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HERE are three versions of the

I Philco A835 on the English market.

and they may all be housed in
wooden or plastic cabinets. Our illustra-
tion shows the plastic type. The differ-
ences between these versions. and other
modifications, are explained under ** Chas-
sis Divergencies ”’ overleaf,

In addition there are three export ver-
sions, which are not sold on the English
market. No attempt is made to cover
these, but their general arrangement is
described also.

The A535 is a 4-valve (plus rectifier)
3-band superhet designed to operate from
A.C. mains of 200-250v, 40-100 ¢/s. Pro-
vision is made for the connection of a
gramophone pick-up and Ext. 1.8,

This Service Sheet was prepared from a
sample A53583 MKIT receiver with resist-
ance smoothing.

Release date and oviginal prices : Novemn-
ber, 1945, With wooden cabinet. £17 bs,
plus £3 14s 2d purchase tax; with plastic
cabinet, £16, plus £3 8s 10d purchase tox.
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PHILCO A535

Covering All Models in the 535 Series

CIRCUIT DESCRIPTION

Aerial input is developed across C1, L1,
and €2, which form a potential divider,
shunted by R1. On S.W., where the im-
pedance of €2 is negligible, signal is de-
veloped across L1 and passed to single-
tuned circuit L2, G30.

On M.W. and L.W., where the imped-
ance of L1 is negligible, C1 and €2 form
a potential divider to provide ‘‘bottom
coupling from €2, which is common to
aerial and tuning circuits, to single-tuned

circuits L3, €30 (M.\W.) and L4, C30
(L.W.).

First valve (V1, Brimar 6K8G) is a
triode hexode operating as frequency

changer with electron coupling.  Triode
oscillator grid coils L5 (S.W.) L& (M.W.)
and L7 (L.W.) are tuned by C31. Paral-
lel trimming by €32 (S.W.), €33 (M.W.)
and €9, €34 (L.W.); series tracking by
capacitors G35 (M.W.) and C36 (L.W.).

Reaction coupling from anode, via coup-
ling capacitor G10, is effected by L8 on
S.W.. and by the common impedance of
the trackers, via switches 88 (M. W.) and
§9 (L.W.). $10 closes on S.W.

Second valve (V2, Brimar 6K7G) is a
variable-mu R.F. pentode operating as
intermediate frequency amplifier with
tuned-primary, tuned-secondary  trans-
former couplings G5, L9, L10, C6 and C13,
L11, L12, €14, in which the tuning capa-
citors are fixed and alignment adjust-
ments are carried out by varying the
positions of the iron-dust cores.

Intermediate frequency 465 kec/s.

Diode second detector is part of double
diode triode valve (V3, Brimar 6Q7G).
Audio frequency component in rectified
output is developed across load resistor
R10 and passed via switch $11, coupling
capacitor 619, and manual volume con-
trol R11 to control grid of triode section,
which operates as A.F. amplifier. LF.
filtering by €15, R8, C16, R9 and C17
in diode circuit. Sockets are provided
for the connection of a gramophone pick-
up, which is isolated on radio by 812.

Second diode of V3, fed from V2 anode
via C18, provides D.C. potential which.
is developed across load resistor R17 and
fed back through decoupling circuits as
G.B. to F.C. and LF. valves, giving
AV.C
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Circuit diagram of the Philco As53s with resistance H.T. smoothing, a permanent magnet speaker, and iron-dust cored I.F. traasformers. ]
items in the circuit are described under ““ Chassis Divergencies ”’ overlear. *



Jesistance-capacitance
R13, €21 and R18, hetween V3 triode
and beam tetrode output valve (V4,

coupling by

Brimar 6V6G). Fixed tone correction
in anode circuit by €22, and provision
for the connection of a low impedance
external speaker across the secondary
winding of T1.

H.T. current is supplied by a full-wave
rectifying valve (V5, Brimar 5Z4G).
Smoothing by resistors R20, R21, and
capacitors G284, C25 and C26. H.T. cir-
cuit R.F. filtering by C8.

Potential divider comprising resistors
R15, R16 in the negative H.T. lead to
chassis provides a voltage drop which is
applied via R17T and the A.V.C. line as
fixed G.B. for V1 and V2. V3 G.B.
and A.V.(. delay are derived from the
drop along R16 only. V3 cathode being
returned to the junction of R15 and R16.
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Differences in respect to these and other
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COMPONENTS AND YALUES

| Valuned |y

‘ (ohms)

1 R1 | r\cual Llruut lmnt Lin 16,000 |

¥ R2 | VI1hex. C.G, (lﬂ‘f()ll]bhllg 470,000 |

| R3 | V18.G. H.T. feed o 33,000

| R4 V1 C.G. resistor | 47,000

| R5 Vi anode H.T. hul 39,000 |

I R6 V2 8.G. H.T. p(m'nlml _]" 17,000

‘ ]Ih } divider L jj_:)lil{] |
RS | : _ 7.000 |
ro | L.F. stoppers { 17000 |
R10 V3 signal diode load 330,000 |
R11 Manual volume control . 1,000,000 |
R12 V3 triode C.G. dt(mlplmg 100,000
R13 "3 triode anode load 220,000 |

. R14 AV.C. line decoupling ... 1,000,000 |

| R15 V1, V2, V3 fixed G.83.and 15

| R16 A.V.C. delay resistors .. 33 |

i R17 V3 A.V.C. diode load 1,000,000

| R18 V4 C.G. resistor ... 470,000

| R19 V4 G.B. resistor ... 5 220

i gjll) }H T. smoothing rl’\l\tf)r\ { | é::‘[:;

CAPACITORS Values
: ()
}.Avl'iul MW, and LW 0.01

coupling eapacitors ... 0-0025

Aerial L.W. fixed trimmer 0-000035

V1 S.G. decoupling . 0-1
15t T.F. transformer fixed [ 00001
tuning capacitors 0-0001

V1 ose, C.G. capacitor 0-0003
ll.’l circnit R.F. by-pass 0-1 i
W. fixed trimmer... 0000035 |
. anode coupling ... 0-0003
C. line decoupling ... | O-1
V2 8.6, decoupling . 0-01
2nd 1.F. transformer ll\l‘d{ 0-0001
tuning capacitors.. 0-0001
C-0001
LF. by-pass capacitors ... <_' 0-0001
0-0003

S e =Y+ S =L TR O LOF

B R e

18 V3 ANV diode conpling | 00001
‘19 AF. coupling to V3 triode | 0-01
20% | V3 triode G.B. decoupling | 500
A F.couplingto V4 C.G.... | 001
Fixed tone corrector 001
V4 cathode by-pass 250
R0
| H.T. smoothing capacitors <| 30
L 160
Aerial cire. S.W. trimmer | 0-00003
Aerial cire, MW, trimmer (00003
Aerial eire. LW, trimmer 0-00003
Aerial (-irr-m'r tuning 00004

0-0004
0-0000:3
0-00003
| 0-00003
0-00047
0-00015

* Electrolytie. f Variable. 1 Pre-set.

Appr'ﬂ_\'.

OTHER COMPONENTS Values
| m].nm
L1 »\vrml SW muplmg coil | u 1
L2 | fjial 8.W. tuning coil Very low |
L3 | Acmal MLW. tuning coil ... 2,75 |
L4+ | Aerial T.W. 1|mmgunl 360 |
| L5 Ose. 8. W. tuning coil 0.1
L6 M. W. tuning coil 2:5
| L7 se, LW, tuning coil oo || 200
| L8 oS W reaetion coil L 03
1.9 5 Pri. 72
L10 | }l.\l ILF. trans. { _“'_"_‘ - 7.3
| i ]
“111 | }"m” F.trans '\"(" %E
L13 | Speaker speech eoil o 3-0
T1L | Output I" 5000
| trans. & oac 0-5
I'n tntll 280 |
T2 Mains Heater sec . 02 |
trans. Rect. hl .1t S 01 |
H.T. , tot: o 420-00
S1- Taveha swite o
s15 | f Waveband \\\Ihllf‘s. B
516 Mains switeh, ganged R11

805 "’

VALVE ANALYSIS

Vadve woltages and currents given in
thes table (bélow are those measured in
our receiver when it was operating on
mains of 217V, using the 200-229V tap-
ping on the mains transformer,

The receiver was tuned to the lowest
wavelength on the M.W. band, and the
volume control was al maximum, but
there was no signal input. Voltages were
measured on the 400V scale of a model 7
Avometer, chassis being the negative
connection.

. Anode | Anode | Sereen | Sereen
Valve Voltage Current|Voltage ‘1 urrent
(V) m\) | (V) (m%)

i
i . 1-827|
V1 GKRG Oscillator | 90
4 A 88 | 33 f
V2 6KTG 222 | 40 | 73
V3 6Q7G 9R 048 c
V4 6V6G 238 39-0 222
V5 574G 277+ -

+ Each anode, ALC,

Switch Diagram and Table

Diagram of the waveband switch unit,

drawn as seen from the rear of

an inverted chassis. Below is the
associated table.

\\\m]. SOWL D MLW, T.W. Gram.
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DISMANTLING THE SET

Removing Chassis.—Remove the three
control knobs (pull off).

temove the four cheese-head fixing bolts
(with washers) securing the chassis to
the base of the cabinet, when the
chassis may be withdrawn to the ex-
tent of the speaker leads.

To free the chassis entirely, unsolder

from the connecting panel on the
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SPEAKER {EADS

Plan view of the chassis. C35 and €36 have concentric screw and nut adjustments.
In some chassis, the I.F. core adjustments are replaced by pre-set capacitor trimmers
at the tops of the cans.

speaker input transformer the four
leads connecting it to the chassis.

When replacing, reconnect the four
speaker leads as follows, numbering
the tags on the speaker transformer
from left to right : 1, black; 2, blue;
3, vellow; 4, white.

Removing Speaker.—Unsolder the four
leads as described above.

Remove the four cheese-head bolts (with
plain and spring washers) securing the
speaker to the sub-baffle.

When replacing, the transformer should
point to the right-hand top corner of
the cabinet.

GENERAL NOTES

Switches.—81-S10 are the waveband
switches, §11, $12 are the radio/gram
changeover switches, and $13-815 are the
scale lamp switches, all ganged in a single
double-sided rotary unit beneath the
chassis. The umt is indicated in our
under-chassis view, and shown in detail
in the diagram in col. 6 overleaf, where it
is drawn as seen from the rear of an
inverted chassis.

The table below it gives the switch posi
tions for the four control settings, start-
ing from the fully anti-clockwise position
of the control knob. A dash indicates
open, and G, closed.

$16 is the Q.M.B. mains swiitch, ganged
with the manual volume control R11,

Coils.—The R.F. and oscillator coils
are in four units : L1, L2; L3, L4; L5,
L8; and L6, L7. These, together with
their associated trimmers, trackers, the
waveband switch unit and several other
small components, are mounted on a sub-
assembly which can be removed as a
single unit, a slot in the chassis pressing
permitting the switch spindle to pass.

The connections between the assembly
and the rest of the chassis are so numer-
ous, however, and so broadly distributed,
that no purpose would be served in
attempting to describe them for the bene-
fit. of those who may have to remove and
replace one, as it is simpler to make the
connections from a study of the circuit
diagram, the chassis illustrations and the
switch diagram,

Scale Lamps.—These are three Kver-
Ready M.E.S. types, with small clear
spherical bulbs, rated at 6.5 V, 0.3 A.
They are mounted on a detachable strip
held to the top of the scale assembly.by a
single captive thumb-screw, and can
quickly be withdrawn for replacement
purposes.

External Speaker. -T'wo sockets are
provided at the rear of the chassis for the
connection of a low-impedance (about
2-3 ) external speaker.

Capacitors C24, C26.—These form a
pair of dry electrolytics i a tubular
metal container mounted vertically on the
chassis deck. The red tag is the positive
connection of €24 (8 wF) and the plain
tag is that of C26; the black tag is the
common negative connection. The unit
is rated at 450 V D.C. working.

Trackers G35, C36.—These are the M. W,
and L.W. trackers, mounted on opposite
sides of a ceramic base and adjusted from
one side by a concentric screw and nut
arrangement. ILike all the other pre-set
adjustments in this receiver, they are
accessible from above the chassiz deck.
The screw (C35) and nut (C36) are iden-
tified in our plan view of the chassis.

Chassis Divergencies, — In the Philco
Ab3b series there are altogether three ver-
sions that are sold in the English market :
A535, AB35MK.II, and Ab35 BM, and
these may be housed in either a wooden
or a Bakelite cabinet, this being signified
by the suffix “ W or “ B, viz. : AS35W
or Ab35B.

There are also three export versions :
AES535, which is designed for sale in the
European market; and the ATS535 and
AT535, which are designed for sale in
tropical and semi-tropical markets.

Each of these has a 100 V tapping on
the mains transformer, and the AES35 is
otherwise in general like the English
models. The principal difference -in the
ATS535 and the AT535 is that their wave-
band ranges are S.W., S.'W. and M.W.
Although this Service Sheet may be of
some use in connection with the export
models, however, no attempt is made to
cover them.

Our sample receiver was an AbB35

MKALy and this Service Sheet is therefore
based on that model. The following dif-
ferences will be found in the other two
English versions as compared with the
information given from our sample.

In the A535, V1 hexode anode is fed
via an H.T. decoupling circuit consisting
of a 4,700 Q resistor and a 2 uF tubular
electrolytic which are mounted on the
tuning sub-assembly beneath the chassis.

R5 becomes 10,000 Q and is fed from V1
screen instead of the H.T. positive line,
the screen feed resistor R3 being 15,000 0
instead of 33,000 Q. Also, a 330,000 Q
resistor is connected in parallel with L11,
and R15 and R16 are transposed.

The Ab535 BM is fitted with a trans-
former whose primary winding is tapped
for 100 V mains, but otherwise it is like
an A535 or A535 MK.IIL

In all three versions, the following dif
ferences might be found as compared with
our sample : The I.F. transformers, which
we show as having adjustable iron-dust
cores, may instead be fitted with air-cored
coils and capacitative pre-set trimmers.
As the ““Q7 is the same in either type,
the performance will be unaffected, but
the D.C. resistance of the coils will be
different from that quoted in our tables,
and the adjustments will not be as shown
in our plan view.

Secondly, instead of the permanent
magnet speaker and resistance-capacit-
ance H.T. smoothing shown in our circuit
diagram, an energized type of speaker
may be used, its field winding replacing
R20 and R21 in our diagram, and GC25
being omitted. As the field winding has
a resistance of only 1,000 Q, allowance
must be made for this when measuring
H.T. voltages.

DRIVE CORD REPLACEMENT

Two separate cords of differing texture
are used for the complete drive. For the
primary, or gang, drive 2lin of Finlayson,
Python No. 40 or Russell and Chappell
No. 3 twine is required, while for the
secondary, or cursor, drive 45in of Finlay-
son Python No. 20 or Hayes Thread,
Black No. 18, is used.

Suitable cords can be obtained from the
makers, their part numbers being 13/0667
and 13/0163 for the gang and cursor cords
respectively.

To obtain access to the drive drum,
the glass scale panel and its backing-
plate must be removed. The scale panel
is held by a springy clip at the bottom,
and by a springy bar at the top which
can be removed if the latching stub at
either end is sprung inwards to clear the
retaining slot. When the bar is removed,
the scale may be lifted out.

To remove the scale backing-plate, in-
sert a thin blade between the plate and
the scale assembly, and lift out the plate.
If the cursor is still on its cord, it should
be run to the bottom of its travel (gang
at maximum) to permit withdrawal of the
plate. TIf it 1s desired, the complete scale
assembly, together with both drive sys-
tems and the gang, may be dismounted
in one unit upon removal of three hexag-
onal self-tapping screws and unsoldering
three leads beneath the gang.

Gang Drive.—As the gang drive cord is
behind the cursor drive, it should be
fitted first. Tf the cursor drive is intact,
it is advisable to slip it off its pulleys to
fit the gang drive cord.



To fit the gang drive cord, tie one end
of it to its spring, turn the gang to maxi

mum, when the drum should be in the

position shown in the left-hand diagram
below, pass the free end of the cord

through the appropriate slot in the drum
groove, from inside to out, and run the
cord as shown in the diagram, taking it
2% turns round the control spindle, and
finally tieing it off to the end
i Then

of the

spring, where it started. extend
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finally tieing off while pulling at the cord
to maintain tension, which may be in-
creased by the same expedient as was
suggested for the gang drive. Then hook
the spring into the hole provided, and
cut off surplus cord.

The cursor may now be fitted, its end
claws being opened slightly so that it
may be pushed on to the cord. This
should be done with the gang still at
maximuam, the cursor bar being below its
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REAR PULLEY

2¥2 TURNS ROUND
CONTROL SPINDLE

Sketches show-
ing the courses
followed by the
gang drive cord
(left) and cursor
drive cord (right)
as seen from the
front of the re-
ceiver when the
gang is at max-
imum.

the spring and hook its free end to the
hole provided, imposing tension on the
cord.  Cut off surplus cord.

When tieing off, the cord should be
pulled fairly tight, as the spring provides
an even pull rather than simply taking
up slack. FExtra tension can be obtained
by slipping the cord from the groove in
its pulley, allowing it to run instead over
the pulicy spindle, and forcing it back
into its groove after tieing off.

Cursor Drive.—To fit the cursor drive
cord, tie one end to its spring, turn the
gang to maximum, when the drum should
be in the position shown in the diagrams
above, pass the free end of the cord
through the appropriate slot in the drum
groove, from inside to out, and run the
cord as shown in the right-hand diagram,
round the five pulleys in the direction of
the arrows, and back to the starting point,

|

i Under-chassis view.
E The waveband
i switch unit S1-S15
| forms the nucleus
i of the tuning as-
! sembly, which may
f be removed as a
i whole if the wiring
i is suitably coded
f and unsoldered. A
! diagram of the
i switch unit appears
3 in col. 6 overleaf.
]

1

1
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fixing claws, and the whole near the bot-
tom of the scale assembly.

Replacing Scale.—Turn the scale back-
ing-plate so that the sprayed surface is
at the front and the small hole is at the
top right-hand corner. Slip its lower
edge behind the cursor bar, and fit the
locating tags into the holes provided for
them, and press lightly home.

Take the glass scale panel  turn it to
face correctly, and slip its hottom edge
into the spring clip provided, and fit the
springy retaining bar across the top of
the scale.

Finally, to set the cursor, check that
the gang is still at maximum, then slide
the cursor along the cord until it is level
with the two arrow-heads on each side
near the bottom of the scale. Then
tighten up the two cursor claws on the
cord.

PHILCO
A535

805

CIRCUIT ALIGNMENT

I.F. Stages.—(Connect signal generator
leads via a 0.1 uF capacitor to control
grid (top cap) of V1, leaving the normal
connector in position. Turn the volume
control to maximum, feed in a 465 ke/s
(645.16 m) signal, and adjust the cores of
L12, L11, L10 and L9 in that order for
maximum output, keeping input low to
avoid A.V.C. action.  Repeat these ad-
justments.

R.F. and Oscillator Stages.— With the
gang at maximum, the cursor should be
level with the two arrows at the edges of
the scale glass, near the bottom of the
scale, visible only. when the chassis is
removed from the cabinet. Tf the fixing
claws are eased open, the cursor may be
slid up or down the drive cord. Transfer
signal generator leads to A and E sockets,
using a suitable dummy aerial.

S.W.—Switch set to S.W., tune to 18
Mc/s on secale, feed in an 18 Me/s
(16.67 m) signal, and adjust €32 for maxi-
wum output, using the peak involving the
lesser trimmer capacitance; then check
that no image appears at 17 Mc/s. Return
to 18 Me/s on scale, and adjust €27 for
maximum output while rocking the gang.

M.W.—Switch set to M.W., tighten up
€35 (screw) lightly, but fully, then un-
screw it one-third of a turn.  Tune to
214 m (spot on scale), feed in a 214 m
(1,400 ke/s) signal, and adjust C33, then
€28, for maximum output. Feed in a
500 m (600 kc/s) signal, tune it in, and
adjust €35 for maximum output while
rocking the gang for optimum results.
Repeat the 214 m and 500 m adjustments
until ne improvement can be obtained.

L.W.—Switch set to L.W., tighten up
C36 (nut) lightly, but fully, then unscrew
it one-third of a turn. Tune to 1,034 m
(spot on scale), feed in a 1,034 m (280
ke/s) signal, and adjust €34, then C29,
for maximum output. Feed in a 1,875 m
(160 kc/s) signal, tune it in (about spot
on scale), and adjust €36 for maximum
output while rocking the gang for opti-
mum results.  Repeat the 1,034 m and
1,875 m adjustments until no improvement
can be obtained.






