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EPECIAL NOTICE

Owing to wartime material restrictions beyond our control it has
been necessary, in many cases, to use componentis different from those
Jisted in the Parts List of this Instruction Folder. The substitate
components employved do not prejudice the operation of the unit
in any wav, hut in some stances may detract from the veat appear-

apce which was mtended.

Should a replacement of any of these subsiitute components be
necessary at any time, the proper types, as specified in the Parts List,
should be ordered, and will be supplied if they are then available.

Canadizn MARCON! Company,
Montreal
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The Marcom ChBE-3A4 receiver 33 a high-grade commun rent egpecially

igned to provide the maximum reliability for fixed -

fe slztion operation.
Bility poder the most

des

The instrument is designed to provide the masimum sensitiviey :
severe conditions of operation, such as vibration and high humidie ¥. ihe wave range covered by
the receiver is that most commonly used in communication work, vie: from 79 to 518 kilocycles
and from L.3 to 30 megaeycles. This speeirum s covered by six separate bands, which are individu-
ally calibrated with an aceuracy of .57 at any frequency.

The receiver may be supplied in a sheet steel cabinet of pleasing appesrance (see Fig. 2)
of for rack mounting. All the controls are arranged on the fiv
the maximum accessibility and ease In eperation. The centre of the front panel is taken up by
a farge calibrated luminated dial provided with a pointer that moves over seven scales. Six of
these scales are colour eoded so that the varicus bands can be identified and the pointer set to

il‘ua ‘fwn" BEnCey that iz desir
guen ingl s desy

s pan@h S0 as to pruvﬁde

e ale ﬁe‘—}'a ‘;c. outoy ide the “#kn‘ra 'nh fg'ﬂe 1(}&4‘1 Lu?u &

] :
£ A SSLCERED, WY LZAUER A0 DAL SR tne L

nomber of divisions, and in <onjunmmn with the inerda-driven vernier dvive and an additional
calibrated scale on the vernier drive. provides a means of resetting to any predetermined reading
with an accuracy that is better than the hmit of audibility on any signal.

The receiver iz equipped with the following additional featvres that will ensure that
the maximum performance is realized from the capabilities of the instrument! Two
stages of HE preselection. which ensures satisfactory image ratios, high gain antenna coils pro-
viding maximum signal to noise ratio. A crystal flter in the TF stages permits the selectivity
to be varied over the full range. Crystal control of any spot frequaency desired by means of addi-
tional plug in crystals, thus enabling fxed frequeney working to be used when desired. Only one
crystal at a time can be used, but as many crystals can be supplied as are required by the dictates
of the service for which the receiver is required.. Temperature compensation and voltage stabiliza.
tton make the unit practically independent of any of the effects of these items on the overall
ealihration of the instroment. Adequate control of the volume of the signal is provided b} means
of & sensitivity control and andio velume control. To provide &atznfactury operation in noisy
locations an effective noise lmiter is incorporated which may be set into operation by a panel-
mounted switch, As an additional feature an output terminal is provided for panoramic adapters
where this feature is desired. The receiver has exceptionally low radiation from the antenna and
can therefore be used for marine service in hazardons locations.

The frequency ranges covered by the various bands of the receiver are as follows:—

Band A colonr "MAUVE™” 4.9  to 30.3 megacycles
Band B colour "REDY ; to 16,1 i
Hand € colonr "GREEN 1o 7.65 “
Hand [ colour "ORANGE’ i 3.5 “

to 518 kiocycles
to 207 *

Band £ ecolour "BLUE”
Band P eolour "BROWN’




The additional equipment required with this receiver Is as followsi—

POWER EUPPLY

The power requirements of the receiver are 12 volts AT o DO at 2.3 amperes, for the low tension
supply and 250 volis at 115 milliamperes for the high tension side, It is recommended that the
Marconi VP3 (110-548) power unit be used with the receiver which will enable the input to be
cither 12 volts DO or 115 or 230 vehis AC either 25 or 60 eyeles. Where operation is only requived
from an AC source. the Marconi WE-11 power supply will deliver the required voltages to the
receiver from either 115 or 236 volts 25 or 60 evcles. The VP3 is designed for table mounting:
the WE1LL may be supplied either for table or rack mounting.

e

¥ 'r’;%’}; :
Ern e F i =
HG. 14

RACK MOUNTED SPEAKER ASS'Y
LOUDEPEAKER TYPE Mo, 110-838

The receiver is equipped to maich 1o any 10,000 ohm speaker as well as
to low resistance or high resistance headphones, or 2 500 obum line, A
suitable speaker for this application is the Marconi type 110-827% which
has been especially designed for the use with this vnit and will delis
a maximum of 4 waits. This loudspesker iz an 8 permanent m
dynamic type and is contained in a cabiper 12" ¥ 127 x &7 for

oy

ot

mounting. I desired arack mountedspeakercan besupplied on asiz
197 panel 1024" high. This is the Marconi type 118-836 speaker,

SHOCE MOURTS

can he

If desired. shockproof mounting
type 116-704 shock mounis are (

i

ay supplied for the cabinet mwounted ver
dgned for this ;

i for each set.

The dimensions of the receiver unit when supphied for czbinet mouvnting ave:
28157 wide
16147 high
1514" deep
Weight 68 ibs., complete with shock mountings.




When used for rack mounting service, the dimensions are:—

19" wide

824" high
1514" deep
Weight, 58 ibs.

The vacaom tube complement of the receiver is as follows:—

¥1 H.V.C. 65K7 Fat RY amphfier.
VI H.V.C 6867 Znd RE amplifier.
V3 B.V.C.6K8 Mixer and erystal controlled oscillator.
Vi H.V.C 65G7 tst IF ampiifier.
¥o RV.C 65K7 Ind IF amplifier.
V6 R.V.C. 6BB Diode Detecior,
Vi R.V.C. 6H6 Noise limiter rectifier— AV rectifior.
V8 RB.V.C. 9002 HF conversion oscillator.
V9 R.V.C.6SK7 Beat frequency oseillator.
V10 R.V.C VRIS0-20 Voltage regulator.
¥ R.V.C. 6F6 Pentode power output.

The antenna that may be used with this receiver ean be any type that has an effective
capacity of between 100 and 750 mmfds. Terminals are also provided for the use of
fransmission lines having surge impedances between 70 and 580 ohms. Terminals are provided
on the rear of the receiver to accommodate various types of antennas and iransmission lines
(see Fig. 3). Particular care has been taken in the design of the unit to minimize the effects of
radiation from the unit and the power delivered to a resistance connected between the antenna
and ground terminals of the receiver will not be more than 400 wmicromicrowatts at any frequency
covered by this receiver,

SECTION 2

When the receiver is first received at the final site, unpack the unit and examine it
carefully for damage in transit. Check that all the vacuum tubes are in the correct
sockets and that the condenser dial moves freely and that all the controls are operating smoothly.
In cases where the unit will be used for mobile work and the shock mounting will be employed,
the movntings will be secured to the bench or table on which the unit will be placed. The four
shock absorbers should first be secured to the bench or table. The two angle brackets should then
be released from the absorbers and secured to the receiver cabinet, and the unit placed on top of
the absorbers and the screws re-inserted in the metal centres of the shock absorbers.

It the unit is to be used with the VP.3 or WE-11 power unit, the necessary cables will
be sapplied with the power units for connecting the two units together. These cables
connect the USR-5A and the power unit by way of appropriate sockets that are provided at the
rear of the receiver and power pack units. When other types of power supplies are used with this
wiit. the connections 1o the receiver must be made via Jones P-303.CCT-L and Jones P-402.CCT
plugs which should be connected as shown on the diagram of connections Fig. 41, to which refer-




enve should be made when connecting up. The two-canmector plug will be used to eomntrol the

power supply Input to any such power wnit, while the three-cennector plug will bring in the low
tension positive, common megative and high tension positive. The Power Units must be set and

connecied for the proper input supply voltage. See Paragraphs 4-3 and 4-4 of VP-3 instructions and

paragraph 2-2 of WE-II instractions.

The aerial connections to the receiver will be made to the connections at the rear of the
anit according to the type of aerial used with the unit. If a single wire aerial is used,
having an effeciive eapacity of 100 to 750 mmfds. the aerial should be connected to the terminal
marked ANT and the two terminals marked ¥ and E, should be connected together with a short
jumper. When the unit i wsed in conjunction with a transmoission line of the coaxial type the
connections witl he made to the LINE terninal and to B and E, connected together, with the
sutside of the hne conpected to the E side of the cirenit. If the method of feeding the receiver is
viz a balanced line, the line should be connected io the terminals LINE and E, with the E ter-
minal heing left unconnected. The antenna conneciion should not be run adjacent to any power
carrying wires or other picees of apparatus which may be sources of RF interference. In particular
this precaution must be sirictly observed with regard To the battery cables from the power unit
when operating from a vibrator power pack and also any wires that may be used to connect to

charging panels or other awziliary apparatus.

The earth connection to the receiver must be made with the greatest care, particularly
in those locations where receiver radiation must be cut to the minimum and for this

reason the large silver-plated terminal just above the input panel is provided. When at all pos-
sible, the lead from this terminal chould not be more than two feet in length and should be made
with heavy wire not less than No. 8 gange. I the distance from the receiver to the ground is more
than this, & heavy copper strip two or three inches wide should be run from the earth point and
seemred wnder the Read of the terminal. It is essential that the greatest care be exereised in this
connection as only by the most careful attentrion to detail will the receiver radiation be cut to a
minimu. All jointe hoth to the receiver and to the earth should be made with the utmost care
and well soldered,

The receiver is equipped with four separate ountputs. Two of these are for headphones

and are located on the front panel of the unit. while the others are for a loud speaker

aund 4 500-chun line and ave located at the rear of the unit. The 500-obm centre tap connection 18

s base; when shipped this terminal is connected to ground by a link.
it an angrounded line is required, the direuit should be broken by opening this link. An additional
link is provided to ground, R.58. When the receiver is used in conjunction with CM-1L1A equipment,
this link should be opened. Le. R-58 s not erounded. The two headphone connections are gsrovided
for etiher high resistance phones (5000 ohist or more) or for low resistance phones {ap to 1000 ohns)

“Nene of these terminals have any DC on them as they are fed via a transformer in the outpul
siage of the unit which has a series of windings to match these various cutputs. The power output
from the speaker terminals is rated at 1 watts maximum but this will be cuat in: half if both the line
and the speaker are vaed al the same time. If the headphones are plugged inte the jacks while the
speaker is comnected. it will be rendered inoperative. The line output (if it is being nsed) will not
he affected by the addition of the phones. '

located on top of the chass

When the connections to the receiver have heen made as noted above, the receiver can
be placed in operation. Tarn on the power and allow the tubes to heat up for a reason-
able time. When the receiver has been in operation for some minutes it will be in order to proceed
with the adjustment of the serial trimmer condensers. These are the five variable trimmers located
at the rear top left-hand corner of the chassis, which have the adjusting holes circled with black
rings. For peak performance these should be adjusted for the particular antenna or {ransiission
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line that is being used. The method of adjusting these irimmers is as follows. Set the RF gain
corirol to 26 and the volinme to 10, Tuarn the seleeti vity control 1o 2 and make sure that the switches
are as nojed-—

AVE 1o "OFET, BFO 1o TOFET,
NOISE DIMITEH w 0P
CRYSTAL OSCILLATOR 1o QU™
TONE o "HIGH™.

Set the pointer to the high frequency end of the range, Le., about 21 on the outer loggmyg dial for
each of the bands in tazn, With the headphones or loudspeaker connecied it will be noted that the
chavacteristic hiss of the veceiver witl be heard, Now adjust the trimmmers for each of the six bands
m turn until thiz hiss is at a maxiviun, when the receiver can be considered to be adjusted for
the particular aerial in use. If the receiver is 1o be nsed with several aerials it is well to leave this
adjustinent untouched, as the factory adjostment is set to give good average performance with
several Types of possible aeriale and the mean postion set before shipping the unit.

The anit is now ready for operation and normal use, and the following are the functions
of the various controls on the front of the receiver, An tntelligent use of the various
controfs of this unit will greatly enhance its sphere of useful work, and for that reason the Opera-
tion of the contrals should be carefully studied so that the functions of cach of the controls may
be clearly undersicod, and the maxirmum vse made of the capabilities of the unit. For the location

of these cantrok

Z

mém

, veference should e made 1o Fig. 2.

The BUPPLY ON AND OFF SWITCH (819) controls the application of power to
the receiver provided that the ON and OFF switch on the power unit (if either of the
Marconi types are wsed) is in the OFF prosition,
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i the hand on which i1 is desired to

) boincl) ecomirol
wmﬁ:@_‘ fnach position of the pwiteh s defi

d by a letter as well as the colour

cading whzr} &zﬁsw apphies 1o the disl The frequency coverage of ecach of the ranges is shown in
the wmdms' on the left of the tuning seale. The letiers covering the ranges are also engraved on
the eontrol panel and 2 spot on the knob indicates which way the kool must he turned 1o arrive

at the desired vange,

librated scales, cach with its
g scale is

The MATN TUNING DYIAL consists of aix

rototured oF
distinciive ntfmtr. and calibrated directly in freques

e controlled by the kanob
the dial ie such that
ney of the receiver will

provided around the '}EE‘E.";"‘%M-’?V of thess spales. The tuning scale ¢
on the vight of the main dial marked "TUNE”. The calibration aco
when the puimew 15 set to any frequency on any of the six seales the
be within 6.5 of the frequeney indicated.

e TLOGOING seale 5 to

pl‘t}‘;]d{n i conjunction with the vernier scale, an even more accurate means of seiting

The function of the cutside and largest scale. known

the receiver to any predetermined frequency. Ehe verpier dial 15 geared 1o the main diat smd
»m**“ that one complete
av rafic between

therefure bears a constant relation to i1, The ¢

it fhmsmm

revolution of the versier dial corresponds 1o one

the main and the versier scales is slightly more tha '. =¥ and the mate acale therefore has 23

logging divisions. From this it will he seen that the combination of the main and vernier scales

stovides a logging seale of more than 2300 s.ﬁwzﬂmzsﬁn The backlash i the sear train i very sineall
| = J

(ieﬁ.ﬁ than one division on the vernier M‘al{;-"ﬁ,, thus onee anv fﬁ&%'i‘é%i‘%ff for a piven station has been

. b k & &

found it can be logged and the receiver returned 1o the exact setting whenever desired. If extreme
securacy of resetting i not required, a good working adjustment may be obiained by marking

the setting on the edge of the plastacell window with a soft i;scncé}.,

t
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The SELECTIVITY SWITCH (511-812) is provided so that varying aegrees of select-
vity can be obtained. This eontrol works in conjunction with the erystal filter unit,
Fig. 9 and Fig. 10, to control the bandwidth of the receiver. In the first position {1} the bandwidth
ie widest and this position should be used for the reception of nigh quality speech or musie as in
this position the overall fidelity is down 3 db ar 150 cyeles and & db at 3000 eyeles with the tone
control set in the high position, while signale 19 ke off resonance are sttennated approw. 60 db.
In the second pesition, which is normal for ordinary reception, the fidelity is down 5 db at 1700
eyeles and signals 10 ke off resonance are attennated approx. 60 db. Position 3 i a semi-sharp

i

LF. CRYSTAL FILYER Fidy, ¢ iF CRYSTAL FUYER COVERS REMOVED FIG:, 10
TYPE Mo, 106-852

position and on this position the crystal Blier is connected in ihe cirewit. and is intended to be
used when adjacent channel interference it too severe for the novaal position, bot the overall
fidelity is serionsly smpaired being down 5 db at 1200 cveles, while signals 7 ke off resonance
are attenuated approv. 60 db. The fourth position is very sharp and should only be used for OW
reception when interference is extremely bad. Signals 5 ke

than 60 dhb.

are attennated more

Brae to the fact that the Iast two positions of this switeh mabe tuning of the receiver
) =
extremely sharp; positions 1 and 2 should he used when the receiver is nsed for searching

ignal has been located. It will be found that the signal

and the last two positions used when the

will not cover more than possibly one or two divisions on the vernier dial whes the last two posi-
tions are used. It will also be found that the signal is louder on one side of the zero beat than on
the other, and this side should be used. The pitch of the note can be varied by mieans of the BFO
control. On the last two positions it will be found that the (% signal hias the characteristic elear
hollow note when the receiver has heen tuned for mavimam oulpul.

The AVO SWITCH (813), controls the action of the aulomatic volume eontrol and
may be veed on either CW or MOCW, In veneral the AVC shonld always be “ON" as
this tends to modify the effects of fading 1o = large extent. When using the AVC the RF gain

L., to 240, and the volume control used to adjust the audio

comtrol showld be set to the mavimum,
ontput required.

Under certain conditions the general case stated in 2.14 above will he modified, These

() When on MOW dupin: periods of very rapid fading., Then hetter results will be
obtained with the AVC switch to "OFF” and the RF gain revacded to prevent the
overloading of the BY amplifier,




(b} When receiving CW at speeds less than 15 WPM when the rush of back-ground
noise during the spacing periods may be found to be annoying. Here also it will
be necessary to retard the RF gain control to prevent the overloading of the RF
amplifier and 1o switch the AVC control to "OFEF”.

(¢) When receiving very strong signals on CW with the AVC "ON”, it will be found
that RF gain control has to be retarded to prevent the beat note “locking-in”, near
the zero beat note region.

The RF GAIN contrel (R-30) (Fig. 11) is a stepped
type attenuator which changes the gain approximately
4 db per step, at the upper end (20) and 15 db per step, at the
lower end (0). The VOLUME control (R37) is continucusly vari-
able and is used for the precise adjustment of the output of the
receiver. These two controls should be used as follows:—

FIG. 11 RFE GAN CONTROL (R-30)
TYPE Mo, 116-238

When on MCW with the AVC “ON”, the RF gain control should be rurn in
the maximum position and the output adjusted by means of the volume conirol.
With the AVC “OFF”, both the controls should be adjusted with the precaution
that the RF gain be not too far advanced in order to prevent the overloading
of the RE amplifier.

When used on CW with the AVC “ON", the RF gainshould be run at the maxi-
mum position and the volume adjusied by means of the volume control. The
only exeeption to this is in cases where an extremely strong signal causes “locking
in” in the zero beat region. Wheni operating with the AVC “OFF”, the volume
control shonld be left at 10 (masimum) and the receiver output adjusted by
means of the R¥ gain control.

ig The TONE-CONTROL is a three-position switch which connects condensers across

the output grid and thus changes the audio fidelity. For high quality reception the
control should be set to “HIGH”, while for all normal working the "MED” position will be found
adequate. The tone control can be used with good effect in reducing the effect of hiss or back-
ground noise. The greatest benefit will be obtained with the coniml im the ’ LOW” position, but
the fidelity will in consequence suffer to some extent. '

The LIMITER SWITCH (S14) places into operation the noise limiter circuit which

© is most effective on interference of the ignition, or short pulse type and considerably

less s6 on interference having a slowly changing amplitude. The best effect will be obtained from
this control when the R¥ gain is well advanced and the volume control reduced, rather than the

reverse condition with the volume up and the RE gain reduced.
“E. , The B¥O PITCH CONTROL (Cl114) is provided to conirol the pitch of the note
when receiving CW signals. When the signal is tuned in, it is advisable to work with this
control at O and to tune the signal to the zero position on the main dial, and to then set the BFO
piteh control to the desired frequency after all the adjustments are complete. The figures 1 10 5
on either side of the 0 position represent the approximate frequency of the note that will be heard,
Under abnormal conditions when the selectivity is being used on positions 3 or 4, the tuning of

the recetver should be carried out as deseribed iz paragraph 2.12.




‘or all novmal working, the CHYSTAL OBCILLATOR, switch 5.18, should be in the
OUT™ position, When it i ét-&;@w@d to use the recelver fw fined frequency working, the
switeh shoudd be turned to "INL I will be necessary o provide a ¢
such as the Marconi type 120250 The o
higher or lower than the frequency on whic

votal m o switable hoEder
5 kos phos or mious 1 ke
s it ks desired 1o operate. For each frequency on which
erystal control is desired, a separate crystal must be supplied and these can be plugged into the
SO kﬂ: on the front panel as requived. The crvetal socket s designed 1o accommeodate either 147
or 37" erystal holders, three sockets so spaced beilng provid

t

stal frequency should be §

34 e, When it is desired to recelve on
the erysial-controlled frequency, the erysial will be plugged into the front of the receiver and the
erystal oscillator switeh tormed w0 “IN”. The band switch should be turned o the hand in which
it s desived to receive the signal and the pointer on the toning dial rotated to the approximate
posttion on the dial. The cotrect setting of the pointer will be indicated by the maximum ontput
of the inconring signal or by the maximum hiss output if the station is not radiating. Tt will be found
thal the tuning of the receiver is quite broad and not #t all eritical when using erystal-conirolled
reception. When working on a fixed frequency, using crystal control, the selectivity switch must
alwaye be in positions 1 or 2, as due to the accumulation of errors in the converter erystal frequency,
the 1F mid-frequency, and the fransmitter frequency, reception is not possible on the two sharper
positions of the selectivity switch, Le., 3 and 4. Due also 1o the same causes, when crystals operating
or a harmonic are used, some small decrease in overall sensitivity of the unit will be noted.

An additional contrel is provided and s designaied as SEND REC. This switch (5-16)

mazies the receiver when it 1s in the "SENID™ p@&imm andd is often of use when working

twoeway communication. At the rear of the unit is a remote ° ‘*li\eﬂ RECEIVE" socket which
. .

‘MEH aﬁf)w {hé_g fﬂﬁcﬁ 101 0 g’ws« pnz’z*}x\“ﬂﬁ frarn oo

AFEETAY £ELFREE TR

. 3
ired to use this f

the switch on the front nanel should be put o "SEND™ snd & pair of wires should he (‘GIiﬁi’["Eed
| £
by means of a suitable plug io the switch at the remote point.
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VOLTACE READINGS FROM TUBE PINS 70 CHAESRIE

Tube No. 1 2 3 EY 5 ] 7 8 Cap. Remarks
¥ o 6.38C 4 8 4 10 i) 245 o
L2 o 6.3AC 15 o 3.5 109 1260 245 )
V3 & 0 245 3a 8 153 6340 6.85 ... *Crystal Ose.
V4 ) 6.340 45 ¢ 25 100 ] 245 .. switeh I
V5 o 6340 5.6 0 5.6 110 12.64C 248
Vo G 6.3A0 55 0 o 100 12.6AC 85 )
V7 g ¢ 0 @ 0 o 6340 1.7
V& 53 0 ) £3AC 132 49 8 o .
¥4 9 0 4.8* 4.8% 27 6.34C 15% ... *BFG TONT
Vio 0 0 0 6340 152 6.3A0 ) 6.3AC
Vil 9 £.3AC 243 250 ) ] 12640 15

The above readings were taken with a 5000 ohin per volt veltmeter from the pins of the tube sockets to ground.
Except where noted, the contrals swere in the following positions—RF and VOLUME full clockwise, SENT)-
REC. to "REC”, AVC o "OFF", BFO to "OFF", LIMITER to "OFF”, CRYSTAL 0G50 w "OUT™,
TONE to “MED”, RANGE SWITCH to D", DIAL setting at 11 on LOGGING seale. The mput voliage
to the VE-3 power unit was 115 volta 60 cycles, and the inputs 1o the receiver were 12.6 volts AC and 258
volts D0,

SECTIOR 3

The receiver will, in the normal course of evenis. maintain correct adjustiments over
long periods of tine. Such troubles that oeceur can nsually be located by following the
procedure outlined below. It must be borne in mind that most troubles that oecur in any receiver
usually have a very simple explanation and, for that reason, it is suggested that an intensive study
of the diagrams and illustrations of the unit in this folder be made, so that if trouble does oecur,
the search for the canse will be made with a sure knowledge of the locations of the various com-
ponents and the function of each part of the receiver.

VECUUM TURBES

If the semsitivity of the receiver is noticeably poor, the mosi probable cause of the
trouble is in one or more vacunm tubes. The tubes should be removed and tested m a
reliable tube checker and any that are defective replaced. In the event that no tube checker is
available, the spare set of tubes should be tried in the sei, one 2t a time, until the defective ones
bave been located. If it is found that there are no defective tubes or that the insertion of a new
set does not improve the condition, a check of the voltages throughout the set should be carried
out. These voltages should agree very elosely with the values given in Table 1, above. A tolerance
of about 109 can be expected on all these values due to the tolerances on resistors and other parts.
When replacing vacuurs tubes, which are used in any part of the receiver circuit that bas a taning
adjustment associated with it, that particelar adjustment should be checked to alignment m-
structions given under this cover (see pars. 3-18.).




ERVBTIOY

The Cireuit slignment of this veosiver hins been done with great care before shipment
and adjustments should not be made by unakilied pevsonuel. It is absolutely essential
that property calibrated and maintained test equipwment be available for aligning the various
circurits of the receiver. The alignment procedure given in these instroctions must he strictly
followed i the esrrect order so thal the performance of the receiver will be restored to normal
at the conclusion of the adjustreent.

SWITCHES

iong periods of sevvice on one band, switching to another

It may be fonnd that, afte
will disclose that the sensitiv
tion of an oude flm on the unused comtacts of the switch, and can very readﬁ} be cured by run.
ning the switch through all six positions several times. As the countasts of the switch are gelf-
cleaning, the rernoval of the oxide film will restore the original operation of mo receiver very readily,

ity has becomme bmpaired. This is usually due 1o the forma-

ﬁﬁlﬁ%ﬁ%%ﬁﬁ@ﬁ"

YE"heﬁ malruments necessary to earry out the ahignment of the receiver should be' of the
‘ highest {ghﬁﬁ;ﬁ“y and be aceurately mhhw“*e& in particular this s trne of the 83g°1a§ gener-
zior wiich must be fitted with an accurate cutpul meter o that the mpéﬁ 1o the receiver can be
known with certainty. For the alignment of the IF slages it is preferable to use an F.M. signal
generator i conjunction with an oscilloscope in order that these stages can be properly adjusted.
When working on the overall receiver, the use of a calibrated output meter cquipped with the
necessary auxiliary apparatas to match the hea{ﬁph one or loudspeaker load will be found to be of
the utmeost service. It is well to remember that in carrying out adjustments to the veceiver that
all the adjustments should be carried out in the order given and that frequent cross cheeks should
be made to ensure that the previous adjusts ot beep moved in error while aligning
later stages. In all cases it is advisable to start with the IF stages and for this stage of the akign-
ssary to make conuvections to the receiver as shown in Table 2 below.
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Set the signal generator to the correct fre-

w% Proceed with the adjvstment ar follows:

prenicy and adiust the ontput of the generator to prov E{?«? a signal strong enough o
give an output of 14 wail and reduce the sigaal from the generator as the cireunits are brought into
tane, thus keeping the output power at 34 watt, In order to reach some of the test poinis men-
tiosed W the procedure. it will be necessary to remove the small section of the base plate before
commencing operations, Now with the SELECTIVITY control set at 2, adjust €64 so that the
serewdriver slot is hﬂrwf mial, and adjost the two iron coves of T3, the three iron cores of TZ,
the two iron cores of T1 and the iron cores of L5 for approximate mazimum output. Now switch
off the modulation on the signal generator, torn BFO switch on the receiver to "ON”, and set
BEQ control 1o 6 Adjust the tom core of L3 for the zero heat, and check that the BFO control
gives about plus or minus 1 kes. change each side of the zero position, Now set the SELECTIVITY
SWITOH te 4 and vary the signal penerator frequency slowly over a small range and, by adjust-
ment of the BEPO, obtain the maximum output. Considerahle care must be exercised in this oper-
ation as this pesition of the SELECTIVITY SWITCH is very sharp. When the point of maximum
output has beer obtatued, the signal generator frequency will be exactly that of the crystal filter
znd will be left at this setting é.t.zmn.& the subsequent adjustiments,

Mexr wwiteh the BF(O to "OFF and turn on the modulation from the generator. Then
carefedly readiust the two tran coves of T3, the thres wvon cores of T2, the two iron cores
of T, and the on core of L5 for maximum cutput. Smali adjustments only will be required for
this and the iron cores should be kept tight during the adjustment process se as to prevent the
wores wobbling and

spoiling the adjuszent.

generator and swiich the BFO o "ON” and
adjust the #Fé‘iisééﬁz% of the generaior to that of the crystal as has been described in
paragraph 3.7 shove, Next inerease the signal generator output 10 times and alter the frequency
P penerator down through sero beat and up the other side, continuing the process until
the iﬁh}‘;é'ﬁ@. %‘m;x'ra the signal penerator has 1o be rassed 1o keep the output from the receiver up.
“When the i E ¢ frogm the generator hae avisen to 0.1 volie and the suiput from the recsiver i
&;;PWWHRMH by 50 anw, 11 will be found thet the heat note is ag;pmmnaw 5000 cyrles. When
thiz point has been resched, adjust C67 for the minimum output. This adjustment must be made

Hemove the modalation from the signal

%ii!; A ﬁ,ﬁmﬁ@t{raé

et \_Lsf.ﬁ VT,

The 1.F ¢ +f flter mmst now be rechecked as has been previously desoribed in para-
graph 3.7, w*%mng the BFO control a1 zere and adjusting the core of L3 for zero beat.
Check that the range of the BFO control 1 4000 cp.s. on either side of the 07 position. If this
condition does not exist, loosen the BFO knob and Foset it. 8o that it iz at 70" when the zero
beat is heard. Readjust the cores of the transformers T3 T2, T1 and L3 and then carefully lock
: the following inputs to the

e

these coves, At the conclusion of the adiustments to the LE
various steges should produce an output of 14 wait acress the load.

EITIVITY. A VL 54
VITY o S0 e - 6
300080 wy — 20

OVEHRALL I
Iand LV S
Ard BFL N

=€P(’j_ (ai V3§ g zi (;EM%)

+++

Make a cavelul note of the exact figure for the overall LF. sensitivity as this will be ased luter in
the adjustment of the complete receiver.



Prsconnect the signal penerator from the grid of the 6K8 vacuum tube and substitute
an FM signal generator if available, such as the RUA No. 150 Test Oseillator.™ Connect

the vertical plates of an osrilloseope between the junction of C86, HZ, B40 and ground. Set the
sweep of the oseillator 1o 25 kes. and connect the output of the oscillator to the SYNC terminals
of the oscillograph. All the leads for conmection must be as short as possible. Adjust the centre
frequency of the test oscillator so that the peaks of the two osecillograph traces overlap. The fre-

adjustment has been made. Proceed

queney of the test oscilator must not be alieved after this

with the adjustment of the receiver as follows:

* i ao F.M. signel generator fs available. the procedure in pavagraphs 311 and 312 should be onitted,

Set the SELECTIVITY switeh to posiiion 1

and adjust the iron core of L3 to produce a

symmetrical flat-topped curve, or as vearly so as can
be obtained. In some cases an improvement to the
curve can be obtained by a slight readjustment of the
top core of T1. It is probable that the two traces will
not precisely overlap, but this 1s acceptable. In geperal

the shape of the curve should be substantially the same
as that shown in Figure 19, Move the SELECTIVITY
switeh to position 2 and adjust condenser (64 for the
mavirnum amplitude of the eurve. When maximuom
amplitude has bheen obtained, the two curves should

overlap. Both these operations should be repested vntid

the maxizonm amplitude and the closest approximation Ae. 19
' CATHODE BAY DOUBLE GVERLAPPING PATTERM
of the curves to that of Figure 19 has been obtained, FOR LR ADJUSTMENT

Disconmect the test oscillator and replace all the conpections as enomerated in section
I senativity of the IF stages with the SELECTIVITY switch
in position 2; then the figures obtained in paragraph 3.10 should be realized. Switch the SELECT.

3.6, Measure the avers

IVITY wswitch to position L and the sensitivity for an outpul of 14 watt should he 40 uv + or
— S0Y. Remove the modulation and switeh the BFO to "ON and adjust the signal generator
and the BEFO for the maximum output. In position 3 of the selectivity switeh this should be 20
uv — 509 or + 509 and in position 4, 4 uv - 509 or + 509,. This concludes the adjustment

of the IF stages.

The adjustment of the RF stages is 2 lengthy and laborious process, and is divided into

two parts. The first part is the adjustment of the oscillator stage, while the second is

that whick takes in the RF stages. The conneetions to be made for adjustment of the oscillator

stage are as shown on the following page:




WE S0 05 8 d oF

AV.C. OFE”, I

CRICILINES
FOET
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LRYSTAL OS54, “OUT™.

SELECTIVITY 2.

L L
ALIMITER "OFF” *
: R SR i e laidh
BEG COFFT. ‘L o : : -
. e [T O —— - : . YR
WOLUME 10,
HUTPUT LOAD 10,000 ohms (ar J2— I RN -3 i S 13
foudspealer juck]. Lae— - ;
LS "
GUTPOT POWER, g wai, ‘*35"*”‘”“""’"“{'-
SIGNAL GENERATOR - Modulated ot
309, at 400 cp.s. sl
- - : ! e _ L
SIGNAL GENERATOR—Connected to bR =% : e v S
the geid of 6K8 (V) through a 6.1 HE R s~ Les
uf condenser. i Eeme———t L DL L s [Mhet =
106 : : ;
The adjustments to be carvied out .
i T SR
are those tabulated 1n Table 3 and ;
the adjusting tritamers and irom
oores are those in the oseillator
section of the coil compariment
mearest 1o the fromt panel. (Figs. He
- o ’ - TUBRDT ASS'Y {TOF Wibw)
5apd 7))
@%%ﬁ %?@ﬁ ﬁﬁg 3%??@&3@ g?%
per- Adpust E.rffs‘;;'\:ié*m
ation Hand 2 for Maximum Fumetion
Ne. %eiiw@ {"?zz?g;—ti'f;
1 Brown F. 190 kes, Trimmer
2 Brown F. 83 kes, Tron Core "FT
3 Blue k. S Trimmmer TEY
4 Blue E. Iron Core ”}C
5 Orange D3 Trimmer “F
6 Orange T3 fron Core &
7 Green O, Trimmer "7 ]
8 Green (. 3.6 maos, Trom Core S ( [ S . it d wrack
9 Hed 4, 15.0 rocs. Trorer. "B (T L}:‘; e t‘ﬂd “‘s"im
10 Red AL 7.4 mes. iron Core "H” {k ] k
1} Mauve B, 28 0 mics. Trimmer “AT
iz Mauve B, 15,6 mes. Tren Core "',%

1 each of the bands the trim and track adjusiments «hﬂuiﬁ be re
range makes little or no difference at the other. After adjusting &

quency + 1150 kes) is bigher than the signal frequency, exc ept o the A
at the high frquwn(“; end of the range. The Tmage frequency will aot be ¢
on ihe A range it will be LOWER than the signal frequeney. 1t should be {Efa ked at imuz 20 {Ea of 1k
Thiz concludes the adjustment of the ascills tor section of ¢ E}e HF stape ssary 1o point out that
the sccoracy of the calibration of the receiver depends to a2 very la Eent zzng th of the generateor
used for this process. The factory adjustment 0&1 the calibration of the receiver § ﬁ""’i?& ok against precision
standards, which have an accuracy far exeeeding that of any signal gz ﬂﬁm‘e‘m avmilabie and it ie therefore
recommended that no adjustinents be aitempied to the oecillator stage unless 3 i absolutely necessary as
o’ﬂ‘xerwmr the calibration will mevitably be lmpaired.

rdnéf




The adjustment of the K¥ stagee can now be proececded with, The connections and
control positions for these adjustments ave as noted below and the sequence of adjnst-
ments s tabalated 1o Table 4. The Er}f-a;m:snfs of the trimumers 1o be adjusted are the Ist BF stage,
the case of the second BE stage and the Mixer, the

an the top of the compartment, whil
trimmers are focated on the anderside (see Figs, 4 and 63 Al the coil cores are on the top of the
compartments. It will be necessary for the Heceiver to be removed froms the cabinet in order
10 have sccess to the trimmers on the underside. During the process of adjustment, the Signal
generator should be adjnsted for mavimum output as drift way be encountered due to Lne voltage
changes, etc, The mput in each case after adjustment should be less than 5 uv for the specified
Ly watt ouipat.

AV.C COFE” SIGHAL GENERATOR—modulated 309 at 400
RF CAIN 20
CHYSTAL 080, oy,

EMERATOR - comnected to A and §

SELECTIVITY 2. i vig *WTANDARD IRE UNIVERSAL DUM.
LIMEFER “OFE™, MY (Terminals £ and E; connected iogether).
BFG TOVE F Where a stendard IRE dummy antouns is not
YOLUME o svatlable, an spprosimeation may be ohisined by
OUTPUT LOAD 10,000 ohms (ar J2-Londspeaker. asing o $00-chm resistor on Hanges & to I} inclusive

Jaek), arad 2080 ymunf. 25 ohms and 20 microheries in series

RITPUT POWER- ort Ranges E and F.

The adjustment should be carried out in the order given in Table 4, and frequent cheeks should
be made to ensure that no step has been omitted. '

T LE 4
R.F. ADIUSTHERTS

Oper- Adjust 'Trizoaners Appros.
ation Band for Bazimum . Fruncotion
M. Chstpat Fapat
i Brown B, 3 Miver, RF, Trim
2 Brown I 3 Miver, RF, Track
3 Blge 5 Afixer, BF, Trim
4 Blue E. 3 Mixer, RF, Track
5 Orange 11 I Mixer, BF, Trim
4] Orange 13 " 5 Biser, BF, Track
K Goreen €, T2 mes, 5 ﬁi!x‘t‘.x‘,, RR Trire
8 Coreen 4. 367 5 Mixer, RF, Track
% Red A, is 5 Mizer, RF, Trim
ki Hed A. T 5 Mixer, RF, Track
It BMauve B 280 mics, 3T vivpamers T 5 Mixer, BF. Trim
12 Mauve Bl 5 6 mes, 3 drem Coves 747 f_iw(l‘. {' E}i 5 Mixer, HF, Track
@ each of the Bands the trim and track adinsiments should be repeated vutil adjustiment at one cnd of the
Band makes fivtde or no difference sy the other,

i%m After these adjustments have beeun « completed, 1t may be found that the sensitivity on

range K7 is down, which mdicates that the 1F traps will require sdpustment. This is
sarried out lw connecting the signal generator to the grid of V3 (6K 8) through 2n 0.1 wf condenser
and feeding spproximately 575 kes to the 5 stages and adjosting the frequency of the signal
gemerator untid the maximum onipat s obtained, The sigmal g—IF‘ﬂé"‘k“iiME’ is then connected to the
v ik frequency of the generator. The dial of the receiver
is then tarned o 470 %«;vs}s on range "B, and the signal penerator e;wtpui adjusted uniil 14 watt
is obtamed in the load, The irap circuite L1 and L2 are now o be adjusted for minimum output

input {antenma terminal) withow touehs




taking care that the coves do net shift in the process of locking. When these adjustmenis have
heen made it will be fonnd thai to achieve an cutput of 14 watt the input at 575 kes will be in
excess of 0.1 volts, When these adjustments have been completed, it will be found that the sensi.
tivity on this hand will he normal, fe, 5 uv for 14 watt output,

The approximate seasitivities noted at the various grids ave shown on Table 5. These
can be used during the cowrse of checking to asceriain whether the veceiver is
functioning iv a normazl manner. ¥t will be found that these readings will be ohiained with the
receiver i npormal aperating eondition. (For Jocation of grid convections, see Fig. § following.)
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LE 5
INTERSTAGE SENSITIVITIES

Range Frequency Vi Grid V2 Grid Y3 Grid V4 Grid V5 Grid
- ' {Micravols)

Brown F.... .. 190 kes. 50 60 166

Bhee B, . .. 470 kes, 45 00 160

Crange 1o L 3.3 mes. i 25 106G

Goveen €. 7.2 mos. 1.5 20 10

Red B, . . . 15.0 mes. 5.4 12 60

Manve A .. 8.0 mes. 20 6.0 50

|5 2 .. 575 kes, - . ik 500 30,000

The shove sensitivities are those whickh will produce an output of 14 watt across a 1,000 ohmm load at the

londspeaker jack, with the "R.F. Gain™ and “Volume™ controls at maximam,

Typical overadl readings from the antenna wsing the “Standard Universal”™ or “Standard Ships” dummy

antennae are given e Table No. 6 and typical seasitivily cwrves are iffustrated in Figs, 25 to 30 inclusive.

When carrying out routine adjusiments to the receiver, if at any time a tube is changed,
especially in the RF cirenits, it will be found advisable to retrim the various adjust-
menis on the cireait in which the tube was replaced. This will vnsure mavimum performance of
the receiver. Such adjustments should only be carried out when properly calibrated test equip-
meni is available. In cases where none js available, an attempt 1o adjust the various eircuits will
only result in impairing the performance of the unit still frther.

After all the adjustments are complete and the receiver has been restored to normal
performance, the adjustment of the antenna trimmers should be rechecked when the
unit is placed back in service. As previously mentioned in paragraph 2.6, the trimmers should be
adjusted so that the receiver exhibits the maximum hiss or loudest signal when connected to the
aerial with which 1t will work.

Houtive maintenance should be carried out at frequent intervals. This should consist
of a thorough cleaning of the interior of the unit to remove all dust and dirt, and a check-
ing of all controls to see that they are functioning correcily. Where a tube tester is available, all
tubes should be removed one by one from the sockets and replaced if any are found to be defeetive.
if = signal gemerator is available, the sensitivity of the unit should be checked every few months
in order to detect any ineipient trouble before a breakdown occurs in service. If a rigid schedule
for maintenance is adhered to, it will be found that the unit will be maintained at peak perform-
ance at all times and that the time lost in carrying out repairs will be cut 1o the minimum,
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The mechani copstruction of the receiver iz such rhat the majority of the paris can

be readily yemoved from the unil in cases where it is necessary to effect a vepair. The

ehassis are the tube sockers, 2l others heiing mounted with screws.

by s gnade as 2 separate unil and can be removed from the remainder of the

The BV codd assemb

receiver for service or replacement purposes. If at any time it is necessary to remove this section

of the receiver, proceed as follows:

(1) Hemove the front panel, and the

. | £ ) two base plates from the unit.
a (2) Unsolder the following connections

e — .1
i the BF wniti—

Three connections fo the antenna
terminal panel.

Fight connections to the rear resis-

tor panel (Fig. No. 31},

Mine conneetions to the middle re-
sistor panel (Fig. No. 32).

Fls. $34

LBy e

Two connections te the front resis-

tor panel (¥Fig. No. 6).

Five connections to the gang con-
denser.

P, X85

Une connection to the copper pipe
i, #3358 Nnmecii]i;_{ 10 the }ikk_ﬂ()!.‘iiﬂli(,‘ ouiput

terminal. -

{3) Remove the ground connection to

the gang condenser.

(%) Take off the coupling to the crystal
osciflator switch,

(5) Eemove the cable clamps that hold

the ON and OFF switeh cable to

the frent of the BY uawuit.

{0} Remove three screws holding the
front of the RE unit,

i o (7} Remove 15 screws holding the RF
i 7 - .
TURRET ASSY. {BOTTOM View) unit to the chassis,

S
o 33 FIG, 34 G, 35
DECILATOR TEACKING PANEL &35Y Pzp BF, PLAYE SHUMT PAMEL ASE'Y. Zrd R.F. PLATE SHUNT PAMEL ASSY.
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The RF unit can then be removed from the rest of the re.

TEEICR, AR
RETENENTICN Y SEREWNEE

ceiver and any necessary repairs effected. Wheun these have
been completed, replace the unit in the receiver in the

reverse order from that given for its removal, The wires

that connect befween the BF mnit and the rest of the re-

ceiver are colowr coded for the imsulated wires, but the L

major counections are made with bare wire and for this

reason it will be necessary to make a careful note of the
corvect connections to the receiver proper. After removal

and repair of the RF unit, it will be essential to realign the - 1

RF circuits of the receiver as described in the foregoing

pages.
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The basie cirenit of thiz receiver, thai
adapied for the services for which the

iostrument has besn construct

cedmdum plaiing and alominum soray and ha

d of heavy gav iR F%‘*iﬂﬁﬁ’@({{ where necessary. Heavy

"The gang condenser has wide plate spacing and has bee
provide the maximum stability of the osallstor section. E very care hm Ew@n s(,&z-s; 4 E.‘f«»;ﬁ&?
1st RF or antenna section so that the radiation from the receiver is
the unit to be used in locations where the rediation wondd be 5 hazard, Al é,»m&?@ T e e

¢ have been Esg?“pht*d ‘m =il 5} ?’i’% 6T M COTTOSiON,

s low as possi

such as condensers and resistors, have, wherever possible, been mounted on sraall @u%ﬁg;mé Ia m
ensure rigidity of construction, and to ensure that the veceiver will maintain stability vnder con
ditions of heavy vibration or tilting. The RI coils are contained in 2 separate compartment which
can be readily removed from the receiver for service purposes. All the BF coils are wound on bigh
grade low loss bakelite formers bnpregosted with 2 nonhygroseopic bakelite varnish and baked,
as also ave the edges of all the sab-panels and other paris Wh?‘ﬁ“(’, the entrance of muoisture would
have an adverse effect. Al the condensers veed in the oscillator cireuits are tempersture compen-
sated and 1o further inerease the stability of this section a stabilized voltage supply is Incorporated
in the receiver. Fhese precautions in ihe oscillator cirouits, permit the receiver to be Procision
calibrated at the factory, thus ensuring that the calibration 1s better thas .59, at anv fregueney.

Among the ﬁ%}ﬁ‘f’reii fenture
ahead of the miver stage
exess modulation and blocking dhe‘m% of the nixer 4«%& e Eh{‘ ase of 1wo stag

‘o stages of RE pes e fection

g of sel 'th;u i:a“: g%umzyé

5

also resulis in a high degree of § inrage suppress
the gain of the first vecuum tube to be made ninc %} Bigher than those following and thos red
~tx@wﬂ';ze§j". high signal to noise ratio. The tra
and trimoming adjustments of the BE siages are o :

meabzh‘{}f iron oores and ﬁtdhﬁwé d varisble condensers,

f.;.v?. RE‘ seotion

The use of two stages in b

'f}iu" inhorent noise in the receiver and gives an

sination of high

prade g

ﬁgm
feited

s the low loss silver mmics fwec
tracking condey z

An efficient noise Hmiter circuit Is emploved which

e

exis
ander conditions where an extremely high local noise level s savountered
with the full AVC permits reception of migpals to be carricd out under the mosi
tions., To further facilitate this, 'i‘.im ik : i
the band width to be varied aver

two sharpest conditions adja

s e
hick enables
itched nto cirenit on the

kit E“Eldﬁht i interference is out o GE“

this the neise picked wp from externac soureces is akio attenuated to a marked degree

The tuning of the main cond
fromt panel, which by ¢ fiv
ksife edge pointer over the large semicicendar, calibrated, illormdr
oured mca]@% which correspond 10 the various bands each ét’ﬁ%%i"ﬁtﬂi i et Ef;w %a ;
cyeles. In addition to Eh@ six calibrated scales there is, on the a‘ué:«;.ew edge <€ ‘n ME a7
tional LOGGING seale, This seale is used in conjuncilon with the ¢
tuping kuob, to provide a ready means of resetting the receiver to any 'gmaqﬁ@’s‘w
The dial directly above, and coupled to, the main tusing kuob, is calibrated 150 zm{ﬁ as the gear

sans o1 an




train between the main pointer on the center dial and the taning kaob is slightly more than 23-1
the LOGGING seale is divided into 23 parts. The combination of the vernier and the main dials
provides a scale which is in effect 2300 divisions long, which mav be apphied to avy of the six
bands on the receiver, As there is practically no backlash in the gear trains (less than 1 division
oi the vernier scale), the dial may be reset with great acearacy. The aceuracy is such that the
receiver can be tuned to any frequency, the dial setiing logged. the volume turned off. and the dial
and wave change rotated through all the six basds and the original setting returned to, and the
volume turned up again with the certainty that the signal will be within the Hmits of audibility.
The resetability of the recciver, when using the logging scale, iz better than 0.03%, at any fre-
quency in the bands covered by the receiver. This feature will be found to be of great use in loca-
tions where the dictates of the service demand that several stations on different frequencies be
worked in quick rotation.

For the reception of CW signals, a Beat Frequency Oscillator is provided in the IF
stages. The oscillator is fitted with a switeh on the front panel which permits the feature
10 he switched on when desired. An additional control, alse on the front panel, is provided so that
the frequency of the note may be varied to suit conditions of reception. When the BFO is used
in conjunciion with the sharper positions of the ervstal filter, the hand width is so reduced that
signaks differing by as hitle as 2 kiloeycles from the desired signal can be read with ease. Due
to the sharpness of this adjustment, the overall senisitivity as well as the signal 1o noise ratio of
the receiver is considerably better than when working on modulated signals.

Provision is aleo made for the operation of the receiver as a crysial controlled unit. A
socket is provided on the front panel and into this, 2 crysial whose frequency iz 575
kilocycles higher in freqnency than the channel on which it is desired to receive, is plugged. The
cryeial switch on the front panel is thrown to the crystal which then cscillates in the mixer valve
in a modified Pierce circuit. The reeciver tuming is then set to approximately the correct frequency
on the correct band and sigmals will be received. The frequency of the coystal must be within
+ or — 1 kes. of the frequency on which reception is required, otherwice the sensitivity of the
unit will be sub-normal. Only one crvstal socket is provided, but as many erystals can be used
as the dictates of the service require. The seasitivity of the receiver when used for crystal eon-
trofled spot frequency working is approxireately the same as that abtaining when the unit is used
as a conventional tuned receiver, except when harmonic frequencies of the crystal must be ased.

As adapter is fitted to the receiver to permit operation with a panoramic adapter if so
required. This connection is mounted inside the unit and is connected ahead of the
IF stages. Provision is also made for additional output econnections to feed 500 ohm lines as well
as high and low resisiance phones and the londspeaker. All these couditions are fod from the
secondary windings of the outpnt wansformer, and as they are isolated, carry no direct current
i any of them.

Fhe aerial connections to the unit are made at the back and are so arranged that the

user of the recetver has a choice of several methods of feeding the signal 1o the recetver,
A smaall terminal panel carrving three terminals provides for the receiver to be used on either the
conventional aerial and ground systew or with transmission lines between the aerial and the
“recetver. Twe types of transmaission lines can be acconunodated, either halanced to ground or
conceniric. By rearranging the connections on the acrial panel, the input can be made to match
any of the above-mentioned combinations. In addition o the connections, each band on the re-
veiver it provided with a separate antenna trimmer condenser which i mounted on the RF section




- of the chassis and is screwdriver adjusted at the time of installation, The combination of these
adjustments provides for the most efficient use of the signal received from the distant point and
woniributes materially to the overall performance of the unit.

The following general deseription of the functions and locations of the varicus com-
ponents will assist technical personnel in the maintenance of the receiver at the maxi.

mum performance at all times.

The RF section of the receiver, Fig. 5, is assembled on its separate sub chassis and
comprises the iwo RF vacuum tubes, a miser tobe, and the oscillator tabke. Al the
associated coils, and padding and trimming condensers, as well as the resistors for some of the
eircuits, are contained on this chassis. The wavechange switeh passes through the centre of the
anit and ie suitably insulated in the centre section 1o decrease vadiation from the receiver as a
whole. It will be noted that the gang condenser is mounted on the mam chassis, and is shielded
1o further obviate the radiation from the receiver. The connections from the RF coil unit to the
gang condenser are made in buss wire and are taken as directly as possible.

mg The antenna panel is located on the rear of the chassis and the connections from various

terminals are taken direct to the RF unit. Mounted on this panel will be found the
gas gap. This gap (Admiralty Pattern 8431) is connected in parallel with the BF input trans-
former primary and breaks down at 100 volts, offering a lowered impedance path. This relieves the
RE circuit coils of some of the stress when an abnormal veltage is impressed.

E The first section of the band switeh (5-1), Fig. 41, selects one of the six antevna coils.

These coils are especially constructed as high gain REF transformers and contribute to
the high amplification of the first R¥ stage. The gain of this stage which employs a 65K7 vacuum
tube is made as high as possible to counteract the effect of tube and set noise in the subsequent
stagee, This has a very considerable effect in reducing the noise in ihe receiver as 2 whole and
thus gives a very high signal to neise ratio.

The tuned secondaries of these antenna coils are selected by the second section of the
switch (5-2) which connects them 1o the grid of the fwst RF wube. The base of the
secondary windings is connected through the isolating resistor R to the auntomatic volume control
circuits, The gang condenser C-13 provides the tuning for the cireuit in covjunction with the
trimmer condensers €2, €4, €6, C8, C10 and Cil. These are the aerial trimmers and bave to be
set for each aerial in accordance with the instructions given in paragraph 2.6, Cl4 is used to com-
plete the tuned circuit. On range A, in order to reduce the frequency ratio, the condenser C12 s
switched into circuit. The cathode of the first valve is taken through the LE. rejoction filter 12
to the RF gamn control, R30, which ic a stepped type resistance attenuator. 13 15 an IF wave
trap and is connected i series with the cathode and its biasing eircuits,

The outpot of this first vaceum tube is fed through the third seetion of the wavechs
wwn«”h {8-3) of the second RBF tube which is a é% 7. The secondaries of the mieratme
transformers are tuned by the second section of the gang condenser €30 and by th
condensers C24, €23, 25, 27, C29 and U311, The condenser (30 @é‘ﬂi’*‘ipiet{»% the oiveuit for the
secondary of the RE transformers, C32 and H10 serve as a plate filler civewt for the Ist BY itnbe
(V.1}. The IT rejection filter is connecied in the plate circuit of V-1 on the band where this type
of interference is most Hable to be encountered. B13 and €29 are the cathode bypass elements

of V.2 and the screen circuit s similarly bypassed by R4 and CAG.
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The output of the Znd BF vacuum mbe is fed to the miver tube fnput through the

fifth section of the switch (8.5), and the primaaries of the six detector coils, ihe secon-
daries of which are selected by the sixth section of the switch (5.6) and are tuned by C34. The

i

trimmer condensers C41, €43, €45, C47, €50 and €52 perform the trimming funetions for this
circuit which is eompﬂei;e& through the fixed condenser C55. The vacuum tuhe used in this cirenit
is a 6Kk& and performs a variety of functions. When used with the receiver as a normal tuned
stage. it performs the function of a mixer where incoming signals are mixed with those from the
iocal oscillator. When used as orvetal controlled receiver, ?ht— mixer tube functions as a pentageid
cenverter. incorporating a high frequency erystal controlied oscillator, the circuit elerents being
controfled by means of the switch (5-18). which places the crystal lin the circuit along with
R48, the plate supply resistance. CH1 the plate coupler. and CI12 the plate reactance, When
used as a conventional tuned receiver, the erysial is disconnected from the cireuit entirely, The
crystal used for this service must be 575 kilocycies higher than the frequency of the desired signal.
As crystals are not usually available in stavdacd commerdial euts for frequencies much higher

than 7 mes., 1t will be necessary to provide harmonic crystals for frequencies higher than 7 mega-
cycles. The erystal frequency must be such that the frequency of the multiplication of the crystal
frequency differs from the desived signal by 575 kes. If the crystal frequency is multiplied three
times, the frequency required will be the Signal frequency plus 575 kes,/3. This is of course ouly
true on five of the bands, as the oscillator frequency is lower on the highest frequeney or “A”
band, and in consequence the erystal frequency will be signal frm;uem‘v minus 575 kes,/mult.
factor.

Under normal conditions, with the receiver operating ss 2 conventional tuned super-

heterodyne, a separate oscillator vacuom tube is used. This tube, which is a 9002 minia-
tare type triode, is used with six separate oseillator coils tuned by the variable condenser €93
and selected by means of the sevenih (8-7), eighth (3-8), ninth (53-9), and tenth (5-18) sections
of the band switch, the trimmer condensers €85, €97, €103, C104. C105, and (1086, being mounted
close to each pertinent coil. To ensure that the stability of the oscillator is maintained as accurately
as poesible, all the trimimer condensers arc temperature compensated and the plate supply is
stabilized by means of a voltage stabilizing tube type VHE-150-30 (V10). The tuned oscillator
circuits are designed to tune to a frequency 575 ke bigher than the RF circuit exeept on Range
“A”, where the oscillator tones to a frequency 575 kes. lower than the RF cirevits. The tracking
eondensers 94, €96, (99, C160. €101 and C102 ensure that this frequency difference 1s exact
at three positions on cach range and approximately maintained at intervening points. The oscil-
lations set up in these eircuits are applied to the anode grid of the 6K8 converter tube throngh the
coupling condenser (.58,

From the signals appearing at the plate of the converter tube (V.3), those at 575 ke.
are selected by the st IF transformer T-1 which has, as an integral part of it, a crystal
filter section so arranged as to provide four degrees of selectivity, The various degrees of selectivi ity
are selected by 511 dﬂd =12, 'The whole crystal flter cirenit is conventional in design. and has
been modified for the particular uses of this receiver. The acenracy of the calibration depends to
a large extent on the accuracy of the ervsial emploved and it is not recomnmended that adjust.
ments be attempted to this unit unless the ervetal has become inoperative, The IF transformer
is permeahility tuned and feeds into the grid of the first IF tube (V-4) which is a 65G7 used as
a conventional amplifier, T he ciresit slements for this tube are the cathode biasing resistance
R27 and its bypass capacity C70 znd the sereen supply resistance R28 and its bypass capacity
C7L The ﬁ"g‘“#v?fii filter consists of the condensers (66, (65 and €67 associated with the erystal
and the resisior H26. C67 is the phasing capacity which is adjusted to suppress one side of the
selectivity curve.




The ovtpat of the figst g i to another 65K 7 vacuum tube (V.5) through
the s:a:f%ﬁ{fn& ¥ & ;%H*aft}ﬁ’»}#%}‘ (§ 2} wﬁgr cirenit of this stage §s that of a grraight I émgﬁzm
fier, the cirewit eomponents being B34 and C79 the cathode bypass, B35 and C80 the screen
bypase, with C81 and K36 being the feed to the AV section of the dinde (V7). The output of the
second IF amplifier i fed throngh the third IF tras mer to the diods input of the 688 sudio
and second detector tube (V.6). The detector cirenit eonsists of the diode section of V-6 and the
dicde load R4€, B49, and B42. R48 in [ZE‘EE; gets as an HF Glter and prevents
RE voltage from poing into the audic EYELE omponent is fed from the junction of
B46 and B2 through
When the noise limiter cironit is in speration, however,

o g

the noise Huniter section of V.4, then through €77,

~i‘]5\5 Fi

coupling condenzer C77 1o the top of the audio volume control (R37).
2 audic compouent is frst faken through

The noise Houter consists of 2 resistor condenser network which, in conjunciion with
the dicde tube, bmits the transient notse Pw:,kfw’i up by the receiver. This cironit is most

effective against lntecference of the short pulse type with o steep wave front.

in paé“aﬂqlﬁ with the ingput to the second detector is the beat frequency oscillator which

s weed for the reception of CW signuls. This oseillator, which also consists of a 6557
vacuum tube, (V-9) s tuned to the frequency of the EF stages and is fitted with a variable condenser
(114, which varies the frequency of the oseillator over a range of some 10 kilocycles. The BFO
is mo adjusted at the factory that the frequency of the oscillator 15 exactly the same as the IF
frequency when the condenser is half meshed, and by this menns a variation of the best sote
drean O to Sémé? eveles on etther side of the tune point is achieved. The BFO crcenit used s of the
en to completely suppress harmonies

positive MU type and is very stable. Care bas been tal
and to adfe@tgmﬂ'dy shield all associate components to prevens radiation. This is partionlarly im-
poriant when the veceiver i used in hazardous locations,

The outpat of the 6BE s reshitonce capaeity coupied 1o the Baal power swiplifier tube,
i network consist of the resistors

The civeart clevpents of i?w
Bd5 and R0 and the coupling comdenser U390 Fhe aundio volume ¢
v desoribed. In addition, the volume con-

BOE CERRAL 95“‘ Kﬂ'i-i’ i
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[
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the output of the diode section of this tube as previows

trol K37 acts as o grid keak fov the GHE.

4

ross the prid input of the final power amplifier tube (
trol metuated by mesns of the switeh 515 '?Egi@; .««m%ﬁi
LOW 1ome positions, condensers G84 and C85 acr

the higher frequencies. The ontpat tube = a 676

ﬁr&ﬂwﬁﬂrmfm This trapsformer 15 equipped v"é?f’

! andd
e, thus stlenualing
, tive output audio

shich are tapped for.

2 varions 1aps and connections from the secondaries
are brought out to jacks on the front panel for telephones of either hig

rear of the unit two other jacks are pmwémﬁ tG accompmodate either 2 loudspesker or a 560 obm
Lime. The centre tap tevininal of the 504 ohm winding is lovate i £ : beside the 1F

filter wnit, and may be grounded or isclated as dos

varwous impedance matching combinations,
ar Jow Impedance. At the

f\%“ri“

the first and sceond BF tubes, ‘ihs fast BF stage smd ?hc ph :

tube and the soreen of the cuiput tube. This effcetively s ;“H oo i%m recriver,
the effects of feedback when im s i
The fall power output of the ve
other jacke are not used. If any
proportional to ike foad on e

when the
yiet will be



SECTION §

Carcuit R.C.N.
Srmhol Funeting Specifieation Type Ko, fr, Bel. No.
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45 wutds WO CBebe CT000
26 wudds WHH 1 wafd CErie L. }{ FHO0LE
LTS m;f{‘ia "i "3{?"" CEoe. 30777000
25 unfds I P }{ AB5041)

) éél.}.fd\ ...... e 0 3CTI000
25 guids NGOG 4T woid, Erie, NJ (m() 1)
1 CErie U(}U
NSO el wald . KT forie A
509 nuids 259 LMOW 5 Hedar ‘3(' 19009
U5 afd CREzEe. Aevavow. - 3039603
IS T TEsA CEre 30/ TH062

O Bage
RR Sy
‘ éa?%
BEOGSW 534501

CAerovox. . MG35024T
Cmebar . 3C/25008F
Frie . L ,f T2

odar 7185004
,,-12230{5

SA3s0247T
001H
024°F

A s

Mareoni. . f
Aerovox L]
¥ OS5.5T-18, 0 Belar ¥
Aerovox .M

CCRRGL
R
CERRAL L

Aerovox, .
CEee
Erie o AC60ME
Bt L 30STTON0
V3650
RCATTH00

Brte

f-bG *mf N}f}‘}




CONDENEERE —(Cont’d.}

{oteoant

Svmbol

Function

Specifieation

Twpe Mo

ROV

RS H Rel. TMo.

{46
47
{448
49
50
{51

a7
a3
{ag
96
O]
92
€83
6
{85
G

BE fadder. ..
BY Trimmer .
BY Padder

Priva. Hesonator .

HE

£ alﬂ}fﬂi T,

Frin. Re.’ﬁmmtm o

HE Trimmmer.

B andepreader
B Twung. A

Plate Bvpass. .

Serecn Hypass. ..

Cathode Bypass

Ome. Grid Coupling

Filter Bkl_}ga,i.,
¥ Tune ...
Blate Bypase .
IF Coupling . .

W Tune.

iF fwrui Tine
AYC Bypass. ..
Cathode By

BF ¥Filter
Hate Byy
PE Tone .
F Tene
AVO
Audio Coupling
RE Bypass.
{athode Hypass,

{londenser,

Serecr Hypass,

stal Phasing |,

.i._)(} ufds +25

AV Coupling ..

Flate Bypass .
P Tuane. .
Lo

Pone

Med. Tone

HE Bypass.

i Tune ..
HEFO Coupling

i athode
nadics
Filarsent Bypass

Bypass

Coupling

356 vekds

16 ufds

Filament Bypass .

Tune
Tracker, .

Frimmer .

O,
e,
Chae
ijse, Tracker |

400 watds

26 unfds WO -£1 wuld
45 gufds NGO,

25 gufds 1 unfd WNEOG. .7

500 wufds 259 .
130 unbds NOO0.
o0 aubds £5%
£30 wuids
450 wafds 4
300 wefds (Pnut of . N;
1{?0&,
1oulds 4209

01 afds rj‘i’if}{ff; -E‘Of}sm .

100 anfds £ 2007

4 unfds =14 vufd

& Temn, Coodf. . .

A5G aufds 2277,

{"ﬁ ufds wj-i{}(:(‘ 00
aufds o ig uufld

(‘ Femp. Coeff

i-i?(} wifds £ 207
.50 nufds N )i}ﬂ

350 unfds 2%
1380 wulds WELO
300 pufds 220
0T ufd
AR wfda
A5 uddds
10 i
O afds

0 EE':}{}‘%'. A
Ui 2600w L
S ) o

A5 alds w20
A5 nids 209

25 vufde =1 anfd.

A5 ufds & fﬁaﬂ Wiy

001 wids
300% o
B0T ulds £ ; e

IR netds 2109

o 63 aufds 2270

S uufds

1 wids £ 2C
Poafds 2209 .
AT wide 2049 30Gv

375 uafds =157,
i3 uutds variable.
FTO0 wefds 2105

CMOSYE 5
U R

S BEOER S
CERRA L
MOS®

SRR E W
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v ii-2
CMORW 53142
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REIRG
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. BRI

189
K189

MO

Mz

COBEDRG

ALMO.
MOSH 54259
Mtas.
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CONDENSERS — (Cont’d.}

R.CN

Carewds

Symbol Function Specification Type No. RMir. Ref. No.
{97 Ose. Trimamer. ... ... 15 aufds variable. . . DATE39 . Mareoni. . 3C/85004
€88 Ose. Padder . ... ... 30wuefds xlwafd. . ..  NI20.L..... . . . .. Eeie. .. ... 3C/T008E

Tracker . ... .00 1150 wufds £19,.. . .. MWEW .5.2113-1.. Selar. ... ... 3C/25115A
. 232 wulds 300 . MOSW 5.3232.1. . Solar. ... . 31683204
150 waids 119, ... ... ., MOSW 53151 .. Selar . . . 3(/ 155064
2434 wafds 19, ... MWSW 5.22414-1, Solar. . ... 30/264144A
50 wufds variable, ... ... ... 91435, .. ... . Mareomi ... 3(/73900
5¢ uufds variable, .. .. ... .. Gl435. ... ... ... .. Marconi. . 3C/73900
30 wafds variable. . ... 91435 . ... Mareoni. .. 373900
50 uufds variable .. 91435 ... ... .. L 30,73900
Stuafds £5%.. ... ... .. B Centralab . 3C/0400E
21 vufde 2 1guald . NT0K. .. .. .. .. Erie. ... . 3C/6100F
C109  Grid Coupling . .. .. .. 100 wufds £39%. .. ... . MOSW .5-31-5. ... .Selar....... 3CA5018E
C110 Plate Bypass. ... ... . Olufds 2200, ..... . MWW .511.20. . Solar... . . .3C/35021T
C11l Plate Coupling. . .. ... 250 vufds £10%. .. ... MOBW .5.325.10.. .Solar.. ... .. .3C/16508§
{ig 15 wafds £ 5 uufd. .. .. .. MOW 5.415.3. . .Selar . ... 3C/5503C
Cl13 42¢ wufde 29 ... MOSW 5.342.2. . Solar. ... ... 30/18200B
C1i4 15 wufds variable. . . . ... HFA5 .. .. . Hemmarlend 30, 726060
C1is 2000 wufds £16%,. .. ... MWSW 5.22-80. . Selar. . 3026020]
CHia O afds £2090 300v. ... 14675 . Aerovox. .. 307350597
CHE7 100 qufds 2%, . . . MOSW 5.31.2. ... 3C/150188
1t L afds 22007 300v . B6TS. L Aerovox .. 30350597
{11e B0 afds 150v. . 0L L TG Marconi. ... 3004007
GI20 WT Pilter. .. .. ... .. 1 wds 31106v. . ... .. (Part of Ci19) . ... Marconi. ... 30/ 64007
N 0 wlds 20w, THeza8e. . .0 Mareoni. ... g
W ufde 250v. . .. ... (Part of C121) ... Maseoni. ...
2000 wafds 2205 . .. MWBW .5-22.20..
Suufds £34 endd. . MOSW 5.55.10. ..

CO% Ose,
C160 Ose. Tracker. ... ...
{108 Ose, Tracker, . ... .
€102 Ose. Tracker . ... .. ...
CI03  Qse. Trimmer. ... .. ..
C104 Oac
C105  Osc. Trimmer. ... ... .
Ci06  (se. Trimmmer . ... ..
CI07 Ose. Padder .. ... ...
C108 (Ome. Padder. .. ... ..

Trirmmer. . ... ...

.Marconi.

Crystal Reaction. ..
BFG Padder. ., .. .
BFO Tune. ... ... ...
BF¥O Coupling ... ...
Cathode Bypass. . ... ...
Plate Bypass.. ... .. .. Selar.. ... ..
HT, Fiher
H.T. Fidter. .. ..
Cathode Bypass, ...

HT Filer ... . ..
Flate Hypass. ..., ...,
Grid Coupling. .. ... .

L3 26021
Solar. 30,2000

Rolar. ...

136
13y
133
134

Grid Coupling. ... ...
Qse, Padder. ...
Ose, Padder. ... . .
HT. Bypass.. ... .
AL Bypass. .. ..
Filament Bypass. . ... .
LT Fiter. ... ...
Compensator. ... ... ..
Compensator. . ... ... ..

Saufds +lg uudd. . L.
Sduufds 5%, ... ...
2o vufds 1 wafd.
doafds 2200, 400,
O wfds 200, 0 ..
560 uufds 2209, ..
500 uafds =309, ... ..
10 unfds =14 uubd. ..
16 vufds 2 gqwnfd .

Llass 70U
MOSW 5-495-4

MWW 511200

MOSW 55510, Solar. . ..

. Centrala

M489 .. L.

MOW 5-35.20. .

NITWK

CSolar. L
CAerovox
Holar. L
C Solar ..
MOW 5-35.20. .

Solar. ...
Frie. ... ...

3C/2000T
b . 3C/9400E
.3C/6503F
30450137
30/ 35021
30/190107
30/ 190107
. 3¢,/5006F,

Frie .. ... 3C/5000F

82 JACKES
35/55%6

M S0 ohm line ... ... No. lshortinsulated. ... ... ... . . .. ... .. . Cater.. ...

¥z Youdspeaker .. .. .  ZAshort. ... ... ... ... .. ... . Carter .. 387537
¥3 Fow B, Phones. ... . No. 705 Junder. ... ... C Mallory ... 387538
Yaxley '
Matloey .85/
Yaxley

Moo TO5 Junder. L

EE? High K Phones. ..

£.2 INDUCTANCES

i1 Wave Trap. ... 0 I 1 3173 1 3
Lz Weave Trap .. .. . L Hsd6e. ) Marcomi
i3 BFCG Asserchbly .. .. 00 00 116-348.. ... ... Marcomi. ... 3LAISS
i4 BFO Oscillator Choke 0000 0 16254, .. ... .. Marcont. .. . 3L/162
i5 T Filter Goad Godl ... 000 000 0 11640 Maveoni.. .. 37153
L& Conversion Oscillator Choke, 0 . o6 2 Marcom . 3L163

3L/136
LA

Mareoni,




INDUCTAHCES — {Cont’d.)

Cireniz RV
Symbal Function Specification Type Mo, Mir. Ref. No.

L7 HT. Supply Choke .. ... ... oo o 6285 0 Mareoni.. . 3L/514
I8 et BF Coil TAY. . e HISB0 BMarcont ... 3L/138
L9 et RE Coil "B, 1613 L Mareon, . 3L/139
L0 st RFECal“C™. .. oo Nie-i320 L Marconi. .. 3L/140
111 Ist RF Cail ”D”’ .................................. 116-133. ... ... Marconi.. ... 3L/141
L1z 1t RF Coll "E™ o 106002, ... .. .. Marconi. ., . . 357367
LI3  lst RF Ceil - I‘ .................................. 6693 ... ... ... Marconi. ... 3L/368
14 2nd RF Coadl ™A™ . . . . e 1i6-134... .. ... .. Mareoni. ... . 3L/144
18 ad BF Coil "B™. . .. 116-135. ... .. .. .. Marcont, .. 3L/ 145
Li6 2nd BE Col "C7. .o .. .. 0 1161360 Mareont. . 3L/146
117 Znd BFE Call "D o . 6137, ... Mareoni ., 3L/147 -
L18 2ad BF Casl "E”, ... ... . ..., e 116-338. ... .. Maerconi. . . 3L/148
LI 2nd RE Cosd "F . oo 6139, L Marconi. ... 3L/149
20 Betector Coll "A"... .. ..., e o H6-140. .. ... .. Mareoni. ... 3L/150
121 Detector Coll "B 0. o o 16 WMarconi. .. 3L/151
122 Detector Coll “C7. ... . ] 116-136. . ..., .. .. Marconi. . .. 31L/146
123 DBetector Coil "D 0 o o U137  Mareont .. 3L/147
E2t Detector Cotl "E” . o oo HISI38 Marcon:, .. 3L/148
‘E25  Detector Codd “F™_ 0 oL o e-139 Marconi. ... 3E/149
26 Oseillator Codl AV . ... .. ... .o 0 a2 000 Marconi . ] 3L/156
127 Osecillator Cedl "B .0 .0 0 o TRl Marconi. ... 3L/157
28 Oseillator Coal 07 L0 o REE144 L L Mareos L 317158
E29  Oscillater Codl D70 o145 .. ... .. ... Mareoni. . . 3L/15%
30 Oscillator Coll "E7. .. .. .. 6588, ... ... Murconi. ... 317160
L3171 Oscillator Cotd "F7L 000 oo 1065889 Mareosi . 3L/161

5.4 PILDY LIGHTS

PLE DHal Light. ... . ... . 1216 wolts. ... .. .. . ... Bazda Mo 57 0 CGE. . 3T/10060
: or No. 33 CGE. . 3T/103L

PLZ  Dhal Bighe.. ... ... .. 1216 volts. ... Mazda No. 57 C.G.E. . 5T/1000
or No. 53, . CGE. L 3T/H08]

PL3  Bmal Light. .. ... . . .6 vohs . . . Mazda No. 57 CGTL . 3T/1600
or Mo 33 LGQGE L 3T/1088

PLd  Dhal Light. . . . 136 weha .. . .. Masda Mo 57 .. CGE... . 3T/1006
or Mo, 53, ... CGE. . 3T/00

8.5 RESISTORS

R1 st RE AVO Supply. . 100000 oduns 809, BT, .. ...,
R2 Maise Limniter. ... ... Tmeg + 309, ., . BT ., .
k3 Ist BF Bdas. ... ... 300 obms 1000 .. Biig

B Tat RY Scrveen Grid .
Sapplv.. . o L 1000 ohms £10%, . BTig. .. . booware . BRLC. . BH/IM00LT

i Me. 2 RF Damping. .0 2000 obwes 5%, .. BTi4 . ... . ig LR SR/32005E
Hé Ne. 2 BF Danspiag. .. 1608 omns &+ 39, BTy Swate.  LH.OC . 3R/31001E
R7 No. 2 BF Damping. ... 960 obms £57 BT, ... ... g watt.. . LR.C. . 3R/29000E
i8] No. 2 RY Damping. .. .. 250,000 ohms 5%, BTY . ... . . % gowatt. . LH.CL o 3R 52400E

watt.. . LR.C.. . 3R/51003)
watt,  LR.C... . 3R/61001F
watt..  LE.C... . 38/23000]

S N et
[ R SN

g N Nt
B BN

B

RS No. 2 BRF Damping . 15060 ohms 45 G BEL 0 Yewart,  LB.CL . BR/3IBNE
Hi¢  No. 1 BF Plate Pzi!z,r 1060 onems 109, BTi¢ . . P owarr. . LR.C.. . 3H/310087

RE AVC “«upph HO0.000 obms 109, BTig, .. . 3 wart  LR.C. . 3R/51003)
BF Damping. . 100,606 ohums 5% .. BTYs .. ... Lowete . ELR.C... 3R/51063E
RE¥ Bias. ... ... . 300 ohms =10% . . BTLS .. . . ... Lowart . RRC.L. . 3B/23000)

BRIz Mo,

1
RI1 Mo 2
g
RIZ No. 2




BEZIETORE — (Cant’d.)

Cireuit RN
Rymbol Funetion Spectfication Pvpe No BEfr. Kef, No,
A1t No. 2 B Sereen Grid

Supply. . 1000 ohins £ 109 2 wart. LR 3RG01)
H13 - Ddet Dramping . 2000 ohms £59; ig wart. LB 3RB005E
Ri6  Irer Dampmng. . ... . . 100 ohms & S watt .. LR.CL.. 3H/3IGGIE
RIT  Tret Damping. ... ... . 900 ghms 39 cwatt, L LRLCL . IR/29000%
RIS Dret Dampimg. . 1500 ohems 377, g warr. . LRC . 3RAIHIE
B9 Det Damping. 250080 ohms : Jpwatt. . LR.CL . O3R/52400F
R20 Dt Dampmeg. . FHOL000 ohans 2857 BWTLlg ... Lgwart . LR.C... 3R/31005F
H21 Mo 2 4F Plae ?‘s!{- °F. L1000 ohimns = 10¢ g wart LB 3RS31001T
BRIz Det Bereen Grid Supply.. 25000 oluns £577 Dgwate, . LR 3R/MI0IE
B23 Det Bias ., v 300 ehes 309, BY L Loware, . LR.C.L. 3R /23000]
R24 Cryarad Qe (srz(i i fd% .o 50,000 ohime . BTE Lo watt. . LR.C.... 3R/45002]
E25  Cenverter Plate Filter . . 1000 ohms £199 howate LRGSR /3I001]
26 Crvatal Filter ., ThO ohms 59 g watt, . LRUCL. 3E/4T508E
H27  No 1 1F Bias. ... . . ‘(‘i:} b 1o 400 ohms 7

=R L Bty boowast.. CLR.C . 3R/21006F

"H28  No. ! IF Screen Grid

HSupply . o 1000 ohos £ 109, B baowart. . LR.C... 3R/pe01f
H29  No LRF AVC "\mxpi"w [O0.000 ofnns 109, BT cwatt, LRG0 3B 510037
B3 RE Gaim .. 15,000 ohms R B L5 - Marconi 3R /76503
H31  WVoltage Dhvider .. HLOBE ohms 2109, watr . EROCL. . 3R/450027
{32  Ne. ; 1F Plate Filter . 1080 Ghms —J—H I watt, . LAR.C... 0 3H/310013
R-ﬁ:‘; AV upyn ........... B - 3 watt, . LH.O.L . 3’[‘:’({7 iﬁff;,l:
Hid N 2 ¥ Hias. .. G obe £ 109, BT g wart . LRCL . 3R24001)
B35 No. 2 TF Sereen Grid

Suppdv oL 1006 obems 3047 BTYE L L gowart, LR BH300LY
B36 AVO Hesistor. .. I megohm 109 Lg watt. RO SH/G100L]
H3T  Volume control {megohm oL Mareoni AR BOOGT
E38  Ne 2 0IF Plate Filter . . 1000 ohms 109, igwatt,  LBE.C. . BRAI00E
139 Lhode Lead . 106,000 ohms 2300 Loowary . LR BR/GI005)
Ri0 + S L0000 obms ! fowatt.  LR.CL . AR/31003]
B4l Naise Limiter. .. . 500000 oluns - Lo wate, . LILG.L. . 3R /55001
R42  Diode Load. ... ... 256,000 ohms owart . BROL 3R /S2408])
B43  Awdio Bias . 1000 ohms = Gowatt, . LHE . AR/3I0GTE
H44. Andio Bias . . 009 ohms £45C LRGSR 01IE
R45  Audio Plate “ﬁtzppi' ; 150,008 ohims CERGL D 3R/SIS00E
46 Filament Shant | 130 ohms £59,. CLEBEL L ARA2IZ00E
BET  Ose, Grid Leak. | 50000 shims 2104 CLRUGL AR /4E002T
838 Conv. Plate Supply. . 50,000 ohous = boowatt. . LRG3 /45002
249 BFO Sereen Grid

Sapply. .o 0,000 obms o gwant . LHAL . 3R/51003E
H5¢ BFO Bm&. Cooe . 2000 obms Sl wary . LR IH/2005E
B3 Voltage hvider. . 16,008 ohms 14 watt .'E.ﬁ.f: LARETO00E
R3Z2  BFO Plate Filter .. S0.000 ohms o Mwatn . LRC, . IE C45002E
B33 HT Voltage Divider. .. 3006 oluas Bl . aiing 1O watte v;’E avsland 3R /33000F
Bad  HT Voltage Divider 2,000 ohims S UMET O Coating 10 watis, . Marsland 3R HES10E
B35 Output Grid Leak . 300.600 obms 1075 BT s . g wart, LR BH BRG]
R36  Outpot Bies. . KO ohoe 57 CRMEBET O Corning Howatis, | Moarsland 3R /240068
R57  Audio Soreen Grid

Supply. .. 50,000 obwms= 2 109 HTE .. Pwatt. . LRO. . ZRU6001]
B38  Outpnt Load Matching, . 10000 ohms 2190, "MEB™ ging 1 watts, . Marsland AR /41014F
R0 No. 2 1F Bias. .. oL HG0 ohins 104 LR owart, LR, 3H/S30GT]
Rot H'T Veltage i)hlder, Co 16,000 obme 107 BiTRg Lowatt, | LR 3R/4G06]
"6l Awti Radiation. . LY ohras 59, B4 (arbon) A ) ST § : 94 | 3
R6Z  Det Damping. ... ... HLGOO olimas 207 . BT L Bowart. . LRCLUR




Cirewit . i RN
Symbol Funetion Specification Type No. Mir, Hef, MNeo.

E6 SWITCHES

1 Tard Switch. . ... .. 1st section {rear) ... ..... ... 110904 (Part) ... Maveoni ... . - 3E/%20
&2 RBand Switeh, .. ... . Imdsection. ... .. ... .. 1119094 (Part). .. Mareoni. .. .. . 3F/920
53 Band Switeh. ... drdsectlon. .. ... ... ... 111904 (Part). ... Marconi... ... 3E/920
s4 Fand Switeh. . ... ... tth section. ... ... ... 111964 (Part). . . Mareoni.. .. 3F/920
&5 Band Switeh .. Sthsection ... ... ...  L11-004 (Part). . Marcori, .. . 3F/920
Band Swireh, . . L. Hth section. ... ... .. ... .. 113804 (Purt). .. Mavconi. ... ... 3E/O2G
87 Band Switch, ... ... Tthosection. ... ... ... .. 111004 (Part). . Mareoni ... . 3F/220
S8 Band Switeh ... ... fth section, ... ..o 11904 (Part). Marconi. .. ... 3F/920
S Bard Switeh ... .. Dthsection. . .. ......... . 1 1-904 (Part). ... Marconi. ... ... 3F/920
516 Band Switeh. ... ... i0h section (front). ... .. 311504 (Part) .. Marconi. . .. ., 3F/920
51t IF Fiker ... ... . Istsection.. ., e 113965, ... ... .. Mawcoen.. . . 35910
512 VE Filter . ... .. . Indeection. ... ... ... ... PE-505. ... ... Marconi... ... 3E/919
513 AV oo o oL BPAVEL 34 126w
Bat Handle, Lugs, 37 Bushing. ..., ..., . AHAH . ... 3F/901
=14 Neise Limiter. ... .. SPILT. 34 125+,

Bat Handle. Lags, 347 Bushing. ... ... AHEH.. ... 3E%2
S13 Tome Conteol. L e RIS Mazcomi. . ... .. 3F/923
Si6 Sendd Beceive .o 0 L e BRO84 ... L. Marconi. ... .. 3E/922
817 BEOG. e 83984, ... Mareomi .. ... 3F/G%2
“18 Convertér Ceeillator . . oo AY346 0 Mareonio ... 3F/924
516 Onand OF . . o BEOBL.. . L Marconi. ... .3F/922

A
o

5.7 TRANZFORMERS

T1 (st IF FPransformer. . ... F6-591 .. ... Mareons. . .. 3L/15Z
T2 Ind 1F Transformer. ... .. .. .. .. 3062592 0 0 Marconi. ... 3L/154
T3 Brd FF Transformer. .. ... ... . oo BBERES L0 Marconi. .. 307164
T4 Catpar Tramsformer .0 0o oo 9TEO0A L Mareend. . 3U/90-1

5.8 VACUUM TURES

Vi Fat BE Tube. . oo 62K Mareand
BY.C,
V2 Ind RE Tube. . ... S Y 1 .| 227 S UENDIR Marcon:
R.Y.C.
Vi Miaver Tube, o o P G6RA. ... .. .. Mareon
B.V.C.
Vi Far IF Wubee LR M areoni
BY.C.
Y5 Sad IF Tube. . . . L BRRY L BMareon
B.v.C
YVé Zod Detector and st dudio Tube. ... ... .. . (132 > M areoni
RV.C,
V1 AV apd Neoise Limiter Dhode Tube ... ... 6Ho ... Marcond
¥,
Vé Oweitlator Tube. . . 9002 . ... ... Blareoni
B.Y.C.
Ve Beat Fregueney Oneillator Tobe. Y (=1 S S kM arconi
RY.C
Y16 Voltage Regelator Tube .0 00 0 0 0 VRIS 0 T areond
B.B.C.
Yil Power Goiput Tabe, . . .0 . . .0 L 6Fb Lo Marcom
R.V.C.




Circait R.C.H.
Symbol Funetion Specification Type No. Mt Hef Neo.

8.8 VACUUM TUBE S0CHKETS

2 e S B88.L oL Amphensl. | 385/21
V2 O ceecoaooJBBB 0L Amphenol | 38/21
Vi o000 8880 L Amphenol. . 38/2]
V4 N URNS :  -: S Marcomi. ... 38/18
Yo o N L Mareoni. ... .35/18
Ve e OBO8T. L Marconi.. ... 38/12
¥ .. e ... 6B0BT. ... A Mavconi. ... .3%/18
Vi e o BBAZ o Framkdin . 35/96
Vo e OBOBT L Mareoni . 35/18
VIO 68087 .. .. .. ..  Mareoni .. . 35/18
VL 68087, ... ... ... Marconi. . .. 35/18

§.1¢ MISCELLANEQOUS PARTS

EFFiketUnit..,.A.w."_....‘....‘.‘,.k...‘,"...10(}—852...A...,.‘.M.arcon;‘.....ﬁ?ﬁ/’iﬂ%
XTL TF Filter Comtrol. ..., ... .. . ... .116-128. . . . Marconi. .. .37/1033
Pl Switch Connector. ... .. .. e o P402-AB L BB Jomes . 25/539
P2 Power Connector. . ... B A P303-4B. ... B, H. Jones. . 35/540
PLSY Piot Light Socker. .. ... .. . 00 1162603, ... Marconi. ... . 38/61
PLS2 Pilos Light SBecket ... .. ... ... ... Ha-603. .. . Marcomi... .. . 35/61
P13 Pilot Light Socker. ... . ... ... ..., H6-604. . ... Marcomi. ... . 35/62
PLEE Pilot Light Socket. . ... ... . ... ... ... .. 116-604. . Marcomi. .. 35/62
Socket Crysval . ... oo o 0 Tieessd L Marconi . 35/108
Antenna Discharge Gap, Admoraley Paur. .. .00 8431 . QGE. . 3F/131
Socket (Remote Send-Ree. Swizeh). ... ... . 723 . .. .. AH&H. .. . 35720
Socker Crystal . . BB Amphenol | 35723
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GENERAL

SECTION

The Marconi YE-3 Powes Unit is a general purpose power supply designed 1o operate
from either an A.C. or D.CL input source. Primarily designed o supply power for Marconi
C3R-5 receivers, it will also operate with any other type of receiver whose requirements are not
irr exeess of the total power available from the Unit. The [Unit is contained in a chassis fitted
with a removeble cover which protects all the components, and is perforated o permit adeguate
ventilation. The exterior of the chaseis s finished in standard colors to the Customer's specifica-
tion, while the interior is heavily cadmivm plated and copper plated in additional areas to provide
mcreased bash absorpiion.

The input voltages of the VP-3 power unit are as follows: —
12 volts D.C., which may be from a storage battery or generator source.
L1 volte, 60 eveles or 115 volts. 25 eveles,
230 volts, 60 eyeles or 230 volis, 28 eveles.

"The output voltages in all cases ave the same, namely;
12.6 volis at 2.7 amperes, sither A4 or DG, depending on the primary supply.
<50 volis at 115 milliamperes D.C.

The voltages are the normal requirements of the Marconi USR5 Beceiver but will supply any

other type of receiver having the same power requirements, provided that the HT negative and
une side of the filaments are common to pround.

The power unit is shipped out from the factory compleie with all the necessary tubes
and interconpecting cables for installation with the Marconi CSR-5 Reeet v, either on
the normal bench mounting chassis or atiached to 2 panel suitable for movnting on a standard
relay rack. In cither case the elecirical characteristios of the unit are identical. Two interconnect-
g cables are provided with the unit a2 well as the customar v Hoe cord for conneetion 16 an AC,
supply. The following vacuom tubes are used in the unit and are
sockets:—

ipped mounted in the correct

L2 DU R.V.C 6R5GTT)
Vi oo R.V.C. 6X50 f:’{%

{hne vibrator unit is shipped in the unit and & spare vibrator iz attached to the inside of the cover
by means of clips.

P

1ne unit i equipped with switches to control the power input and the veltage of the

supply line. Also supplied are conpection plugs to permit the operation of the unit on
either A.C. or D.C. and to protect the unit against the acridental misconnection of the power
supply to the wrong source. AH the switches and the plug connections zre 5o arranged that 1t is
umpossible to make any misconnection in error, and even if this is done, thai no da magy will result

from such connection. From serial No. 1201 and uy, cer {am modifications were made in the VP53,
these are as follows:-

(1) Fuse F.2 was relocated, now heing placed in the A input civovit,

(2) Type of P2 was changed to 3 amp. 250 volt type.

(3) OFF-ON switch 5-1 was relocated, now being placed in the front of the nnit’s
chassiz instead of at the rear.



SECTIOHN Z

= 4w fransit, and all screws

it

When the unit is received it should be sxamimed for day
al snowdd be removed from the unit

and nuts tightened up. Any loose packing materi

stalling the wnit,

e of the power supply shounld

before 1t is installed in service. Before
be checked and the line switeh setl to the apypropriaie vajus
AC, supply the siv-prong plug must be inserted in the s
removed from the socket on the chassis. The lock holding the line voltage switch should be loosened

IF the wnit iz 1o be operated from: an
ied marked TACY and the line cord

and the line voltage switch moved from the poesition in whick 1t was shipped to the correct voliage
(either 115 or 230 volts}. The unit is shipped with the lne voltage switch in the 230 volt position

SRS R
W IR R AT

RS Y p——

Y83 POWER UnIT FIG. 13
COYER REMOVED




so that no antoward effect will be hoted if the unit is plugged into a 115 volt supply. [f the unit
was shipped with the switch in the other position, the unit might be damaged if it was connected

to a 230 volt supply.

If the wnit ie to be used for 12 volt battery operation, the six prong plug must be inserted
n the socket marked "DC” and the line cord must he wound around the hooks provided
andd inserted in the socket on the chassie, Heavy cables should be run from the battery to the
terminals on the npit. and the ends of the cables terminated in the logs provided. Due to the
high current and the low voltage in the primary supply when operating from batteries, every
effort should be made 10 ensure that the connections ave clean and well made and that the con-
duector size is as large as poscible. Under no circumstances should any wire size less than No. 17
he used for this purpose, and it is preferable to use either No. § or No. 6 wheve the lengih of these

=

leads 15 over five feel

The connection cables from the power unit to the CS5R-5 Receiver will be inserted in
the correct sockets on both the power unit and the receiver. Reference to the connection
diagram will show that the two conductor cable connects across the ON.OFF switch of the power
onit and when used with the CSR.5 RHeceiver, is connected across an additionz] switch on the
front panel of the receiver. Tt will be seen that this method allows the operation of the power pack
1 be controlled from the receiver. The three conductor cable connects hoth the high voltage
plaie supply and the low voltage filament supply to the reeeiver, with the two negative ends of
the supplies connected in a common lead. It will he noted that both these cables are terminated
in plugs that cannot be inserted in the wrong sockets at either end and onee these comnections
have been made no further adjustment is required to bring the veit into operation other than
the operation of the ON.OFF switch on the panel of the receiver.

BECTION 3

This power supply is, as previously stated. 2 combination "AC. DU design. Consider-
able care has been taken in its design to give as near trouble-free performance as pos-
sible. However, as troubles might develop, a disenssion of the troubles most likely to be cncoun-
tered is given below, along with the best means of determining the exact trouble and the method
of elimination.

NO “B” VOLTAGE:

If the unit is set for "D operation, and with the vibrator operating there is no “"B”
voltage on the receiver, disconnect the unit from the receiver and check HT voltage
across pins 3 and 1 of CC-2, I "B™ voltage becomes much higher than normal (250 volts), the
trouble is in the receiver proper and can be located by the usual methods. If, however, there is
still no "B voltage. the trouble is in the power unit. Before investigating probable causes, the
unit should be tried on A.C., if this is possible. I it ie s1ill shown that ihwa s no B voliage,
check the following for possible defects, in the order showni—-

(1) Shorted filter condenser, C-14 or G-15, (5) Shorted HT by-pase, C-13,

{2} Shorted buffer condenser, C.11 or €12, (6) Shorted transformer secondary.
(3) Shorted rectifier tube, V-1 or V.2 (7) Ground in wiring.

(4) Grouaded filter condenser.
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Check the points belew:

{3 E?f:&'—:-(:’z.%‘va-=- bufler condensers.

; {6y) Defective filier condensers,
liumw i E?fw: OFFAON awiteh. {7y Worn vibrator,

{8) Partial short cireudt in regeiver,

to operate, remove the vibrator end check for the following

wentre tap of the
0.2 wolts, I this check
paiter fester or by substitution of a

A..ﬁ ihese lsewri-

whormer and
:iﬁ e,?l"? ] : .
new vibrator of the same vpe. (A apare e supphied i the Bd of the unit),




Ti shonld be noted that vibrators can only be damaged by two cavsss—

(1) Serviows overloads from short circuits and/ov
(23 Defective buller condensers.,

Rarelv if ever do transformers give any trouble. The vihrators shouid never need veplacemsent
unitil the contacts are worn 1o such an extent that the auipnt of the powey a8 ﬁ:m:%*s'.fmﬁ}@ or
the vibrater fails to stact on a low "A” battery.

Sticking or shorted vibrators are usually cauvsed by “projections” being built up on
the contaet poinis. This contact trausfer s the rvesult of an vnbalanced condition in
the cirenit. 4 careful check of the buffer or tming capacities, C-11 and C-12. shonld be made.
if either of these capacities are open or the capacity not as specified, they should be replaced with
high voltage condensers as specified on the paris hst.

NEVER CHANGE THE SPECIFIED CAPACITY OF THESE CONDENSEHRS
UNLESS SPECIFICALLY INSTRUCTED TO DO S0.

The following techuical desc
{*bargﬂﬁ with the maintenance of this equipment with the necessary 3*’1&1*;&;3&“}51 to
carry out all repairs with a sure knowledge of the locations and funetions of the various components
that make up the unit. [t is not intended that this section will be used for instraetic
for personnel who are not well grounded in the basie theory of radin communica
be found that a careful stady of the diagrams and Husivations attached to this
to be of considerable assistance in locating and identifving the various component ¢
functions of each.

iptios = intended 1o provide the technical personnel

It prove
s and the

seen that

From an examination of the cwomt diagram of the VP2 power wait it will e

basically 1t consists of a full wave high vacuom rectiber employing 2 635GT vacuum

tubes, the plates of whick are supplied from the fransformer T.1 with the necessary high voltages
The cathodes of these tubes are connected tagether and deliver the rectified 'sz;'si'mge to the smooth-
ing filter which consists of the air core choke 1.3, the iron core choke L-4 and the condensers

~13, C-14 and C-15. The cutput of this flter s fed 1o the correct terminal on the output plug
on the chassis. It will be seen that the filamenis of these nbes are connecied in series and are
operated from a separate winding of the transformer when the unit is operating as an A.C. power

pack.

The primary side of this transformer carvies three windings, two of which are wsed
when the power unit is being vsed on AL, while the sther s used for battery @p&*m%‘smi,
and will be discussed later. The two windings vsed {or A (L operation are conunected so that wher

the supply voltage is 230 volis they can be operated in sevies and in the 115 volt position in pax‘aﬁﬁeﬂm
By this means the outpot voltages of the transformer are kept at the correct values for the two
bine voltages. Across the primary civenit of the transformer are C.7 and (.8 which act ac lne
filters, while C-10 is provided for the same purpose on the secondary side of the flament winding.
It will be noted that the primary cirenit of the wansformer is interropted by the plug marked




“AC” and an examination of the circuit will show that when this plag is inserted it will complete
the cirenit to the line plus via the ON-OFF switch and the parallel socket. This plag also completes
the filament circuit for the seecondary winding, thus making it possible to apply filament voltage
from the secondary winding of the transformer when operating on A.C.

When the unit is used for battery operation. the plug PL-1 is shifted to the socket
marked "D and the line cord is coiled up and the plug inserted in the socket in the
chassis. The insertion of the line plug in the chassie operates the switeh 5.2 and connects the
driver coil of the vibrator 1o ground. This fanetion is provided for two reasons. First, to protect
the unit should both AC, and 11O mputs be connected simultaneously, and secondly, to prevent
operation of the vibrator when AL input & used. The vibrator may therefore be left in the circuit
at all times. The shifting of PL-1 connects the vibrator winding in the cireuit in place of the two
that are weed when the unit is operating on A.C. It will now be seen that the input circuit to the
transformer is from the battery sapply thuough the hash filter components of L-1 and L-2 and
the condensers C-1, (-2, €-3, C.4, €5 and .17 to the contacts of the relay E.1 which are con-
trelled by the coil circuit of the relay which is in turn controlled by the ON-OFF switch either on
the unit or the panel of the receiver. The D.C. input voltage of the battery supply is interrupted
by means of the vibrator VIE-1, and the transformer then functions in the same manner as it
would with the application of A.C. to the primary. It will be seen that the filament winding of
the transfortarr has also been disconnected by the removal of the plug PL:1 and the filaments
of the 6X5G/GT tubes are now fed in series from the 12 volt battery supply. It will be well to
aote carefally that the power unit will not operate on either source of supply unless the plug
PL-1 is in the correct position and the line cord is either plugged into the line cutlet or the socket
on the chassis. Unless the correet conmections are made for each type of supply, the unit will be
moperative. These precautions will prevent any damage te the unit if by any chance the unit is
comnected to the wrong type of prizary supply. A fuse Folis provided in the primary lme from
the batteries to protect the unit from damage s} Pany purt of the receiver circuit cease to
function. F-2 is provided ip reries with the vibratur winding centre tap to protect the power
trapsformer should the vibrator hevome shorted, Condensers CU-11 and U212 ore the timing capacities,
their values being so chosen as to produce the utmost of overail eficicney and to give the longest
possible life to the vibraior VIB-1. The latter is 2 non synchronous type operating at a frequency
of 115 cycles. It is sealed and desipned 1o withstand the sytremes of temperatore and humidity

for which the rest of the unit is designed.
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CONDENEERS

frput Smoothig

Flash Filter. ... ...

Hash Filrer .
Fash Filter. .
E;’x;}ui Smoothing

LT Bvopaps.

AC By-pass. ..
AL By-pass,
Primary Buffer.
LT By.Pass
Timing Capacity .. .
Fimmg Capacity
HT Hash Filter
T Smoothing .
' Seothing.
Primpary Buffer. .

LT By Pass. ... »

RESISTORE

Primary Hesistor
§’=!man Resistor.

INDUCTANCES
LT RF Filter

LT Filter. ... .

HT RBY Filter .

HE Andio Fikter
BWITCHES
ONIOFE

Saferv Bwiich
IR/ V. AL

. ”:3 ilf 4 ,?.U" ;

G50 Microhenvies

A00 wf 18v. dvv electrolvtion .

2o 2200 260 volte DL, 230
50 volts 1ML

WG af 15 vol

DE
0,02 uf ’19‘0§E- AC A5 |
R4 xf?!-ﬂw)it%.:%(..” 5580
5w 58 volts THS . B205638 ...
00 af 300 vohs DO 1467
004 uf 1600 velts T3S, .
0075 of 1600 volts T3 L V4G,

Lo uf 400 enlis DC.. A0
oo 16 350 v dry efectvolyiio, 111289

L Part of (14,
L TS § )()\0!!-. “( ....... .
O wf 200 velta DC L V16T L

50 Mierohenries.,

1068 Microhenries . . o ‘_ '5. . : .
3 Henvies .. . 976G

BT T 'E.‘f;ggzirf ?%‘x@-ita;}'i ,,,,, FI6-282 . 0L
T sl i R D 1 K T 'SR
BT %(w ¢ "M ieb, L TRGAIRE L

e

VACUYM TUBES

Hectifer.

Beotiher

C Full wave, Hagh vecmun . L 0RX5GT /G
HR5GTG

Fuli wave, High vacunm . .

MISCELLANERUS

LT Fuse

Vibrator Fuse. ... .. ..

AL Fuge . .

Coniro Helay .
Vibrater. .. .. ...
Fransformer

DU/AC Switehing
Sovket, V1.0, '
Socker, V2o
focket, VIBE
Socker. PLT.

Socket, PLI .

Remaote Control. |
Output. .. ...

3 Prong Socket.

Aamp. 25 veh . o8l .. ..
E"p tor werial 1204, L0 amp,
Pvel L. R 11} 1 T,
‘ .“*uml 1281 and xzp 3 cnnp
S50 volt. RN £ 1% i
. ‘“i‘"‘w T.. R 11E-137.
o Nonsyoe chroneus 115 (uie JLRIA3EY
L (m‘p{»-\}u Fower 16276
Phaal purpose
CoGpremg plag. L G86. .
Ctetal Base L GH08T.
Ce1at Base. ,..(§8(')37,...H..H,..
A Prong, llzﬂ Mtﬁv ctrs . THBS-4P. . ..
6 Pmncr 1.27;32" Mt i ctres. TBS6P.
6 ?’rr)n 1271327 Mtg. etra.. THES-6F. .
.2 Ezmz:ff S ixtt L= H2.AR

AC Line Cord. ﬁﬁf‘.'_.‘e.;’;m.
Enterunit thle ,,,,,,,,,,, biEi3z. o0
Interunit Cable. ... .. ... .. PLE-1a4 0

JOG-264
Cowd 200 volts DO 20523000000
B2OSORE.
. fi"\f(fé-‘(i'.;ﬂ;‘tlf 1PL225 0000,
0.0 uf 2200 308 volts

A205659.

11280
CBI05658

Ly wati. .. BTy
L watt . BTELg |

.'['E'i}m}

Bareont. ..
Aevovirs. ... ..
CAerovoxr. L.

MaHory.

13

L Aerovos. .,
C Mallory. .
Mallory. ...

Aerovox. .

Marconi. ... ...
Marconi, ...

Marcowi. .

W67, L Aerovox. L

CSprague. .

CSpragee. ...
%allﬁry. S

. ICI6TNG

3056006
3C/56006
3049036

Mareoni . 3C/67002

3C/35016
3C/36005

3 /36005
30749036
305016

3728005

. 3C/31501
3055007

3C/64036
3C /640346

Malory. L 3C /’19936
Aerovox. . ... .. 3 /35016
CCLRC D 3R/23060
LR CAR/23000
Mareoni. .. AL/A6T
Mareoni. ... . 3191
Marconi,. .. 3L7165
Mareons. . 3L/
Mareoni .. 3ESOLE
C Marconi ... 3FM18
Marconi. . HEALT
Maveonad.
Mareomi.
ditreHuse. .. 3F/T8
C Bareetfuse, . 3F/TH
LitgeHuse . .. 3F/6T
aveomi . . 3F/483
Marconi. ... 3TA0L

211/149

. 35£501
.35/18

EE, B. }Oﬁ'z‘t.‘é. L 3S/53

HUB. Jones. 3
H. B. Jones. .|
S .. HLB. Jones. .. ‘L
CS303AF. H. B. fones ..
o Marconi.
CMareoni. L
Mareoni, .

"\/)3—@
. )“ /12
W56
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INSTALLING

END

IRST

WE-TD POWER UNIT RACK MOUNTED
TYPE Mo, T70.971

BECTION | -GENERAL

The Marcont WE-1i power to be used in conjuncion with CRR.5
ceceivers in locations where the primary source of power s either 115 or 230 volt, 60
or 25 cyele mains. The wunit i contained on a sheet metal chaesis fitted with a cover to

unit is designed

protect
the internal parts of the vnit from dust, dirt, and to prevent the operating personnel from coming

oy contact with parts that may be carrving high veltages,

The power unit supplies the following ouiputs, which are the normal inpet voltage
requairements for the CSH.5 receiver:—-

Low Voltage supply. ...... ... .. . oo 12,6 volts 2.5 amps,

High Voltage supply. ........... ... .. ... . . 250 volis 115 ma D.C.



These voltages are primarily intended io supply Mareomi CSR.5 receivers but will, of course,
supply any receiver having requirements ot exceeding the maximam output of the anit given
ebove,

The following vacuum tubes ave used In the unit and are shipped sut instalied in the
correct socketsi— ‘

V- i—R.V.C. 574

Two cables are also supphied with the unit for connection to the CSR-5 veceiver. These cables are
fitted with plags which plug into sockets at the rear of the unit, while the other ends are fitted
with sockets that connect to plugs oo the CER.5 chassis. One of these cables carries the HT and
LT voltages while the other is intended to effect a parallel arrangement of the ON-OFF switch
on the receiver so that the power unit can be controlled from the front panel of the unit,

The unit iz supplied in two forms, one for bench mounting in a cabinet which can be
placed upon a beuneh or shelf, and the other designed to mount on a standard telephone
rack, in locations where the recelver is of the rack mounted type. The weight of the cabinet mounted
wunit s approximately 30 Ibs, complete, while thar of the rack model is approximately 32 Ibs.
complete. Both units are finished in standard paint colors to mateh other units of the particular
inetallation for which they will be used.

EECTICN 2

Un receipi of the wnit, it should be removed from the packing case and examined for
damsge in teansit. The unit was carefully tested and inspected before shipment, and
any claims for damage shonld be entered with the transportation company before returning the
mmstvument for repairs. Fxamine the unit for loose nuts, serews and broken connections, before
placing in service. and repair any that require attention.

Place the veetifier tube in the socket and make the external conneciions 1o the receiver.
It will now be necessary to set the line voltage switch to the correct tap for the line
voltage at the site. Hemove the lock on the Hne voltage switch and set the switch to either 115
or 230 velts, depending upon the supply voltage available. Lock the switeh in the desired position
and connect the line cord to the source of supply.

Turn the ON.OFY switch to ON and voltages will be applied to the receiver. Tt will be
noted fromn the connection diagram that the ON.OFF switeh is connected in pavallel
with a two conductor cable. When the WE-11 power unit is used in conjunction with the CSH.3
receiver, the ON-OFF switch on the power unit may be left at the OFF position and the power
unit controlled by the switch on the front panel of the receiver. When the uait is used with other
receivers, special connections will have to be made to incorporate this featiwe.

Unce the power nuit has been placed in service, the normal operation of the anit will

be obtained and the recetver will operate m the normal manner. If the power unit is
used with any other receiver than the CSR.S, eare must be taken to see that it is of the type that
has a comimon negative sapply, as the three conductor cable supplied has a common lead for the
negative HT and one side of the filament. This is entirely suitable for the CSH-5, but in some
vther types of receiver modifications 1o the receiver may be required.
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SECTION 3

wﬁ The WE-11 power unit is a straightforward AC power supply and, as all components
are rated in excess of any voltage or current likely to be encountered, the unit should
not give any trouble unless its sutput is shorted by shorts or partial shorts in the receiver.

Should at any time the ILT. or low tension voltages on the receiver measure lower
than normal, disconnect the power unit and check as follows: — '

Connect a 2500 ohm resistance across pins No. 2 and No. 3 of the chassis connector €C-2 and a
5 ohm resistance across pins No. 1 and No. 2.

With the mput voktage adjusted to 115 volts A.C. or 230 volts A.C., the D.C. voliage across the
2500 obem resistance should be 275 volis, plus or minus 109 and the A.C. voltage across the 5 ohm
resistance should be 12 volts, plas or minus 1095,

H the D.CL outpat veltage is low when measured as per 3.2 above, check the rectifier

tube V-1 in a reliable tube checker or by replacing it with one known to be satisfactory
if the voltage is still low, check the value of condensers (-1 and C-2 and replace if Lelow the
values indicated in the Parts List.

EECTIOHN 4

The following technical description is intendpd to provide the techmical personnel
charged with the maintenance of the equipment with the necessary information to
carry out all repairs with a sure kpowledge of the locations and functions of the various com-
Gl
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WE-T1 POWER UMIT FIG. 17
BOTTOM VIEW WITH BASE PLATE REMOVED




ponents that make up the unit. 1t is not intended that this section will be used for instruction
purposes for personnel who are not well grounded in the basic theory of radio communication.
It will be found that 2 caveful study of the dizgrame and illustrations attached to thiz folder will
prove to be of considerable assistance in locati ing and identifying the varicus compeonent parts

and the functions of each.

From an examination of the cirewit diagram of the WE-11 power unit (Fig. 39}, it will
he seen that basically it consists of a full wave high vacuum rectifier, a 574 or 574GT
vacuum tube. The plates of this rectifier arve fed from the secondary winding of the transformer
T-1 with the necessary high volages. The cathode of the tube delivers the vectified voltage 1o
the smoothing filter consisting of the choke L-1 and the condensers C.1 and C.2. A bleeder resist-
ance is provided aceoss the output and is designated as H-1 The output of the filter is fed to the
correct terminal on the ontput plug on the chassis, It will be seen that a separate filament winding
iz also connected to this plug and this supplies the flaments of the receiver. The filarment of the
rectifier tube s fed from a separate winding which is sdeguately insslated 1o withs &md the

high voltage.

The primary cireuit of the power unit is arranged so that a choice of two input voltages
can be obtaived. It will be scen from the dmgeam that there are two primary windings
on the transformer which are conwvected either in series or parallel by means of the switch 5.2.

Y en the windings are connected in series, the unit i= arvanged for an mpm voltage of 230 vols,
while when in the parallel position the input voltage 1s 115 volts. A fuse is provided in the prrmar}
circuit 1o piﬁt@(‘i the unit from ééam&.gﬁ due to incorrect hm‘ connections or shoris on the ouipat
side of the unit,

An ON.OFF switeh i provided, and in parallel with it a parallel conneeted plug which
with its associated connecting cable is intended to be used to conpect to a remote switeh
conmected on the receiver. A three conductor cable s alvo provided to conneet the HY and LT
supphes 1o the receiver, which plugs into the appropriate socket on the chassis,

SECTIOR &
Part Funetion Specification Tyoe N, Maker
. Bmoothing. ... 16 af 3550";. si'r} efectvolvtic. ... 111 oo Marconi . E
BT, Smocthimg. - Pavzof O1 00 L0 . 15} e Marcom
Y Fibter. ... ... 1 i:mf = WL CAerovex
HE Filer..... . ... Lot el e CAerovox
AC Bypass. ... ... 02 uf f 240 volks AL Spragne
Al Bypass. .. .0 02 6f 4 3() volts AG. . Sprag
Bieeder .. ... ... .. 5000 cshw& o ferm. No. 2
T coar MDY %raciwtw oDy LR
Revofier. ... ... Full wave high vaewws ... . B24/CT . BRY.C, Marconi
HT. Chake, .. .. 00 33 Hemwies ... 09T L M arcont
Transformer. ... . Composite prmf'r ......... S L - TN Marcont
OFF/ON. .. ... ... 8P "s T Toggle. .. ... Marconi
RS2 e DT Teggle . ' Marconi
Remote Switehing. ... . 2 Prang Socket ... .5 .E%ﬂ B Foses
Catput. .. ... ... .. .. 3 Prong Socket . .. - B fones
Fuse.. .. ... ... .. . 3 amop. ,Ji}wa?t ‘ Fjiieii?'{as:«:a'
Pilot Lamp. ... ... 12 velt. min. tub. Hayonet base.. .| . Mazds
ACIpur. . ... LimeCord. . ‘ .. Mareoni
Sacker L. F T O o Mareond
Hocket. . . For Pb o000 .ﬁ@ m:ei. oo Drake
Cable. .. ... . .. ... ... Foternmit, 2 wive. . .. . ... ... 113034 . ... Mareon
Cable. .. ... .. ... .. . .. ioterwrat, 3wire. ... ... L AT 13 L. Marcant

Fuse Holder. . . . Fuse Holder .. ... ... . .. . W75 . .. o Enttelfuse
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CENADIAN MEARCONI CSR-BA RADIO RECEIVING BQU

ROVEL CAMAEDIAN HMAVY
DIRBCTOR OF SISNALS BIVISIOHN
st BIAY, 1844

_ Manufacturer’s RO )
Hem Drescription Oy, Reference Reference Case
Ne. Ma. Neon Ma.

3.0 EQUIPMENT LIST

1 Canadian Marconi CSR-3A cabinet type Radio
Reeeiver meluding: 1 PIO-930-AF 3A DT
F3—68KT  2-65G7 vacuum tuhes
1-—6K8 vacown tube
1—6B8 vacuvm tube
I—6H6 vacuon tube
1—6F6 vacuam sube
19002 vacuum tube
I—VEI50/30 vacmen tube

e fomed o o
Caa D = O D B0 Y S Lt e G BD

4 pilot lamps No. 53 Mazda (12-16 volts) FE/103E
Clanadian Marconi VP.3 Power Unit inclading: H FI0-544-7 307100
}—Alden plug Neo. 986 351501
1 26X 5GT/G vacun tubes :
Z—Vibrators {mclodes ome spare shipped
mside cover of VP53 Power Unit) 111-131 37/801
14 F—Litteliuses No. 1081 19 Amp. 3E/78
15 I—Lireelfizses Noo 1043 3 Amp.
16 I——hag of wood screws for mounting
17 Londspeaker Assembly, cabinet type complete
with 6’ cable and plug i 116-823.2 M /E0N
18  Cable assembly, &' long i Bii-132 W00
16 Cable assembly ¢ long 1 111-134 3W /51
20 Fleadset telephones compleic with headband,
two low impedance (250-30¢ ohme a3 1000
cyeles/se) reeetvers connected in series and
including: i 122195 M 251
21 1—Phag PL.56 387658
22 Shock mountings complete with mounting
BCTEWS 2 1107044 3E/823
23 CSR-5A instraction book ncloding: 116-434-A 3X 3601
24 I VP-3 Instructions
25  Spare set of vacunm tubes, pilot lamps and
fuses including: 1 3Ff39-2
26 3—68TT 2-65G7T vacuwnm tubes
27 I—6K 8§ vacuum tube
28 1—6B8 vacwum tube
2 1—6H6 vacmam tube
30 1—6F6 vacuum tube
31 16002 vacuum tube
32 I—VR150/30¢ vaennn tnbe
33 72— 06X 5GT /G vacuum tubes
34 4—pilot lamrps No. 53 Mazda (12-16 voles) 3Te3
a5 1—Titteifuee No. 1081 10 Amp. aF8

36 P—Littelfuse No. 1043 3 Amp. 3FmT
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TAEBLE A
PLUGS, SOCKET, AND CONNECTORS FOR R.1155

Bingle receiver with visual indicator, type 1

T PLEG Fj- PLUG Py
SOCKET P, TO VISUAL INDICATOR | TO VISUAL INDICATGR PLUG B,
Pointz{ rROM LoOP AERIAL {when only one fitied) {when fwo are fitted) FROM TRANSMITTER
1 — To V.I. terminal A To V.I. terminal A F.Ae. (H.F. Ranges)
{Green) {Green}
2 -_ To V.I ferminal D To V.I. terminal I T.Ae. (H.F. Ranges)
{Red) {Red} :
3 — Te V.1 termirals B, € | To V.1, terminal F , LT.+
{Blue) {Blae} ‘
4 —_ To V.1 screening earth | To V.L screening earth | L.T.— and screen sarth
5 — — — H.T.+through interlock h
8 — — — Telephone -
7 — — — H.T + 220-v.
TERMINAL CONNECTIONS
8 — —_ roR HT ~
ADDITIONAL CONNECTOR | *
13 Earth — First | ISecond — .
V. | Colour| VI :
14 Earth — : . —_ !
! B I Green i A i
S I MS.fcontact 5 and loop — C | Red ! D —
. F ! Blue | BC
18 I MSer contact 1! and ! E .
. Ioop | j
E CONNECTOR CONNECTOR ADDITIONAL CONNECTOR | CONNECTOR
| Plug, type 209 Socleet, type 137 {Between visual Socket, type 137
| Duradio No, 20 Trimet 4 indicators) Octocoramet Mo, 2
Sociket, type 63 or | Cable end eye Cable end eye FPlug, type 210
Trimet 4

i Cable end eye (to
| matching unif

‘Cable end eve

Two receivers with fwo indicators
W.T. operator's receiver

SQCKET B, PLUS Py PLUG Py
As above
Dummy socket block inserted

GONNECTOR

As sbove

Navigater's recetver

BOCKET Py ] PLUG P, PLUG ¥,
' CONNECTOR

Socket, type 269

Points and connector detall ag for single receiver (above)

Dumet 4 2nd 7 {to power
unit}

Plug, type 338

Ducel 4 (o telephones)

Terminal bleck B (2-way)

Uricel 4 {to serial}

Cable end eve '
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[ng To visuel
= indicator

Coi D.C circuit.

___.__.fm\_b...

AN
Rs fC7
Ry Rsa T
Ras
RMS. 30V at 30~
922§ R23 | RMS. 44V at BO~
See Fig. !l
Rg - -
Cou Secp LQ_&QJEEC} Cos
oy Prim, 2% =
vy ~—"GG0000T00000 vz
LF switching  circunt
HI- cail for 30 or B0c/s
| -

Fig. 12.—VISUAL INDICATOR SWITCEING CIRCUIT

45, It will be seen from fAg. I3 that the diodes A and B rectify the signal impulses, but owing
to the switching voltage applied to the grids of V, from the L.F. transformer L,; they are alternately
conducting and non-conducting according to the conditicn of the grid. Since this switching is
synchronised with the aerial switching the output of one dicde will be proportional to the fixed aerial
voltage pius the loop voltage, and the output of the other diode will be proportional to the fixed zerial
voltage minus the loop voltage as stated in para. 39, The pulsating D.C. output produced through
diode A will tend to charge the fixed condenser O, which is across the anode load resistor R, and wilj
at the same time Sow through the two left-hand coils of the visual indicator and the variable resistor
F,,. The effect will be to actuate the needle which points to the right, causing it to rise. Collapse
of the needle during the alternate {negative) half-cycle of the switching voltage is prevented by the
~hargz on C; which tends to discharge : i

hrough the circuit VPZW. In a similar
aanner the nesdle which points 1o the
feft is operated by diode B and is
associated load R,, and condenser C,,
with the common tesistor Ry, When
the charges on the condensers Cyand G
are equal the needles will rise by egual
amounts and will therefore intersect on
the central Hne marked on the instru-
ment, but when the charges are uneqgual
the neadles will rise to different heights
giving an intersection to left or right of
the centre Hne according to which
section is passing the greater current.

In addition, when the charges on C; and 30 o0-BO¢)s B v
C, are unequal there is & tendemcy for : fc}
current to fiow between V and X via P LEF switching voltage

{see fig. 13), a circumstance which assists ¢ <
a " u 3 o 16. 13.—SIMPLIFIED VISUAL INDICATOR SWITCEING CIRCT
the differential action of the needles. ' crIt

r zmplifude ‘
48. The sharpnsss of a bezring is determined by the relative amplitudes of the fxed and loop
aerial voltages. When these are equal the sharp minimum shown in curve C of fig. 14 is obtained.
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When the fixed aerial voltage is greater than the loop aerial voltage the minimum is less sharp, as
will be seen by the fattening of the cardicid curve I of fig. 14, Whert the loop voltage is the greater
an additional lobe is intreduced inte the polar dlagram, and two minima are obtainable (curve E
of fig. 14}, The two condensers C,, and Cy'are provided to reduce the amplitude of the fixed aenal

voltages to the correct value for a sharp minimum.

47. When using the visual indicator {gr homing this sharp minimum is a disadvantage, as a
very small deviation of course causes a considerable movement of the needles, with consequernt
strein upon the pilot in maintaining course. To elimirate this difficulty a meter sensitivity switch.
is provided. This switch has two positions micn and Low, indicating high aad low sensitivity
respectively. In the row positicn the switch introduces the further condensers €, and C,, in
parallel with C,, and C,, respectively, reducing the fixed asrial voltage relative to the loop voltage.
This results in a less sharp minimum and homing is therefore simplifisd.

The diode limifer valyve

48 It has already been explained that the pulsating D.C. cutput from V, is fed through the
R.F. chokes L,, a0d L,, to the actuating coils of the visual indicator.  Ip order to prevent the needles
rising due to moise cutput in the absence of a signal a delay bias is provided between cathode and
anode. One diode of the double-dicde-triode valve V, is fed through a condenser Gy, from a tapping
on the primary winding of the LF, transformer Ly, The rectified output from V, flows via a swamp
resistor Ry, and the R.F, choke L, to the meter amplitude control, which is the variable resistor R,
The cathode of V, is biased by the resistor R, Any current injected at R,y tends to drive both
needles downwards withont interfering with the differential action of the circuit. The acuien of the
normal A.V.C. alone is insufficient to keep the intersection point of the needles on the scale for the
possible range of signal variation. ‘ ' '

49, The limiter delav voltage is supplied across the resistors R, and R, and is about 4 voits.
It doss not come into action until the peak veltage applied o the common point of Cy, Gy, and Cy,
exceeds the delay voltage. This limiter device 1s effective for changes up to BU- ¢b and, given a
correct setting of R,,, the point of intersection will not move beyond the limits of the scale.

Visusl indicator balancing cirenit .

. B30. Accuracy of indication depsnds on the balanting of the two input switching valves V, and
V, and their zssociated circuits. Balance is achieved by the potentiometer R;,. When the master
switch MS is in the BALANCE position the loop aerial is disconnected and earthed by M35y and a
dummy loop comsisting of a coil I, and condenser Cy, is connected in its place (see fig. 3). As the
dummy loop does not pick wp signals any deflection of the point of intersection of the visual indicator
needles is due to lack of svmmetry in the circuit.  To correct this the potentiometer Ry, is adjusted
wntil the intersection point coincides with the central indicating line of the instrument.

Afrer renewzl of one of the valves V, or V, it mav be found to be impessible in some

51.
In such 2 case it will be

receivers to efiect balance within the Hmits of the balance conirol knob.
necessary to replace one of the valves with another whose characteristics are such that they will
permait a balance. The unmatched valve displaced is not to be discarded but i to be matched with

anocther V. R.,9%A for future use.

Yisual sense deiermination

52, The direction of movemsnt o! thevisual indicator needlessrefiects the angle of the plane
ot the loop asrial relative to the path of the incident wave. Orentation of the loop is such that,
having cbtained & bearing by turning it so that the needles cross on the white line, a reduction in
joop reading by a few degrees will cause the needles to fall to the right if the sense is correct. If the
nesdies fall To the left wher the loop reading is reduced the bearing is 180° out, i.e. it is a reciprocal.
For homing the sense test is to swing off course to the Jeft.  1{ the needles move to the right the sense

15 . corveck.

Aaral' D.F. . )

53. For aural D.F. the fixed aerial is disconnectad by the master switch MSy, and the loop aenal
gives 2 fgure-of-eight polar diagram as shown in curve A of fig. 14, The switch section MSg breaks
the HL.T. supply to the L.F. oscillator, rendering the switching circuits inoperative. The velume
control is switched, changed from automatic to manual by MSy and MSy. To overcome the 180°
ambiguity which results from the use of a lcop aerial alone, the three-position switch 5, 15 operated.
This switch applies H.T. to the screens of one or other of the hexode portions of V, or V', thus coupling
the fixed aerial through to the loop circuit, and producing a cardioid polar diagram. Seuse deter-
mination by aural means is described in paras. 104 to 108
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{ONSTRUCTICNAL DETAILS

534, The control panel of a receiver, type R.1153XN is shown in fig. 1. Illustrations of the
R.11535 are given in fig. 15, which is a view of the upper deck of the chassis, and fig. 16 which
shows the chassis underside view. The disgram of fig. 17 gives the location of components. To
facilitate search this diagram is gridded and a reference table is provided. The additional filtering
components incorperated in later models may be seen from figs. 18 and 19, which are illustrations
of a R.11538B. The receiver is removed from its case by loosening the four screws at the corners
and by pulling the handles. All cable connections to the receiver are terminated in plugs and sockets
which are non-reversible and non-interchangeable. Cables are, wherever possible, metal braided,
the braiding being earthed to reduce interference {rom external sources. Details of the cables and
connections are given in Table A overleaf. The receiver case, chassis, and panel are of metal, and are
earthed to-the main bonding svstem of the aircraft.

Yo Cgz Cg3 Caa V7{smiow)

NS W S

Froni panel controls
53. Referring to fiz. 1, 2 metal strip and metal posts hold the cable connector plug and sockets
o the receiver. The calibrated tuning dial, which differs as to type in certain moedels,

securely t
shows the frequency to which the recsiver is tuned by a pointer.  The tuning control has two speeds,
and iz coupled to a three-gang condenser comprising Cg,, Cpy. and Cy.  In some models the drive used
iz the Drive, slow motion, Tvpe 13, in which instance the outer knob gives a direct dnive and the inner
kno }:1 ratio drive for fine tuning.  Other models have a Type 35 drive with 4:5:1 {inner knob)
and outer kneb) ratios. The exact point of correct tuning 1s shown by minimum shadow in
the ndicater, V,,, located at the top right-hand side of the tuning scale.

. 1g dial has five scales; one for each of the five ranges, each scale being calibrated
in Mc/ kc/s,  Origipallv, the tuning scales of the R.1153 were coloured over those portions which
corresponded to the blue, red, and vellow colouring of the contrels of the three ranges of the T.1154.







As a result of the introduction of new ranges in later models of both the receiver and the transmitter
it mav be found that this correspondence of colour does not exist between the recefver and trans-
mitier of some installations. In some models of the receiver all the scales are printed in black.

57 . The master switch MS has five pesitions labelled ® {"oMNI”'), AV.C., BALANCE, VISUAL, and
w ("F1 GURE-0F-E1GHT}), Details of these positions are given in paras. 9 and 91

Fi1g, 16.—R.1155 cHASSIS, UNDERSIDE

'58. The frequency range switch TS is at the lower left-hand side of the tuning scale and
selects the five frequency ranges, Its five positions are engraved with the numerical band coverags,
it is composed of one switch type 388 for oscillator wafer, one switch type 369 for anode waler.
one gwitch type 370 for asrial wafer, and ope switch type 371 for the loop aerial waler.

59. The rerpaining front panel controls include the L.F. filter switeh 5;. the meter amplitude
control R,,, the heterodyne switch 5, the meter sensitivity switch 5, and the meter frequency switch
S,. The aural sense switch 5; has three positions and is spring-loaded to cause it to revert to the
centre position when oot held to the left or to the right.

§0. Screwdriver adjustment is provided for the condensers Cpy and Oy, The condenser Gy,
varies the B.F.Q. frequency and is adjustable between capacitance Lmits of from & puuF to 60 uu¥,
The fixed zerial input to the switching valves ¥, and V, and thence to the loop aenal is ‘adjusted
when fhe receiver is installed, by means of Cyq which is variable between 8 pu¥ and 115 puk.

{hassis layont

§1. The panel is attached to a metal tray, braced top and bottom by strips returned to the panel
upper and lower =dges. The strips provide an equalising it into the raceiver container. The upper
deck view im fig. 15 shows the chassis with valves in position. For the purposes of this iliustration
the screening coniainer of the valve ¥V has been removed. The disposition of the compenents can
be seen in the location diagram of fig, 17, which is drawn from the R.I135 chassis. This dlagram,
when studied in conjunction with figs. 13, 16, 15, and 19 and the rslevant portions of the text, should
serve also for the later models of the receiver. . ‘ :







W

‘prising & ¢oil Ly, with a condenser Cyy,. In

‘the switch section FS..- The choke HFC,
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62.  An underside view of the chassis is given in fig. 16, The aerial circuit, anode cirguit, and
local oscillator coils, associated condensers and resistances, and the wafers wr—wi, xr-x{, yr-yvi, and
zr-zf of the frequency range switch FS are contained inside the large screening case at the bottom
of fig. 16. MNear the top edge of this container and, reading from left to right, are the adjustment
ports for the trimmer condensers Cyp, Cro Coan Copr Cra Coan Cou Css Con Cosr Cisn Coue Corw Ch
and C,;. The location of compenents on the underside of the chassis and within the screening can
is shown in detail in fig. 17. - -

83. The additional filtering com-
ponents inciuded in the receivers types
R.1155A and R.1153B are shown in the two
ilustrations, figs. 18 and 18. These illus-
trations are respectively, chassis upper deck
and chassis underside views of the R.11558
and show the complete amrangements for
suppression of M.F. broadcasting and radar
interference. There is oaly a limited number
of receivers in service containing M.F.
suppression only and as the components, :
with one exception, are in the same ralative _:H;:CS
positions in both types it is unnecessary to
give illustrations of both.

84. Referring to fig. 18 the screening iCp3
can {1}, mounted over the three D.F. aerial EL33
coil assembliss on the upper side of the deck, = =%
contzins the grid rejecter filter unit, com-

the R.I133A this can also contains a con-
denmser C,y,, and a resistance R, Io the
R.1135B these two components are located
in the H.F. coil box under the deck and are
connected between the choke HFC, and 1

connected betwsen the aerial tuning con-
denser Cye and the control grids of V, and
V), is mounted on a bracket adjacent to the
top caps of V;and V,. The illustration of
fig. 15 shows the H.F. coil box with the cover
removed to enable the positions of these
components to be indicated,

55. When using figs. 15 to 19 in con-
nection with the R.I135L and R.1155N,

i
paras. 3 and 35 should be consulted with ¢ HE
regard to the removal, re-positioning, or .. Gl ol L 95\._;____ o
addition of the items affected by the altered & TS T et I
frequency ranges of these models. FrG. 18, —R.1I55B CHASSiS, UPPER DECK
DISTALLATION

66. The following notes on the installation of the receiver duplicate, to some extent, the
installation paragraphs included in Chap. 1, on the trapsnsitter T.1154. This is unavoidablv due to
the interdependence of the transmitter and receiver when used in aircraft. From the tvpical instal-
lation diagram given in fig. 21 it will be realised that the transmitter is the main jocal point of the
wiring. The power unit connectors, and also the fixed and trailing aerials and connections from
the receiver, ping into the transmitter. In laying out the equipment in the'aircraft the receiver is
placed in a convenient position for operation and whers possible it is at desk level. The transmitter
is mounted above or to one side of the receiver. The tuning scales of the receiver are to be easily
visible and the controls accessible to the aperator. :

Recesiver positon
67. The receiver is normally positioned horizontally, but if space is limited it mayv bemounted
vertically, The receiver is secured by mountings, type 3, and as these will be 90 deg. out when the
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TABLE A
PLUGS, SOCKET, AND CONNECTORS FOR R.I1135

Single receiver with visual indicator, type 1

SOCKEY P,

*  PLUG Py-
TG VISUAL INDICATOR

FLUG 7,
TG VISUAL INDICATOR

PLUG P,
FROM TRANSMITTER

Cable end eve (to
matching onit)

Cable end eye

b Foints| rroM LooP AZRIAL (when only one fitted) {swhen two are fitled)
i — To V.I. terminal A To V.I. terminal & F.Ae. [H.F. Ranges)
4/ {Green) {Green}
' 2 — To V.1, terminal D To V.L terminal D T.Ae. (H.F. Ranges)
{Red) {Red)
3 — To V.I. terminals B, C | To V.1, terminal F | LT .+
(Blue} {Blae) '
4 — To V.1 screening earth | To V.I. screening earth | L.T.— and screen earth
3 — — — H.T. +through interleck
8 — —_ - Telephone
7 o — — H.T + 220-v.
TERMINAL CONNECTIONS
8 e — rom HT -
ADDITIONAL CONNECTOR | °
13 Earth — First | [ Second —
f V.I. i Colour| V.1
14 | Earth — | —
i B Green i A
15 | BMS.rcontact 5and loop —_ C Red | D ~ —
J F Blue BC
16 ! MSer contact i1 and { ’ :
r loop i !
§ CONNECTOR CONNECTOR ADDITIONAL CONNECTOR | CONNECTOR
{ Plaz, type 209 Socket, type 137 {Between visual Sceket, type 137
| Daradio No. 20 Trimet 4 indicators) Octocoremet No, 2
] ket, type 83 or | Cable end eye Cable end eye Plug, type 210
E Trimet 4

Two receivers with fwo indicators
B.T. operator's receivar

SOCRET P, PLUG P, PLUG Py
As above
Dummy socket block ipserted

CONNECTOR

As above

Nauvigatar's veceiver
SOCKET Py ! FLUG Py FLUG B
5
| CONNECTOR

Points and connector detail ss for gingle receiver {above)

Socker, type 299

Dumet 4 and 7 {to power
unit)

Flug,

Ducel 4 {to telephones)

Termiral block B (2-way)

Unicel 4 (to merial]

Cable end eve

type 353
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i i | 1
Cosnponent 1 Grid Ref. j Component % Grid Ref. | Component i Grid Ref. 1 Component| Grid Ref.
: i i - : R F .
c, [ g C.a 1 De . i Ah L Ca S ™
(_:_: Db il Ce i De Cse 1 Ah [ Cae : De
Cay ! Ab, Deop Cax ; De '! Cas : Ag £ o : Dl
¢ 1 ambe | G | Db o« | Gy Ag § U 1 Dd
Cs : Ab, Pe } Cyy i Db 4 Cq Ag, Ah ¢ Cup ; d
Ca 5 Ce ! Cas i Be (:u AR la Cye ! Ui
C‘., i ) I: Cas : 13N t Cas At 5 o ! Ae
C. {ca | G | Db <., Af Lo o
G, b td i Cs: P 4 e At ag " U, . Ua, Db
Ciy | Cd !I Cos i Ag Bg o Ca AR A * . b
C‘“ ! Ce } Cas B, Db ¥ Cys Ag : Ces : I
Ciy ! Be i Cie 5 Ay b Cen Af i Coc ; Cd
Cia Ac. e (z“ ! }:)?. Lx Ces Ae : Ces i De
Ci I = i Cu P Cr [; Coa Ae, AF |y £
Cis . ::\c | Co ; (_;: J; L Af ; [ ; Ah
Cre ! Ce g Ca Cu H Coe Af ; Lot : ia
C,, : Ac Cos ‘ g D h Coy Ae, Al 7 Chas ; Cd
c:H‘ j‘ Ab ’ Cye f Dg i Cia Ae, Af { L . Ca
(__,_, i e (;a: { Cg | Cis Ae, Af i 103 Co
Cag Ah i Ce ! Ca 4 Chy Be, Bf. Af b Cras Plhas: tyvpe
Uy : Ab 3 Cuiy Ta i Cs: Be, Bf et
Cas ; Ab i Cie . Lra 8 Coy : Af 4 Cios ; e
Ca L CeCE o Cy Da Ioc,, 1 af . Uy 1 Plagtepe
C. LooCe Gy ! Da [ T : P o
, Ch ¢ DeDfde Gy 1 Da I Co ¢ BI P Cur 0 AD
Cue ) td, Ce Cyy b i Ca Db. Cb | Cipe Ce
Oy H Cd. Ce Cye Ca i Ca Ch i Cien Al
Coe ! ca e W e Ca i Cy Ch i e ; Ag. AL
RESISTANCES
; z } |
R, SRS Rye 1 Ac ; R, BI PR, : Ch
. R, g (:a , R., Ce, De i R, Bf I Rie ; Dy
R, i CdDe § Ry Ce '\ Ry, BI ! R, | Ca
R, : Ce Raq e Ry Ae E! R, | Dt
R, E Cd i Ry, Cc Ry Ae Rys i Al Ag
R, LD E Ryt Ak R, Ae Ko | Af
R, P PR 1 B Y Ry Bf R, 1 Af
R, i ‘e ; R., De i Ry, Ba Ree : Dh *
R, . Ce I Ry Df | K B ;R o bh
Ry, : Bi P R,s De :i K, Ch i K., ; Ce
iy, I i Ry Dd | R Ce © W, | CLDI
R, & DI 1 Ry, Dd Ry, Ca TR, Ce
R : Ca : Ry Dif i Ry Ca i H,- | Ca
R, | Be Ry DI 'Ry, Ca bRy Ce
By, i Co : Ryy Dc R, Cd }, R Hh {if used)
Rie ! Ce : Ry De Ry, Cb i R., Cf
. Pe | Ea Ae R o h
Ry [ Ac, Be | Fis Bf iy Ca i
COILS AND CHOKES
I, T Ah E L, Al i Ly Af [ Ly, Ce
L, L Ag L Ly, Af Lys Al D L. Ah
iy . A Ly Al Ag L, Do, Be | Ly, ;0 AL Ce
L i Db Ly Ag ' L D4 1 L, - Hb
L, ' Da L, Af Ly, De i Ly Caf
Le . Ca L., Af [ Ac L, i Ce
L, | Ag Ly Ae i La Ch |
L, i Af, Ag Lis Ae ¥ Ly, Ch |
! VALVES
¢ ! i I
v, | Ca, Dh Lo, Db, Bf ig v, Dd, De, ¢V, Ce
v, | Pa. Dg Fo, Do bt | Df Eow, e, DS
Vs | Db, Bf. Bz | v, Be.Cc i YV, . i ta
SWITCHES i
L i i ;
s . Ba i 5 S Be tf ES. | Afte An,
s, ! Ba s, Ce I s Ca i Y,
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TUNING INDICATGR

SHITCH *

’ E ‘HE R.AF. receiver Type
Rirss was designed for
use with the companion

transmitter, the T1154, and at one

time provided all the radio facili-
ties needed in the air. Sewveral
" modified versions of the set wers
produced, such as the RiigsA,
RirssB, etc,, but they all embody

Front view of the R1135, showing
the location of the communication
receiver conifols and the power
plug.
cation receiver have not yet heen
fully explored, but from the
behaviour so far the writer

confident that very little modi-
fication will he needed to satisfy

feels -

Type_RHSS Descr

‘some  of the redundant D
components. . Fortunately, th
circuits are quite independ:
of the main communication

“celver ;. moreover, the remo

of the DF, valves will result i
considérable saving in L.T. ¢
ent.

As  the highest frequer
sovered by the set ‘is  or
8.5 Mefs & converter will

required for the ro-metrs amate
band, where the high sensitiv
and selectivity of the RiI
should prove wvery useful. |
use may well be extended to ta
in the s-metre band also, thou
the set’s narrow bandwidth, whi
& great asset on all other amate
frequencies, may prove =z it
embarTassing owing to frequen
stability problems at both trar
mitting and receiving stations,

Of the ten valves in the Rr1;
three are used in the D.F. circui
one is a ‘' magic-eye” tuni
indicator and the remaining

[ ]
af

3
a

£

I
s

L

]

T R—
nh.%r
___...‘:.v_t

h )

3

T C»ai H T
1 R
F [IAF N

b
I'
L

31
]
I

the same basic cirenit jn which &
sensifive and selective
hetzrodyne receiver is- combined
with  facilities—generally  un-
wanted for civilian ground use—
for direction finding.

Iis potentialities as 2 communi-

super-

most requirements in this respect.
One necessary modification is
a standby switch for breaking the
H.T. supply to mute the set
during transmission periods. This
will eventually be fitted when
space has been made by removing
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A By MEXSIGNALS”

are in the main receiver. Their
R functions are: signal frequency
L amplifier, frequency changer, two
- 1.F. amplifiers operating at 560
kc/s, 2 double - dicde - tricds {or
. second detector and output stage
ki and another similar wvalve for
AV.C. and BF.O. The BF.O.
: incidentally, operates at half the
: intermediate frequency, eg., 280
kc/fs. :
By omitting the D.F. circnits,
all the D.F. switching and the less
important Teceiver switching it is
possible to produce a reasonably

simple circuit showing its main

in Fig. 1.

Further simplification bas been  The full coverage of these five
possible by including the coils ranges is given in an accompany-
: for ranges 1 and 3 only, range 2z ing table. _

1 coils being the same design as for When used in aircraft the Rixss
i range 1, while those for ranges can be operated onp any one of
4 and 5 are the same as for range 3. three different aerials, One is 2

- features. 'This is reproduced here + The accéssibiiity of all valves is a feature of the receiver.

loop, another is a short fixed
aetial and the third is a long trail-
ing wire, which is Iet out onlv
when the aircraft is airborne.
The switching selects the appro-
priate aerial of these three for the
T type of operaticn re-

PIWER FLIE
7

s T o

—— quired ; thus the loop
I is used for D.F., the

fixed agrial on ranges
1 and =z, while the
trailingwire comesinio
use on the lower fre-
quency ranges 3, 4
and 3.

From the gircuit dia-
gram it will be seen
that the two open
aenals feed into the
set via pins No. 1 and
No.zonthe power plug
located at the bottom
right-hand corner of
the front panel. This
is  marked * From

Fig. 1. Simplifed theoretical cir-
cuit diagram of the Rirsg re-
ceiver. Al the D.F. cireuits are
ormitted and coils for two of the

™4 Transmitter.” The

position of these pins
is as seen from the
back, where the iden-
tifving markings are to
be found. For normal
reception £he XNo, 1
and No. 2 pins can be
joined together and
taken to the aerial,

five ranges only included.

0T O

e A

— PN G

ol The simplified circnit






¥z-B.A.F.Cemmunication Receiver—
diagram is largely sel-explanatory
although there are a few features
that might well be amplified.
For example, the tuned circuit
L,, C, which is an ILF. trap,
has been included in the R.F.
coupling on range 3 to prevent
any tendency towards instability
due to LT, feedback via the signal
circuits -when these circuits are

tuned close to the intermediate '

frequency.

All the R.F. and LF. coils have
jron dust cores with provision for
adjustment. In the signal cir-
cuits these inductance trimmers
are supplemented by small capaci-
tor 4rimmers, but in the LT,
circuits trimming is effected solely
by the adjustment of the cores.
Furthermore, the L.F. couplings
are mainly capacitative, the coup-
ling capacitors being Cyq, Cyy and

*The frequency changer oscil-
lator is a Ltte more complicated
than usual, but it can be resolved
into a tuned anode circuit with
a loosely coupled grnid coil On
ranges 1 and 2 the circuitis parallel
fed and the associated R.F. chokes

VALVE POSITIONS

]
. . Kearest
Circuit | Serviee Type Funetion Commercial
Position Ne. Equivalents
Vs TRIN R.F. Pentode Sig. Freq. Amp. | Osram KTWE3 -
Ty YRA9 Triode-Hexode Freq. Changer n X85 b i
V, | VRI® | R.F. Pentode lst LF, Amp. S ETwea -7
v, VRIGO | R.F. Pentode ond LF. Amp. " ETwes ~L71)
V. | ¥Rl | D.D.Triode | Det; AF. Amp. . DLz - ,Mg
Ve VRI101 D.D. Triode AV.C: BF.O. . DL83 7 W@
v, VI03 C.R. Tuning Tuning Indicator T, Y6l . o
indicator ;
W
are arranged to resonate just out- the capacitors Cas, Cae and Cyy
side the low irequency end of their” and the inductor L, Tts fusc-
respective bands. Not shown in  tion i5 fo &iter out interference {'x

+he circuit, but included in the
set, are amplitude lmiting . re-
sistors, These different circuit
arrangements are adopted in order
to render the calibration as inde-
pendent as possible of valve
characteristics. , Sl

Associated with the audio stage,
V,, is a low-pass filter comprising

This view of the receiver shows
the position of the valves and
most of the larger components.
The annotation agrees with that
on the theoretical circuit diagram.

generated in the many elecimical
devices fitted in an alrcraft
It has a cut-off at about 300c/s.

Although there is provision
for AV.C. its use is optional and
dependent on the position of the
master switch, of which §,, is
one unit. When in the extrems
anti-clockwise position, marked
0, A V.C isinoperatve and the
gain of the R.F. and LF. stages
is controlled by the amount of
negative bias applied by R,
This bias is graded according to
the requirements of these valves

D.F. VALVE
VRIO2

LRy

¥, cmio cous
RANCES -

C.F. ¥YALVE

VR 83
st
D.F. YALYE

ViR 99

i
H
i

JE———

e b e

N TR A it < et
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v e vl
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. in paraliel with it,

ouTPUT
“TRANSFORMER

SCREENED LEAD
FROM

OSCILLATOR

DSCILLATOR
TRIMMERS

COHLS

V, crio circut
TRIMMERS

¥y crip crReulT coits ©

T op oo T --V{CRED CHCONT
TRIMMERE
V, crip cimeuir cons
RANCES 1 82

WWith the cover of the coil unit, which is below the chassis, removed the wavechange switches and ali the mnuning

by the resistance metwork Ry,
R, and Ry, and is obtained from

. the resistor ®,, connected be-
‘{ween the H.T. pegative and the

earth lne.
Ganged with R, is another
voiume control potentiometer Ko,

swhich functioms om the AR
signal only.
Wher the master  switch is

moved to the " AV.C positicn
the gain of the R.F. and L.F. stages
is controlled solely by the AV.C,
systern, which has a standing
delay of approximately 13 volts.
The manual voiume control then
functions on R, only, Ry, being
put out of action by 5,,.

A minimum’ bias of between 3
and & volts is provided by R,
but this is reduced slightly on the

high frequency ranges I and 2 by.

resistor, Ry,
Thisis effected
by $,,, which is part of the wave-
pand switching comprising 5, to
S, inclusive. There are some
additionzl switches, not incinded

bringing another

in Fig. 1, for short-circuiting all
the idle ceils in the signal and

panel,

oscillztor stages.

The remaining three positions

" " gapacitors are accessible. Inductance trimmers are located on the vertical side of the coil box, facing the froat

cf the master switch relate to

direction finding so we are not

concerned with them here.
When used in an aircraft the

RECEIVER CIRCUIT VALUES (FIG. 1}

Resisiors Cap;c!iorsc :
1200 R Zp 10 Cas
2000 R 4pF Gy
1000 2 Ry, Ry, 1pF Gy
12k8 By P8 pF Gy (pre-set)
150 Ry HOpF  Cu G 4
2ED oo 200pF G, Gy, C‘u
9.2k R, By B By 300pF  Cip Cip Can Cau. Cog
10k s 537 pF  Gp
22k Ry By Ry Ry Ryn By 800pF  Cyy
27k R, By Ry Bue By By 9001 pF Gy Cans Con Caa
30kZ By 1,600 pF Cg
56k R Bye Rya Ry 0.002 L F Gy
AGORL Ry, By By By Bas 0.004 uF Gy
1500 Rop B 4,650 pF Cy
470 k2 Ry, 0.005 1 Gy
1MR Egy 6,190 oF Gy
2MO Ry, 9.00 puF Gy '
0.1 pF Gy Ca Cp G G Gio
Cz:r 36 ETY 28> 11> Clé’
N . Cll&' C&‘.
Polentiometers a5.F O
5080 Ry 4 uF »
50058 Ry Tuning Gang, Gy s Cie







Ex-R.AF, Communisation Recaiver—
R1135 obtains its working voltages
rom a motor-generator, but for
fixed station use a conventonal-
type mains supply unit is more

- practical.

' This unit must give about 4
amps at 6.3 volt L.T. and 230

volts H.T. at between 60 and,

70 mA.  As the audio output is
for headphones only it might be
worth while to include a power

-output valve for operating a loud-

speaker, :

A saving of about 1.9 amps can
bs made in the L.T. supply if
"the three D.F. wvalves are re-
moved, There will be no corre-
sponding saving in H.T. current
as these valves are virtually in-
cperative until the master switch

is turned to one of the three I.F,,

* positions,

The circuit diagram of a power
unit found suitable for the Rriss
is given in Fig. 2 and it inclades
a small tetrode for loudspeaker
operation. Provision is also made
ior using headphones when re-
guired.

If & metal chassis is used for
this power unit some precautions
must be taken in its constructon.
In the recsiver H.T. negative is
not connected fo the chassis as
usual, but has the bias resistor
R,, interposed. Thus if H.T.
negatve is joined to chassis in
the power unit and the two chassis
accidentally touch each other this
resistor will be short-circuited.

The three smoothing electro-

lytic capacitors C,, C, and €,
should be, therefore, either the
waxed cardboard type or if
“assembled in metal cases be of
the pattern in which the meta)
case is pot connected to either of
the capacitor leads.

i1t will be seen that two re-
sistors, R; and R, are used in
parallel for the grid bias supply
to the KT63 valve. This is an

. WAVE-EAND CQVERAGE

expedient adopted to  enable
standard resistors to be employed
as the optimum bias resistor
value for this valve is 420 ohims.
As shown in this circuit the
input for the KT63 is taken from

Fig. 2. Circuit diagram of a power -

supply unit for operating the R115z ™.
from A.C. mains.
Provision is made -

pin Ne. 6 on the power plug in f:::d ﬁ;&dphon::
!’“‘" T reception.
» &
Ru PIx G=—i
RECEVER 4 Prfime—,
POWER PLUC
Pieg=a—
Fi
the Ri1gss. This joins to the A simple form of tone control

secendary of the telephone trans-
former, which in the writer's
receiver has z ratic of approxi-
mately.-1 to 1. It is to be found
on the back of the front panel,

“POWER TUNIT CIRCUIT VALUES
7 (FIG. 2} :
E, 25k 3V
E, SEDLIW
R, Z5 k2 var.
R, 1000iW
Ry BROLGIW
Re L200Q1W
Gy 0,01 pF
2 25 pF (25-V whke.}
€ 16xF (450-V whe.)
0, Cy  BuF {450.V wkg }
Cy 1 pF (230-V wkg.)

L, 20-30H 75MA 2500
L, 10-20H 120MA 1560

between the B.F.O. switch, 5,,,
and the spindle cperating the
wavechange switches, Co
This: may not be the Ideal
method ~of connecting a power
amplifier stage but it seems to be
. guite  satisfactory
from the perform-
ance point. of  view

and has the advan-

J Wavelenglh  tu00 that no modifi-
Range | Frequency (Metres}‘r‘ cation will be peeded.
| 155 Moje 7.5 Moje 1624y 1he resistor. R, is
2§ 7.5 Meis-3.0 Mok 40-100- inclided fo prevent
3 i 1,500 kojs —600 koje 206500 the grid of the KTé3
4 {500 ke/e 200 kefs £00-1,500 being'*leftintheair "
5 i 200 kefs ~ 78 kefs 1,500-4,000 when headphones are
in use,

consisting of C, and R, is alsc
incloded.

The, blocking condeaser C, is
reguired to ensure that the correct
grid bias is applied to the KT63
valve. Without it there would be
two altemmative grid return paths,
one via R, to the H.T. negative
and the other via the secondary
of the telephone transformer in
the Ri1s5 to the chassis of th‘at
set.

As the chassis is at a positive
voltage with respect to the H.T.
negative line the actoal blas on
the grid of the KT63 would be
the difference of these two volt-
ages. - -

There is an alternative to the
inclusion of C,, however, and this
is to disconnect the secondary of
the telephone transfcrmer from
the chassis and join it to the H.T,
negative line in the Rzijss.

“Ackmowledgment is due to the
Controller of H.M. Stationery
Cifice for making available fech-
pical literature giving circuit
details and component walues.
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CONDENSERS
: i i i |
Corwiponent ; Grid Ref. C»ompnnmt[ Grid Ref. E Component i Grid Ref, ch.mponent! Grid Rel.
i | b ; it e e
q Chb [ Cu i De ] Cys I Ah S o L
<, Db i[ Ca ; Be i Cua ! Ah Cia . e
C, Ab, Dc i Cyy De : Cyy ; Ag [ : x!
< AbDe | Cm | Do~ Ch A 5 tnm 1 D
el b, Dc 1 Gy i Db Ca Ag oAb b Gy | Cd
c. Ce Lo, | B iy, ag P, 1w
C. Cl i Cys ; B | Coy Af L C,, i A
I N 5 Cag E Db ‘ L Af R A X Ch
<, cd i Ca P Ag i Cos Af Ag Y, Ca, Dh
Cre Cd | Cia i Ag Bg | Cou AR P C i
<y Ce i Cae : Bi, Db | L Ag : C,, : D
Cyy He S R B Cop Af PG U
Lo . Ac, Ce , Ca : a Eé Cs Ae Co: | D
<., L Be B Cpa ; Cg Ji Cou Ae, A | Can ! Txt
Ty : Ac Cus i Cy ; LPN Af | L™ : Ahb
<, | Ce * Cyy i Cu i C.y A : Cree ¢a
C,: D Ac Cus Do bh oy Cy A, Al B G 0 Cd
(-I* , Ab ' C“ | Dg <l Cos Ae, AT { Cl" n [
Cia i De : Ciz ! Cg ! Coy Ae, AT res Ce
P i Cn 1 oa | Ch Be, BL AL | O, Phug tvpe
o Ab i Cy Da i Cn Be, Bf | T
Cu Ab | Cia Da i Csy Af ! Cras { De
<l Ce,Cf 7 Cy ! Da | IR o Af [ Cie 1 Plugtvpe
<l L Ce CF D Oy Da L Cy Af g {0 2ow
<, P De D 1 Cy Da B v Bf S T e
Cae : Cd, e = Cys Ch i C:Ft I?b’ b 51 Crax H Ce
Cys ; Cd. Ce Cys Ca | Coy Ch ; E. : Ah
Ty i Cd, Ce B Cy, Ca Cy Ch i 118 i Ap. Ah
- RESISTANCLS
} I ; i
R, : Ch 1,y : Ac : R, Bi i Ry Ch
. i Ca ; Ry Ce, De | Hys Bi i Ry X Dy
R, ; Ce, De | ., Ce ‘ R, Bf p R;; Ca
R, Ce Ray De i Ris Ae j iy ] o N
R, i Cd i By Ce ks Ra e Ry H Al Ag
w | ‘oot RD ic.Bc | Ra Ae { M af
R, Y04 Y R Be T Ry Bl i Koy 1 M
H, i (¢ : Rie De i Ry, Bz | R., bh *
3, . e b R, Dt IR, nf i o ¢ Dnm
Ry, Tt ¢ Ry De i Ry Ch ¢ Ke, | Ce
R, I ; R, Dd I Ry, Ca TR, 1 L
R, . Df ' Ry, Dd L R, Ca Hee ' (2
Ry, | Ca T Ry Df } o Ca iR, | Cd
,, B R, Df ! . Ca bR e
H,, ; Ce Ry De : Ky, Cd ii Ree I Bh G nsed)
r,, Ce Ry, De Ry, Cb i it Ot
Ry ‘ e | Ry, ’ Ae " Ch i
Ry i Ac, Be | Rse Bf I Ry, Ca § }
COILS AND CHOKES
i i
I, © An L, Af | L, Af = Ly | Ce
i, i Ag ; Lia Af Ly Af i L. i Al
L, ; Ay L Al Ag Lis De, Be | Ly h Ab, Co
L, ! Db Lo, Ag L, Dd i La . Bp
L, {  Da L, Af 5 : De h . Cd
L 1 Ca L, Af 1, Ac L . Ce
L7 F Ag Lll Ae % 11_1 Ch r
L, i Af Ag Tne Ae i L, Ch i .
: VALVES
{ i !
v, | Ca. Dn Lo, Db, Bf ! V. D4, De, i v, Ce
v, | Da, Dg Cv Dc, Df H D Eoow, P, DA
v, | Db, Bf, Bg || PV, N Ca
SWITCHES
1 H it N
3, ;  Ba is, Ra ioos, 1 Be aj FS. | Alte Ah,
S, ! Ba IS, Ce I Ms 1 Ca CoCt
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‘positions in both types it is unnecessary to

‘prising a coil Ly, with a condenser Cyy,. In

"the switch section FSg.- The choke HF(,
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82.  An underside view of the chassis is given in fig. 16. The aerial circuit, anode circuit, and
local oscillator coils, associated condensers and resistances, and the wafers wr—wi, xr—x{, yr—yi, and
zr-zf of the frequency range switch FS are contained inside the Jarge screening case at the bottom
of fig. 16. Near the top edge of this container and, reading from ieft to right, are the adjustment
ports for the trimmmer condensers Coy, Cro Cap C,l, Coo Cas Cae. Cer Cope Cage Cisn Coun Corr Cia
and Cgy.  The location of components on the underside of the chassis and within the screening can

is shown in detail in fig. 17. -

3. The additional Afiltering com-
ponents included in the receivers types
R.I1155A and R.11538 are shown in the two
illustrations, figs. 18 and 19. These illus-
trations are respectively, chassis upper deck
and chassis underside views of the R.1155B
and show the complete arrangements for
suppression of M.F. broadcasting and radar
interference. There is only a limited number
of teceivers in service containing M.F.
suppression only and as the compjonents,
with one exception, are in the same relative

give illustrations of both.

84, Referring to fig. 18 the screening
can {1}, mounted over the three D.F. aerial
coil assembiies on the upper side of the deck,
contains the gnid rejector flter unit, com-

the R.1133A this can also contains a con-
denser C,,,, and a resistance R,,. In the
R.1153B these two components are located
in the H.F. coil box under the deck and are
connected between the choke HFC, ang

connected between the aerial tuning con-
denser Cyy and the control grids of ¥, and
V, is mounted on a bracket adiacent tothe
top caps of V, and V,. The illustration of
fig. 19 shows the H.F. coil box with the cover
removed to enable the positions of these
components to be indicated.

65. When using figs. 15 to 19 in con-
nection with the R.1153L and R.1135N,
paras. 34 and 35 should be consulted with HF
regard to the removal, re-positioning, or .- e L ((:ﬁk s i
addition of the items affected by the altered e : T
frequency ranges of these models.

Fra. 15.—R. I]ﬁaB CHASSIS, UPPER DECK

IHSTALLATION

85. The foLomng notes on the installation of the receiver duplicate, to some extent. the
installation paragraphs included in Chap. 1, on the traasmitter T.1134. This is unavoidably due to
the interdependence of the transmitter and receiver when used in zircraft.  From the tvpical instal-
lation diagram given in Bg. 21 it will be realised that the transmitier is the main focal point of the
wiring, The power unit connectors, and also the fixed and trailing aerials ‘and connections from
the receiver, plug into the transmitter. In laying out the eﬁmpmpnt in the’aircrafr the receiver is
placed in a convenient positicn for operation and whers possible it is at desk level. The transmitter
is mounted above or to one side of the receiver. The tuning scales of the receiver are to be easily
visible and the conirols accessible to the operator.

Reeeiver posifon
67. The receiver is normally positioned horizontally, but if space is limited it mav bemounted
vertically. The receiver is secured by mountings, tvpe 54, 2nd as these will be 80 deg. out when the
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RECEIVERS, Types R.1155, R.I1554, B,C, B, E, F, I, M, and K

INTRODUCTION

1. The receivers of the R.IESS class have been designed primarily for use in aircraft, in con-

junction with transmitters of
separate publication (4.F.23488)

the T.1154 class described in Chapter 1 of this publication. A
‘deals with the instaliation of the receivers R.1155L and R.1155N

in Air-sea rescue launches. Thé'parent type is the receiver R.1153, and later developments are
indicated by the use of a suffix letter. The main points of difference are shown in the following

table e . : ‘[
Recelver type : Type of c:zs‘;a I Remarks Freguency coverage
R.1155 Alsminjum ¢ !
R1ISD |  Steel . |
R.}II55A Alnminium l Filters fitted to prevent inter-
: ference from M.F. transmitters
R.1158E Steel {R.1155M is dfor use ounly at 18-5 Mc!s to 3 Mejs
ground schools) 1,800 kc/s to 600 kcjs
R.1155M Aluminiu 800 kcfs to 75 kufs
R.1155B Aluminiom ] As A or E, but HF chokes
} added te prevent interiference N
R.1185F Stee! } from radar transmitters
R.1185C Aluminium As A, but modified for H.F.
: D.F. Obsolete
R.1155L Aluminiom As B or F, but frequency ranges 1885 2ess to 800 kcfs
. altered
R.IIEEN * Steel | ] 500 kefs to 200 kejs
Facilities C -

2. Provision is made for the reception ol signals over a
in five rapges. These ranges are as foliows:—

& wide frequency band which is covered

3 i
' Receivers R.1155 and

Rezeivers R.IIS5L and

RIIGEN

Range No. B, C, D E F M .

1 {(H.F) 185 Meis to 75 Mels ! 183 Mcjs to 7-5 Mejs
2 {H.F.} 7-5 Meis to 30 Mess | 75 Mcejz to 3-0 Mcefs
2A (H.F) not applicable ' 3-0 Me/s 1o 13 Mejs
3 (M.F} ' 1,500 kc/s to BO0 kois 1,500 kcjs 1o 600 kcis
4 {M.F.} I 500 keps té 200 kofs 300 kc/s to 200 kefs
5 {M.F.} ! 00 We's to 75 kels not applicable

i

Modulated and unmodulated signals can be received on all ranges.
on certain ranges {mentioned in para.

Power supplies

3. Detailed descriptions of the airbarne
and the ground power units are described in
supplies are provided by a rotary transforme
This power unit is also the L.T. supply {or the assofiated t

on and off the receiver power supplies of a T.1134/R.1155 installation
The several Types of power unit available for inputs of 12 valts and 24

fransmitier master switch,
volts are listed in para. B8 of this chapter.

4. TFor ground insizliations, a power unit type 114 may Do used. T
Alternatively, a power unit tvpe 115 mayv be uied to pros

230-volt 50 ¢fs mains.

50 ¢/s maing, the input
portable stations and ra
supply from a power unit type 350

for the power unit tvpe 34, or 344,

Direction finding and homing

36) mav be carried out by aural or visuz! means.

power units are given in AP 11880, Vol I, Sect, 8,
A.P.11R8E, Vol I, Sect. 6. . When airporne, the power
r power unit driven from the aircrait electrical system.
ransmitter of the T.1154 class.

Switching
iz normaliv effected by the

e aperates directly from
e, {rom 230-volt

O mabile instaliations, eg W. T,
dio vehicles, the L.T. supply is wsualiv from accumulators and the H.T,

L PR






Aerials

5. The receivers may be worked on either fixed or trailing aerials for communications; a fixed
zerial, is normally used for the H.F. ranges, and a trailing aerial for the M.F. ranges. A suitable ioop
aerizl, such as type 3, is required for direction finding purposes. Aerial switching is interlocked with
that of the associated transmitter by a separate switching device, normally the aenal switching
unit, type J. In some instailations an aerial plug board may be used instead of the type ] switch.

Visual indicator
Type 1

VALYE TYPES
V| | VRB9A |v2] VYRGS V7| VRiO! Vigl V1103
V2| VRO A [V i VRIOOD (¥al vRiQl
¥3| VRIDD ¥s | VRIOD Vo i vRIOZ2

Trailin ' -
aerial ’ . Visua!

switching
Fixed Loop ¥9
aerial aerial [—

Signal Frequency [EANTS 2 1 F 2022 detector,
requency changer ifier mplifier meter limrtﬂ,'-@
amplifier and locel Vg, Vg K land bl Wy

Vg osciilator —
Va e
- JTANC
~ 8.f0
AV.CLing V7
1

Visual Toning
switching indicator
Vi & Vg vio

Fi16. 2—SCHEMATIC DIAGRANM

GEKERAL DEECRIPTIOR

6. A ten-valve super-beterodyne circuit is employed, 2 schermatic diagram of which i5 shown
in fig. 2. The communications circuit comprises the valves V,, V,, V,, V, ¥V, V, and V,,. For
direction finding the valves V,, V,, and V, are brought into use. The triode-hexode valves V; and
V, electronically switch the inpot from the HUF. aerial into phase and antiphase relationship with the
loop aerial at a predetermined frequency, Valve V, switches the rectified ontput to a visual indicator,
type 1, in synchronism with the aerial switching, Tke input to the visual indicator is limited by
one of the diode portions of the double-diode-tricde valve V. More detailed information is given in
paras. 7 to 53, which should be read in conjusction with figs. 3 to 14. '

Note.—Paras., 10 to 20 deal with the basic communications circuit of the R.1155 and R.1155D
{fig. 3). Varietions ip tbe communications circuits of later tyvpes are dealt with in paras. 30
10 85, 1In later sections of the chapter variations in difierent types are dealt with as they arnise.

Frequency range switch ‘ -

7. This switch is designated FS on the circuit diagrams and illustrations ip this chapter. T is
an Oak-pattern switch with four wafers, each baving front and rear contacts. In the diagrams
the individual wafers are annotated “w, “x”, “y"”, and "z, with " or “'r" added to indicate
respectively the “'front” or “rear” sechion of the waler, Thus FSy indicates the front section of
wafer ‘‘x’’ of the frequency range switch. The fonctions of this switch are to select the appropriate
aerial for the range in use, to select the correct coils for the grid and anode circnite of the R.F.
amplifier valve V, and the R.F. oscillztor portion of the triode-hexode valve ¥,; and toregulate the
grid bias on the H.F. ranges tc preserve constant amplifcation. The individual wafers involved
are “w' {loop aeral input and grid bias adjustment), “"x" (aerial and grid coils of valve V), "y” {anode
coils of valve V, and grid coils of hexode portion of valve V) and “2" {grid and anode coils of triode
portion of valve V).

o
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Easter gwitch
& This switeh is designated MS op the circuit diagrams and ilinstrations, and the wafer sections
are denoted by subscripts vsed in the same manner as already described for the frequency range
switch. There are five walers, “a’ {visua} indicator, and manual and autematic volume control
switching), *'b" (fixed ang trailing aerial cireuite aué DLF. biasing), “¢” {D.F. switching valves),
“d” {communications aeria) input) and e {foop aerial;, '
8. The five positions of the master switch provide the foliowing facilitieg:—
) ® ("OMNI"} .Normal reception for communications purposes. The gain of the R.F.
ampiifier, irequency—ch&nger and 1.F. stages is manually controlied by a potentiometer
Rem The AV.C. circuit is Inoperative.
(i) AV.C. The auiomatic volume coniral operates on the R.F, amplifier, frequency-changer
and IF stages. Manual volume contrel is by the potentiometer Ry, which controls
the andio inpyt to the output stage, .
(i’ BALANCE. This Position is used when balancing the two needies of the visual indicator
used for D.F, Purposes to allow for siight differences in the constants of the swifching
valves and associated circpits, S
(ivi VISUAL., The visnalindicator circuits, including valves Vi, Vi and V, are switched into
Circuit. AV.C. is provided.
v} = (”FIGURE—OF-EIGHT”). Io thiz position bearings may be taken aurally, using
the switck S, for the determination of sence ANV.C. s disconnected.

COMMUNICATIONS CIRCUITS, R;.i]SS and R.1155D
Aerial eoncections o ) i

10.  The fixed aerizl is connected topin 1 of the §-pin plig Py, and the'trailing aerial to pin 2
of the same ping.  The fixed resistors R, and R, are connected Across the'aerials and earthad at
their junction to provide leaks to prevent static charges accumulating on the aarals,

E.7, pmplifier etage

11, The comemunications circuit commences a1 the R, amplifier stage, the basis of which is
2 variable-mu H.F., pentode vajve Va2 Forranges f and 7 the fixed aerial is connected through the
condenser C,,, and coil Ly or 1, to the contro grid of V,. Similariv, the trailing aerial is connected
through condenser C, 50 and coil LoLyorl,on renges 3,4, 2nd 5. Sweieh sections MSye, MSy, F3y
and FS;; perform the necessary switching.  QOpn a)] ranges the coils are tuned by 2 variable condenser
Csq, which is ganged witk condensers Ceand Cy, for easze ofbperation.  Fach grid coil has a pre-set
trimmer condenser, These tondensers are numbereg €yt Cyy, and in addition C,,, is used op range }
{coil I.,) and in certain circumstances Cyos i Brred on Tange:s (coi] L0

abies the gain 1o be controlleg by varying

s done manuvally, and in cthers automatic
ned from 2 poraniial divider comprising
&re 1he by-pass condensers Cyspn Cyy, and c,.
ISTaNce Derwork in the AV O circuit,
¢hoare across Ry a standing negative

12, The variable-mu characteristic of the valve V,en
-the grid bias. In certaip positions of the master swiich
volume control is provided. The screen voleace
the resistors R,,, R,,, and R,. Associzred wiih
Bias for the control grid of ithe valve Veis pr
By returning this network to the junctic
bias of 36 volts is provided during no-s

Freguancy-changer stage
Hezxode section . )
[ :i___‘ LN

13, The triode-hexode vaive V, operate: as 2 frequenicy-changer. 'The cutput of the R.F,
amplifier stage iz inductively coupled to the signal grid of the hexode pomtion by one of the R.F.
transformers Lol L, L, or Lyy.  Belection of the Appropiiate circuit for each Tanuge is made by
the switch sections F54 andg FS;. Op all ranges the tuning of the grid circnit ic eliected by the
variable condenser Car- The secondary of each R.E. iransieimer is trimmed by one of the pre-set
cendensers C,y 10 Cpp. A coil L:s and condenzer C,. form & Glter tuned to the IE. of 560 kcfs. This
filter is included in the circuit on ranges 3. 4, and 3, to eliminste possible instability due to feedback
at the 1.F, .

14, The ipcorring signa) frequency i ag
The screep gride G;and G, are conrected and ing electrode Jor the injector grid which is
internally joined to the grid of the triode porion. triode functions as an R.F, osciflator at a
frequency greater than the signal frequency by 530 ke g, The sigmal and oscillator freguencies are

'signal grid G, of the hexode portion.

e

R T
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electronjcally mixed in the hexode portion and voitages at the difflerence frequency (

developed across the anode load, which consists of the coil L, and the condenser LOPP
derives its voltage from the potential divider comprised of Ris Ry 20d R, with the associated

condensers Cy; and C,.

Tricde section

560 keis) are

The screen

15, The triode section of the vajve operates as an R.F. oscillator and consists of a tuned anocde

circuit loosely coupled toan untuned grid circuit.
and L, are selected for each range by the switch FSy.

switched into the anode circuit by switch sections FS, and FSu. On ranges 3,

The grid windings of the coils L
The anode windings of L,

IR I_"xb_' L.,
to L, are similarly

4, and 5 the oscillator

is series-fed, the anode being connected toa tap on the secondary of the coil Li; Ligorl,; On Tanges
1 and 2 the oscillator is parallel-fed through the choke Limor Ly and coupling condenser C,, or Cipe
Liwand L, resonateat a frequency just below the lowest frequency in their respective bands. Each
tuned circuit is tracked to the signal circuits with pre-set parallel trimming condensers Cis to Cyy,
and fixed series padding condensers Css to Cyy. C4, determines the minimum capacitance of Cha
FREQUERCY [N
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Fic, 7.—A.F. riLtER CHARACTERISTICS

LF, stages

16, The receiver includes two stages of I.F. amplification emploving three

units.  The peaked response of this coupling is shown in the curve in fig. 6.
coupling exists between the tuned circyits of the band-pass units, the coupling
small condensers C,,, C,, and Cysy-  The coils are zdjusted to the 1.F. of
iron-dust cores.
forms the anode load of the hexode portion of the valve V.
Ry and condenser Cye.

condenser Cy; providing deccupling of the grid bias. Ths two IF, valves, V;and V .
mu F.F. pentodes, and on A v.c, their control grids are biased to full and cne-tenth AV ¥
The I.F. transformer units between Vi and V, and between V¢ and 'V are similar

respectively,
to that already described for the V-V, coupling,

Detector and ontpot stages

17, The cutput from the I.F. amplifier valve V, passes to the LF. transiormer uait L
This dicde acts as a detector, and the

is taken to one diode of a double-diode-tnode valve V,,
section functions as the output valve. The use of 2 second diode will ‘be dea
the D.F circuits (see para. 48}, The rectified veltage from the diode detector
two resistors R,, and R.,.

band-pass coupling

Verv little inductive
being effected by the

The secondary is connected as the grid circuit of V. the resistor R
& are variable-

560 ko/s by means of
The primary of the frst 1.F. transformer, with jts associated fixed condenser Cye
Decoupling is efected by the resistor
1 2nd

-.C. voltages

n 2nd

triode

It with in describing
is developed across

The resistor Ry, in conjunction with a condenser G, forms part of a
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R.F, filter system to prevent R.F. being passed to the AF, circuit, A condenser Cy, with R,
. decouples the cathode. The A.F. passes through a network cogpprising the resistor Ry, and two series
condensers C; and C; to a potentiometer Ry, the moving contact of whith is gonnected to the gnid
of the valve V,. The voltage developed across Ry is admitted at the grid of V,, the ancde load
of which is the primary of the cutput transformer Ly, by-passed by 2 condenser Gy, and connected
direct to the H.T. pesitive input pin § of plug Fy.

18. Before the potentiometer Ry, there is an A F. filter network composed of the condenser
C,,, and an A ¥, chole coil Ly,. The AF. filter network, which may be switched in or out of circuit
by the switch S, prevents the greater proportion of the frequencies below 300 ¢/s from reaching the
volume control Ry, and the output stage. The filter removes part of the naoises due to the aircraft
electrical and ignition systems. The A F filter characteristics are given in fig. 7 and the input/output
characteristics in fig. 9.
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Fig. 5. —IXPUT/OUTPUYT CBARACTERISTICS

Hgnual volume confrol
19, Manual control of the gain of the R.F. and LF. valves V,, V,, V,, and V, is effected by the
application of varving degrees of grid bias to their respective grids by the potentiometer Ry, When
the master switch MS is in the oMKl position the gnd of the output valve V, is joined through the
section MS.s to the top end, that is, further from the H.T. negative, of the A F. volame control Rqqy,
and the variable slider is out of circuit. The full A.F. voltage is therefore applied to the grid of V.
The autematic volume contrel (A V.C) system is inoperative. L
20. With the switch at omx1 the circuits arel— ‘
iy A fixed potentiometer, consisting of the resisters Ry, R,;, and R,. isconnected, through the
switch contacts MSas, to the slider of the manuai R.F. gain _control Rypye 0
(i) The A.V.C.diodes of V, (strapped togetber) are connected, through the load resistor R,,
to & point 3-6 volts negative along the resistors K; and R,, the rectified voltage across R,
’ operating the funing indicator Vi, ; : .
f:)" On rapges 1 and 2 the switch FSwy connects Ry, (and R, i fitted) acress R, to reduce the
sminimum biss voltage and alo the delay on the operating voltage of the indicator V.

21. The chassis is approximately 30 volts positive with respect to H.T. negative. The meibod
by which this figure and that of the 3-6 volts negative, previously mentioned, are assessed may be
understood from fig. 8. The eflective resistance of the potentiometer petworks across the suppiy,
having regard to the switch positions, gives & basis for caleulation,  (Effective resistance should not
be confused with the values given in the st of components.} The resistor R, has, at a minimurs,
R, & R, in parallel with it and these form a potential Zivider so that 26-4 volts are across R, and 3-6
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volts across R,. The marual volume control Ry 15 connected across Ry and any voltage between
—3-6 and —30 can be applied to Vyand V), for grid bias, This voltage is bfoken down by means of
the potential divider Ry, Ry, and Ry, for connection to Vg and V,.

Automatic volume control )

22. Automatic control of the gain of the valves V;, V,, V,, and V,, is effected by the strength
of the received signals when the master switch MS is in the a.v.c, posidon. Manual contro! of the
AF, from the detector dicde of V, to the cutput valve, that is, the triode of ¥V, is also provided from
the potentiometer Rgyyi The controis of Ry and Ry are ganged for operation and the panel
kneb is labelled voLUME conTrOL. :The position of the master switch MS determines which of the
potentiometers is operative.—OMNI {or Ry, A v.C. for Rypy.  The received signal applied to the grid
of the R.F. amplifier valve V, is amplified by the LY. amplifier valves V, and V,. The amplified
LF. voltage appears acress the primary winding of the third IF, transformer L,,. This primary
winding is tapped, and a proportion of the R.F, voltage is Jed to the strapped diodes of the double-
dicde-triode valve V,, . Rectification takes place and the rectified current fows through a series R.F.
choke L,;, and a resistance-capacitance filter and decoupling circuit composed of R,, and the

condensers Gy, and Cpes.

23. At the Av.Cl, BALANCE, and VISUAL positions, the switch section MS,; disconnects the slider
of Ry, and connects the fixed potentiometer R, ,, Ry, and R,, across the A.V.C, diode load resistor R,.
This dicde has a delay of 3-6 volts due to the drop across R, in series with R,. On ranges [ and 2
this delay is reduced to 2-4 volts by switching R, (and R,,, if fitted} across R,. The rectifed current
fows through R,,, R,,, and R,,, with R, in parallel, back to thecathode via R,. The voltage developed
across R, and the network R,,, R,,, and R,,, is divided tosuit Vyand V,, Oz Barance and visvar,
C,, is shunted across R, to give a longer time constant and reduce the flicker of the tuning indicator
Vie .

24. Approximately one-half the full value of the biasing voltage is applied to the R.F. amplifier
vaive V, through the line A v.c.2, tapping the junction of R;, and R,,. The grid-return circuit’
includes the resistance-capacitance circuit of Ry, and C,, to prevent back-coupling between V,,
and V,, V,, and V,, and has a time-constant which is much longer than the lowest incoming signal
frequency. The frequencychanger V, and the first I.F. amplifier V, receive full A V.C. bias voltage
from the top end of the resistor R, through the line a.v.c.3 and decoupling combinations R,,—C,,
and R,,-C,, respectively.- The second LF. valve V, receives approximately one-tenth of the bias
voltage through the circuit Ry —Cqp. )

23. The AV.C, is subjected to a voltage delay of approximately 13 volts, that is, it does not
come into operation until the received carrier reaches the predetermined level of strength represented
by 13 wvolts. This delay is partly’ accomplished by running the cathode of V, positive with
respect to its diode ancdes by means of resistors R,, and R, which are connected betwesn H.T.
positive and earth.  An additional resistor R,, is introduced for C.W. reception (i.e. when the switch
S, is on) to reduce this delay voltage. The full delay veltage is a composition of the voltage produced
here and the standing bias on the R.F. valves {see para. 26). The voltage delay assists in giving an
A V.C. characteristic which, for a change in input signal of 80 db. results in a change in output of

approximately 8 db.

" 26, None of the AV.C, controlied valves is automatically biased by cathode resistors. To
preserve a standing bias during no-signal periods, therefore, the resistance network of Ry,, Ry, and
R, is returned to a point which is 3-8 volts negative with respect to the cathodes. Onranges 1 and 2
(H.F.) this standing bias is reduced by approximately 2-4 volts in order to preserve reasonably
constant amplification over all tanges. Thisis done by introducing the resistors Ry, (and Ry, if fitted)
into the circuit by means of switch section FSar.

Beat frequency osciliator
27. In addition to providing AV.C, the valve V, alsc acts as & beat frequency oscillator, the
triode secticn of the valve being used for this purpose. The oscillatory circuit is of the series-fed
ipitts type, and consists of a coil L,, and the condensers Cy, and C;;. The Irequency of this
oscillator can be varied over a range of approximately 3 ke/s by means of a pre-set trimming condenser
€;;. This condenser can be adjusted by inserting a screwdriver through a smeall port in the front
panel. Automatic bias'is developed across the grid leak resistor R,,. The grid coupling condenser
is C;,. The oscillatory circuit is tuned to approximately half the LF,, that is, to 280 ke/s, and the
second harmonic of this is used to heterodyne the IF. signal. The use of the second harmanic
prevents the cscillator from being locked by incoming I.F. signal. The output from the cscillator
15 coupled through the condenser C, to the signal diode of the valve V,. The LF. signal is also
applied to this dicde and the A F. beat frequency voltage appears across the load resister Ry,.







{.}

Tuning indicator

28, Correct tuning of the receiver is indicated by a minimum angle of shadow in the tuning
indicator valve V,,.  This indicater gives a varying angle of shadow on a fluorescent “‘target’ anode,
the angle being dependent upon the voltage developed across the resistor R,, which is the A V.C,
diode load.

29. The tuning indicater valve operates as follows:—Connected to the triode anode is a
“defiector” wire which protrades into the path of the electron stream between the cathode and the
target anode. In the absence of a signal the voltage across the resistor R, is small, and thereipre
the negative voltage applied to the grid of the indicator valve is small, resulting in a high current
through the valve. This current produces a large voltage drop across Ry, in consequence of which
the potential of the triode anode is considerably less than that of the target anode. The deflector
wire therefore has a repelling action on the electrons approacking the target anode, and a V-shaped
shadow is produced. When the receiver is correctly tuned, the veltage across R, reaches a maximum,
the grid bias increases and the anode current falls, The rednced current results in a smaller volts
drop across R,y and the potential of the triode anode rises to a voltage comparable with that of the
target anode. In this condition, therefore, the deflector wire has a much smaller infuence on the
eleciron stream, and the V-shaped shadow on the target anode narrows to & minimum.

COMMUNICATIONRS CIRCUITS, OTHER VERSIONS

R.11554, R.1155E, and R.1155M

30, . These types differ from the -R.1155 and R.11550 in the R.F. amplifier stags, where filters
have been introduced to prevent interference from certain M.F, broadeasting stations having a carrier
frequency near to the LLF. of the receiver (580 ko/s}.  Receivers bearing the suffix letter M are identical
with the R, 11534 except that a corrosive fux was used in error during production. Receivers tvpe
R.1153M are to be used at ground schools only,

31. The three filters are the grid rejector circuit, Ly, and Cyyy, the anode rejector circuit, Ly,
and C,,,, and the anode acceptor circuit L,, and Cy;,. 1o addition, an assembly consisting of the
resistor R, in parailel with condenser Cyy, ts inserted to minimise the effects of the added capacitance
introduced by the grid rejector circuit. The circuit changes will be seen by reference to fig. 3, where
the modificaticns are shown as an inset on the full circuit diagram of the R.1155. :

R.11558B and R.1155F

32. The circuit of these types incorporates the filfer circuits of the R.1153A and, in addition,
thesix R.F. chokesannotated HFC, to HFC,in fig. 3A. These chokes are introduced to filter unwanted
frequencies due to certain radar transmitters. As will be seen by reference to the circuit, fig. 34,
HFC, to HFC, are in series with the aerial leads, HFC, is in the common grid circuit of the L.F.
switching valves V, and V,, and HFC, in the grid lead to the R.F. amplifier vaive V. A further
slight alteration to the circuit is involved by the fitting of the condenser Gy in parallel with the
resistor R, between contact 3 of switch section FSy and the primary of Ly,

R.1188C

33. The R.11553C was a moedified version of the R.1135A and was produced for use in Coastal
Command aircrait engaged on certain duties necessitating D.F. facilities on Range 1. = As this specizl]
reqguirement no loager exists the receivers have been declared obsoclete, but some may still be found
in service for normal communications purposes. The R.1155C required a special loop aerial in addition
to that normally used, and the receiver embodied a new dummy loop circuit for ranges 1 and 2 in
addition to the L, and C;; combinations used on the other ranges. These changes invelved altera-
tions aisc to the switching circuits. In view of the small number of receivers affected and the fact

that they are obsolete, no circuit diagram is given.

B.1185L and R.1155X S R

34. The R.1155L and R.1133N are developments from the R.J155B and R.1155F to meet
requirements for reception on the 15 to 3:0 Me/s band. The frequency coverage therefore differs
from that of the rest of the R.1133 series, range 5 (206 ke/s t0 75 kefs) having been omitted and range
2A {3-0 Mc/s to 1-3 Mc/s) inserted. Thus these types have a continuous freguency coverage from
18-5 Mc/s to 200 kc/s with the.exception of the band between 600 kefs and 500 kc/s.  The changes
have necessitated considerable alterations in the R.F. amplifier, frequency-changer, and R.F.
oscillator stages, and a circuit diagram iz given in fig. 4. Apart from the cbapges io these stages
the circuit remains basically that of the R.1135EB. : ’

" 85, It wili be seen that the coils L, L, and L,; {range 3) bave been removed from the circuit
of the R.11558. Range 3 and 4 coils have beet repositioned in the circuit diagram angd alterations
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bave been made in the wiring of the switch sections FSy, FSy, FSye, YSy, FSp, and FS,. Three
aew coils Lo, L., and Ly bave been introduced for the new range 24° Other components re-
positioned are the resistors Rye. Ry, Ryp and R,;, and the condensers Cra Coyr Cyp, and Cip- New
resistors, R., and R,,, and a condenser Cy;, have heen added, and R, and Cas have been removed,

THE PIRECTICN-FINDING CIRCUITS

36. The change from the communications circuit to the direction-finding cireyit is made by the
master switch MS, of whose five positions the three labelled BALANCE, VISUAL, and o {figure-of-eight)
are for this purpose, Simplified diagrams of the D.F. circuits are givenin figs. 1040 13. The receiver
may be used for direction fnding on ranges 2, 3, 4,and 5. The D.F. ranges of the L and N versions
areranges 2, 3, and 4. On the R.1155C (now obsolete) D.F. was possible on ranges i, 2, 3, 4, and 5,
With z suitable loop aerial used in conjunction with the H.F, aerials the following facilities are
available:— .

i} Determination of bearing of a given fransmitter, with sepse diserimination by visnal or
aural means,

(i} Homingontoa transmitter by fixing the lcop aerial in relation to the aircraft and majn-
tzining course so that the two needles of the visual indicator type 1intersect on a line marked
tentrally-on the face of the instrument, :

37. The loop aerial normaly used is the type 3, which has a nominal inductance of 100 HH,
and self-capacitance when iastalled of 20 #uF. Inorder to effect a match between this asrial and the
receiver a small pre-set condenser Cyo4 15 built into the loop lead terminating plug,  When the total
lcop and iead capacitance is too small to enable tuning €0 be eflected by Cyg  alone, the fixed condenser
Cios may b= inserted in paraliel with C,_,. The procedure to be adopted for matching is described
In para. 72, When a loop aerial other than type 3 is employed a suitable inmpedance matching unit,
such as the type 12, 13, or 15 should be used to enable the input tuned circuits to gang correctly
with the other tuned circuits. These units are dealt with in Appendix 1.

General principles

38, Direction finding is accomplished either by visual or ayral means.  The avral method used
follows the well-known practice of swinging the loop for a minimum, and then sensing by Superimposing
fixed aerial voitages on the loop voltages, {The theory of this system of direction finding is covered
in Chapter XVI of AF.1083.) The method used for direction-finding by visual means employs a
principle known as the “‘switched heart”. Before the circuit is dealt with in detail this principle

should be understood; its features are briefly as follows.

- 88 A pnshopull gesillator opsiating at either 30 ¢/s or B0 /s is used to switch the fixed aerial in
such a manner thatits voltages are applied alternatelyin phaseandin anti-phase with the instahtaneous
voltage dus to the loop. The same oscillator simultanecusly switches the rectified outpuot from the
detector stags alternately to the two pairs of moving coils whick Operate the indicator needles of a
visual indicator. Thus one needle is moved to an extent proporticnal to the fixed aerial voltage
plus the icop voltage, and movement of the other is proportional to the fixed aeraj voltage minus
the loop aerdal voltage. Therefore, when the loop zerial'is swung until the voltage induced ig it is
nil, both the needles will rise to the saIme extent.  This will be when the loop is at right-angles to
the bearing of the transmitres. This state of affairs is indicated by the point at which the crossed
negdles intersegt falling on a vertical white line painted on the face of the instrument. For homing,
the loop is set in reiation to the aircraft—asualiy athwartships—(see para. 103 with regard to other
settings) and the pilot swings the aircraft until the two needles cross on the trertical line, thereafter
maintaining course by keeping the point of intersection of the needles on this line,  Since the voltage
actuating each needle is represented by a cardioid carve fsee diagram C of fig. 141 it will be clear
that any deviations from course wili cause one peedie to fall and the other to rise, as a resylt of which
the point of intersection will move off the vertical line. The significance and Wsé of such movements
for sense determination is explained in paras. 52 and gg. : L

L.F. oscillator for D.F. gwilching :

4G, The tricde portions of the triode-hexode valves Vi and V, are connected as a push-pull
oscillator. The frequency of this oscillator is determined by the constants of the tuned circuit con.
sisting of the primery winding of the L F, transiormer L.y angd the two fixed condensers O, and Cys.
When the switch S; is open the oscillatory frequency is 80 ¢/s. Closing the switch §, throws the con-
denser C,; intc circnit and thereby lowers the frequency :030 /s, The higher frequency is used when
D.F. is being catried out on a W.T.signal, angd the lower frequency when R.T, signals are being used.

The lower frequency causes negligible interference with R.T, intelligibility but is too low a switching
frequency for W. T, signals,
F (25184) :
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F1e. 11.—L.F. OSCILLATOR SWITCHING CIRCUIT

Aerial switching
41, Theuse of the centre-tapped secondary winding SEC 1 of L,, has the efiect of simultaneously
applying equal, but anti-phase, voltages to the oscillator grids of V) and V,. During a positive
half-cycle the grid is held onlv siightiv positive due o grid current developing a biasing voltage across
the resistor R, In the negative hali-cycle the full secondary voltage is applied to the oscillator
grids. Since these grids are connected 10 the injector grids (Gy] of the respective hexode portions,
the effect is to bias the hexodes to cut-of during alternate half-cycles at the cscillator frequency.
Tie fixed-aedal volcage is therefore applied through V', to C,, during cne halfcyvcle, and during the
next half-cycle, when the valve V, cuts of, the aerial voltage is applied through V, to C,,. As the
two condensers Cy and C, are at opposite ends of the loop aerial (and of the coil across it, which forms
the pri ¥ of an R.F. ransformer) the oscillator semves 1o switch the fixed asmdal voltages at the
1o phase and anti-phase with the loop aerial input. The resultant
of ¥y by inductive coupling to the grid circuit of the range in use,

42. The H.T. pusizive ized 1o the anodes of the trode sectiens is via a voltage dropping resistor
R, and the centre tap of the primarv winding of L., The hexode anodes are fed through the R.F.
choke assembly L,, and the dropping resistor Rys.  The associated by-pass condensers are Ca Coy
ge is provided by the twb potentiometers R Reeoand Ry, 0r Ry,

and Cyy A suitable screen voltag o
Ry, and Ry, the by-pass condensers being O and C,,. The cathode biag is provided by the.resistor
Ry by-passed by Cpp. K, provides a grid rzturn for the hexodes.

Visual indicator switching

43, The basic principles of operatizn of the visnal indicator have been explained in paras. 38
&nd 8%, and the switching circuis emplosed to operate the visuzl indicator, type 1, wili now be dealt
with in detail Simplified circuits are given in figs. 12 and 13, :

44, The amplified signal voltages are applied o the anodes of the double-triode valve Ve It
is comvenient to regard the two secrions A and B of V; as diodes which are switched into and out
of cperaticn by the grids G, and G,. The grids are connected to a secondary winding sEc2 of the
L.F. transformer L,, and, by a similar arras gement o that used in the osciliator stage, equal but
anti-phase voltages are applied to the two grids of V, in svnchronism with the aeral switching. The
voltage applied to the grids of V, is approximately 30 volts (R.M.S) at 30 ¢/s or 44 volts at 80 ¢/s,
The resistors Ry, and R,, constiture a potenticmeter connected between H.T. positive and the
cathode of V. The grid retumns of V¢ are connectad to the junction of these two resistors and conse-
quently the grids are at 2 potential positive with respect to the cathode, reducing the valve impedance
and increasing sensitivity, ’ : =

o
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CONCISE DETA_{LS GF RECEIVERS Types R1155 R11554, B, ¢, D, B, F, L, ZifI and N

Purpose of Eqmpment

Type of Wave

TFrequency Range .

Maximum Sensitivity ...

Selectivity ...
Output Impedance -

Valves

Power Input

Power Qutput

Stores Rei.

Approx, Overall Dimensions

Weight .. ...

Associated Eguipment

Desagned for use in air¢raft with transmitters of the T.1154 class.

. Also used in some. A.S.R. launches, radio vehicles, and ground instal-

Iatzons
B I

C\" MCW a.nd RT.

Promdes communications and direction-finding facilities,

Types R1156L and N only
183 Mcys to 600 kefs

500 kess to 200 ke/s

5680 ke/s

185 _Mcjs to 3-0 Mcss
1,500 ke/s to 600 ko/s
300 kofs to 7okefs
All versions use an LF, of
Input of 10 micro-volts at 210 kejs gives output in excess of 50
milliwatts
Input of § micro-volts at 14 Mcjs gives an equivalent output

Approximately 4 kefs to 6 ke/s total bandwidth for § db atteanation

5,000 ohms

Function Description Type  Storss Ref.
Visual TH/F switching Two triode-héxodes V.R.DSA 10E/757
R.F. amplifier Variable-mu pentode  V.R.100 10E/278
Frequency-changer Triode-hexode V.R.59 10E/277 -
I.F. amplifier Two variaghle-mu V.R.108 10E/278

pentodes :

AV.C and BF.O. Double diode tricde V.R.101 10E/280
Speech diode, visual Double diode triode V.R.101 10E/280

meter limiter and

output . '
Visual meter swﬁ:ch- Double triode V.R.102 10E/27%
. ing
Turiing indicator V.1.143 H0E/303

Omm and A V.C
Visua! DF.

approx. 43 watts
approx. 50 watts

Max. 200 milliwatts into 3,000 ohms impedance

R.1153, 10D/98; R.11334, 10D/820; R.1155B, 10D/13043; R.1155C,

10D;11035; R.1133D, 10D:1331; R.1153E, 10D/1332; R.1155F, 10D/1333

R.1135L, 10D/1477; R.1155M, 10D2/1597; R.1155N, 10D/i667
- Lensth Width Height
4 164 in. S3n. 11§ 1n.

Aluminium versions approx. 26 Ib,
Steel versions apprax. 32 1b.

Transmitters, T.}1134 series

Resistance units, types 47 and 52 and 52A

Aerial switch unit, type J

Visual indicator, type 1

Impedance matching units, type 12, 13 or 15

Pawer units, types 32, 32A, 328, 33, 334, 338, 3, 344 33 354, 114,
115, 268, and 380
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