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ULTRA 22" A.C. MAINS
SUPERHET (Cont.)

* Clock-face " tuning and a ihree-valve

superhet circuit are distinguishing charac-

teristics of the model *“ 227 produced by
Ultra Electric, Ltd.

and is provided with optional tone control
by means of a condenser in series with a
resistance and a condenser across the
resistance, the latter connected inte the cir-
cuit by the switch,

Mains equipmeut consists of transformer,
full wave indirectly heated rectifier TU60/250,
with the I.S. field in the positive H.T.
lead for smoothing in conjunction with a
16 mfd, and an 8mnld. clectrolytic condenser.

VALVE READINGS

V. Type. Electrode. [Volts. M.A,
1 | AC/TP met.| anode ... 274 7.h
aux, grid 200 2
0s¢, anode* 110 2
2 | AC/VP1 anode ... 274 10
aux, grid 195 2.5
3 [ AC2PenDD | anode ... 260 38
aux. grid 274 [

* Measured across C4,
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The mains leads arve fitted with H.F. by-
pass condensers.

Special Notes.—The valve connections,
looking from underneath and counting clock-
wise from the two filament pins which are
close together at one end are :—

Pentode grid at top.

V1, nine-pin (triode pentode): H, H,
cathode, osc. unode, osc, grid, metallising,
aux. grid, pentode anode, suppressor grid.

V2, seven-pin (H.F. pentode) : .
cathode, aux. grid, metallising, grid, sup-
pressor grid. Anode is at the top.

V3, seven-pin: H, H, cathode, aux. grid,
diode anode 2, pentode anode, diode anode 1.
Grid is at top.

Removing the Chassis.—Undo . the
knobs (grub screws). Remove four holding
screws nnderneath, Remove two screws from
wooden block in top of cabinet and lift the

chassis out,
Quick Tests.-—Between the following
terminals of panel on L.8. and chassis

(looking from behind and counting from the
left) :—

(1), red, H.T.+ unsmoothed, 365 volts.

{5), green with black tracer, H.T
smoothed 274 wvolts.

The output transformer terminals arc i
side the chassie

General Notes.—The layout is easily
followed except for the three resistance and
condenser assemblies. These are given in the
special diagram.

Mains  transformer
ont diagram) :—

A and B: Pilot lamp winding (blue with
black).

C and N : Rectifier heater (green).

D : To muins lead (yellow).

E : 200-220 maius tap (pink).

F: 230-250 mains tap (dark green),

G and J: Set heaters.

H: Centre taps to chassis.

K (yellow) and M (blue) : Rectifier anodes.

L : Chassis.

To reuch the switch and the band-pass
coils it is mecessary to remove the screen
cover by undoing the four screws on the
flanges,

The following components are inside the

connections (see lay-

case of the second LY¥. transformer: RS,
R9, R10, R11, and C8.
Replacing the Chassis.—Lay chassis

inside cabinet, replace wooden block above
speaker and insert the four, holding screws.
Replace the knobs,

RESISTANCES

K. Purpose, Chms,
CONDENSERS 1 | Voltage dropping to V1 aux. 25,000
~— - T L i grid R
G i Purpose. __ Mifd Hatmonic sUppressor in osc.
1 Decoupling Y1 anode . [ N grid . 1,000
2 | Decoupling V1grid ... T 3 | Osc. grid leak e | BD.OOD
3 V1 eathode by-pass from osc. coii: .5 4 V1 cathode bias ... 480
4 | Decoupling V1 ese. anode Pl 5 | Yoltage dropping to ose. anode...| 80,000
5 Decoupling A.V.C, to V2 5 6 Voltage dropping to V2 aux.
6 | V2 cathode by-pass - grid ... | 80,000
ToQ¥2auxgrid .. .. .05 7 | VZcathodebias ... .. 165
8 | LF. feed to A.V.C. diode anode | 0002 b Decoupling A V.C. to V2 1 meg.
9 | H.F. by-pass from diode .t .0002 9 | Decoupling A.V.C. to V1 | 1 me.
10 | L.F. coupling diodeanode togrid’ 01 10 | A.V.C. potentiometer ...1 250,000
111 V3 cathode by-pass o B0el 11 | A.V.C. potentiometer -..1 750,000
12 By-pass V3 ancde to sux. grid | .001 12 Diode load, var. V.C. .| 500,000
13 Tone correction cireuit ... 0 13 ¥4 cathode bias ... 138
14 | Tone correction cireuit ... | o1 14 | Part of A.V.C. delay ftr. 188
i5 | H.T.smoothing ... I 16 el 15 | V3 grid return bias resistance ...[ 1 meg.
16 | H.T. smoothing ... Lo &ell 16 | V3 grid stopper ... . 1,000
i7 H.F. by-pass from mains lead ...! .01 17 V3 anode stahiliser .. .. 60
18 | H.F. by-pass from mains lead ...| .01 18 | Tone correction circuit V3 anode| 15,000
16 V1 osc. grid condenser ... .0002 J— 1.8, field ... . 1,500
20 | VI aux. grid .1 — | D of output transformer 400

LANCASTRIA SUPERHET BY FERRANTI

The 1934-5 model Lancastria by Ferranti,

Lid., is a threevalve A.C. superhet

utilising a heptode and a combined double-
diode pentode.

Circuit.—1The combined detector oscillator,
VHT4 met. {V1), a heptode, is preceded by
& band-pass aerial tuner with second channel
suppressor circuit. Switching for local recep-
tion connects the resistance, R1, across the
acrial input. Bias for the detector section

| t

1s partly fixed by cathode resistance and
partly controlled from the A.V.C. line.

The oscillator operates with the tuned coil
m the grid civemt. Coupling to the LI
valve is by band-pass LI, transformer (lre.
quency 125 K.C.).

The LF. valve, VPT4 met. (V2), is biased
also by cathode resistance and by A.V.C.
The tuning indicator is conmected in to the
H.T. lead to the anode and coupling to the
second détector is by another band-pass 1.1
transformer.

In the combined second detector and
pentode output valve, a PT4D (or Mazda
A(2Pen DD) (V3) there is one diode ancde
for rectification and L.F. purposes. This
is coupled to the grid of the pentode section
by resistance-capacity filler with the grid

leak forming the manual volume control.
No signal,
\':11vt‘| Type. | Electrede. ' Volts. Ma,
"1 [ vETs lancge .. 200 3
Sereen .. 100
0sc. anode. . 100 1.5
2 V.P.T4 ..| anode .. 200 5
aux., grid .. 100
3 P.TAD anode .. 240 28
or
A.C.2 Pen| aux, grid. .. 250 8
D.D.

The other diode anode is used for A V.C., a
delay being obtained by the initial bias on
V1 and V2.

The pentode anode cirenit has a stabilising
vesistance, 1313, and tone conirol is provided
by a condenser in series with a variable
resistance. As usunal, the internal speaker is
provided with a switeh so that the speech
coil can be disconnected when an external
speaker 1s needed.

Mains equipment consists of transiormer,
full wave rectifice and the L.S. field in the
negative lead [or smeothing, with two 8 mid.
electrolytic condensers.

Special Notes.—The indicators for tone,
volume and wave-chunge switeh are operated
by cords, attached at one end to collars
which are fixed to the spindles by grub
screws, and passing once round the spindle
to the lever arm of their respective poiuters,

Before placing the chassis inside the
cabinet aguin it is advisable to see that the
pointers are in their correct positions.

The grid conmection of the double diode pen-
tode is at the top of the bulb. The base
cennections (counting clockwise from the twn
heater pins which are close together at one
end and looking from underneath) are :—
H, H, cathode, aux. grid, diode anode 1,
anode diode anode 2.

The heptode valve connections are . H,

[Continued on pages 118-119.)
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FERRANTI LANCASTRIA

SUPERHET (Cont.) \
CONDENSERS
C. Purpose. o | “:\’[fd.
1 m

bouplmﬂ' AurmL coil to tirst band- !
pass .000013 d
2 ])kup]mg ANC. to V1 and
band-pass Luuplm" .. 05
3 | sccond channcel suppressor eir-
cuit 02 MAINS TRANS %
4 | V1 cathode A2
5 | Decoupling V1 ose. anode cireuit 01
6 | V2 cathode 1 BLACK BLUE
T Dvcmlplmgtmmw nutor ‘anody X
V2 : - 1 RECTIFIER
8 Duouplm;: AV C to \" 05
4 1 L¥. coupling diode to grid of A .02
10 | H.Y. diodeload .. . A 00015
11 [ H.¥. by-pass from dlodL .. 00015
12 1 Decoupling V3 grid .. .. 25
13 | ¥3 cathode 4 T Rls ‘
14 | LF. feed to ALY C. diode anode .0005
i 15 | Tune control circuit .05 .
16 | Decoupling H'I'. to V1 and V2
omodes L . s W.C. U co MAINS ‘
17 Decoupling 11T ‘to V1 and Y2 Y ;
| e A swire L) NTROL SWITCH |
18 l smoothmg .. . Lo Rel : !
19 | H.T. smoothing .. osel I A 1
20 | ains .. 02 - . , .
»,(1 | ﬁ:sin;].‘xeg::f [ron.n‘nnm. - - 0‘82 The chassis of the Ferranti 1934-5 Lancastria is very small, and the componenls

cn top are grouped round the mains transfarmer.

we. ]
, RESISTANCES el ﬂ ﬂ | |

. I l‘llrp(N k Olons, -
il — ——3 MAINS [ROWVC
5 Auross acrial coil for local re- SWITCH > ]
ception . bias .. .. l,g';(J :
2) V1 eathode bias .. . 00 - :
-3|  Across ose. tracking condenser . . 50,000 lST BAND BASS ;
4l Dccoupling AV.C. to V1 .. 250,000 !
50 Decoupling H,'L, to osc.anode . .| 100,000 C4 |
G VZcathode bins .. 450 ,
7! Decoupling A.V.C. to V1 and V2| 1 meg. i RZ b '
3| H.F.stopper froin Diode ..l 100,000 | c3 BAND PASS |
0l V3 grid leak (var ptr, V.C) .| 1 meg. ; g S |
10 Decoupling V3 giid .. L 100,000 (1| @) !
11: Diodeload . .. b beg. R4’ a '
12! V3 cathode bias . . .. .. 140 :
13| ¥3 anode stabiliser o .. 140 R3O i
14| A.V.C. Diodeload | 2meg, }
13 A.V.C. Diode load .- Lo 2 mep,
16| Yar, tone control, . .. - 50,000 s O osC i
14l | Part of ELT. pir. (parallel) .. 6,000 |
i r 1~ c0[D |
3 part of LT, ptr. (parallel) .. 18,000 - j
21| Partof LT, ptr, (pataliel) .| 12300 | cuiD '
221 Part of LT, ptx. {pat: 111&13 . 450 VZ H
L.8. field .. .. 1,600 i
| I. of output trans, . .. 230 C6,712,17 %6 |
| S — Lod P S ';
SWITCH

| Assembly construction simplifies examination of the Lancastria, and the
LF. transformer frimmers are accessibly placed af the rear.
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Fig. 1.

A heplode-frequency changer, a variable-mu penfode LF. amplifier and a double-diode-pentode
ouiput valve form the basis of the cireuit of the Ferranti Lancastrie. A.V.C. and a funing
indicator are provided.
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FERRANTI LANCASTRIA
SUPERHET (Cont.)

cathode, anode, oscillator anode, osc. grid,
screens. The grid terminal is at the top.

Quick Tests.—Undo the cover over the
speaker to reach the terminals on the speaker
transformer,

Voltages between these and chassis (looking
from the back and from left to right} are :—

(1; Black to C19, blue to set (H.T. -),
105 v. negative.

(?) Green to set (V3 anode), 240 v. positive.

(3) Red to (18, Cl19 and
sinoothed, 250 v. positive}.

(1) and chassis are L.8. field, {2) and (3)
are primary of output transformer. -

Note that the smoocthing condenser connec-
tions are: two red to {3); one black to L.S.
frame and chassis; the other black to (1).

Both condensers are the same value, and if
cither has to be replaced it is immaterial
which is connected to either point.

Removing Chassis.—Pull off the knobs,
remove four screws underneath, pull off the
connectors to the speaker from the panel on
top of the mains transformer and lift out
the chassis.

set (H.T.--

General Notes..-—The operation of the
tuning indicator when the set is tuned to the
local station or to an oscillator is a sure indi-
cation that V1, V2, and the diode section of
V3 are working.

The resisbances R7, 15, 14, 11 and 8 are
enclosed in metallised combainers which are
earthed.

The Ferranti condenser colour cods is used :
Brown, .002 mid.; green, .01 mfd.; yeilow,
.02 and red, .05 mfd.

Replacing Chassis.—Lay chassis inside
cabinet, veplace holding screws and knobs and
connect the I.8. leads.

Circuit.-—1he H.F. valve VP2 (V1} is
preceded by a tuned secondary aerial trans-
former, the aerial circuit of which contains
a special loading coil to maintain constant
sensitivity over both wavebands.

Volumne is conlrolled by a potentiometer
(across a 9-volt (B, section of the H.T.
battery} to vary the bias on the grid, and,
at the same time, to damp the aerial inpud.
Coupling to the next valve is by tuned
secondary transformer.

The detector valve SP2 (V2), an I.F.
pentode, acts as a leaky grid detector with
the grid leak veturned to the positive L.T.
‘I'lie anode circuit contains an H.F. filter and
is coupled to the output valve by the resis-
tance-capacity method,

The output pentode, TAM22A (V3) has
11.1°. stopping and slabilising resistances in

MULLARD “M.B. 3~

The “ M.B3" receiver, with
which the Mullard Wireless
Service Co., Ltd., have entered
the complete set markel, is a
“ straight " three without a
reaction control.

its grid circuit, and is tone-compensated by
means of a resistance and condenser in series
across the primary of the output traus-
former.
The speaker is a permanent-iagnet type.
Special Notes.—1he battery connections
(Siemens’ Full o' Power, 135 v.) are :—
Plug + B in 135-v. H.1. socket.

» _Bin - HI. + G.B. socket.
,  —C1lin —b-v.
—C2 in — 9-v.

Note.—After the 11.T. battery voltage has
dropped the — C1 plug should be inserted
into the — 44-v. socket.

Quick Tests.—These are hest carried
out while making the usual valve tests and
noting the strength of the ** plops” produced
in the speaker.

AERIAL
TRANS

H.F.TRANS.

BATTERY SET

Chassis.—Remove  Lnobs
{grub screws). Remove hatteries and free
1..S. leads from cleats. Remove four screws
underneath and lift chassis out.

The 1..5. leads are sufficiently long to allow
the chassis to be examined without discon-
nectiolt.

General Notes.—There is no reaction
applied to the detector, and as the sensitivity
depends on the accurate ganging of the tuned
circuits, the cylindvical triromers should not
be disturbed. Adjusting these is a laboratory
job.

The wavechange switch is on the same
spindle as the tuning knob, and the contacts
are of the wiping type. The contact makers
can be cleaned by using a piece of rag
wrapped round a thin serewdriver. Only one
set can be reached in each waveband posi-
tion (“out” for L.W., “in” for M.W.).

The <condenser and resistances  are
mounted conveniently on two small panels.
Should any of these components require re-
placement, the identical type should be ob-
tained from the set manufacturers.

The lay-out and construction are straight-
forward, and, with the help of the lay-out
diagram, the components can be recognised
immediately.

Replacing Chassis.—See that rubber
supports are in positicn, lay chassis inside
cabinet, veplace holding screws, clip the L.8.
leads and replace the knobs.

(Tables and Circuit on next page.)

Removing

'Tv.C.anD BAT.
SWITCH

1 V.C.AND RAT. TW.C.SWITCH
- || swiTcH CTRIM | | AND TUNING
| co ~R4
[vcC ] Dl e
H.F. TUNING L V2
COND.
ci
L =
¢ —las
AERIAL
2] TUNING CON® ASSLY
I
C4 O z I——
oE ml | ASSLYL v3
v & °
WC.SWITCH EQPING 7 { ]
AND TUNING TRIMMERS

Complete screening and the wse of highly efficient coils are points of note in the ** M.B3." Here are the top (left) and underncath (right)

layouls of the chassis,

‘ l »10 |

For delails of assemblics see next page.





