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The Ultra 22DC table model.

THREE-VALVE (without rectifier)
A circuit is employed in the Ultra
22DC receiver, a two-band super-
het designed to operate from DC mains of
200-250 V. A barretter accommodates
variations within this range, and no volt-
age adjustment is provided.
A double diode pentode valve is used
in the output stage, and no provision is
made for a gramophone pick-up, but in-
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structions are given

for adding one if
desired.

There is ptovision for connect-
ing an external speaker, and for internal
speaker muting.

The differences in the radiogram version
of the receiver are dc‘sclibﬂ] under
“ Radiogram Modifications,””  but  this
Nervice Sheet was prepiared on a table

- model,

both models © 1934,
£13 13s. ; Radio-

llelease date,
Original prices: Table,
gram, £23 2s.

CIRCUIT DESCRIPTION

Aerial input via mains isolating con-
densers €1, G2 and coupling coils L1
(MW) and L2 (LW) to inductively coupled
band-pass filter. Primary coils L3, L4
are tuned by €205 secondary coils L6, LT
by C22. Coupling by mutual inductance
of primary and secondary windings.
Secondary loading coil L5 balances the
load imposed on the primary by aerial
coupling coil.

First valve (V1, Mazda metallised
TP2620) is a triode-pentode operating as
irequency changer with cathode coupling.
Triode oscillator anode coils L9 (MW)
and L10 (L) are tuned by G25. Parallel
trimming by 626 (MW) and C248 (LW);
tracking by specially shaped vanes of

G25. Reaction from cathode via coupling
coil L8. The triode control grid is tied
down to cathode via the resistance R4
and shunted by GCT.

Second valve (V2, Mazda metallised
VP1321) is a variableemu REF pentode
operating as intermediate frequency am-
plifier with tuned-primary, tuned-second-
ary transformer couplings €27, L11, L12,
€28 and G29, L13, L14, C30,

Intermediate frequency 456 KC/S.

Diode second detector is part of double
diode output pentode valve (V3, Mazda
PenDD4020). Audio frequency compon-
ent in rectified output is developed across
manual volume control R10, which also
operates as load resistance, and passed via
AF coupling condenser G15 and grid stop-
per R12 to CG of pentode section, which
provides the total AF amplification. IF
filtering by choke L16 and by-pass con-
denser G12.

Second diode of V8, fed from V2 anode
via €14, provides DC potentials which are
developed across load resistances R186,
R17 and fed back through decoupling cir-
cuits as GB to FC and IF valves, giving
auntomatic volume control. Delay voltage,
together with GB for pentode section, is
obtained from drop along resistances R13,
R14 which form a potential divider in the
cathode lead to chassis.
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Circuit diagram of the Ultra 22DC superhet. L3 is fitted in order to balance in L6 the load imposed on L3 by the coupling coil Lx. Band-pass couplir
and secondary coils. Replacements for the TP2620 frequéncy changer V1 and double diode output pentode V3 are given under * Valve Substitutions”
rectifier is employed. The barretter controls the heater current, and no manual voltage adjustment is provided. Differences in the radiogram version ar

nor e

nformation renenber

Www. savoy-hi ||

co. uk




NN 0D

Fixed tone correction in pentode anode
circuit by G17, G18 and R18. Two-posi-
tion tone control by G16 and $6, also in
pentode anode circuit. Provision for con-
nection of low impedance external speaker
across secondary winding of output trans-
former T1, while a plug and,socket device
permits the internal speaker to be muted
if desired.

HT current is obtained directly from
DC mains via a filler circuit -comprising
the smoothing choke L19 and reversible
electrolytic condenser G19.

Valve heaters, together with scale
lamps, speaker field coil L18 and current
regulating resistance (Barretter, Philips
C1) are connected in series across DC
mains input circuit,

VALVE ANALYSIS

Valve voltages and currents given in
the table below are those measured in our
receiver when it was operating on DC
mains of 220 V DCr

The receiver was tuned to
wavelength on the MW band,
volume control at  maximum,
there was no signal input.

Voltages were measured on the 400 V
scale of the model 7 Universal Avometer,
chassis being the negative connection.
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ass coupling consists of mutual coupling between primary
stitutions’” overleaf. Crg is a reversible electrolytic, as no
version are described under ““ Radiogram Modifications.”

“the top of the illustration.
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Plan view of the chassis. The speaker is mounted on the metal baffle seen rising off

Several components in addition to the coils and tuning

condensers are contained in the L13, L14 IF unit.

COMPONENTS

RESISTANCES

V1 pent. CG m‘wuphug
R2 V1 8SG HT feed .
R»3 V1 osc. CG stabiliser
R4 V1 ose. CG resistance
R6 V1 fixed (B resistance ..
R6 V1 osc. anode H'T feed ...
R7 V2 CG dc(*ouplmg
R8 V2 SG H feed
RO V2 fixed GB
R16- | Manual volume conmnl
| V3 signal diode load ...
R11 | V3 pent. CGt resistance ...
R12 I V3 pent. grid stopper
R13 V3 pentode GB and AVC
R14 delay resistances .
R15 V3 pent. anode stopper ...
R16 } V3 AVC diode load resist-
R17 ances ... .
R18 Part tone corrector
OTHER COMPONENTS
41 N - Oy
12 } Aerial coupling coils {
o
]]ji } Band-pass primary coils {
L5 B-P secondary lmding
coil
}‘(7’ Band-pass sorontlan coils { .
L8 |~ Ose. cathode coupling coil
Lo Oscillator circuit tumng {
110 coils .
tﬂ 1st IF trans. Vl‘r‘l
o
%ﬁ. 211(1 IF trans. itf:_ o
L15 V1 pent. anode decoup-
ling choke
L16 IF rejector choke
117 Speaker speech coil
L18 Speakenfield coil
119 HT smoothing choke
™ Output trans. { }g.lf
S1-85 Waveband switches
S6 Tone eontrol switch .
S7 | Mains switch, gauged R10

Values
(ohms)

1,000,000
25,000
1,000
50,000
660
50,000
1,000,000
30,000
165

500,000
1,000,000
00

1,0
110
110
60
250,000
750,000
15,000

Approx.
Values
(ohms)

—
o
1S

fun

AND -VALUES

CONDENSERS Values
(uk')
|
C1 | A\ rml 1sol.1tmg condenser | 0-004
C2 Earth isolating condenser | 0-1
C3 V1 pent. CG decoupling | 0-05
C4 V1 cathode by-pass oce || @FG
C5 | V1 pent. anode decoup- |
) | ling .. 0-1
C6 I V1 8G decouplmg 0-1
C7 7 V1 osc. CG shunt 5 0-0002
c8 A% l osc, anode (leu)up-
ling 01
Cco V2 (,{x decouplmg 0-05
C10 V2 8G decoupling 0-5
C11 | V2 cathode by-pass 0-1
C12 IF by-pass c | 00002
C13* V3 cathode by- DﬂSS ... 160-0
Cl14 Coupling to V3 AVC diode 0-0002
C15 AT coupling to V3 pen-
3 tode ... 0-01
C16 Tone control condenser | 0-01
C17 Fixed tone corrector con- 0-001
C18 densers 0-01
C19§ H'T smoothing condenser 16-0
C20% Band-pass pri. tuning . -—
Cce11 B-P pri. MW trimmer -
c22t Band-pass sec. tuning ... |
| C23% B-P sec. MW trimmer ... | —
C241 Ose. cire. LW trimmer... —
C257 Oscillator cireuit tuning
C261 Osc. circ. MW trimmer... —
0271 1st IF trans. pri. tuning | —
| C28% 1st IF trans. sec. tuning —
| €291 | 2nd IF trans. pri. tuning | —
I B 2nd IF trans, sec. tuning =

§ Reversible electrolytic.
i Pre-set.

* Llectrolytie.
1 Variable.

DISMANTLING THE SET

Flemoving Chassis.—Remove the three
control knobs (recessed grub screws).

remove the small wooden block (two
countersunk-head wood screws) holding
the top of the speaker assembly. at the
top of the cabinet;

remove the four screws (with washers)
holding the chassis to the bottom of
the cabinet.

The chassis, complete with speaker assem-
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bly, can now be withdrawn from the
cabinet as a single unit.

Removing Speaker.—First remove the
chassis from the cabinet as described
above.

Open the cloth dust-excluder, and un-
solder from the connecting panel ins.de
the four leads from chassis;

with the chassis laid face down, remaove
the four countersunk screws (with
washers, lock-washers and Jock-nuts)
holding the speaker to the metal baffle.

When replacing, the connecting panel
should be at the top.

The leads should be connected us follows,

numbering the tags from left to right

when viewed from the rear :

red, or blue with black tracer;

black with white tracer from T1;

plain black from T1;

blue (or green) to speaker field.

GENERAL NOTES

Switches,—S$1-85 are the wavebsnd
switches in a single leaf type unit beneath
the chassis. Normally, the unit is ob-
scured frem view by a rectangular screen,
but it is seen in our under-chassis view,
where the screen has been removed, and
the individual switches are indicated.

Switches §1, §2, 83 and 84 all close
when the control is turned to the MW
position, while 85 opens; when the con-
trol is turned to LW, the position is
reversed, 85 closing and the remainder
opening.

$6 is the two-position tone control. In
one position G16 is connected across V3
pentode anode circuit, while in the other
1t is disconnected.

S§7 is the QMB mains switch
with the volume control R10.

Coils.—The aerial and band-pass coils
L1-L7 are in two tubular units mounted
horizontally beneath the chassis about the

£ OO

, ganged
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§1-85 switch unit. The screen which
covers the switches also covers the coils.

The oscillator coils L8-L10 are in a
screened unit on the chassis deck, with
G24.

The IF transformers L11, L12 and L13,
L14 are in two further screened units on
the chassis deck with their associated
tuning condensers. Resistances R1, R7,
R16, R17 and condenser G14 are also
housed in the L13, L14 unit.

The R¥ and TF chokes L15 and L18 are
mounted beneath the chassis, L15 near
one end of the front member and L16 near
the same end of the rear member.

Scale Lamps.—These are two Osram
MES types, rated at 6 V, 0.3 A, with
clear spherical bulbs.

Gramophone Pick-up.—No provision is
made for this, and as AF amplification
is only provided in the output stage, it
would not be satisfactory to connect a
pick-up (via some isolating device) across
the volume control unless it had a very
large output. A pick-up could be con-

" nected as it is in the radiogram model,

however, if the modifications described
under ‘‘ Radiogram Modifications’’ were
carried out, adding a separate two-way
switch. -

External Speaker.—Two sockets are

provided at the rear of the chassis for a

low impedance (6-10 O) external speaker.

" A plug and socket device to the left of

these two sockets permits the internal
speaker speech coil circuit to be broken
if desired.

Condenser C19: Warning.—This is a
reversible electrolytic rated at 16 uF. Tt
is very important in a DC receiver that
replacements in this position shall be re-
versible, as otherwise, if the mains plug
is inserted in its socket the wrong way
round, reverse polarity will be applied to
the condenser, resulting in damage to the

Under-chassis view.
The switches are
individually identi-
fied here. In the
radiogram  model,
two additional sec-
tions are added be-
tween the S3 sec-
tion and the rear
of the assembly;
the fixing holes are
just visible. The
band - pass and
aerial coupling coils
‘are -seen grouped
beneath the switch
assembly. Nor-
mally a screen,
which has been re-
moved for photo-

the entire switch |
and coil unit.

condenser itself at least if the ordinary
polarised type of electrolytic is used.

If the correct type cannot be obtained,
a replacement may be made by using two
polarised electrolytics connected in series
back to back: i.e., with the two negative
leads joined together and insulated, leav-
ing two positive outers. If this is done,
the condensers must be of the same type
and capacity, each of the required maxi-
mum working voltage (300 V), and the
total capacity will be half of that of each
condenser. A dual unit is very suitable
if provided with a separate pair of leads
for each condenser.

Control Knobs.—In order to isolate the
metal control knobs from the mains, there
is an insulating insert between the outer
part of each knob and the bush which fits
the spindle. It is important, therefore,
that the correct knobs should be used, or
that replacements are of non-conducting
material, and that the grub screws should
sink well into their housings. The screw
heads should be covered with wax, and
must not come into metallic contact with
the outer portion of a metal knob.

CIRCUIT ALIGNMENT

IF Stages.—Connect the signal genera-
tor leads via a 0.1 uF condenser to the
control grid (top cap) of V1 and chassis,
and turn the volume control and gang to
maximum. Feed in a 456 KC/S (657.9 m)
signal and adjust G30, G29, C27 and C28
in that order for maximum output.

RF and Oscillator Stages.—With the
gang at maximum, adjust the pointer so
that its short.hand covers the dot imme-
diately on the left-hand side of the ‘“12
o’clock” position on the tuning scale.
Connect the signal generator leads via a
suitable dummy aerial to A and E soekets.

MW.—Switch set to MW, tune to 200 m
on scale, feed in a 200 m (1,500 KC/S)

graphing, encloses —_

-
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signal, and adjust C26, C21 and C23 in
that order for maximum output.

Should a whistle ‘oecur at about
380 m, readjust G21 and 1G22 until it dis-
appears.

LW.—Switch set tol - liW, tune to
1,500 m on scale, feed in a 1,500 m (200
KC/S) signal, and adjust C24 for maxi-
mum output. '

RADIOGRAM MODIFICATIONS

Except for certain madifications con-
cerned directly with the pick-up input
and its subsequent amplification, an
alteration to the position of the mains
switch 87, and the method of mounting
the speaker, the chassis in the model
22 DC radiogram is similar to that used
in the table model. The modifications
are seen in the diagram in cols. 5 and 6.

The cabinet is, of course, different, and
87 1s replaced by a QMB toggle switch,
attached to the chassis by a flexible lead.
It 1s mounted in a cupped escutcheon,
which is fitted on the side of the cabinet.
The voltage ranges of the motor are 100-
130 V and 200-250 V AC/DC, and the ad-
justment terminals, which are protected
by a cover-plate, are marked A, B, C and
D. A is the common connection, B is for
200-250 V DC mains, C for 100-130 V DC
or 200-260 V AC, and D is for 100-130 V
AC. The motor leads are connected
directly to the mains input, and the ad-
justment leads should be on terminals A
and B for this receiver.

In order to obtain sufficient amplifica-
tion for pick-up work, the IF amplifying
valve V2 is used as an AF amplifier. The
alterations to the circuit, involving the
addition of two fixed resistances, a poten-
tiometer, six fixed condensers and two
switches, are as follows : .

A potentiometer R21 is ganged with
R10 in the place of 87, and the pick-up
output is taken to the two ends of its
stator element. The slider and one end
of the stator are then taken as a pair to
V2 grid circuit, which is broken between
L12 and C9 to accept them; the two

points of connection are then shunted by .

a condenser G33.

The anode feed lead to V2 is broken
between L13 and the HT positive line,
and two resistances R19, R20 in series
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R20. R19 and €34 form a decoupling cir-
cuit_at audio frequencies.

Switch $8 closes on gram, a third posi-
tion_on the waveband control, so that the
pick-up signal as it appears across R20 is
conveyed via €36 and S8 to C15 and the
grid circuit of V3 pentode, and so on to
the output circuit. Since $9 opens on
gram, the radio volume control R10 is
noperative. )

The table below giwes the values of the
additional components.

same as in the table model.

COMPONENTS Values
R19 ‘ V2 anode decoupling ... [10,0000
R20 V2 anode AF load - 3,000 O
R21 | PU volume control .. [60,000 O
€31 }I‘U input mains isolating 0-1 pF
€32 condensers 0-1 ulf
C33 PU IF by-pass ... 0-0002uF
C34 V2 anode AF decoupling 0-5 ulf
35 V2 anode IF by-pass ... 0-002 p¥
36 AF coupling to V3 pent. 0-1

VALVE SUBSTITUTIONS

1f difficulty is experienced in procuring
replacement valves of the original type
for V1 and V3 in the model 22,  other
valves can be substituted, although some
modifications will then "have to be made
to the chassis to accommodate the substi-
tutes, particularly in the case of V1.

There are several suitable substitute

valves which can be used to replace the
Mazda TP2620, although in some cases
they perform better on the MW band than
on the L'W band. ‘

The  makers’ original instructions for
substitutions for V1 were published in our
Service Sheet 504, while another article on
substituting a Mullard FC13 for the
TP2620 appeared in *“Service Short
Cuts ** of the March 15, 1941, issue of
The Trader.

For the convenience of those who may

not have these references handy, the fol--

lowing is a rough indication of the modi-
fications necessary when substituting a
Mazda TH233.

Replace the original valve holder with

a All the remain- _
ing components in the radiogram are the
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The appearance of the Ultra
) 22DC radiogram.

Replace the oscillator anode HT feed
resistance R6 by one of 5,000 O.

Replace the fixed GB resistance R5 by
one of 200 O.

Replace the 0.0002 pF oscillator control
grid shunt condenser C7 by one of
0.002 uF.

Remove the 1,000 O -oscillater grid
stabilising resistance R3 altogether.

Check alignment.

Old and New Base Connections

For the convenience of those who are
not familiar with the Mazda TH233 base
connections, they are as follows :

Pin 1, heater; 2, cathode; 3, heptode
anode; 4, oscillator anode; 5, oscillator

- grid; 6, metallising; 7, screen; 8, heater.

When replacing the valve-holder, the
simplest method 1s first to label the con-
necting leads, then unsolder them, con-
necting them again, according to the
labels, to the new holder.

PenDD4020.—A good substitute for
this valve is the Mullard Pen40DD, which
can be plugged straight in to the original
holder if the anode and cathode con-
nections (pins 2 and 6) are transposed.
The Mazda PenDD4021 is not a good
substitute unless the output transformer
and GB resistances are suitably replaced.

are inserted in the gap, R19 being nearer [T —
the HT positive side. From the junction | R8 RIS
of the two resistances a condenser C34 is
taken to chassis, while another condenser Part of the cir- C“.l.""
€35 is taken from the junction of R20 it diagram A ER20 .
and L13 to chassis. )
A pair of switches S8, 89, having be- overleaf, ECi T S
tween them a single-pole, double-throw drawn to show L 29 3 L 2o
action, are added todthf wavebang s»f\ izﬁh the modified ggt?  FC28 T Ui% Li4 F ¢
unit between 83 and the rear end o e I
unit. The lead between R10 slider and cireuit of h‘he ‘ '_E TS N W \CTUSL
C15 is broken, and the common of the x:'ichogramc.: a3= A28 B
switches 1s connected to G15, while the sis. The differ- =z )
outer side of 139 goe(sl to Fé;(; slider. | ences, which are N 3
Finally, a coupling condenser is con- | . c 1
nectedy betwaeg t}%e outer contact of S8 i conc?medh sole O Ci2s RO
and the junction of R20 and L13. ¢ ly with 't SRR . ol =E
In operation, the pick-up input appears | commodation of i S
across C33, which has a very high im- ! the pick-up, are &P
pedance at audio frequencies, but by- | et dhe RI3 .
passes the pick-up at intermediate fre- : b hi . ol
quency. In V2 anode circuit, the AF | Wwhere on this \ 1 e
signal is developed across R20, G35 ; page. WET T -[cu =3
having a negligible effect, although at IF ; ! . I
it acts as a decoupling condenser and pre- [ r To RIBRIZ
vents the IF signal from developing across il ) - R S
. - Printed in Great Britain by The Cornwall Press Ltd., Paris Garden, London, S E.x ¥*






