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170A A.C.

The Philips superhet.

NEW type of chassis, styled on

special lines to facilitate quick re-

moval and easy access, with legs
to permit it to stand firmly on end, is
employed in the Philips 170A, the first
model in the post-war range. The set
is a 4-valve (plus rectifier) 3-band super-
het with an R.F. amplifying stage, de-
signed to operate from A.C. mains of
100-260V, 50-100 ¢/s. The S.W. range is
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PHILIPS 170A

a0 MULLARD  MAS281

The Mullard MAS281 employs an

identical chassis, but it is housed in a

wooden cabinet, whereas the Philips
model has a plastlc cabinet. )
Release dates and original prices:

Philips 1704, February, 1946, £18, plus
£3 17s bd ;m:rchase tax. Mullard M ASZBI
April, 1946, £18 18s, plus purchase tax
£4 1s 3d.

CIRCUIT DESCRIPTION

Aerial input via coupling coils L1
(S.W.), L2 (M.W.), and L3 (L.W.) to
single-tuned circuits L4, C42 (S W.), L5,
ca2 (M.W.) and LS, ca2 (L.W.), which
precede first valve (V1, Mullard metal-
lised EF39), a variablemu R.F. pentode
operating as signal frequency amplifier.
A plug connected to the plate aerial per-
mits temporary operation without an ex-
ternal aerial.

Mixed resistance-capacitance and tuned-
secondary R.F. transformer coupling by
R4, C6 and L9, C46 (S.W.), L7, L10, C46
(M.W.); L8, L11, C46 (L.W.) between
V1 and triode-hexode valve (V2, Mullard
metallised ECH35) which operates as fre-
quency changer with internal coupling.

Oscillator anode coils L15 (S.W.), L16
(M.W.) and L17 (L.W.) are tuned by G52.

c50 (M.W.) and €22, €51 (L.W.); series
tracking by G19 (S.W.), czo, Ca1 (M.W.)
“and C48 (L.W.). Reaction coupling from
control grid circuit by coils L12 (S.W.),
L13 (M.W.) and L14 (L.W.).

Third valve (V3, Mullard metallised
EF39) is a second R.F. pentode, operating
this time as intermediate frequency am-
plifier, at fixed grid bias, with tuned-
primary, tuned-secondary iron-cored trans-
former couplings C14, L18, L19, C15 and
C25, L20, L21, C26.

Intermediate frequency 470 kec/s.

Diode second detector is part of double
diode pentode output valve (V4, Mullard
EBL31). Audio frequency coimponent in
rectified output is developed across the
manual volume control R26, which also
operates as load resistor, and passed via
A.F. coupling capacitor €34 and resistors
R23, R24 to control grid of pentode sec-
tmn L.F. filtering by €28 in diode circuit
and R23, R24 and the valve capacitance
in V4 control grid circuit.  High-note
compensation by G35, and fixed tone cor-
rection by €37 across the output trans-
former T1 primary winding.

D.C. potential developed in the diode
circuit appears also across resistors R20,
R21, which form a potential divider across il

16.7-61 m. Parallel trimming by €49 (S.W.), €21, it. The potential developed across R21
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Circuit diagram of the Philips 170A.
R.F. amplifier. V3 operates as a1 A.
on gram. The output transformer T

neutralising winding ¢, d in series with |
and a second secondary winding h, j to pi
back voltages. The tuning incicatc

‘anodes for weak and strong sig
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Under-chassis view.
them is a diagram of the $26-S29 unit also, viewed as shown by the arrow in this view, with the chassis stood on end.

is tapped off and applied as control volt-
age to the two-speed cathode ray tuning
indicator  (T.l., Mullard metallised
EM34).

The output transformer has a double
primary winding, identified in our circuit
diagram by ¢, d, e, and two secondary
windings f, 8 and h, j. Secondary f, g
feeds the speech coil of the speaker, and
sockets connected across it are provided
for a low impedance external speaker.

Secondary h, j provides signal voltages
which are used to apply feed-back to the

The waveband switch units, 1, 2, 3 are shown in detail in the diagrams in col. 5 overleaf.

control grid circuit of V4 pentode. The
output from h, j appears across C38, R32
and R33, and that across R32, R33 is
applied to R25, R26 which are mutually
in series and form a potential divider
across R32, R33, so that only a fraction
of the feed-back voltage appears across
R26. The junction of R32 and R33 is con-
nected to V4 cathode.

Relative to the cathode, voltages at
the junction R32, C38 are in phase with
signals at the control grid, while voltages
at R33, h are out of phase with them.
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Component values are so adjusted that
with the volume control turned close to
maximum, the in-phase feed-back voltage
is just equal to, and therefore neutralises,
the out-of-phase voltage.

Thus there i1s no negative feed-back
when the volume control is advanced for
maximum sensitivity, but as it is retarded
from that position, the out-of-phase volt-
ages exceed the in-phase voltages, and the
feed-back becomes increasingly more nega-
tive as the volume control is turned fur-
ther back for stronger signals.

Variable tone contre! operates in con-
junction with the feed-back circuit, vary-
ing the amount of negative feed-back
applied. When the tone control R27 slider
is at the upper (control grid) end of the
track, negative feed-back at treble fre-
quencies is at a maximum, falling as the
slider is lowered. In the upper position,
R23 serves to prevent G36, R28 imposing
a heavy load across R26.

Second diode of V4, fed via €33 from
a tapping on L20, provides D.C. potential
which is developed across load resistor
R31 and fed back through decoupling cir-
cuits as G.B. to R.F. and F.C. valves,
giving automatic volume control. This is
not applied to V3.

For gramophone pick-up operation, V3
is used as a triode A.F. amplifier. The
pick-up sockets, which are in V3 control
grid circuit, are normally short-circuited
by $26, which opens for pick-up work.
828 also opens, cutting off the H.T. feed
to V2 and V3 anodes to mute radio. $27,
which connects the screen decoupling
capacitor C24 to chassis for radio opera-
tion, also opens, while §29 closes.

Pick-up signals are then amplified by
V3, the screen acting as the anode, and
are passed via G248 to R26, and so on to
V4 pentode control grid.

H.T. cuarrent is supplied by full-wave
rectifying valve (V5, Mullard AZ31).
Smoothing is effected by resistor R22 and
large capacitance electrolytics C31, C32,
residual hum being cancelled out by pass-
ing the H.T. current through a special
hum neutralizing winding ¢, d in series
with the primary winding d, e on T1, the
hum currents in the two windings being
in phase opposition.
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COMPONENTS AND VALUES

| RESISTORS | Values
| | (ohms)
| —" |
R1 V1 C.G. rcsmtor .| 1,000,000
R2 V1 8.G. H.'T. potentlal { 47,000/
R3 divider 5 Y 56,000 |
R4 V1 anode load ... | 18,000
R5 V1 fixed G.B. resistor ... | 390
R6 V2 hex. C.G. resistor ... | l,UOO,UUU |
R7 V2 S.G. H.T. ])Ot(,ntlal 39,000 |
R8 divider ... . 100,000 |
R9 V2 fixed G.D3. resistor | 150
R10 V2 osc. C.G. stabiliser 220
R11 | V2 osc. C.G. resistor 39,000
Ri2 A.V.C. line decoupling 1,000,000
R13 V2 osc. anode H.T. feed 22,000
R14 V3 C.G. resistor . 1,500,000
R15 V3 8.G. H.T. feed 82,000 |
R16 V3 G.B. resistor ... 330 |
R17 H.T. feed Tt“!lstel‘ﬂ to T.1, 820,000
R18 anodes ... . 820,000
R19 Diode isolator 33(7) Ugg
R20 |} 1.1 €.G. potential dmder{ e
R22 H.T. smoothing resistor.. 01), 500
2 )
%ﬁ } V4 pentode C.G. stoppers{ s (jzggg
R25 Feed-back coupling 2,200,000
R26 Manual volume control :
V4 signal diode load 600,000 |
ﬁ%; Variable tone control 1’003:388
| ‘R29 V4 pent. G.B. and A.V.C. 120
I R30 delay resistors ... 20 180 |
R31 V4 A.V.C. diode load .. 820,000
| R32 Feed-back phase dlvldmg{ 8,200
| R33 resistors . 1,800 |
CAPACITORS Valucs
(u 1)
C1 Aerial *“ top ”* coupling . 0- 0000[:1;
Cc2 Aerial L.W. fixed trimmer 0-000012
C3 V1 C.G. capacitor... oc 0-0001
| C4 V1 8.6, decoupling 0-047
C5 | V1 cathode by-pass 0-047
C6 | R.F.coupling ... 0-00022
C7 |} R.F.transformer pnmar) I 0-000082 |
C8 | f shunt capacitors 0-00033 |
R.F. top coupling . 0 -0000015:
R.F.LW. ﬁxldtrlmmer 0-000015 |
A.V.C.line decoupling 0-047 |
V2 hex. C.G. capacitor | 0-0001
V2 8.G. decoupling 0.047 |
1st I.F. transformer tlmmg 0:000103
capacitors | 0-000097 |
Small coupling ... | 0-0000004]
V2 osc. C, G. capacitor 0-000056 |

V2 cathode hy-pass

Osc. cire. 8.W. tracker
Osc. M.W. fixed tracker ...
Osc. M.W. fixed trimmer...

Ose. L.W. fixed trimmer 0-000033 |
V2 osc. anode coupling 0-0001
V3 8.G. decoupling 0-047 ‘
2nd LF. transformer tun-{ 0-000103 |
ing capacitors ... 8 0-000103
V3 cathode by-pass 0-047
I.F. by-pass 0000082
V4 cathode by-pass 250
T.I. C.G.decoupling 0047
H.T. smoothing capacitors ;58
Coupling to A.V.C. diode 0-0000068
A.F. coupling to V4 pent. 0047
High-note compensator 0-000033
Part of tone control - 0-001
Fixed tone corrector 0-001
Feed-back coupling 01
Acrial cire. 3.W. trimmer 0-00002
Aerial circ. MW, trimmer 0-00002
Aerial cire. L.W. trimmer 0-00002
Aerial circuit tuning 0-00048
R.F. transformer second- { 888885
ary trimmers o 0-00002
R.F. trans. sec. tuning 0-00049
Osce. cire. MW, tracker 0-000155 |
. cire. LW, tracker ... 0-000155
.ecire. 8.W. trimmer . 0-00002 |
Osc. cire. M.W. trimmer.. 0-00002
‘ Osc. eire. LW, trimmer . 0-00002
| Oscillator circuit hmmg 0-00049
|
* Flectrolytic., + Variable. 1 Pre-set.

VALVE ANALYSIS

Valve voltages and currents in the table (next
col.) are those quoted in the makers’ manual.
They represent conditions to be expected in an

nmore I nfornati
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Approx.
OTHER COMPONENTS Values
| (ohms)
L1 i+ Aerial S.W, coupling coil 2-3
L2 Aerial M.W. coupling coil 250
L Aecrial L.W. coupling coil 100-0
L4 Aerial 8.W. tuning coil .. Yery low
L5 Aerial M.W. tuning coil 40
L6 Aerial L.W. tuning coil .. 480
L7 R.F. transformer primnry{ 290-0
L8 coils ... 5000
L9 R.F.S.W. tumng coil Yery low
L10 R.F. trans. M.W. sec. 43
L11 R.F. trans. L.W. sec. ... 450
L12 Osc. 8.W. reaction coil 0-75
L13 Ose, MW, reaction coil 26
L14 Ose. L.W. reaction coil ... 55
L15 Ose. 8.W. tuning coil Yery low
L16 Osc. M.W. tuning coil ... 7-0
11417 Osc. L.W. tuning %Oﬂ 20-0
118 a Ti. 69
119 1st LF. trans. Sec. ... 69
L20 2nd LF. Pri., total 6.5
L21 trans. Sec., total 70
L22 Speaker speech coil 3:b
Pri., c—d 16-0
T1 Output Pri., d-e 5400
trans. Sec., f-g 1-8
Sec., h—j ... 205-0
Pri., total ... 32-0
T2 Mains Heater sec. Very low
trans. ] Rect. heat.sec. | Very low
H.T. sec., total 2050
S1-8256  Waveband switches ... —
526-329°  Radio/gram switches ... —
1830-831  Mains switches ... —

l

average chassis w‘mn 1t is ope:dtmg with the
mains voltage adjustment correctly set, tuned
to 2,000m, but with no signal input.

Voltages were measured with a meter whose
resistance was 20,000 ohms per volt, chassis
being the negative connection. 1f a meter of
lower resistance is used, some of the readings
will be considerably lower, particularly those of
the anodes of the tuning indicator.

The oscillator anode voltage quoted for V2
is its value when oscillating. If the application
of the meter stops oscillation, the reading will
be much lower.

| |
| | Anode | Anode Screen [Screen
‘ Valve | Voltage | Current | Voltage |Current
| M A | V) (mA)
VIEF30 | 140 | 45 87 13
| | i) f 1 ﬁ
| V2 ECH35 0%('11111;0[ V74 30
L 132 | 36 ‘
i V3 EF39 215 | 56 92 1-6
' V4 EBL31 243 | 360 215 35
VH AZ31 225+ — —_ | =
| | 50* (()1-351 } |
Irm G | 728 | 25 (| = =
T.I. EM34 ’t ’l‘m},tt ‘ |
‘ 215 015 ‘
| B ‘

T E'Lch :\.nodn, A.C.
pin 6.

* Anode 1, pin 3 § Anode 2,

L5 @\ 7 [ G\N Lig, /CJ)@\‘% /@@/@/\\ /‘:@afo
@\7%——\5 \@ 3\ V) ( G
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DISMANTLING THE SET

Removing Chassis.—Rcmove the four
knobs (recessed grub screws);

from a tag screwed to the foil on the base of
the cabinet, beneath the rear member of the
chassis, unsolder base sereen lead;

lay the receiver face down on the bench, and
from the ends of the scale assembly remove
two short set serews at each end which hold
the scale to the top of the cabinet. These
screws are in the upper end plates, flush with
the cabinet; recesses being cut in the lower
end-plates to permit access to them;

from each end of the chassis remove one fixing
serew (with steel washer) holding the chassis
deck to the base of the bracket fixed to the
front of the cabinet. The rubber grommets
may be left in position in the brackets.

The chassis may now be withdrawn to the ex-
tent of the speaker leads, which is sufficient
for normal purposes. If the pegs holding the
front chassis member to the hottoms of the
brackets tend to stick, the chassis can be
ecased away from them.

control

on renenber ww. savoy- hi | |

To free chassis entirely, unsolder the speaker
leads from their tags on the speaker.

When replacing, see that the grommets at the
ends of the front member are properly in posi-
tion, and that they engage the pegs properly
as chassis is lowered into the cabinet again.

When connecting the speaker leads, the beige
earth lead from chassis goes to the two tags
close together on the speaker connecting strip.
The yellow lead goes to the remaining tag.

Removing Speaker.—Remove the nuts (with
washers and lock-nuts) from the two lower
clamps, and slacken those of the upper clamps,
which hold speaker to sub-baffie, when
speaker may be withdrawn.

When replacing, slip the upper edge of the
speaker rim under the compresed fibre strap
on the sub-baffle, the conneeting strip being
at the top.

The clamps may then be positioned, and care
should be taken that their outer ends bear
squarely on the back-plates provided for them.

If the connecting leads have been unsoldered
they should be connected as explained pre-
viously.

GENERAL NOTES

Switches.—S81-825 are the waveband switches
ganged in three rotary units beneath the
chassis. These are indicated in our under-
chassis view, where the units are numbered 1,
2 and 3 with arrows showing the direction in
which they are viewed in the diagrams, show-
ing the units in detail, in col.

The table (col. 5) gives the awltch positions
for the three contro] settings, starting from the
fully anti-clockwise position of the control

knob. A dash indicates open, and €, closed.
§26-829 are the radio/gram changeover
switches, in a semi-eircular, lever-operated,

rotary type unit mounted on the rear member
of the chassis. When the lever is lowered for
radio operation, $26, $27 and S28 close, and $29
opens. When it is rmsed (for gram) these posi-
tions are reversed.

The unit is indicated in our under-chassis view,
where the numbers and the arrow indicate the
direction in which it is viewed in the detailed
diagram included with the wave-band units in
col. 5. It is seen conveniently in this pmn‘
tion when the chassis is stood on the ‘‘legs”
at its mains transformer end.

§30, §31 are the Q.M.B. mains switches,
mounted over and operated by the volume con-
trol spindle. i

Coils.—The M.W. and L.W. R.F. and oscillator
coils are in three screened units at one end of
the chassis deck, their respective trimmers being
mounted beside them. The 8.W. units are un-
screened and further inwards beneath the deck,
their trimmers again being close to them.

The I.F. transformers L18, L19 and L20, L21
are in two screened units on the chassis deck
with their fixed tuning capacitors.

Diangrams showing the base connections of
all the enclosed coil units are given in draw-
ings below. The bases are all of similar type,
although in some there are fewer tags than in
others. The tags are identified by reference to
one tag sector which is dabbed with paint.

Output Transformer T1.—This has virtually
fonr windings, including the normal primary

L1812

1
| Diagrams of E
ithe five coil |
| bases, as seen |
Ifrom below. |
1

and an additional winding in series with it for
hum cancellation, through which the whole of
the H.T. current for the receiver flows. All the
outlet connections are Jlettered in_ our plan
view to agree with those in the circuit diagram.
It is important that che feed-hack secondary
winding connections h, j are the correct way
round relative to primary d, e.

Scale Lamps.—The:e aic two Philips lamps
with large, clear spherical bulbs and M.E.S.
bases. They are type 80456D-00, rated at 6.3v,
0.32A, and are mounted in a reflector between
the scale assembly and the chassis deck. Both
the reflector and lamps were removed before
our photograph of the plan view was taken as
they obscured most of the chassis deck, but
the flexible connecting leads for them are indi-
cated in our illustration. The lamps may be
easily extracted for attention from the rear of
the set by turning their holders, which are
bayonet-fitted, though about 90 deg, and drawing
them downwards.

External Speaker.—Two sockets are provided
at the rear of the chassis for the connection of
a low impedance (about 7Q)) external speaker.

co. uk



Plan view of the
chassis. The scale
lamp reflector has
been removed to
permit a clear view.
Legs projecting
from the mains
transformer  pro-
i vide a convenient
and safe support
when the chassis
is stood on end.
The tags on the
output transformer
are lettered to agree
with the circuit dia-
gram overleaf.

Capacitor €29.—This is a T.C.C. ** Micropack "
dry electrolytic, mounted beneath the chassis
deck. It is rated 25 uF, 25 V D.C. working.

Capacitors €31, C32.—These are two wet elec-
trolytics rated at 32 uF, 320 V.

Chassis Divergencies.—Two alternative types
of tuning gang are used on this model, one
with aluminium vanes and the other with brass
vanes. Our sample chassis was fitted with one
of the aluminium type.

Although both types take the same maximum
capacitance value, they each follow a slightly
different ‘* Law,” and modifications to com-
pensate for this occur in associated components.

All the S.W. coil units L1, L4; L9; L12, L15
have different part numbers in the makers’
manual according to whether they are for
use with the brass or aluminium vane gang,
so that when ordering these parts it is neces-
sary to specify the type of gang. Also, the
tracker €19, which in our sample was 0.00455
»F, becomes 0.004 uF in the brass-vaned chassis.
Alignment is also affected.

CIRCUIT ALIGNMENT

The oscillator frequency is higher than the
signal frequency on all three bands. An output
meter can be connected to the external speaker
sockets, and the input should be kept low to
avoid A.V.C. action, while the volume control
should be at maximum. .

The yellow wax on the pre-set trimmers can
be broken off with tweezers. Before adjusting
the cores of the ILF. transformers, a warm
serewdriver should be inserted in the slots and
rotated backwards and forwards to free the
Wax.

Adjustment of the wire-wound trackers ©C47
and C48 iz effected by unwinding some of the
wire from the ““ free’ end to reduce the capaci-
tance. Turns cannot be added, as they will
loosen, changing the value. In making adjust-
ments, first replace both eapacitors with new
ones, whose capacitance will be larger than is
required; then unwind each as required when
adjusting it until the meter reading just passes
maximum. A turn or two replaced will then
restore it to maximum, when the surplus wire
should be cut off and the -end secured with
wax.

I.F. Stages.—Connect signal generator leads
via a 0.032 uF capacitor to control grid (top
cap) of V2 and chassis, tune the receiver to
approximately 192 m, and turn the volume con-
trol to maximum. When adjusting one core of
the I.F. transformers, the winding of one of the
others should be damped by shunting across it
an 80 uuF (0.00008 pF) capacitor as instructed.

Feed in a 470 kc/s (638.3 m) signal, connect
the shunt across L20, and adjust the core of
L21 for maximum output. Transfer shunt to
L19, and adjust the cores of L20, then L18, for
maximum output. Transfer the shunt to L18,
and adjust the core of L19 for maximum output.
Remove shunt.

R.F. and Oscillator Circuits.—With the gang
at maximum, the pointer should be in line with
one of the outer limbs of the “m”™ at the
end of each scale line. The left-hand limb for
brass-vaned gangs, and the right-hand limb of
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Right :  Dia-
grams of the
three wave-
band switch
units, as seen
from the rear
of an inverted
chassis. Below:
The radio/gram
switch unit,
as' seen when
chassis stands
on end.
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alumininm gangs. The pointer carriage can be
slid along the driver wire upon slackening the
clamp nut. Transfer signal generator leads, via
a suitable dummy aerial, to A and E sockets,

5. W.—Switch set to S.W., tune to 17.65 m on
scale, feed in a 17.65 m (17 Me/s) signal, and
adjust €49 for maximum output, selecting the
peak involving the lesser trimmer capacitance
Then adjust C43 and €39 for maximum output.
Repeat these adjustments.

M.W,—Switch set to M.W. and if the gang
vanes are aluminium, tune to 207 m on scale,
feed in a 207 m (1,449 ke/s) signal, and adjust
G50, then G44 and C40 for maximum output.
(If the gang vanes are brass, the wavelength
should be 200 m (1,500 ke/s.) Tune to 461.5 m
on scale, feed in a 461.5 m (650 kc/s) signal, and
adjust €47 as explained earlier. ” Repeat the
whole of the M.W. procedure to check its
accuracy.

L.W.—Switech set to L.W., and if the gang
vanes are aluminium, tune to 833 m on scale,
feed in a 833 m (360 ke/s) signal, and adjust
€51, then G45 and €41 for maximum output.
If the gang vanes are brass, the wavelength
should be 783.4 m (380 ke/s). Tune to 1,875 m
on scale, feed in a 1,875 m (160 ke/s) signal,
and adjust €48 as explained earlier. Repeat
the whole of the L.W. procedure to check its
accuracy.

Finally adjust the pointer so that calibration
is maintained over the scale, and seal off all
trimmers with wax.

Tuning Drives.—The tuning drive from the
control spindle to the gang is a special cord
which goes 2% times round the control spindle
and about half-way round the smaller-diameter
groove on the drive wheel. Its overall length
is 400 mm, or 15.75 ins. (when the control spindle
vernier drum is 25/64 in diameter); or 450 mm,
or 17.72 ins. (when drum is £ in diameter), with
its loops already tied. From the anchor spring
on the drive wheel it comes down over the
control spindle drum, and round it in a clock-
wise direction, winding from the chassis out-
wards two and a half times, then under it and
back to the drive wheel.

The cursor drive is a Bowden wire 1,005 mm
(394 ins.) overall, with loops, which runs roughly
half-way round the larger-diameter groove, on
the edge of the drive wheel, and up over the
two brass pulleys mounted on the scale assembly
over the wheel, its remote end going round a
third brass pulley at the far end of the scale.

In both cases the manner of winding is very
simple and requires no special explanation or
diagrams beyond what is given in the foregoing.
The waveband indicator wire is also very
straightforward, merely linking two studs, but
it should be noted that the upper end stud is
adjustable. The length of the wire is 165 mm
(6 ins.) overall, including loops.

When adjusting the indicator, which may be
dones without removing the chassis from the
cabinet, face the front of the set, switch to
S.W. band, tilt set forward and insert the left
hand into the cabinet. Place the thumb against
the top edge of the indicator plate, and the
fingers under the lower edge of the adjuster
plate, slacken the screw, adjust indicator and
tighten up screw.
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