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. A Survey of remedial measures that have been applied to
axisting redio receivers and trensmitters.

Inoluded Piguras 4 11

Introduotion.

The serious extent to which local interference in ships has
grom dwing recent yvars has alresdy boen diacussed in K.579 "A
survey of interference® and the prosent notos are intended to outline
some of the methods that have beon developed to minimdse this.

2. The work divides itself roughly under four hoads: -~

(1) Restrioting the frequencies radiated by redar
tranamitters to oaly thoee noocessary for tho
purpces to be achieved. =

(11)- Procfing cammmidation roceivers against impulsive
1 interference suwch as that causod by redar, mﬂpuoml
aids and engine ignition noise.

Proofing receivers, both commmiocation and redsr, against
. bhigh level interferemce on frequancies outside their
tuning rengs.-

. Reduoing the rediation of harmonic o other spurious
frequoncies by camamniocation transmitters.

‘

3« .The aoet severe and urgent form of interference was that
MWthtmtomuoﬂm‘imuﬁwwthﬂ
of the work, oovered Yty theso notes, this interference had
ted by gating ciroults (RIS) attached to the affected
and with the redar pulse. Thess methods,

h : suooessful in preotice, had very definite untatiom,
b was fell thay weie wrong in principle as the real cause was not
mummmor.mum
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o8 outside their rengs hes beem |
ion of & mumber of filsers. s
1om C.

6 uwmmutmmnmm
ocontent of commmiceaticn trenamitters are well kmowm,
very oonveniently sdded to existing trenmmitters. .
work im this field has besn oonfined to .
improvements w
sodifications only. Treassdseioas ﬁ.ﬁ s very low spuriocus oo
osn oaly be ebtained from a orvis transmitter by a majer redesign.

resulted in intoleradble interfoerence. Purthermore, the KIS which hed
besn applied with fair success in larger ships againat redar interference
with a 50 oyule rcpctltlolh‘wmnotqpltmblo to the 500 oycls
. repetition frequenay of Type 29.

' Buppressing s receiver at 500 qycles is more difficult than at
50 cyoles. At 500 cyules it is not possidle to blank at the output
of receivers and dblanking at their input terminals intfoduced
within the rooceiver's tuning rangs, and s0o caused noise other than the
radsr interferencs which was being blanked out,

Type 291 transmitter redistes ou & declared carrier of 214 Mo/s
and with the pulse length and pulse slope in use a band width of

+ 2Ma/s is pore than sufficient to effect the purposs of the transmittes,
Tt also radiates spurious frequencies which are ocmponents of the pulse
envelope, the points at which these ooocur vary between individual
transmitters, but they are closely spaced between about 0.2 Mo/s and

25 Mo/s. These frequancies are radiated fraa the aerial, from the
braided flaxible part of the aerisl feeder, direct from the transmitter
cass and slsc sloag the mains and blower motor supply leeds from sny
exposed porticn of which they are also radiated. These spurious
froquencies are present even if the R/P portions of the transmitter

are dsad, they are generated sclely by the modulator olroults.

2. A oure was effeoted by: -
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Pitting a high pess filter in the pyrotecax aerial feeder
lead. This is shom diagramsatically and in seotion in .
Hgure t+ - Its attenmation ourve is Pigure 2,

The length aof flexible aeorial feeder oahle botween the
tranmmitter and the pyrotensx foeder was oxiginally
shislded by oopper breiding only. This is inadequate
and edditional shielding is added by a flexible metal
tubdng cutside the existing braided cadble.

The transmitter case which contains the medulator snd R/P

cirouits has been fitted inside an cuter case of perforated
motal (sbout j-inch boles), This ocsse has about one inch
alearsnca all over from the original case and also includes
within the outer ocsse tha filters for the supply leads.

Filters aro fitted in the 500 cycle supply leads and also
in the 24¥ D.C. supply to the blower motor. Their
attenuation curve and circuit ere showm in Figure 3

3  With these modifications tho radiated field adjacent to the
transamitter (2-feet distant) was uoed by mare un- 60 db over Ill&
froquonay range 0.2/25 Ma/s. Ltutwfuﬁ l’ﬁqﬂm
aarial the reductiocn of the fiald streagth of
follows the curve of Pigure 2. Under these oonditions !,
possible to install snd use commmication recelvers
adjacent to the radar transmitter with the tm

(o) M\hr&raﬂmwm
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In uwwﬁ‘mﬂgr'}ncm inte reder installations it is

essential to omnneoct them on the sorial side of any diods switch,
spark gap or other device used for protection of the radar receiver
as such devices themeslves genarate epuricus frequencios which it is
the function of the aerisl filter to remove. An additional advsntage
of this arrangement is that the aerial filter, though primarily
provided to prevent radistion of unwanted frequencise, also gives
additional preselection to the radar receiver egainst hic: level
interference outsids the redar bend.

Section B.
Reoeiving Limd ters.

1. If impulsive intexforence of the type emitted by a redar
transmitter oould be limited at the imput to the commmication
receiver to a level not much above the peak level of the required
oignal, the interference would de negligidble, the ensrgy content of
the interference after limiting being low due to its very short durmtion.

As a short impulsive eignal during its progrees through a receiver
lengthens oonsiderably due to persistence of circults, by the time that
1t reaches the cutput tersinale ite duration is so long that if it is
then limited to the seme peak height as tho desired spesch, 1t may still
be very andible due to ite greater energy oontent. For this reasom
output limiters om receivers are generally unsuccessful exoept at the
lowest repstition frequencies. m-iurloa—-thﬂ.n“a&oiqﬂ
to recedvers as the voltages cocwrring at this point are
low to operate any knowm form of limiter or rectifier. rhﬁn-tpu-t
of a receiver at which the voltage level is such that limiting

3. Many odroulte for effe
besn published; Mu-bo

j Series, nm&:umummu#
" M.litvp-eindh-hnm
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Parallel, in whioh the limiting dsvios is in shunt with the
lced and it short olrouits the output on-overload, '

Constant level, il‘hieathopodnt st lhi& linithg odours
. remains ﬁndmrﬂu' it may be set

Variadble levol, uﬁichthnlmtmgpoint is varied by the
inoaming required signal to coour at a point a predetermined
levol above the peak of tho modulation. Most

oircuits come wpder one or any ocmbinstion of the above
diviaions.

3. Pigure 6 shows the outline of the alternative arTangements.

Is a typdosl non-lj.liung detocting cirouit.

Is the seme with a limiting diode in series with the load;

Is the parsllel limdter version and

Is o series limiter with a veriable bias on the cathode of the
diode supplied from the AVC cirowits.

perallel arrengsment
1thmomibmdu\d
length.
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P28 receiver, is shown in Pigure 7(a), the added parts being within the
dotted line. A switoh is added tc provide for alternative non-limited
working. The sdded camponents hecessary for. the autc variable level
limiter are shown in Pig. 7(b) which bas been applied to a n r of
existing receivera.

5. * The genersl boundaries within which these limiters give
satisfaotory performance are;

(a) Thay are omly suitabls for use in receivers which have
scme H/P or I/F gain and rectify at a fairly high level,
at least 0.1 volt. Xore orule fourma of reosivers which
reotify at a very low level and rely on audio frequency
gain for their output are not suitadle.

1/7 receivers are generally not very suitable dus to the
persistence of the R/F oirouits over leagthening the
interfering pulse before it geta to the rectifier.

Low repetition frequency pulses, below 100 per second,
which includes engine ignition noises, are very
oamplstely supprossed. Higher rates (500) are very
oonsiderably reduced, thé smount of residue ncise

© depending on the receiver, a V.H/P recsiver with wide
band width being more immune than & H/P or }/F receiver.
The latter recoivers should be opermted at their widest
.band anceptance.

A wveriation of these cirouits is shown in Pigure 7(c). Herxe
both parellel and series limiting diodes are fitted, the perallel ons
aoting as a deamper across the imput and sc shortening the pulse and
the series limiter eliminating the residue. This cirouit is very
sffeotive but is only suitable for inocorporation in a new receiver
as it 4is not quits-simple snough to be fitted tc an existing receivexr
by ship's staff.
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The corroct raomedy sgainst this bhigh level interferencs ia
additional preseslective tuned circuits before the first valve. This
will degrede the circuit noise/signal rstio bBut there is mo point ia
striving for this gcod ratio if interference provents reception anyway.
It is not wsually precticable to add additiocnal tuned circuits ahead of
existing reocivers 20 a series of filters has been prepered to attemuats
froquancies cutside the frequency range of the recoiver donoerned.

2. The most widoly sppliceble filter will be a 30 Ma/s low pass.
This will protect most commmication reocivers sgainst most radar
interference. The oircuit diagrem and sttenuation curve of thias filter
are shown in Pig. 8. and & photograph of it in Fig. 9.

v

3 The inductences and capacities used in these filters are ®"lLumped®
i.e. comsist of actual cocils and condensers. Thia preoctice produces a
satisfsotory filter provided that the values really are lumped. - A
condenser must have no inductanoe and the inductances must bs in ths arms
where they are peeded and not mostly in the oconeoting leads. - Thias ocan
casily be obtained by careful layout for frequencies up to about 30 Ma/a
but for higher frequenciss the mechanical design must be given special
considerstion. Pig. 10 shows a filter for 270 Mo/a high pasa. The
equivalent electrical oirouit and the measured attemuation curve ia
given, alsc s diagrammatio mechanical oross-seotion. It will be seen
that the capacitiss consiat of suitably dimensioned cylinders and washers
assezbled on a low loss dielectrio and the inductances are straight wires
of suitable gauge for the inductance valus required. The filter 1a
circular in cross section with the ocuter case earthed and the radial *
indunotance wires are spaced aagularly and not inmoplmuhdio.ud
in the diagrem. 3

A3

& Pilters similar in design tc those bhave been produoed for insertimm

before ocsimunication reveivers with characteristio curves mﬁm and

restrioted to an adequats bandwidth; p -
!n@mluuhinho-'itm&oy‘uwd‘ mmut,-n
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are taken inside the case of the receiver by the supply leads thamselves
and thence radiated on to the e&rly stages. These uowanted frequencies
oan geoerally be prevented from becaming meins barme by filters to
suppreas them nesr their source. A number of pattern article filters
for various curront carrying capacities were in existence but the
atteovation of these was low especially st the higher frequenoies. 4
series of filters bas been produced to carry 5, 25 and 100 smpe. They
all have an atteamstion better than 50 db over the range 20 ko/s to

150 Mo/s. They have & meximum resctive and ohmic voltage drop at full

owrreat not emeeding 2 volts at 50 cyoles (20 volts at 500 oycles).
The circult is shown in Pigure 11.

P

Spurious frequanciss gemerated by comxmication transmitters wre,
in -iar of importence;-

(a) Bermcaios.

(v)  Sub-barmonios - usually wmated harmonios of the orystal
frequencies,

(¢) Kaying transients.

m.-:-.-«;mummucmm:maumm
radiated from the ssrial by the provision of low impedance
all frequenaies other than the declared cne. This is
-m*.uommuum
-M-m tranagitter. Iven if suitable
2 thhﬂ“&cmm
installation. A very oammon installational
mﬁw“ﬂwam.lh
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2. Por tranmmitters whose frequency range does not exneed sn octave,
it is possible to fit a fixed low pass filter in the serial lead to’
attenuate all frequencies highar than the highest of which the trmasaitter
is ocspable. Por this filter to be affeotive it must be ensured that the
wwanted frequencies are not rediated by other means than the serial,
nost cammmnication tranamitters are unscrecned and reliance is placed on
the intervention of ship's struoture and bulkhesds between the trenamitter
and the affectod recelver's asrial. Also spurious frequencies in the
transmitter may bo fod back into supply or contral lesds and from some
sxposed portion of them radiated mm to the serial lead of the affected
receiver. This can e provented by fitting filters in these lesds
where they leave the trmnsmitting office. 1In addition, if the
transmitter is insdequately screencd, spurious frequancies may be
rediated to other transmitters or switch boards instelled in the ssme
office. The oontrol or supply lesds of these otber tranmmitiers may
be run to some sxposed position from which thay mey rediate om to
affected roceiver's aarials.

.

A list of recantly designed deviossfor the redustion of
interferencs follows. Thay are all in production but same may not

|

e

i1

" o o o
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Receiving Aerial Pilters.
Description. Patt. Use.

Filter unit, design 17, 57293 Low pass protection
76 Mo/s low pass. against Type 281.

Pilter wnit, deaign 18, High pass protootion
100 Mg/s high pass. ageinst Type 201.

Pilter wnit, design 21, lLow pass protection
170 Mo/s low pass. against Type 291.

Pilter unit, design 19, High peas protection
240 Ma/s high pass. against Type 291.

Filter onit, deaign 11, r |
150 Mo/s high pass. |

Pilter wiit, design 31, .; i ‘

Pilter umit, design 36,
4 amp mains single.

Pilter Mnit, deaign 37,
5 emps, mains dual.

Filter unis, design 38,
25 smps, mains duel.

Pilter wnis, design 39,




o
2 S
E

-
-]
T
. / ’

¢

~~
=
i
:
t
]
o
1




e
¢

3

—T—r T
+ 3




btthl 35V




ey enudiae qp

-] -]
" ¥ 2 M
Lo







)

L G
A/

ressassdy

anill

l‘-"lﬂ’al‘lll’t"l"""

“*‘I“‘J:"l’**l*H

w
-]

T ——
ib ﬂ'h%“‘-"lc -







e

TITLE: Interference Free Transmitters and Interference Immune Receivers 3 LW’U- 5366 =
. (None) <\
AUTHOR(s): (Not known) | ”‘
ORIGINATING AGENCY: , Admiralty Signal Establishment, Haslemere, Surrey N M- '121 ‘L
PUBLISHED BY: (Same) wmn(usnm:;m [EPZ A
ame]

0ar) COT. QAT
July ' 45 l Restr,

COuTY LANOUAGY
Gt. Brit. English

' "i‘? I ) pho't‘;g, diagrs, graphs

(OVER)

ABSTRACT:

The methods appiied to existing radio recelvers and transmitters to minimize local interference in

ships are described. The most severe form.of interference is caused by radar transmitters on commu-
nication receivers. An investigation was made of the efficacy of various known forms of iimiting circuits
or pulse-proof automatic gate circuits for application to receivers, e.g. raising the preselection of
receivers against frequencies outside thelr tuning range by reduction of a number of aerial fiiters. An
investigation wes also conducted to minimize the harmonic content of communication transmitters.

3‘779//4/

Copies of this report may be obtained only by U. 8. Miiitary Organizations from
DISTRIBUTION: Central Alr Documents Office; Attn:

~,

=

MCIDXD
DIVISION: Eilectronics (3) SUBJECT HEADINGS: Radio - Interference effects
SECTION: Static and Interference (4) (78500)
ATl SHEET NO.: R-3-4-59
Air D Division, intoll Dop. -
r ats M:';:::‘ imnolligons AlR TECHNICAL INDEX Wright-Pattorsen Air Forco Baso

TEIDSIED

Doyton, Ohia




@ EO 1CBOI dc B N V 1963

SCP-4, AUTH: DOD DIR 5200.10, 29 June 60

é)ﬁg C[@{ heD 2 e /Q/Dc, /4{/’(’«'{0 N
Gz ~P~ Y NN

@ ~/+ 25 :5 N I ':? oy "-fé‘

A i P fJ:/af/«f?a‘./'/"“’v'”( O
, Edw Ao FoCa /5
6 o~ .




AUTHOR(s): (Not known) 10, AGINCY NO.
ORIGINATING AGENCY: Admiralty Signal Estabitshment, Hasiemere, Surrey M-721
PUBLISHED BY: (Same)

TITLE: Interference Free Transmitters and Interference Immune Recelvers

RESTRICTED QV0- 5388

(None)

nmmun(osm )

bara DOC. QAL COUNTIY
July ' 45 LRestr. l Gt. Brit.

LANGUAOD [/ BAUTTRATIONS
Engtish l W l photos, diagrs, graphs

D

ABSTRACT:

The methods appiied to existing radio receivers and transmitters to minimize iocal interference in

ships are described, The most severe form. of interference is caused by radar transmitters on commu-
nication receivers. An investigation was made of the efficacy of various known forms of iimiting circuits
or pulse-proof automatic gate circuits for application to receivers, e.g. raising the preselection of
recelvers against frequencies outside their tuning range by ‘reduction of a number of aerial fiiters. An
investigation was aiso conducted to minimize the harmonic content of communication transmitters.

ISTRIBUTION:

[

Coples of this report may be obtained only by U. 8, Military Organizations from

ATt SHEET NO.: R-3-4-59

entrai Air Documents Office; At

DIVISION: BlectroaicsIe, g

SECTION: Siatie-end-tnterference~ty~ <)

. 5]

n: MCIDXD

| SUBJECT HEADINGS: Radlo - Interference effects
(78500}

Alr D

Division,

Ale Matorlol Command

At

TECHNMICAL INDEX Wright-Pattorson Alr Force Daso
RESTRICTED Ll




dstl

dstl

Defense Technical Information Center (DTIC)
8725 John J. Kingman Road, Suit 0944

Fort Belvoir, VA 22060-6218

U.S.A.

AD#: ADA800688
Date of Search: 9 Oct 2009

Record Summary: ADM 220/588, ADM 220/1699
Title: Interference free transmitters and interference immune receivers
Availability Open Document, Open Description, Normal Closure before FOI Act: 30 years
Former reference (Department). M721
Held by The National Archives, Kew

This document is now available at the National Archives, Kew, Surrey, United
Kingdom.

DTIC has checked the National Archives Catalogue website
(http://www.nationalarchives.gov.uk) and found the document is available and
releasable to the public.

Access to UK public records is governed by statute, namely the Public
Records Act, 1958, and the Public Records Act, 1967.

The document has been released under the 30 year rule.

(The vast majority of records selected for permanent preservation are made
available to the public when they are 30 years old. This is commonly referred
to as the 30 year rule and was established by the Public Records Act of
1967).

This document may be treated as UNLIMITED.



