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g bhe connection of a
. and an external speaker. |

- One version of the Cardinal radmgrﬂ.tnn-
-phone employs. a chassis which is nearly
‘similar to.that in the Swallow table mbdel
3 ' The differences, which concern chiefly the |
. E'mtruduntmn of

k5 - low chaassis.

The_ appearance - of  the Aerndyne
- Swallow table receiver.

AND-PASB mput tumng and an"

image suppression device are, in.

cluded in the first stages of the Aero- °
dyne Swallow receiver, which also bears.
the model No. 29. It is'a 4-valve (plug .

rect.lﬁer) 2-band t,a.bla superhet, designed'

SCALE Lmh

“and L2 (LW} to capacity-coupled
- pass filter.
tuned by variable condenser G1 ﬂemndat‘y |

Supplement to The Wireless [&
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AERODYNE

SWALLOW

AND CARDINAL RADIOGRAM

{0 be nperated from AC mains of - 200-

250V, 50 C/8.

Other features of the circuit are mter“
station noise auppresmun and :a mains
aerial device, while provision # made for
ramuphun.e pmk -up -

pick-up -
fully explained - under ' Ca.rdma.l Radio-

- gram Mudlﬁuatmnﬂ > overleaf,

The Cardinal radiogram alau bears Ia

-model number (20A) when it uses a Swal-
‘Another version of the Car-
~‘ dinal radiogram employéd the chassis ‘of -
- the Swan receiver, but this version is not
2ut | .covered by this Service Sheét, which was .~

< . prepared from a Swallow receiver., =~

Relm:se dale, bam models 1934

CIRCUIT DESCHIP’I‘ION

Aerial input via coupling coils L1
and
"Primary coils L3, L& are

coils L6, L8 are tuned by C2. Capacita-

tive bottom end coupling by Bl; top coup-
-]mg by G356, whose capacity is obtained
-fté?lm tha pruxlmlt.y uf two wires to each
other. -

‘switching, arve

- guency = am

..?dmdﬂ
- rectified
3 ma.Pual vnluma cnntml R‘I‘I. whlnil aluu

First v&lve (V'I Mullnrd matnlllaaﬂ
) or Brimar 15A2) is an ‘octode operat-
ing as Ereq“&ncy changer with. ‘electron
‘coupling, Cathﬂde eirenit is returiied to
chasgsis. via the image suppréssor coil LY
-which is. ad_]uatabiy cuupled to the ﬂ.ﬁl‘lﬂj

" ‘gireuit.:

. V1 uam].latnr cnntrul nd coils L8 (MW).
L8 (LW} are tuned by 03. Parallel trim-

-ming by C13 (MW) and C12, C30 (LW);

series tracking by :condensers C14, 18
.and 018 in the high potential eng of the
¢circuit : all three are eonnected in Parallel

on. MW, hut on LW .84 opens, leaving
G165y GIG in parallel "as: LW tracker.
action cuuplmg from nacﬂlntnr anuda by,

Re-.

cml L10. -
Second valve (V12, Mullnrd matallised_

. five-pin VPa or VP4A) i a variable- -y,

RF pentode operating as intermediate f:re-
lifier ‘with =~ tuned-primaty,:

tuned-secondary transformer couplings’
Ci, Lh Li!, 0?2 a.nd 033, I.13 Lil,

lntarmudlntu Iruquanny 125 KG ;s.

Dioda second detector 1 is

;dmda triode . valve (V3; Mullard metal-

"Hsed TDD4) whose two diode anodes are

ed. together to operate as a .amgla
~Audio freguancy component. in
‘ontput developed across

strapp

art of double.
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Under-chassis view. This is normally obscured by a metal base-plate, which has been removed . for 'pht}tng'raphic |

operates as load vesistance, and passed

via AF coupling condénser C17, CG re-

sistance R13 and R12, C18 to control grid

of triode section, which operates as AF

amplifier. The initial action of the diode -

is delayed By applying to it a biasing

voltage obtained from the drop along R14

in the cathode lead. to chassis, so that a
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fixed degree of inter-station nbise sup-

'pression 15 obtained by suppressing sig-
Grid bias

nals below a given strength.
potential for V3 friode also is obtained
from the drop along R14. - - - |

IF filtering by C18, Rt0 and ©20 in
diode circuif, and R12, C18 in triode con- .

trol grid circuit. Provision is made for
Circuit diagram of the
Aerodyne - Swallow
AC. superhet. L7 is
the image suppressor
coil. -C30, Cxz and
Cr3 form the oscilla-
tor’ trimmer conden- -
sers ;3 the trackers are

" C14, Cis, Ci6, in

- ‘the ~ high potential
end of the tuning
circuit. ', The tone
contgol + circuit, C36,

- R29, is shown dotted,
as it was not present
in our chassis, Other
modifications, includ- .
ing those found in
one version of the
Cardinal = Radiogram, |
are described overleaf,

- Valve base connections
are shown beneath
the circnit lCldiilli:lfillnriql :

- and as V2 and V4 are

a'c . @available with five-pin -

!
i
I
1
|
]
I
i
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MAINS A _
CARRME . MM and seven-pin bases,
S | . two  diagrams  are

given for each valve.

il .
el W gl b gyl ey g g IJ'-' el - — -

- external speaker across secondary

- gl oy

i by means of a

--H-“—-

; Anode | Anode | Screen | Screen
Valve | Voltage | Current | Voltage [Current
o (V) (ma) | (V) (mA}
- 210 ' 88 ~ :
| Y1 FO4 { Oscillator } - 80 2-0
| - | 130 1-0 '
| V2 YP4 210 | 38 .. 60 1B
V3TDD4 | . 40 1-8 — )
Y4 PendVA! 200 35-0 210 | bb
1 Vo IW3 - 360t | L — — —

i
I
I
1
1
|
I
I
I
I
|
i
I
1
}
1
L
i
i

purposes. The two plugs at the rear of the chassis are: left, mains’ voltage adjustment ; right,” mains aerial plug,

The switch unit is shown in detail in col. 3 overleaf:

the comnection of a g:_'am;:-phnne pick-up

--across Rit,

- DC potential developed across R11 is
tapped off and fed back through decoup-
ling  circuits a8 GB to FC and IF yalves,

- giving antomatic volume control.

- . Resistance-capacity coupling by R18,
€21 and R17 between V3 triode and pen-
fode ouiput valve (V8, Muliard seven-pin

,Pen 4VA). -Variable tone control (if

fitted) by C38&, R20 in anode ciréuit. Pro-
-vision for éonnettion of low impedance
of in-

“ternal speaker input transformer T1

secondary winding.” -

HT current is supplied. by THC full-wave -
rectifying wvalve (V5, Mullard 1W3).
Smoothing by speaker field L.17 and elec.
trolytic condengers C25, C26. Provision
plug on a ﬂying lead ig
made for operation on *‘* Maing ™ aerial.

- The plug, which is isolated from the

maing by condenser C27, may be inserted
in the aerial socket for mains aerial opera-
tion, and. when it is not so required, it

-can be inserted in a second earth socket,

~which is connected to chassis, when the
condenser G27 operates as a mains RE

. L

by-pass,

r

VALVE ANALYSIS

t Em:h:a,_nnn:.wltarjI AC,

| Valve vnltﬁgea and currents ‘gi‘vun' In
the table above are those to be expected

(Continued overleaf.)
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COMPONENTS AND VALUES

CONDENSERS Yalues
L | | (F)
C1 Band-pass pri. tuning ... 0-0005
C2 Band-pass sec. tuning ... 20006
Cat . Oscillator elrcult tuning 0-0005
C4 Band-paes bottom coup-
| ling ... L en 0-05
ChH Y1 cathﬂde hy-pasa e 0:-26
6 V1 ose. CG condenser ... 0-001
C7 ~ V1 osc. anode decoupling | 01
CR Y1, V2 SG's decoupling 01 :
Co V2 CG decoupling ... 0-01
C10 | V2 cathode by-pass ... 0-1
Cl1 AVY(C Hne decoupling . ... | 001
12 Ogc, cire, LW fixed
. trimmer . 0-00004
C13% Osc. cire. MW trimmer - 0-006G05
14 Osac, elre, MW tracker . 00012
gigi } Osgc. cire. LW traukei's... { g%gg

C17 |. AF coupling to V8 triode_r | 0-05

C18 | 0-0001
C19 } IF by-pass' condensers . 0:0003
€20 |} 0-0001
C21 “|° V3 triode to V4 {:nupling 3 1 01
£22* | V3 cathode by-pass ... | 250 .
C23 V3 triode anode decuup- -
ling . 1-0
C24¢ Y4 uathﬂde by- pasa o | 2600
C25° }HTsmunthin densers {| &0
Ccza" g condensers 8.0
C27 Mains aerial coupling ... 0-06001 -
28 B-P pri. MW trimmer ... —
C29 B-P sec. MW trimmer ... e
C30 Ose, cire. LW trimmer —_
31 1st IF trans, pri. tuning Lo
C32 1st 1IF trans. sec. tuning e
C33 2nd IF trans. pri. tuning —
C34 2nd 1F trans, sec, tuning |  —
35 Band-pass top coupling Yery low
C36§% Part variable tone con-
trol | ... 0:05
v W ,
* Electrolytle, t Variable. 1 Pre-set,

Not fitted In our chassls,

Yalve Analysls—(&nntinued.)-

in an average receiver when the mains
voltage adjustment is properly set and
there is no signal input. Should V2 be a
Mullard VP4A, the readings obtained
may be different from those quoted for it
#Pit has a shorter grid base than the

Voltages should be measured with a
high-resistance meter,

lead should bp connected to chassis.
DISMANTLING THE SE‘]"

of the cabinet;

remove the two wood screws {with

washers) holding the scale assembly to-

the front of the cabinet;
free the s eaker leads frum the clip,

nf the cabinet;
unsolder from the earthing tag on the
speaker transformer the wire cnnnect-
ing it to chassis; -

removeé the four screws {with large metal

and rubber washers 21 huldmg the chassis .

to the bottom of the cabinet.

The chassis may now be withdrawn to the

extent of the speaker leads, which is
sufficient. for normal purp oses. -

To free chassis entirely, unsglder from the
connecting panel on t.he speaker assem-
bly the three leads cunnectmg it to
chassis.

When replacing, do not omit to insert the
metal screening plate beéneath the
chassis, and also tn replace the sponge
rubber mounting strips between the

screening plate and the bottom of the
cabinet.

whose - ne gatwa_

held -
by a ﬁlngla wood screw, frum the gide -

- appears 1n col. 8. The table (col. 3)
the switch positions for the two control

UPEH, H.lld c. ) '

RESISTANCES

' aerml and band-pass coils,

" glectrolytic ca.t.hnde

Yalues
| (ohms)
Rl V1 hexode CG decoupling 500,000
R2 V1 8G and osc. anode H 10, 000
"R3 } - feed antl ¥2 SG HT fee { ]0 000
- R4 otential divider 30,&(11}
R5 - ¥1 fixed GB resistance ... 250
R6 Y1 osc. CG reslstance ... 20,000
R V2 CG decoupling e 500,000
RS V2 fixed GB reststance ..., |- '200 1
o AYC line decoupiing 600,000
R10 I¥ stopper v - B0, 00{1
R11 | Manual volume control
| and V3 diode load re- _
o sistance . 601,000
T R12 V3 triode grid Btupper 50,000
R13 Y3 triode CG resistdance ... |1,000,000
| Rla V3 tripde GB resistance... |°.  1,000.
- R15 V3 tribde anode decﬂupling | 10 000
. R18 Y3 triode anode luad - 75,{}0[1
R17 | . V4 CQ resistance.. l 500,000
R18 V4 (3B resistance.. M
- R19 | V1 hexode grid stnp Yer . | 760
R20* | Varinble tone contro 50,000
¢ Not ﬂtted in nur cha.asia 1
L Approx
DTHER COMPDNEHTE | alues
| | (chms)
L1 Aerial MW coupling coll |, 0-7
LZ | Aerial LW coupling coil . 130
ii } Band-pass primary coils 13:5
- Ly } Band-pass - secnndary 37
1.8 colls ... - 140
L7 | Image EHDTRI'EEEGT coll ... Very low
18 Qsac. cire. MW tuning coll 30
19 . Ose, cire, LW tuning coll .70
%{{]}. Oscillator réanti%n ium:-ll fnﬂ-'?
rl. ... 80
£g } 1st IF trans, { %Ef' " HEH
rl, dt
Y14 |} 20d IF trans. {2 1180
L15 Speaker speech coil 26
L16 Hum neat.rﬂlisln{; coll ... 015
L17 . Bpeaker fleld col 2,600-0
T Speaker Input { Pri. 1,000-0
- trans, sec, ... 03
- Pri,, total 16-0
T2 Mzains ‘| Heater sec. 0-04
trans, | Rec. heat sce.. 0-06 §
* HT gee., total.. 31560
81-85 | Waveband switches ... —_—
S0 Mains switch, ganged R11 —_

nection.

-of the aerial band-pass circuit.
chassis it consisted of the capacity be-
- tween the two high potential leads con-

86 is the QMB mains switch; ganged
with the manual volume ﬂnntrnl R11,

L1, L2, L3, L4, L7 and L5, L6 are the
and L8, L9,
L10 are the nanlllﬂ.tur cmls, in three

. .screened units on the chassis deck. They

are indicated in our plan view of the:
chassis, where the screening cans have
been remﬂved to shnw the coils. Note
that R1® i3 houséd in the LB, L6 unit.

- The image suppressor coil L7 is a single

turn coil adjustably mounted in the L1-
L4 unit, and its adjusting screw projects
through the top of the can,

The IF transformers L11, L12 and L13,

L.14 are in two further screened- units on
‘the chassis deck with their associated

tuning condensers. o

External Speaker.—Provision is made
for the connection of a low impedance
{(3-6 {)2 external speaker across the second-
ary of the internal speaker input trana-

furmer T1.

-Condensers C22, C24.--These are two

by-pass condensers,
rated at. 256 pF, 256 V DC peak wnrkmg

- They are in amall alumlmum containers,
- muunted in an inverted position beneath
- the chassis deck. The cans are negative,

and rubber leads emerging from their tops

are the positive connections.

Condensers €25, C28.—These are two

-8 uF condensers in a single tubular metal
" container, mounbed -on the’ chassis deck,

The can forms the common negative con-
A safe rating Ior replacement
condensers would be 500- V peak.

Condenser C35.—This is a very small
condenser which provides top coupling be--
tween the primary and secondary chtmna

n our

necting the C1 and C2 sections of the

- Connect the single speaker lead to the top
- tag on the connecting_panel, and the

) . braided twisted pair to the bottom (red
Removing OChassis,—Bemove thé three -

control’ knobs (pull-off) fmm t.he front

-coded lead) and middle

(black coded
lead) tags.

If the coding is indistinct,

the red lead is that which is mnnected

at the chassis end to the heater of V5.

‘Connect the earthing wire to the tag on

the frame of the speaker transformer.

Hemnvlng Spaaker. —  [sconnect thﬂ"

leads as already indicated, and slacken
. the nutd holding the four. ‘metal clamps
to the rim of the speaker;

remove two of the nuta and Elﬂmpﬂ when
the speaker mayfbe lifted out.

- When replacing, take care that the tag

at the free (rectifier) end of the speaker
field is at the bottom of the connecting
strip, and then connect the leads 83
previously indicated.

GENERAL - NOTES

Switches.—81-85 are the waveband

switches, in a single ganged unit mounted
~-on a panel beneat
13 indicated in our- undér-chassis view,

the chassis.” The panel

and & diagram showing the unit in detail

settings.

A dash indicates
closed, |

- Switch Table and Diagram

Switch MW LW
81
S2
83
84

| 0000

gives

ol |1

S5

Sketch, showiné; details of the switch
unit, when viewed from one end of
the chassis,

gang, the two wires being held together

bysan insulated wire chp. In some
chassis, hﬂwever, it may be formed of &

| separﬂte pait of mﬂulated wires twisted
~ together.

. Scale Lamp —This 1s an Qsram MES
type fitted in a holder behind the scale,
assembly as indicated in our plan view.

It 18 rated at 6.2 V, 0.3 A,

Condenser Dl'hfﬂ.-—-ThlE comprigses an-
arrangement of pulleys and cord to give



a slow-motion drive and a vertical move-
ment, of the scale cursor,
fairly clearly in our plan view of the
chassis. 'The device i1s simple; and not
likely to get out of order. 1f the cord
stretches beyond the limit of the spiral
springs inside the condenser pulley, the
cord can be_ shortened by tying a second
knot close to*the existing one, taking cére
not to alter the position of the pointer,

as otherwise the calibration will be in- -

correct, :

Valve Types.—The valve types em-
ployed in. our chassis were as indicated .
in the ** Cirenit Deseription’’ and ** Valve .
Analysis '’ table, but there may be differ--

ences in other chassis.  Instead of a
Mullard FC4, a Brimar 15A2 may be fitted
in the position of V1.
lard VP4 or VP44, and furthermore,
either of these may be fitted with a five-
~ pin {as in ‘our sample} or seven-pin base’

Similarly, V4, which is a Mullard
PendV A, -1s available with a five-pin or
seven-pin base. . | L

For this reason, two base connecfion
diagrams are given -beneath the .circuit
diagram for V2 and V4. If a seven-pin
type 1s required, and a five-pin type only

18 available, or vice versa, the latter may.

be substituted for the former if the valve
holder is replaced. .

Chassis 'Divargnnulni.'—-— Since the

original production, several modifications,

have been made. A wvariable tone con-

tro! device has been added, and this is

shown dotted in our circuit diagram. It
consists of G386 ‘and RZ20, which com-

ponents do not appear in our chassis illus-

trations, ;

In some chassis, too, there may be an
HT circuit RF by-pass condenser of
0. uF connécted between the HT positive
line and chassis. Also, C27. may consist
of two 0.0003 uF condensers connected in
series.

An RF stopper resistance of IDU,GOU
ohms may be, connected in series with the.

lead to V& control grid, and G19 may be
0.0001 uF instead of 0.0003 uF. |

A more involved modification may be
found in the method of obtaining - the
AVO voltage. In our chassis, the two
diode anodes of V3 are strapped together,
but m some cases they are separate and
the second diode is used to provide DC

potentials in the conventional manner, It
18 then fed via a 50 upF (0.00005 uF)

coupling condenser from V2 anode, and
1ts output is developed across a 2,000,000

load resistance, which is returned directly

to chassis,

The rest of the AV(C circuit remainsg as

in our sgmple, except that the top of R9
18 disconhected from the junction of R10,
R11 and connected instead to the junction
of the AYC diode anode and its load re-
sistance. Delay voltage is then ohtained

from the drop along R14, in V3 cathode

lead to c_ha.ssis.

CARDINAL RADIOGRAM
MODIFICATIONS

Two versions of the Cardinal radiogram
were produced : one which incorporated

a slightly modified Swallow chassis, and

another which incorporated a Swan

It can be ‘seen

V2 may be Mul-

from them
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MAINS ADJUSTMENT =

- Plan view of the chassis., All the aerial and oscillator coil screens have
been removed for photographic purposes. L7 can be seén in the Li-L4
unit, and R1I19 is indicated in the Lg, L6 unit. ‘The adjustment for Ly
- projects through the top of the screening can, and the coil is actually supported
by the can, although it has been detached from the can and fitted in its normal

position in the coil unit for photographing. - =~

This Service Sheet covers only that ver-

sion which uses the Swallow chassis.

Little confusion will arise in identifying

which of the chassis is used, since the
Swan chassis 1s a simple TRF design, ver

different in appearance from the Swallow.
The only differences .jn Swallow-type .

Cardinal and the table model are that

pick-up switching: is provided and that"~
two scale lamps are fitted. The additional

switching operates as a
double-throw switch.
centre tag is connected to R12, at the end
which in our diagram is shown connected
C17, R13, but which is disconnected
in the radiogram. One
(the *‘radio” side) goes to

single-pole,

outer tag

- G17, R13, and the other goes to the upper
pick-up lead, which is shown connected to .
the top of R11 In our diagram. =

The change-over switch forms part of
the wavechange switch wunit, the ad-
ditional switches being included on it to

connect the pick-up and mute radio in the.

gram position of the control.

" CIRCUIT ALIGNMENT

. As G13 and C15 are reached from the .
side of the chassis, this must be removed
from the cabinet for slignment purposes.
It is importdnt, however, that the metal
-screening plate which covers the under-

side of fhe chassis should be in position
during the gperation. :

IF Stages.—Switch set to LW, turn the

volume control to maximum, and connect
the signal generator via 4 0.01 uF con-
denser to A and E sockets.
1256 KC/S (2,400 m) signal, and adjust

C33, C33, €32 and €31 in that order for -

maximum output, reducing the signal

generator output as the circuits come 1nto
Iine. ' |

The common or

Feed in a-

RF and Oscillator Stages.—At the top

.' and bottom extremes of its travel the
~pointer should be approximately the
" same distance~from the ends of the scales.

Comnect the signal generator via a suit-

able duminy aerial to A and E sockets.
MW.-Swilch set to MW, and tune to

200 m on scale. Screw up C28 and C29 to

‘maximum, and then unscrew them half a
turn.

Unscrew €30 to minimum. Screw
up C156 (at side of chassis) te maximum,

- and unscrew it half a turn, and unscrew
€13 to rmhimmum,.

Feed in a 200 m
(1,600 KC/8) signal, and adjust C13, then
C28 and C29 for maximum output.
LW.-Switch set to ‘LW, tune to
2,000 m on scale, feed in a 2,000 m

(1560 KC/8) signal, and adjust C15 for
. maximum cutput, while rocking the gang

for optimum results. Repeat the 200 m
adjustments, . o S
The ganging should now hold over both

- wavebands, but the calibration should be
‘checked at several poinis on both bands.

Image Suppressor Adjustment.—With

| the set still switched “to MW, feed in a

strong 360 m (857 K(C/S) signal and find
thé image whistle at about 500 m on
scale. Now adjust the image suppreéssor

. adjustment which projects through the
top of the L1-L4& coil can.for minimum

output.

Pﬂ'qiad in Great Britain b; The qu;lwnﬁ Press Lid., Paris Garden, London, S.E.1 . | , Jr



