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INSTRUCTION BOCKS SERIES 7077R

AMENDMENT 150949

Beat Freguency Oscillator Series 5_70‘?’?

Capacitors Cl end C7 each comprising two capa=
citors in parallel, have been replaced by capacitors Cl,
33 and C7, C34, C1,33are connected in parallel,
57,034 being also connected in parallel, as shown on
“the amended circuit diagrem, I

All componen{'{schadulea have tho following changes
made to themse

Cl becomes: 800 puF. # 1%, 500V.W,, silvered
mica, Simplex SMX,

C7 becomess 800 yuF, # 1%, 500V.W,, silvered
mica, Simplex SMX,

C33 added: 160 pur, %+ 1%, 500V.W,, silvered
mica, Simplex SMX,

C34 addeds 160 yF, + 1%, 500V.W,, silvered
mica, Simplex SMX,



" "AMENDMENT TO INSTRUCTION BOOK NO, 5~7077R

Thie Instruction Book now covers tye typo
16R7077, which is elecirically idontical to the
typos 14R and 15R, but is fittod in a case
designed for mounting in a standard 19 inch
equiﬁmen‘t rack,

A sepa;:s-to front cover pancl is used to carry
the engravings, and a dust cover is clipped on from

the rear,

110848



INSTRUCTION BCOK NO,. 5-7077R

AMENDLENT 131047

Wheroas tho Beat Frequoncy Oscillator type 14R7077 describod
in this book is a portable unit, the typc 15R7077 is designed for
mounting in a standard 19" oquipment rack, tho height of tho panel bo=-
ing 8 23/32 inchos, Electrically, typés 14R and 15R7077 are idontical

4

including controls and dﬁgraving on the front panols,
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1, GENERAL DESCRIPTION

Main Foaturcs

Tho AuW.A. Doat Froquency Oscillator, type 14R7077 is a
ooripact and portable unit designed for goneral tost purposos.
Tho corploto unit is housod in a groy wrinklo-finished stocl
casc noasuring 12" x 8", and tho total woight is 24 lbs, &
loathor earrying handlo is fixed to the top of tho caso.

Tho unit has a froquency range of 10 ¢/s to 13,0 kilocyelos
which is covered in a singlo stop. & 9" diametor, sani=eircular
scalo is ongraved on tho front of tho unit and is calibrated dir-
octly as outlined in sub-soction 1,2 (¢).

Particular attonmtion has boon paid in the design to tho
olimination of froquoncy drift caused by variations in temperaturc
and supply voltago. Mica capacitors and robust coil formers havo
boon used in tho L.C. circuits of the oscillator, and resistance
stabilising is cmployod,

Tho unit is complotoly sclf=contained and all controls and
output terminals aro nountod on the front panel, The coptrols on
tho front panol compriso a Main Froquoncy Control, calibratod
from 10 to 13,000 ¢/s: ,a zoro=set control for adjusting zero
froquoncy output to corio at zoro on tho scaley and a voltage outs-
put control calibratod from 1 to 10 in arbitrary units, Thoro is
also a mapic oyo which indicatos zoro boat for use with the
zoro=got control.

Swmory of Charactoristics
(a) Buppl
Built-in Unit 220-260 volts) input
5060 ¢/s )
Powor Denand 50 watts approx.
(b) Frogquone ngo

Tho froquency range is from 10 o/s to 13,0 kilocyclos,
ealibration boing on a 9" dianoctor sopi-circular scalo,
tho froquoncy roquirod being solocted by a 3" dianctor
control knob,

(e) Frogugney Calibration

Dolow 100 ¢/s tho scale is almost linear; abovo 100 ¢/s
it is approximntoly logarithmic.

Tho scalo is calibratod overy

5 o/s fron 10 to 100 ¢/s
10 ¢/s from 100 to 300 o/s



(d)

(e)

(£)

(&)
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20 ¢o/s from 300 to 500 o/s
25 c/s from 500 te 700 c/s
50 ¢/s from 700 to 1 Ko,
100 ¢/s from 1 to 2 Ke,
200 ¢/s from 2 to 5 Ke.
500 ¢/s from 5 to 13,0 Kec,

The calibration is correct to within 2,0 per cent from
30 ¢/s to 13,0 Ke., and 10 per cont below 30 co/s,

Output Voltage and Impedanco

The output is 250 milliwatts maximum, subject to the dise
tortion figures shown in (o). This oquals 12,5V across a
600-ohm load, The open circuit output is up to approximately
30 volts, :

The output impedance is 600 ohms.

Harmonic Distort ion

(1) With 2 volts into 600 ohms loadi

at 50 ¢/s loss than 4% (R.M.S, sum) |,
at 400 ¢/s loss than 1% (R.M.5. sum)

at 1,000 o/s less than i% Ea.u.s. sum
et 7.500 ¢/s less than 1% (R.M,S. sum

(i1) With 10 volts into 600 ohms loads

at 50 ¢/s less than 1O% (R,.M.S. sumg
at 400 o/s lees then 3% (R.M.S, sum
at 1,000 ¢/s less than 3% {R.M.S, sum)
at 7.500 ¢/s less thea 3% (R.M.S. sum)

(111) With 10 volts into 50,000 ohms loads

at 50 ¢/s less than 10% (R.M.S, sum)

at 400 o/s less than 1.5%¢ (R.M.S. sum)
at 1,000 ¢/s less than 1,5% (R.M.S, sum)
at 7,500 c¢/s less tham 2% (R.M.5. sum)
Noise Le

The neise level is better than 40 db. below a reference
level of 6 milliwatts,

ue 8

The frequency responsc is flat within * 2 db. from 30 to
10,000 ¢/s,
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{h)  Redio Frequgmoy Jontont

From fixed oscisiator: negligible
From variable frios about 0,05V mex,
quency oseillatars into 600 ohms,

€32 Wei and Dimensions
Width 12"
Depth g
Height g"
Weight 24 1bs,

1.3 le'ye List

The valves used arc tabulated below with their ecircuit ref=-

erence numbers and function,

Circ, Ref. Type
No,
V1 6J8G
V2 6J8G

S ¥Bow 6J8C
4 6V6E
V5 6X5GT
V6 6US/6G5

Tutal valve ocomplement :

Function

Variable oscillator and
buffer amplifier (100-87,0Ke)

Fixed oscillator and buffer
amplifier (100Ke,) ;

Mixer
Output
Rectifier

Zere indication



2.1

2.2

2.3

2.4

5-7077R
2, INSTALLATION
Mounting '

The instrument is mounted in a stool case from which it
may be romoved by unscrewing four nickcl-platcd screws situated
near the front cdge of the caso, :

Yalves

All valves should be insorted in their corrocct positions
as shown by stencilling on tho chaseis,

er Conno =]

The instrument is supplicd with a power cable and throe
pin adeptor toplug into 2 220-260V, 50-60 c/s A,C, supply. As
delivered the unit is adjustced to suit mains voltage from 230-
250V, ©Should the mains voltage at any place of installation be
within the range 210-230, it will be nocossary to transfer the
fuse to the "220V." position, The fuse panel is mountod on tho
undorside of the chassis,

Whon replacing fuses, always omploy "“auto" typc of 3
ampere rating, &

Audio Outpui Connocct ions

The generator impedonce is epproximetely 600 ohms at all
values of output voltage, Throe output torminals aro provided,
two being lzbelled 600 ohms and corrcsponding to the 600 ohms
transformer winding, while the third is a centre tap on this
winding. The secondary winding is cloctrostatically shiclded -
from the primary and is balonced to oarth, None of the throe
terminals is earthed internclly, a separatc earth terminal being
provided for use when the out>ut is not rogquirod to bo balanced,
The optimum load for maximum powor output is 600 ohms, Highor
values of load up to opon ecircuit conditions are pormissiblo,
howover,
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3, OPERATING INSTRUCTIONS

With tho,unit connectod to tho 220-260V A,C supply and svitchod
ony the main tuning control should bo set to zero on tho sealo, If tho
output frequency is not zoro, but is close to it, thenthe magic eye will
be seen blinking at a rate oqual to the actual output frequency being
delivered, Thoe ZERO SET control should now be adjustod until the eyo
blinks more cnd more slowly, Finally, when zero frequoncy is reached,
the blinking will cemse, and the eye will epen out to its fullost extent,
The unit is then ready for oporation, '

During the first foew minutos, tho zoro may drift appreciably as
the unit warms up, This should bo chocked by disconnecting the output
leads, returning to zoro on the scale and ro-adjusting the ZERO SET con-
trol as in pera, 1 above, This check should be made from time to time
until the drift becomes nogligible, The unit will then oporate for long
periods without any appreciable drift in tho zero,

The output voltage may be adjusted by the control marked OUTPUT.
On a 600 ohms load about 12,5V may be obtained, while on epen eircuit the
- maximum is about 30V,
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4 DESCRIPTION

Circuit A:regggmogj

The audio output of tho unit is obtaincd by selecting
tho difference froquency componant which is produced by mixing
the outputs of two low-radio-froquency oscillators, This diffor=
ence froquency is filtored, amplificd snd supplied to the output
torminals,

Of the two heteorodyning oscillators, one is fixed at
100 Kc, and tho other is variable from this value to 87,0 Ke,
by means of a variable air capacitor omploying pletes shaped
to give an approximately logarithmic law to the generated beat
frequency scale calibration.

The othor stages of tho unit comprise a mixer amplifier,
a power output stage and a rectifier for powor supply.

Tho low radio-frequoncy escillator circuits have been
designed to minimise, as for as possible,; frequency drift caused
by variations of tomperaturoc and supply voltage, Mica capacitors
and robust coil formers have been uscd in tho L.C, circuits, and

rosistanco stabilising is omployed, The layout of tho two oscill-

ators is approximatoely symmotrical, both clectrically and mechan=
ically, to minimise difforential drifting of the generatod fro-
quencies which would causc large drifts in beat froquency.

Each low radio-frequency oscillator consists of a tunede
grid triode oscillator, clectron-coupled to the hoptode buffer
eamplifior in the samo envelope (6J8G). The output from the vari=-
able oscillator buffer is fed diroctly to the mixor (6J8G)., The
fixed oscillator output is filtercd and fed to the mixer,

A low-pass filter placed botwoen the mixer and output stago
effectively romoves tho other products of the mixor from the audio
frequcney voltage applied to the output valve,

The output stege consists of a boam totrode (6V6G) to which
inversc fecedback is appliocd, firstly to recducc the harmonic cone
tont of the audio output, socondly to reduce and stabilise the
output impedance and lastly to improve thce frequoncy response
charactoristics,

Controls

(a)  Ereguoncy

A two=speod dial, providing cither a direct drive or a
reduction of approximetely 56:1, controls tho beat frequoncy which
is indicated bya pointer associoted with a scmi-circular scale,
of length about 14" ongraved directly on the procoss plate forme
ing the fromt of the unit,
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- (v) Zoro Sot

Tho gencrated beat froquoncy may at any timo bo brought
into agreomont with tho scalec calibration by moans of tho ZERO SET
comtrol, The wmain froquoncy comtrol is first sct to goro and then
the two high frequency oscillators brought to zoro boat by moans
of tho zoro sot control, Slow boating botwcen tho two oscillators
produces a slow variotion of tho shadow angle of the eloctric oyo

indicator,

(o) Qutput Comtrol

Tho output at audio iroquoncy is controlled by a knob which
cperates a potonmtiomctor and thus varios tho audio input to tho
power amplifior, This dotormines tho level of the audio output.
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5. MATNTENANCE

Ro=alignment of Froguency Calibration

As delivorod, the units are adjustod so that tho accuracy
of the frequoncy celibration is within the figures quoted in sube
section 1.2 (¢). It should not bc noceesary to interforo with
any internel adjustmont unless cithor oscilletor coil is replaced,
When ro-calibration is decidcd to bo cssemvial the following proe
cddure is suitable,

(i) Remove unit from its caso, rocomnoct mains supply and switch
on, Sot tho ZERO SET capacitor so that the plates are
half-meshed, and tho main tuning control to zero, Unscrew
variable oscillator slug L1 and fixed osecillator slug L2
as far as possible, ;

(11) Allow tho unit tino to warm up, then scrow in each slug
until each oscillator is tuned cxactly to 100 Ke, Check
the frequoncy visvally against the multi-vibrator by using
a C,R,0 coupled to the ancde of each buffer amplifier in
turn, The scale calibration should now be correct if the
capacitence vuriation of tho variaeble capacitor is normal,
although in some instancos slight pruning of the gang may
e necessary, Whon any adjustmont is made to the variable
capacitor, it is neccesseary to check the zoro setting and to
soe that both oscillators azo tunod to 100 Ke, when dial
pointer indicates zero.

General Data

Other faults may be traced by roferecuce to the voltage
measurements and other information outlined bolow and also to Sec=-
tion 6 “Component Schedule”.

(a) Voltage Measuroments

The values given bolow tro as road with a 1,000 ohms/volt
type meter using tho 500 voit scale for H.,T. voltages and
the 10V scalc for cathode voltages, All voltages are meas-
ured with respect to Earth (seo Drg, No, 7077D7), and may
vary as much as # 10% from figurcs quoted,

Input Volts:= 240V A,.C,

V1, 6J8G: -~ Variasble Oscillator =
Anodes 160 volts
Scroens 70 volts
Cathodo: 0 volts

Ose, Ancdo 135 volts
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5.2

A NT 1
General Data
(a) Yoltage Measurements

NOTE that the tablc given on Pages 8 and 9 applies to

units having Serial Nos, below 693 ONLY, The table

given hereunder applies to Serial Nos, 693 and above,.

NOTE also that for these latter units resistor R14 be=
comes 80,000 R, 1W,, ocrbon, code 600719,

Input Volts == 240V, A,C.

Vi, 6J8G: Variaeble Oscillator =

Anodes 195 volts
Screent 75 volts
Cathode: 0 volts

Osc. Anode: 165 volts

V2, 6780+ [ixed Oscillator =

Anodes 195 volts
Screen: 75.volts
Cathode: 0 volts
Osc, Anodet 165 volts

V3, 6J8G: Mixer Valve =

Anodes 165 volts
Screens 125 volts
Cathoden 4,0 volts

V4, 6V6Gt Qutput Valve =

Anode: 290 volts
Screent 110 volts
Cathodes 4,5 volts

V6, 6U5/GS: Zero Indigator =

Target: 270 volts

Plate: 18 volts
Heaters 8.3V, A.C
H.T. (18t electrolytis): C32) 390V, D.Cs..
H,T., (2nd elcetrolytio): CcR9) 275V, D.O.
H.T, (2rd cloctreytic): ©28) 265Y¥. D.C.

U5y 6X50T A 0. ou platess - 365 3 365" volis,
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V2, 6J8G: Fixod Oseillator =
Anodo: 165 volts
Scroen: 70 volts
Cothode: 0 volts
Osc, Anodet 135 volts
V3, 6J8G: Mixer Valve =
Anode: 145 volts
Scroont 110 volts
Cathodes 3,6 volts
V4, 6V6G Qutput Valve =
Anodet 255 volts
Screcns 60 volts
Cathodos 3 volts
V6, 6U5/ Zoro Indicator =
6G5:
Target : 255 volts
Heaters 6,25 volts A,C,
H,T. (1st electrolﬁic;a €32) 350v D,C,
H,T. (2nd eloctrolytic)s 039; 275V D,C,
H.T. (3rd olectrolytic): (c28 265V D,C,
V5, 6X5G AC on platoes: 335 + 335 volts
(v) Approximate Resistance Values
Output transformert Primary 600 ohms
Secondary 30 ohms
Power transforuer: S Primary 27 ohms
Secandary 325 ohms/
side
Chokes, filter: 450 ohms
Chokes, low-pass filter: 1,000 ohms

Oscillator coils: Primary 12 ohms
; Seoandary 24 ohms
(cemtro tapped)

Fixed coil in fixed
oscillator anode circuit: 8 ohms
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6. _COMPONENT SCHEDULE
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(_1_13110 ss othorwiso statod)

Note: Whon ordering roplacomont parts, please quoto all
information givon bclow,
Ref, N Description AW A, Type No,
Capacitors
Cl 960 ppr., S00V.%,, silver mica (1 x 8OQuUpTF .

c2 12-370 ppF., variable .

c3 5-15 puF,, varicblo

c4 500 ppF., + 5%, 500V W,, silvor mica

C5 0.1 pF.' 350V.W.9 pﬂper

Cé6 0.1 pF,, 350V.W,,; papcr

c7 968 ppF., 500V.W,, silver mica
(2-489 puF., + 17 in parallel)

c8 500 ppF.y * 5%, 500V.7,, silver mica

c9 0.1 pF,, 350V .W,, paper

€10 0.1 pFr,, 350V.W., papor

Cll 12 ppF., + 10%, 500V.W,, mica

Ccl2 4000 ppF,, 500V,W., mica

Cc13 0,05 pF,, 350V.W., paper

Cl4 Not used

C15 0.5 pF,, 350V.W,, papor

Cclé6 0,12 pF,, 350V,W,; paper

C17 70 pF,., 500V, W,, mica

cls 70 ppF., 500V.,7,, mica

Cl19 70 ppF,, 500V,W,, nica

c20 70 ppF., 500V, W,, mica

c21 Not uscd

c22 12 puF,.y + 10%, 500V.W,., mica

c23 0,01 pF,, 7O0V.¥., papos

Cc24 0.005 pF,, 700V, W.; papor

c25 150 ppF., 500V.% ., mice

C26 16 pF., 525V.P,, cloctrolytic

ca7 0.1 pF., 350V W., papor

c28 16 uF,., 525V,P., clectrolytic

C29 16 pF., 525V,P,, ocloctrolytic

Cc30 0.01 pF., 700V, ,, papor

C3l 0.2 pF,, 350V,W, _ 2

c32 8 WF., 525V .,P,, clcctrolytic

Resistors

Rl 32,000 ohms, 1 watt, carbon

R2 16,000 ohms, 1 watt, carbon

R3 50,000 ohms, lwatt, carbon

R4 32,000 ohms, 2 watt, (2-63,000 ohms, 1 weatt

+ 1 + 160 puF,, £ 1 in parallel)

Codo. 600717, oarbon, in parallel)

Simplex SMX
7077U1R
31U8316
226175
228121
228121

Simplox SMX

226175
228121
228121
224543
224593
228115

228135
228123
Simplex P
Simplex P,
Simplox P
Simplex P

224543
228301
228295
Simplex SM
Ducon EE10783
228121

Ducon EE10783
Ducon EE10783
228301

228127

Ducon EE10774

600711
600705
600715
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(e)

(d)

(e)

R5 50,000 ohms, 1 watt, carbon

R6 0.1 ¥ Q, 1/2 wott, carbon

R7 32,000 ohms, 1 watt, carbon

R8 16,000 ohno, 1 wott, carbon

RO 50,000 ohms, 1 watt, corbon

R10 50,000 ohns, 1 watt, carbon

R11 50,000 chme, 1 watt, carbon

R12 800 ohms, 1 watt, carbon

R13 32,000 ohms, 2 watt, (2-63,000 ohms,

1 vott, Codo 600717, corbon, in
parallel

R14 0,1 M Q, 1 watt, carbon

R15 0.1 M Q, variablc potontiometor

R16 0.1 M Q, 1 watt, carbon

R17 2,0 M Q, 1 watt, carbon

R18 250 ohms, 3 watt, wire-wound

R19 50,000 ohms, 1 watt, carbon

R20 500,000 ohms, 1 watt

R21 10,000 ohme, 1 watt, carbon

R22 1MQ, 1watt, carbon

R23 1 MQ, 1 watt, carbon

R24 3,200 ohms, 1 watt, carbon

RR5 260 ohms, 1 watt, carbon

R26 200 ohms, 1 watt, carbon

R2T7 32,000 ohms, X watt, carbon

R28 32,000 ohms, 1l watt, carbon

R2¢ 50,000 ohms, 1 watt, carbon

R30Q 1000 ©Q, 5W,, wiro-wound

Fuscs

Fl 37s 0l ,Cartridge §8940 Seriocs

F2 375 ol ,Cartridge S8940 Sories
Inductors

Ll Variable Oscillator

L2 Fixed Oseillator

L3 Fixed Oseillator anode circuit,filier

choko

L4 V3«V4 Filter choke
. L5 V3-V4 Filtor choko

L6 Filter choke

L7 Filter choke

5 ts

V1lte V5 Octal, moulded bakclite, with spring
Vé 6 pin, mouldod bakelite, with spring

nsforme
Tl Out put
T2 * Power

600715
600321
600711
600705
600715
600715
600715
600679

600721
620121
600721
600747
602369
600715
600735
600701
600741
600741
600091
I.R.C,
I.R.C,
600711
600711
600715
602881

370011
370011

7077V36
7077V36

7077V38
7077T80
7077T80
1TU6080
1TU6080

793070
83331

ITX7127
3TJ14004
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