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I 0 S A sc]:)l]e _recewver, having an identical
chassis.
Release date, both wmodels: August,
1939.

CIRCUIT DESCRIPTION

Aecrial input from socket A1 is via IF

rejector circuit L1, €27, €28 and
coupling components L2, 02 and R1 to
single tuned circuits L3, "c32 (SW),
C32 (MW manual) and L6, C32 (LVV
manual), which are linked by switches
Sla, Stb (SW), S2a, S2b (MW) and
$3a, S3b (LW).

1h( sse switches, together with all the
subsequent tuning switches, are com-
prised in the press-button unit, and they
are numbered and lettered to indicate
their action.

The switch number indicates the
group with which it 1s associated, and
18 the same as the number given in the
illustration of the tuning unit to the
plunger which controls that group. All
switches bearing the same number close
when the group button is pressed, and
open when 1t 1s released.

The lettered suffix permits identifica-
tion of a switch in the group.

For automatic operation, one of the
coils L6 to L10 is connected between
the coupling circuit C2, R1 and the con-
trol grid line via switches S4a to S8a,
and tuned by the fixed condenser C3
via switches S4b to S8b, according to
which button 1s depressed.

The Ultra 309 Table Model.

HE Ultra 309 table receiver is a
3-valve (plus valve rectifier) 3-band
AC superhet, with eight = press-
buttons, of which three are “for wave-
band sw;t,chmg and five for pre-set
; station selection (three MW and two
‘ LW). The SW range is 16.5 to 50 m,
and the set is suitable for 200-260 V,

40-100 C/S AC mains.
Model 310 is the corresponding con-

ULTRA 309, 310

TABLE AND CONSOLE MODELS

A second aerial socket A2 feeds the
signal to A1 via the small series con-
denser C1.

First wvalve (V1, Mazda metallised
TH41 or AC/THIA) is a triode heptode
operating as frequency changer with
internal coupling. For manual opera-
tion, triode grid coils L16 (SW), L17
(MW) and L18 (L'W) are tuned bv C33;
parallel trimming by €34 (SW), €35
(MW) and €36 (L'W); series tracking
by €11 (SW), cCi12 (MW) and C13
(LL'W). Reaction by L19 (SW), the end
turns of L17 (MW) and the end turns
of L18 (LW).

For automatic operation, one of the
coils L11 to L15 is connected between
V1 oscillator grid circuit and the re-
action coupling condenser C10 which 1is
common to grid and -anode circuits.
Tuning capacily is provided by C9.

Second valve (V2, Mazda metallised
VP41) is a variablemu RF pentode
operating as intermediate frequency
amplifier with tuned-primary, tuned-
secondary transformer couplings C37,
L20, L21, C38 and C39, L22, L23, C40.

Intermediate frequency 470 KC/S

Diode second detector is part of double
dicde beam tetrode output valve (V3,
Mazda Pen 45 DD). Audio frequency
component in rectified output 1s de-
veloped across load resistance R17 and
passed via AF coupling condenser C19,
manual volume control R13 and grid
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Circuit diagram of the Ultra 309 receiver.

The console model 310 has an identical circuit.

Five permeabihty pre-ture

available, the aerial and oscillator coil cores being ganged, so that only one adjustment for each station is needed. The circ
connections between the tuning unit and the rest of the chassis by means of arrows and black dots, with colour codiing
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Under-chassis
view. A detailed
illustration of the

tuning unit is
overleaf. Some
of the connecting
points of the
wires from the
tuning unit are
indicated. €28
is the IF rejector
tuning condenser,
adjustable from
the back of the
chassis.
stopper R16 to CG of tctrode section,
which provides the total AF amplific a
tion. IF filtering by C20, R12.
Provision for connection of gramo-
phone pick-up across R13. Variable tone
control by R14, C21 in tetrode grid
circuit.  Fixed tone correction by €22
in tetrode anode circuit. Provision for
connection of low impedance external
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 TUNING UNI
{CONNECTIONS]

. SPEAKER
MUTING FLUG

speaker across secondary of internal
speaker mput transformer T1, while a
plug and socket device permits the

mternal speaker to be muted if desired.

Second diode of V3, fed from V2
anode via C18, provides DC potential
which 1s developed across load resist-
ances R21, R22. That at their junction
is fed back through decoupling circuits
as GB to FC and IF valves, giving auto-
matic volume control. Delay voltage,
together with GbB for tetrode section, is
obtained from drop along resistances
R18, R19 in cathode lead to chassis.

HT current is supplied by IHC full-
wave rectifying valve (V4, Mazda
metallised uuse). Smoothing by
speaker field L26 and electralytic con-
densers €24, €25. Mains cirenit RF
filtering by ©26.

Valve heaters (with the exception of
V4 heater) are connected across the total
heater secondary winding of the mains
transformer T2, but the scale lamp is
connected between one end and a tap-
ping on the winding. The centre of the
winding is tapped and connected to
chassis.

DISMANTLING THE SET

The cabinet is fitted with a detach-
able bottom, upon removal of which
access may be gained to most of the
components beneath the chassis.
Removing Chassis.—Remove the

control knobs from the front of

cabinet (recessed grub screws):
remove the esculcheon (2 small counter-

sunk-head wood screws) and the tone

two
the

control” knob (pull-off) from the side
of the cabinet;
remove the fixing nut {with lock

washer) holding the tone contrel to
the bracket on Mle‘ side of the cabinet:
remove the four cheese-head screws
(with lock-washers and claw washers)

P U SOCKET S|

holding the cha.ssm to the bottom of
the cabinet, when the chassis can be
withdrawn to the extent of the
speaker leads, which is sufficient for
normal purposes.

To free the chassis entirely, unsolder
from the connecting strip on the
spealker the six leads connecting it to
chassis.

When replacing, connect the speaker
leads as follows, numbering the tags
from left to right as seen from the
rear of the cabinet:

1, no external connection

2, red;

o, green;

4, brown;

5, blue

& black ;

T_ vellow.

it a felt washer on each of the front
control spindles, between the control
knob and the cabinet.

Removing Speaker.—Unsolder
connecting leads;

remove the two round-head wood sc rews
holding the ends of the eliptical
speaker frame to the sub-baffle:

slacken the four elamp nuts (with lock-
washers holding the rim of the
speaker), swivel two of the clamps
round, and lift out the speaker.

When replacing, the transformer should
be at the bottom, and the leads should
be connected as indicated above.

Removing the Tuning Unit.—To examine
the upper side, which is normally
hidden from view by the chassis deck,
and upon which are mr)mmfl the
switch contacts and tuning coils, re-
move the two round-head brass screws
(\w} lock-washers) holding the unit

» the front member of fhn chassis.

'T he unit may now be lifted at one end
and turned over, while the other end
remains hinged on the connections.

To free the unit from the chassis, un-

the gix
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TUNING UNIT &
CONNECTIONS ™

Plan view of the chassis.
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Three of the tuning unit connections are indicated,

for use if this unit has to be removed. The leads from them pass through a

hole in the chassis.

solder the outer ends of the six con-
necting leads and the braided chassis
wire to the tag on L3 at the points
indicated in the two chassis illustra-
tions, when the unit can be lifted out.

When replacing, the seven connecting
points for the wires, which are still
attached to the unmit, and L3 tag, can
be clearly seen in our chassis illus-
trations.

COMPONENTS AND VALUES

Values

CONDENSERS ‘
(wI7)
C1 A2 geries condenser ... wee | 0-00005
C2 Part aerial coupling .. 0-0024
C3 Aerial auto tuning condenser 0-00046
C4d V1 heptode CG condenser .. 0:000025
C5 V1 heptode CG decouplmg 005
€6 V1 8G decoupling 0-1
C? V1 cathode by-pass .. s | 01
C8 V1 osc. CG condenser we | 0-00005
C9 Osc. auto tuning condenser | 0-00035
C10 Osc. auto reaction coupling | 0-00035
C11 Ose. circuit SW tracker ... | 0-005
C12 Osc. circuit MW fracker ... | 0-00035
€13 Ose. circuit LW tracker 0-00015
C14 V1 osc. anode coupling 0-0005
C15 V2 CG decoupling ... 005
C16* HT circuit decoupling 4:0
C17 V2 cathode by-pass . 01
C18 Coupling to V3 AVC diode | 0-00001
C19 AF coupling to V3 tetrode | 0-01
C20 IF by-pass ... o | 0-0002
C21 Part of variable tone
control 0-002
c22 Fixed tone corrector 0-004
C23* | V3 cathode by-pass .. 50-0
G2 | HT smoothing ¢ d ][h8;0
C25* || g condensers | |0
26 Mains RF by-pass 0-004
cz27 Aerial IF rejector ﬁxed
trimmer... ... 0-002
€28} Aerial IF rejector tumng == |
C29; Aerial circuit SW trimmer -
C30: Aerial circuit MW trimmer -
C31 Aerial circuit LW trimmmer —
C32 Aerial cire, manual tuning —
(33 Osc. cire. manual tuning ... -
C34 Osc circuit SW trimmer ... ==
C35: Osc. circuit MW trimmer ... -
C36, Osc, circuit LW trimmer ... -
€37 1st IF trans. pri. tuning = |
C38 1st IF trans. sec. tuning ... - |
C39: 2nd IF trans. pri. tuning ... —
C40; 2nd IF trans. sec. tuning ... -
* Electrolytic. tVariable. tPre-set.

m | Values
REthl A'\L] ‘) i (ohms)
R1 Part aerial coupling ... 12,000
R2 V1 heptode CG resistance ... | 1,000,000
R3 V1 heptode CG duuuplmg 1,000,000
R4 V1 8G HT feed 5 10,000
b5 V1 SG stabiliser 60
R6 V1 fixell GB resistance 200
R7 V1 ose. CG stabiliser... | 60
R8 V1 osc. CG resistance 100,000
o V1 osc, anode HT feed 40,000
R10 V2 CG decoupling ... 1,000,000
R11 V2 fixed GB resistance 130
R12 IF stopper 5 100,000
R13 Manual volume contml 1,000,000
R14 Variable tone control 2,000,000
R15 HT feed registance ... 2,000
R16 V3 tetrode grid stopper 1,000
R17 V3 signal diode load . 500,000
RI18 |) V3 tetrode GB and AVC { 140
R19 |/ delay resistances i 115
R20 V3 tetrode anode stopper ... 60
R21 } ¥3 AVC diode load (| 250,000
R22 resistances | 750,000{
[AppProx.
OTHER COMPONENTS Values
(ohms.)
L1 Aerial IF rejector coil 4-0
12 Aerial SW coupling coil 9-0
L3 Aerial SW tuning coil 0-05
14 Aerial manual MW tuning.. 35
L5 Aerial manual LW tuning.. 12-0
L6 | Aerial circuit LW auto { 10-6
L7 [ tuning coils o 10.0
]IJ.S }Aerlal circuit MW auto ‘ %;g
110 tuning coils . ( 10
iﬁ * Oscillator circuit MW auto I %é
113 | tuning coils 1 3.95
114 | Oscillator circuit LW auto{ 63
L15 } tuning coils 65
L16 Osc. circuit SW tumng coil 0-05
17 Ose. cire,. MW manual tuning 35
118 Osc. circ, LW manual tuning 65
}19 Osc. SW reaction cml 75
.20 o Pri. . 13-0
Lot F1st 1 trans. { Sar. e
i ! 13-0
To3 | 2nd IF trans. {go 130
| L24 Speaker speech coil ... I 20
125 Hum neutralising coil | 01
| 1.26 Speaker field coil e lfggg
. : { Pri... .
T1 3 Speaker input trans. 1See. . 05
( Pri., total... 380
T2 Mains Heater sec., botal 0-05
trans. | Rect. heat. sec 01
HT sec., total 4500

(Conrinued in next column)

OTHER COMPONENTS Approx
continued SR
(ohms.)
81-S3 1 Aerial cirenit manual wave-
a&b /' band switches —
51-83 } Oscillator circuit manual
c,d&e waveband switches 5 -—
S4-S8 || Aerial circuit auto selector

ad&b |/ switches . —
54-88 °|) Oscillator urcmt auto

c,dd&e || selector switches ... —
s9 | Mains switch, ganged RI13.. —

VALVE ANALYSIS

Valve voltages and currents given in
the table below are those measured in
our receiver when it was operating on
mains of 233V, using the 220-240V tap-
ping on the mains transformer. The
recelver was tuned to the lowest wave-
length on the MW band, and the
volume control was at maximum, but
there was no signal input.

Voltages were measured on the 400V
scale of a model 7 Universal Avometer,
chassis being negative.

Anode | Anode | Screen | Screen
Valve Voltage|Current|Voltage Current
(V) | (ma) | (V) | (mA)
210 | 50 )
V1 TH4d1 Oscil lator - 142 7-0
76 | 30 )
V2 VP41 262 | 1000 | 210 25
V3 PendsDD 245 | 340 | 210 6-9
V4 UUSB 3201 — : —_ —

T Each anode, AC.

GENERAL NOTES

Switches.—S1a, b, ¢, d, e to S8a, b, c,
d, e are the waveband and auto selector
switches, in a press-button unit beneath
the chassis, This is indicated in our
under-chassis view, and, on a larger
scale, in a separate view of the tuning
unit. A diagram of the switch unit is
in the next two columns, and shows all
the switches in detail. It should be noted
that this view is of the side facing the
chassis deck. To examine the unit, the
two fixing screws may be removed, and
one end of the unit lifted up. The other
end can remain '‘hinged "’ on the con-
necting wires. The pomnts to which four
of these coloured wires are attached are
indicated at the left of our switch
diagram.

In numbering the switches in this
set, it has been found convenient to give
each of the five switches operated by
each button the same number, followed
by the suffix a, b, ¢, d or e. Thus button
1 (on the extreme right hand looking at
the front of the cabinet) controls Sila,
b, ¢, d and e. The buttons are numbered
1'to 8 in our illustration of the coil and
switch unit.

All the switches associated with a
button close when the button is pressed,
and open when it is released. See also

the early part of the Circuit Descrip-
tion.

S9 is the QMB mains switch, %a.nged
with the volume control R13, and indi-
cated in our under-chassis view.

Coils.—All the RF and oscillator coils
are beneath the chassis and are un-
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screened. L1 is on a tubular former to

the right of our under=<chassis view. The
remaining coils are associated with the
tuning unit, and are indicated in our
view of this unit, which shows the side
facing the chassis deck. The SW units
L2, L3 and L16, L19 are on small
tubular formers on the left; L3 and L16
are the thick wire wmdmgs The re-
maining coils are in pairs on seven
tubular formers mounted in a row over
the press-button unit. Each of these
units has a single core adjustment pro-
jecting through the front plate of the
unit, the cores of each of the five auto-
tunmg pairs being ganged.

The IF transformers L20, L21 and
L22, L23 are in two screened units on
the chassis deck, with their associated
trimmers.

External Speaker.—Two sockets are
provided at the rear of the chassis for

Supplement {0 The Wireless &
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shown on the left of our under-chassis
view.

AUTO-TUNING ADJUSTMENT

Of the eight press-buttons, the three
on the right control the manual wave-
band switching. Adopting the number-
ing used in our view of the tuning unit,
button 1 is on the extreme right, lookmg
at the front of the cabinet, while button
8 is on the left. Buttons 8, 7, 6, 5 and 4
control pre-set stations, the wavelength
ranges being: 8,.200-290 m; 7, 280-400 m ;
5, 390-550 m; 5, 1,250-1,500 m; 4, 1,400-
L700 m.

To select a station, tune it In manu-
ally, then remove the press-button
escutcheon. Press the appropriate but-
ton, and slowly turn the core adjusting
screw situated above it with the tool
provided until the required station is
heard. Check by switching to manual

_— = = 1

The press-button

110 1 T 17 1] ]
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switch unit, as

_;ltlh:lhltltltlu_

removed and BROWN =
turned over.
Normally this
side faces the
chassis. Note the
tags to which
some of the |WHIE
tuning unit con-
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a low impedance (about 2 O) external
speaker. To the left of these sockets is
a plug on a flying lead, fitting into
another socket. When this plug is with-
drawn, the internal speaker 1s muted.

Scale Lamp.—This is an Osram MES
type, rated at 4.5V, 0.3A. It is run
from a suitable tapping on the heater
secondary of T2.

Condensers C24, C25.—These are two
surge limiting dry electrolytics, in a
single tubular metal can on the “chassis
deck, the can being the common nega-
tive connection. The red spotted tag
beneath the chassis is the positive of C24
(8uF, 500 V working), and the plain tag
is the positive of €25 (16uF, 500 V work-
ing).

Tuning Unit Connections.—As this
unit may possibly have to be removed
for repairs to components on its side
facing the chassis, the seven connections
to it are indicated by arrows and black
dots in the circuit diagram, with their
colour-coding. In arddxtlon the con-
necting wires are shown in our separate
view of the tuning unit, and the points
of connection are indicated in the plan
and under-chassis views.

Trimmers.—Apart from the IF trim-
mers in the IF units, and the seven core
adjustments for certain of the coil units,
there are six trimmers in a row on the
tuning unit, shown in our view of this
unit, and reached through a slot in the
front chassis member. In addition, there
is the IF rejector trimmer which is at-
tached to the rear chassis member, and
adjusted from the rear of the set.

Tone Control R14.—This is mounted
on a bracket, and its spindle projects
through one gide of the cabinet. It is

)!t Sia :“b Sh

e

and back again to make sure that the
station 1s correctly tuned.

Do not touch the two right-hand ad-
justing screws (which are for manual
tuning alignment only) or any of the
six pre-sét condensers.

A number of additional station name
tabs are supplied with the set. To fit
fresh ones corresponding with the station
adjustments, undo the two knurled nuts
at the back of the escutcheon pIate and

474 305,30

ift out the-retaining piece. Place the
new names in position and fix them by
refitting the retaining piece and knurled
nuts.  Finall ly replace the escutcheon
plate and its fixing screws.

CIRCUIT ALIGNMENT

IF Stages.—Connect signal generator
to control grid (top cap) of V1 and
chassis, turn gang to maximum, and
press MW button. Feed in a 470 KC/S
signal, and adjust C40, €39, C38 and
C37 in turn for maximum output. Re-
peat these adjustments.

IF Rejector.—Connect signal generator
to Al and E sockets, feed in a strong
470 KC/S signal, a.nd adjust C28 (rear
of chassis) for minimum output.

RF and Oscillator Stages.—With gang
at maximum, pointer should be hori-
zontal. Connect signal generator, via a
suitable dummy aerial, to A1 and E
sockets.

MW.—Press MW button, tune to
200 m on scale, feed in a 200 m (1,500
KC/8) signal, and adjust €35 for maxi-
mum output. Feed in a 250 m (1,200
KC/S) signal, tune it in, and adjust
C30 for maximum output, rocking the
gang slightly if necessary. Feed in a
500m (600 KC/S) signal, tune it in, and
adjust core of L17 for maximum out-
put, while rocking the gang for optimum
results.

LW.—Press LW button, tune
1,000m on scale, feed in a 1,000m (300
I&C/h) signal, and adjust €36 for maxi-
mum output. Feed in a 1,300m (232
KC/8) signal, tune it in, and adjust C31
for maximum output, while rocking the
gang slightly, if necessary. Feed in a
1,700m (176.3 KC/8) signal, tune it in,
and adjust core of L18 for maximum
output, while rocking the gang for

optimum results.

SW.—Press SW button, tune to 19m
on scale, feed in a 19m (15.8 MC/S)
signal, and adjust C34, then C29, for
maximum output.
50m.

Check at 30m and

View of the side of the tuning unit facing the chassis.

The leads and

connection points to the rest of the chassis are shown. Note the various
condenser and core adjustments.
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