphere. 20/4/44.

Attenuation. Hel8bt-Ga:in.

T
R.s.

from [X. d3s. IIB.
(ms.

from TX.

t71

d3s. Hm

72)o 2
6

10.2
74.4
r8.4
22.4
25.5
,o.6
,4.7
,8.7
42.7
45.8
50.9
55.o
59.r
or.t
67.2
71.2.7E 2

79.4
Br.5
87.6
9r.6
95,7
99.o

to1.9
L08.0
112.0
r16.0
120.L
124.2
128.1
t12.4
\16.)
740.6
t44,'7
148.8
t 2,9
7r7.0
161.0
165.0
159.0
t71,0
L77.o

5oo
tl
It
tl
tl
n

ll
ll
ll
tl
il
|l
ll
tl
tl
ll
tl

tl
ll

tl
I
ll
ll
tl
ll
ll

r50
tl
ll

tl

ll
n

,l

lt
ll
ll
ll

trL4
t5t5
t1t6
t1t7
1r18.
t1t9
tt20
t121

t121
t24
Lr25
1526
1127
1128
tr29
L"O
tlL
1112
t1r1
r114
tr15
t16
Lr17
1518

6e 150
270
10n

510
oru

[f! sri,'r
990

1110
I200 CIiob
t150
1470
1590
u10
1810
1950
2O7O
2t90
21to
2410
25ro
267O
2790
29tO
,000

LZrt
t21z
],211
1214
t215
\236
1217
1218
tzr9
L240
t24]-
r242
124'
l.244
t24'
t246
1247
1248
t24g
tz)o
125L
t252

l,254
t255
t256
t2r8
t259
1r0o
1r01
t102
t10,
'I <Oa

1ro5
1ro5
t)07
1r08
L109
1r10
1r1r
t1t2
trtl
t14

47
AO

47
19
17
)7
,6
)o
14
4)
10
28
)'7

28
cA

24
24
ZZ
L5
t7
u
r.5
1'
1'
10

1

t,

tl

It

ll

ll
I

ll
ll

fi
ll
ll
tt

It

t4
I1
2'
t4

15
t9
22
t4
15
16
15
t4
t1
15
I1
]4

10
I1

\L/
taa

I(ms .
fron 0X.

Average
d3s. IIn

I ZZO

\W
Lfu'
trrl
t52
t159

1400
Ma5

t4o7
t4r,
t4t4
1418

1419
L427

t428
t4r,
L4r4
i44o

l44t
r44'l

144a
L451

t454
1500

1r01
150e

7509
1515

t5t6
t522

L77 2O 1000

ll

ll

tl

ll

19 
'000

15.8 2740 Stlaight

U z41o
Run

t2.5 2t1o

]1 1Bl0

L510

L220

1070

920

5oo

,00

760

460

I

I

I

tl

l

I

I



'fuigt i-cuin Tests i.n the [mposptrere. 22/4/44.

Attenuation. Eeight-Gain.
l-

T.
Kms .

from [X. dBs . Em. T.
Kns.

fron TX. dBs. En.

1r00
1ro1
tNz
Iro,
11C4
t105
L106
t107
1ro8
1509
Ulo
1Ju
t1L2
t1t1
't ?1,/.
1ZlE

Llt6
t17
rr18
't?ro
tt20
t12t
1122

Ll24
tt2,
l.125
t127
1128
1129
t110
L1)t
1112
1113
L1*
t3r,
Lrl6
Lr)7
t11s

56
49
,4
47
4t
4t
,8
18
1T
z,
1o
27
28
27

'Zt9
2I
15
r5
v
t1
12
10

B

5
6

50o

150

t*
ll

lt
ll

tl
ll
lt
t,

tl

ll
ll
ll
lt
I
ll
ll
ll
lt
It
ll
lt
ll
ll

ll

150
290
4r,
,85
720
865
910

1000
1020
11ro
1200
t290
tlro
1460
1500
t570
t65n
t710
u30
r.850
2000
2L40
2280
2410
2570
2720
2850
,000

t1r7
L1r8

rt/

\118
L119
t4a
Lr4t
1142
1141
r-141t
tt$
t 44*
1145
r-14f.
L146
]-146f.
t147
t147*
t*8
r*8b
t149r**
Lr50
L15t'.
t52
t1r,tly
]-155
t56

4.8
5.4
9.6

12 .8
.Lb . u
1.} 0

24.6
28.7
12.8
16.9
40.1
M.2
49.1
)1,4
57.4
6:-.5
6r.6
69.7
71.e
77 .9
82.0
oo. J.

90.2
%-.1
98.4

t02.5
106.6
1r0.7
114.8
118.9
121.O
127.t
}1t.2
t1r.,
L19.1
t42.9
t46.7
1r0.5
ty.1

lt

ll

tl

rl

tl

ll

ll
tl

lt
II

tl
lt
ll

It

ll
n

tl

,lt
tl

It

tl
ll

10
1B
15
15
t7
2L
u
z+
z)
2l
24
25
2'
)q
26))
2'
2A
24

N
22

Spri,rcL

Climb

It

ll

t59
140I

L402
tAD6

t4o7
t4t2
t4t5
1420

1421
*42e
]429
].4r6

r+17
t444

LM5
7452

].45'
1458

1459
toT
1508
tt4
t15
t2L
1522
t525

ty 28.5 1O5O

29.2 
'o5o

28.8 
'o5o

22 2740 Strai.sht

Kms. Average
from TX. d3s. IIm.

22 2\p

22 2410 Run

17 1810

11 15ro

'1.5 7220

920

100

500

car/JoB.
ll 150
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Attenuatlon.

Kms.
from [X.r. dBs. En.

Eelght-Ga:'n Tests in the Troposphere. 21/4/44.

T.
Kns.

froa [X.

].47

Eeight-cain.

d3s. Ea.

1200
1201
7202
120'
t204
tzo5
1206
l2o7
1208
l2o9

. 1210
1211
t2t2
t2t1
1214
t2l,
l2L6
tzu
1218
L21g
!220
l22t
1222
122'
1224
t?2)
l226
LZl I
1228
1229
l2)o
L21t
1)74

1211
t2r4

2
6.,

IU.6
\4.9
19,2

21.5
27.8

500
tl
ll
tl
ti

ll
ll
li
tl
It

|l
It

'l

rl

tl
It

ll
II

|l
rl

il
I
ll
ti

150

ll
tl

1214
L211
721r+-
t216
t21G
1)11
t2178
nre
L21*
t21g
L2r9+
1240
t240z
t24t
t24rz
7242
\242t
124'
r,24+2
LzM
t24,
t245
t24rt
124.6

TL/
4a

]-255
1r00

u01
LroT

1r08
117'
1114
1rI8
L1t9
132'
t26
1112

t,
t1r8
tw
]-145

tA6
rr+9

1150
r1r,
7156
1400

150
420w
660
780
900

1040
1140
L260
1r80
1500
.tOZU
]-740
1860
1980
2100
2200
2W
2460
2540
27OO
2820
2w
N50

Spiral

CliEb

t250
LzY+

,4
51
61
49
47
4'
42
18
40
3g

17

12

to

26
a"f

24
21
21
L9
t9
J-O

75
r,5
12
11

7

ti
r

lt
tl

ll
ll

!l
fl
ll
ll

n

it
ll
ll
ll
ll

,2.1
16.4
40.7
45.o
49.1
)r.o
,7.9
52.2
65.5
70.8
75,1
79.4
81.7
88.0
92.1
96.6

100.8
r-05.1
108.4
1lC 1

ru.0
rzt.1
l,25.5
'100 0

t14.2
1 8.,
t42.8
t47.L

&rs .
fron TX.

1?
75
-Lt)

':tr

18
22
t6
19
26
ZO

2L
,o
1l

26
22

Average
d3s. 1J6

t47 29.5 
'o5o

lr

.

It

920

,00

29.5 l,o50

24.5 2740 Straieht

24.6 24ro
Run

24.o 2J.]o

22,5 1810

l+.5 t22O

500 i

tl

eAr^03.

ll 1r0

16 15rO



a_'

t

Attenuation.

I&os.
from TX.T. d.5s . Iin.

Ileight-Gain Tests in the Troposphere. 25/4/44.

l{ei6ht-Gain.

t

Spi ra1

Climb

T.
Kns .

fron TX. d3s , Hn.

t ry*
1600
]601
l.502
7601
t6M
1605
]-506
1507
1608
r509
1510
1611
t6t?
t611
l.6].4
t6t,
t5t6
L6t7
1518
t6t9
L620
t62t
]..622
t52,
:.524
]62,
t526
1,627
LO Zd
t629
1610
l.511
t6r2

4.
o.

t4.
t9.
o7

1r,

42,

100.
LO1.
107.
110.
114.
117.
t?t.
t24.
128.

t16.
'I ?O

61L

,o
b1
46
47
45
42
4t
42
16
,7

26

2'
CE

10
2r
t9
18
1b
11
10

6co

ll

ll
tl

ll

lt
tl

ll

tl

ll

tl

150
ll
ll
rl

L612
t5r1
t614
L61'
t5r5
lbrbE
!o) I
t6172
t61B
t61€;
].619
t5r9b
164Q
L4G}
t54L
154It
1642
!o.r t.s
l.541
terb

r40
tl

ll

ll

|l

ll
It

tl

I
ll
tl

tl
tl

10
I1
t1
t4

I'
1'
20
t5
10

7'
)1

21
1l

r50
400
650
900

1140
t260
1400
tro
1550
t760
1900
2010
2140
2250
24aO
25OO
2540
27OO
289Q

,a50

75

2
0
I
5
2
0
7

0
I
2
0
4
9
,
A

1

7
2

6
1
6
0
5
2

9
6

1
0
7

,7

n/

47.
.r2.

66.
71.
lb.
79,
82.
85.
89.
9r.
95. I(ms.

fxom l;.n,
.P"vera6e

dBs. iim.

t40 24.8 T5A

24.1 1050

25.4 1O5o Strsl8ht

9
11

6
c

t&4
1648

1649
t657

1558
t702

1701
t712

t'l],
1718

t7t9

1725
t711

1714
u40
774t
1745

1747
175'

t754
t719

1800
1807

1808
t 815

1815
tB22

ll

rt

22.1 2740 Run

18.0 2410

15.0 zLrO

t1,5 18ro

11.5 L51o

1220

920

500

,00

150

150

rl

ll

rl

GAIIJOB.
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G l-

Eeight-0ain tests in the Troposphere.

Me teorologi.caL Data.

Iim.
29/2/44.

Ierop. --Effil----lPFe s .

ral

1050
2740
24rO.
2710
1810
t510
1220

920
500
lo0
150

z7or.
)o
Z)

37
17
4L
45
48
47

727
756
785
815w
879
9t1
947
992

1o5o 6
2746 8
24to 9
2l1O 1r.
lsro 14
t51o 75
t22O 79
92o 21
500 28
,00 11
1i0

677
7o,
714
74
79'
827
850
894
929
964

lroo
ll
tl
ll

!t
ll
ll
ll
ll
tl

27h/44.

s

IIn.

40
44
E2

58
,9
61

60
56
55
58
7o
l+
77
81
81

57
68
70
69

Pres. ,?.Teop. Burn.

64/" /oo nbs. 1!Oo

20/4/44. 22/4/44,
femp.HmEn, Temp. Huro. Pres. T. Eura. ?ies.

toSo
2740
2410
2t10
18r0
t510
].220
orn
500
100
150

694
724
752
782
BU
845
878
9t1
%6
967

ll

ll
ti

ll
tl

,0ro
2740
2410
2t10
l-8r0
1510
1220

920
500

"1@150

15
)t
18
42
45
49
5t
57
,9

t5
15
t9
)t
19
1o
59
82

752
792
824
855
888
916
955
99'

1002

L4,

n

ll
lt

ll
I

ll

29 706

21/4/M.

88 0143o

He. Temp:' Elln. Pres. t.

21
21
25
ZO

za
10
,4
,9
45
47

25/4/M.
T.En. TeEp. iLum. !res.

)t

)b
t7
4t
44
47
.+.+

48

55

42
)t
.72

84

v)
85

705
710
758
781
815
48
878
906
Y) I

t1
ll

ll
ll
ll
ll
lt

ll
rl

1050
?740
24ro
zt)o
laro
7110
1220

920
500
,00
150

28
12
4.5
)t
40
4r.5
,o.,
,1

&
51
62
OU

50
65
6,
65
54
6z
b1

688
724
755
788
809
848
e71
910
9M
977
996

tl

tl
tl

ti
tl
ll
ll

01 1010ro
2740
2410
2!10
18r0
tr10

25
26
27

924
5oo
100
150

1220
t

Note:-

GAIIJOB.

The data for the 27/t/M arfr' 29/2/44 was supplietl by tJle
Meteorolog:ical 0ff ice.
The d.ata ior the 20/1/44, 22/4/44, 2r/4/44 a.nd the z5/4/44 wa.s

obtalned from meteorol-ogical instruments on the aircraft.
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