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Coffeciions were aPPlied to the installatioD to re'

duce .he inierference leaels fron each sou.ce to m€et

specificatioo requiremeots. The followiog were the

correctioos installed:

'0. 
EFFECTIVENESS OF CORRECTIONS

Similar tests to those conducted under paragraph 8

wete made to Prove $e efrective.ess of each coffec-

rT. FINAL FLIGHT TEST
Afer comPleting all the above tests, a final flight

was made to iudge the overall efiectiveness of all

corrections. Readings were

taken duriog the flight.

I!. RESULTS*
z. DATA.

r. Original ioterfereoce conditio' of airPlane is

Eiven on data sheeds) NoGI . . . . . . . . . . .
2. I.lst of intetference sources tu given on data

sheerc) NoG).  . .  . .  . .  .  .  . .
3. lFectiveness of correctioDs are shown on data

sheerG)NoG). . . . . . . . . . . .
4. Final i.terfe.ence condition of airplaoe with

all corrections aPPlied is 8iv€n otr datr sheet(s) No(s)'

,. CURVDS.
The abore information is Prese'ted graphically for

erch ;orerpreut ioo oo cu\ e she€ts Nos'

t3. coNcLUS|ONS

I4. RECOMMENDATIONS

Submitted by:
' crew Cbiel

Date:. . . .  . . . . . . . . . . . .  . . . .  '
APProved: .  . . .  .

-NOTE
The Burcau of Aeronautics has requested that on all

interference tests conducted, the measureo€nts of in_

terference be reported in decibels. (o-db being equal

to 1 milliwatt or 0.775 Yolts across 600 ohms Pure

If an RCA, tyPe 3o2B aodio frequen€y outPut meter

is not useal to make the actual measurements, a mli-

bra, ion oFe 5hould be dtrached !o rhe rePo' t  s iv ing

the details of the insuuments which $'ere acrua y used

and the technique of their use, as well as rhe dala cor-

lelating tleir readiogs with those of the RCA tyPe

3o2B meter. Fleet units may usually dispense with

rhis provided the same metet type is always used.

+-CHECK FOR MALFUNCTIONING OF IFF
EOUIPMENT

\fhenever the necessarv radar interrogatiog devices

are available, checks should be made to see if any

elecFical, radio or electionic equiPments cause maf

funcdoning of the IFF.

Tests of this narue may be made with the aircrafi

oo th€ ground' or in flight, with a. obs€rver at fie

ground station ioteftogating devi& in constant com-

moicatioo with rhe plane and i' control of the iests'

This observer can then iNttuct the Pilot aod crew to

turn on and o( the various equiPments atrd ch€ck to

see i( rhey cause the IFF to ransmit sPurious signals

Date:.

b. Effeciive Date: t Malch 19'13

5R-tt5

NAVY AERONAUTICAL SPECIFICATION
COVERING RADIO INTERFERENCE MEAS-
UREMENT AXD LIMITS FOR NAVAL AIR-
CRAFT

PART I

Radio and iDterPhoDe equipment shall oPemte satls'

{actolily when all sPecilied equipmeot is installed io

rhe dirplJne. Sar istacrory Pe.foroaD.e sbal l  be deier '

rn ioed hv rhe Burea, r-brough rhe rr ia l  borrd.  employ-

iDg tl€ ineasuring rechoiqu€ and naximurn noiseleYels

as hereimfter set forth.

PART II

1. The melhod to be employed for measurirg radio

iDterfer€nce itnuence volages shall be th€ "calibrated

rec€ivef" method.

'. 
PROTOTYPE AIRPLANE

2r. Three receivers of each tvPe which aie to be

insialled in &€ airplanes shall be checked throughout

rbeir  f requenc) rr .ge i i  re\er3l  f requcn'  ier  io ed'h

band, ro dererm;ne SeDeral  rcLei \er  Perroro'n(e ar

28 tolrs iDpur.  One ot  the rbree recei 'er(  of  each

Lvoe:hat l  rheo be s-tccred qhich has rbe mosr uni foro

""er-ll 
oetformance co'forming with the €quipmeDt

soecifrcaiions. These seleded receivers shall be fullv

c-alib.at.d as later de"gibed, aod shall be used as the

measuriog insrumenrs fd the resPeciive radio instal-

ladons iD the ProtoryPe arrPlane.

2,. Calibradon shall b€ nade io a screeoed room

or other location where intefferetrce from atmos'

Dhe.ics. man-made inter{erence and radio sigtals ar€

negligible. A high gmde aPproved tvPe of signal
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generator such as the Seneral mdio typ€s 6058 or
805A, or Feris rlpe 16C, modulated 30 perce't ar
,1oo o( 1,ooo cycles shall be used as the input source-

2a An RCA rtpe 3028, or equivalenr, audio fre'
quency noise meter shall be used for measuling the
receiler output, both when calibratiog in the l.bora-
rory add when daking noise measur€oeDrs io rhc

2d. 'lhe <l.c iopur voltage to the receiver shall be
maintained at approximarely 28 volts during calibra-
do. aod whcd naking all measuremeots.

2". Specific irsructions for calibradog each rype
of "calibrated receirer" will be turnished by rhe cov'
ernment, along vith iDformaiion concerning rhe max-
imum altitude at which ihe receiler may be operared
for fic purpose ofthis specificar;oD. Thc calibration
data shall be plotted as a farnily of curres lor each
fr€quency, with mioovoli-input plotted as abscissae
a.d audio frequency noise meter readings as ordinates.

21. To measure radio interference levels in rh€ pro-
rorvpe airplane the calibrated receireis shall be in-
sralled iD the same locations and in the sdxc ftnner
as iD p.oduction models; then the airplaoe shall be
flown at normal rated tuising speed, engine r. p. n.,
and oaoifold pressure over areas free of man.oade
radio inierference and on a day whi.h is relatiyely
free of atmospheric inr€.f€rence. The receiver shall
be tuned to a frequeory nearest each of the calibmtioo
frequencies where regular radio signals cannot be
heafd. r0(iih rhe pr€viously selected amount of gain
(normally ndimum), the aoreooa dimmed, and wirh
rhe audio ftequency noise meter and one ser of AN
staodard flar-response headphones, merer teadings
shall be recorded. Care musr be taken ro aurally
moniior each frequency sertilg at shich readings are
lakeo ro as$re that.he receiver is ror runed io a
resular signal and, accordingly, giriog iD erroDeous
indicarioD of nois€ output.

29. This same test proc€due shall be foloved
during the ope.atioh of vdious combinations of elec-
ffical €quipment which are likely to be in cooritruous
or frequ€Dt operation during Dornal us€ of the radio
equipment, and all data recorded. The aiplane shall
also be fiown al irs rated serri.€ c€ili.g or recelrer
cei l iog se'  forrh in 2e. cnd rhe se\eral  f requeocie.
checked ro derermine that there is no indease r! Dorse
l€vels previotrsly measured. Perforoance shall also
be oeasured usiDg th€ navigational elect.ostaric loop.

2r. Afte. compleiioo of the radio rest night ihe
Doise output, which has been measured ir milliwatts
or decibels with the audio frequency noise Deter rn
nighr, shall be converted ro equivaletrt micrololis
input from the receiver clib.arion cu es. This
amouDts io determiDiog rhe ralues o{ signal generaior
outpuls which produce the equivalent amount ofaudio
irequency noise meter readings Fhich were obrained

Se.rion Xlll

during llight. These converted dara are rhose referred
to il) part III.

3. PRODUCTION AIRPLANES
32. For the production acceptance rest on radio

iDterferedce lelels in airpl.nes, each of the various

rypes of receivers prior to final installadon shall be
checked by the airylane manufacturer to assure normal
satisfactory receiver operarion in conformity with
receiler specificarion fequiremcnrs. This checkiog
shall coosist of tuning each receiver ro five or six
f.equencies, iocluding $e minimum and maxrmum
frequencier of  the r . re j rer .  where m"ximum noi .e
levels har€ been found io the protorlpe airplaDej aod,
with a gircn input and gaiD Gee part III) froo rhe
sigoal geoerator, measuring rhe audio ourput wiih
the RCA 3028 meter or equivalent. Only one value
for each frequercy shall be Decessaiy. This s'ork
shatl be cooducred under the sane conditions as set
forih fo. fte calibrarioo of rhe receirers for th€ pro-
rotype afprane resrs.

3r. The receivers shall rhen be installed, and during
.he conffacror's producdon nighr rests, vith an audio
frequercy nois€ meter and on€ set ofh€adphones con-
nected as during the protorype iirplane tests, meter
readings shall be i^ken for each of the fire or six
frequ€dci€s at which the rec€i{ers w€re preriously
checked and at rhe sme receiyer gaio. Cde agaiD
shall be taken by monitoring to make sure thar rhe
{requencies tqned to do nor coincide with fegular
radio signals, and in event rbat they do a "f!€e" fre-
quency as neaf ro th€ pfeselecred ooe as possible shall
be used. Radio ransmiftios equipme.r shall be oper-
ared i' normal sratrdby condidon during ihe produc-
tion nighi, and pelformance shall be measured using
ihe Davigational electrostaric loop.

3a If the data obtaioed during flighr fall wirhir rhe
respeciive limits ser forrh io par. III, radio recepdon
shall be considered salisfactory for those typ€s of
receiv€rs considered.

3/. It should be specifically noted rhar if radio p€r-
formance in the produciior airplane meets the one
test (and measurement method) above specified, no
other tesis aDd shali be trormally re'
quired, such of rhe radio frequency
interference iDnuence voltages on ihe elecrical viring
slstem, at interference sources, etc. However, the
Bureau reserves rhe righr ro modify or add to rest !e-
quirements and procedu!€s vhich may be Decessary
to obtain satisfactory operaiior of equipment.

PART III

l r  i .  iorenJe. l  in 
'hts 

.crr ion 
'o 

speri I  mrr imum
interference limits as rneasured by rhe audio fr€quency
meter and ffaDslated to a standard radio frequency
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sigral input. These will be established for communl.
cadon receivers, giling due coosiderariooto the allow-
able levels of elecrrical background noise {or voice
receivers, and ro rhe ambient acousrical noise levels
in the various rypes of ships. Thus, the pcrmissible
audio-electrical noise rado {or a pariicular type o{
communication receir€r when installed in a fighter
type dirpldne m,) be qui te di t rerenr f rom rhar permis.
s ib l€ s} ten jn{al led iD pi , ro l  r )pe r i rp lJne.

(Sufficienr daia is nor yet at hand properly to deter,
mioe these levels. In th€ interim, therefore, n value
of 2.5 o;(rovol( \  \hal l  be used.s 

'he 
mr\ imum Doisr

€quivaleDt; in other words, rhe allovable noise level
permirted by this specificadon and as neasured by
the nudio ftequency meler, shall not exceed rh€ equiv'
alent noise meler reading when an output of 2.t
nicrorohs from rhe signal geDeraror is fed into the

PART IV

1 It is th€ iDteniion of rhe Bureau that the acceptable
ladio p€rformaDce required by this specificadon sball
be obtained in all-meial ailplanes ritbotrt net,.llic
cooduit shielding on rhe wiring excepr in the follow-

(d) Al*ad oI ihe tuewall, and ihroushour rhe isoi-
tion systen and dllits wiring.

(r)  Vhere ndrurdl  shielding of  \b ip s rrrucrure is
not adequate or candot pracricably be used.

(e) Where needed for mechanical support, protec-
tion, or case of replacemeDt of wiritrg.

2. It is also intended tbat a minimum amount of
source filteridg (capacitor or choke rype) be resorted
to, aDd instead that progressive eogineering design
ard lay-out be employed to take full advanrage of
spaciog, Aroupiog, and the inherent atrenuarioo and
shielding or "shading" within rhe modern all-metal
ai.plaoe. Reson to source fltering and the use of
coaxial cable must be previoDsly approved by rhe
Bureau, and approval will be granted only afie! the
above requirements are met. (Se€ part VL)

PART V
l. The contractor shall oot be held responsible for
the elimidation or €or!€ciioD o{ conditioos wirhin ihe
traosmitter, receiver, aod antenna relay uoits which
night permit coupling ofradio interference influence
lohages inro the anreodai  t l is  shdl l  b€ Lhe responsi-
bility of the Bureau o{Aeronaudcs.

2. The cooffactor shall consid€f evefy orher irem o(
€lectrical equipmeot as a source or a coupliog medium
of radio iDterference. (See part YI.) This includes
all G. F. equipment; i. e., generators, ioverters, dyna-
motors, the engine, its ignition system, and propellers.

3. Since etrgine ignition systems and propellets may
be extremely inteDse sources and propagators of in-
terference, the manufacturers of rhis equipn€Dt shall
be required to meet a oaximum radio interferenc.e
inllueoce volrage level specif€d by ih€ Bureau. How-
ere., the airplaD€ manufactufer shall be responsible
for the correct installation of this equipment aDd the
production of an over-all satisfactory radio installatioo
as defiD€d IlDd specifed he.eiD.

PART VI

The Bureau has cornpiled a compendium (appendix
A) of suggesred coosiruciion practices vhich haye
evol'€d flom resea.ch aod experience, and are con-
ducive to radio iorer{ereoce-free airplatres. These
suggestions are not to be construed as sPecificatiot
requiremenrs, bur ir is recornmended that they be
considered by rhe coocactor. Suggestions based upon
experience of contacrors and Inspectors of Naral
Aircraft conce.oins anendneots or additions ro this
compeodium s'ill be apprecjaled.

APPENDIX A OF 5R_125

AIRCRAFT RADIO NOISE ELIMINATION AND
5UGGESTED CONSTRUCTION PFACTICES

PART I
PURPOSE:

1. The Bureau of Aeronautics requires rhat rh€ use
of elecrical booding, shielding and filtering io all.
metal ai.plaoes be reduced to an rbsolute adequate
mioimum io the ioteresi o{:

(z) reducing veisht
(D) consering cdrical materirls
(.) savitrs man.hours
(r') reducing ft€ rulnerability of wiring during

2. Experience and research denonstrates that rhis
depalture from former consuuc.ion pracrices need nor
result in saoificing radio performance in any vay,
provided sound edgineering is employed. A clear
und€r 'rdnding oi  rhe ia.rors in 'ol .ed io rhi .  proiess i r
essential and in order to assist contractors in th€ir
design o{ naval airoaft incorporating these features,
rhere is set forth hereafter a rarional d€velopment ofthe
problem along with general and specific principl€s
which mustbe observed to obtain the nec€ ssary re sults.

I Ir musr be kept in mind that &e 6rst essential is
satisfacrory radio performance as specified in SR-125,
and rhat rhe purpose set forrh in paragraph 1 aboye is
als,ays subject to this requiiemenr.
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PABT II

BASIC PROBLEM AND PRINCIPIES:-

1. A radio inrerfereoce innuence source is of irself
oo codcern until by meaos of corducrion or coupling
into a .adio receiyer it results in an uDsarisfacrorv out,
pu{.  (This de6ni . ioo ie erpaoded ro ioclude rU r id io
influences shich result in malp€rformarce of radio
indicaritrg or triggering rec€iv€rs. )

2. ID the modern, well shielded aircraft iec€iver
employing all-melal construction, there are orly two
important meaDs of el€crrical enfance rhereiD, nanely,
by means ofthe aoreooa and the power supply. There
are secondary ertrances via headphooes and cords,
lemote contol circuirs, aDd rhrough th€ case irself iD
ultra high frequercy felds ofgrear i.tensiry, bur rhese
are shieldiry problems which do Dot leed to be coD-

l. The problem may thus be reduced to providiog
every means possible to minimize the coupling of
magnetic aod electrical radio interference-iofluence
yoltages to rhe anteona system, and to prevent con-
duction via the power supply into the receiver. This
latter factor is common wirh eyery type of rndio insral-
lation wh€ther conduit is used or noi. ard the con-
ducted iDterGrence appearing ar rhis eDtrance to rhe
r€ceiver is readilyblocked by properly design€d power
supply filter!. This is an esseDtial part of all rec€iver
equipment (See also app€trdix A, part III.)

4. In all-metal airplanes the anteDDa system, for th€
purpose of this analysis, is made up of two pafis: rhar
external to the fuselage, and rhat interDal, or the
"lead-iD", which connecrs ro rhe receiver. Vithin the
tuselage, rhe ' lead- io is rhe only other enrrance into
the receiver of radio ioterference. Obviously.he filst
srcp. and lhe oosr ioporlrDr sjngle srep possible. is
to keep the "lead-itr" physically short so as ro keep
dovn the coupliDg factof. This meaos locaring the
radio receiver against th€ skin of the ariplane and
placing the "lead-in" iosularor adiacent thereto. The
minimum letrgth of "l€ad,in" which tras to be used
must theD be shielded or "shaded" by the ship's struc,
ture, and to reduce th€ dea of couplidg loop it forms
with the ground,plane, it must be kept as close to the
basic $ructure as €lectrically possible.

5. If this length of the anterna circuir, that is, the
"lead-in," is complerely shielded, then no maner what
sources of radio int€rf€renc€-iDnuedce may exist
rvithin the airplane they canrci be coupled therebyinto
the receiver and become "noise." If after iudicious
use of all available inherert shielding possibilities
meotioned above, the shielding of the "lead,in" is not
sufrciently complete, theo coaxial cable of proper
design may be resorted to.

6. The remaining means of interference entrance to
the receiver is extemal to the fuselase aod coDsisls of

5e.r io.  Xl l l
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coupling to the antenna proper. In this insrance rhe
method of approach is reversed sitrce rhe funcrion of
the atrrcDoa is to couple with desired radio signal& so
shielditrA,T caotrot ,e resorted to as a means of €limi-
natiogioterference-iDnueoce voltages. Therefore, the
sorrce ot the " i^terfereDce" oust be shielded.

7. Primarily, the all-metal fuselage may be consid-
ered as a larg€ section of conduir vhich shields radio
interference sources wirhin the airplane fron coupling
ro anretrna. If this shielding w€re unbrok€r, turther

Pmctical consideratiotr of fadio iDredereDce-infuence
loltage coupling in airplares mighr stop at rhis poitrr
since the remaining means of coupliflg would be

8. However, there are vindows, doors, torrets,
cowl operings, etc., which will peroir shaight-lioe
coupliDg to antenna if radio i.terfe
not properly installed (or shielded) whetr located oetu
ih€se openings. It is evid€orly essenrial rheo rhat
wiring, cables, and similar radiarors or coupliDs me-
diurns along with all sources ofradio iD.erference such
as alternators, dynamotors aod itrverters, when near
opeDiogs in the tuselage, be so routed or pl^ced that
metallic strucrure in some ofits many forms in th€ 

"ir-plane intervenes betweeD rhese and the aatenoa.
$rhetr these means are Doi practicable in the case of
wir iDe. lheo cooduir  musr be used along (hdt pof l ioo
ofthe rur where sdaight-line couplirg may occlr.

9. TLe frequeDtly foudd "leaks" of radio inter-
fereoce iDto the rec€iyef have thus been accounted for
with the exception of radiation ftom the prop€ll€rs to
the antenna. This is recognized as a sepa.are prob-
lem, the remedy for which is oot considered rhe
airplane contractor'sresponsibility. IoterfereDce cou-
pling frorn this source can be readily d€termioed
should question arise.

PART III
INHERENT ATTENUATION, CANCELLATIO\

SHIELDING AND f ILTERI NG MEANS;

l. In part II, mean! of radio irterference ioflu€Dce
coupling and methods of corectioo were discussed.
Mention was made ofeliminatiog ooise conductioo in
the rec€iver power iupply by use of flters. Ir is possi-
ble to place flters either at the sources of mdio itrter-
fereDce, at the receiver only, or at borh locatrons

2. Ir is the Bureau of Aero'aurics' iDtenriotr ihat
b^sicaly only rcceiler frlteritra (supplied with the radio
receivers) be used, alorg with weJl eogineered lay"out
aod iostallatioo of th€ complere elecffical add radio
sysrem so as to take full advanrage of:

(r) Th€ inherent artenuatioo ofwirins, especialy
at th€ high fr€quencies.

(r) The airylaoe's netallic structure for shielding
or screeniDg so as ro minimize cross-coupliog from

f,ES]NICTED
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bad ioter{erence souces into interference'free circuits.
(c) The equiyaleDt fltering action of batteri€s,

elecffical appafaius, s'ysteD capacilance, etc.
(/) The caDcellation of magnetic lields by run-

ning posirive and negative leads roseiher and ffans-

(e) The isolation ofelectrical and magnetic fl€lds
hy phy\ ical  p ldcemen( of  nois€ sour.es.  e( .

L when vell conceived use is made of rhes€ "Dat-
ural" tactors, the str€Dgth of rhe radio ioterfereoce-
irflueDce voltage appeafing at the r€ceiyer power
supply .erminals is greatly reduced over that which
would resuh were these principles ignored. By so
reducing the ioterfereoce signal strength and taking
ioto coosiderarion the g.eaily inproved coupling fac'
tots io moden teceivers, rhe required decibel anenua'
tion o{ a sitisfactory filter on the receiyer power sup-
ply is relatirely reduced.

4. Should it be found in the prototype airplane rhar,
afier iaking into account the factofs discussed iD pda-
graph 2 above, the inrerference signal is srill too high
for sitisfactory artentuario. by th€ rec€irer nlter, rhen
through trial and substitutioo, effectire results may be
obtained by the addition of capacitor rype filrers at rhe
major interference sources, at junction panels, etc.
The usd of se{eral of thes€ small filters so employ€d
must be balaDced agaiost rhe use ofproperly designed
network type flt€rs fof the naior ioierference soufces.
A combinadoo of rh€se reoedies ocmsionally may be
oe.e"ary.  In rhi '  ngaid.  dD ikm ofG. F.  equipmenr
which may be found to be an intense source of radio
interference will be equipped wirh a filter where it is
d€rermined from erper ience rhdr rhi5 equipmenr
generally requires filtering.

PART IV

SPICIFIC RECOMMENDATIONS:
The rolowing sugg€sdons, based upon pracrical

experienc€ ofrhe milirary services and aircraft conrac,
tors, are ser forth as a guide and aid to obrain satisfac-
tory interferenc€-f.ee operadon ofaircmfr radio equip"
ment which is defned aod required by Specifrcalion
sR-12 5.

1. ANTENNA 'LEAD-IN."
(a) The overall length of the anteona "lead-in"

connecred to rhe receivers shall be as shoit as possible,
with the exception that a reasonable in$ease itr length
may be tequired io order to route tbe "l€ad-itr"close to
sffucture of other metallic members to lake adyantage
of rheir shielding effect; stand-off iDsularors shall be
used for this Purpose.

(r) Remotely controlled anrcma kansfer relays
should be so located and oriented thar
"Iead-in" to the r€ceiver is as shorr as possible, as
suggested above, and so that couPling b€tv€eo the

relay control leads aDd rhe aoreDDa "lead.in" will be

(c) "Lead-ins" should oot be roured close to nov-
ing o" t  ibrar ing pdns. such as conrrol  cables.  or  i reos
o{ electrical equipmenr or elecrical wirirg

(/) TraDsmitters coDtaining the antenna transfer
relay should be so locared rhai the overall length of
"lead-io" to the receirer may be insnlled as suggested

(e) The "lead-in" from th€ tlansfe. relay ro the
tiansmitrer should also be installed ro follow the rules
set fofth above, as interference'inlluence voltages
picked up on rhis "l€ad-i[" may be Eansferred to the
receirer through the traDsfer or by coupling berween
the antenna and r€ceiver "lead.in."

ft) The us€ of"r" o! "IJ" secrions for thepupose
of shielditrg the "lead'in" is sugg€sted in cases wher€
adequate sbielding of the "lead-itr" by rhe structure
will resulr io excessive length.

k) Atrention is catled 10 rhe fact that high radio
frequeocy voltages are present on the "lead'in" coD-
necLed ro rbe rr , rnsmi ' rer  $hen th( rran(miuer is io
op€ratioD. Adequate iosulation must be provided utr-
der all types of operating conditions of moisture and
humidiry.

2. ELDCTRICAL INSTALLATION.
(d) Electrical wiriog, includiDg ensioe nsr.u-

ment circ its, should be tocated lar as'ay as prac-
t i ( ,h ly pos.;ble f rom lcdJ- jns- dnd radio re,eire.s.

(r) Whenever possible, all wiring should be
installed so as to take advaDtage of the shielding
etrect of rh€ airdafr sfucture, b kheads, Roors, €tc.;
and must always b€ so installed as ro be readily acces-
sible for inspection and replacement.

(.) ViriDs should be so locared vith r€sped ro
*indo*s, doors, ruters, cowl openings, erc., rhat
coupliog to aDtennas of iDrerference volr^ges appear-
iDg on these circuits xill not occur. If coupling do€s
occur, shielding by rneans of conduit or sructural
members may be required.

(/) Locate and orient all dynamotors other thao
those built into the radio equipment, iDverr€rs, aod
similar electrical eguipnent as far asay as possible
rnd behind br lkheadr,  under de.k ' ,  er . ,  f .om receiv.
ers, "lead-ins" and openings in the metal fuselage.
Orientation inyolves physically placirg the apparatus
so rhat its magnetic and electrical fields have mrmmum
effect upon th€ radio equipment.

(e) Electrical ci.orirs which carry ioterference
iof lueore and Lmnl ient  'o l ,ages usudl ]  require sepr-
rare rouring 1o prevent coupling to other electrical
circuits. Exmples include ignirion, propeller, en-
gioe instmm€nrJ remote compass, generator 6eld,
ordnaoce and illumination circuirs.

U) Storage barteries should be conn€cted directly
to the main disfibution panel and no other electrical
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or ladio equipmert capable of producing interferelce
influence aoltages on the power liDe should be coo-

'ecred 
ro the circuit between the battery aDd the

disributioD bus. This is for the purpose of iaking
adlaotage of rhe filtering acdon ofthe storage baiiery.
It is desirable rhat rhis circuit be separaiely routed
vhenerer possible.

(s) The circuit which furnishes po*er ro the
radio r€ceivers should be connected io lhe main dis-
ffiburiotr bus at or as close as possibie to ihe poiot

where the storage battery is connected. This circqil
should r,t be bundled with other electrical circuits.
No other electical loads should be rak€n otr this
ciroir  s i rh rbe excepr ion of  sm"l l  radio receire"
panel illunioarioo lighrs *hich might be located near
the rnrenna leed. io terminuls of  rhe recei 'cr .

(r) Electrical circuits which supply power to tbe
radio receiyiDg equipment or which are necessariiy
located near mdio receiviog equipmeot aod "lead'ins"
mdy require !h;elding. or oc, i . iun" l l )  ma1 require
rhe use ofappropriate capacitor type lilters

(r) The electrical control circuiis o{ antenna
trarsfer lelays may require shi€lding io reduce cou-
pli'g of interfereoce innuence voltages to the "lead.in."

( / )  Shield;ng o '  e le( , r i ( r l  c i r ru i ts near rrao.mitrer
ciroirs may be required to preyent pick-up ofradiaied
transmrfter powe..

())  Pow.r rnd inJidrur or control  L ic€ui ' \  ,o
renole coorrolled ani€nna r€els and auronatic loop
aoreDDa may require shielding in rhe viciniry of the

(l) trlectrical circuits ahead of rhe Arewall require
shielding and preferably separate routing.

(,i) Comnon groudd connecdons of electrical
and radio eguipment which might intfoduce common
o. (e. ies \o i ( ,ge drops should no, be u\ed.

]. IGNITION WIRING.
(d) Booster coiis should be locaied as close io fie

magneto as possible to reduce the length oflead carry'
ing ignition noisc'infl uence roltages.

(D) Magrero swirch circuits as *eil as all ignidon
wiring must be separately roured from orher elearical
circuits and conplerely shi€idcd by conduir Gee SR-
r2t ,  part  IV).

(c)  Fngine rarrer c i ru i rs.  e 'en though ant i .apac-
iry swirch€s are incorporated, may require shieldiDg as
v€ll as isolatioD from orher eiectrical circuits and
should not be ruD in the sane conduir or bundles vith
the magnero sFircb circuits.

4. PROPELLERS.

(z) Elecfical conrol and po*er cilcuits for elec-
trical propellers should be routed separately from
other el€ctrical circuits and nay r€quire installation in

Sect ion Xl l l
Pcrcgrcph I  I

5. CAPACITOR AND CHOKE TYPE FILTERS.
(a) Tlre u.e of  6 l rers must b€ Lepr ro r  minimom.

both to red"ce *eighr and rhe number of el€cffical
ircms vhich might, thfough failure, cause malfuoc-
tioning of the airc'aft electrical system.

(r) Nersork rype fihers should be limited to use
in low turr<nr r i r , ! i r . ,n, l  used jn high rurreot c i r -
cuits oDly wheo absolurely necessary.

(c) Mica aod paper capacitor rype filtefs of suit-
able roltage breakdown characterisrics should be
used wheoeve. possible in lieu ofnetwork iype fitiers,
and should provide efecdrely lovinpedance rhroush-
our the frequency rang€ of the receiver.

(/) Capacitor type flters should be mounted
direcdy between the poner circuir and grouod without
rhe use of additionai {ir€s or l€ads, since ihese
oarerially change rhe characterisrics of the filter.

(!) It is pointed out that th€ attenuarioD produced
by rs'o orrnore capacitors io parallel i s aotnumerically
additive but that eotirely oew coDditions exist which
may produce an adverse etrect.

(l) Capaciror rype frfters having the same Physical
dimensions oay nor ha'e comparable electrical

6. MISCELLANEOUS.

(a) Microphone and other audio cir$irs may
require shieldidg to prerent cross-talk or pick.up of
inrcrfer€nce on €lectricai circuirs or radiared traDs-
mitrcr poner. Audio aod radio ieceiver conrol
circuits should be installed separaiely from el€cffical

/J)  Auromari , r l ly  operareJ .osl  f ldp Lj  LUirs
(opcrared by rhermoir ,u:r  conrrul)  md) require
sbieldirg.

(e) ln the process o{desigoins for the elimination
of conduit, care should be ex€rcised to delermine rhat
ir is not ess€niialfor mechanicai protecdon or support,
or thar ir is required for ease ofreplacenent o{ r'iring
itr inaccessibl€ locations.

C.
Rev WCAD.
28 Jlly 1911.
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ARMY-NAVY AERONAUTICAL SPECIFICA-
TION INTERFERENCE LIMITS; AIRCRAFT
RADIO

This specilication was approved on the
above date by joinr ac.ioD of the war
aod Nary Dcpanments fo! use in the
procurement of aircraft, and shall be-
come etrecfi'e inmediately upon issue.

:1. APPLICATION.

l-1. This specificarion is drawo to Proride ioter-

fereoce limits and instructioos for testing of radio,
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