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COHPONENTS AND VALUES

HE R.I. “ Airflow ” 491 is a 4-valve (plus
rectifier) 3-band superhet designed to
I operate from A.C. mains of 200-250V,
40-100 c/s. The 403 is a table radiogram
employing an identical chassis.
Release date, both models, September, 1948.
Original prices: 491, £14 11s 9d; 493, £25, plus
purchase tax.

CIRCUIT DESCRIPTION

CAPACITORS | \(Ll:,") : ln‘:;“; Aerial input is via isolating capacitor €1 and
R S N ol S o coupling coils ll.fzt <s,1w.), (Lm.w(':,) ag(lWLd
I o i (L.W.) to single-tuned circuits L5, €29 (S.W.),
| DS e e 33{:;} f6 1 Lg, €20 (M.W.) and L7 €20 (L.W.), which pre’
R V1 Lex. C.G. de- cede a triode-heptode valve (V1, Mazda metal-
qu»\ o QL 001 HE lized THA41) operating as frequency changer with ~ )
V1 ce 1t}h h\' pass 0-1 D4 | '",tel:na! coupling. . = . ) Approx. |
é B oo 0-0001 ¥a | Iriode oscillator an,nde coils L11 (S.W.), L12 OTHER COMPONENTS Values |Loca-|
. W, tra(k(r 0-0057 i | (M.W.) and L18 (L.W.) are tuned by €33, with (ohms)  tions
Osc. M.W. (TIM‘kE’r 000053 | By | Parallel trimming by €30 (5.W.), G31 (M.W.) and | —-—— - - [2 i
Ose. L.W. tracker 000025 | F3 | (Continued col. 1 overleaf) }‘}  LF filtercoil ... 1 128 | J4
¢ | Ose. L.W. trim. 0-00005 | F3 Is Aerial coupling 0-1 H3
10 Ose. anode coup. ... 0-0001 | K4 — - , ]l coils ég.u H3
1 V2 C.G. decoup. 0-05 C2 | RESTISTORS Val Loca-| ]Jr 1 ; ’-U | H3
2 8.G’s decoupling ... 01 D5 | | 2R 2 atues \Loca-) o Very low | H3
8 V2 cathode by- 01 | D5 | | (ohms) | tions | %g ' Aerial tuning coils 1 H3
4% } 1m\-1-\ { 250 I — = 3 — A | 190 H3
' . 05 R1 V1 hept. C.G. de- L8 ] 45 | F3
i OO onom e || ot st |38 ]
7 } M aps 0-0002 | R2 V1 3.G. stopper 10 | E5 | %10 15 | F3
LF. by-passes 00T | R3 V1 fixed G.B. 180 | D4 | 11 ’ . f Very low | F3
;' V3 eath. by-pass ... 53-:}'“}] [ | Ri’ Viosc. C.G. . 47,000 | F4 | Ll? 0\(('}11?1{301 it 3-0 | F
120 A.F. coupling 0-01 | | Rb Osc.  stabilizing i 47 I'.4 | L13 h 85 F:‘5
A.G.C. coupling 0-00005 | R resistors : ! 1,000 | F4 L4 }litI ¥. trans,§ P XS
Part tone control.. 0-05 | R7 o 3,300 | F4 | L15 o 7L Sec. ¥
3 H." -.mcmﬂung 80 | R8 Osc. anode load 47,000 | E4 L16 }211(! LT (e Pri. 35 | 2
A eapacitors 160 | | R9 | V2C.G.decoup. | 1,000,000 | C2 L17 -5 IS Gec, 35 | (2
oF a0 1T, By 0-01 R10 | P.U.shunt 1 00 1000 | H6 L18 Speech coil o 20 | — |
2o || o2 (| ooooos | G RI1L | 8.G' H.T.feed 15,000 | D5 L19 | Hum neut. coil Very low = —
7% Aerial trimmers | 0-00005 | G3 R1Z | V2 fixed G.B. 330 | D4 L20 Field Coil ... ... | 1,000-0 —
Rf ‘ H : 1 0-00008 | a3 R13 | \d‘.mode load 15,000 | D5 T Speaker trans Pri. 230-0 —
0+ Aerial tuning | 0:000487 | BI R14 L.F. stopper 47,000 | E6 o L Sec. 0-4 —
E'I - 0-00005 | F3 R1D \'1 A..(}.U‘ decoup. | 2,200,000 | (2 Pri., total 35:0 A2 |
31 Lh(‘]llnhnr trimmers 0-00005 | Py | R1Q h‘}g. diode load | 500,000 | E6 Heat, sec. 0-1 A2
321 | 000008 | ¥4 R17 Volume control ... | 500,000 } E5 T2 Mains ] Rect. heat. |
‘;fr Oscillator tuning... 0-000487 | B1 R18 \,igl‘lﬁlHTul)]'l('l .. | 47,000 | C2 trans, sec. ... | 0-1 A2 |
4% | Y1st LF. transfor-§ | 0-00025 | C1 Rt }‘ G.B., AGCS 180 | Fé HT. sec., | 1
1853 mer tuning 0-00025 | 1 R20 delay reésistors ... | 180 | E6 total | 7000 A2
265 ond LF. transfor- 0-00025 | (2 R21 V3 anode stopper.. 47 | F6 S1—- W/band and Gram. | | |
(‘37% l mGl'.fl'lIliDg 000025 2 E,%.’e A.G. l‘t diode ln’ui{ 470,000 | (2 %20\ Switches | = | G3 |
- = 2 resistors 470,000 | 2 |
R2+ | Tone control 25000 | G6 i?l] ‘ ‘lntmige‘?kerdsfl §29 | * iF_J, ‘
*Electrolytic. § Variable. % Pre-sot. L N SR i s i -
SCALE LAMPS -
R113 2R3 &
h Ak L C16
™ {
w ! Legs c37
C36 7
4 R
527
,
Clos 1526
R14
% ii 520 523
S24] C O— iy |
33& PU R10
L9
|._L. Ol
S s25 L
22
lL? ‘{3'Cllr ( RI9 R22
Liog/e '" ] E/M
3 a2 . 4 .
c8 ] =S Ca= j:: = C19 R20 R23 Cd' (4
X TCII 127 13 3 23T- L
- L
¢ SE 2
Va4 [ RIS
Circuit diagram of the R.I. 491 receiver and the 493
table radiogram. In the radiogram, the speaker is
connected to the chassis via a small 4-pin plug and
socket on the chassis deck. For gramophone opera-
tion, switching converts V2 into a P.U. amplifier.
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Circuit Description—continued

€9, €32 (L.W.), and series tracking by Ci
(8.W.), €7 (M.W.) and €8 (L.W.). Inductive
reaction coupling to grid by coils L& (S.W.)
L9 (M.W.) and L10 (L.W.).

Second valve (V2, Mazda metallized VP41) i
a variable-mu R.F. pentode operating as L.F
amplifier with vuned-transformer couplings.

Intermediate frequency 450 k¢ /s.

Diode second detector is part of double diod:
beam tetrode output valve (V3, Mazda metallizec
PEN 45 DD). The A.F. component in the recti
fied output is developed across load resistor R10
and passed, via volume contrel R17, to C.G. o’
tetrode section.

Second diode of V3 provides D.C. potential,
which is developed across R22, R23 in series an
fed back through de:cou(g»ling circuits as G.B. to
V1 and V2, giving A.G.C.

For ‘‘gram > operation V2 is converted to ar
A.F. amplifier. The pick-up is connected in it:
C.G. circuit, via 8§27, and the amplified signa
developed across anode load R13 is fed, via C1t
and $29, to ¥3 C.G. circuit.

GENERAL NOTES

Switches.—81-825 are the waveband switches
and $826-829 are the radio/gram change-ovel
switches, ganged in three rotary umits beneatl
the chassis. These are indicated in our under
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chassis view, and shown in detail in the diagrams
inset beside our plan view, where they are drawn
as seen from the rear of an inverted chassis.
The table (Col. 1) gives the switch positions for
the five control settings, starting from the fully
anti-clockwise (off) position of the control knob.
A dash indicates open, and G, closed.

Scale Lamps.—These are rated at ¢v, 0.3A, and
have large, elear, spherical bulbs.

External Speaker.—Two sockets are fitted on
the rear of the cabinet for a low impedance (3Q)
external speaker. One of the plugs, when pushed
right home, opens $30 to mute the internal
speaker.

DISMANTLING THE SET

Removing Chassis.—Remove the three control
knobs (recessed grub screws) and unsolder the
three leads &nd screening braid connceting
chassis to speaker at tags on the speaker trans-
former; .

unscrew the two chassis retaining bolts (with
metal washers, and retaining nuts inside
cabinet) aund lift out the chassis.

When replacing, reconneet the speaker leads
from the chassis as follows, numbering the six
tags on the speaker transformer connecting
panel from left to right when viewed from the
rear: |. green; 3, blue; 6, red. Tags 2, 4 and
5 have no external connections.

Under-chassis view. In the 493, R2.is mounted on a bracket on the cabinet.

Above : Plan view of the 491 chassis. In the 493 R.G., the
gang is moved a little to the left.
waveband switch units, seen from rear of inverted chassis.

Left : Diagrams of the

T'he screening braid should be soldered to the
right-hand tag of the small strip carrying three
leads to the extension speaker sockets, and to
u] rivet head on the speaker transformer fixing
clamp.

CIRCUIT ALIGNMENT

1.F. Stages.—Short-circuit €33 (location refer-
ence B1) and switch set to M.W. Connect signal
generator, via an 0.1uF capacitor in the ‘‘ live ”
lead, to control grid (top cap) of ¥1 and chassis,
removing the original top cap connector but con-
necting a 500,000-ohm resistor between the top
cap of the valve and chassis. Feed in a 450 ke/s
(666.7m) signal and adjust €37, CG36, C35, €34
(C2, C1), in that order, for maximum output.
Replace V1 top cap connector and remove short-
circuit from G33.

R.F. and Oscillator Stages.—With the gang at
maximum the pointer should indicate 550m on
scale. Transfer *‘live’ signal generator lead
to A socket, via a suitable dummy aerial.

S.W.—Switch set to S.W., tune to 18m on
scale, feed in an 18m (16.67 Me/s) signal, and
adjust G30 (¥F8) and C26 (G3) for maximum out-
put. Tune to 47m on scale, feed in a 47m (6.8
Me/g) signal, and adjust the cores of Li11 (F3)
and L5 (H3) for maximum output. Repeat these
operations.

M.W.—Switch set to M.W., tune to 230m on
scale, feed in a 230m (1,304 kc/s) signal, and
adjust €31 (F3) and €27 (G3) for maximum out-
put. Tune to 510m on scale, feed in a 510m (588.1
kefs) signal, and adjust the cores of L12 (F3)
and L6 (H3) for maximum output, Repeat these
operations,

L.W.—Switch set to L.W., tune to 850m on
scale, feed in an 850m (852.0 ke/s) signal, and
adjust €32 (F3) and ©28 (G:ﬁ? for maximum out-
put. Tune to 1.850m on scale, feed in a 1,850m
(162 ke /s) signal, and adjust the cores of L13 (F3)
and L7 (H3) for maximum output. Repeat these
operations.

L.F. Filter.—Switch set to M.W., tune to 550m
on scale, feed in a 450 ke/s signal, and adjust
the core of L1 (J4) for maximum output

VALVE ANALYSIS

Valve voltages and currents given in the table
below are those measured in our receiver when
it was operating on 223v mains, using the 230v
mains transformer tapping. Readings were taken
under no signal conditions, with the receiver
tuned to 200 m. Voltages were measured on the
400v scale of a model 7 Avometer, chassis being
the negative connection.

| Anode | Anode | Secreen | Screen
Valve | Voltage | Current | Voltage | Current!
(V) : (mA) (V) (mA)
50 | 35 1
| V1 TH41 { Oscillator 102 81
| (L 72 3.3 | -
| V2VP41 | 190 | 3-0 102 0-8
| V8 PEN- | |
| 45DD | 238 410 | 250 | 80 |
| VA TUUe | 302 — | — —
I} J

t Each anode, A.C.
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