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DIMENSIONS.

Height
Widch

Depth

WEIGHT.
Model 904
Model 905

DIMENSIONS.

Height
Width
Depth

WEIGHT.
Model 706
Model 707

Model 904
173 Inches.
23 ”»

14 .

82 Ib. net.
87 Ib. net.

Model 706
173 inches.
n "

4 .,

82 Ibs.
87 ibs.

“HIS MASTER’S VOICE”
MODELS 904 & 905

Model 905
195 inches.

26
144

96 1b. gross
103 Ib. gross

EXTRA LOUDSPEAKERS.

"' His Master's Voice "' Models 172 or 184 are
recommended. Detalls of connexions are given on

page 3.

CONNECTING A PICK-UP.

The ** His Master's Yolce " Models 119, 120 and 122
Record Phg: or the No. || Pick-up are recom-
mended. Ils of connexions are given on page 3.

MARCONIPHONE MODELS
706 & 707

Model 707
18} inches.

26
14

96 Ibs.
103 Ibs.

EXTRA LOUDSPEAKERS.

Marconiphone Models 144 or 196 are recom-
mended. Detalls are given on page 3.

CONNECTING A PICK-UP.

The Marconiphone Model 25 Pick-up Is recom-
mended and should have a 7,500 ohm resistance wired
across the pick-up plugs for perfect matching. Detalls
of connexions are given on page 3.



SPECIFICATIONS

VOLTAGE RANGE.

200 to 250 volts, 50 cycles.

At 224 volts 98 volt amps } Radlo
85 watts 2

% voit ampé }Televmon.

FUSES.

This Model is fitted with a Heat Coil.

Part No. 167058. Yellow, |.6 amp.

Nevertheless it is recommended that it should not
be connected to a supply point fused to carry more
than 5 amperes.

SPEECH OUTPUT.
Approximately 3 watts maximum,

SWAVELENGTH RANGE.

Television, fixed tuned {9%’ m:g_:i \s/;t::g
16.5— 52 metres Short Waves.

Broadcast { 200~ 550 metres Medium Waves,
750—2,000 metres Long Waves.

VALVES.
Marconi MSP4 H.F. Amplifier, television and
broadcast (VI). -
w  X4iC Frequency Changer, tele-
vision and breadcast (V2).
o KTZ4) LLF. Amplifier, television and
broadcast (V3).
w  MDH4 (Met) Sozmd Detector and AV.C,
V4).
»  KT4i Sound output (V5).
w  KTZ4l I.F. Awpiifier, tcievision only
V7).

Marconi KTZ41 LF. ?mpliﬁer. vision only
8).
w MS4B Vlgm Detector (V9).
» D42 Puise Diode (VI6).
w KTZ63 Limiter (VI0).
» KTZ&3 Frame Oscillator (Vi1).
w  KT63 Frame Output (VI2).
o KTZ&3 Line Oscillator (V13).
o KT8 Line Output (VI4).
. Uiz Extra H.T. Rectifier (VI5).
»n US2 H.T. Rectifier (V6).
Emiscope Tube type 3/1 (5 inch).
3/2 (7 inch).
Pilot Lamps 6 volts
Part No. 22704A.
LOUDSPEAKER.
No. 20277D.

A permanent magnet loudspeaker is empioyed on
these models.

D.C. resistance of speech coil, 3.25 chms.

Impedance at 800 cycles, 3.75 ochms.

An extra loudspeaker may be connected to the
sockets provided. The extra loudspeakers should be
adjusted to a total Impedance of approximately
5 ohms,

The internal loudspeaker may be silenced by re-
moving the yellow plug from the third socket on the

* EL.S. panel.

CONNECTING A PICK-UP.

A high resistance pick-up may be permanently con-
nected to the sockets provided. The leads should be
cuniiecied to the left-hand sockers and the lead
screening to the right-hand socket.

CIRCUIT DESCRIPTION

Owing to the multiple functions of certain of the
stages In this receiver the circuit diagram has been
drawn to show these various functions. The central
string of valves (V1, V2, V3, V7, V8, V9) are those which
deal with the television signal from aerlal to cathode
‘r,a! tube. Branched off above are the valves (V4 and

) used for sound (both television and broadcast),
whilst the lower row (VI6, VIO, Vi1, VI2, VI3, VI4)
are valves employed in the separation and time base
circuits and may be regarded as auxiliary to the main
circuit. It will be noted that VI, V2 and V3 handle
television (vislon and sound) and broadcast sound
signals ; V7 is an LF, amplifier for television (vision
and sound) only, whilst V8 |.F. amplifier is for vision
only, having in tts cathode circuit a sound rejector
(L?;.' €88, TCI19).

H.F. AMPLIFIER.
A single tuned circuit for each of the wave bands

precedes the H.F. amplifier. In the case of television
the tuning of L4 Is sufficlently broad to accept both
sound and vislon signals. The A.V.C. which operates
on this valve for broadcast reception is not used for
television, and an adjustment of cathode bias is made
by contacts D, 20, 23 of the wavechange switch to
improve sensitivity on short waves and television,
Tuned anode coupling is employed between this valve
and the next stage.

FREQUENCY CHANGER.

The triode-hexode fre?.uency changer has coupled
coils (L11, L14, LI2, LIS, LI3, L16) for the production
of oscillations on SW, MW and LW, giving an LF.
frequency of 465 kc., whilst on television a stable
centre-tapped clrcuit (LI7, C18, TCI3) is emplay=s
and the resultant mean |.F. frequencies are 8 Mc vision
and 4.5 Mc sound.



ILF. AMPLIFIERS.

For broadcast two normal LF. transformers (L9,
L10 and L20, L21) are employed to couple the single
I.F. amplifier stage (V3), but on television the system
used is different. There are three LF. amplifying
stages the first two dealing with both sound and vision
(bi-channel). The vision circuits (L18, L22, 24, L28)
are “‘staggered "' In frequency in order to endure
adequate band width, whilst In serles with the first
three of these are circuies (L19, L23, L25) tuned for
the sound signal. A coupling coil L26 coupled to the
last sound circuit feeds the voltage to the diode of V4
for sound detection. The blas of V3 Is adjustable by
means of the potentiometer VR2 in the H.T.-feed.
This is the ** contrast ™' or sensitlvity control.

SOUND DETECTOR AND OUTPUT STAGE.

Tha davkla dindarrinda V4 Ic the cecond detector
W1 SUUIiL, oLl utvedtast and teievision.  The sound
detector diode is fed in the first case from the
secondary of IFT2 and In the second case from the
coupling coil mentionad ahove The AV.C dinds
which is fed from the anode of V3 supplies A.V.C.
voltage only in the case of broadcast sound. Resistance
capacity (R23, C4l)' cot‘lﬂllng is employed between V4

selatoh hape o mcccatica l‘.-;!‘
Traiimil e gt = 4

wwd b mismoe wml

s miemind walye' WS
back tone control circuit VR0, C84,
VISION DETECTOR AND SEPARATION.
The vision detector V9 is an ancde bend detector
fed from the tuned circuit L28. An H.F. choke (L29)
in the anode circuit is followed by direct coupling
(R65, C60) to the modulating electrode of the cathode
ray tube which In this case is the cathode itself. The
anode load for V9 is divided into two, R34 and R75.
The action of the pulse diode V16 is virtually to short
circuit R75 during the picture portion of the vision

signal. During the sync. pulses, however, a voltage is
applied through C6| to the grid of the limiter VI0. The
valve limits the pulses to a certain value, and passes
them on to trigger the frame and line oscillators from
the anode and screen respectively via Cé6 and C48.

TIME BASES.

Hard valves operating on the *‘squegging”
oscillator principle are used for both frame and line
time bases, These circuits have the usual reaction
transformers (75, T6) and grid leak and condenser
{R53, VR7, C7l and R46, VRS, C67). A feed-back
condenser is fed from a tapping on the output trans-
former in the line circuit, and 2 waveform clrcult
(C79, R49, VR9) Is connected across the secondary,
In the frame circuit the output valve (V12) Is resistance
capacity coupled to the deflecting colls (L30, L3I).
The amplitude of the frame and flne oscillations are
controlled by ing the anode voltage by means of
VRS (** height **) and VR4 (width).

THE C.R. TUBE.

The insduteww: (le\n:\-., diad ali Lauy uci SGaei :v;:.
and the other two clectrodes (the tube Is a triode) are
the *“ grid ' and the anode. A D.C. voltage derived
from a potentiometer (VRS, VR3) across the H.T. feed
s eppred 10 e grld as blas, and varlation of this
voltage (by VR3) consequently varies the brlfhtnesx.
The second anode operates at approximately 2,500
volts fed from a hali-wave rectifier (VI5) with the
usual resistance capacity smoothing (R86, R59, C76,

and stabilizing drain resistances (R60-
R64). The focusing of the beam is done magnetically
by means of a coll (L32) round the neck of the tube.
T{ls coll is enclosed in an Iron yoke, and adjustment of
the current chrough the coil is done by VR8 (Focus
control) and the pre-set adjustment of R85, RBS.

H.F. TESTS AND ADJUSTMENTS

Do not attempt to make any adjustment to the circuits of this receiver unless you have
adequate equipment as outlined below. Al necessary oscillators, trimming tools, etc.,
essential for the correct adjustment of H.F. and LF. circuits can be obtained from:—

E.M.I. Sales & Service Ltd.

INSTALLATION ADJUSTMENTS.
Further to the information given In the Service

Sheet, an abridged Instruction for installation (with
recent modifications) Is given below.

Aerial and Cable.

A properly designed aerial with a lead-in of the
correct impedance (such as are obtainable from
E.M.l. Sales & Service Ltd.) must be used to
ensure good reception.

Pre-set Adjustments.

f. Adjust focus by manual control, and If necessary
pre-set adjustment. The focus adjustment screw
should be inserted in one or other of the sockets at
the back of the chassis until good sharp lines can be
obtained with the Focus control.

2. Tune receiver osclllator trimmer (TCI3) as
detailed on page 5.



IMPORTANT.—The first issue of the Service Sheet recommended the adjustment of L8 to obtain
improved sound signal. This applies only to models with Serial Numbers prior to Model 904—H/2 1310,
Model 905—H/2 3427, Model 706—H/2 282, Model 707—H/2 2512. On these models it may be noted
that an improvement to both vision and sound signal can be obtained by fully unscrewing the plunger of
L8. As the plunger is unscrewed (from the top of the chassis) 2 decrease and then an increase of signal
should be observed, usually resulting in a final improvement.

To identify with certainty models which may have L8 adjusted remove the bottom cover and examine
L8 coil former. |f the former has no white spot, the plunger may be adjusted. If the former has a

wwhite Ipot this plunger must not be disturbed, irrcspective of the advice in the first issue of the
Service Sheet. For vision/sound ratio adjustment, see below.

3. Check that the correct amount of signal is
reaching the receiver by noting the best position for
the Contrast control. If too much signal is being
received (contrast control near minimum), employ
attenuation as detailed on page 12.

4. Check sound/vision ratio as detailed below.

5. In cases where it is difficult to make the picture
““hold " (for instance, where field strength is weak)
it may be possible to improve matters by adjusting
the synch. control. Turn this concrol slightly clock-
wise, and again carefully adjust the Frame and Line
Dielu S GiS.  Tac anch. Sondrol miust not be turned
so far clockwise that an intensification of the picture
contrast is noticed.

Picture shape, size and pocition,

Pre-set controls at the back zare provided for
*“ Height " and ** Width " adjustment.

The ** Form ' adjustment need be touched only if
the detall at the left-hand side of the picture has
incorrect proportions.

The picture may be levelled and centred by moving
the scanning and focus coils respectively.

Re-fix the coils securely after making any ad|ustment.

Adjustment of Tuning and Sound/vision Ratio :

On installation or after re-ganging It is essential to
check the setting of TCI3 on a television transmission
as follows :—

I. Turn Volume control fully up, and Contrast
control until sound is just heard.

2. Adjust TCI3 for maximum sound. On some
models TCL3 Is accessible from the top of the chassis,
and on others from the bottom when the bottom cover
Is removed, Unclamp the rod and move up or down
to trim.

WARNING.—In those models in which the
trimmer is adjustable from the top of the chassis the
rod is at HT4 voltage, and must therefore be
adjusted with an insulated tool,

If sound is still low although there is now enough pic-
ture, unscrew TC16 to obtain a more satisfactory ratio.

If sound value is too high, causing modulation of the
picture (bands across the picture, particularly on loud
passages) TCI6 should be screwed In.

GANGING.

The broadcast side of this receiver may be treated
as an ordinary broadcast sound radio insofar as align-
ment of circuits is concerned. In the event of it being
necessary to re-align the LF. circuits, complete R.F.
alignment must follow, but if only an R.F. circuit has
been disturbed R.F. alignment In the order, SW, MW,
LW, should be all that is required.

On television, if possible, even greater care inust
be cxercised than on broadcast, otherwise picture
quality will suffer. Generally speaking, low sensitivity
or unsatisfactory picture/sound ratio is the result of
mis-tuning in the R.F. circuits, whilst lack of definition
in the picture is due to faulty LF, alignment. As in
broadcast, if the |.F. circuits are touched the R.F.
circuits must be done.

The following are required for broadcast gangiﬁg —

() A modulated osclifator or signal generator
with attenuator tuning from 16 to 1,900 metres
(18.75 Mc, to |57 ke.).

(b) An output meter or 0-2 A.C. voltmeter.

{c) A trimming screwdriver with a minimum of
metal in the blade, a tool for adjusting coil loops,
and a tuning wand.

In addition for television ganging the oscillator must
tune down tp 6.67 mecres (45 Mc.) and an 0-10 D.C,
milliammeter, and an entirely non-metallic screwdriver
are required.

BROADCAST RECEIVER.

The A.C. voltmeter should be connected across the
extra loudspeaker sockets, or the anode of the sound
output valve V5 and chassis if the E,M.| Service Output
Meter is used. During all ganging operations the input
to the receiver from the oscillator should be kept low,
and progressively reduced as the circults are brought
Into line so that the reading on the output meter
does not exceed approximately 500 mW or |.4 volts.



LF. ALIGNMENT.

Set receiver to LW, tone control at maximum top,
gang condenser to maximum, and volume control to
maximum. The oscillator must be connected via
a 0.1 mfd. condenser to the top cap of V2 (X41C),
leaving grid connexion made.

|. Tune oscillator exactly to 465 kc. (645.2 metres).

2. Adjust TC6, TC7, TCI4 and TCIS in that order
for maximum output.

3. Check operation 2 In the same order.

NOTE.—If when the LF. ganging has been done
incrahility is noted it may be necessary to move the
nacu widensers in IFTL. Réimave the can from this
transformer and move CI0 and Cl| up as close as
possible to the colls they tune (ie, L9 and LIO
respectively). This should cure the instability.

SHORT WAVES.

Switch receiver to SW, set volume control to
maximum, tone control to maximum top, and connect
oscillator to aerial and earth sockets, via 2 suitable
dummy aerial.

|. Set receiver gang condenser to minimum and
tune oscillator to 167 metres (17-96 Mc.).

2. Adjust TCB for maximum output.

3. Set oscillator and receiver (by scale) to 50 metres
(6 Mc.) and adjust inductance loops LI, L5 and LI for
mavimum anenye  Thaee laane will be faund Inside
wie cotl tormers, and may ve sdjusted by means of a
strip of Insulating material with a nick in it by bending
the loop either towards or away from the chassls.
The cans may be removed to Identify the loops, but
they must be In place when the adjustment is actually
done. Check resuits with a tuning wand (see page 6),

4. Set oscillator to I8 metres (16-66 Mc.), tune-in
on recelver and adjust TC| for maximum output whilst

*“ rocking '’ the gang condenser.

5. Repeat operations |, 2, and 4, checking results
wich a tuning wand.

MEDIUM AND LONG WAVES.

Set receiver to MW and other controls as for SW
ganging :

I. Tune oscillator to 195 mecres (1,5385 kc,) set
gang condenser to minimum and adjust TC9 for
maximum output.

2, Set receiver to 225 metres (1,333-3 kc.) by scale
and tune oscillator to this frequency. Adjust TC2 and
TC4 for maximum output.

3. Set oscillator to 530 metres (566 ke.) tune-in
signal on recsiver and adjust TCI0 for maximum
output, at the same time '* rocking '* gang condenser.

4. Repeat operation |, checking all circuits with a
tuning wand.

5. Turn wavechange switch to LW and set gang
condenser to minimum. Tune oscillator to 725 metres
(413:8 ke.) and adjust TCIl for maximum output.

6. Set oscillator and receiver (bzosca!e) to 800 metres
(375 ke.) and adjust TC3 and TCS for maximum output.

7. Set oscillator to 1,900 metres (1579 ke.) tune-in
on receiver and adjust TCI2 for maximum output at
the same time ' rocking ' the gang condznzzr,

8. Repeat operation 5, and check all circuits with a
tuning wand.

NOTE.—The tuning wand Is used to check circuits
as follows :—

(a) Insert ferrocart end of the wand into the can
containing the coll of the circuit belng aligned. If
output reading falls, leave trimmer set, and if reading
Increases, Increase capacity of trimmer until peak
mdlnf Is obtained.

(b) insert brass end of wand, and if reading falls

Tl S et

leave trimmer set, but if output reading Increases
decrease trimmer capacity until a peak reading is
obtained.




TELEVISION

For measurement of output of the vision signal,
2 D.C. milliammeter must be connected in the anode
circuit (top cap lead) of V9. The sound signal is
measured on the output meter as for broadcast sound,
It is advisable to switch on the recejver and oscillator
if mains driven at least IS minutes before commencing
aligning operations to allow a condition of stability
to be reached,

LF. ALIGNMENT.

Connect leads of oscillator to grid (top cap)
V2 (X4I1C anﬂ chassis, set waveband switch to TEL,

and eurn Contraet control fully clockwise.

I. Tune oscillator to 4-5 Mc. (66-67 metres) and
adjust TCI8, for maximum output on sound output
meter.

2. Adjust TCI7 and TCI6 for maximuim output on
sound output meter.

3. Adjust TCI9 for minimum output on milli-
aiineter (visicn output meter).

4. Set oscillator to 8 Mc. (37-5 metres) and tune
L28 for maximum vision output (milliammeter).

S. Set oscillator to 8-7 Mc. (34-48 metres) and tune
L24 for maximum vislon output.

6. Set oscillator to 7-3 Mc. (4(-1 metres) and tune
L22 for maximum vision output.

7. Set oscillator to 80 Mc. and tune LI8 for
maximum vision output.

8. Leave oscillator set and tune L28 for maximum
reading.

9. Alter oscillator to 4-5 Mc. and adjust TCI9 for
minimum reading on the vision mifliammeter.

10. Adjust TCI8 for maximum reading on sound
output meter.

I1. Set oscillator to 8:7 Mc. and tune (24 for
maximum vision output.

12. Set oscillator to 4-5 Mc. and adjust TCI7 for
maximum sound output.

13, Set oscillator to 7-3 Mc. and tune L22 for
maximum vision output,

14, Set oscillator to 4-5 Mc. and adjust TCI6 for
maximum sound output.

15. Set oscillator to 8-0 Mc. and adjust LI8 for
maximum vision output,

16. Check the band width of the vision LF. circuits
as foliows :—

(¢) Switch off oscillator and note reading of
milliammeter,

(b) Switch on oscillator, tune to 8 Mc. and adjust
oscillator attenuator to give a milliammeter
reading 3-0 mA more than ia) and note value.

(¢) Increase oscillator attenuatar to exactly twice
the input (microvolts) and reset oscillator to
8:5 Mc. and then 7-5 Mec.

Note that the milliammeter readings are not less
than that noted in (b).

If this condition cannot be fulfilled the entire tele-
vision LF. ganging should be checked working afways
in the order given above.

R.F. GANGING.

Ceancet sscillator to the television aerial and earth
sockets. Output meters to be connected as detailed
under *‘ LF. Alignment." Turn Contrast control to
maximum,

I. Tune oscillator to 41-5 Mc. (7-23 metres) and
trim TCI3 for maximum sound outpur.

2. Tune oscillator to 45 Mc. (6:67 metres) and
adjust L4 aad L8 for maximum vision output.  If LB
is done from the underside of the chassis an entirely
non-metallic screwdriver must be used.

IMPORTANT.—Check the setting of TCI3 and
sound/vision ratio on an actual television transmission,
see page 5.

GANGING ON TELEVISION SIGNALS.

Apart from the adjustment of the oscillator circuit
(TCI3) on television transmission it is very easy, and
even desirable, to do the entire R.F. ganging bv rhie
means. It must be clearly undeisioind, however, thae
it is not possible to do the L.F. ganging on 2 television
transmission, and it should on no account be
attempted.

Observation of output in the case of vision may be
made by means of the milliammeter suggested above,
but It is perhaps preferable to use the actual picture
on the tube for this purpose. In the case of sound
output, the A.C. voltmeter, or output meter, cannot
be used, but there is no objection to judging this
aurally if done carefully.

Follow the procedure given for ** oscillator ™
ganging, treating the incoming signal as an oscillator
input of 41..5 Mc. and 45 Mc. and using the ** Contrast "’
control as an attenuator.

The best way to ' measure output ™' by the plcture
Is to reduce the Contrast control untll the synch.
just breaks (be sure the Frame and Line Hold controls
are correctly set) and make the trimming adjustments
with the object of re-establishing ** hoid."
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