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THE MALAYAN TRIALS of the WS A510

By K,G.DZAN and L.X,CURRAN,

GENERAL

The purpose of these trials was to assess the A510 in
an area where not only tropical conditions existed but also wher
a milltary action was actually taking place. The aim was further
%o show the equipment to members of the British Army and receive
criticism based on Their first hand knowledge of reguirements in
that area. Further, apart from the AS10 itself, it wac expected
that the general knowledge gainel would be of great advantage in
the design of futwre equipments.

The Da“*y consisted of Lt.Col.D.Small (Denartment of
Supply), Kajor R.P.Woollard (Directoraue of uignals} and lfajor
H.0outts (Pir ctorate of Infantry), together with ¥, G.Dean and
L.X.Curran as civilian observers representing A.W.A.

It was much appreciated by the A.VW.A, merbers that
although we were two civilians of a militery party, in militar
sur roundi‘o , we were at all times treated as two members of an
Augtralian party of five, whose purpose was to test and coﬁon »ate
the equipment which we had brought with us. From our point 01
view, our greatest dleappointment was the restrictions nlaced on
our ﬂoveme 1ts in Halaya. Australian liilitary headquarters had
epecifically stated that the civilian members were to be nermitted
to go only into safe areas. As bendit asctivity exists over the
vi:0le of Malaya this was interpreted by G.X.2., Singapore, to nmean
that we were ;ree to move only on Singapore Isianﬂ 1tbeT“ and in

the camp area of the Farelf Training Centre, (b.¢.0.), 25 miles
north of Singanore, in the country a;ound which most of the tes
were carried out. This did not permlt us uo gee or make any
tecinical assessment of primary junvle from the noint of view of
acrial erection or propagation conditions, aT though we nad assuned
that this would be one of our important tasks.
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on the other hand, much weas learned from people we metl
st the F.T.C, he F.T.C. is a centre where not only are troons
tra*red for the ngle action in “a*aya but where the stafl has
an intimate and uetailbg knowledge of the conditions existing in
delaya. A general background of ideas on requirements and
limitations of comnunications equipnenu was obt ained, not cnly
from officers, but also from N.C.0.'s and signallers. Although
nost of the 1n*ormation was obtained from direct technical
discussion, the very coatact with peonle of experience in the
Jungle olten provided, indirectly, just as important information.
For example, the story of a training patrol left in the jungle
for two deys without rations expected from an air drop, because
the signaller had rendered his wireless useless by leaving 11T
switcned on and allowing the batteries to run <oun, was a ratier
forcibtle reminder that 21l equipment needs to be as Toolnrroof ag
nossible,
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At the F,T.C. we were permitted to see Cenonsirations
of tactical and signals methods used in the Jjungle. Having
stressed the need for maximum efficlency of aerials when used



with small sets, 1t was of great interest to find that it was
the practice in’ ialaya to do every‘hing possible to gel the
most out of the aecrials used, even to the extent of spending
en hour (after a day's treck through the jungle fully loaded
with gear) in clearing the scrub around the aerlal site.

The tests were usually carried out with one AB10
at the F.T.0., set up as base-station, and one or two A510 sets
mobile in the ecurrounding jungle or rubber areas. Tests were
cerried out using both sky-wave and ground-wave conditions with
both long wire and whip serials, and comparisons were made with
the WS63 wiich is the set currently used in Halaya. Although
the 05 set is probably equal or better than the A510 in power
and radlation efficiency, it proved at most times to be infericr
in operstion to the ARLO, because of the 68'set's lack of stabllity,
tne Alfficulty in antikﬁ 1t with other sets, and because ol the
time 1T took to get it tuned and "on the air."

The A510 also has a marked advantage over the 68 set

in weight znd shene (form factor). The comparative welghts of
the A5l0 and the 68 are respectively 16 end 34 pounds. Demonstrat-
long and tests were carried out with the ABl0O carried on a soldier
viio vas also loaded with his other gear (ammunitions, veanons,
rations, etc.). hen the AS10 1s mounted on the chest in two
basic nou-“eﬂ {(the normal ﬂounting position), the cmmﬂlete load
enabled the man to stand erect in a comfortable posiuion {see
vhiotocranph 4): The 68 set is strapped with the rest of the
soldier's equivment on 2 standard metal carrier {Left hand of
soldier in photogranh 4), which is mounted on the back. iith

this method of mounting and the additional veilcht of the £8 set,
(tne total welght then is 70 1lbs.), the soldier muet lean forward

to maintain bzlance and it is difficult to walk without ewaying.
In order to satisfy gsome who preferred 21l tne equipment to be
mounted on the back, it was demonstrated that the ARLO could als:
be fitted very neatly onto the standard carrier (ﬂwOuO‘““”“S 3&85).

Demongtre tions were also given of a soldier fully loaded

vith gear, plus the AS1C nounted on the chest, to show that he
could go to greund and use his weapons whilst the AS1C was in an
operating positien, 1ncluding the whip aerisl zand loading coil
being in “lace (vhotograph 2;. Photogrephs of the equizments
mounted on the soldler are appended to thils report.

A cne-Gay vislt was paiéd to Xuala Lunmnur where the sets
were sihown to the Headquarters staff and signals reoresentsiives
Trom the operational brigades in the area. Unfortunately, a
siiort demonstration was lareely a Tailure, due to excessive
electrical noise at the Lase staticn,

Thilst 2t Xuala Lumpur, an Army report wes obiained
on zerials and propagation; this was based on operational raiher
than technieal results. It 13 most interesting because, in spite
of nvI;lcultles of erecting good aerials in the Jjungle, tke
onerationa “ecomrenaqtlcns agree by and large with those made by
us on purely techinical grounds.

The D.2,I.R, ionosphere research station in Singapore

was visited twice. It was of interest to find that a Thomas
nolse recorder kad been installed some months previously. Readings

ere not interpreted in Singapore but are sent back to Ingland for
aﬂslfv_ . At the time of the first visit no results of the
analVSis were yvet available, but since then the firot results

have been received and are now in the D.S.I1.2. official (unwublishe@
reports on noise which can be seen in Austrdlia. Also, the



loncspheric records vhich we were permitted to examine indlcated
clearly the unusual ionospheric conditions of that area, which
has an lmportant bearing on the choice of operating frequencles;
these are rather lower tnan would usually be exnected. Only

a limited number of records had previously been found in the
litereture.

The R.E.M.F. {Royal Tlectrical and lMechenical Encineesrs)
worizshovs at Si: (Fpore are well edguipped for radio serv1cing and
are air-conditioned. Discussions with the peonle there, on
servicing nroblemsg and faults in military ecuipments, proved to
be mosgt DfOfit?bLe- It was of particular interest to note that
failure of sealing in the 83 set, which has similar cases to
those which will be used on the AB10, represented only about
o5 of all faults. The greatest number of faults was due to
velves. '
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The mcjor*uv of tests carried out were listening tests
and subjective ratings (strength 1 to 5) were given to the signals
recelved at each end of the radio circuit. These, it is considere
give only an assessment relative to the prevailing conditions of
general background nolse, both atmospheric and electrical. This
ls especially so as the recelver of the AS10 has sufficient gain

almost alwaye to cive adequate acoustical levels of outoutl,
varticularliy when long aerials are used. It is censidered tioat
vhese figures give an overall assessment of tie communications
cireuit. It was shown that the assessments by members of the
Australian party screed with those of siﬁnallers,, further, that
when strengths i to £ were recorded, more than 607 of woris,
sent in random relationshin, could be copled CO””CC»IY,

Rather than being an assessment of meximum rances
achievable over & limited number of conditions, the tests were

carried out to demonstrate that communications could be achieved
speed iWy and under & wilde range of conditions. Comparisone with
the 68 set indicated not that this set was inferior in raiiated
nower, but tiat the AS10 was superior in simpliclty of operation
end stability.

The fixed ARLC base-station at the F.T,C, usuaii? hed
vetter serials, narticularly for ground-wave working, than the
mocliie station. For exaanle, generslly when a unin vas used

<

for the out-station a long wire was used at base; however, a

viiip was at times also tested at the base station. Also, the
aree around the base station was either cleared or comparatively
lizhtly covered for at least a guarter of a mile in all directions.
The freauency used for ground wave working was gep°”a;1y .45 e,
but, again, all other frequencies were examlned For sky wave
vorkinﬂ the frequency basically used was 6.45 lic. as this was
est*mauea as being the nearest to optimum of the frequencies
available, but for this mode of propagatlon the other freguencies
were also examlned.

Under conditions of the base station as described,
grounc. wave comnunicatlons in both directions were achleved,
wilth a whip aerial at out station and wire at base, for uiauances
uo to 5 miles or more when the intervening terruin consisted of
rolling nills covered by rubber plantations. hen the mobile
station was mounted on a vehicle (thereby nroviding a better
counterpoise ror the set), two-way communication for distances

of € to 3 miles was nocsible. vhen long wire aerials were uced
at both endg, cormmunicatione over distances of nearly 10 miles
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were achieved. With 2 whip aerial at both base and out station
Gistances greater than 3 miles were possible with this intervening
terrain. The above dlstances are cuoted for intelligible
communication (above strength 3 on the subjective rating) and.

for a suitable low frequency 3.5 le. Less ranges or strengths

were found Tor higher frequencies.

When the intervening terrain was covered by 3 miles
-3 o e , -
of Jungle and 5 miles of uLHev sround wave conmnunication of low

1nt6711~ihili+1, but sufficient to trangmit the record of strength
received back to base, was achieved.

For distances between 5 and 1C miles it 1s often

rossible To use, with equal effectiveness, either the sky-wave
or the ground wave and when end-fed aerials are used, it 1is

e
CifTicult, ab times, to tell which is the mode of ﬁﬁovaﬁwtlon.

It was poseible to get some indicatlon that the ground wave vas
being recelved by replacing one aerial by e whip, which ideally
111 receive no sky wave. Further, a serious 1ncrea e in faling
vien déipoles (for the sky weve) vere replaced b inelined long-
wire aerials indicated the presence of a stirong ground wave as
well as sky wave in the second case. '

"hen the intervening terrsin, except for the camp
¢ tirely Ty primary and secondery Jjungle, 2 ranc
s was achleved when 2 long-wire existed at ba
the out ﬂta ion. for whip to whiilp vorking wi
= 1it<tle over 2 miles was achieved, bu
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frequencies then originally essumed in the theoretical es
and aerial coil losses are likewise greater. Three rac
e .D.,

determine the relative ranges for different frecuencieg,
efficiency of whip eerial which increases with incresse in

Lo

freguency, the esf‘c¢ency of the aerisl loading coil wiiich
ﬁncreuses also with increase 1n fregquency, and ground-wave
pPrepagation efficliency which i1s less at higher freguenciles.
Atmosplieric nolse during quieter part of the day should not be

a limitins factor. Por average terrain the third factor
commensates for the ofher two, in one asquﬂe" for t"e Jungle

en equivalent conductivity of 10-15 E,M.U. the fleld strenztns

for all freqguencies siiould be gbout the same at ¢ milesg nezlecting
The additional tuning coil losses at lower freguencies, and 2lgo
neglecting aerial losses in addition to tnose originslly assumed,

Radio/telephone sky-wave communicaticn weg ai
r ts ut trouble. The maximum distance achieved wvss sbo&t 25 mi
1s distance 1s unimportant,as for sky-wave work i
propagation difference for surface dlstances up to 50 miles



and 1ittle for even greater distances, the height of the
lonogphere being 200 mlles or more. The basle frequency used
was 63 Mc., and vhen other frequencies were tried it was automatic
that & return was made to this frequency, so that in spite of

any failure on a less advantageous channel, contact was always
w2intained. The chioice of this frequency ;or basic use appeared
subetantially correct but sood results were obtained olsso with

5.2 and 4.2 Yec,. and some contact, at inferior intelligidbility,

was made with a Trequency of 3.5 e, and 2lso at 9.9 He.

The fact that 9.9 Mc. wag found to be inferior to
lower freguencies is -.po*tqnu, 28 without knowledge of ionospheric
znomolies exlsting in the area, this is the frequency which would
be chosgen. It proved less useful because firstly, the effective
height of the 1lonosphere is greater than at lower frequencles,
and secondly, becsuse of interfering stations and also higher
atmospherlc nolse during the middle of the day.

For siy-wave conmunication during the day in lalaya,
it can be said that atisfactO”y R/T results were ootaincale
for the periol of th riglg provided correct frequencies were
used and, generally speaking, provided a dipole was used £t one
terminal at least, and preferably at both terminals. Althiousi
good results were, at times, obtained when inclined end-fed aerial
were used at both ends of the circuit, thils wes not always tThe case

ry of the listening tests is incluled in the

MEASUTZRIZNDS

Only a limited number of measurements of fleld <tre“jth

were talen as the equinment used was tno inflexible. As welirnd
precluded teking an ordinary F.I. set te Halaya, an A510 was
adapted for the surpose. This consisted of a2 receiver witli outnut

meter; for calibration the transmititer was placed at a iZnoun
distance from the recziver (greater than 100 yards) . A 1ost
Interesting feature of the measurements taken wag the low fields
actually recorded, some of these being less ths 1uV/m. These
fields are well below the capebilities of the larconi F,I. Set.
With flelds of this order, intelligible eignals were received
even on a whip aerial, especlally if an earth mab were used.
Tnis latter fact indicates to what extent the success of the setl
n ¥alaya has been due to the sensitivity of the receiver,

These measurenents are recorded in the Appendix
together with the subjective tests. A point of particular note
1s the increase of strength wiien an earth mat is used and wien
higher power batteries are used.

. lleasurements on nolse were mainly carried outl using &
045 Me, dinole at the base station., The received noise was
measured by using the adapted AS10 receiver (with meter) and the
substitution of a signal generator for the aerial deteruined the
level of the input voltage. The dipole was used for convenience
as it was already erected znd there was no means for cal ibrating

& vertical aerial, Further, there was no means Tor tuning an
aerial on the adanted receiver and a cut dipole vrovided an aerial
which virtually did not require tuning.

AERTALS

The 1laporiance of efficient aerlalc is well aporecisted
in lalaya where the most simply erected inclined aerial is not



recomnended for the ecquipment there. All aerials used there

zre supvorted at two voints and are mainly the inverted -L type.
Such types coula well De used with the AS1C, with the limitation
that the ASLO would not tune an aerial having a half-tave
horizontal sectlon end a vertical sectlon less than a quarter-
wave, which 1g the most promising type at present used 1n lalaya.

The dipole is, however, the best simple aerial of all
and the AB10 has been specifically designed to have maximum
efficiencv vhen feeding 1%t.

In Australia, the dipole was never tried properly with
the AR10, it being regorded only 28 an zerial to be used when
others failed. A previgusly cut dipole vroved very effective
in Halaya and easy to erect, and due to its use, i1t 1ls considered
that the skiy-wave tests were far nmore effective. “hen dipoles
vere used, even at only one end of the circult, better results
were Qch;cved then with end-fed aerialg, provided the dipoles
were ficiently vinh. It is to be noted, especlally when
tests Lere specifically carried out, that a low dipole (5 - 7 £t
sey) always pavean inferior rating strength to a hilgher dipole
(25 £t.) and usually inferior a2lso to well erected end fed merials.
Iv should also be ncted, however, that good communications did
Take place at timesg viiilst the outstation wee still erectingc the
zerial end on one occasion when the aeriel was actually on the
sround but an inerease in recelver output level was alvways noticed

s Siie ceri vae ralged.
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THE EQUIPKENT

It is considered that the successg of the trials in
laleya can be attributed to three acpvects of the equlnment, viz,
(2} %he n*gh sensitivity of the receiver, (%t} the simolicity of
the traonsnitter tuning even wilth the present function switeh wnlch
i1g &ifficult %o usz and ic being replazced, (cj the rencral
reliability of 211 narts of the equioment and its inherent stabllit;
It is considereld tThat hod the equinnment Lesn sent to llalaya =

ats
or after a more hurrleé develormenty with
(%4

less aevelonea atage,
attention to detall, the tests may well nhave

ccengeauent less
disspnointing.

Three complete wireless stations AS1C and one nodified
to serve &s an F.I, set, were taken to Hsleya. The setgs were
those used in the Tield trilals a2t Balcombe, Victoria, in Februery.
It will be recalled that as a result of the Balcombe irials many
modifications vere reguested, the most important of these veing
the replacenent of the function switch and a greater meter rendl
for tunins when veins the rod aerial.

F]

The ecuipments taken to Malaya were modified To wive
greater output indications but no Ouhe" modifications were carried
out, except that the nreferred type loading coll wes used on eaci.
A new arrangement for the transmitter panel in which the functlon
switceh had been replaced by a much more convenient SjbuEm had
been decigned before the party left for Halaya. A "dumny " front
nanel incorporat_n: the iceas of the proposed new arrengement
was %tzlen to Halaya ond shown at all the demonsirations of tie
ecquloment. Mhe criticisms made by the user at Balcombe were

repeated by their eguivelent types in lialaya, althougn: werhene
with not the esame empuasis, as the signal versonnel were nrepered
to accept some &ifficulties in their earnest approacii to egiablish-

ing communication.

O0f the three eaulnnents, two contained receiver units
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which did not incorporate AVC, the third set containing a
receiver with AVC. This latter set weas the only one, therefore,

which met the user reguirements technically. The t:enqmitter
ections and interwliring was identical in each station.

4% Balcombe the four equimments had worked throughout
the trials without a fault occurring. n Malaya two equipments
fe*lﬁﬁ during the trizl zeriod, these being the receiver unisg
with AVQ and the receiver unit modified to serve as an F.I. set.
The fdilure in both cases wes due to the effect of humidlity on
the 1.f. transformers causing oprimary to seconéary leaXeze due
toc inadequate sealing of the case to front panel and the omission
of the seal*ng screws on the i,f. assemblies. This fault was
not regardedé with any seriousness as the vresent cases were not
claimed capable of providing real hermetic seals, but it is
gignificant to note that the recelvers in which the I.F.
transformers vere sealed, gave no trouble. There were no
other electricsl faults and me,uaﬁlcal ones were only comparativel
mninor,

The receiver units were repaired at the very well
equivped workshop of R.,E.M.E. This workshop was very efficlently
o“gﬂn*sed and ircluded a large ailr-conGitioned section containing
screen rooms and an oven in which dry alr wass circulated. The
repalir on the two roceivc“ unite did not remasin efifective and
these Ttwo units deterliorated agzain.

The oneratio the sets in the jungle brournt %o
light two unexnected difficulties and some modwf*vucicne have
been celled for as a result. In the Jungle per*ulrau an fron
the overator is sufflclent to shower the panels of the cets ac
thiougn it were “9ining. This shower of moisture covers ihe

window of the nain tuning meter and impairs visibility To =a
very large extent. Heavy rain,which 1s a regular feauurc of

the trepic aress, alsc has this effect, The first modification,
therefere, 1g concerned with improving the viewing of tLe tuning
scale, This information was passed back to the A510 teanm at

AW, A, wnilst the »narty was still in lialaya ondé the modificallons

to desisn were well under way when the party returned.

The imp red visibility made the tuning of The whln
loading coil much mo*e difficult than 1t should have been, The
Army representatives asked that an invegtigatlion be made as to
whether the tuning was too coarse and to carry out any noGificat-
ion thought desirable. This information was likewlse »nsssed
back to A.U.A. whillst the party was still in lelaya. However,
it 1s probeble that with an 130”0ved viewinpg zrrangenent the

present tuning of the loading coll will be Sat;S‘dCQOPj.

The heavy perspiration and rain shower on The panel
so showed that the aerlal termingl 4id not provide adequate
sulation, “his information was also passed back to the A5LC
Team whilst the »arty was still in Malaya and a new terminal

should prove quite satisfactory, bOun electrically and mechianically
The terninals on tue equipments had proved inadequate in tne

izechianical sense, both at Balcombe and lalaya.

al
in

The seconé irporitant requlreuent brought to Llight was
the necessity for some form of crash limiter. The severe locgl
thunderstorm which occurred each afternoon in which a large burst

e
of static occurred with intervals of 1 sec. to 1/5 sec, impaired
intelligivbility by overloading the ear. The bPOViSiOﬂ of a

crashh limiter was one definite requirement not previously suggested.
Since the return of the party an investization lias chown that

there will be some difficulty in incorporating the liniter.



51light modifications in the layout of controls were
suggested by various people and these have been acted upon
where possible. In general the sets were accepted and used
in their wnresent formm with ease by all types of signals people.
It was obvious, however, that the Balcombe request that the
Tunctlon switch te Siﬁu-ixied wag quite Justified.

% UTl

. With regard to accessoriles, it was noted that the
J-wire earth s 5ster, for use with lon* aerislg, was cumbersome
Tor jungle working, This had already been noted during the
aerial ;rvestifvtionc early in the develonment of the ASLO,
end alternatives having the same efficlency were exanined, and

L
for one reason or anot ner found wanting from an electrical Doir
of view, The only answer ceems to be to reduce the number of

vires and accepdt the additional loss. Deteriorztion of the
isiorting links" on the one-length end-fel gerials occurred but
dis did not cause undue concern, as they had been orevared
quicklj in order to answer the criticism of the Ralcombe trials
that three separate aerial sections to be used in combination
(a@ then sur ?‘ie"‘ are liasble to be lost. The succesg of the
cipole in Malaya calls again for an adjustable dipcle as origin-
21ll¥ speeified, The only way of achieving this effectively
eems to be some form of roll-up spool. If such can be develeoned

it could overcome slsoc a nmajor fault of the one-length long-wire
that wiien 2 short serial 1sg requl 1*e,u~ Juca el The

-t -

ften loet in the non-active section

It hed bern suggested before the lalayvan in %
sealed in such a nmanner that 1t would not e
enair it in the field without 1
t this is 1n fact being done
cese screw wnich breaks off vh
-

Thp V8.A510 compares favourably with the /800 at vnresent
The technical figures for the

W858 S _AR10
Preguency coverage 3 = 5.2 lc. 2 - 1C Hec.
Power output 1 Yatt in 759 0.75W in 782
Receliver sensitivity da DY 1 - ZuV

Ueizht 34 1bs. 15 1bs.



CCHCLUSIONS

The AS10 proved itself to be a reliable and flexible

niece of communications ecuivnenu under the conditions which 1t
ves required to operate in llalava; it »roved iteelf to Te
surerior, in overall foer*VeHCSS, to the currently used hesvier
o set. Excent Tor deterioration due to moisture in two of the
sets, no new major faults were found. (This fault 4id not couse
undue concern ag 1t hed not vet been possible with the hand-

made cases to nrovide rerfect hermetic sealing).

Taulte, such 28 those of panel layoub, etc. dizcovered
in nrevicus tests, continued to be evident. Zome smaller Faults
were evident, {tiiese sre now beiny remedied), and metiods of
imorovement sugrested themselves and these are now being ached
upon where possikble.

From our point of view the novel arrangement of
including civilians in the Army party was a succegs and much
was learned by us of Army *equirements and roblems, iu is
thought that o”“y Lenefit can result from cont :
crrangenent and sermitiing A.Y.A. people o be g;esent

to exnress our
, &t all uimes,




