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OPERATING INSTRUCTION
MARCONI DOUBLE DIVERSITY TELEGRAPH RECEIVER

A peherel deseription of the receiver is ghbven
under "Technical Deseription" and & cemplete set of
drewings is al;o attaeched to the sbove. These instructiens
are intended to aid in the operation of this type of
receiver when in cemmercial use.

The tuntng of this type of receiver may appear te
be somewhet difficult at firste This is largely owing te
the narrow band widths employed. It is suggested that
each member of the staff oo-opcrato in keeping the tuning
record of the receiver up-te-date by entering the setiings
of any new station tnuned in.

The receiver is of the douhle super-heleredyne
type and its prineiple of operation is the same as any
other super-heterodyne receiver. By reference te drawings
Noes 2477 and 2478 it will be seen that the receiver employs
four stages of R.F. amplification, lste deteator, lst.
heterodyne, six stege 250 EKC lst. I.F. amplifier, 2nd.
detecter, 2nd. heterodyne, four stage 206 KC smplifier,
3rd. detector amd recerding eircuits. Sk

A different type of feeder termination is employed
from that used on the older receivers. The present type
of termination has been adepted in erder that & more
satisfactory signel-to-static ratio may be obtained. The
fedder is terminated on & seperate inductance inductively
goupled to the grid induetance of the lst. R.F. amplifier.
Both circuits are bedth tuned to resenance by means of
variable condensees. The coupling between the twe circuits
may be varied by means of a control en the fronjy panel
marke® "A COUP™ ., The feeder coil is tapped and by means eof
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a plug arrangement any aumber ef turms, up to' the fill
number on the coil, may be used te vary the wave range.

The feeder tap is controlled by a sliding phosphor bronze
finger mounted inside the ceil and by meesns of the contrel
marke@ "FEEDER TAP"™ the feeder tap may be varied frem zere
to five turnge. An indicateor en the fronpy panel shows the
number of %urns connected acress the feeder, In practice

it may ve found that the feoeder tap for hest signals is enly
& portien of a single twrn and that the cerrect adjusiment
may seriously decreass the signnls being received on ether
receivers connected to the same antenna usystem. To overcome
this d1ffieulty it is advisable to inerease the feeder tap
somewhat teo prevent less of signal on ether receivers,

The coupling between Ph8 feeder eirenit and the
1st. RoFe amplifier should be kopf as 1ei_so as possible,
consistent with goed ojmrating conditions. When heavy
- statie is experienced it is necessary that vei'y loose coupling
be employed if the bhest possible eircuit conditions ars te
be obtained. If tight coupling is employed heavy static
eraghes are likely to cause oross medulatien in the lst.
Rele amplifier valve and should this take place tle selectivity
following the lst. R.F. amplifier will be of ne use in reducing
this type of interference. The same remrks are alse
equally applicable te a strong interfering station,

During the testing ef the receivers it was found
that the gain contrel of the lst. R.F.A. should be adjusted
go that the feed is approximetely 56 mle. In this condition
the amplifier gain is considerebly reduced but the leoss in
signal strength is more then compensated for by the great
reduction of noise obtained. It was aleso cbserved that
gignals seemed to be more constant in strength when the
emplification of this stage was reduced., This, however,
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may net apply to all cenditions.

. The tetal gain of the receiver is of the order of
250 DB, a voltige gein of 3.16 x 1012, It is easily
understeed that it is impossible te make use of all this
smplification owing %e receiver neise, which is mostly
valve neise cemmonly known as "Schottky effeet" . The total
amplification pessible te use &s about 120 DB and even ai this
V?Luo there will be considerable valve noise present. These
remarks should be kept in mind when using the receiver,
The large number of sVages emplsyed are met for the purpese ;
of obtaining a Bigh gain but rather te ebtain good selestivity.

Ag mentioned in the "Technical Description™ four
stages of R.F. amplification are employed. This number of
stages haye been used t:r’:eoquntc gelectivity and freedom
fron image intorference. Under mormal it shokld het be
negessary to use the full gain of the amplifier but there are
times when it is desirable to keep the R.F.A. gain dpather
high and reduce the amplification elsewhere.

As a Mther aid t% a?.}r. Mﬁ:‘mtim of statie,and sther ‘
types of interference, the input is doubled tuned. The
detector coupling ceil is inductively coupled te the grid
gircuit of the lst. deteator. This coupling may be varied
by means of the conirel marked "DET COUP", Remarks coneerning
the adjusiment of the feeder cirduit else apply heve, if
gnything mere se owing to the fact that the lst. detestor
is biased ¥o soct as 2 medulator and is therefor more muﬁég;ciblo
te cross modulation from static, Much can be done by correct
usage of the feeder and detector coupling eircuits in
reducing the smeunt of stetic mulilated slip reeeived.

The }st. heterodyne circuit requires ne explanation,
I% is of the standad®d type. The "VER™ contral covers enly a

very small band in cemparisen with the older type of receivers
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and when searching for a statieon this must be berne in
mind. Normally the lower Heterodyne position is used for
reception.

The lste I.F. amplifier has been fitted with
an adjustable attenuater having a range of 0 te -80 DB,

This is the main gain contrel of the receiver and should
be used whenever it is desired t# vary the gain. The total
gain of the lst. I.F.A. is approximately 90 DB and at ne time
ould the full amplification be used.

\\;?i For tuning purpeses & monitering circuit hes been
inoluded in the 2nd. detector cirouit. When it is desired
to pick up & new stetion this eircuit should be used.
Switch the 2nd. heteredyne bbntrol of Rl or R2, depending
on which receiver is being used, te the "TUNE" pesition,
switch off the 1 EC medulator, otherwise an ﬁncdnfcrtably
loud 1 KC tone will be heard in the headphones plugged inte
the monitering eircuit of the 2nd. deteotod, then switeh
the 2nd. detesctor condrel te "TUNE"., The monitoring eircuit
will new be ready to receive any signals from the 2nd. detector.
When the station has been correctly tuned 1nﬁsw1teh the eontrols
back to the "RUN" pesition. The headphones are now plugged inte
the monitoring jack mounted on the front panel of the main
bridge unit. IR the station being received is using a pure
CeWe carrier it may be desirable te awitoh on the 1 KC
godulater. When the controls have been switched to the "RUN"
positibn it will be necessary to put considerable attenuation
in on the lst. I.F.A., otherwise serious everloading will
result, ' ;

The same preceedure is carried out in tuning the
other receiver. This bringsnthe signals from each receiver
up to the 3rd. detectors of the main bridge unit. Three
key switches mounted one above the other én the left hand

b i 5 WIS
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gide of fho front panel of the mein bridge unit, contrel
the receiver outphits and combining eircuits. The top
key switeh is marked "MAIN B" the centre switch "MON" and
the bottem switeh "%. Be" VWhen the key switch marked
"MAIN B"™ 4s in the up pesition Rl (receiver on left hand side)
is connected te the main bridge unit, in the down position
R2 (receiver on right) is connected te the main bridge unit
and Rl is disconnected. In the central position both |
receivers are connecbed te the main bridge unit., The "MON"
switoh is used to monitor either receiver or e combined
outputse The "AUX B" key switeh is used only when it is
desired to operate the twe receivers independently of each
other, If the main bridge is being used with Rl and it is
desired to use the sux. bridge with R2 the aux. bridge key .
switeh is set to R2, ' When the aux, bridge is not being
used care must be taken te see that the "AUX B" switeh is
always in the central position ( OFF ) otherwise twe batteries
will be connected to one of the 3rd, detectors which will
cause trouble.

Suitable bias controls are mounted on the frent
pahel of the main bridge unit for varying the bias, over a
b volt range, a‘;ﬁw@ued to 3rd. detectors. The third detectors
are alse each fitted with a grid limiter circuit. The
limiter consists of & .1 mfd. condenser shunted hy & 56 meg,.
resistor connected in series with the ground return of the
grid circuit. The purpese of the grid limiter is te
reduce overloading of the 3rd. detector. A very strong signal
will cause the detector te draw grid current and if the &8
limiter is in eircuit this grid current will flow threugh the
b meg. resistor preducing a tolfage #rop equal te IxR. This
voltage drép is applied to the grid of the valve as exfra bias

thus tending to prevent the valve being overloaded by insreasing
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the negative bias. The purpese of the condenser is teo
prevent the extra biag applied te the grid of the wvalve
being removed during the space periods between the
characterss The time constant of the eircult is 50
milliseconds which is sufficient te cover most speeds
of keyinge. When rapid or very deep fading is experienced
the grid limiter shaduld be cut out of e¢ircuit otherwise it
mey cause drop-euts on the slip. Care should alse be taken
te see that the gain of the receiver is net too close te fho
point where & slight inerease in signal sprength will cause
the detector circuit teo bleck and thus cause sticks en the
skip.
The limiter circuit of the bridge circuit is
gsomewhat &ifferent frem those previeusly employed in that
& type 77 screen grid valve ic uced instead of a triode.
The sereen grid valve lms been found te be very sensitive 4
for this purpose. The limiter is operated by the veltsze
drop across a 30,000 ohm resistor in the detector plate
eircuite This resistor is of the variable type and is used
as a voltage divider for the grid of the limiter valve,
By operating the contrel marke® "L RES™ it is possible te
prevent the limiter functiening until a certain strength
of signsal is received. This is helpful in diseriminating
against neise and statiec. 4
Three marking velves have been installed with
mesng provided for cutting them in or out of circuit one
by one. For normel working twe valves should give sufficient
marking current te operate & mechanical relay efficiently,
however sho uld high speeds, above 180 W.P.M.,be used,
it would be desirsble te increase = the marking current
and thereforeall valves should be plased in cirocuit. The
mark-space g:lmﬁnotor is calibrated directly in nim-

ampse
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Shoﬁld & valve relay be used instead of a mechanical $‘$$¥ relay the
marking and spacing circuits are not used. The bias obtained from the
limiter plate circuit would be used to operate the valve relay.
Four sets of plug-in colls are supplied to cover the wave

range 13 to 80 meters. The coils have been marked as follows;-
Each coil has been suitably engraved to permif quick identifisation,
for instance the heterodyne coils have been marked HET. The coils
are also marked to show which side of receiver they belong left or
right. The number of the receiver follows the receiver designation.

Example;-a co0il marked I2 wbuld mean that it belonged to the
left hand receiver of receiver No 2,

To distinguish one range from another various coloured handles

have been used as follows;-

Range 1 13 - 19 M BLACK
- 2 19 - 30 M Brown
" 3 30 - 50 M  Red
e 50 - 80 M Black with white dot
New ¥ork only " &5 80 - 100 M  Black with Red dot.

By using coloured handles it becomes & simple matter to check
over the coils to sec if a wrong coil has been plugged in.
The following feeds are correct for the telegraph receiver.

R.F. 1 8 m/a (Bar. rec'r 6 m/a)
2 6 " o 6
3 6 " . 6
4 6
Det 1 2.5
2 245
1st Het 6
ist I.F.A. 1 2.5
2 4.5
3 2.5
4 4,5
b 4,5
6 4,5
7 4.5
2nd Det D 1 1.0
D2 1.0
L.F.A. 3.0
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2nd Het. 01 6 m/a
A1l 1.0
A2 1.0
M 4.0 With mod. switch in.
02 6.0
A1l 2.0
A2 2.0
2nd I.F.A. 1 4.5 (Bar rec'r 6.0 m/a
2 4,5 . - 6.0
3 4.5 - " 6.0
4 4,5 - " 6.0
b 0 with no signal
6 o i Lid " "
Bridge Unit M 1 3.0
M2 3.0
«25 on signal
‘ The above values may vary as much as plus or minus 15% without

causing trouble. The feed of new valves has been found to vary
considerably.

The 2nd heterodyne unit employs oscillators of the constant
frequency type. This type of oscillator has been used to insure
little trouble being experienced with drifting frequency.

The 180 KC oscillator once correctly adjusted should
seldom need attention anaithe practice of frequently adjusting the

‘ 2nd het. is to be discouraged a&s much as possible in the operation
of the receivers. The 2nd het. is common to both receivers and
any incorrect adjustment of the 2nd het. will adversely effect

the operation of both receivers.
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i8%. I. 7, AMPLIFIER UNITS

The schematiec connectionsnef this unit are
ghown on drawing Heoe. 2469 This unit censists of a six
stege 250 KC amplifier heving speeinl filder cireunits te
give the desired selectivity. An attenuator having a range
0 to -80 DB has been incorporated in the unit. This
celibrated attenuator, although primarily designed te
enable the gain of the amplifier te be edjusted, is very
useful for certein measurements on the receiver. The total
gain of the smplifier is sppreximately 90 DB, The band width
of the amplifier mey be set to any desired width shouvld it
be found necessary te use another band wifth at some fubure
date. For telegraph purposes the band width is normally set
between Bwe and twe and one half kilocyecles.

2nd, DETECTOR UNITS

The schemstie connections of this unit are
shown on drswing No. 2470, The unit econtains the 2nd. dstestor
and monitoring smplifier which is used for tuning purposes.

The 2nd. deteotor employs two iype 6C6 valves
in push-pull errangement. Provision has heen made te permit
gseparate blas adjustment of each valve in order that the
carrier from the 2nd. heteredyne may be balanced out,

A switeh on the front panel enables th§ 2nd.
deteotor output te be switched to the 2nd. I.F.A. or to the
monitoring amplifier.

2nd, HETERODYNE UNIT

. The schematic connections of this unit are
shown on drawing Ne. 2471l The unit contains three oscillators
égi 250 and 1 K.c. The 4;2-50 oscillator is employed for
hot;rodynins ﬁho signnla fran tho lat. I1.F.A. to & frequency

of 58 KC for the zna. I’\r.x. The. 1 KC escillator is fer the

ﬁ‘" =03
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purpose of modulating the 184 KC escillator in order that

gstations using C.W. pay be heard at the 3rd. detector.

The 260 KC oseillater is préevided for tuning purposes when

a new station is being first pleked upe. It is used in

conjunetion with the monitering emplifier of the 2nd. detector.
The osecillators are of the constant frequenoy

typee The outputs from the-gg; and 250 KC oscillaters are

fed inte coupling valves. A suitable switeh enables the

outputs of the coupling valves to be connected to the 2nd.

detestor circuit. The outputs te the 2nd., detzctor units

are carried in cencentric copper feeder.

2nd., I. Fs AVPLITTER UNITS

The schematic connections of these units are
shown on drawing Ne. 2472, The unit contains a four stage
EQ'KC amplifier having a gain of approximately 80 DB, The
filter circouits are of a tyﬁe gimilar te those employed in
the lst, I.F.A. An attenuater 0 te -40 DB, calibrated in 4
DB steps, has been incorporated for varying the gain of the
amplifier, Like the lst. I.F.As it is pessible te vary the

band width should it be desirable to do so in the future.

MAIN BRIDGE UNIT ‘
The schematic connections of this unit are |
shown on drawing No. 2473, The unit contains the 3rd. 53
fAetectors off each receiver, combining and menitering eirechits,
limiter and bridge ecircuit,
The moniteoring eircuits are ineluded for
checking the operation of each receiver aurally.
A resistor shunted by a condenser is
incerperated in the gréund return of the gridé cirecuit of
the 3rd. deteebor valves to act as a limiter when streng

signals may be received that might possibly satupebe the

g
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Zrd detedtor valve. A switch is mounted on the panel to dut this
limiter arrangement in or out of citcuit.

The limiter employs a type 77 velve and operates from a voltage
drop obtained acrose the reeistor in the plate circuit of the 3rd Det.

Phree marking valves have been supplied in the bridge circuit
with means to employ one, two or three valves, this permits & larger
marking current to be obtained when high speeds are to be received.

Provision has also been made to key a valve relay from the

limiter oircuit should it be desired to use a valve relay.

i CU

POWER SUPPLY UNIT.

The schematic connections of this unit are shown on drawing
No. 3817. This unit controls the L.T. and H.T. supplies to the three
bays. Should trouble develope on one receiver the power supplies of
thaet receiver may be disconnected without disturbing the operation of

the other receiver.

COIL BOXES.

These unipys are mounted at the bottom of the bays holding .
the receivers. Provision has been made for storing the coils away

neatly when they are not in use.
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