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The Philips B3G75U A.M./F.M. receiver.

IX Mullard A.C./D.C. valves, in
addition to the mains rectifier, are
employed in the Philips B3G75U

receiver, an A.M./F.M. superhet covering
87.5-100 Mc/s and M.W. and L.W. bands
of 187-569m and 1,128-2,000m. A short
length of wire on the back cover acts as
an internal aerial in areas of high signal
strength for F.M., and a stout single-
turn loop of metal, coupled via a low-
impedance coil to the aerial tuning circuit,
acts as an A.M. internal aerial, while the
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A.M. aerial socket is connected via a re-
sistor to the earth socket.

Release date and original price: August
1957; £16 13s 6d. Purchase tax extra.

CIRCUIT DESCRIPTION

A.M. aerial circuits L9, L10, L11, C21,
C22 (M.W.) and L11, L12, C21, C22, C23,
C24 (L.W.) are permeability tuned by the
sliding core of L11l. On M.W. the internal
aerial loop L9 consists of a metal frame sup-
ported by the chassis. L12 is mounted on a
ferrite rod to form the L.W. internal aerial.

V3 (UCHS1) is a triode-heptode employed
as a frequency changer on A.M. Section a
of V3 is a shunt-connected Colpitts oscillator
with D.C. coupling to the injector grid of
the mixer valve V3b. Oscillator tuning by
L13, C31, C32, on M.W., and in addition
by L14, C30, C33 on L.W. C31 and C33
are trimmer capacitors for M.W. and L.W.
respectively. Permeability tuning on both
bands is effected by the sliding core of L13.

V4 (UF89) is a variable-mu R.F. pentode
valve operating as intermediate frequency
amplifier with tuned A.M. transformer coupl-
ings L17, L18 and L19, L20.

A.M. intermediate frequency 470 ke/s.

Diode A.M. detector is section ¢ of the
triple-diode-triode valve V5 (UABCS80). The

V4

audio frequency component in the rectified
output is filtered by C48, R20, C49, R21, C50
and developed across the load resistor R22,
and is then passed via S14, C54, volume
control R25 and C55 to the control grid of
V5d, which operates as triode A.F. amplifier.

The D.C. component of the rectified signal
developed across R22 is fed back as bias via
the decoupling circuit R19, C40 to the control
grids of V3 and V4, giving automatic gain
control.

Resistance-capacitance coupling by R28,
C57, C58, R29 between V5d and the control
grid of the pentode output valve V6 (UL84).

Fixed tone correction by C61, R31, and
also by negative feedback via R34, R35 to
the control grid circuit of VSd.

H.T. current is supplied by half-wave
rectifying valve V7 (UYS85). Smoothing by
C60, R33, C59. Residual hum is neutralized
by passing H.T. current through section a
of the output transformer T1.

Operation on F.M.

75 ohm balanced twin feeder input to the
control grid of the pentode R.F. amplifier
valve V1 (UF80) via the balanced . aerial
transformer L1, L2, L3. The grid circuit
of V1 is tuned by L3 and the stray and valve
capacitances. The output from V1 is de-
veloped across the permeability-tuned circuit
L4, C7 and fed to the control grid of the
self-oscillating frequency changer valve V2
(UF80) via C9, C10 which form part of a
balanced bridge circuit. The grid circuit of
the oscillator valve V2 is permeability-tuned
by the sliding core of L5. Reaction coupling
via C15, L6.

The output from V2 is fed to the inter-
mediate frequency amplifier comprising the
heptode section of V3, which operates as an
R.F. amplifier, and V4 which operate with
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Circuit diagram of the Philips B3G75U receiver. L9 is a stout loop of metal which acts as the M.W. aerial, matched to the tuning circuit by coupli

are ferrite bead R.F. stoppers, each with two wires threaded through separate holes.
balun network (at a) and the R.F. detector (at b) that are required for circuit alignment.

Above the circuit (left) are the valve base diagrams; and (ris
L2 should actually be shown centre-tapped
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tuned transformer couplings L7, L8, C18; ' Resist Coller Cost 250F o3
L1S, L16, C35, C36 and discriminator trans- | Resistors orls P
former L21, L22, L23, C45, C46 and to the | Kl Mo H4 L1 1om ) G 410E G3
ratio detector circuit employing sections a — L
h - R3 180Q H4 L3 A2 C36 33pF B2
and b of V5. The oscillator section a of V3 R4 22kQ H3 L4 — Al C37 110pF B2
is muted on F.M. by opening S9. R5 12@8 gz %5 —_ ‘21 838 195pg lé%l
F.M. intermediate frequency 10.7 Mc/s. R6 2 6 s 1 39 100p.
: R7 2:2kQ H4 L7 1-7 A2 C40 0-047uF F3 -
On F.M. the A.G.C. line from the A.M. RS 332 Bl L8 19 A2 G4l  6800pF F4
detector circuit is short-circuited to chassis R9 1IMQ G4 Lo - = Ca2 4,700pF  Fa
by S11, and bias for V3 is obtained by grid R10 39kQ G4 L10 — Bl C43 195p C2
current, which charges C25 and develops a 11;\1% gtg (G}g I]jé ’Ig gi 82‘; lggplli 8%
negative voltage across R9. S12 and S13 are : P
also closed on F.M., and V4 bias is derived ﬁg 21%8 83 I]:iz ég:g 1%13 829 3331’113 gz
from grid current developing a negative volt- RI5 10MQ G4 Lis5 e B2 } C48 Sng R4
age across R14, which is ensured even in R16 47kQ G4 Lle — B2 | C49 47pR F4
the absence of a signal by connecting R15 R17 33kQ F4 L17 92 B2 C50 47pF F4
to R17. At the same time the switched R18 14-71(3 F3 %ig ig g% 851 3‘igpg gg
potential divider R17, R16 reduces the screen R19 2M F4 X 52 i
voltage and hence the grid base of V4, thus R20 27%8 F4 t%‘l) ‘l*zg Sg ggz 4%8?; 11%
ensuring positive A.M. limiting. ﬁgé Z%kg 11;1 L22 05 C2 i C55 ’0~012F F4
AF. output from the detector circuit is Q 1. — c2 ! C56 0-1uF E3
» R23 10k F3 23 5 .
developed across the load capacitor C47 and R24 47kQ F4 124 32 — C57 0-022uF E4
fed from the de-emphasis network R24, C53 ggg I%Mg EZ c e ggg l,fggpg g«}
via $15, C54, to R25, after which it follows M apacitors e
s R27 100k E4 Cl 0-001uF H4 C60 50uF Bl
g;: ga;&e gailagz l:1as already been described R58 220KQ E4 2 0-001F H4 o1 0-0014F c1
-Vl op - R29 470kQ  E3 C3 4,700pF  H4 C62 25uF D1
GENERAL NOTES I - - - A
Switches.—S1-S15 are the band switches R32} 280Q  E4 8‘; 0'%91“5 Eg 822 888%“? g‘;
ganged in a single rotary unit beneath the llgi 3%,'%3 1331 C8 ggF 3 Ce7 O-OOIZF H3
chassis. The unit is indicated in the under- R35 630 E3 Co 82pF H3 C68 0-001uF H4
chassis illustration and the _switch contacts R36 235Q D1 C10 8-2pF H3 Transformers*
are identified in the diagrams in col. 3 overleaf. R37 119Q D1 Cl1 5pF H3 a 17-0
The associated switch table indicates the R38§ 30Q E4 Cl12 18pF  H3 T1 1% 3600 L C1
switch operation in the three control settings, R39 146 D1 E}Z s{gpg }I-% c —
starting with the control knob turned fully — Cl15 47gF 3 Miscellaneous
anti-clockwise. A dash indicates open, and Clé 18pF H3 FB1 E4
C closed. . L A 00 C17 0:001F  H4 FB2 . | F4
To change the switch wafers it is neces- Sig . 8(1)(5)1)2 ?}i ggz I;,emdtse gz
sary to remove the scale, scale backplate D ea
scge lamp reflector plate and the twocggrewg UNBALANCE esa  BALANCE G20  0'003uF Bh FB5 Ef
holding the centering plate of the operating 3750 8%21, ;ggg 24 Thermistor! —  BI]
spindle. The brass strip holding the end C23% 400pF Bl -S15 —_ G4
of the switch operating bar must also be (3) C24 390pF B2 S16, S17 —_ E3
removed together with the six screws which 8’3’2 33881)1;: 83 *Al{prﬂ}:lc’:nate D.C. resis-
: :ance in ohms.
hold the gear bracket. The bracket may i‘_“yp_g ) & ” oogF Gi ;Tm 5602 in parallel.
then be swung upwards and away from the anooe oo 56DF G3 $Two 600 in pavallel
switch wafers WhiCh. can then bq remoygd. oIMn 150 pF vave C29 290513 G3 iOt:m “plate ’?:r a :vingle-
Scale Lamp.—This is a special Philips V/METER C30 15pF G3 layer coil of wire pre-set by
lamp, type 8097D. It has a frosted tubular 710 Wi C31 18pF G3 removing turns.
bulb and an M.E.S. base, and is rated at rine (b) C32 120pF G3 *Varite VAIOIO.
(Continued Col. 1 overleaf)
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General Notes—continued

19V, 0.1A. It is shunted by a thermistor.
Tuner Adjustments.—A slender pre-set rod
painted red, is fitted alongside L.11. Another
is located inside rhe can of L13. These have
been finally set by the manufacturer and
should not be disturbed. Nor should the
wires by which the cores inside the coils
L11, L13 are ganged be unsoldered. In the
event of tuner faults or maladjustment, the
unit should be replaced as a whole, a new
one being obtained from the manufacturers.
Capacitors.—In our chassis C32 was 120pF,
but in a small number of early chassis it
was 125pF. Two capacitors shown as pre-set
comprise a metal-cored ceramic tube over-
wound with fine wire, and their adjustment
consists of removing a turn or two of wire
until a peak is reached. If the peak is passed,
the capacitor must be replaced, as turns can-
I‘(l:%t be added. Their numbers are C23 and
3.

Drive Cord Replacement

About 39in of twine is required for a
new drive cord. As shown in the sketch of
the tuning drive system below, two brass
collars are pinched on the cord to form a
loop at each end. Another collar divides the
cord into two lengths of given dimensions.

Turn the tuning unit drive wheel to its

Supplement to Wireless &
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— C45,C46

R39
L21, L22,L25,

Plan view of the
chassis. The loop
between the ad-
justment heads of
L4 and L5 is a
spring to provide
tension and hold
the threaded rods
firm. Ganged with
them are the A.M.
tuning cores be-
longing to L11 and
L13, which ‘are
critically adjusted
at the factory and
should not be dis-
turbed. C23 is
one of two of a
special type of pre-
set capacitor that is
adjusted by re-.
moving a turn or

maximum clockwise position and insert the
middle collar on the cord into the hole in
the side of the small drum on the drive
wheel, bringing out the shorter end of the
cord, on the inside, through the slot provided.
Pass this end in a clockwise direction from
the drum and round the rear section of the
brass pulley on the control spindle below.
Wind two turns from back to front in a
clockwise direction round this pulley and then
pass the cord round the bottom right-hand
pulley, fixing the tension spring in the end
loop and hooking it somewhere temporarily.

Now bring the longer end of the cord
through the slot in the drum and wind two
and a half turns, front to back, on the drum
in an anti-clockwise direction. Then pass it
two and a half times, back to front, round
the front section of the brass pulley in an
anti-clockwise direction. Finally, take it over
the top right-hand pulley and the top and
bottom left-hand pulleys, and attach it to
the free end of the tension spring.

CIRCUIT ALIGNMENT

Equipment required.—A.M., signal genera-
tor with an output impedance of 75 ohms,
30 per cent modulated for A.M., prefer-
ably with a balanced output; a sound out-
put meter; a valve-voltmeter or 20,000Q/V
meter; a 47kQ damping resistor and an in-

The sketch on the left
shows the tuning drive
cord system, drawn as seen
fromthe front of the chassis
with the gang at maximum
wavelength. Cord lengths

sketch. Inset is sketch
showing the method of
anchoring the cord.
On the right are shown
diagrams of the two switch
units, drawn as seen in the

direction of the arrows in
the underside view of the
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chassis.

are indicated beneath the -

two of wire.

sulated trimming tool. Unless the voltmeter
has an R.F. probe the detector circuit shown
in col. 5 overleaf must be made up; and if the
signal generator output is co-axial, the balun
network must be made up also.

Alignment points are indicated on the
tuning scale by small white arrow heads along
the lower edge of the tuning scale apertures
on each band. Check that when the tuning
gang is fully closed (i.e., maximum induct-
ance) that the tuning cursor coincides with
the arrow head at the high wave-length end
of the M.W. band.

A.M. Alignment

1. Connect sound output meter to
speaker connections.

2. Switch receiver to M.W. and fully open
the tuning gang (i.e., tuning knob fully

the




Switch Table

Switch Mw. | Lw. |
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anu-clockwxse) Turn volume control to
maximum and connect signal generator out-
put via a 47pF_capacitor to the control
grid (pin 2) of V3b and chassis. Feed in
a 470 kc/s signal and adjust the cores of
L.20 (C2), L19 (C2), L18 (B2), L17 (B2)
in that order for maximum output. Repeat
these adjustments until no improvement
can be obtained.

Tune the receiver to the alignment mark
at 185m on the M.W. scale and connect
signal generator via a standard dummy
aerial to the A.M. aerial socket and chassis.
Feed in a 1,620kc/s signal and adjust C31
(B2) and C21 (A2) for maximum output.

Switch receiver to L.W. and tune to the
1,665m alignment mark on the L.W. scale.
Feed in a 180kc/s signal, and adjust C33
(G3) and C23 (Bl) for maximum output.

F.M. Alignment

Switch receiver to F.M. and turn volume
control to minimum. Fully close the
tuning gang (i.e., maximum inductance).
Remove the output meter from the speaker
connections. Connect valve-voltmeter via
a 100k resistor across CS2 (F3), positive

Underside view of the chassis, showing the geared drive to the waveband switch units.

9. Tune the receiver to 100Mc/s.
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lead to chassis, and set it to the 10V range.
During the alignment adjustments the
“input should be such that the voltage across
C52 does not exceed 8V.

Connect signal generator output via a
1,500pF ceramic capacitor to the control
grid (pin 2) of V3b and chassis. Feed in
a 10.7 Mc/s unmodulated signal. Damp
L15 (B2) with a 47kQ resistor and adjust
L16 (B2) for maximum output

Damp L16 (B2) and adjust L15 (B2) for
maximum output.

4. Remove damping from L16 (B2) and
adjust L21 (C2) for maximum output,
reducmg the signal generator output
to maintain a reading of 8V across C52.

5. Remove valve-voltmeter from C52 and
connect it across C47 (F4). Adjust L22
(C2) to give a 4V reading across C47.

6. Connect signal generator output to the
control grid (pin 2) of V2 and reconnect
the valve-voltmeter across C52, positive
lead to chassis. Damp L7 (AZ) with a
47kQ resistor and adjust L8 {(A2) for
maximum output.

3%

w

7. Damp L8 (A2) and adjust L7 (A2) for

maximum output.

8. Tune the receiver to the top right-hand

alignment arrow, above the F.M. scale, and
set C8 (Al), C13 (Al) and Cl11 (A2) to
their mid-positions. Connect balanced
signal generator output (via an unbalance-
to-balance pad made up as shown over-
leaf if co-axial) to the F.M. aerial socket.

Feed in an unmodulated 87.5Mc/s signal

and adjust LS (Al) and L4 (Al) for maxi-

mum output, reducing the signal generator
output so that the voltage across C52 does
not exceed 8V.

Feed in
an unmodulated 100Mc/s signal and adjust
C11 (A2) and C8 (Al) for maximum out-
put.

10. Disconnect signal generator. Connect
the valve-voltmeter (via a detector circuit
made up as shown overleaf or an R.F.
probe) between the anode (pin 7) of V1

manual,
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and the earth connection on VI valve-
holder. Adjust C13 (Al) for minimum
oscillator voltage as indicated on the valve-
voltmeter.

11. Repeat adjustments 8 and 9 unmtil no
improvement can be obtained.

12. Remove the detector and valve-voltmeter
from V1 anode and reconnect the valve-
voltmeter via a 100kQ resistor across C52
(F3), positive lead to chassis. Reconnect
signal generator to the F.M. aerial socket.
With the receiver tuned to 94Mc/s, feed in
a 94Mc/s unmodulated signal and adjust
L2 (A2) for maximum output.

VALVE ANALYSIS

Valve voltages given in the table below are
those derived from the makers’ service
where separate readings are given
for AM and F.M. operation. They were

measured with a high resistance voltmeter
(total resistance quoted as 10MQ) with the
negative lead connected to chassis.

The re-
ceiver was connected to mains of 220V, using
the 220-250V voltage adjustment tappmg

. 1 — .

Valve " Anode | Screen | Cath. 1

V) 20 )

V1 UFS R - —

0 .. {I | 160 | 140 16

V2 UF80 .. {-1- 160 | 100 _
* —_ J—
V3a UCHSI {1_ 100 - -
' V3b UCHSI {; 1% 22 -
[ V& UF89 .. {10 120 3 -
vsauvascso  {i &% I =
*| 200 | 190 150

V6 ULs4 {1" 200 ' 175 120

I — — 2150

V1 UYs5 v = = 33 |

*Measured with receiver switched to A.M.
tMeasured with receiver switched to F.M.

These diagrams are shown in col. 3.
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Model B3Gg7U: 'The chassis fitted to this model is similar to that of
Model G75U



