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McMICHAEL 398

3-BAND BATTERY SUPERHET

On SW. input 1s via €1 and coupling
cotl L7 to single tuned circuit L8, €36.
Condenser C4 permits unused eireuits

control R12
(‘(: of triode
AF amplifier.

R13 (o

operates

and grid stopper
section,  which

to be shunted by muting switches $4, H filtermg by €20, R10 and C21 in
S5 or $6 without short-circuiting the  diode cm:ml. and €23 in triode anode
.\\( line. circutt.  Provision for conncction  of
First valve (V1, Mazda metallised grainophone pick-up across €22, R12. -
TP25) 15 a riode pentode operating as Second  diode of V3, fed Imm V2 &
frequency  changer with mternal coup- anode via €19, provides DC potentials :
Img. — Triode oscillator anode coils L14 which are developed across load resist-
(SW), L15 (MW) and L16 ([.W) arc unces R16, R17 und fed back through
tuned by €40 parallel trumming by decoupling circuits as GB (o (' :1:11
C41 (SW). €38 (MW) and €39 (LLW): II' valves, giving automatic  volune
series tracking by €12 (SW), €13 (MW) control.
and €14 (W), Reaction by grid coils Parallel-fed  transformer coupling by
L1 (SW). L12 (MW) and L13 (LLW) R14, C24 and T1 between V3 triode and
via damping resistances R3 {on all - quiescent push-pull double-pentode out-
ands), plus R4 (MW) and R5 (LW). put valve (V4, Mazda QP25). Variable
) } ) Second valve (V2, Mazda metallised tone control by condensers €25, €26 in
EH; MeMichael 398 is a  fvalve VP23) 15 a variableemu RIY pentode  conjunction with 824, $25 across T1
3-band battery superhet, employing — operating  as intermediate  frequency  primary.  Switches S22, $23, $24 ani
a double-pentode in a QPP output amplitier  with  tuned-prinmry,  tuned-  $25 together form a four- -position  fre-
stage, The SW range 1s 17 to S0m. A secondary transformer couplings C42, C8, quency  response  control mooa single
4-position tone cont trol is provided, and L17, L18, L19, L20, C9, C43 and Ca4, unit.
also gives 2-pomt select I\/II\ switching. €17, L21, L22, C18, C45. Fixed tone correction by €28, €29
Release date: May, 1939 Two-position  variable selectivity  is :“l\\t"fll V4 anodes and T positive
provided by the introduction of  the me rovision for connection of low
CIRCUIT DESCRIPTION coupling coils L17, L20 in the first IF  impedance speaker by sockets  across
Acrial imput on MW and LW s via transformer, the band-width depending T2 sceondary winding.
series condenser €1 and coupling com-  upon which of the control switches §22 Fixed GB p“fL‘IlUU for V1 and V2,
ponents L1, €2 (MW) and L2, C3 1o and S23 s closed. GB potentials for V3 triode and V4,
mductively  coupled  band-pass  filter Intermediate frequency 465 KC/S. and AVC delay potential, are obtained
Primary coils L3 (MW) and L4 (ILW) Diode second detector is part of double  from drop along resistances R18 and
are tuncd by €33; secondaries L9 (MW)  diode triode valve (V3, Mazda metallised R19 which form a potential  divider
and L10 (W) by €36. Coupling by HL23DD). Audio frequency component  in negative H'T' lead to chassis.  The
L6 (MW) and L5 (LW) which are i rectified output 15 developed  across positive end ot the by-pass condenser
common to primary and secopdary cir- load resistance R11 and passed via AT €30 is isolated_from chassis when the
cults. coupling condenser €22, manual volume receiver 1s switched off so that in the
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Circuit diagram of the McMichael 398 battery superhet.

selectivity and tone control

$22 and S$23 are ganged with S24 and $25 to provide



Underneath view
of each end of the
;- chassis, with part
i of the central
portion omitted
. for compactness.

The section omit-

ted carries no

components ex-

cept the LW
i scale-lamp. Com-
ponents beneath
i the paxolin panels
i of the three main
:  component  as-
i semblies are
shown in dotted

outline .

)
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.522- 525
C30 SCALE LAMPS|

EXT.ILS
SOCKET

eventof the condenser  developing a washers): holding the chassis to the loose sercening cap ~]|uuM he fitted
fault it will not connect HT negative to bottom of the |1him-1. over the top of V3 (H1.23DD).
chassis. he complete receiver can now be with- Ramoving Speaker.—I| nwhiu the four
([M\\n by shiding it towards the rear leads  connecting  the \lu‘ulu-:' rans-
DISMANTLING THE SET the cabinet and tilting the top furmer to the chassis;
Removing Chassis.—Slacken the twe forward. remove the wood  serews holding the
wood screws and swivel the clamplhen replacing, the two washers with two upper speaker fixing claunps 1o
holding the speaker aperture structur ”lf\ on them should be fitted 1o the the sub-baffle;

to the front of the cabinet;
remove the four bolts (with large metd! the valves have been disturbed, the

chassis fixing bolts. shicken the two wood serews holding
the lower “fixing clamps, when the
speaker may be lifted out.

[ Whew replacing. the transformer should
be on the right.

Connect the leads as follows. numbering
the tags on the transformer from top
to botiom:

. vellow ;

Cas RI4 <
. 4 oand 4, no external connection
4 i 3. vellow
5 i The black lead should be eonneeted 1o
524 525 l the soldering  tag fitted under the
25 ower trans !nrm:‘r fixing bolt.
C2§) .
COMPONENTS AND VALUES
Rl | e I-
[ ISISTANCES RS
: RESISTANCE (ohmey
| -
| |
11 | V1ISGHT feed . unmm
L2 | Vi1 ose. CG resistance - 25,000
; : H " Oscillator reaction !
RiG | b5 stabilising resistaneces |
| E6 Vi ose, anode SW HT feed 30,
] k7 V1 ose, anode HT feed 10,000
§ cuse RIS | RI7Z  mc23 FC27 ’:‘" | b8 \‘.’ G ‘Iilpi"’“tlmlii“g 1,000,000
- 1 | EO 2 SG eec . 200,000
: - Uy 110 H stopper .. . 50,000 |
LTe | k1l Vi signal diode lu.ui N 500,000
RED |"BR12 Manual volume control 1,000,000
> 526 527 K13 Vi triode (G stopper 100,000
| R14 Vi triode anode load 50,000 |
n A1 R15 \ | pentode CG deeoupling | 1,000,000 |
3 iy- R16 VAV diode Toad ! 500,000 |
. RI7 resistances (| 500,000 |
ide ) Ris ) Vi, V2 fixed GB: V3 triode, | 120 |
R19 : V4 GB: AVC delay; pot. £
BLACK R19 o 800
HT- I divider { |
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{ \ A Values
: CONDENSERS k)
Cl Aerial series condenser 0:0002
071 Aerial MW “‘top” coupling 0-00000:
3 Aerial LW * top "’ coupling 000001
C4 | Swamp condenser ... 0001
5 | V1 pentode CG decoupling 01
6 Aerial circuit SW fixed
| trimmer ... ooy oo 0-00002
o7 ‘ V1 SG decoupling ... 01
'8 11 1st IF  transformer fixed 1 000005
9 ) trimmers .. el 0:000135
1o V1 ose, CG condenser 0-0002
ClL HT circuit RF by-pass ... 01
iz Osc. circuit SW tracker ... 0-0035
C3” Osc. circuit MW tracker ... 0-0005075
14 Osec, circuit LW tracker ... 0-00016512
15 V2 (G decoupling ... 01
16 V2 8G decoupling ... 01
C17 |1 2nd 1F transformer fixed «  0-00005
CI8 - |/ trimmers ... 1 0:00005
19 | Coupling to V3 AVC diode 0-0001
:’2(1) | } IF by-pass condensers ... : 88881
(22 AF coupling to V3 triode 0-005
23 IF by-pass 0-0003
(24 AF coupling to T1 ... 01
:gz j Tone control condensers ... ; 88f
027+ HT reservoir condenser .. 80
t‘é; } Fixed tone correctors : . g%;ﬂ
€30* | Auto GB circuit by-pass... | 50-0
€311 | Band-pass pri. MW trimmer =
(€323 | Band-pass pri. LWtrimmer =
(33 Band-pass pri. tuning ... | —
C34 Band-pass scc. MWtrimmer | —
(35% Band-pass sec LW trimmer | -
36 Band-pass sec. and SBW |
aerial tuning . —
€37 Aerial circuit SW trimmer | =
(38 Ose. circuit MW trimmer | ==
39 Ose, circuit LW trimmer I =
(40 Oscillator circuit tuning ... —
41, Ose. circuit SW trimmer... -
(42 1st IF trans. pri. tuning ... -
(43 1st IF trans. see, tuning .. =
144 2nd IK trans. pri. tuning... | ==
C45 2nd IF traps. sec. tuning... | -—

* Electrolytic. t+ Varlable. § Pre-set.

‘ Approx.
OFTHER COMPONENTS Values
‘ (ohms)
| |
L | Aerial MW coupling coil ... 13-0
| L2 | Aetial LW coupling coil ... 60-0
| L3 Band-pass pri. MW coil ... 2:25
| 14 Band-pass pri. LW coil ... 22-0
| L5 LW band-pass coupling ... | 20
| L6 MW band-pass coupling ... | 0-05
| L7 Aerial SW coupling coil ... 01
| L8 Aerial SW tuning coil Very low
L9 Band-pass sec. MW coil ... 2-25
L10 Band-pass sec. LW coil ... 220
LIl Oscillator SW reaction 60
L12 Osclllator MW reaction 375
| L13 Oscillator LW reaction ... 50
i 114 Osc. circuit SW taning coil 01
| 115 Ose. circuit MW tuning coil 2:5
| L16 Osce, circuit LW tuning coil 9:25
| i‘: 7 Variable selecti;vlty coil g g
| 8 ! |REEi N ;
| Lo | st IF trans. [ Sec. ... 30
| F20 Variable selectivity coil 0-6
.21 L s 18 koo 130
| [z |20 IF trans. | £X | 160
123 Speaker speech coil... 25
& m Intervalve | Pri. ... . 4700
trans. | Sec., total ... -0
T2 | Sbeaker input. } Pri., total  550-0
= Sec. 0-2
S1-818 | Waveband switches ==
Scale lamps switches T

519-821 ‘
522, 823, Variable selectivity switche:
524, 8256, Tone control switches ... =

; | trans.
' popss | -

LT circuit switch
HT circuit switches

526
LS’ZF, SZSl

VALVE ANALYSIS

Valve voltages and currents given in
the table (col. 2) are those measured n
our receiver when it was operating with
a new HT battery reading 115V on
load. The receiver was tuned to the
lowest wavelengtth on the MW bard

Supplement 1o The Wireless &
Electrical Trader, March 30, 1940,

and the volume control was at m
mumg but there was no signal inpu

Voltages were measured on the 4
scale of a model 7 Universal Avome
chassis being negative.

view, and is shown in a diagramn below,
where 1t is drawn as  seen looking
from the rear of the underside of the
chassis.  The table below gives the
switch positions  for the four control
settings, starting from fully anti-clock-

- [Anode | Anode | Screen | Serec  Wise. A dash indicates open, and C,
Valve Voltage CurrcntﬁVoltage Curre closed.
(V) (mA) | (V) (mA
105 | 05 ) ’ j
Vi TP2 ( Oscil|lator 'r 43 0-6 524/ B
1 | 1el /& = &8
V2 VP23 106 | 10 | 03 S25
Vi HL2DD{ 70 = 0% — | = ~
Vi 25 104t | 225t 106 12 08 s
t+ Each anode. ‘ B0 / 27
GENERAL NOTES &> y
Switches.—S1-818 are the waveban: E'BK/
switches, and $19-S21 the scale lamp; S23
switches, ganged In two rotary uniti

beneath the chassis. These are indica
ted 1 our under-chassis view, and shown
in detail in the diagrams below, where
they are drawn as seen looking in the
directions of the arrows in the under-

Diagram of the $22-25 switch
unit, as seen from the rear of
the underside of the chassis

$22—S25 TABLE

chassis view. The table (below) gives
the switch positions for the three con-—— ‘ g e
trol settings, starting from fully anti- Switeh | Fid. | Norm, s For'n
clockwise. A dash indicates open, and _ ‘___ ‘ o -
C. closed. - | ;

§22-825 are the selectivity and tone §§§ 5| c | c | <
control switches, ganged n a single S2 - ‘ - ‘ c | - |
rotary unit beneath the chassis.  This 528 = | = N B - ‘f

is also indicated in our under-chassis

Diagrams of :

the SI-821 :

units, as seen  :

looking inthe
directions of
the arrows in
the under-
chassis view.
Note the
blank and
bearer tags

S1—S21 TABLE

Switch
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swoo | oMw LW
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i
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126-S28 are the QMB battery circuit
tches, ganged with the volume con-
| R12.  Of the four tags, one is
unon to the three switches, and goes
chassis. €30 goes to the other lag
327; the red/yellow lead goes to the
rotag of 828; and the green lead
i to the other tag of $26.

dils.—L1-L4; L5, L6, L9, L10; L12,

L15, L16; and the IF transformers

L20 and L21, L22 are in five

med  units on thé decks of the

sis. Bach unit contains two trim-

, and in addition the IF trans-
ws contan two  fixed trimmers

L8 and L11, L14 are in two un-
Sed tubular units beneath the
Mand chassis (in our under-chassis
‘' L8 and L14 are the thick wire
Vigs.

'rnal  Speaker.—Two sockets are
Pad on the internal speaker con-
ny panel for a low impedance
* external speaker.

Lamps.—These are three Ever
R MES types, rated at 20V,
U They are switched by $19-821,
#minate their respective tuning
SCE

ners.—Apart from the ten trim-
e the five screened coil units,
thee only the two on the gang
conr completing the total.

es.—LT, 2V accumulator cell;
HIV or 120V dry battery, which
nee be tapped. No specific recom-
MeIns are made.

Bi Leads and Voltages. — Black
rubbad, ‘spade tag, LT negative;
red  lead, spade tag, I/T positive
2V: Jead and plug, HT negative :
Fedland plug, HT positive 108V
or i
V2jead.—This is taken from one
sectlC the chassis to the other




-
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P

through a metal tube which also assists
in holding  the " two sections of the
chassis 1(1g«-lh(r

Chassis Divergencies.—In the makvrs
diagram R2 is shown returned to [T
negative, but i our chassis 1t goes 1o
the positive line; also the positive con-
nection of €30 goes to chassis via S$27
m our model, whereas the makers show
1t connected to the junction of R18,
§26, and leave out S27.

CIRCUIT/ALIGNMENT

IF Stages.—Connect signal generator,
via a 0-1uF condenser, to control grid
(top cap) of V1 and chassis. Feed m
a 465 KC/S sln'nlml, (m(l with tone control
switched (o " bass,” adjust C45. C44,
C43 and C42 in turn for maximum out-
put.  Repeat these adjustments.

RF and Oscillator Stages.—With gang
al maximum, pointers should cover
marks at upper wavelength ends of the
scales.  Connect signal generator, via
a suitable dummy aerial, to A and E
sockets.

SW.- Switch set to SW, turn gang
to minimum, feed in a 16:2m (185
MC/S) signal, and adjust C41 for maxi-
mum output. Tune to 18->m on scale,
feed in an 18-5m (16:2 MC/S) signal,
and adjust €37 for maximum output.

MW.—Switch set to MW, turn gang
to minimum, feed in a 193m (1,580

1 he
.Ma’n_'h 30,

Wireless &
1940.

Supplement 1o
Electrical Trader.
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Half-plan view of the chassis, showing most of the coil units and all the trimmers

KC/S) signal, and ad]uat C38 for maxi-

mum output. Tune to 214m on scale,
feed in a 214m (1,400 KC/S) signal,
and adjust C34, then €31, for maximum
output.

LW.—Switch set to LW,
to 1,100m on scale. Feed in a 1,100m
(272-7 KCO/S) signal, and adjust €39,
then €35 and €32 for maximum output.

All trackers are fixed in this receiver.

and tune

Using the “ Service Sheet” Index

NCLUDED as a loose supplement

with this Service Sheet is the latest
index to all the sheets published to date-—
four ~hundred and fifty-eight of them.
Each one of these sets, in its time, has
passed through our laboratory, and in
passing has been almost completely
stripped for checking against the manu-
facturers’ information (lfg any) concerning
it. The result is that in many cases we
have found divergencies in component
values and wiring—some, indeed., of
which even the manufacturers them-
selves were apparently unaware.

The result is that our. information.
being based on actual point-by-point
checks on each receiver, can be relied
upon to a greater extent than if we had
merely re-written the manufacturers’
own material.

Although four hundred and fifty Service
Sheets have been published, many of
them cover more than one receiver of a
manufacturer’s range, while others cover
the * equivalent ™ receivers produced by
other associated manufacturers. In this
way, the total number of models covered
is in the region of nine hundred and
fifty.

In the index. many of the equivalents
are included under their own manufac-
turers’ trade names, though the sheets
referred to may only bear the name and
number of the set on which the sheet
was actually prepared. Further, in some
cases, after a sheet has been published,
the manufacturer has produced a “ new ”
model with the same chassis. in which
case the model number is included in
the index, but may not appear on the
actual sheet.

These points are mentioned to avoid

the doubt which might arise if the sheet
indicated in the index does rot happen
to bear the name and number of the
particular set for which the information
1s required.

A further check, of course. is to com-
pare the valve types and chassis layout
of the set with the information and
illustrations in the Service Sheet. Sheets
numbered from 293 onwards start with
an illustration of the external appearance
of the model on which the information
was actually prepared.

In using the index, everything is
straightforward if the maker and model
number is known. If there does not
appear to be a sheet dealing with this
model, look up a few models of the same
period made by associated manufac-
turers. - Equivalents are not included in
the index in all cases, as some manu-
facturers are still shy of admitting rela-
tionship—in print, at any rate. Dealers
will be well aware of this, however.

If the manufacturer is known, but the
model number is not, the only course is
the somewhat laborious one of looking
up the sheets on all likely sets. Time
can be saved if the release date of the
model is known, as the sheets are rarely
issued more than six months after the
release date of the set.

If, despite all this, a sheet on the par-
ticular set does ngt appear to have been
published, it is often possible to get a
good deal of informatign from similar
models by the same marlufagturer re-
leased at about the same time. Most
service engineers will also find it not too
difficult to service an AC/DC receiver
working from the information on the AC
model, and vice-versa.

NEW TECHNICAL
BOOKS REVIEWED

Short-Wave Radio, by J. H. Reyner.
2nd edition. Sir Isaac Pitman and Sons,
Ltd. Price 10s. 6d., postage extra.

The second edition of this manual,
first published in 1937, has not under-
gone any  very extensive modifications,
but in plates the information has been
slightly extended. There are altogether
177 pages of specialist information on
wave propagation, aerials, transmitters,
and receivers, in which the special advan-
tages and problems of the waveband
spectrum from under one metre to 150
metres or so are fully explored.

Cathode-Ray Oscillographs, by J. H.
Reyner. Sir Isaac Pitman and Sons, Ltd.
Price 8s. 6d., postage extra.

In view of the widely increasing use of
the cathode ray tube for oscillographic
work in all spheres of testing and re-
search, a new volume added to the rather
sparse literature on the subject cannot
be considered out of place.

The author, who has had a long
experimental and manufacturing experi-
ence of cathode ray oscillographs, has, in
177 pages, set down and illustrated the
subject in a very comprehensive manner.

There are nine chapters, but their
headings do not indicate the large num-
ber of aspects of the subjects that are
dealt with, and the sub-headings through-
out the book are much more helpful.

Naturally, apart from a detailed treat-
ment of the design features of oscillo-
graphs, the book deals mainly with the
application of the instrument to radio
and electrical measurements and investi-
gations, but the final chapter gives some
indications of special applications, such
as engine indicator diagrams.




