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INTRODUCTION 

Th~ Audio Signal Generator Sl2.1 is a high grade laboratory osciiiator providing an extremely stable output in 

the frequency range .IOcls to i20kcls. The uniiJUe dial display provides direct re::~ilings of frequency with a 

discrimination of 1 ·:~. over the l!otire frequency range. The frequency control system permits the selection of major 

intcrntls in the frequency range, f1)r measuremtnts on filters etc., and the continuous adjtL~tment of the output 

frequency. 

Two outpur arrar•gements ar~ !uu·•n.:orated; one providing ::l h.igh impedance output ofO to 30V in fh'e ranges, nith 
• 

continuO<IS adjustment from <.·m: i;l ·~ach range, ant! the other providing 600-ohm outj)uts (terminated or unter-

minated) from -7- lOdB to - 70rlB (reference OdB o~ 1 mW into 600 ohms) in ldB steps. 

The instrument utilizes :1 Wif'n Bridge oscillator, arranged to co~·er the frequenq· range with a minimum number of 

5laudard compt>nents, !lnd ha<. b<'lm dt>signed for eas~ of vpcration. 

5 
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SPECIFICATION 

FREQUENCY COVERAGE 

FREQUENCY ACCURACY 

FREQUENCY PULLING 

600-ollm output.f 

FREQUENCY STASILITY 

WAVEFORM DISTORTION 

(600 n tt:rmin<t tcd) 

OUTPUT LEV~L ACCURACY 
(Ambient te!l';'<"·.·.t•Jre 20'C : - ~ C) 

I Oc,'s to 120kc;'s 

:::: I% or ± 0·5c/s, whichever is the greater, over the whole 
band on both 600 n outputs. On the high-level output 
this accuracy is maintained up to at least 20kcfs. 

Up to 20kc_.'s 
50kc-'s 
iOOkc/s 

with 600 n external load 

Up to !Okc_:s 

20kc/s 

less than 0·05 ~;, 

less than 0 ·1% 
less than 0·3 '}0 

switched on and off. 

less than 0·05 ':-~ 

less than O·l % 
less than 0·2% 
less than 0·5% 

50 kc/s 
IOOkc/s 
measured at 30V for all external loads from 3k n to 100kn. 

One part in 101 over short periods 

Frequerrc:r 

16cis 
32cls 
64c;s 
IOOc/s 
300c/s to lOkc/s 
30kc{s 
50kc/!'-
100kc/s 

Harmonic content 
(with respect to fundamental) 
Better than -34d0 (2~!(,} 
.Better than - 40dB ( 1 '!~l 
Better than - 45dB (0·6')0) 
Better than ·- 50dB (0·31%) 
Better than - 54dB (0·2%) • 
Better than - 52clll (0·25~;,) 
Better than ·-50dB (0·31~·~) 
Better than --48d R (0 ·41:~) 

600-ohm outputs Better than ~L 0-5dl3 

High-level outputs Below 20kc:'s 
50 kc/s 
IOOkc_.'s 

Betta than -::0·5d8 
Better than - 1dB 
Better than --· 3dB 

OUTPUT lEVEL STABILITY 

600-ohm 011tputs Detter than O·::!JH 

JJig!r-levPl outputs (0 to 30V) Below JOke-'s, bettei than 0·2dB 
Between \Okc,'s and 20kc/s, better than 0·3dll 

Sizc•rt-term Allowing 'half-an-hour warming up period, short-term 
stability of output ievel is better than 0·2d8. 

OUTPUT IMPEDANCE ACCURACY 

(600-o/zm outpul.~) + 21:-0 

ATTENUATOR ACCURACY Better than -:.0·2dB 

HUM LEVEL Pctt.:r than 60d l3 
below signal Je,·el 

POWER SUPPLY 

DIMENSIONS 

WE!GHT 

lOOV t0 115V or 190V to 250V, 40c/s to 60c_·s single phase. 
Power consumption approximately 25 Watts. 

17 in . "' II -} in. :-: 7~ in. (43·2crn :-: 29·2cm :-..: 19crn) 

17\t (7·7kg) 



OPERATINCi PRINCIPLES 

V2 

Rt-~ 

Fi~. Basic Wien Bridge Oscillator 

The Sl21 utilizes a Wi..:n Bridge osciilator, the basic 
circuit of which is shov.;n in f1 gur(' 1. \'la is the 
oscillator va:vc. Vlb an ampldi~• ;;.,,d imerter, and 
V2 the output amplifier an-.:! L·':'Jba:.:k cathode 
follower. The circuit oscil!ato;;.> 'it a frequency 
determined bv the set valu~s of the: bridf~e comoon-
crlts tll•' rr.~q;t"'nr·v }) ... ;nat!- .., .,_._.;, ; ·h ~ • 

~, ............ \.. ..... •"-'l~v~·''-"\. \... 

a develops a v:-Jit<lgc acro:;s R.. in phase with the 
output of Y2. and 

b develop.; a positin: fe(;dback voltage greater 
than the negati 1·e fe~dback \ oltage. 

POSITIVE FEeDBACK 
PiiA5E ~~1fT 

7 
;/ 
I 

·-··-- -----·-- -·------ - -·------·----
to 

Fig. 2 Conditions for Oscillation 

' ,. 

Positive feedback from V2 cathode is developed 
across bridge arms R,., Ca and Rb, CL>, negative 
feedback being developd across bridge arms TH I 
and Rc. For given values of the bridge components, 
the positive feedback voltage is a maximum at one 
frequency only, while the negative feedback is 
constant at all frequencies. Figure 2 illustrates the 
relative magnitudes of the feedback voltages 
about the frequency of oscillation, and shows also 
the phase relationship between the positive feedback 
(developed across R,,) and the output at the anode 
of Y2. The feedback and output voltages are in 
phase when WRn cb = 1/WRa c •. * which give:> 
the fn::quency of oscillation 

l n the S !21, R., always equals Ro, and C., always 
equals Cb, hence the equation can be re-written 

2:-: RC 

where R = R., Ro 
and c = C:. = cb 

r:h:ri,ed from the 'imaginary' parts of the formula f,, .. 
thl' condition of b;dancc in a Wien bridge circuit. 

7 



opaatittS: inslructioiiJ 

For a given value of C. the value ofR can be varied 
to provide a basic frequency range. This range can 
be multiplied by any fact or required by suitably 
decreasing the value of C. For example, to multiply 
the basic frequency range by 10. the value of C 
must be decreased to one tenth. 

lOfo ="" 2,.., R (IO·I C) 

In the Sl21, values of C, and Cb (i.e. 'C') are 
selected by switching circuits to provide frequency 
multiplying factors of xi, x!O. xlOO and xlOOO. 
The basic frequency range of JOc;'s to 120..::/s is 
covered in I Oc/s steps by the selection of suitable 
valu:!s for R, and Ro. again by switching circuits. 
Fn:quency variation within tach s!t::p is facilirated 
by making part of the appn.1priate value of Ra and 

OPERATiNG 

POWER SUPPlY 

The in~trurnent opcr;.,i•:::, from 40c/s to 60c/s 
supplies of l OOV to ! 15 .,; . : 90V w 220V or 220\' to 
250\', adjustment to s~;;'. ~ h;: supply voltage b·~ing 
provided by a scrc\vdri·:•:;·-opaated switch on the 
left ~ide of the front p;tncl. indication of the range 
to which the input v(:]! 1g~ 5Cl:!ctor switch is set is 
given by a 5m?.!! scak ~:)uted directly above the 
switch. \Vhcn the t;}Strttr•;ent is to be u~ed with IOOV 
to 1 i5V supplies, ftiS'2 FSl (located directly bclo-..v 
the input voltag::: selcC:.(:r switch) must be changed 
to 2A rating; a !A ft.::'e is normally fitted. 

The power :-.upply is ~onnet.:tcd to the instrument via 
tho:: front panel. It i:. c~.scntial that a!! the puwer 
supp.ly connexion~ an: 11:~tde cone..:tly, the wire,; 
being tdcntiticcl as fnllm·:s: 

Red--Live Bbck-"-J\eutral Grcen-Earth 

Note: The po:;ilive oft he h.t. supply is connected to 
the chassis. the return circuit being :tt h.t. negative. 

CONTROlS 

Tht: function of each (;L)ntrol locat:d on lh-: l'runl 
panel, and its method or use, is as follows: 

frequency Selection Controls 

The oscillator output is set to the required frcq uency 
in the range lOcfs to 120kc/s by means of three 
controls. Two of the controls arc selector swi1ches 

Rb variable, so that continuous coverage over the 
basic frequency range is provided in lOc/s bands. 
The variable parts ofRu and Rb are ganged together. 
For each range offreq uencics (I Oc/s to 120c/s, lOOc/s 
to 1·2kc/s, I kc/s to 12kc/s and !Okc/s to l20kcfs) the 
width of the bands is increased by the multiplying 
factor. The range 1 kc/s to 12kc/s (basic range x 
100), for example, is covered in eleven I kc/s bands 
(lOc/s x 100). 

Thermistor TH I in the bridge feedback circuit 
maintains the oscillator output at a constant level 
over the frequency range. The output circuit of the 
Sl2l includes two S\vitched attcnuator networks, 
one pro'<icling 600-ohm outputs over the range 
+-IOdB to -70dB (relative to lmW) and the other 

providing high impedance outputs from 0 tQ 30V in 
five COlltinuously variable ranges: 

INSTRUCTIONS 

(located one each side of the frequency scale). 
which are used together to select the band cover\ng 
the required frequency. while the third control pro
vides continuous · frequency variation within the 
limite. of the sclcct~d band. 

Fl·equency band selectors: The frequency band 
selector and th·~ major frequency range selector 
controls are located to the left and right respectively 
of the frequency scale. The band selector .control 
facilitates selection of eleven bands in each of 
the major frequency ranges, the \vidth of each band 
depending upon the particular range selected. 
The .ranges covered and the width of the bands 
within each range are 

IOcjs to 120c/s: eleven bands IOc/s wide 
1 OOc/s to J .2kcjs: eleven bands lOOc/s wide 
I kcjs to 12kc/s: eleven bands I kc/s wide 
lOkcfs to !20kcfs: eleven bands 1 Okcjs wide . 

Op,:ration of the band selector switch automatically 
changes the dial figures at each end of the frequency 
scale, \vhile operation of the range selector switch 
masks or reveals the cyphers of the dial readings. 
(Each of the major ranges is a decade multiple or 
sub-multiple of the 'adjacent' ranges). The 
frcqucnC); scale thus represents a band between the 
limits set by the frequency controls. In the lOc/s to 
120c/s range, the bands covered arc lOc/s to 20c/s, 
20cfs to 30c/s, 30c/s to 40c/s and so forth up to 
l!Oc/s to 120cfs, and in the lOOcjs to 1.2kcjs range 
the bands covered arc lOOcjs to 200cfs. 200c/s fo 
300cfs etc. 



operating instmctions 

Frequency scale and fine frequency contl"o!: The 
fn:q ucncy scale, which is approximately logarithmic, 
ha::- ten m:~jor divisions each sub-divided into five 
minor divisions. The frequency coverage of the 
scale is indicated by the dial figures at each end, the 
figures being changed by operation of the frequency 
band and major range selector controls. Adjustment 
of frequency within a band is provided by the 
variable control located immediately below the 
scale panel, a fine pointer indicating the selected 
frequency. A frequency overlap is provided between 
each of the major ranges. Where a frequency is 

required within the overlap section, the setting i:; 
obtained more accurately in the lower range. 

A frequency overlap is also provided between 
adjacent bands, by extending the frequency scale 
each side of the first and last major markers. The 
major scale and the extension divisions are under
lined in black; a further marker, not underlined, 
is provided at each extreme limit of the scale for 
setting-up purposes. The frequency extensions 
are given for each of the four major ranges in 
table 1. 

TABLE 

Frequency Scale- Extensions 

Majl)r Frequency 
Range 

I I Oc/s to 120c/; 
ICOc,'s to 1·2kc/s 

I 1 kc/s to 12kc_is 

L Okc/s to 120kc,'s 

Widtn of 
Each Band 

iOc;'s 
iOOc,/s 
I kc/s 
iOkcj~ 

Thus, on I he 300c/s to 400c,': .. Land ( lOOc/s to 
1.2kcjs ran ge), t!:e frequency .:;..:a:c· is extended to 
cover from 29'-Jc,ls to 408c/s. 

Output Selector Control 

This is an eight position switch (ir.duding one 'off' 
posi tion) for the sekction of a 600n terminated 
or untcrminated output, or on~ of five 'high-lever 
outputs. In the '6D0~1' positions the precision 
attenuator is connected in dn:wt., while in the 
'high-level' positions, the continuously variable 
voltage control b connected in circuit; the frm1t 
panel i~ engraved to indicate which L'Ontrols arc 
related to spccitic positions. 

The output impedance on the voltage ranges 
depends upon the range selected; v.ith the variable 
controi fully clockwi:.·~ the impedance for each 
range is: 

30V range : 3·3kn 
3V range: 950n 

300mV range: lOOt! 
30mV range: IOn 
3mY range: 9u 

Scale Extensions 

Right Side 

Left Side 

Per Division Total 

0·1 c,is 0·2c/s O·Bc/s 
~ Bcfs 

BOcfs 
800cf s 

I c;s 2c,ls 
IOcis 'lOc/s 

200c, 's IOOc/s 

In ihe OFF poslt:on, the output selector control 
short circuits the o;JTPUT and EARTH terminals, and 
isolates both output circuits from the oscillator. 
Tht: oscillator still operates, however, so that 
a stable signal is av~i!able when the selector is set 
to an output position. 

Voitage Output Control 

This control, calibrated from 0 to 30, enables 
the level of the output voltage to be adjusted 
within the range selected by the output selector 
control. 

600-ohm Output Attenuators 

Two control:; arc incorporated to provide attenu
ation from -t lOd B to - 70dB (relative to l mW 
in 600 ohms). one control covering from + lOdB 
to - 60dB in lOdB steps, and the other covering 
from 0 to -- IOdB in !dB steps. The approximate 
equi\·alent voltage output for any given dB setting 
is given in table 2. 

9 
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TABLE l 

Decibels and Equivalen t Vo ltages 

(OdB = 0.775V) 

dB Vol tage dB Voltage 

-- . · ----··. 

-i- 10 2 5V -10 0·25V 
~-9 2·2V -II 0·22V 
+8 1·95V -12 0· 19SV 
+7 1·73V I -13 0·173V 
.L 6 1·55V 

I 
-14 0·16V 

+S 1·38V - IS 0·14V 
+ 4 1·23V - 16 0·12V 
-i-3 I· IV - 17 O·I IV 
~2 0·98V I - 18 98mV 
+ I 0·67V I - 19 87mV 

0 0·77SV -2J 77·5mV ., -I 0·69V I -2i 69rnV 

I -2 0·$2V I -22 62mV 
-3 0·55V I - 23 5SmV 
-4 0·49V l -24 49mV 
-5 0·44V l - 25 44mV 
--6 0·39V - 26 39mV 
--7 0·35\1 I - 27 35mV 

l -8 0·31\' -28 31mV 
--9 0·28\' i ---29 27·SmV i 

i j 

i ! 
I . I J 

S~J'T!N(J-UP THE -QSC:::il..LA i'OR 

Switching On 

ror <.:curacy of fp;qc; •.: ::..::y and output kvel, tht: 
instrume1~t sh0utd b-:: ::;witched on half-an-!Jour 
before usc (or :m hour. if extreme accuracy i'> 
requin:d) in ord~r that it may reach thermal 
eq~1i!ihricun. Not.:: tlnl. when in use. the output can 
be s\vitcheJ ofr by the output selector cont roi 
without disturbing the operation of the oscillator; 
the output will then be available when required 
wiciw:.:t the ncc~->sity fur a waiting period . 

Output Selt~ction 

The oscillator output i-; >tVai!ab!~ at the tw0 term
inals on the right-side of the front pand. It should 
be noted that the positive h.L line is connected to 
the chassis and consequently the return ·circuits. 
which are at h.t. negative, are isoiated; a good earth 
connexion is desirable. 

Three typ~s of output are available: high-level, tiOOn 
terminated and 600n unterminatcd. The required 

I 

l 
I 

. 
I 
I 
I 

I 
I 

dB Voltage dB Voltage 

. _J _ . -· ·-·- ·· -··-

-30 25mV -SO 2·5mV 
-31 22mV - 51 2·2mV 
-32 19·5mV - 52 1·95mV 
-- 33 17mV - 53 1·7mV 
-34 IS·SmV - 54 1·6mV 
- 35 14mV -55 HmV 
- 36 12mV -56 1·2mV 
- 37 ll mV -5~ l·l mV 
--38 9·8mV -58 980: . .¥ 
-39 8·7mV - 59 870:,V 
-- 40 7·8mV -60 780;iY 
-41 6·9mV - 61 690:J.V 
--42 6·2mV - 62 620:iY 
-43 5·5mV -63 550:LV 
-44 4·9mV - 64 490;LV 
-45 4-4mV - 65 44o,,v 
-- 46 3·9mV -66 390;.tV 
- 47 3·SmV -67 3501iV 
-48 3· 1mV -68 31 0p.V 
- 49 2·8mV - 69 275;,V 

-70 245;LV 

output anclleve! is set up by the o utput sekct.or and 
associated atte01uator cont rols. Three controls are 
associated with frequency selectio n ; further detai ls 
of these are given under the heading 'Contro ls·. 

A PPUCA TIONS 

~ The range of faci lities provided and the accuracy 
of the S l 21 oscillator make it eminently suitable 
for innumerable applications. The availabi lity o f 
a stable high-kvel output, fo r example, m akes 
it an ideal instrument for use as a bridge source 
(e.g. for use with the Wayne Kerr l3221). 

The oscillator can also be used as the source in a 
transmission measuring set; \Vaync Kerr Trans
former Type Tl2 l and A.F Voltmeter Type M l2 l 
an: available to complete the set. 

The transformer (shown in figure 3) provides a 
balanced 600n or I50n o utput from an unbalanced 
600n input. By connecting a 300n or 7 5!1 resistor 
bet>veen the centre-tap and appropriate output 



.... 

terminal, a 300n or 75!! unbalanced output is abo 
available, developed across the centre-tap and 
appropriate 'unconnected' terminal. Note that the 
balanced outputs are not 'floating', but are 'centre
tapped' to earth. 

I 000!1. 

1 
UHSALAHCED 

IN?liT 

~ . 
c I 

I 
I~Oll. - B.~l.o.HCED 600ll. 

OUTPUT BALANCED 

I OUTPUT 

l t 

tcclmical descriptio11 

When using the transmiSSIOn measuring set 
equipment, it is advisable, if possible, to set the 
output level of the oscillator and make the measur
ing adjustments by means of the 'Range· control 
on the A.F. Voltmeter Type Ml21. 

~ 
60011 .. 5 

t UNBALANCED d, 
ISfUT c~ 

f JOOn 
75!1. UH8Ali>.HCED 

UNBALANCED OUTPUT 
OUTPUT 

~ ; 

- 1sn ';" . 
~ 
~ 

300.n. 

Fig. 3 Transformer T!21 

T!:t:HNICAL 

The osciliator circuits are •.:o::nstructed on an 
aluminium alloy c.:has;i:;, 0:! thi:: ~'~verse of which is 
fitted the front pan~l mask. The· ::i'mssis is secured 
vertically in a mild sred C<L>~. ~h,= rear of the case 
being fitted with a p:::::ei which can be readily 
removed to reveal the m3.jor ;;ompunents. The 
power supply circuit:> arc screeneci from the oscil
lator circt1its. Figure iS ill ustr:lte~ the l0cation of the 
major compcnents. 

The frequency band selector knub operates through 
t~ bevel gear to di·ive the associated rotary wafer 
switch (S2), the drums carrying the scale 'limit' 
figures being mounted on the same spindle as the 
switch. The freq-uency band multiplier knob 
opcrato.:" the switch Sl direct, a rack and pinion 
device being fitted b the shaft of the s\\l·itch to 
operate the scale ' limit' figure shutter mechanism . 
A s imilar rat;;k and pinion device is fitted to the 
variable frequency control (RV!) to operate the 
frequency scale marker. 

The operation of a Wien Bridge circuit, which 
form<; I he oasis of S 121, is described briefly in the 

DESCRIPTION 

section headed 'Operating Principles '. Figure 4 
shows the circuit arrangement of the Sl2l ln a 
simplified form, the complete circuit diagram 
being given in figure 9 at the end of this book. 

FREQUENCY DETERMINING 
COMPONENTS 

Frequency-ranges 

The basic frequency band steps are provided by the 
selection of resistors Rl to R4 and R5 tu R8, 
adjustment of frequency within each step being 
provided by the ganged variable controls R VI a and 
R V 1 b. Sdcction of the appropriate 'band' resistors 
is made by the rotary wafer switch S2, S2a selecting 
from resistors R I to R4 (series r .c. bridge-arm) and 
S2b selecting from R5 to R8 (parallel r.c. bridge
arm). The resistors selected, and the effective 
resi:.tance of the series r.c. and parallel r.c. bridge
arms (including the parallel-connected fixed and 
variable components R9, RVla and R !0. RVJ b) arc 
given in table 3. 

ll 
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Range 

10-70 
20-30 
30-40 
40-50 
50-60 

.60-70 

70-80 
80-90 

1 90-loo 
1 100-110 

LII0-120 

TABLE 3 

Effective Resistance Values in R.C. Bridge Arms 

Resistors Selected 

Series R.C. Arm Parallel R.C. Arm 

---·-- : - ... ·-- ·-- --·· -· 

RV Ia, R9 
RVIa, fl.9, R4 
RVIa, R9, R3 
RVIa, R9, RJ. R4 
RVI~. R9, R2, R3 
RVIa, R9, Rl 
RV!a, R9 , Ri, R4 
RV!3., R9, Rl. R3 
RVIl, R9, R.i . R3, R4 
RV!.1, R'l, Rl. R2, R3 
R'v'h R9, Rl, R2, R3, R4 

R\'lb, RIO 
RVIb. RIO, R8 
RVib, RIO, R7 
RVIb, RIO, R7, R8 
RVI b, RIO, R6, R7 
RVIb, RIO, RS 
R VI b, R I 0, RS, RB 
R VI b, P.l 0, RS, R7 
RV1b, RIO, R5, R7, R8 
RVIb, P.!O, RS, R.6, R7 
RVIb, RIO, RS, R6, R7, RB 

i 

Resistive 
Values of each 

R.C.Arm 
(n) 

I 02-Sk-47·5k 
50·6k-32·2k 
3Hk-24·4k 
25·9k-19·5k 
20·1k-16·4k 
16·4k-14·1 k 
14·3k-12-3k 
12·5k-10·9k 
ll·lk-9·9k 
IO·Ok-9·0k 
9·1k-8·3k 

The n::~ ·;. ~ c.r~; us::.'d in the bridge are of high stability to en:;urc accuracy and 
rcliabiii·:· nf the frc4uenc:y calibration. 

Frequency multiplying arm. The capacitors employed for each factor 
are detailed in ti!blc 4. 

The frequency multip~ ~ :::.-; fa.::tors of i. 10, 100 
and lOQO arc obt:J.inc<.i ;:;y tht.: selection from 
capacitors Cl to C6 an(l t:7 to Cl2, in the scrie~ 
and parallel r.c. an~1s c>f the bridg::: respectively. 
Selection is made by : k rotary &·.vit<-h S l, {>f 
which Sla sdccts tbe cap<tL;ltors ii; the series r.c. 
arm . and Sib tbe cap:K:it('li:'S in the paral!c::l r.c. 

.. 

Capacitor~ C4, CS, C6, CIO, Cll and Cl2 are.each 
formed by t·.vu components connected in parallel, 
one having a fixed value, and the other being selected . 
during test to provide the desired total capacitance. 
C3, C9 and Cl. C7 are trimmer capacitors for the 
x 100 and x 1000 factors respectively. 

1'ABi..E 4 

l'viultiplying Factor Capacitors 

Fa~tor 
Sa ri<?s R.C. Parallel R.C. 
Bridge Arm Bridge Arm 

·- ----· -

XI C6 Cl2 
XIO cs CJJ 
XIOO C3, C4 C9, CIO 
XIOOO Cl, C2 C7, C8 



technical description 

r-------~------~·--------~--------~----------------

Rll 

Cll 

RVI~ illl 

Thl 
RVI• 

S2< 

Ril 

Rl6 

Cl~ 
Rl4j( 

Rl7 R21 R24 IH PARALLEl 
WITH R03 

Fig. 4 O~cillator Ci1cuit -- Simplitied 

OSCILLA TO~ / AM~Uf!ER 

The o~cillator/amplificr circui t ui~izes two doublt: 
triode va!vcs V! ar.d V2.. VJa 0'1'i \'ib form a high 
gain amplif.e;. while V2 op·::~ ,, c..::: as a cathode 
follower in the arnp!iticr cir...:u il and a~ a high
impedance const<tnH:urren( ou:pt!t ;;rage. 

The cathode output of V2. d.::·,-ckped across R24, is 
applied via Cl9 t,) th\.:rm!stor TH i ~:nd resistor R2 
to develop the negatin; fe:::d b::~ck voltage. and to the 
series and paralic! r.c. bridgt: .mns to develop the 
positive fet:dback Yoltagt:. Nc:~:ttiv~ feedback is 
:~pplit:d to the cathudc elf \' la, and positive feedback 
to the grid of VIa. T he f:;edba;;i\ voltag¢ applied 
from V2 is muintaitv;d uta constant level irre~nectivc 
of frequency by rhc operation of the the;misto r 
TH 1, <!.nd by the suitabic sck:ccion of Io~d comp
~nsating resistors R59 and R60. The thermistor is 
mounted on the outer face of th..: front panel, to 
prevent its charucteristic being :trTcctcd by temper
ature rise within the case. 

The cUl10Unt of feedback required to sustain 
oscilla t ions in the \Vicn bridge circu it is about 
9.5 dB only; all the excess gain of the am plifier 
VI a and V 1 b provides negative feedback at the 
cathode of V 1 a to stabilize the output level , and to 
reduce disto;tion in the generated waveform 

• 
Undesired phase shifts near and above IOOkc/s, 
caused by stray capacitance, are min imized by CIS 
connected across R 12. 

Tht: anode output of Via is coupled to the grid of 
Vlb via Rl4, Rl5, C14 and R61, and the anode 
ou tput of V 1 b is coupled to the grids of V2 via 
Cl7. R 19. R2l and R62. These coupling networks 
togcrher with components Rl6, Cl6 and R22, CIS 
arc provided to ensure an adequate stabi lity 
margin at the upper and lower frequencies. 

OUTPUT CIRCUITS 

The oscillator output, developed across the resistive 
anode ioad of V2, is app lied via switch S4 (wafer b) 
to c.ithcr the high-level attenuator circuit or the 
600-ohm attcnuator c ircuit. V2 acts as a constant 
current generator since the voltage across the 
,·,ttbodc: resistor is maintained at a constant level. 

In position 6 of S4, the anode of V2 a nd the 
output terminal are connected directly to the 
cha~sis (earth). The output is thus switched ofT 
although the power supply is not intc:rrupted and 
the o;,cillato r continues to operate. 

13 



teclmicul clt!scriptio11 

S4b {!>ART) 
s 

o-JOV 

o-Jv 

o-JOOmV 

OSCILLATOR 2 

OUTPUT ----
0-30mV 

o-.lm·~ 

,.._6 
OFF 

C21 S4a (PART) 
5 

~-------{) 
o-JOV 

OUTPUT 
TE~HIHAl 

L. 
T EARTH 

--~-_. __ ...__.,__.. _ __..__..__-oT<RMIHAL 

Fig. 5 High-level .-\t.t<:nuator 

mn 

High-level Attenuator 

The high-level atteriuator circuit is shown in 
figure 5. Five voltage ranges arc provided by the 
switched potentiometer network R43 to R47 and 
R42, adjustment over each range being provided 
by potentiometer R V2. Parallel connected resistor 
R42 enables the desired potentiometer ratio to 
be obtained without the usc of close tolerance 
low-value resistors. R38, connected across R V2, 
is selected to set the output level to within O·SdB 
of the calibrated scale. The output impedance 
depends upon the settings of S4 an9. RV2; with 
RV2 at its maximum clockwise position, the 
impedances for each range are given under the 
heading Output Selector Control in the operating 
inst;uctions. 

c 

(PART) 

OUTPUT 
11\/'1/'-..... --+-....::.Cl-4--<l T£ R HI HAL 

R57 6 

55 

POSITIOH dB 
I +10 
~ -0 
J -10 
4 -20 
5 -JO 
6 -40 
7 -so 

5 4c (PART) 8 -60 

8 

R 58 

Fig. 6 600f! Attcnuator 
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lt!chnicaf tfescription 

TABLE S 

600n Attenuators 

Range 
Switch 

Position 
Attenuators 

Selected (Fig. 5) 
Total Attenuation 

of Networks 

- -~-·------- -- ··---· - ----- · --- - ----- --·· ----- - · 

+ IOdB None 
0 

-IOdB 
-20dB 
-30dB 

2 
3 
4 
5 

A 
8 

A, B 
c 

-40dB 6 A. c 
-SOdB 7 B,C 
-OOdB 8 A,B,C 

600n Attenuators 

The step attemmtors are shown i: ~ •igure 6. The 
oscillator output is connected vi,t S4b to the 0 
to · - lOdB potentiometer chain P.27 to R37, and 
is then routed to the OVTPc·.;· t::::-r:1in.al via a 
combination of T-attenuators ;1n:.! S4a. Ail the 
resistors utilized hav~ a hi.~:!· .'- U•hiiity and a 
tolerance of ±0·5/ :0. 

The absolute level of the our.p•.1t '"· set to within 
0·5dB by T-attt:nuator R39, ;:(.4\.i and R4l. The 
characteristic impedance of ai: l·; i ~ T-attenuators 
is 600~1; network A has ;:;.;1 atct:-:u:tiion of lOdB, 
network B an attenuation of 2'.ici rl and network 
C an attenuation :.of 40dB. The :<\, B and C 
attenua.tor m:tworks arc sel ect~·c' by operation of 
switch S5 to provic!~: <t runzc o f -·t:•JdB to -i- lOdB 
in lOdB steps. as detailed in t:-,h!:: 5. 

The attcnuator earth lead:> a r~ :lrranged to reduce 
earth currents to <t min:mum. Care has <tlso be-en 
taken to reduce L·un·cnts bet\..-een the EARTH 
terminal and the power supply leHd, an important 
precaution where the o>ciib!.or !s to be used as a 
source for bridge me:~ stm::mer.b or attenuator 
testing. 

A 600n re5istor, R58, is connect,::;d across the out
put when S4 is set to position 7 ( 600n TERM). 

POWER SUPPLY 

The a.c. power supply input is connected to the 
primary of T I via the on/off switch S6. fuse FS I 
and th~: voltage tap selector switch S7 (fig. 7). 
S7. located on the front pane!, is a preset control 
enabling transformer taps to be selected to suit 

0 

IOdB 
20d8 
30dB 
40dB 
SOdS 

60dB 
70dB 

Fig. 7 P,mer Supply 

input supplies between lOOV and I 15V, 190V and 
220V or 220V and 250V. 

Th\: 260-0-260\' secondary output of TJ is full
wave rectified by double diode V3, and smoothed 
by capacitive input filter C24, Ll and C23 to 
provide the h.t. supply. V3 cathode is connected to 
cha::.sis. beace tbc 'positin:' h . t. li ne is at earth 
potential, the negative h.t. line being at approx
imatdy -- 290V with respect to earth. 

The heaters of valves VI, V2 and V3 arc supplied 
from the 6·3V 1·5A secondary, which also supplies 
the pilot lamp LPI, used for lighting the scale ofthe 
voltage selecto; panel. 

15 
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MAINTENANCE 

PERfORMANCE TEST by vanatlons of component values with in their 
tolerances. The measurements were obtained with 
an A VOmeter ModelS, with the oscillator operating , 
under the following conditions: 

The performance of the S 121 can be checked by any 
of the standard methods for me<!suring frequency 
and a.f. vo!Lages. A recommended seric:s of tests, 
together with notes on any adjustments which may 
be nec::ssary, are given in the 'Re-alignment and 
re-adjustment procedures'. 

a Output selector control set to the 600n TERM 

position 

h All attenuators set to their z~ro positions 

VOLTAGES c Frequency set to 1000 cfs 

Th<: voltages quoted in t:1ble 6 are intended as a 
guiJe only: deviations up to ±20~,{. can be caused 

d Power supply input maintained at its nominal 
value. 

TABLE 6 

Typical Voltages 

r"illmeusurements are taken H'ifh rite negatil·e /au! connected 
7~' the negatire h.t. line. 

r~VOm.:ter 
I M~delll 

I Range 
I 
j· - · - - ------·--

i IOOV d.c. 

I 2·5V d.c. 

' 2SOV d.c. 
2SV d.c. 

IOOV d.c. 

IOOOV d.c. 
IOOV d.c. 

250V d .c . 

IOOOV d.c. 

2SOV d.c. 

Via 

Vlb 

V2 

V3 

Test Points 

Anode 
Cathode 

Anode 
Cathode 
Grid 

Anode 
Cathode 

Grid 

pin I 
pin 3 
~ 

pin 6 

pin 8 
pin 7 

junction R23i 24 
pin 3 
or pin 8 
jc;;"lction R20! R62 

C:~thode ch3ssis 

Reading 

91V 
I.V 

166V 

IIV 
9V 

270V 
75V 

SOY 

290V 

Junct ion R II / R 13 240V 

H.T. Current 33mA 
Power Consumption 2SVA 



RE-ALIGNMENT AND RE-ADJUSTMENT 

PROCEDURES 

General 

Re-adjustment and re-alignment should not be 
contemplated un!ess it is proved to be absolutely 
necessary, and the procedure should be adopted only 
by skilled technician;. Given with the procedures 
arc details enabling the performance of the oscillator 
to be checked. The equipment required is: 

a Freg uency standard, l Oc/s to 1 OOkcfs, O·l ;;, 
accuracy. 

b Oscilloscope (e.g. Cossor Type 1035). 

c Valve Voltmeter. ~ ~~. accuracy (e.g. \Vnyne 
Kerr Ml2l). 

d Waveform Analy:;er (e.g. \\'ayr:e Kerr A321 ). 

e Distortion factnr rnder, to c(\···.::-~ from 16c,'s w 
64c/s. 

f Unhersai Griuge (~.g. Way~.-: :'.err B221} or 
Wheatstone HriJg::. 0·! :·-:~ ,'!·:·~" ,·: ;, .. .. ,. . 

" A VOm.::~cr ~.1od>!i ~-b. 

Fine Frequency Contrui (RVIa ~:··,.j :::.V Jb) 

Before checking tllo;: :!ccum.;;y <;i i.l!e frequency 
output. it is ach·isabi,! to chc·..:l... ; ilt: sdting of the 
fine frcqucm.:y conlrvi. wh!ch is ;~.-rmed by ganged 
potentiometer~ RVia and 1-i.Vk. !~ ;h~ control has 
been replaced. t:~re shouid be tas.~·:1 to c:nsur.:: that 
in its fully coun~.:r-dod:~Visc }W~ition. tl1e red 
pointer on the fr.::qt!,:ncy seal~ align:; with the 
extreme left l·.aml m;tr k::: r. Then: 

a St:t the fn::qu::ncy band :;ekct<.•r comrols to give 
the 10c/s t,1 2Ck;'·; band. and adju~t th<:: fine 
frequency contn.'l ro ;:-,lign th<: scale pointer to 
the 10::/s m:1rh:r. Using a fhdg.:: ino;t rumcnt, 
check that the the cDm bintci serit!s resistance of 
R9 and R\'la is !(il)],n ±0·3:·~· .. Rc-nlignrnent 
of R\'1 relative to the scale poin ter may be 
neccss::try to achieve this result. Check that the 
C0:nbincd ;;.;:ri.:> rc:.isl;;nce of R I n and R y I b i ~ 

IOOkn ±0·5>~- Ensure that the potentiometer 
spindle is lod:ed with grub-screws. 

b Adjust the tine frequency control to a lign the 
scale pointer to the 20cfs marker. and check 
th nt the comhil\ed :;cries resistance of R9 and 
R Vla and orR 10 and RVlb is 50kn ± 1~1,;. 

muifll•~muu:e 

Frequency and Le)·el Alignm~nt 

General: Set the power supply to within 5/;, 
of 230V or 110\', and set the input tap selector 
switch (located on the front panel) to the approp
riate corresponding position. 
Svvitch on the S 121 and, using an oscilloscope, 
ensure that a pure sine-wave output is obtained at 
all frequencies, on both '600 ohm tcnninntccl' and 
'30 voir outputs. 
Set the output selector control to the 600n TERM . 

posiiion. 

JOe fs to f20c js range: Using a frequency standard 
and an oscilloscope, ensure that each decade step in 
the runge lOcfs to 120c/s is accurate to within 1 /{, 
or ±0.5c/s. Check, with a valve voltmt:ter, that the 
output stays constant to within ± 1% over the entire 
range. 

JUOcjs to Z·2kcjs mnge: Check that the frequency 
at eat:h step in the lOOcfs to 1-2kc/s range is within 
l ~;,. if ne::<:ssary CS and Cll may be increased in 
value by the addition of parallel capacitors, to 
adjust the frequency to within the required limits. 
Check that the output voltage over the range is 
with in I ~{ of the level measured over the IOc/s to 
I 20!..:/S range. 

JOkcJ.~ to l2Ukcjs mnge: Sei the frequency band 
selecto rs to give the I Okc/s to 20kc/s band, and 
Hdjust the fine frequency control to a lign the scale 
pointer with the IOkc/s marker. Check that the 
output i:; within ± l ~·~ of !Okc/s, adjusting trimmers 
Cl and C7 if necessary. lly increasing the adjusted 
setti ng of one trin1111er and reducing the adjusted 
setting of the other, obtnin an output level within 
1};~ of that obtained on the first two ranges. Lock the 
trimmers witb solder, and re-check the frequency 
accuracy at l Okc/s. 
Adjust the fine frequency control and the band 
selectors to give a sca le indica tion of 100·5kc/s in the 
lOkc/s to 120kc/s range. Check that the output 
frequency is within ±0·1 ~{.of I OOkc/s, adjusting CJ 5 
if necessary. Check that the frequency at each step 
in the range 1 Okc/s to 120kc/s is accurate to within 
± ~ ~~-

Jkcfs to 12kc fs range: Set th~ frequency hand 
s.-:kctors. to give the 1 kc/s to 2kcjs band, and adjust 
th·~ fine frequency control to align the scale pointer 
wi th tile l kc,'s marker. Check that the frequency is 
within 1 ~:·,', of lkcjs, adjusting C3 and C9 if necessary. 
By increasing the adjusted setting of one trimmer 
and reducing the ndjusted setting or the other, 
ohta in an output level within 1 ~~~ of that obtained 
on th~ previous ranges. Lock the trimmers with 
solder. and check that the frequency at each step in 
the range I kc/s to 12kc/s is within ± 1%. 

17 

I 
r .I 
II 
lj 

' 
i· 
1: 
~ : 
\ , 

i. 

\' ·' 1: 
II· 
·I: 

·r 
ill 
I'• 



mninll'IIIJJJ£'4! 

I~ 

liP--· 

Scale Accumcy: Select the 1 kc,ls to 2kc/s band, 
and adjust the fine frequency control to the 1·1 kc/s, 
l·2kc/s, 1· 3kc/s, 1·4kc/s, 1· 5kc/s, 1·6kc/s, 1·7kc/s, 
1·8kc/s, 1·9kc/s and 2·0kc/s markers, checking that 
the output frequency is within ± 11:, of the indicated 
Yaluc. 

Setting-up Output Level 

Connect a valve voltmeter to the output terminals 
and set the output selector control to the 600n TER.:.t 

po~itio n. Check that the output level at 50c/s. 500c/s, 
5kc/s and 50kcjs is co nsta nt to within ± 1 ~,~-

Set the attenuators to give . .(... lOd Band the frequency 
controls to giv<! a f;equ-:ncy of l kc/s. The output 
volt<lg~ must be betweea 2·33V and 2·57V; R39, 
R40 and R41 can be ncijasted as indicated in table 7 
to ~ct the output between the required limits, il" 
necessary. {Note that i!:~ characte ristic imp;:dancc 
oftht: T-attenuator for:r:ed tly R39. R40 and R41 i:; 
600n). 

Set the output selector control to the 30V posi tion , 
and check that the output level is constant to 
within ±3% over the frequency range lOc/s to 
20kc/s. Check that rotation of the output selector 
control to the 3V, 300rnV, 30mV and 3mV positions 
produces accurate reductions in the output level 
by a factors of ten (± 1/~). 

Select I kc/s by means of the frequency controls, set 
the output selector control to the 3V position, and 
the voltage level control to 30. Check that the 
outputlevel lies between 3Vand 3.15V, adjusting the 
value of R38 if necessary. (Suitable values of R38 
are 39k. 47k. 56k, 68k, 82k and lOOk). 

Distortion 

Set the output selector control to the 600n TER:-1 

position, connect a waveform analyser to the output 
and check that the amplitudes of the second and 
third harmonics do not exceed the figures quoted in 
table 8. 

TABS.£: 7 

Values of R 39, Rt,O nnd R41 

i 

I Se lect Se lect 

I Output R39 and R40 lW 
j 

!----- -····-·-- ...... ·- . ··---· . ---·· .. ~ . 

I 
2·57V 160 IOkl"l 
2·7\' 330 5·6k(l 
2-9V st n 3·6kn 

I 3· 1V 62Q 2·7kn 
3-3V 81!1 2-0kn 

I 3·5V \00!1 I· 5k!"l 

I 
37V 1200 1·2k[! 
3-9V 13Cfl l · lkO 



TABLE 8 

Second and Third Harmonic Levels 

Second Third 
Frequency Harmonic Harmonic 

IOOcf s 52 dB down SO dB down 
200cis 52 dB down 53 dB clown 
500~/s 52 dB down 60 dB down 

lkc.' s 52 dB down 63 dB down 
Skc.:s 54 dB down 64 dB down 

IOkc..'s 54 dB down 

Set th~.: o'ilput sckctoi and \'U!ug~ level controis 
to give 3\' output, and set th~ !·i,'qu.::ncy to lkcis. 
Ch,:d' tlwt '>vith the '.Vavcfor:•· TLti:rs.er switched 
to '60Ch~ unterrnin<:ted· the 5c<.::-:~ ·.:! lurm.wic does 
110t excccJ .. 4t·dB. 

tJsing a di :-,tortion factor ~1i~:~. ::·, (:t1cck that the 
distonion at 16c/s d:.'<>: r. (•t :::- ·:::~d · -14dB; at 
32c/s. · - 40dB; and at 64cis. · '~5JB. 

Frequency St<ti.Jility 

Connect <tn oscilk,st:op•: to th.: '.1utput terminals, 
and set the oscilln!or tu gi\'c "''' outpt!t of 30\' at 
101 kc/s (iOCkc/s to I JUkc:'s r~;:r•d l. Using the 
frequency stand~trJ. check that wht!n the voirag0 
~clccror ~witch i:s ch<tng~d t~1 :he 3V output. the 
change in fn:qUi .. ,nq i::; kss th~t:l 505c/s. 

Set the output selector contrui. to th.; 600!1 TERM 

position. the attcnuators to giv.: ; .. IQdB. and th<: 
frequency contwl:> h.> give I 011-c/s. Check lhat 
when the 0utput sdcctni i:> ie-5ct to the GOOii 
t:;-.;TfRM pc . .;it:on. the i'r;.;q ur~ncy change is l\!s5 
than 303c/s. 

R~~idual Hmn 

Disconnect the: iead cnnm:cteJ to the \\ iocr of' 
switch wal'cr S I a and short the gr!d of \'I a 'ro the 
negative: h.t. line. Connect the valve voltmeter and 
oscilloscop.: to the output terminab, and ~et till' 
osci!i<ttm· frequency to I kc/s. Observe on tht: 
oscillo~copc that the output consist..; mainly of 

100:.:/s sinc-\vavc, and check. that the output level 
docs not e:v~ecd 6mV on the 600n terminated 
output and 20mV ('n the 30V output. 

Attenuators 

Uniess a rcliabl:::: standard'attenuittor is available, 
it is better to check that each resistor in the various 
T-attenuator networb is within ±0·5~,;, of its 
nomina I value. 

ValYe l~cplnc..:ment 

Replacing VI, V2 or V3 should efTect no change in 
the perfom1ance of· the S 121. 

T hermistor R('placernent 

When the th.::rmistor THl is replaced it will 
genc:r11ily be necessary to reset the output level by 
charrging the values of R33, R39, R40, and R41. 
\';otcs regartling th<! selection of these resistors arc 
given in this section of the book. 

REMOVAL AND REPLACEMENT 

PROCEDURES 

In order to perform either electrical or mechanical 
servicing it may be: necessary to remove certain 
parts of the oscillator. The procedures to be adopted 
arc gin::n in the following paragraphs. 

maintenoTICI! 
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Potentiometers RV J a and RVl b 

Removal. To remove the fine frequency control 
potentiometers from the unit: 

a Remove the three medium size knobs from the 
frequency controls, and remove the unit from 
the case by releasing the four screws at the 
corners of the front panel. Place the unit face 
down, and disconnect at the main tag board 
the four leads from the power unit and the 
single lead from switch S4b (to R23 and R25). 

b Slacken the two nuts ser:uring the end bracket 
at the left of the unit, and remove the four bolts 
which fix the cast unit ~o the panel. The end 
bracket can then bt: pushed to one side to 
allow the cast unit to uc removed. 

c Rc111ovc the connexions to the potentiometer bv 
unscrewing the nuts anchoring che terrni11ating 
tags. 

d Displact the 'Groverk;,:k· pin positioned on the 
po<cntiometer s!dc ur the flexible coupler, 
~la~k.::n the grub-s:~;··= ' ' s, :;nd 1m screw the four 
rr.tainir.g scp~ws. T;; ~ p.-,tentiometer can now 
b;:: n:mov~d. 

Rt'p!acemellt. Tin~ proc~· .. ::.Jr~ to be adopi:cd for 
the repl<i<.:erm:nl of a pot<.:;;tiometer is the reverse 
of that detailed for r,~,,.! ' ' ' ;d. It will be necc.ssary 
to d:·;l1 a 1/!6 in. d:an:<'t c: r hvle in the potentiu
tn!~kr ~hJ.ft to repin ti·,~ !lexible couplers. To 
cnsurt: that thi:; ho:.:: i·; drilled on the correct 
centres: 

,, 
c. 

b 

c 

d 

Fit ih<: potentil!ml':k: S<.!Curely in position by 
m·:,~!1S of the four rdaimng bolts. 

Adju ~ t the pointer l'r the front panel s..:ak ~o 
thal it is aligned "''iti; :he e~;treme right-hand 
marJ.:er when the pvt..:ntiometer is set to its 
maximum clockwist~ p,,!;i!ion. 

T ighten tnt' gwb-scr;:ws on the coupler. 
which is then rotui.ecl untii lhe hole in the 
coupler is in a convenient position t•) use as a 
location for the l/16 in . dril!. 

Drill the hole and fit a l :' !6 in. diameter x:l/8 in. 
p:n . 

The cast un it can be re-fitted once the potentiometer 
has been pinned. Notes on the setting-up of a new 
potentiometer are given in the re-adjustment and 
re-alignment procedures, under the . heading 'Fin~ 
Frequency Control'. 

Glass Scale 

Remo1•al. First remove the cast unit, as detailed 
in sub-paragraphs a and b of the 'Potentiometers 
RVIa and RVIb' removal procedure. Then slacken 
the bolts retaining the brackets at each end and 
top centre of the scale, and remove the scale. 

Replacement. When re-fitting a glass scale, ensure 
that the scale apertures coincide with the drum 
engraving before tightening the retaining bolts. 
Re-fit the cast unit and replace the unit in the .• 
case. 

Pointer and Pjnion Wheel 

RemowJI. Remove the cast unit, as detailed in 
sub-paragraphs a and b of the 'Potentiometers 
RVla and RVJb' removal procedure. Slacken the 
two bolts retaining the guide rack, slacken the 
two grub-screws in the drive pinion wheel, and 
remove the pinion wheel. 

~ 

Repl<Jcement. Fit the new pointer, and re-fit th~ 
pinion .vbee!. Set the pointer to the extreme right• 
hand scale marker with the potentiometer in its 
maximum clocbvise 'position, and tighten the grub
screws in the pinion wheel. Check the travel of the 
pointer over scale length. 

Front Panel Mask 

Remm·al. To remove the front panel mask: 

a Remove all knobs fitted to the front panel 
controls. 

b Disconnect the leads to the rear of the output 
terminais, and remove the output terminals. 

'c Remove the cover retaining pillars (where 
fitted). 

d Disconnect the leads to the thermistor, and 
remove the ihcrmistor housing. 

e l f l!ttcd, remove retaining ring on the power 
supply input socket, and drop the socket hack. 

f Remove the retaining nut on the power supply 
on/off switch and drop the switch back. 

g Disconnect the leads to the fuse holder, and 
rcmove·the holder. 

h Unscrew the bolt situated at each corner of the 
panel mask, and remove the mask. 



Replacement. The procedure to be adopted when 
re-fitting the front panel mask is the reverse of that 
d~tai!ecl for its removal. 

Power Supply Chassis 

Remo~·al. First remove the front panel mask 
(detailed in the previous paragraphs), then: 

a Disconnect the four leads from the cast unit 
to the main tag panel. 

b Remove the retaining bolts and release th~ 
power supply chassis. 

Replacement. To re-fit the chassis, reverse the 
procedure adopted for its removal. 

Switches Sta and Slh 

Removal. First remove the c::;.~r unit, as detaiied 
in sub-paragraphs a and b urlcf,;r the heading 
'Potcntior01ctcrs R\'lft and R\'1:~·. :hen: 

0 

0 

a Disconnect the leads from the tag panels. 

b Remove the pinion >vhecl. 

c Slacken the switch fixing nut, and remove the 
switch. 

Replacement. To re-fit the switch, reverse the 
procedure adopted for its removal. 

Valve Chassis 

Removal. First remove the cast unit as detailed 
in sub-paragraphs a and b under the heading 
'Potentiometers RV la and RYlb', then: 

a Disconnect the leads from ' drum-switch" S2a 
and S2b. 

b Disconnect the lead to the side bracke't. 

c Slacken the bolts through the brackets and 
board. and remove the valve chassis. 

Replacemeni. To re-fit the chassis, reverse the 
procedure adopted for its removal. 

POWER SUPPLY 
COMPONENTS 

/ 
Fig. 8 Location of Major Con1pone;1ts 

me: iutemmc e 
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COMPONENT LIST 

Circuit 
Reference Description 

Rl 20k 0·5% Constanta 0·5 1012 
R2 SOk 0·5~,~ Constanta 0·5 1012 
R3 50k 0·5~~ Constanta 0·5 1012 
R4 lOOk 0·5% Constanta 0·5 1012 
RS 20k 0· 5~~ Constanta 0·5 1012 
R6 SOk 0·5/~ Constanta 0·5 1012 
R7 SOk 0·5~~ Constanta 0·5 1012 
R8 lOOk 0.5~·~ Constanta 0·5 1012 
R9 47·5k 0·5% Constanta 0·5 1012 

I 
RIO 47·5k 0·5~/~ Constanta 0·5 1012 
Rll 56k 10% l'lorgan T 
Rl2 500 jU' Erie 108 Ia 
R13 22k 1o;.~ Erie RMA 8 
Rl4 It-: 10~·~. Morgan T 
Rl5 ;O<lk 10~~ Morgan T 

I 
Rl6 B k !0'1;. Mo rgan T 
Rl7 2·2k IO~t;; Morg~n T 
RIS 221<. 10~·~ Erie RMA 8 
R19 31!Jt<" CO / Morgan T ~;, 

R20 i:JO 20% Morgan T 
R21 'l!Ok r;:o., Morg;~n T """ /n 

R22 680 10~~ 11organ T 

I 
R23 41 20% Morgan T 
R24 Jk SO/ Wciwyn • AW 3111 / 0 

IUS .., 
20~~ Morgan T -ri 

R26 IOU 20~{, Morgan T 
R27 64·1 0 ·5~~ Cor.:;tanta 0·5 1012 

l 
R28 59·4 0·5~.{; co~stanta 0·5 1012 
R2? 51 0·5~~ Constanta 0 ·5 1012 
R30 43·5 0·5~- ~ Cor.sta:-tt:l. 0 ·5 1012 
RJl 43 0·5/:, Constanta 0·5 1012 

i R32 lS o-s~;, Const311ta 0 ·5 1012 
R33 34 0·5/~ Constanta 0·5 1012 

! R34 i 9 0 ·5:~~ Constanta 0·5 1012 

I R35 26 0·5% Constanta 0 ·5 1012 
R36 25 0·5~;. Constanta 0 ·5 1012 
R37 rg9 0· 5~~: Constan ta 0·5 101 2 

I 
IUS " •. I. C. 10'(~ Morgan T 
R39 A.!.C. 10'(~ Morgan T 
R40 A.I.C. 10~.·~ "Morgan T 
R41 J\.!.C. iO~~ Mo :--gz:n T 
R42 :1 · 1 0·5~··,; Constanta 0·5 1012 
R43 9!< 0·5~,: Constanta 0·5 1012 

i R44 900 0·5~,~ Constanta 0·5 1012 
R.-45 90 0·5~·~. Constant:! 0·5 1012 
R46 9() O·S~. ;. Constant~ 0·5 1012 

I R47 10 0·5/~ Constant:~ 0·5 1012 
R-lil 10 0 ·5:~·~ Constant.J. 0·5 10 12 

\ R49 311 0·5~l. Constanta 0·5 1012 

I R50 311 a.~<·· · Constanta 0·5 1012 Ji~· 

RSI 491 0 · 5~.-~ Constanta 0·5 1012 
R52 491 0·5% Constar~ta 0·5 1012 

~ 
R53 586 0·5~~ Constanta 0·5 1012 
R54 588 0 ·5~~ Constanta 0·5 1012 

l 
' l 
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Circuit 
Reference 

R55 
R56 
R57 
RSB 
R59 
R60 
R6l 
R62 
R63 

RVIa 
RVIb 
i\V2 

Cl 
C2 
C3 

*C4 
"'CS 
"'C6 

C7 
C3 
C9 
~c~o 

"CII 
*C: I:.>. 

Cl3 
Ci4 

CJ5 
Cl6 
Cl7 
C i8 

Cl9 
C20 
C21 
en 
en 
CJ.4 

421 
121·3 

12 
600 

39k 
56k 

lOOk 
IM 

47k 

55k 
55k 

6k 

3_'3Cp:' 
130pF 

3/}0pl' 
15\JO;:>F 

0·0159:";: 
O·l .'i91 .,c 

3/30;'lf 
100pf 

3/ :l~i;,t-: 
j su,~~;:.t-

O·Cl 5'' .. f-
0·! :;.:,: ·'· 

I • I" 

'~·; :. 1 

0·2S: F 
50/)t:OpF 

SCt'l: 
C:· ;:.i=' 
I~.:<~ ;': 

iO~>~=-

330p"F 
;:.;:i' 

S(~(;·.t -= 

SO·.:.F 

8~-·F 

0·5% 
0·5/~ 
0·5% 
0·5% 

10~·~ 
10~~ 
10% 
10:%; 
10% 

M-10-62 
2Gang 
Tw 

350\' 
350V 

350V 

ISOV 

iSOV 
2SV 

350V 
451JV 

Description 

Constant:~ 0·5 1012 
Constanta 0·5 1012 
Constanta 0·5 1012 
Constanta 0·5 1012 
Morgan T 
Morgan T 
Morgan T 
Morgan T 
Morgan T 

Berea l% Linearity 

Refi~nce 5% Linearity 

Mullard E786~! 

5 T.C.C. SMP401 
Mullard E7864-0l 

0-t- 2~;~ T.C.C. SMP401 
+O-i~/~ T.C.C. SMI006 
·+- 0-!~~ T.C.C. SMI007 

Mullard E786~1 
s• .. 
/0 T.C.C. SMP401 

Muibrd E7864-0I 
-~2~~~ T.C.C. SMP401 
+0- l ~.'~ T.C.C. SMI006 
+0-1 /~ T.C.C. SMI007 

T.C.C. CEI9L 
T.C.C. CP48N 
Bulgin CP3 

10/; Erie N750K 
T.C.C. CP37N 

10/~ Erie N750K 
Hunt JEN 159HNN 

20~~~. T.C.C. SMPIOI 
T.C.C. CE19F 
T.C.C. CE25CE 
T.C.C. CE!7JLE 
T.C.C. CE19P 

C25 0 0: ;.cf 350V T.C.C. CP32N 
·'These com?onents have the fi~:ad values show11 above and A. I. C. (Adjust in Cali bra· 

cion) opacitor~ con nected in parallel, which are: C4, CIO 33pF nominal; CS, Cll 
!50pf :'lnmiO'll and C6, Cl2 O·OO I:LF nominal 

V I 12AT7 or ECCBi 
V2 12BH7 
V3 6X4 or EZ90 

L! 20H 40mA, Type C230 Gardeners 
Tl Primary-lO-S, 0., 110,200, 220V Parmeko 

Sec. 260-0-260V 40n"A, 6·3V 

LPI 
FSI 
THI 

I·SA 
Ministry Trpe 6000,/57 
Commerd:!.l TY?e 6005.· 57 

Open Core 
6·3V ·II Amp lamp Type 0 576 
Fuse I Amp L!OSS 
SOk W/~ A 54 12,' I 00 

O sram 
Belli ng Lee 
S.T.C. 

COI/If'Olll!nt liM 
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Cft._ hD '"'" -.u+'t' 

54C S4A 

o l 

o2 

--~ 

Oil 
lZJL 

03 

0~ 

oS 

TERMINAL 2 

R42 e II• I 
TERMINAL I 

sso 

SSD 

3 

~:H 4 I 5 -JO ssr 
~O-I~ 2,3,4 I I t-~--1 70-80 7.l ~~--~:t 80-90 2,4 1,3 I,Z --

90-100 i 1,3,4 . ~ 1,2 
100- 110 4 1,2,3 11,2 
110-120 1,2.~.4} I,T t---

6 I - 40 I 
7 I - 50 

I 8 -r -60 
--

SWITCH ING S7 

IPos.lv RANGE T I TAPS 
I TI00-110 0 & I~'L 
2l190-Z20 +5 &ZOO 
J T22o - 2so +10&220 

AUDIO OSCILLATOR Type S 121 The Wavne Ker r Labora tories ltd. 
DRGN~3870/L 

NOTE: RV2 is 1101v 6kS?. Fig. 9 Circuit Diagrouu ...• 
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