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RBECEIVER TYPE  S400B

(Circuit No, BP516)

1, SPECIFICLTION,

GENERAL ,

Similar in appearance to the types 358X and 400X receivers, this
receiver is d331gned for the roception of C,7e Siwnals only, hoving a
total ronge of 2,200 Ke/s to 130 %o /s.

Thiz coverage is obtained by the use of four plug-in coil units
as followsg~ .

Range AA . 1,000 %o 2,200 Ko/s,
Range BR 500 to 1,000 Ke¢/s.
Range CC 250 to 500 Ke/s.
Range DD 130 to 250 Xc/s.

These ronges aro all calibrated on four separate scales on the
tuning dial which also has an outer artitrary scale marked from
0-100 over 180°, A logging scalc as on other modols is also incor-

porated,

Powor input to the rcceiver is provided by o soporate power
supply wnilt type 5.390B which opurﬂtcs fronm 200-250 volts 40-60 oycle
mainse. The output of this unit is 6 volt 1,4 amps, 4,0, and 175 - 180
volts 856 m A,D.C,

For operation from a 6 volt accunulator, a rotary: *rqnsformor
unit type S,497 cun be supplicd to provido the nccessery H,T,

The output of the receiver is token to two jasks in parallel,
mounted on the front panel, ond is arranged so that two p&irs of 2,000
ohms hesdphones may be used simultaneously.

The circuit which is of the double super heterodyne type oome
prises one pentode R,F, amplifier, triode hoxodes as lst and 2nd ’
frequency changers, two pentode I,F, amplifierfs and a pentode outputb

valve,

" The intermediate frequency is 110 Ke/s.
The second frequency changer circuit has a mean
oscillating frequency of 110 Ke/s, which can be
varisd above and below this b0 produce an audio
frequency of up to 1,000 c/s,
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A band pass orystel circuit is inoluded in the first I.F, sbage,
and two dogreos -of selectivity are obtainable viz, 2 Ko/s when tho
orystal is out of circuit and 250 ¢/s whon tho orystal is switched in,
Eithar of these band widths may be put into operation by mesng of a two
position control on the front panel,

VALVES,
Circuit : Malkor?'s - Inter Sorvice Function,
Position Type, Type -
V.1, E.F.39 VR,53 R,Fy Amplifier,
V.2, | ECH 35 ARTH, 2 1st frequency
. charnger’y
Vo3, E.F, 39 VR 53 ist, IFv
/ amplifier s
Vel E.F,39 VR53 2nd ‘IF,
emplifier,
V5, : -ECH.35 - ARTH,Z 2nd frequency
' : changer,
Ve6e 6V6G | 8V8G Cutputy
CONTROLS,

HoT, Onw-off switohd This is for bringihg,ths receiver into operatibn.
Always place in the "of f" position whon changing coil units,

L,F, Gain, This can be set from time to time at a position which allows
reception at the desired strength, To decronse volume, turn antl-clookwise,

H,F, Gain, As this controls the actunl gain of the high frlequency amplifier,
its regulation depends upon the type of signal being received, -Rotation in -
a clockwiso direction increases the geain,

Beat Frequenoy conbtrol, Adjustment of this control alters the audible pitoh

of the reoceived signal, A centre zero scals is uged reading up to 5 on either
gide of this, When this control is set to zero, the oscillator eircuit is tuned
to 110 Ko/s and no signal will be heard, the audible pitoh being zerc or nearly
§o, At spproximately 2 to 3, the audible pitch will be 1000 ¢/s, It should
hers be noted that sensitivity is at its meximum in this'position, and falls

off appreociably towards zero on the soale; a signal should therefore be received
with the beat frequency control at approximately 2 to 3,




—

Selectivity, This switch controls the band pass crystal filber

included in the first I,F, stage, %hen the switch is turned %o the right,
the erystal is out of circuit nrd an 1,7, bandwidth of 2 Ro/s is produced
whilst, to bring the crystal into use the switch is turned to the lof3,
thus giving a bandwidth of 250 ¢/s.

Tuning control, The large centre knob is the tuning control, This
operates the thrueagong condenser; it causes the pointer to traverse.the
dial and also revolves the smnll circular logging dial,

The four inner scales on the main tuning dial are
directly calibratod for the four coil units; the outer scale in conjunction
with the logging dial con be used for accurately logging known stations, -
which is particularly useful whon the roceiver is used for spot freqguency
worka

Check Metor, This is included to provide an indication of the condifion
of the valves in use thus, if the receiver at any time is suspected of being
faulty, valve emigsion may te the cause, This will be indicated on the

check meter by using the "Ancde Current Switch" to switch the meter into the
anode circuit of each valve in turn, The meter reading for each position
should be within the "Normal' band bn the scale, If this is not the casge, then
the appropriate valve or valves should bo substituted, V.Z and V, 5 have

two positions oach, the first being the triode portion of the valve in ench
caso. '

OPERATITG,

After plugging the appropriate coil wunit into the receiver and
switching on, sect the H,F, and L,F gain controls to a suitable position,
gay sbout half way, Turn the selecnlv1ty switch to the 2 Kc/é position,
Set the beat frequency control to zero and proceed to tune in a signal, As
soon as the desired signal is found, tune it to the silent point. Now
adjust the beat frequency control to ‘give a beat note of the desired pitchs
remembering that maximum sensitivity is at 2 to 3 on the dial,



RECEIVER TYPE S.400 B,

2. ALIGHMENTS

These instructions should be carried out with great care since,
with correct operction of the receiver, performance depends entirely upon
adjustment of the various parts of the circuit,

Apparatus required,

A signal gencrator to produce unmeodulated
signals of frequencics equal to the extreme
freq?enoieq of the coil units and 110 Ke/s
(I.F)a

Output meter - 6,000 ohms impedence approx.
Hoodphones (2,000 ohms) or loud speaker
(type S.399 is suitable.)

A standard dumry cerial as normally
supplied with signal gencrabors,

Befors commencing aligmment. one should meke quito certain that the receiver
is otherwise in the some condition as it will be whon oporated, All valves
should bo tightly in place and the oarth connecteds  The aorinl link should
be comnected to "A2" and "E" terminals, Switch on the receiver and the signal
generdtor for at least five nimutes before attempting to retrim, so that

full operating temperature is attained and frequency drift is at a minimum,

The first procodure is to align the I.F, amplifier,

I.F, Amplifier,

For aligning the I.F., amplifier steges, the output from the

generator should bo direct, i.e. no durmy aeorinl is required. Connect a

loud spesker and outpub meter to the output Jacks of the receiver, Connect
the low potentiol lead of the genérator to earth and the high potential lead
to the grid of the first froquency changoer valve (V.2.) removing the grid

cap. Switch selcetivity to 2 Kq/z i.c. orystal out and inject a 110 Ko/%
unnodulated signal from the generator. Adjust the beat frequoncy control to
about 2 or 3 on the dial for maximum output; this will occur at a frequency of
1000 o/s. Adjust all six, I,F, trimmers for maxinmum output; these ere C2 and
C,39 in the first I, F, Unit erd 439 in thc second and 3rd I.F, Unibs, (rofsr

to circuit BP,516)

Now switch selectivity to 250 o/s 1,0, crystal in, and swing the
generator froquoncy conbrol slowly sbout its present position (110 Ke/s). Two
well defined peeks in oubtput will be in ovidence; sot the generabtor froquenocy
contrcl to the "trough" between thesc poaks and re-adjust the six I.Fe
trirmers for maximum output,.

S




Boeet Frequemcy  Now adjist the beat freaquency control to "0 on the dial,
all eudio output should then disapvear, If a note is still heard, adjust the
beat frequency trimmer  {(C.1 in the triocde anode circuit of V,5) until the
piten of the note falls to zero, This trimmer is accessible through & hole
in the bobttom of the recoiver cabinet,

COIL UNITS,

The coil units arc very cerefully adjusted bofore leaving tho factory,
the trimmers being sot to give the greatest possible officiency, If however, it
is found neoessary to ro-adjust theso units, the method which follows should
bo carriedout systematically, Condenser circuit referonces aro shown on coil
unit diegrem BP,517 and on the main circouit diagram BP,516. The method of
adjusting coil units is the same for cach rango, the high and low froquoncies
used in each case boing as followsi~ :

Aligning Tracking
Rango AA 7 2200Ko/s and 1,000 Ke/s
Range BB 1000Kc/s and 500 Ko/s
Rengo CC 550Rc/s  end 250 Ke/s
Rengo DD 290Ro/s and | 130 Ko/s

The generator should have the dwmny load attached and the oubpubt leads
,should bs commected to the aerial and carth terminals of the receiver,

Sot the beat frequency control at gzero, Switch selectivity control
to 2 Ko/s (orystal out)., Sot the tuning control with the pointer at the
aligning froquenoy for the unit being adjusted, and inject this frequency from
thoe genorator o.g, Range AA i3 2,200 Ko/s. ,

. AdJust the oscillator trimmor Cx to the inaudible point or zero beat
of the signal, If the receivor is considorably out of oalibration, the signal )
will have to be scarched for on the tuming dinl, end drewn tc its correct position
by moons of Cxy the roading on the dinl should then indicate the freguenoy
injected by tho gencerator, that is 2,200 Ke/s for range AA aligning froquency.

Now turn tho tuning pointer to the tracking frequency, for ronge AA
this 1s 1,000 Kc/s. Inject this froguonsy from the generator end adjust the
oseillator tracking condenser Cy, to tho zero beat of tho signel as in the
oaso of CX, ‘

As Cx and Cy are mufually inter=nctive, it will bo advisablo to retwn
to the H,F, ond and repeat this prooess,

To trim tho serlal and mixor circuits, turn the beat froquency control
Just off zero to obtain an audible signel, and adjust Cl and €2 for moximum output,

T > D 4t Bt et e S e g e -
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BB

cC

DD

300 ohms + W
5,000 chms & W
50,000 ohms &V
1.0 mogohms 5 W
1,000 ohms & W

0,1 mogohms & W

500 ohms & W
20,000 ohms
30,000 ohmns
250 ohms -,%— w
200 ohms 5 W
«b mogohms Pot,
10,000 ohms Variable
19 ohms shunt

40 ohms shunt

100 ohms shun%

50 ohms shunt

Z0 ohms shunt

180 ochms shunt

3,5 ohms shunt

W
.
3y

2l-roj

Rx.

1000 ohms
3000 ohms
3000 chms

5000 ohns

RECEIVER TYPE §,

4008,

(A M,

TYPE R,1448)

(CIRCUIT

Yo, BP518)

3, COHMPONENT VALUES,

2

wf-

ol 3]

Wl

wr
i

Totnl Total
1 ¢.1 15-45 pf 1
1 C.2  50mmfd 1
4 Ced  olmfd 15
1 €.10 ,0005 mfd 4
1 Col6 o5 mfd 1
3 C.21 75 pf 1
2 Ce32 273mmfd/Scet 3 gang 1
2 Ce33 40003 mfd 1
4 Ce34 LOLlmfd 4
1 C.35 260 pf 1
1 Ce36 600 pf 6
1 Co37 2345 mmfd 1
1 Ce39 100mmfd 5
1
1
1
2
1
1
1
COIL  UNITS
320 pf 1000 pf (Mox,) + ,0015mfd
15~45 pf 1000 pf "+ L0005 mfd
15-45 pf 1000 pr "
15-45 pf 1000 pf "




RECEIVER TYPE  S400B

(LM, TYPE R,1448),

4, VOLTAGE VALUES,

CIRCUIT NO, BP.518

Voltages wers moasursd betwuen points indicated and chassis,
ueing a standard Avometer.

Coil Range "AA™ was used. Tuning dial set at Zero,
H,F, Gain at Mox, L,F, Gain at Max., B.F.0 at.zero.

Seleotivity at 2 Ke/s. Aerial disconmected,

H,T. supply 190 volts,

CONTACT POINT VOLTAGE CONTACT POIET VOLTAGE
A 180 L 190
B 90 U 65
c 2.8 ¥ 3,1
D 165 - o 190
E 80 p 40
F 65 Q 0.6
G 1.8 R 100
H 190 S . 135
J 70 T 190
K 347 T 9.7



RECEIVER IYPE S.400B

5. SENSITIVITY AND NOISE,

Renge Ke/s Gen, db Output for IV
Input. above Input at 110 Ko/s
4 db all Controls full on,
Noise, BoFeO4 at zero.
AA 1000 10 miero Better 2 db,
1400 10 micro +han 2 db,
2000 10 miero 14 6 db,
BB 500 10 miero Better 9 db,
700 10 miero than 10 db,
1000 10 miero 13 16 db,
' CC 250 10 micro Better 11 db,
350 10 micro than 11 db,
500 10 mioro 12 12 db,
DD 130 1 micro Better 5 db,
210 1l miero than 9 db,
250 1 micro 9 9 db,

Output meter set for 2000 ohms.
Line Volts 190, Current 56 mA,

These figures were obtained on sample
Receiver No, FU1l01,
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For ColL WlNDlN& L‘ému_s See Drs. N Daegs.
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AND RESISTOR Rx.SEE COIL UNIT
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