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INSTRUCTION BOOK NO. 7077R

A.W.A. BEAT FREQUENCY OSCILLATOR

TYPE R7077



INSTRUCTIONS FOR ORDERING REPLACEMENT PARTS.



When ordering spares or replacement parts, the type number (and, if shown, the serial number) marked on the component should be quoted.  If it does not bear its own type number, or if it is a piece part, the circuit reference number and the type and serial numbers of the unit in which it is mounted should be quoted.  The circuit reference number and the type number should be checked against the corresponding ones on the diagram.;  it should be noted that the main unit may comprise a number of sections so that only the sectio type number should be quoted.

SECTION A.

SCHEDULE OF EQUIPMENT.

Item 1.

One A.W.A. Beat Frequency Oscillator Type R7077

Item 2.

Valves required for the operation of item 1:




Three Radiotrons type 6J8G




One Radiotron type 6V6G




One Radiotron type 6U5/6G5




One Radiotron type 6X5G

Item 3

Instruction Book No. 7077R.



NOTE: 
This is a guide to the items which comprise a normal equipment, 



but may be varied to suit the requirements of each installation.

SECTION B.

DESCRIPTION.

1.
GENERAL DESCRIPTION.



The A.W.A Beat Frequency Oscillator Type R7077 is a compact and portable unit designed for general test purposes.  The complete unit is housed in a grey wrinkle finished steel case measuring 12” x  8” x  8” and the total weight is 24 lbs.  A leather carrying handle is fixed to the top of the case to improve the ease of portability,

The unit has a frequency range of 30 cycles to 13 kilocycles which is covered in a single step.  A 9 inch diameter, semi-circular scale is engraved on the process plate forming the front of the unit and this is calibrated directly in cycles.

Particular attention has been paid in the design to the elimination of frequency drifts caused by variations in temperature and supply voltage.  Silvered mica condensers and robust coil formers have been used in the L.C. circuits of the oscil1ators and resistance stabilising is employed.

The unit is completely self-contained and all controls and output terminals are mounted on the front panel.

2
SUMMARY OP CHARACTERISTICS.

(a)
Power Supply

Built-in Unit:

200-260 volts)

50-60
cycles )  Input

Power Consumption:    36 watts.

(b)
Valves.

Radiotron 6J8G:
Fixed oscillator and buffer amplifier (100 Kc/s.)

Radiotron 6J8G:
Variable oscillator and buffer amp​lifier (100-87 Kc/s.)

Radiotron 6J8G:
Mixer

Radiotron 6V6G:  
Output. 

Radiotron 6U5/6G5:
Zero indication.

Radiotron 6X5G:
Rectifier.


Total:
3 x
6J8G



1 x
6V6G



1 x
6U5/6G5



1 x
6X5G
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(c)
Frequency Range.

 30 cycles to 13 kilocycles.

(d)
Frequency Control.

Dual-ratio 3” diameter knob.

(e)
Frequency Scale. 

Semi-circular, 9” diameter.


(f)
Frequency Calibration.


Below 100 cycles the scale is almost linear, above 100 cycles it is                      approximately logarithmic.



The scale is calibrated every -





5  cycles from
    30 to 100 cycles





10 cycles from  100 to 200 cycles


20 cycles from
  200 to 500 cycles

50 cycles from
  500 to 1,000 cycles





100 cycles from 1 to 2 KC/s.





200 cycles from 2 to 5 KC/s.





500 cycles from 5 to 13 KC/s.



The calibration is correct to within 2% over the entire frequency range.

(g)
Output.
250 milliwatts maximum (see (j) ), i.e., 12.5V across a 600 Ω load.  Open circuit output up to about 30 volts.

(h)
0utput Impedance.

600 Ω

(j)
Harmonic Distortion.

(i)
With 2 volts into 600 Ω load:


At  60
cycles, less than 4% (R.M.S. sum)


At  400
cycles, less than 1% (R.M.S. sum)


At  1,000
cycles, less than 1% (R.M.S. sum)


At  7,500
cycles, less than 1% (R.M.S. sum)

(ji)  With 10 volts into 600 Ω load:


At  50
cycles, less than 10% (R.M.S. sum)


At  400
cycles, less than 3% (R.M.S. sum)


At  1,000
cycles, less than  3% (R.M.S. sum)


At  7,500
cycles, less than 3% (R.M.S. sum)
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(iii)
With 10 volts into 50,000 Ω load:



At 50 cycles, less than 10%  
 (R.M.S. sum)





At 400 cycles, less than 1% 
 (R.M.S. sum)




At 1,000 cycles, less than 1%
 (R.M.S. sum)




At 7,500 cycles, less than 2%  (R.M.S. sum)

(k)
Noise Level

Reference level 6 milliwatts. 

Better than  40 db.

(m)   
Frequency Response.


Flat within 2 db from 30 to 10,000 cycles.

(n)
Radio Frequency Content:
From fixed oscillator:

Negligible

From variable frequency


oscillator:


About 0.05 volts into 600Ω


(o)
Power Consumption.



36 watts.

(p)
Front Panel Controls.
1 - Main Frequency Control, calibrated from 30 to 13,000 cycles.

1 - Zero set control.

1 - voltage output control calibrated 1 to 10 in arbitrary units.

1 - Magic-Eye Zero Beat Indicator.

(q)
Mechanical Data.
Width:
12”

Depth:
 8"

Height:
 8"



Weight: 24 lbs.
SECTION C.

DESCRIPTION OF OPERATION.

1.
GENERAL.
The audio output of the unit is obtained by selecting the difference frequency component which is pro​duced by mixing the outputs of two high frequency oscillators. This difference frequency is filtered, amplified and supplied to the output terminals.

Of the two heterodyning oscillators, one is fixed near 100 Kc/S. and the other is variable from this value to about78 Kc/s. by means of a variable air condenser employing plates shaped to give an approximately logarithmic law to the generated beat frequency scale calibration.

The other stages of the unit comprise a mixer amplifier, a power output stage and a power supply system.

The high frequency oscillator circuits have been designed to minimise, as far as possible, frequency drifts caused by variations of temperature and supply voltage. Silvered mica condensers and robust coil formers have been used in the L.C. circuits and resistance stabilising is employed.  The layout of the two oscillators is approximately symmetrical, both electrically and mechanically, to minimise differential drifting of the generated frequencies which would cause large drifts of the beat frequency.

Each high frequency oscillator consists of a tuned grid triode oscillator electron coupled to a heptode buffer amplifier in the same envelope (6J8G).  The output from the variable oscillator buffer is fed directly to the mixer (6J8G).  The fixed oscillator output is filtered and fed to the mixer.

A low pass filter placed between the mixer and output stage effectively removes the other products of the mixer from the audio frequency voltage applied to the output valve.

The output stage consists of a beam tetrode (6V6G) to which inverse feedback is applied  firstly to reduce the harmonic content of the audio output, secondly to reduce and stabilise the output impedance and lastly to improve the frequency response characteristics.

2.
CONTROLS.


(a)
Frequency.
A two-speed dial, providing either a direct drive or a reduction of approximately 56:1 controls the beat frequency which is indicated by a pointer associated with a semi-circular scale, of length about 14”, engraved directly on the process plate forming the front of the unit.
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(b)
Zero Set.

The generated beat frequency may, at any time, be brought into agreement with the scale calibration by means of the “zero set” control.  The main frequency control is first set to  zero and then the two high frequency oscillators brought to  zero beat by means of the zero set control;  slow beating between the two oscillators producing a slow variation of the shadow angle of the electric eye indicator.

(c)
Output Voltage.

The output at audio frequency is controlled by a knob which operates a potentiometer and thus varies the audio input to the power amplifier.  This determines the level of the audio output.

SECTION D.

INSTALLATI0N
1.
MOUNTING.
The complete unit is mounted in a steel case from which it may be removed by unscrewing four nickel-plated screws situated near the front edge of the case.

2.
VALVES.

All valves should be inserted in their correct positions as shown in Drawing No. 7077D2.

3
POWER CONNECTION.

The unit is supplied with a power cable and three pin adaptor to plug into a 200-260V 50-60. cycle A.C. supply. The power consumption is 36 watts.  As delivered from the Works, the unit is adjusted to suit mains voltages from 230-260.
Should the mains voltage at any place of installation be within the range 200-230, it will be necessary to remove the unit from the case and alter the fuse to correspond with the “200-230”  position,  The fuse panel is mounted on the underside of the unit (see Drawing No. 7077D3).

when replacing fuses, always employ “auto”  type of 1 ampere rating.

4
AUDIO OUTPUT CONNECTIONS.

The generator impedance is approximately 600 Ω at all values of output voltage,  Three output terminals are provided, two being labeled 600 Ω and corresponding to the 600 Ω transformer winding, while the third is a centre tap on this winding.  This secondary winding is electrostatically shielded from the primary and is balanced to  earth. None of the three terminals is earthed internally.

The optimum load for maximum power output is 600 Ω. Higher values of load up to open-circuit conditions are permissible.

5
SETTING-UP PR0CEDURE.

With the unit plugged into the 200-260 volt A.C. supply, the main tuning indicator should be set at zero and the “zero set” control adjusted until a zero beat indication is obtained in the magic eye indicator.  The unit is then ready for operation.  During the first few moments of oper​ation, the zero may drift appreciably.  This point should be checked and readjustments made where necessary;  after this “warming-up” period, very little drift will take place.

SECTION E

OPERATING INSTRUCTIONS
Particular care should be taken in setting the "zero set" control to give the correct zero  beat, as if this is not done, the calibration of the unit will be rendered incorrect.  The position of zero beat is indicated by the "eye", of the magic eye  indicator, opening to its fullest extent and remaining motionless in this position.  It is advisable to frequently check the zero beat especially while the unit is "warming up".

The output voltage may be adjusted to the desired value by means of the control marked “output”.  Across a 600 Ω load voltages up to 12.5 may be obtained;  while on open circuit the maximum voltage is about 30.

SECTION F.
MAINTENANCE.

1    FREQUENCY CALIBRATION.


Should the calibration of the Beat Frequency Oscillator be disturbed, the following procedure should be followed in realigning it.

(a)
Set “zero set” indicator in horizontal position and main tuning indicator to zero.  Unscrew variable osc​illator slug L1 and fixed oscillator slug L2 as far as possible.  Screw in fixed oscillator slug L2 until zero beat is obtained.  (If zero beat cannot be ob​tained, reset fixed oscillator slug L2 at full out position and screw in variable oscillator slug L1 until beat is obtained).

(b)
Next determine position of generated 13,000 cycle beat on dial by means of a Cathode Ray Oscillograph and auxiliary Beat Frequency Oscillator.  Note this position on dial and call it P.

(c)
If  P. does not correspond with 13 Kc/s. mark on the scale, note whether higher or lower.  If higher, screw out variable oscillator slug L1, return main tuning indicator to zero, and readjust fixed oscill​ator slug L2 until zero beat is again obtained.  If P. is lower than the 13 Kc/s. mark, carry out the same process, but screw variable oscillator slug L1 in instead of out.

(d)
Repeat the above process until generated 13,000 cycles corresponds to correct position on scale.  The inter​mediate settings should then also be correct and may be checked, using the 50 cycle mains as a reference, with the oscillograph.

(e)
The filter coil in the anode of the fixed oscillator (L3) should be adjusted to give maximum audio output at 1,000 cycles, while output and all other controls are left set.

N0TE:



For positions of L1, L2 and L3, see Drawing No. 7077D2.

2.
GENERAL DATA.

Other faults may be traced by reference to the voltage measurements and other information outlined below and also to Section G, "Schedule of Components".

(a)
Voltage Measurements.


The values given below are as read with a 1,000 Ω/ volt meter using the 500 volt scale for H.T.  voltages and 10 volt scale for cathode voltages.  All voltages are measured with respect to earth, (see Drawing No. 7077D3).
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V1, 6J8G:  Variable Oscillator -



Anode
155
volts



Screen
70
volts



Cathode
0
volts.



Osc. Anode
130
volts.



V2, 6J8G:
Fixed Oscillator -



Anode

volts



Screen
70
volts



Cathode
0
volts



Osc. Anode
130
volts



V3, 6J8G:
Mixer Valve -






Anode


140 volts






Screen


110 volts






Cathode

3.6 volts



V4, 6V6G:
Output Valve -






Anode


250 volts









Screen


60 volts

Cathode

3 volts

V6,6U5/6G5
Zero Indicator -





Target


250 volts

Heaters:



6.25 volts A.C.



H.T. (1st Electrolytic)


270 volts



H.T. (2nd Electrolytic)

260 volts

V5, 6X5G  A.C. on plates  

335+335 volts

(b)
Approximate Resistance Va1ues.


Output Transformer:

Primary 600 Ω







Secondary 30 Ω


Power Transformer:

Primary 27 Ω







Secondary 325 Ω/side


Chokes, Filter:


450 Ω

Chokes, low-pass filter: 
1,000 Ω


Oscillator Coils:

Primary  12 Ω







Secondary 24 Ω (centre tapped)

Fixed Coil in fixed 

oscillator anode cir​cuit:
8Ω

SECTION G.

The following list of components is included to provide proper identification when ordering replacement parts.  When ordering, specify the item by its symbol, (where possible) as shown on the Schematic Diagram, followed by the description and marked value. In addition, specify the Type Number of the unit and its Serial Number.



Valves.

	V1
	Radiotron Type 6J8G,
	Variable Oscillator.

	V2
	Radiotron, Type GJ8G,
	Fixed Oscillator.

	V3
	Radiotron Type 6J8G,
	Mixer Valve.

	V4
	Radiotron Type 6V6G,
	Output Valve.

	V5
	Radiotron Type 6X5G,
	Rectifier Valve.

	V6
	Radiotron Type 6U5/6G5
	Zero Indication.


Transformers

	T1
	
Type lTX7l27,


	
Output Transformer.

	T2
	
Part No. 5684A,
	
Power Transformer





Resistors.



Location
	R1


R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14
	30,000 Ω 1/4 watt

15,000 Ω 1/4 watt

50,000 Ω 1/4 watt

50,000 Ω 1 watt

50,000 Ω 1/4 watt

1 MΩ 1/3 watt

30,000 Ω 1/4 watt

15,000 Ω 1/4 watt

50,000 Ω 1/4 watt

50,000 Ω 1 watt

50,000 Ω 1/4 watt

1,000 Ω 1/4 watt

50,000 Ω 1 watt

100,000 Ω 1/2 watt
	Plate Stabilising Resistor V1

Plate dropping resistor V1

Grid Leak V1

Screen dropping resistor V1

Plate load resistor V1

Grid Leak V3.

Plate Stabilising Resistor V2

Plate dropping resistor V2

Grid Leak V2.

Screen dropping resistor V2

Plate load resistor V2

Cathode resistor, V3

Screen dropping resistor V3

Plate load resistor, V3.
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	Resistors


	Location

	R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26
	100,000 Ω Potentiometer

100,000 Ω 1/4 watt

1.75 MΩ  1/4  watt

250 Ω 3 watts


500,000 Ω 1/2 watt

500,000 Ω 1/2 watt

10,000 Ω 1/2 watt

1 M Ω 1/3 watt

1 M ΩQ 1/3 watt

3,000 Ω 1/3 watt

200 Ω 1/3 watt

200 Ω 1/3 watt


	Grid voltage control V4

Grid Leak V4.

Feedback resistor V4.

Cathode resistor V4.

Screen dropping resistor,V4

Bleeder resistor

Plate dropping resistor V6

Plate load resistor V6

Grid Leak V6

Grid Leak V3

Plate dropping resistors V5

Plate dropping resistor V5

	
	Inductances.


	

	L1

L2

L3

L4

L5

L6

L7
	Coil Assemb1y 7077V36

Coil Assembly 7077V36

Coil Assembly  7077V38

Coil Assembly 7077V39

Coil Assembly 7077V39

Choke TA37A

Choke TA37A
	Variable Oscillator Coil. 

Fixed Oscillator Coil. 

Filter Plate circuit fixed oscillator

Filter V3-V4.

Filter V3-V4.

Filter Choke H.T. supply

Filter Choke H.T. supply


	
	Condensers.


	

	C1

C2

C3

C4

C5

C6

C7
	500 µµF silvered Mica, ± 1% (2 in parallel) 

Single gang variable 

Condenser 7U5363 (Mod.)

500 µµF silvered mica, ±2%

0.1 µF 350V Wkg. tubular

0.1 µF 350V Wkg. tubular

500 µµF silvered mica ±1% (2 in parallel)
	Tuning condenser for L1

Tuning condenser for L1 

Set zero condenser.

Grid condenser V1

Plate By-pass V1

Screen by-pass VI

Tuning condenser for L2
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	Condensers. (Ctd.)


	

	C8

C9

C10

C11

C12

C13

C14

C15

C16

C17

C18

C19

C20

C21

C22

C23

C24

C25

C26

C27

C28

C29


	500 µµF silvered mica ±2%

0.1 µF 350V Wkg. Tubular

0.1 µF 350V Wkg. Tubular

12 µµF Ceramicon

4,000 µµ Mica S6773

0.05 µF 350V Wkg. Tubular

0.5 µF 350V Wkg. Tubular

0.02 µF 350V Wkg. Tubular

70 µµF  Mica ±5% Type 3381/N

70 µµF  Mica ±5% Type 3381/N

70 µµF  Mica ±5% Type 3381/N

70 µµF  Mica ±5% Type 3381/N

12 µµF Ceramicon

0.01 µF 350V Wkg. Tubular

0.005 µF 700V Wkg. Tubular

150 µµF Mica S6771

0.5 µF 350V Wkg. Tubular

0.1 µF 350V Wkg. Tubular

16 µF 500V Wet Electrol​ytic Type LA852

16 µF 500V Wet Electrol​ytic Type LA852


	Grid condenser V2.

By-pass condenser R8.

Screen By-pass V2.

Coupling Condenser Vl-V3

Parallel Tuning Condenser L3

Blocking condenser Plate V2

Screen By-pass V3. 

Coupling condenser V3-V4

Series Filter condenser L4

Series Filter condenser L4

Series Filter condenser L5

Series Filter condenser L5

Parallel Tuning condenserL5 

Grid condenser V6.

Feedback condenser V4

By-pass condenser R16

Screen By-pass V4

By-pass R20

Filter condenser.

Filter condenser.


	
	Fuses.
	

	F1

F2


	1 amp. “Auto” type

1 amp. “Auto” type


	A.C. supply lead “Common”

A.C. supply lead “200-230”

or                        “ 230-260”


