
UNCLASSIFIED

AD NUMBER

CLASSIFICATION CHANGES
TO:
FROM:

LIMITATION CHANGES
TO:

FROM:

AUTHORITY

THIS PAGE IS UNCLASSIFIED

ADA800688

unclassified

restricted

Approved for public release; distribution is
unlimited.

Distribution authorized to DoD only; Foreign
Government Information; JUL 1945. Other
requests shall be referred to British Embassy,
3100 Massachusetts Avenue, NW, Washington, DC
20008.

DSTL, ADM 220/588, ADM 220/1699, 9 Oct 2009;
DSTL, ADM 220/588, ADM 220/1699, 9 Oct 2009



Reproduction Quality Notice 

This document is part of the Air Technical Index 
[ATI] collection. The ATI collection is over 50 years 
old and was imaged from roll film. The collection has 
deteriorated over time and is in poor condition. DTIC 
has reproduced the best available copy utilizing the 
most current imaging technology. ATI documents 
that are partially legible have been included in the 
DTIC collection due to their historical value. 

If you are dissatisfied with this document, please feel 
free to contact our Directorate of User Services at 
[703] 767-9066/9068 or DSN 427-9066/9068. 

Do Not Return This Document 
To DTIC 



aüäfeii. 

Reproduced    by 

AIR DOCUMENTS DIVISION 

'*: 

HEADQUARTERS AIR MATERIEL COMMAND 

WRIGHT FIELD, DAYTON, OHIO 

s'fe 

•& « * rf 



n v 

US. GOVERNMENT 
IS ABSOLVED 

FROM ANY LITIGATION WHICH MAY 

ENSUE FROM THE CONTRACTORS IN - 

FRINGING ON THE FOREIGN PATENT 

1 

RIGHTS WHICH MAY BE INVOLVED. 

ws 

•;;:-',-.-"--?^f": ~x:J?z? •.^rV;.'" 

*% .* •• 





^/37-.^7 
•721 "*>-~k»j 

Wf 

*>* 
.« SECRET. 

• 

THIS soon is MVARIAM-T TO H KEPT LOCKED UP WCN HOT IM UM ANO a 

MOT  TO M   TAMM OVTM*  THi  »HIP  O* 1STA#LIV**NT  fO*  WHCW TT IB 

tUUCD  WITHOUT   THC  IX MUM   PCRUO«**  Of   Tt*   COMMAND««  OFTCIR 

INTERFERENCE   FREE   TRANSMITTERS 

AND 

INTERFERENCE   IMMUNE   RECEIVERS 

• 

• jtf«* 

SERIAL   NO.   - AOMIRALTY   SIGNAL   EST. 

JULY   1945./ 



IT IS INTENDED K* THI USC <T TU PBCIPCNT» QNLT 
WO JOB COMMUNICATION TO SUCH 0rr>CER5 UMZX THEMCNOT 
BCLOW Th€ RANK OF CCMMI33»ONE»OmcOl) WHO M* MBM*C TO 
K AOaUMMTIS WITH  IT} CONTTNn  IN TVC COUR3C   OT   TMCIR 
OUTIC».  THI omcna OCKCISJN« TW» POWCX wux K «LO 
(CSKMSMLX  THAT SUCH (NTOBMATION a IMWWItD WITH DLC 
CWTION AND  MMJNf. 

1 



RESTRICTED 

adulralty Signal üstabll 
Lythe Hill Houao, 

H&3lcsacro_,  Surroy 

July 1%.5. 

ntfBHragHca pass TRmsarr:3t3 AMP 

Surrey of rnaeilla]  moaauros that bar« boon applied to 
oxlattng radio receivers ant transittors. 

Ijxwudod rigto-^a 1   - 11. 

Introduction. 

The aoriou» oitent to which local interferenoo In ship« baa 
grown during rooont year» baa already boon disouasod in U- 579 "A 
aurroy of intorforonco*  and tho proaont notoa are intended to outline 
aooo of the methods that bar« been developed to ainiaJae thia. 

.      The work divides  itaolf roughly under four beads. 

(t)       Restricting  tho  frequencies  radiatod by radar 
transmitters  to only  thoao  nocossary for   the 
purpoaa to io achieved, 

(li)      Proofing conaunioation rooeirera against inpulaive 
lntorforonoo auoh aa  that cauaod by radar,  navigational 
aids and angina ignition noiso. 

(Ill)      Proofing receivers,  both ccmnunioation and radar, 
high lovol intorf oronoo on froquoncloa outalda their 
tuning rang» 

(lr)      Reducing the radiation of h»iw.<n or otttor spurious 
frequoncioa by ——t nation 11 anaail I I in a 

Tho aoet  serera and urgent ran» of interference was that 
by radar transmittare to ooaswunioation rooeirera and up to the 

of tho work,  covered by thoao notoa,  thia interference had 
anal Ire« ted by gating cirouita  (RI3)   attached to tho affected 

reoelTora and eynohronlaod with the radar pulse.      Thoao Methods, 
although generally suooeesful In practice, had very definite llaü. tat ions, 
and It waa felt they «ere wrong in prlnolplo a»  the reel oauao sea not 
oliart, nahen.      The »ark done in off acting a ouro of oiiating rader 

Utare ia oomed In Sootlon A. under. 

K.      The next line of attack that «as oonaidered likely to yield 
fruitful reaulta «ma to investigate the afftoacy of Teflon« known forae 
of Halting otrcuita or pulae proof autoeetlo gate circuits.      These had 
to be oonaliWred, with a rlee to their easy flbaant to existing reoairera 
rather than Incorporation In future aodela.      Thia work la oorered la 
Section SW 
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5-      «alalng the pre-selectloo of in—lull II 
ft lytll outside their tuning rang») has beam effected by 
production of a number of aerial filters. 
Section 0. 

6.      Although the precautions nenoasary to »i »<»«»» the >«»~~»<" 
content of c —mloatloo transmitter* art «all known,  they are not 
Tory oemraniently added to existing transmitters,      far this reason 

in this field bu boon oaaflned to ascertaining what minor 
an bo affected to transmitters la servloe by -'T1* 

modifications only.      Tia—laalo— with a rery law spurious content 
oaa only be obtained froa a crude    transmitter by 

Section   a. 

Bedar    Traaawlttara. 

The first radar tranaalt tar to ba taken la band was Typ« 291. 
not hoooneo It was aaoaaaarlly woraa thaa other traaaalttaraf but 
baoanaa Its oosnon oaa In Coastal Craft la unscreened offices and la 
oloaa proximity te Indifferently screened oi—niloatlon reoelrers bad 
resulted la Intolerable interference.      Furthermore,  the RXB which had 
bean applied with fair success la larger ships against radar Interference 
with a 50 cycle repetition frequency was ant applicable to the 500 cycle 
repetition frequency of Type 291. 

Suppressing a reoolYer at 500 cycles la more difficult  than at 
50 cycles.      At 500 cycle» it  is not possible to blank at the output 
of reoelwere and blanking at their input terminals introduced frequencies 
within the rooolTer's tuning range,  and ao caused nods« other than the 
radar interference which was being blanked out. 

Type 291  transmitter radiates  on a declared carrier of 21\ tto/s 
and with the pulse length and pulae slope in use a band width of 
a 2 lic/i is sure than sufficient  to effect the purpose of the transmit ton-. 
It also radiates spurious  frequencies which are components  of the pulae 
enrelope,  the points at which these occur vary between individual 
transmitters, but  they are oloaely spaced between about 0.2 Ko/s and 
25 ao/s.      These frequencies are radiated froa the aerial,   fron the 
braided flexible part of the aerial feeder,  direct from the transmitter 
case and also along the mains and blower motor supply loads froa any 
exposed portion of which they are also radiated.      These spurious 
frequencies  are present  «Ten  if  the R/P portions   of the   transmitter 
are dead,   they are generated solely by the modulator circuits. 

A oure was «ffeoted by: • 

<•). 
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(a) Fitting a high pas* filter in the pyrotonax aerial feeder 
load.      This 1* shown diagraooatioally end in Motion in 
Figur» 1» It» attenuation ourro is Figur« 2, 

(b) The length at* flaxihlo aerial feeder cablo between tho 
transmltte-  and  tho pyrotanal  foodor »«•  originally 
shielded by copper braiding only.      This i> inadäquat« 
and additional shielding Is added by * flexible metal 
tubing out'id» to» existing braided oablo. 

(o)      Th« transmitter case which oontalns th« aadulator and R/F 
circuit» has boon fittod Inside an outer oas« of perforated 
metal (about i inch holee).      This oas« has about one inch 
oloarancc all OT*r from tho original oas« and also includes 
within tho outer oas« tho filters for th« supply leads. 

(d)      Piltora are fitted in tho 500 oral« supply leads and also 
in the 24V D.C.   supply to the blower motor.      Their 
attenuation our»» and circuit  are shown In Figure J. 

'..      «1th those modifications th« radiated field adjacent  to th* 
transmitter (2-feot distant) «ma reduced by acre than 60 db oror th« 
frequency rang« 0.2/25 ilc/».       at a fe» foot, fron th« transmit ting 
aerial th« reduction of th« field strength of nwsuKiV frequencies 
follows the ourro of Figure 2.      Under thoa« conditions it has boon 
possible to Install and us« ccrraml cation rooeiTors iswiodlately 
adjacent  to the radar transmitter with th« following llaitetion»:- 

(a) Thar« tho radar and th« ofiannl nation aerials are closely 
adjaoont,   tho r«o«l«sr any not hat» sufficient pre 
»eloctlTity to prcroot break through of th« radar fitvls—nttl 
frequency.      This can be oured by fitting a filter In the 
«•rial lead to the rooolTor, «xoopt        s> 

(b) «bar* there nay bo direct pick op by th« internal olrouits 
of th« roooirar fron the) radar aerial. 

This, howoTor,  Is tho fault of an inadequately 
reoelror and only Tnsnnaaa  aerloua In wooden hull«d draft where no 
protection la afford»! by th« «alls of the office. 

k.      A ««-*'«-'• restriction of spurious frequencies tana been effected 
for Type 261.      Bar« no effort has tats aade to «er sen th* transmitter 
«a It La usually Install«« in iw own offloe,   th* steel «all« of tUob 
fora an adequate ifinai.      A filter has been ilaala-rurt for lasitlon In 
th« aerial f ««der load.      This is shown   ^igrasnwMoelly toawthar with 
its «Bill tiTl-"' -  ourr« In Figur« V.      It consists of high and low 
pan« ««uilu-** In «orioe,   the out off oa the high frequnooy «Id« of the 
pas« band bain«, necessary aa laaarfai'aaiwj bad baa» mias* by Typ« 26i on 
the *rr——•»,*>» of ita carrier frequency.      This filter la considerably 
larger than the alapla oa« uaved «1th Type 291  aa It baa bean dnalgaad 
to «Athat ««• a peak power of one asaaaatt:      A photograph la ahown 
In Figure 3» 

In... 
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ntroäuatag Hml filter»  Into In introducing' aeri»J   filter»   Into radar  installation»  lt  1» 
ossential to connect  thou on the »orial «id« of any diode »witch, 
•park (up or other dorico used for protection of the radar recoivor 
aa such devioo»  themselves genorato  spurious frequencies rtaloh it  ia 
the   function   of  the  »erial   filtar   to remove.       In additional   advantage 
of thia arrangsaant ia that the aerial filtar,  though primerUv 
provided to prevent radiation of invented frequencies,  also give» 
additional  presoloction  to the  radar receiver against  high lorel 
interf erenoe outalde the radar hand. 

Section g. 

ReoelTing matters. 

1.       If Impulsive Interf erenoe of the type emitted by a radar 
transmitter could be Heitert at the input to the cinamaiü cation 
receiver to a level not auch above the peak level  of the required 
• ignal,   the interforonoa would be negligible,   the energy oontent  of 
the interf erenoe after Halting being lev due to ita very abort ducation. 

As a abort Impulsive aignal during ita progress through a rawelvar 
lengthena considerably due to persistence of circuit»,  by the time that 
it reaohea the output teratlnala ita duration la ab long that if it Is 
than limited to tbe sane peek height aa the deaired epoeoh,  it eey still 
be very audible due to Ita greater energy oontent.      For this reaeon 
output limiters on receivers are generally unsuooesaaful except at  tbe 
lowest repetition frequencies.       Llmi tors cannot be fitted at tbe input 
to receiver»  aa  tbe  voltages  occurring at   this point  are generally too 
low to operate any known form of limitor or rectifier.      The first pert 
of a receiver at which the voltage level la auch that limiting 
rectifier» can act efficiently 1* at  tbe aaoond detootor.       Usually at 
this paint the impulse has not became  too long, asset  of tbe lengthening 
In an average receiver oocurrktg ia tbe audio frequency circuits. 
Host of the lengthening before this point occur« la the oaee of a 
auparbeterodyne receiver 1B tbe I.p.   stamm»!     tbe radio frequency 
stammt especially if In the ay» or T.a/> bände, mot being very persistent.. 
Tbe persistence of an Interfering pule« at tbe point where limit lag is 
applied dspawn» entirely on its Initial energy and on tbe hand width 
of tbe liit«i laming oirouite.      The am»liar the Initial amplitude and tbe 
greater the bandwidth tbe smallsr will be the duration over which the 
llmiter is required to operate.      The' deration of tbe pulse a* aba 
point  of limiting is a vary important  factor,   for,  lt muat be understood 
Abet quite apart from tbe actual audible interference das to tbe pulse, 
a portion of tbe wanted signal la affected, every time tbe HmUrr earns» 
late action. 

2.       Many oiroults for effecting limiting of impulsive »Jamal« have 
been published;     those oan be »ub-dlTided Into four tvpeei- 

(a)      Series,  In which the limiting device ia in aeries with tbe 
load and lt  open oirouite  on overload; 

II' 
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(b)      ParaHel,  In «blah the Halting dorio« 1* In »hunt with the 
load and it ahart oirouit«  tho output an overload. 

(o)      Constant level,  In which tba point at which Halting odours 
mmalna fixed whororor it may bo aat aammlly; 

(d)       Variable level,   in which tho Halting point  la varied by the 
Incoming required signal  to occur at a point a predeteralned 
level above the peek of the modulation.      Moat published 
olroults come under one or any combination of the abore 
divisions. 

\      Figure 6 ahowa the outlino of the alternative arrangement». 

(a) Is a typical non-lialtlng detecting olroult. 
(b) la  the sane with a Halting diode In eorioa with the load; 
(ol       la  the parallel Halter version and 
(d)      Is s series Halter with a variable bias on tho cathode of the 

diode supplied from tho AVC circuita. 

Generally,  the aeries errang—wit is the acre offeotive as,  in 
the condition where the diode is Halting,   it  is oompletoly non- 
conducting, whereas In the parallel arrangomont the diode Halte when 
In the conducting condition end can newer be a ooaplete short olroult 
bat still has an effeotlvo resistance of some hundred» of ohms.      The 
effectiveness of the series arrangement Is Halted by the intor- 
eleoti-ode oapeoity of the diode which most be ss lor as possible 
including the capacity of the holder and the leads thereto.      The 
parallel arrangement has the possible advantage that when it is Halting 
It is also leaping ths previous olroult and thus shortening the pulee 
length. 

If no auto variable hiss Is applied to the Halting diode,   the 
level at which Halting ooour» remain» fixed,  so the required s/t signal 
auet not imisl this level;    If this level give» an adequate signal 
aed la maintained oanstsnt by «.TO In the reooiver,  this arrangement 
Is satisfactory.      If, however,  it la required that the Halting level 
should elweye be Just shore the peak Signal irrespectively of aignal 
amplitude,  then it liiasii necessary for the diode his« to be varied 
either by the AVC olroult or the diode earn be arranged to produce its 
own bias from a steady aigael        la either oaa« «he tiae constants 
at the alas olroulte must be such that they «re unaffected by the 
voltages produced by the Impulsive interference whilst being operated 
by the steady signal». 

iu      The ohoice of whioh olroult or   nmtilaal lim of olroults to use 
is ocndltioned by the Individual sppHostlon-      If a saw receiver la 
being ilsslgmsn,  the beet possible ooablaetlon will be oho»on but If. 
as la moat oases, it Is necessary to Imva-nn the imfaiaaain of 
receivers already In servloe la large numbers,   ths aodlfloatloa 
moat be kept to the simplest possible, and most be capable of being 
fitted oa alt« without skilled »upervialon.      This being so,  «he 
simple series Halter has boon found to give the beet msssi1 for 
the minimum amount of fitting work.      « typical modlfioatlon to the 

/* 
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is sham In Figure 7(a),   the added parts being within the 

A «witch is added to provide for alternative non-limited 
B28 reoeiver, 
dotted   line* iwi^cn   ±»   innw   vu   pn/v±u«   im    fiioiij.ii»D   HW-AUUV 

working. The added oomponents necessary for. the auto variable level 
limiter are shown in Fig. 7(h) which haa been applied to a number of 
existing receivers. , 

5,      The general boundaries within which these limiters give 
«ttsfactory performance are. 

(a) They are only suitsblo for use in rocaivors which here 
ICM H/F or 1/7 gain and rectify at a fairly high level, 
at least 0-1  volt.      More crude fu.**es of reoelvors whioh 
rectify at a very low level and rely on audio frequency 
gain for their output are not aultahle. 

(b) Iy> receivers are generally not vary suitable due to the 
persistence of the R/F circuits over lengthening the 
Interfering pulse before it gets to the rectifier. 

(o)      Low repetition frequency pulses,  below 100 per second, 
whioh includes engine ignition noises, ere very 
completely suppressed.      Higher rate* (500)  ere very 
considerably reduced,   the «mount  of residue noise 
depending on the receiver,  a V.H/F receiver with wide 
bead width being acre immune than a H/F or V/T receiver. 
The letter receivers should be operated at their widest 
bend acceptance. 

A variation of these circuit« is shown in Figure 7(c).      Hers 
both parallel and series uniting diodes are fitted,   the parallel one 
acting se s damper across the input and ao shortening the pulse and 
the series limit er eliminating the residue.      This circuit  is very 
effective but is only suitable for incorporation in a new receiver 
as It is not  quite simple enough to be fitted to en existing receive' 
by ship's staff. 

Section   C. 

Filter« for Receivers. 

1.      A receiver which has only one tuned olrouit before the first 
grid has sufficient discrlminetian to reject unwanted signal« cw 
interfereneo that are comparable In ««splitude to the wanted signal 
sad smenssitlng stages melts this rejection sore complete.       If, how»T) 
the)   as.mt«d signal or interference Is very high,   of the order of 
volt« as it sssy be from «s ad Jenen t  transmitter,   the interfering 
voltage,  even after ettemsmtlon by the first tuned olrouit «ey still 
be of sufficient emplitode te ewes' saving the first grid and so 

subsequent elimination is not possible. 

1} 
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Tb« oorroct ressody against this high levol interference is 
additional proaeleotivo  tuned oirouita bofore  tho first TS.1T«.       This 
will degrees  tho circuit noise/signal ratio but  there is no point in 
striving for this good ratio if Interforencc prevents roooption anyway* 
It  is not  usually  practicable  to add additional   tuned  circuits  ahead  of 
existing roooirers so a aeries of filters has boon prepared to attenuate 
frequencies  outside the frequency range of the reooiver concerned. 

2.       The most widely applicable filter will bo a 30 Uc/i low pass. 
This will protect most   conmunicat ion  receivers againat moat  radar 
interference        Tho circuit diagram and attenuation curve of this  filter 
are shown in rig.   d.   and a photograph of It in Pig.   9. 

%       The inductances and capaeitiea used in these filter« are "iuawnjd"  - 
i.e.   consist   of actual  ooils and condensers.       This prsotico producos  a 
satisfactory filter provided that the value« really are lumped.      A 
oondansor must have no induotanoe and the inductancos oust be in  the arms 
where  they are needed and not mostly in the connecting lead«.       Thia can 
easily be obtained by oaroful layout for frequencies up  to about 30 Mo/s 
but for Mffrer frequencies the mechanical ^e*1jp> must be given special 
consideration-      Pig.   10 shows a filter for 270 Me/» high paus«.      The 
equivalent olectrioal circuit «ad the measured attenuation curve i* 
given,  also a diagrammatic mechanical  oroas-aoctlon.       It will be «ees 
that  the capacities  consist  of suitably  dimensioned cylinders and washer« 
esaaahled on a low loss dielectric and the induotancea are straight wires 
of »uitablo gauge for the inductance value required.       The filter ia 
circular ia cross section with the outer case earthed and the radial 
induotanoe wire« are spaced angularly and not in one plans as indicated 
in   the diagram. 

a.      Filtors similar in design to those have been produced for insertion 
bofore    nmsu.il cation receivers with charaoteria t ic curve« cutting above and 
below all the radar  transmitting frequencies.      Thee« filters axe only 
completely affective againat transmit tor» whose frequency «peotru» la 
restriotod to an adequate bandwidth;     if there are spurious  transmitted 
frequenoies which come within the pass band of the filter,  no protection 
la 

Where there is a sufficient  frequency separation between a radar 
transmitter and a crmnawilcation receiver,   as for example,   on %/t and l^T 
reception,  a receiving aerial  filter will often provide complete all mi nation 
of interference;    in other cases,  an aerial filter may greatly increase the 
effectiveness of the limiter in a receiver by reducing the initial emplltude 
of the pulse and hence the duration over which the 11«rtt«r may haw« to 

5.      Many recelvere are insufficiently protected «gainst 
signals which are brought ia to the reooiver fay mean» of the supply and 
other leads.       They eater the receiver either by radiation from an exposed 
»snehieloawl main» load to as insufficiently »nr.ensd »«rial terminal or 

'/ 
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are takon inaide the out of tbo reoeiTor by tho aupply lead* thnaielT«» 
and thane« radiated on to  tho early »tage».       Thee« unwantod frequenoie* 
oen generally t0 prorontod fron boccming •nine borne by filtere to 
• uppro*«  them near their aouroe.      «. maabor of pattern articlo filter* 
for variouj  curront carrying oapaoitiaa war« in «xletenoe but   the 
attenuation of theee «a« low oapoclelly at  the higher frequencies.      A 
•erio» of filter* ha* bean produced to carry 5,  25 and 100 aap«.      They 
all hero an attenuation bettor  than 50 do over  the  rang* 20 ko/a   to 
150 Mo/*.       They hare a •eriii roaotiro and ohmlo roltago drop at full 
current not  oxooeding 2 volt* at 50 cycloa  (20 rolto at 500 cycle»). 
The circuit  i* »hewn In Figure 11. 

• 

Section p. 

COwBuejLoatlon Trananlttar*. 

Spurloua   frequonolea  generated by ooaoanloatlon transmitter«  are, 
in ordar of ioportano«: - 

(o)       Keying  t ran* lent a. 

Thoa« are generated In all t.ranajaitt«ra but abould b* preromted 
from being radiated from the aerial by the prorialon of low Jjepedanoe 
path« todirert all froquaooiei  other than the declared one.       Thia 1* 
eataily «ohiwred with a «ingle frequency tranaaltter bat i* oar« 
difficult with a ««lltlftaauanny *hlp tg*u—Ittor.       Iran If «uitable 
oirculta ar« incorporated ID a I i«n*nl 111 «i   the good effect of thia can 
be ~"11<f<*J by wrongful installation.      A. T«ry oowoon inatallational 
fault la to aak« tho earth lead* of tbo draining oircult» coaoon with 
that earth load of the a«rial,   tho« re -inserting the unwantad fraquenclea 
after draining than oat.       It I* not «ran n*o*a*ary for thaw* two earth 
path* to ha ocanaoa    - If thay run parallel to an* iKililm   tho 
fraojwxola* ar* fad bank Into Uta aerial InduotiTaly. 

In a*aaa neaiai jlal   typ*  tranawdtter* now la uaa In the Sorrloa 
tho —~fi<-g aataiaan Uta output a tage and the ««rial 1* direct,   «ithar 
iadnotliajy or oapaoittwly,   tfaua tho ratuza path for n—a>lwl fi *ujaa«ii1«« 
and ««rial earth ar* 1 naapärahl*.       If thia (vwajMaa; la a*A* lndiraot, 
It la poa«lhl* to «nap the aarial earth laad wall away fro» the oathod* 
return laad of the output oiroult and tbo« oooaldarably raduo« th* 
haraajnt* output.       Oafortunataly it la often a najor ••••ill nil  operation 
to «ffaot  tola wodlfloatian to axlatlng tranaadttaxa. 

2... 
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2.       Par transmitter«  whoso  frequency range does  not  oxcood «n  octave, 
it  1*  possible   to fit  a  fixed lo« pees  filter In   the  serial   lead to 
attenuate  «11  frequoncie»   higher  than  the  highest   of which   the   transmitter 
is capable.       Par this filter to be effective it must be ensured that the 
unwanted, frequencies are not  radiated by other means  than   the  aerial, 
nost   cOBinuniaation transmitters are unscroonod and relianoe  is planed  on 
the intervention of ship' •  structure and bulkheads between the transmitter 
and the affected receiver's aerial.      Also spurious  frequencies In the 
transmitter may be  fed back  Into supply  or control  leads and from some 
exposed portion of them radiated on to the aerial lead of the affected 
receiver.      This can bo pr»wanted by fitting filters In these leads 
where they leave the transmitting office.       In addition,   if the 
transmitter is  inadequately  screened,   spurious  frequencies may he 
radiated to other transmitters  or »witch boards installed in the ssme 
office.      The control or supply leeds of these othor transmitters may 
be run to some exposed position from which they may radiate    on to 
affected receiver's aerials. 

A list  of recently designed devices f or the reduction of 
interference  follow».      They are all In production hut some may not 
yet be immediately available. 

Limit«rs. 

Dee or lotion. 

Holse Heater design 1, Pett. »6703. 
Hoise  limlter design 2,  Pett. 5736YJ. 

5, Pm*s. 57700. 
*, Pett. 50J56. 
5, Fett. 56559. 
(,, Pett. 56560. 
7. Pm*i. 59*»W. 
8, Pmtt. 59599- 

For nee with 

B2fie and B- 
we, PVS- 
B34- 
CIJOO. 
TOB. 
802522  (8*st). 
TB. 
•27,  ü, D and 

Beoelvlmg smriel rUtere, 

Psjeartptloa. Pett. 

JTUter unit,  design 20, 5729« 
25 Ha/* high pees. 

Hltar umlt,  deelgm 12, 5*152 
»Mo/s lav pass. 

Pilter «sic, design 16, 57292 
47 »o/s high pasa. 

5S- 
fls—ral protectlom of 

nawsjsmliiililiie isuslpese 

Rlgh pass us et seilen 
ajelnet Type) 279. 

PUtsx.. 

/£ 



p»*e 10- 

Dc»crlptlon- 

filter «lit,  d»»ign 17, 
76 lie/» low pee». 

Filter unit,  deeign 18, 
100 Me/» nigh P*»m- 

Filter unit,  deeigo. 21, 
170 Ko/e low P**»- 

Filter unit,  deeign 19, 
240 eVo/e high pe»». 

RESTBICTEÖ 

ReoelTlng Aerial Filter«. 

Pett. 

5739} 

Uee. 

57294 

57673 

57295 

Low pee» protection 
egelnet Type 261. 

High pee» protootian 
rg.tn.t. Type 281. 

Leer pee» protection 
»feinet Type 291. 

High peee protection 
ageijiet. Type 291 • 

Filter unit,  deeign 11, 
150 «o/e nigh peee. 

Filter «Bit,   deeign 51, 
70/110 Ma/» bend pee*. 

TrenemUtln»; Filter». 

56116 For Type 291. 

59566 »or Type 261. 

filter unit,  design  36, 
1  u^ ewin» »ingle. 

Filter Unit,  deeign 37, 
5  »upe,  Belae duel. 

Filter «etl», 4e»i«n 38, 
tj »of»,  »ein» duel- 

Filter unit,  deeign 39, 
100 esepe, e»ine duel. 

i^.ln» Filtere. 

Pett.  59*73. 

p«tt.  59674- 

MM.  59*75- 

P*»t. 59*76. 
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