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SERVICE SHEETS

wavelength on the medium band but there was no signal
input.
Voltages were measured on the 1,200V scale of an
Avometer, negative being the cathode of the valve
concerned.
i Anode Screen
Valve ! %&?&c Current Vo?fs Current
ALL-WAVE UNIVERSAL MODELS SRR L N R ]
Vi 78E ' 190 33 | 68 | o8
Va2 6A7* 50 | 18 | 68 1 1E
V3 78E 190 i3 | 68 o-f
) ] o . R . - . Vi 7s Bs 04 — —
HE Philco 290 is a s-valve (plus rectifier]  G.B. to HF, F.C. and LF. valves, giving A.V.C. Vs 18E | 108 270 205 50
I AC/D.C. all-wave superhet receiver covering R.C. coupling by R18, €31 and R21 to output Vb 25RET — — =
ranges of 16.6-52.0, 174-547 and 857-2,068 metrs. pentode V5, Phi 18E). Fixed tone correction by !
A similar chassis is fif in the 2g0 ‘console, radic * 0

gramophone and automatic radio-gramophone.

CIRCUIT DESCRIPTION
Aerial input via €l and coupling coils L2 (S.W.),

When the receiver is used with A.C. mains H.T
current is supplied by a half-wave rectifier (V8, Shileo
), which, with I).C. supplies. behaves as a low
resistance.  Smoothing by choke L25 and electrolvtic
condensers 035, C36.

se. anode (Gz2) 145 V, 23 mA,

+ Cathode to anode, 245 V D.C

COMPONENTS AND VALUES

L3 (M.W.) and 14 (L.W.) to tuned circuit com prising
045 and coils LS (S.\W.), L6 (M.W.) and L7 } W) Speaker field coil L24 is connected in series with ) [ Values
which are switched se p‘lr‘:tc!) Filter circuit L1, C40  ballast resistance R23 and forms part of V1, V2, V3 Resistances | {0hu1:;]
by-passes interference at the 1F. Provision for con-  $.G.'s H.T. potential divider. |
nection of special ‘rdusmlx\lma line to  terminals Heaters of valves are connected in series together e
marked ** Black " and ** Red." with scale lamps and barretter lamp {Osram 301) R \ 1 GG dr~couphnr' i | L 200
First valve (V1, Phileo 78E} is a variable-mu pentode  across mains input circuit, R2 R | 490,000
operating as signal frequency amplifier with tuned- R3 “,‘ fixed G.B. resistance | Boo
second transformer coupling to heptode frequency DISMANTLING THE SET Ry Va fixed G.B. resistance | 500
changer 'L?‘V% Phileo 8A7). Primaries L8 (S.W.) and L9 oving Chassis.—Remove the five control knobs Rs Vz tet. anade decoupling | 10,000
(M.W. and L.W.) : secondaries L12 (S.W.), L13 (M.W.)  (pull off) and the four belts (with washers) holding Rf V2 osc. C.G. resistance 1 51,000
and L14 (L..W.} are tuned by €50 and are inde ndenll_\' chassis to bottom of cabinet. These bolts may have Ry V2 osc. anode decoupling 10,000
switched. Oscillator grid coils L15 (S.W.), L16 (M.W.)  been removed already, Chassis can now be withdrawn R& Va 0sC. anode resistance . 10,000
and L17 (L.W.) are tuned by €51; tracking by €14, to the extent of speaker leads, which is sufficient Ry V2, V3 AV.C line decouplmg 490,000
€52 (S.W.), C15, C538 (M.W.} an(i C58 {L.W.); reaction  for normal purposes. When replacing chassis, do not Rio | T. L. shunt - 20,000
is applied by @12 and small coil L18. forget to replace the four rubber washers between Rrr | V3 fixed G.B. resistance doo
hird valve (V3, Philco 78E) is a variable-mu H.FF,  chassis and cabinet bottom, Riz LF. stopper ‘. 51,000
pentode operating as [LF. amplifier with transformer To free the chassis entirely, unsolder the speaker Rz | V3 signal diode load .. 330,000
muplmg\a Els L20 and L21, L22, leads and when replacing connect as follow, numbering Riq | Manual volume control 1,000,000
tmnedmte frequency 451 EC/8. tags from bottom to top:—i1, red; 2z, black ; 3, Rrs | Part of T.C. circuit 25,000
Moving iron meter visual tuning indicator T.I. in white/green ; 4, white ; 5, green. Rib | ‘rlf- G.B. resistance 4,900
common H.T. line to ¥1 and V3 anodes, Removing Speaker.—Remove nuts from the four Riy | \',4' anode decoupling 70,000
Diode second detector forms part of double diode  bolts with omamental heads, which hold speaker to Ris | "r«i anode load . 240,000
triode (¥4, Phileo 75) which has diode anodes strapped.  front of cabinet. When replacing, see that transformer Rig | V4 C.G. resistance 400,000
Audio frequency component in rectified output is  is on the right and connect as above. Rzo | V4 C.G. decoupling ¢ 490,000
developed across R18 and passed via 023 to manual Rz: | V5 C.G. resistance - | 490,000
volume control R14, thence via 022 to triode grid. VALVE ANALYSIS Raz | V5 G.B. resistance 380
Four-point tone control is effected by means of tapping HReadings of valve voltages and currents given in the Rz3 | %P’FAker field coil ballast 1,900
on volume control, and R15, €24, 025 and C26, which  table (Col. 3) were taken with the receiver operating Rz4 | Seale lamp shunt . 25
work in conjunction with switches §35- 837, on A.C. mains of 230V and with the volume control Rzs | T.L lamp shunt 25
D.C. potential developed across R13 is fed back «s  at maximum. The receiver was tuned to the maximum |
L '
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Under-chassis
view. Separate
diagrams of the
main switch unit,
and the tone con-
trol switch unit
(beneath Cz4) are
given overleaf. The
resistances R16,
R22z and R23 to
R25 are in two
Candohm units at
the right of the
chassis. The tags
of each resistance
are indicated. C3r
is beneath C30. R2
is beneath C64. The
condenser in each
- moulded wunit is
between the two
outer tags in each

case,
<
] i
Condensers Vilues Condensers (contd.) ‘ Values Condensers (contd.) Values
[eF) (eF) i (uF)
Cr | Aerial series (‘tmdl mSer .. Q00 Ca I \’1 to Va2 capacitative ¢ mlplmz, I CI.J. .U;c, 5W. tr.’lf.‘éi_cr . | _;_-;.)025
C: ‘ Earth blocking condenser .. | 025 | W, . 00004 T Cr1s Ose, MW, tracker .. .. | o-oop25
C3 ! | owos Ca | Vztet. CG.¢ (,( ouphu;: . 005 L85 T i I . {| owor
%.1 j V1 C.G. decoupling I o035 Cro | Vz tet. anode decoupling .. | o-o3 Cry* || V2 osc. anode decoupling HED
o5 ' srative line bv-nasses || 005 Crr | Vz cathode by-pass .. | owos C18 V'3 cathode by-pass .. ol oo
Co | H.T. negative line by-passes i 10 Ciz | V2 osc, anode condenser o000l Cig ‘[3[ by-pass [! . .. | ooy
Cy V1 cathode by-pass .| o0 Cry | Ose. LW, trimmer .. .. 000005 Czo |} LF. by-passes (! g-o0011
- Czr || Hes il o-ooozs
y (;‘:: JI L.IF. coupling condensers : 22;
- g T -2
c P. i Caq ) (| oot
C25 | Parts of T.C. cirenit 0-0003
RI7 < Cab ) 'l 00003
Cay Vi anode LF, by-pass L. 00001 T
- - Cz8 V4 grid decoupling .. .. | owos
R ‘3 ; ) Czg V4 cathode by-pass .. | owos
! | RIE On the left, and C30 V4 anode decoupling .| o
! . C31 V4 to Vs L.F. cou Im;.. . 0oL
:'- j continued across C32 | To m?n,amr P . .. | owooo3
—h : €33* | Vs cathode by-pass .. .| 2500
V3 the previous (‘.33* VI, Va2, V3 5G s bypass .. | 4o
- V4 3 : : C3s* [ (iR
d 1 — page, is the cir- Car ; H.T. smoothin - e
- cuit diagram of | C3y | V6anode by-pass .. Lo ozs
—— a.gra : C38 V6 anode-cathode by-pass .. | o-or
ci0 the Philco 290 C39 . Mains by-pass .. T
a . . : C40% | Aerial LF. filter tumng .. | ooooo3s
" receiver. The C41} | Aerial S.W. trimmer .. [
RI2 Cyz Aerfal M.W. trimmer . —
cal small le § / _
i {—1 ¥ t Fe l‘. ; E"':: | JL Aerdal LW, trimmers 1 -
e car a-h merely indi- : C45T | Aerial urcmt\kunlng .. . —
it i : C46 H.F. trans. 5 see. trimmer -
C23 " cate the joins in C47%| H.F. trans. MW, sec. trimmer | —
AT - the two sections fjjg | HLF. trans. LW. sec. trimmers { | -
N i il —
1 C24 of the diagram. Ejo gs‘l-:htrims. sec. tuning ol —_
§34 d cis . : 51 cillator tuning . . -
1535, o i+ R [R12 Coa R13 All the switches Cs2}. Osc. S.W, tracker .. .. awors
15, 6/ Cs3 Osc. M.W. tracker .. L. 0000z
I 19 caol Vg 27, ¥ are  shown as Cs4 Osc. 8.W, trimmer ., o —
il (=] ] P » R0 &= s om ot *REClE . Csst [} S R I _
) Ri6 ) ] i 1] J 1 single-pole types Caot | f Ose, MW, trimmers 5 ~
N J el oo cis | \s“ (See General Cs7 Osc, LW, trimmer . .. —
P 72T Cs8 Osc,lli:.\’\', tracker .. e |
; Csg 15t trans, pri. tuning
WCALE T, H Nmes) Céao 15t I.F. trans. sec, tuning
. R9 37 m LAME  LAMP AC ot ‘ C61f | znd LF. trans. pri. tuning
g , * L) y Cart M C621 | 2nd LF. trans. sec, tuning
7 A 1\ ve - ° €63 | Vzosc. anade decoupling |
I-“‘ azs 5;&"_”__3\5" F Chy Vi, V2, V3 5.G.s by-pass | 025
V4 V2 VI VI VS R + * Electrolvtic.  + Varable, = Prr-sot,

(Continued overicar)
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GENERAL NOTES 835-837 .re in another rotary unit, also shown
separately. In the fully anti-clockwise position of the

PHILCO 1290 bs‘:{;ga‘?ﬂkwpﬁ? ;:ﬁtctl]‘;:’r‘:na?;”1;1}:":1‘{‘,;:‘_ uﬁ?z:‘g‘!' tone confrol, 885 is closed. In the next position all are
Continued . and gramophone switching, monnted in four ganged ?f’ﬁ’{ (_1,]: Lhe_ul.liui“dl_%{t'ﬁltg;lsﬂi»ﬁﬂd légivjm.h:{'la“f "{l thf!
(Continued) rotary units, of which separate diagrams are given. ully clocigiise pition) an are Qeth ciosed.
The table below gives the switch positions for the 838 is the ().M.B. mins switch, ganged with R14
various control settings, O indicating open and C, closed. - e ’
— __ ; . 537
i 1
I Approx. | |- Diagram of the s36 535
Other Components Voalues Switch ¢ LW, MW, | SWwW. | Gram. tone control switch
| (ohms) i ' | | unit, seen from the
| i i 1 | rear of the chassis.
| | J— e P -  P— The centre tag and
| ! | | ! the next on the
| | | ! right are common
Lr | Aerial LF, filter coil .. S ] S1 (5] (8] | C : 9] toall threeswitches.
Lz ! Aerial S, W, coupling coil .. g ¥ 1 (8] 8] | C 4]
L3 | Aerial MW, coupling coil .. | 360 53 | 0 C | O (8]
Ly Aerial L.W. coupling coil | 1zo0 S4 8] ‘O | (8] 8]
Ls Aerial 8,W. tuning coil | 003 =3 0 : | ¢ o Coils.—All the coils except Ll are in five screcned
L6 | Aerial M.W. tuning coil e 25| 56 Q C | O ! O units on the chassis deck. L1 is beneath the chassis,
Ly | Acrial LW, tuning coil A S7 C (8] | [} | O at the rear.
L8 | H.F.trans. SW, primary .. | 50 S8 C O | O | 0
Lo H.F. trans, MW, and LW, pri. | 1200 Sg C O : 0 | 0] Scale and T.I. Lamps.— I hese are Phileo 6-3 V types,
Lo 1 g ol couplings ! ! Very low S10 (8] 0 | C | 0 with special small bavonet caps.
Lt |)° i e | © Very low S11 (8] i C | O (8] - )
L1z | HF trans SWosec .. 005 S12 C 0 o | o0 Fuses.—These are 15 A ] in. glass tubulic types.
.13 JF. trans 2 S13 8] L O | Q . .
:,iii HE trans I oo P o | 0 o | c , oxternal ;S;'eglﬂ!r- —Sockets at the rear of the chiGsis
Lis Ose, S.W. tuning coil . . . 005 S15 0 i 0 i C | 0 ure: ll\_nlouf ed for a low resistance [2-30) externa
Lib | Osc. MW, tuning coil . 2°2 516 c 0o 1 o & SPEARET. i
l'l? Osc. LW. tuning coil e 300 \17 G I o o [9 Condensers C17, 033, C34.  These are in a tubular
L1 | Osc.anode reaction coil | g S8 O | ‘(: 0 - C unit on the chassis deck, but insulated from it. The
; Lo b G LF, trans, | BT 7S 519 0y D ¢ o case is negative.  The plain tag is the pesitive of
Lzo | | Sec, o 12" Sz20 (8] | C ( O €33, the red the positive of C17, and the blue the
L2t i1 i LE. trans i Pri. | Bzt o] | L8] | [ | 8] pasitive of €34
I 2z I T Lo trans, ‘IH"\'. T‘;:Z 0 | ( I 0} | 0 O35 .
L2y Speaker speech coil .. S23 C (4 | O oy Condensers €35, C36.- - These arc two 16 b types
Lzg Speaker feld coil .. 33000 Sz24 8] 8] | o] C in a metal case on the chassis d There ‘are three
.25 H.T, smoothing choke - 3voro =25 t;—‘ :] i & tags, one being the common neg: :, and connected
| T - i - i | 2150 526 ! 8 [0} to the negative of the tebalar unit. The other two
F I't Speaker input trans. g 0 oo Sa7 O 0 L O e the pr:.;-iti\-".-%.
| Tuning indicator meter L 3,30000 S28 8] L 1 0 | (8] .
! Waveband switches § (8] L i & 0 Condensers €8, €39.—These are two paper tvpes
| Gram, pick-up switch 3 'S () ! 0 0 in a metal case.  CB is connected between brown learl
535 || o . 8]} C 8] 0 and the ca ind 039 between the two red leads,
55}. | } ]’.'“l' l'(ll]t'l'\li ‘9\\'[“."“.‘“ . - i1 ‘.' s
=538 | Mains switch, ganged Rig | (5] (8] | 0 [ ~ Black _Mlt_vu_lded_‘(:mdens_erﬁ. --Inl every casc e
Fi,F: Mains circuit fuses, 15 A | 0 0 ) ‘ condenser is acress the two outer tags, the central
| | tag being a bearer only.
— | A ! ! Receiver Alignment.— Sce page 1V this weelk.

Below : The four switch
units, looking at the under-
CALE LAM & side of the chassis, from the
3 i rear. The top unit is that
iE nearest to the knob. B

indicates blank tags.

C.S.-)' C55 31
e LIS

Above is a plan view of the chassis. The fuses F1 and F2 are inside a small metal case. Note the two
electrolytic condenser units, C35, C36, and Cr7, C33, C34.
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MAINTENANCE HINTS & PROBLEMS

Routine Tests :

Shorting Tuning Condenser

Recently an Ultra Lynx A.C. receiver
was brought in for service, The fault was
that over certain sections of the tuning
dial reception was very weak and some
times ceased entirely.

Owing to the absence of crackle, the
tuning condensers were mnot suspected.
Only after testing every other component,
and very nearly pulling the set to pieces,
did suspicion fall on them. When tested.
the aerial. tuning condenser showed a
resistance wvarying between a few ohms
and infinity.

It appears that the set had recently
been moved, and in the course of moving
had been turned upside down. The
electrolvtic condensers in this set are of
the wet type and are mounted next to the
tuning condensers, so that when the set
was moved some of the electrolvte had
leaked out of the smoothing condensers
and had dripped down between the vanes
of the aerial tuning condenser.

Owing to the semi-transparent naturc
of the liquid it could not be seen by the
eve. When, however, the electrolyte was
cleaned off the vanes of the tuning con-
denser the set functioned perfectly.
I GoP.

Dirt in Tuning Condenser

The complaint with a Pye A.C. trans-
portable receiver was that after a few
minutes’ operation the N. Regional
programme would fade out, the N
National programme not being affected.

Upon test, it was found that the N.
Regional station would disappear with a
small " click” in the speaker after
approximately 3-4 minutes’ operation.
The other Regional programmes were
still receivable all right, as was the N.
National programme.

Using an Avominor and an Avodapter,
it was noticed that as the programme
disappeared the anode current of the
MHDy4 valve rose, pointing to the fact that
the A.V.C. was working and that the
fault lay in the preceding circuits, or the
MHDy4 valve. .

Disconnecting the Avodapter and re-
placing the MHDy4 valve the set was again
switched on before any further tests were
carried out. On this occasion it was
noticed that as the programme dis-
appeared a small spark-came apparently
from the rear section of the 3-gang tuning
condenser. By switching off and on again,
this fact was confirmed.

Upon close examination it was found
that the vanes were very dusty, and with
all the vanes nearly in mesh, the dust,
which must have been of a metallic
character, proved to be a faulty dielectric,
and broke down, causing the H.T. voltage
applied to the VMS4B wvalve to be
partially shorted and, of course, upsetting
the tuned circuit. A good clean with a
stiff brush and a feather cured the trouble.

It should be explained that the two

c4

Nnore |

Helpful Gadgets :

valves referred to above had been inserted
by some other person to replace the
Mazda types normally fitted. —C. . P.

Crackling and Distortion

A modern superhet was brought in for
service because it crackled, and on
occasions distorted very badly.

The crackle was at once traced to faulty
contacts on the wave-change switch, but
there was no noticeable distortion. How-
ever, the components likely to cause
distortion were checked and found O.K.,
s0 the set was allowed to run for several
hours. As everything appeared in order
it was returned to the customer.

A fortnight later it was returned by the
customer, who stated that the distortion
was still present. He also mentioned that
the switching on and off of the set usually
put the matter right for a short time.

The fault was found to be a dry joint
‘underneath the terminal panel of the
mains  transformer] on the separate
4V 2 A winding used for the super-power
output triode. The variation in resistance
of this joint caused the heater voltage to
vary, and hence introduced the distortion.

M. J. s

Unusual Faults

Partial Short in H.F. Choke

Several vears ago I made up a simple
oscillator, making use of the Hartley
circuit and plug-in coils. Whilst it was
not as accurate as a proper signal generator
it was extremely useful. Recently, how-
ever, there was a decided falling off in the
output on the longer wavelength ranges,

although the M W. ranges remained
satisfactory. Other coils were tried but

brought about no improvement.

It was eventually found that the 1.I°
choke, in the H.T. lead to the oscillator
valve, was partially shorted inside.

Thus, whilst its inductance was still
sufficient on the shorter wave-ranges, it
was insufficient on the longer ranges.
This explained the lack of output on these
ranges.—M. J. 5.

Useful” Wire Brush

1 have found that the little wire brushes
selling at 2d. and made by the Dunlop
Rubber Co. for inner tube cleaning are
excellent for removing the deposit from
the bottom of electrolytics, also for
cleaning earthing points, etc.—M. J. 5.

PHILCO 290 ALIGNMENT NOTES

See pages vI to VI for circuit

diagram and

Ol the alignment of this set,.a
Fﬂignal generator capable of giving
signals of 6 and 18 MC/S is required
(e.g., Philco Model ogg). Connect a
suitable output meter to the receiver,
set waveband switch 1o M.W. (znd
position), turn tone control anti-clockwise,
and volume control to maximum. Turn
the gang condenser to indicate 1,500 KC/S.
Align the [F. stages by feeding a
451 KC/S signal to the grid (top cap)
of V2, with the existing lead disconnected.
Adjust signal generator to give a low
reading on the output meter, and adjust
C62, €81, €80 and €59 (in this order)
for maximum output.

Now connect the signal generator out-
put to the aerial socket 177 a dummy
aerial, and feed in the 451 KC/'S signal.
Adjust C40 for mininm output,

Switch receiver to I..W. band (first

position of switch) and set gang con-

denser to read 200 KC/S.  Adjust €58
{(nut) to three quarters of a turn from
maximum. Feed in a 290 KC/S signal,
and adjust trimmers C57, C48, C49, C43
and C44 for maximum output. If C58
is previously adjusted too tight, oscillation
may occur. Now tune set to 160 KCJS,

_feed in a 160 INC/S signal, and adjust

€58 for maximum output, rocking the
gang condenser meanwhile to improve
results. Re-adjust C57, C48, C49, €43
and C44 at 200 KC'S,

chassis

illustrations.

Switch set to M.W. (2nd position of
switch), and tune to 1,400 KC/S on
scale. Feed in a 1,400 KC/S signal, and
adjust €55 and €56 for maximum output.
Both should be reasonably tight. Now
adjust €47 and C42. Feed in a 600 KC/S

signal, and adjust €83 (screw) while
rocking the gang condenser. Re-adjust
G55, 056, €47 and (42 at 1400
KC/s.

Switch set to 5.W. (3rd position of
switch]. Substitute a g4o0 O resistor for
the dummy aerial. Tune set to 18 MC/S
on scale, and feed in an 18 MC/S signal.
Adjust C54. To avoid adjusting to the
image frequency, screw up €54 fully,
and then unscrew until the second tuning
point is reached. The image signal will be
at about 17.1 MC/S on the scale.

Now connect a z1 plate variable con-
denser {about .ocoo3 uF) across the oscil-
lator tuning condenser €51, and adjust
C46 and (41, Disconnect the shunt
condenser, and re-trim C54.

Feed in a 6 MC/S signal,
6 MC/S on scale, and adjust
maximum output, rocking gang con
denser to improve results. Set scale to
18 MC/S, and feed in 18 MC/S signal
Re-adjust C54 for maximum. Re-connect
shunt condenser across €51, and checi
C46 and C41. Disconnect shunt, and
finally check €54, Check calibration
of the set.

tune to

C52 for
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