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The H.M.V. 656 table receiver.

HE H.M.V.656 (and Marconiphone
I 858) is a table model 5-valve plus
rectifier AC receiver, incorporating
four wavebands, the SW ranges being
13-30m and 30 to gom. The first of
these is called SW1 in this Service Sheet
and corresponds with the makers’ SWz,
and vice-versa.
The H.M.V.657 (and Marconiphone
71) is identical with the above, except
that a motor-driven automatic tuning
system is incorporated, and the
divergencies are given under “ H.M.V.657
and Marconi 853 Modifications.”
The H.M.V.668 (and Marconiphone 871)
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HM.V.656.657. 668

MARCONIPHONE 858, 853
AND 871

chassis, also incorporating the motor-
Iriven auto-tuning system. Divergencies
are given under * H.M.V.668 and Marconi
371 Modifications.”

(MW) and Cl14, €54 (LW), Reaction by
coils L14 (SW1), L15 (SWz2), L16 (MW)
and L17 (LW). The damping resistances
maintain a constant output.

All table models are suitable for Third valve (V3, Marconi KTW63) is a
195-255 V, 50-60 C/S AC mains; the variableemu RF tetrode operating as
radiograms are for 50 C/S mains only. intermediate frequency amplifier with

This Service Sheet was prepared on an
H.M.V.656.

Release dates : H.M.V. 656 and Marcont
358, July, 1938 ; H.M.V. 657 and Marcons
353, Awugust, 1038; H.M.V. 668 and
Marconi 871, October, 1938.

CIRCUIT DESCRIPTION

Aerial input is loosely coupled via
small condenser €2 directly to tuning coils
L1 (SWi), L2 (SW2), L3 (MW) and
L4 (ILW) which are tuned by C486.

First valve (V1, Marconi KTW63) is a
variable-mu tetrode operating as RI
amplifier. Tuned-anode coupling by
L5, €51 (SWr1), L6, €51 (SW2), L7, €51
(MW) and L8, €51 (LW) is used between
V1 and second valve (V2, Marconi X65)
a triode hexode operating as frequency
changer with internal coupling. Triode
oscillator grid coils L9 (SW1), L10 (SWz2),
L12 (MW) and L18 (LLW) are tuned by
C52 ; parallel trimming by C18, €85
(SW1), €56 (SW2), €19, C57 (MW) and
C20, C58 (LW); series tracking b

tuned-primary  tuned-secondary iron-
cored transformer couplings €59, L18,
L19, €60 and C61, L20, L21, C62.

Intermediate frequency 465KC/S.

Diode second detector is part of double
diode triode valve (V4, Marconi DH63).
Audio frequency component in rectified
output is developed across load resistance
R19 and passed via [F filter (28, R16,
€26, R17, €27, R18, AL coupling con-
denser €29 and manual volume control
R20 to CG of triode section, which
operates as AL’ amplifier. Provision for
connection of gramophone pick-up, via
S43, across R20. When the control
switch is turned to * Gram,” 848 closes,
while §42 opens to mute radio.

Second diode of V4, fed from V3 anode
via 080, provides DC potentials which
are developed across load resistances
R24, R25, R26 and R27 and fed back
through decoupling circuits as GB to
RF, FC and IF valves, giving automatic
volume control. Delay voltage is obtained

is an auto-radiogram with a similar €15 (SWr), €16, L11 (SWz), C13, €53 from drop along R21 in cathode lead
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Circuit diagram of the H.M.V. 656 receiver. The modifications for the H.M.V. 657 and 668 are in columns 4 and 5 overleaf,
N —

Corresponding Marconiphone models are also covered. L1l is formed by an insulated loop of wire beneath the chassis.
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Under-chassis
view. Note the

small inductance
L11. (€53, C54

are adjusted
through holes in
the rear member
of the chassis
deck. There are
also nine other
pre-set condens-
ers reached from
beneath the
chassis, and indi-

cated here.

to chassis, operating potential for cathode  Fixed tone correction in anode circuit the speaker. When replacing, connect the
ray tuning (T.I. Marconi TI65 or Y63) by C€37. Variable tone control by €63 leads to the tags which are numbered as
15 obtained from junction of R24 and between anode and control grid. Pro- follows: 2, yellow; 3, two black leads ;

R25. vision for connection of low. mpedance 7, yellow/black.
Resistance-capacity coupling by R23, external speaker across secondary of Removing Speaker.—If it is necessary
C35 and R28 between V4 triode and output transformer TI1. A plug and to remove the speaker, unsolder the four
tetrode output valve (V5, Marconi KT63). socket device permits the internal speaker leads and remove the four round-head
to be muted. bolts (with \\'ashvrs). When replacing, the
HT current is supplied by full-wave small panel carrying the speech coil
R30 rectifying valve (V6, Mareoni U50). tags should be on the right and the leads
Smoothing by speaker field L24 (in  connected as above.
R22 negative HT lead to chassis) and dry
U 122 Q electrolytic condensers €39, C40. Voltage COMPONENTS AND VALUES
- Ies Ry EXT developed across L24 is used to provide [ - 1
c:r’I’: 52 123 fixed initial GB potential for V1, V2 RESISTANCES \;Ilhw
’ R23 (in addition to that across R4) and V3, | ] _ (ohms)
and GB for V5. These voltages are tapped Rr | ViCGresistance .. o6 500,000
a2 2 off at the junctions of resistances R33, %L‘ Ylgm)de} S damping .. 1,000
va i ot \Vf__ R34 and R35 which form a potential 1§: pfd“\f:(;“d’é'ﬁ“"f" R e
= it divider across L24. The voltage across R;5 £ : resistance . 100,000
RIS G4 { R33, besides providing GB for the early ﬁ" ety inode st Mlll*” o 75
" 1 -4 e gl Fides e Anw  ir 7 sc. SW1 reaction damping 50
- a®p \<Ll\vL:H, also provides AVC delay in R& Va ose. anode SWi HT fecd s
=1 addition to that developed across R2L1. Rg Osc. SWz reaction damping 350
Rro | Osci MW reaction damping . . 500
. DISMANTLING THE SET Rrr \ Osc. LW reaction damping . . 1,000
RIS ] . . Rrz | Vi osc. anode HT feed 55 35,000
T Removing  Chassis.—A  detachable R13 |) VI, Vz, V3SG's HT feed .. (| 10,000
42 RZ% k28 Terr bottom is fitted to the cabinet, and upen Rrg || potential divider .. .. {| 23,000
a = P —— -’ Rrs V3 anode HT feed . 10,000
ot removal access can be gained to the Rib | il oeees
PU R25 components beneath the chassis. It it is Rry |t IF stopper resistances 50,000
o— 3R20 necessary to remove the chassis, first {éfﬁ ;[v e e e { 2“-000
o v the f N — b . 19 /4 signal diode loac .. | 350,000
R26 remove the four control ku_ol)s, the three e | i vl el 2\ 550,000
3 Ci transit bolts (if still in position) and the R2r | Vy triode GB; AVC delay .. 750
§ L 2R S 3ra7] | . four bolts (with washers and lock-washer:s Rez | Vy lri_”‘}“ anode ih" <l"ll'11“g . 23,000
£ “2| | Tial T which hold the chassis to the bottom K 3 Vi triode anode loac . B e
' — ? of the cabinet. Then loosen the cleat Rzs HV AVC diode load resistance | 500,000
. . o 19 4 f OCLe 103 alste 2S
R33 holding the mains lead to the bottom Rz6 |V ] 500,000
L] ftholcab & 1 i U . speaker leads Rz2y \J 100,000
o e cabinet and slip the speaker leac R8 | V5 CG resistance ) g
R34 4 from two further cleats beneath the top R29 | V5 CG deconpling .. . 350,000
of the cabinet, when the chassis can lLe Rio | Vs f"-(l?, Vi, W2, V3, V¢ HI
R3S withdrawn to the extent of the speaker Rar | Tl‘:fr e B SR 1.023
leads, which 1is sufficient for normal R32 | /Hum neut. ¢oil'shunt o 06
purposes. §13 gl Vld pz(llrl(‘\i'sz h(;x.d;rmv((lj\-"; = (1 1,000
T - a chaceis i . a the 4 | r xed GB pet. divider. 7,500
T'o free the chassis entirely, remove the R3s [ ] - Speaker Aokt coil shiny i e
external .\'poakcrrganel (two round-head R:6 T.I. anode HT feed .. .. | 1,000,000
wood screws) and unsolder the leads from o
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Condensers (€42, €50, C55.—These
SW  trimmers are of the tubular air
dielectric type, and are adjusted from
the deck of the chassis by sliding their
plungers in or out, and then locking them.
See plan chassis view.

Inductance L11.—See under ** Coils”

Resistance R32.-This is a length of
resistance wire, inside insulating sleeving,
connected between tags 3 and 4 on the
speaker unit. '

Trackers C53, C54. These are in a
twin unit, and are adjustable through
holes in the rear member of the chassis.,

H.M.V. 657 AND MARCONI 853
MODIFICATIONS

These two models are almost identical
with the H.M.V.656 and Marconi 858
as far as the main chassis is concerned,
but in addition they include a motor-
driven automatic tuning system.

The system uses a special reversible
induction motor and a split selector
drum with eight adjustable contacts.
The system is of the ‘' direct homing
type (see Radio Maintenance for July 23,
1938, or The AB.C. of Automatic
Tuning, pages 17 and 18).

The contacts are switched into circuit
by eight press-button switches, each of
which 1s associated with one contact.
The ninth button is marked ° manual,”
and when depressed it releases any
automatic button that may be depressed.

The circuit of the auto-mechanism
starts at a chassis connection which goes
to one end of the common motor winding
via a built-in thermal switch (normally
closed). The free ends of the two re-
versing windings of the motor each go
(via sliding contacts) to one of the sectors
of the split selector drum. Each selector
contact goes to one side of its associated
press-button switch. The other side of
each switch is common, and goes to
one end of an extra secondary winding
on T2, the other end of which goes to
chassis, and thus completes the circuit.

When a contact is switched into circuit,
the motor 1s energised, its automatic
clutch operates, and drives the gang
one way or the other until the contact
reaches the gap in the split selector drum,
when the motor (and gang) stops.

While the motor is running, a switch
mounted on its casing closes, and as this
switch is connected across the secondary
of T1, it temporarily mutes the speaker.

Another subsidiary circuit 1is that
incorporating the selector adjustment
lamp. A tag on a flying lead (which can
be connected to any adjustable contact)
goes, via the lamp, and a 15 O resistance,
to the side of the heater secondary of
T2 which is not connected to chassis.
This lamp lights when the tag is con-
nected to a contact resting on the selector
drum, but goes out when the contact is
adjusted so that it is over the gap in the
selector drum, and this serves as a visual
means of adjusting the contact to the
correct position for any station which
has previously been tuned in manually.

The tuning motor operates on 17:6 'V,
30 W. The resistance across the two tags
connected to the selector drum is 5 O,
and from each tag to chassis tag, 5-5 O.
The resistance of the motor secondary on
T2 is 0-3 O.
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H.M.V. 668 AND MARCONI 87i
MODIFICATIONS
These are auto-radiogram models of the
657 and 853 respectively, and incorporate
the auto-tuning mechanism. In addition

they include, of course, a hysteresis type-

of motor, wired to the 224/255 V tapping
on the primary of T2, and an 8-record
changer with pick-up. The pick-up
resistance is 6O, and the pick-up is
connected via an  auto-transformer
(primary, o0-18 O, secondary 6oo Q) to
the pick-up - sockets as shown in our
circuit of the H.M.V. 656. In addition,
however, there is a filter circuit, con-
sisting of a o0-02 ¥ condenser and a
50,000 O resistance in series, across the
upper and lower pick-up sockets. In
carly models, these values may be o-oruF
end 100,000 O,

CIRCUIT ALIGNMENT

NoOTE :—Our SW1 is the lowest wave-
length range, and corresponds to makers’
SW2, and vice-versa.

IF Stages.—Switch set to LW, turn
gang to maximum, volume control to
maximum and tone control fully clock-
wise, and short circuit €h2. Connect
signal generator to chassis and to control
grid (top cap) of V2, via a o1 ubF con-
censer, leaving the existing connection
in place. keed in a 465 KC/S signal, and
adjust €59, €60, C61 and C62, in that
order, for maximum output. Re-check,
then remove short from C52.

RF and Oscillator Stages.—With gang
et maximum, pointer should cover small
vertical white line below the LW cali-
bration line, on the right. Connect signal
gencrator, via a suitable dummy aerial,
to A and E sockets.

LW.—Switch set to LW, turn gang

" tune it 1in.

H.M.V. 656, 657, 668
3 6 AND MARCONIPHONE
858, 853, 871

TABLE AND DIAGRAMS OF SWITCH UNITS

Diagrams of
the three
switch units,
as seen from
the rear of
the underside

of the chassis.

to minimum, and feed in a
(413-8 KC/S) signal. Adjust €58 for
maximum output. Feed in an 850 m
(353 KC/S) signal, tune it in, and adjust
€45 and C49 for maximum output.
Feed in a 1,900 m (158 KC/S) signal, tune
it in, and adjust 054 for maximum output,
while rocking the gang for optimum
results. Re-check all settings.

MW. —Switch set to MW, turn gang
to minimum, and feed in a 195m
(1,538 KC/S) signal.  Adjust ©§7 for
maximum output. Feed in a 2rom
(1,429 KC/S) signal, tune it in, and adjust
C44 and (48 for maximum output.
Feed in a s530m (566 KC/S) signal,
tune it in, and adjust €53 for maximum
output, while rocking the gang for
optimum results. Re-check all settings.

725 m

SW2.—Switch  set to this band
(H.M.V, SWir), and turn gang to
minimum. Feed in a 3om (10MC/S)

signal, and adjust €56 for maximum
output.  Feed in a 32m (9:38 MC/S)
signal, and tune it in. Adjust C43 and
C47 for maximum output. Feed in an
86 m (3-88 MC/S) signal, tune it in, and
adjust L11 (loop of wire joining C16 to
chassis), while rocking the gang, for
maximum output. Adjustment is by
opening out, or pinching in, the loop.
Re-check all settings.

SW1.—Switch set to this band
(H.M.V. SW2), and turn gang to mini-
mum. Feed in a 13m (2308 MC/S)
signal, and adjust €55 (by sliding plunger,
and then locking), for maximum output.
Feed in a 14 m (21-43 MC/S) signal, and
Adjust €42 and C50 for
maximum output (as €§5) while rocking
the gang. leed in a 3om (10 MC/S)
signal, tune it in, and adjust loop at
Cl5 end of L9 for maximum output,
while rocking gang. Re-check all settings.

NoTe.—The adjustments to L11 and
the loop of L9 will not be necessary unless
the wiring has been seriously disarranged,
or L10 or L9 have been replaced.
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Plan view of the chassis.

o o Values CONDENSERS Values
CONDENSERS (‘MJ“-J‘ (('rmfmum‘l (wF
A1 SWr ﬁ\ni TN 800 | ( ?&E | ()~c circuit LW trimmer <. | =
Cz ~'\t rial series condenser .. | 00000075 I \‘)j | st IE trans. pri. tuning (..
C3 V1 CG condenser . 0000035 ' ‘«:'Ui | 1stIE trans: sec. tm"“"
Cs | Vriand T.1.CGs de couplmg 005 (,,'Ii i @41y gransg ]t\n. G bty B
Cs Vi anode SWr fixed trimmer | 02000015 : ',)2; 2:,)(]-,1% gy oc tunineQy }
Cb V1 anode SW1 decoupling. . 001 131 Variable tone control 00005
4 v " .\“ V4 anodes RE by- | * Electrolytic.  f Variable.  § Pre-set.
C8 V2 hexode C (! rmnlmw T 0-00003 I
Co Vz hex. and \'; CG's de- | Approx.
coupling .. 2 . 023 OTHER COMPONENTS Values
Cro V2 cathode by-pass. . .. o1 (ohms)
Cix V2 osc. CG conde Hﬁl‘r . | o-oo01 ———— =
Ciz | V2 osc. anode RF by-pass. . 0005 ] —\111 l] SWi lumng coil Very low
Ci3 Osc. circuit MW fixed tracker | 0:00035 .2 Aerial SWz tuning coil o1
Cigq Ose. circuit LW fixed tracker 0-00015 3 Aerial MW tuning coil 5°5
Cis Osc, circuit SWr tracker .. | 0-0035 4 Aerial LW tuning coil 160
C16 sc, circuit SWz tracker .. | 0-0023 .5 V1 anode SWr tuning Very low
Ciz* HT line zhump]m;., o 40 6 V1 anode SW2 tuning o1
Ci8 | Osc. circuit SWr fixed | 7 V1 anode MW tuning, tnt,xl 55
| trimmer .. | o coooo -8 V1 anode LW tuning, total. 100
Crg | Osc. circuit MW fixed trimmer | ©-oo0001 9 Osc. circuit SWr tuning coil Very low
Czo Osc. circuit LW fixed trimmer | 0-c0003 10 Osc. eircuit SWz2 tuning coil Verv low
Czr V2 osc. anode SW1 decoupling | 0°0023 11 sc. SW2 tracking coil Very low
Cz22* | Vz osc. anode decoupling .. | 40 12 -, circuit MW tuning coil 52
Cz23 Vi, V2, V3 SG’s RF by-pass | o1 13 ircuit LW tuning coil. 5
Cz4* Vi1, V2, V3 SG's doump]mg 40 14 lator SW1 reaction 02
Cas V3 anode decoupling . 005 -I5 SW 1 I'q
Cz26 |) (| 000005 16 I-8
C2y 1F by-pass condensers 0°00005 17 ator LW reaction 45
C28 || (| o-00003 B8 ) IF teans, | Pri. 10
C29 AF coupling to V4 triode 001 -Ig | ) °° ¢ S 40
C3o Coupling to V4 AVC diode 0°00007 20} L1 d IF trans 40
C31* V4 triode anode dec mlp]m;{ | z0 -2L | )~ ' n 40
C32* | V4 cathode by-pass .. |25 22 Speaker speech coil . 40
C33 V4 AVC diode (l\(mlphng 023 X Hum neutralising coil 06
C34 IF by-pass . 0700035 .24 Speaker field coil 16000
C3s V4 triode to V5 AF cou ]m;, 005 - » P 450°0
C36 V5 CG decoupling .. P 023 : Ot (i, t Sec. . 08
C37 Fixed tone corrector 00023 ( Pri., total 300
C38 | HT circuit RF by-pass 0'015 " Mains tran | Heater sec. o1
* 2 Malns trans. 3 . x:
C39* |1 HT smoothing condensers .. {| 4 [ Rect. heat. sec. o1
Cqo0* |/ g CNsers .- 11 g0 HT sec., total 690-0
Cq1 Auto GB and Lz24 by-pass. . 005 $1-S41 Waveband switches . .
C4q2} | Aerial SWr trimmer . 542, . i S merditegs
ij i ‘Acrial SW2 trimmer ‘;tl - Radio/gram change switches
Cq4f | Aerial MW trimmer 544 Mains switch, ganged Rzo
Cys Aerial LW trimmer. . - -
Cyq6 Aerial circuit tunin
(,::7 V1 anode SW2 trmt‘nm VALVE ANALYSIS
C48 Vi anode MW trimmer Valve voltages and currents in the table
Cq9 V1 anode LW trimmer o . . : )
Csot | Vi anode SWr trimmer (col. 3) are those measured in our receiver
Cs1t | Vi anode circuit tuning when 1t was operating on mains of 233 V,
852‘{ Oscillator ‘;{\‘I‘\E{t:"mﬂ'k using the 224-255 V tapping on the mains
Cgi ':—:}31 i (e o ) transformer. The receiver was tuned to
Cs5 circuit SWr trimmer .. | the lowest wavelength on the MW band
Cs6 circuit SWz trimmer .. — and the volume control was at maximum
Cs7. Ose. circuit MW trimier .. | — o R ’
| but there was no signal input.

Note the special trimmers, €42, €50, C55.

Voltages were measured on the 400\

scale of a model 7 Universal Avometer,
chassis being negative.
| Anode | Anode | Screen { Screen
Valve | | Voltage | Current
‘ (V) ‘ (mA) (V) | (mA)
Vi KTWo3 ‘ 215 | 82 96 1 2'0
21 | 13
V2 X65 oscillator 96 | 3-65
92 35 )
V3 KTWo3 145 80 96 2°1
V4 DH63 108 10 — -

Vs KT63 .. 230 250 215 | 40
V6 Uso 332t — — ‘ —
25 | oz2)

T.I. TI6s .. Target = }
' 1230 002 )
|

1 Each anode, AC.

GENERAL NOTES

Switches.—81-841 are the waveband,

and $§42, 843 the radio/gram switches,
ganged in three rotary umh beneath the
chassis. The units are indicated in our
under-chassis view, and shown in detail
in the diagrams in col. 6, where they are
drawn as seen looking from the rear of the
underside of the lems. The table
(col. 5) gives switch positions for the five
settings, starting from fully anti-clockwise
A dash indicates open; C, closed.

It should be noted that the shorting
switches on the oscillator switch unit
(S27-836) operate not only as shown, but
also, since the two shorting plates on
the rotor are joined together, the top
ends of the tuning and reaction coils are
joined together as well.

544 is the QMB mains switch, ganged
with the volume control R20.

Coils.--L1 ; L5 ; and L9, L14 are in
three unscreened tubular units beneath
the chassis. In the L9, L14 unit, L9 is
the thick wire winding. L1l is a single
turn of insulated wire connected between
016 and chassis, and adjustable in
inductance for alignment.

L2-L4 ; L6-L8; L10, L12, L13, L15-
L17 ; and the IF transformers L18, L19,
and L20, L21, are in five screened units
on the chassis deck. The third and fifth
of these also contain other components

Scale Lamps.—These are four Osram

MES types, with tubular bulbs. They
are all rated at 6-5 V, 0-3 A.
External Speaker.—There are three

sockets on a panel at the rear of the
cabinet, two being provided for a low
impedance (5 0O) external speaker. The
third socket normally has a plug attached
to a flying lead inserted in it. On removal
of the plug, the internal speaker 1is
muted. R31 is a safety load resistance,
which is always in circuit. It is wired
behind the external speaker panel.

Condensers C17, €22, C24, C39, C40.—
These are five dry electrolytics in a unit
(Dubilier 3221) on the chassis deck, the
case being isolated. The brown lead is
the negative, and the red the positive,
of €40 (8 pF, 570 V DC peak). The black
lead is the common negative of the other
four condensers. The green lead is the
positive of €24 (4uF, 300V DC peak).
The remaining three condensers are all
4 uI¥, 570 V. DC peak, and have yellow
positive leads. That to the junction of
R13 and R30 is the positive of €17 ;
that to R12, C12 is the positive of €22 ;
and that to the same tag as the red lead
is the positive of €39. The unit is a
Dubilier type 3221




