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The Ultra 301 table model

' HE Ultra 301 is a 3-valve (plus
i I valve rectifier) 3-band AG super-
| het. The SW range is 16:5 to 50m,
and the set is suitable for 200-260V,
10-100 C/S AC mamns. Four press-
buttons are provided for wavechange
and gram switching.

Model 303 is the corresponding con-
sole receiver, and model 305 the radio

gram, all models having identica
chassis.
Release date: all models, Jan. 1939.
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303 (CONSOLE), 305 (RADIOGRAM)

is fed via series condenser C1 to Al.

Input from A1 is via IF rejector cir-
cuit L1, €2, €27 and coupling coil L2
(SW), (ouplmg, components L3, R1, C3
(MW) or coupling components R2, Cé4
(LW) to single tuned circuits L4, C31
(SW), L5, €31 (MW) and L6, C31
(LW).

First wvalve (V1, Mazda metallised
TH41) is a triode heptodv operating as
lrulm,nq changer with internal coup-

ling. Triode oscillator anode coils L10
(SW), L11 (MW) and L12 (LW) are
tuned by C36 a.raliel trimming by C33
(SW C34 ( %f) and C13, €35 (L'W);
series trackmg by C10 (bq\N) C11 (MW)
and €12, €32 (LW). Reaction by coils
L7 (SW), L8 (MW) and L9 (LW).

C9 is interposed between L7 and L10
to permit L7 to be returned to chassis
via €10, and thus provide additional
reaction coupling, and at the same time
to isolate L7 from the HT' cirenit.

Second valve (V2, Mazda metallised

VP41) 1is a variablemu REF pentode
operating as intermedi ate frequency
amplifier with tuned-primary, tuned-
secondary transformer couplings €37,

L13, L14, C38 and C39, L15, L16, 040.
Intermediate frequency 470 KC/S.
Diode second detector is part of double

diode beam tetrode output valve (V3,

Mazda Pen 45 DD). Audio frequency

component in rectified output is devel-

oped across load resistance R16 and

grid stopper R19 to CG of tetrode sec-
tion, which provides the only AF ampli-
fication on radio.

Variable tone control by R15, C18
across €21, R18. IFixed tone correction
by €22 in tetrode anode circuit. Pro-
vision for connection of low impedance
external speaker across secondary of
internal speaker input transformer TI,
while a plug and socket arrangement
permits internal speaker speech «coil
circuit to be broken if desired to mute
internal speaker.

Second diode of V3, fed from V2
anode via C19, provnlcs DC potentials
which are developed across load resist-
ances R23, R24, That across R24 is
fed back through decoupling circuits as
GB to FC and IF valves to give auto-
matic volume contml. A ke

‘When the ‘' Gram’’ switch button
is pressed, the pick-up sockets are con-

nected hetween V1 triode CG and
chassis via switch §12, and the
oscillator section of V1 becomes an AF
amplifier.  The pick-up sockets are

shunted by R7, which operates as CG
resistance and prevents the control grid
from becoming open circuited should
the pick-up be disconnected when the
receiver is switched over to gram.
Resistance-capacity coupling by R10,
C16, R17 and the manual volume con-
trol R18 via switch $16.1s employed for
pick-up amplification between V1 triode

Circuit diagram of the Ultra 301 AC superhet.
gram have identical circuits. The triode section of VI'is used as an AF amplifier

T e

on gram

The 303 console and 305 radio-

Two alternative aerial sockets are  passed via R14, AF coupling condenser and tetrode section of V3.
provided, A1 and A2. Input from AZ €21, manual volume control R18 and HT current is supplied by THC full-
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PRESS-;SUTTON

Under-chassis
view. Diagrams
of the press-
button switchunit
are overleaf.
Some of the coil
units are hidden,
and are dotted in
this illustration.
¢ Note the internal
speaker muting
: plug

wave rectifying valve (V4, Mazda metal- S - S -

lised UUB). Smoothing by speaker field RESISTANCEN | Values OTHER COMPONENTS Approx.|
2= (ohms) (Continued) | Values
L19 and dry electrolytic condensers C24, _ B {— [ | (ohms)
€25, Mains RF filtering by C26. R1 Aerial MW l'uuph‘n" resis- | - —— e
) \hm«o ¥ 1,000 i | ( Pri., total | 400
R2 Aerial LW cou 1l|n" resis- | | Mains Heater sec., total | 0-1
COMPONENTS AND VALUES tance ... I B 10,000 r2 | tr:m: ) R:-(ltfflif;t ~e(: \F 0-1 I
: - R3 V1 SG stabiliser t- . e J603 | | JeHT sec., total ... | 4000
B . } Talues R4 V1 heptode CG resistance ... | 1,000,000 } - |
CONDENSERS \(:"}l‘)‘“ R5 | VI heptode GG decoupling .. | 1,000,000 5| j Waveband switches | = |
R6 V1 fixed GB resistance . 200 Ra(llu /gram change awm\hpe ‘
— . D R7 PU shunt 0 250,000 | Mains qwltch L:anbnd RI8... |
C1 A2 series condenser... 0-00005 R8 Osc, SW Teaction stabiliser .. 30 e I S !
c2 Aerial IF rejector fixed RO V1 ose. CG resistance Lo 25,000
trimmer 0-002 R10 | VI triode anode HT feed .. | 40,000 DISMANTLING THE SET
C3 Aerial MW coupling | R11 | V2 CG decoupling ... .. 11,000,000 -
condenser | 0-004 R1Z | V1, V2SG’s HT feed... .. | 10,000 I'he cabinet is fitted with a detachable
4 Aerial LW coupling ‘ 0002 1%%2 Vlz ﬂ;)(d GB re«ismncc o | 115 bottom, upon removal of which (four
condenser -002 1 IF stopper . 100,000 s 3
5 V1 heptode CG condenser... 0-00005 R15 | Variable tone control .| 2,000,000 ;“_lm d- }J'U;'d wood SCrews) access may
6 V1 heptode CG decoupling 005 R16 | V3 signal diode load . 500,000 e gained to most of the components
16‘7 Vi cat}ﬁjc{e by-pass.. ... 0-1 R17 | Part x}n triode to V3 u beneath the chassis
og* V1; and V2, V3 SG’s coupling 100,000 : A 5 N N
decoupling 40 R18 | Manual volume control .. | 1,000,000 Removmg Chassis.—Remove the two
9 Part osc. SW reaction R19 | V3 tetrode grid stopper o0 480 ‘_‘“U“‘”| anbS (1'92'6996‘(1 grub screws)
Sw oa:u'pling tI*IKng R20 [\‘%1 ltetr()d{ (EB] Ifmdl AVC | 149 from the front of the .|l)m(l
C10 Osc. circuit racker ... 0-00: R2l || delay potential divider ... | 116 . , . .
C11 Osc. circuit MW tracker ... 0-000318 R22 | V3 tetrode anode stabiliser... 60 remove the four bolts (wit h_ claw
C12 Osc. cire. LW fixed tracker 0-00006 R23 || V3 AV(, diode load re (1 250,000 washers and lock-washers) holding the
C13 Ose, eirc. LW ﬂxodtrimmnr 0-00001 R24 || anc . | 750,000 chassis to the bottom of the cabinet.
014 V2 (G decoupling . 0-05 R2 | V1, and V2, V3 SG's HT feed 2,000 , e aie o . i
o15 V1: V2 S8G's RF by-pass . 01 | o v | [he chassis can now be withdrawn to
C16 V1 briode to V3 AF coupling 0-004 the extent of the speaker and tone
C17 | VZeathode by-pass.. .. | 01 —————————————————— contrgl lea ich 18 suffcient for
C18 Part of variable tnne \Appm\ most er )(;j; which s sufficient for
control | 0-002 OTHER COMPONENTS | Yalues DisE .
19 Coupling to V3 AVC diode 0-00001 (ohms) To free chassis entllel_‘, unsolder from
gg(l) frb% a;‘i R 8‘8(1)0?- - @ @@ @@ |—— the <‘0Unoct1ng strip on _the speaker
c22 le:énég;r%orgrcfor ¢ ro‘f 0-004 L1 Aerial IF ruutorrml - ‘ 40 the six leads connecting it to chassis;
C23* | V3 cathode by-pass... 500 {4% “‘\Af‘rlﬁ% %‘&‘&COUI"}{\Q (‘ﬂl!l o 8;’ remove the tone control knob (recessed
* . ( L3 Aeria coupling coil ... | - < the T3 s % DR
Sgé* }HT smoothing condensers | lgg L Aerial SWrtuning coil ... Verylow ,‘It_ru{' qcr%\y) fFom the right-hand side
€26 | Mains RF by-pass 0-004 L5 Aerial MW tuning coil ... 30 of the cabinet;
C27t | Aerial IF rejector tuning... _ L6 Aerial LW tuning coil ... 20-0 remove the three small round-head wood
Cest | Aerial circuit SW trimmer — o 8523{%8; gl‘gvrl‘_’eﬂ;&;’(& = i [‘rem holding the tone control mount-
Coof | deralolroult MW rimmer | 15| OuclatorMWreastion - 13,1 ing bracket to the side (inside) of the
Ca1 ‘Aerial circuit tuning i L10 Osc. circuit SW tuning coil Very low cabinet. )
C32 Osc. circuit LW tracker — ]]-:}% 85(“ “‘.“‘“!E 1}1“; tt““}ﬂg 00!} 13 2 [When replacing, connect the speaker
2 85"- it 1 Eiv&,tt“.‘”m“ - Tis | P g™ Lo nago 130 leads as follows, mumbering the tags
C35% ogg: ﬁﬂﬁﬂ,t LW t;ﬁ?,‘,‘;‘:‘f N _ L14 Ist TF trans. 1 Sec. 13-0 on the connecting strip from left to
C36f | Oseillator circuit tuning ... — L5 1) onq IF trans, { ET- :gg right when viewed from the rear of
€37t | 1st IF trans. pri. tuning ... - L16 - { Sec. b the receiver:
(38 1gt IF trans. sec. tuning ... - L17 Speaker speech coil... ;9
cggi 2nd IF trans. pri. tuning ... — 118 Hum neutralising coil o 0-2 1, no external connection ;
C40f | 2nd IF trans. sec. tuning ... = 119 L R 2, red lead with white tracer;
T1 Speaker input. trans. { {11 o6 3, green lead with pink fracer;
* Electrolytic. 1 Variable. -  Pre-set. _ i, brown lead with pink tracer;
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Plan view of the chassis. Only the ]
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SPEKER
LEADS

IF units and their trimmers are above the

chassis ; the remaining chs and trimmers being beneath.

, blue lead with pink tracer:
" black lead with pink tracer;

, pldln vellow lead.

1'1( a felt washer to each of the Ihln
control spindles, between the knob an
the cabinet.

Removing Speaker.—First remove the
two round-head wood screws from the
right and left ends of the clliptica
speaker frame;

slucken the four clamp nuts (with lock
washers) holding the speaker to the
sub-baftle ;

swivel the clamps aside and withdraw
speaker.

When replacing, the transformer shoule
be at the bottom.

It the leads have been unsoldered they
should be connected as indicated
above.

VALVE ANALYSIS

Valve voltages and currents given iu
the table below are those measured in
our receiver when i, was operafing or
mains of 236 V, usihg the 220-240 V
tapping on the mains transformer. The
receiver was tuned to the lowest wave-
length on the medium band and the
volume control was at maximum, but
there was no signal input.

Voltages were measured on the 400 \
\: dll‘ of a madel 7 Universal Avomeicr

‘hassis being negative.

Anode ! Anode | Screen | Screen J

Valve Voltage Current Voltage|Current J

(V) (mA) V) (mA) '

| “' T
\ (225 | 38 -
| V1 TH41 { Oscil lator - 116 87 |
| {76 | 27 ) ;

| - V2 VP4l 270 6:3 116 | 53
| V3 Pend4d5DD 250 | 390 225 | 68
| V4 UU6 318t =

=
1 Each anode, AC.

GENERAL NOTES

Switches.—81-816 are the wavechange
and radio-gram switches, in a doublc

e ——

sided  press-button unit beneath the
chassis. It 1s indicated in our under-
chassis view, and diagrams of each side
of 1t are given in col. 3. The table
below gives the switch positions when
each of the four buttons are pressed. A
dash indicates open and C, closed.

$17 is the QMB mains switch, ganged
with the volume control R18.

Coils.—L1; L2, L4; L3, L5; L6; L7,
L10; LS, L11 and L9 L12 are in scven
unsereened tubular units beneath the
chassis. The I transformers L13, L14
and L15, L16 are in two screened nmtq
on the (hfltsls deck, with their asso-
clated trimmers.

Scale Lamp.—This is an Osram MES
type rated at 4.5V, 0.3A. 1t is run from
a tapping on the heater secondary of T2.

External Speaker.—Two sockets are
provided at the rear of the chassis for a
low resistance (about 20) external
speaker. On the left of these sockets is
4 plug on a flying lead which fits into a
third socket. When this plug is with-
drawn, the speech coil cireuit of the
internal speaker is broken, thus muting
1t.

Condensers C24, C25.—These are two
dry electrolytics in a single metal can
on the chassis deck, the can being the

SWITCH TABLE

3 |
| Switch| SW MW I Lw Gram.

V227 /30 A
N
i
1
[+

llallloftllol
olllalllalllalll

common negative connection.  The red
tag 1s the positive of C24 (5ul) while
the plain tag is the positive of €25
(16ul).

Trimmers.—Apart from the four IF
trunmers (two 1 each coil unat), there
is the IF rejector trimmer ddjuste(l from
the lefi-hand corner of the back of the
chassls, s1x trimmers in a bank in the
centre beneath the chassis, and one
tracker, also beneath the chassis.

Tone Control R15.—This is mounted on
a  bracket, and its spindle projects
through one side of the cabinct. It
is shown on the left of our under-chassis
VIew.

Resistance R19 —This is given as 5000
by the makers, but was 46UO in our
chassis.

CIRCUIT ALIGNMENT

IF Stages.—Connect signal gencralor
via a 0.1pF condenser to control grid
(top cap) of V1 and chassis. Turn gang
to maximum, press MW button, and
feed in a 470 KC/S signal. Ad]usi C40,
C39, €38 and €37 in turn for maximum
ou put Repeat these adjustments.

IF Rejector.—Connect signal genera-
tor to A1 and E sockets, feed in a strong
470 KC/S signal, and adjust €27 for
mintmum output.

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

MW.—Press MW button, tune to
200m on scale, feed in a 200m (1,500
K(J/8) signal, and adjust €34 for maxi-
mum output. Feed in a 250m (1,200
KC/S) signal, tune it in, and adjust G29
for maximum output, rockmg the gang
slightly if necessary.

LW.—Press LW _buiton, tune t{o
1,000m on scale, feed in a 1,000m (300
h(//S) signal, and adjust €35 for maxi-
mum output. Feed in a 1,300m (230
KC/8) signal, tune it in, and adjust C30
for maximum output, rockmg the gang
slightly if necessary. Ieed in a_1,700m
(176.5 KC/S) signal, tune it in, and
adjust €32 for maximum output, ‘while
rocking the gang for optimum Tesults.

SW.—Press SW button, tune to 19m
on scale, feed In a 19m’ (15.8 MC/8S)
signal, and adjust €33, then C28, for
maximuin output. Check at 30m and
50m.
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Two views of the press-button switch

unit. Above, the side seen looking

at the underside of the chassis;

below, the side facing the chassis
deck





