LOW FREQUENCY

SIGNAL GENERATORS J1B & J2B

ADVANCE ELECTRONICS LIMITED
Instrument Division

Roebuck Road, Hainault, Ilford, Essex, England.
Telephone: Hainault 4444 Telegrams: Attenuate Ilford.
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The J1B and J2B Signal Generators, like their well-established forerunners the J1
and J2, are two similar instruments which provide sinusoidal outputs in the fre-
quency range 15c/s to50kc/s. Twoseparate output arrangements with continuous
level control are provided on each instrument. One output is of 600{L impedance
and isolated from earth, having a maximum output level of 1W; the alternative
output has an impedance of 51 connected to earth and with an output level of at
least 500 milliwatts.

The J1B version of the instrument uses a calibrated output control to give an in-
dication of output level, while the ]J2B output level is indicated on a front panel
meter. _

Each instrument contains a resistance-capacitance Wien bridge oscillator which
is connected to the output stage via a buffer amplifier. The inherent stability of
the oscillator and the use of feedback circuits contribute to an output which is sub-
stantially constant over the whole frequency range. Overall distortion at full
output power is less than 2% (34dB down on fundamental).

The J1B and J2B operate from a.c. power supplies of 105 to 125V and210to250V,
40 to 100c/s.




SPECIFICATION

Frequency Ranges

Output

Output Impedance

Attenuator

Distortion

Power Supplies

SECTION 2

A - 4kc/s to S0kc/s
B - 300c/s to 4kc/s
C - 15¢/s to 300c/s

Accuracy + (2% + 1c/s).

Output into 6002 0.1mW to 1W (0.25V
to 25V), continuously variable.

Accuracy: Model J1B + 2dB
Model J2B + (1dB + 1 .5%
F.S.D.)

Maximum output into 5¢) greater than
500mW, continuously variable.

The output impedance approximates to
600QL over thewhole range. Where close
accuracy is required the 20dB attenuator
should be used.

A 20dB 600Q) : attenudtor is incorporated.
This is a 7T pad built of close tolerance
resistors.

When switched in circuit it provides a
very accurate output impedance with a
maximum output of 10mW (2.5V).

Totalharmonic and hum content as com-
pared with fundamental, above 100c/s:
better than 34dB down (2%) at full
output’ .
better than 40dBdown (1%)at 100mW .

There is a slight increase in distortion
below 100c/s, but it is still low, down to
15¢/s.

J1B, J2B: 105to 125V, 210 to 250V, a.c.
only, 40 to 100c/s.
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Consumption

Dimensions

Weight

Finish
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Approximately 40W.

11 1/8in. wide, 7 5/8in. high, 9 5/8in.
deep (28.3 x 19.4 x 24 .4cm).

20 1b (9. 1kg).

Light blue case and side panels with otter
grain finish, medium grey painted frame
with light grey front panel. Case colour
similar to BS38lc: 1948, tint No. 692.
Other colours conform to BS2660; frame
tint No. 9-095, front panel tint No. 9-093.
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3.1 POWER SUPPLY

The standard J1B and J2B are normally despatched with the supply transformer
set to operate at 210 to 250V.

For operationat 105 to 125V the supply transformer tappings must be changed as
follows:

(1) Remove the four instrument head screws from the left hand side of the in-
strument and carefully withdraw the side panel. The supply transformer
is located on the left hand side of the chassis behind the OUTPUT CONTROL.

(2) Remove the connection between tag 2 and tag 3. Connect tag 1 to tag 2, and

tag 3 to tag 4. Replace the left hand side panel.

The instrument is provided with a 3-core cable so that the case may be earthed
to the supply earth if desired.

The on-off switch is incorporated in the output control.
3.2 FREQUENCY

A signal of any frequency between 15c/s and 50kc/s is set by using the range
switch in conjunction with the calibrated dial.

Continuous adjustment is by means of the slow motion control situated centrally
on the dial.

3.3 OUTPUT IMPEDANCES

Two alternative output impedances are available as follows:

(a) A 600Q) output from the right hand pair of red terminals, labelled 600LL .
The accuracy of the output impedance is greatly improved when the 20dB
attenuator is in use. These terminals are not earthed, but an earth con-
nection to either terminal can be made if desired.

(b) A 5Q output from the black E terminal (an earthing terminal) and the ad-
jacent red terminal. The earthing terminal can be used for general earth
connections as required.



WL LLINIY L ARLN (SRR NI N

3.4 OUTPUT LEVEL CONTROLS

Variation of the output level is accomplished by means of a front panel potentio-
meter control and a 20dB attenuator which can be switched into circuit.

On the J1B, the output control is calibrated in volts and watts (into 600{Y). When
the attenuator is switched in circuit, the voltage scale should be divided by 10.
Thevoltage at high impedance with the 20dB attenuator in use is twice the voltage
indicated, with no increase in distortion. When the J1B is used with a high im-
pedance termination and the 20dB attenuator is not used, avoltage approximately
twice that indicated is obtained with some increase in distortion at high levels.

On the ]2B, the output without the 20dB attenuator is that indicated by the meter,
there being no increase in distortion if the output is not terminated. When the
20dB attenuator is in circuit and the output is loaded with 600} , the outputvolt-
age is one-tenth of that indicated. When the load is of high impedance the out-
put voltage is one-fifth of that indicated.

The output level at the 50 sockets of the J1B and J2B is controlled by the OUTPUT
control alone, and a maximum output of S00mW is available from either instru-

ment. -
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4.1 GENERAL

The J1B and J2B have excellent component accessibility and any maintenance task
can easily be carried out after the mHBEm removal of a side-panel or the wrap-
round case. The generdl clir¢uit>diagram: of both instruments is Ecmﬂmnmn in
Fig. 3.

4.2 FUSE REPLACEMENT

Viewing the instrument from the rear, remove the right hand side-panel. Fuse
FS1 will be :BEm&mﬂmE accessible to the rear of the supply transformer T3.
The correct replacement fuse is a 500mA Belling Lee type L1055 or equivalent,
Advance Part No. 352.

4.3 VALVE REPLACEMENT

All the valves are mounted on the upper half of the instrument chassis and are
accessible when the case is withdrawn, after Hmaoﬁum four instrument head
screws atthe rear. Instrument calibration will not normally be affected by valve
replacement, but changing V1 will require a check of the currentthrough TH1 as
outlined in para. 4.5 (5).

4.4 INTRODUCTION TO RECALIBRATION

After a long period in service the instrument may need some small internal adjust-
ments to regain maximum frequency or voltage calibration.ac¢uracy. The en-
tire recalibration procedure is listed below but unnecessary tampering of preset
controls is not recommended.

4.5 VOLTAGE CALIBRATION J1B

(1) Switch on the instrument and terminate the 6001 output terminals via a
switch in a 600CY, 1% resistor having-a minimum rating of 1.5W.

) ‘Connect the 6000} terminals to the 'Y" input of an omo:_omnovm mna m&:mn sﬁ
signal generator frequency to lkc/s.

(3) Turn the OUTPUT control fully counter-clockwise until the display on the
oscilloscope just becomes a straight line. This is the position of zero out-
put and the index line on the OUTPUT knob msoﬁa coincide with the zero
point on the voltage scale. If necessary, remove the plastic top from the
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knob and adjust the relative position of the knob on the shaft until the index
mark and zero mark coincide.

Turnthe OUTPUT control to 25 on the voltage scale and adjust the frequency
to 50kc/s. Connect a valve voltmeter VM77B or similar instrument to the
terminated 600C) output terminals and adjust preset potentiometer R14 at
the rear, until a reading of 26V is obtained.

Connect the valve voltmeter VM77B across R34 and adjust the output fre-
quency to 50kc/s. A minimum voltage of 13mV should be measured across
R34. If the voltage is less than 13mV, replace V1. If the voltage is still
less than 13mV, replace THI1.

VOLTAGE CALIBRATION ]J2B

Switch on the instrument and terminate the 600{)l output terminals via a
switch in a 600Q2 , 1% resistor having a minimum rating of 1.5W.

Connect the 600{Y terminals to a valve voltmeter VM77B or similar instru-
ment. With the frequency set for lkc/s, turn the OUTPUT control to a
maximum, fully clockwise.

Unlock R33 by turning the central screw counter-clockwise. Adjust R33 by
rotating the 6BA nut surrounding the locking screw, until a meter reading of
27V is obtained. Lock R33 in this position by rotating the central screw
clockwise, while keeping the nut steady. _

Set the H.Hm@,cmzo% to 30kc/s and readjust R14 until an oc%cﬁ level of 27V is
obtained with the OUTPUT control set to maximum.

Connect the valve voltmeter VM77B across R34 and adjust the output fre-
quency to 50kc/s. A minimum voltage of 13mV should be measured across
R34. If the voltage is less than 13mV, replace valve V1. If the voltage is
still less than 13mV, replace THI.

OUTPUT IMPEDANCE ADJUSTMENT

Reduce the output level toan indicated 15V and switch out the 600() termina-
tion. Adjust the output level to give exactly full scale deflection (FSD).

Switch in the 600{l termination and adjust preset potentiometer R24 atthe
rear, until the output is exactly half FSD. ' Repeat this procedure until the
output reading with the 600{) load is exactly half the reading with no load.

MlAa AN Arrfkrvi1d <avmrnm T sm 17 1T am mrvrr v oo o~ an o o de
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4.8 FREQUENCY CALIBRATION

(1) Adjustthe600 terminated outputlevelto 6V and, with the aid of an oscillo-

@)

@)

scope, use Lissajous displays to check the generator frequency mmmEmn a
reference mﬂ@@ﬁgg rwﬁbm an accuracy of at least +0.2%.

Set the frequency to meﬁ\m and,  after carefully removing any sealing wax,
adjust the Phillips type teimmer C4 to obtain a stationary Lissajous display.
Access to C4 is obtained after removing the: screening can as described in
para. 4.8 (3).

To adjust the frequency towards the-4kc/s end of the range A, release the
screening can that covers the ganged capacitors by removing three 4BA nuts
on the underside -of the chassis. Adjust the outer plates only of the gangéd
capacitors C5 and C6, to align the scale figures to the output frequency .

NOTE The calibration of range A affects the calibration of both B and C ranges,

()

®)

(©6)

(7

and must therefore be carried out with great care.

Switch to range C and set the scale to 25¢/s. Adjust the output to Q.So%
25c/s by using a 5S0€) potentiometer substituted temporarily in place of R15.

Switch to 50kc/s and make any necessary adjustments to C4. Repeat the
adjustments at 25c/s-and 50kc/s until both frequencies are correct, by re-
ference to the scale. Measure the resistance of the 50{1 potentiometer in
circuit and replace with the nearest preferred value resistor, iW rating
(R15). Solder the resistor between R7 and the earth tag at the rear of the
range switch Sla.

Switch to range C and adjust C1 for correct scale calibration at 300c/s. If
adjustment at 300c/s is not possible, readjust C4 until adjustment to 300c/s
can be made using Cl. Before continuing further adjustments recalibrate
range A at 50kc/s using C3. Check that calibration at 25¢/s and 300c/s is
not affected. Check calibration accuracy at 200c/s, 100c/s, 50c/s, 25c/s
and 20c/s. If an error greater than 1% exists at 100c/s first recheck that
the A range calibration is correct. Next check R1 and R4 are within 1% of
1OMQL. .

Switch torange Band adjust C2 for correct scale calibration at 4kc/s. Check
the scale accuracy at the main points throughout the range. If frequencies
are low, a resistor of 7500 to2.2K{) mustbe wired in series with R3 (70K
on range A), and range A will need recalibration. Further adjustment of
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R15 at 25c/s may be necessary. If frequencies are high, a resistor of
5.6KQ to 22K(Q)L mustbewired in series with R1 (1M} on B range) in order
to spread out the range.

When the calibration is complete replace the screening can but do not secure
to the chassis.

Readjust C4 through the appropriate hole in the screening can to correct the
calibration at the high frequency end of all ranges. Adjustment to Cl and
C2 may also be necessary. Permanently fix C4 with sealing wax and replace
the screening can, securing it firmly to the chassis with three 4BA nuts.

(10) Check that calibration over the entire frequency range is within + 1%.

(11) With the OUTPUT control set to a maximum check that the frequency does

4.9

1)

@)

3)

“)

)

(6)

()

10\

not vary at the high frequency end of all ranges by more than 0.5%.
FINAL ADJUSTMENTS

Check output impedance at lkc/s as in para. 4.7 and adjust R24 as neces-
sary. :
Set OUTPUT control toa maximum and adjust output to exactly 27V using R14

at 4kc/s, B range or 50kc/s, A range. Make adjustments at the frequency
which produces the lower output level.

With the ocﬁ:.ﬂ at 27V, 50kc/s check the voltage across R34 using the valve
voltmeter. The voltage should not be less than 13mV.

Set output to 25V, lkc/s and check distortion on a distortion meter. Dis-
tortion should not exceed 1.5%. On the J2B repeat this check at the +20dB
mark on the meter, when the distortion should not exceed 0.7%. Excessive
distortion figures in either case couldbe due to hum i.e. insufficient smooth-
ing of HT or of ripple injection at V2 grid. Check components R17, C12,
R21.

Check the distortion on range A at 4kc/s, 25V. Distortion should be no
greater than 2%. _

Connect a valve voltmeter to the 5{) output terminals. Switch in the 20dB
attenuator. The output level should be between 2.2V and 2.6V.

Replace the cover and side panels and recheck the frequency and output levels
at both ends and mid-scale of each range.

L p R I T . R [ T
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This instrument is guaranteed for a period of one year from its delivery to the
purchaser, covering the replacement of defective parts other than valves, semi-
conductors and fuses. Valves and semiconductors are subject to the manufact-
urers' guarantee.

We maintain comprehensive after sales facilities and the instrument can, if
necessary, be returned to our factory for servicing. The Type and Serial Num-
ber of the instrument should always be quoted, together with full details of the
service required. The Service Department can also provide maintenance and
repair information by telephone or letter.

Equipment returned to us for servicing must be adequately packed, preferably
in the special box supplied, and shipped with transportation charges prepaid.
We can accept no responsibility for instruments arriving damaged. Should the
‘cause of failure during the guarantee period be due to misuse or abuse of the
instrument, or if the guarantee has expired, the repair will be put in hand with-
out delay and charged unless other instructions are received.

OUR SALES, SERVICE AND ENGINEERING DEPARTMENTS ARE READY TO
ASSIST YOU AT ALL TIMES.

Manual Part No. 17869
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LIST OF COMPONENTS

RESISTORS (RRC 55WDI8 unless specified) CAPACITORS (Wima Tropyfol M unless specified) VALVES
Ref Description Part No|| Ref Description Part No.|| Ref Description Part No.
R1 13M * 1% Welwyn C23 4377 Cl1 Vi ECC88 4348
R2 M * 1% Welwyn C22 6701 c2 4/20pF Trimmer Triko 004a/10BMD.20| 4910 vz 6C4 (EC90) 4349
R3 T0K * 1% Welwyn C22 6702 c3 V3 EL84 12785
R4 13M  +1%  WelwynC23 4377 || ca {aopF Trimmer Mullard PN2621236 1620 | va EZ81 12070
R3S M +1% ‘Welwyn C22 6701 cs

- MISCE LLANEOUS

5324532, 2 Polar E24 C1602 11859

Ré | 70K +1%  Welwyn C22 o102 || ce Pr gang Polar E24 Type
R7 150K + 5% Welwyn C21 10253 c7 0.1uF 400V 2385 Ref
R8 22K +10%  Erie8 6706 || c8 |sur 450V DG electrolytic Hunts JESS3T 10760 || FS! | Fuse 500mA B/Lee LI0SS 332
R9 | S00®  +10%  Erie 16 6704 || ¢ lo.wF 400v 2385 || mr1
R10 1.8K +5% 310 C10 10pF 10% Hunts Hi-Q N750 7703 MR2

- o Q Rectifier Mullard OA70 (2B only) 342
RII | 220K +5% 023 || cu NOT USED MR3
R12 22K * 10% Erie 8 6706 c12 U.IuF 400V 2385 MR4
RIB | 1x 45% 34 || c13 |o.2zF 400V 4531
Rs | sk Preset Pot. Colvern CLR901 | 7700 || c14 |[0.wF 400V 2a8s || M Meter 0-40V mmmom._o_«mvwas DC | Als132
R15 Adjusted during manufacture. Cl15 .022uF 400V 4243
RI6 | 47k +s% a8 16 N1 Neon pilot lamp 100-125V 1165

- 16+16uF 350V DC electrolytic Hunts JE413 7014
RI7 [IM 5% 766 || c17 s1 Range switch D No. A4876 17267
RIB | 56k +5% 756 || c18

- L 0.005uF 250V AC Erie ERL1304 BS613 478 || S2 Attenuator switch 7702
R19 | 27K 5% 3L el s3 Mains switch
R20 62K +10% Erie 16 7905 c20

- 16+16uF 350V DC electrolytic Hunts JE413 7014
R21 2.2K * 5% RRC 5SWD33 2351 Cc21
R22 M + 10% Erie 16 1171

= 1 Output transformer low MT31S
R23 | 2700 +10%  Exie 16 3418

- T2 Output transformer high MT316
R24 1K Preset Pot. Colvern CLR901 7699

= T3 Mains transformer MT314B

R25 7509 +5% Erie 2 7780

: Input 105-125V
R26 2.97K +1% Welwyn C22 3614 50-100c/s

210-250v

R27 7330 * 1% Welwyn C22 3613
R28 | 500@  +10%  W/W Dubilier AL 11248 THL | STR&C Thermistor 1522/100 6719
R29 | 228 +10%  Erie8 6850 TH2 | Thermistor Al4 1 811
R30 | 220 +10%  Erie8 6850 |

N Instruction Manual 17869
R31 10092 * 10% Erie 16 3416
R:2 | 33K  +5% (28 only) 317 )
R3 | 10K Preset Pot. Egen 123 (2B only)| 1064 |

NOTES:
1 For J1B NA only, T3 prima
117V 25-60c/s supplies.
2 Meter M1 used on Sig. Gen
3 All D.C. measurements wi
All A.C. measurements wil

| (Advance Type 77C) with J1.
25V output.
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INTRODUCTION : SECTION 1

The J1B and ]J2B Signal Generators, like their well-established forerunners the J1
and J2, are two similar instruments which provide sinusoidal outputs in the fre-
quency range 15c/s to50kc/s. Twoseparate output arrangements with continuous
level control are provided on each instrument. One output is of 600 impedance
and isolated from earth, having a maximum output level of 1W; the alternative
output has an impedance of 5£) connected to earth and with an output level of at
least 500 milliwatts .

The ]J1B version of the instrument uses a calibrated output control to give an in-
dication of output level, while the ]2B output level is indicated on a front panel
meter .

Each instrument contains a resistance-capacitance Wien bridge oscillator which
is connected to the output stage via a buffer amplifier. The inherent stability of
the oscillator and the use of feedback circuits contribute to an output which is sub-
stantially constant over the whole frequency range. Overall distortion at full
output power is less than 2% (34dB down on fundamental).

The J1B and ]J2B operate from a.c. power supplies of 105 to 125Vand210to230V,
40 to 100c/s.




SPECIFICATION

Frequency Ranges

Output

Output Impedance

Attenuator

Distortion

Power Supplies

SECTION 2

A - 4kc/s to 50kc/s
B - 300c/s to 4kc/s
C - 15¢/s to 300c/s

Accuracy + (2% + 1c/s).

Output into 600€x 0.1mW to 1W (0.25V
to 25V), continuously variable.

Accuracy: Model J1B + 2dB
Model J2B + (1dB + 1.5%
F.S5.D.)

Maximum output into 5¢) greater than
500mW, continuously variable.

The output impedance approximates to
6000Y over the whole range. Whereclose
accuracy is required the 20dB attenuator
should be used.

A 20dB 600Q) - attenuator is incorporated.
This is a TT pad built of close tolerance
resistors.

When switched in circuit it provides a
very accurate output impedance with a
maximum output of 10mW (2.5V).

Totalharmonic and hum content as com-
pared with fundamental, above 100c/s:
better than 34dB down (2%) at full
output. .
better than 40dBdown (1%)at 100mW.

There is a m:mrﬂ. increase in distortion
below 100c/s, but it is still low, down to
15¢/s.

J1B, J2B: 105to125V, 210 to 250V, a.c.
only, 40 to 100c/s.



SPECIFICATION

Consumption

Dimensions

Weight

Finish

SECTION 2

Approximately 40W.

11 1/8in. wide, 7 5/8in. high, 9 5/8in.
deep (28.3 x 19.4 x 24 .4cm).

20 1b (9.1kg).

Light blue case and side panels with otter
grain finish, medium grey painted frame
with light grey front panel. Case colour
similar to BS38lc: 1948, tint No. 692.
Other colours conform to BS2660; frame
tint No. 9-095, front panel tint No. 9-093.




OPERATION SECTION 3

3.1 POWER SUPPLY

The standard J1B and J2B are normally despatched with the supply transformer
set to operate at 210 to 250V.

For operationat 105 to 125V the supply transformer tappings must be changed as
follows:

(1) Remove the four instrument head screws from the left hand side of the in-
strument and carefully withdraw the side panel. The supply transformer
is located onthe left hand side of the chassis behind the OUTPUT CONTROL.

(2) Remove the connection between tag 2 and tag 3. Connect tag 1 to tag 2, and
tag 3 totag 4. Replace the left hand side panel.

The instrument is provided with a 3-core cable so that the case may be earthed
to the supply earth if desired.

The on-off switch is incorporated in the output control.
3.2 FREQUENCY

A signal of any frequency between 15c/s and 50kc/s is set by using the range
“switch in conjunction with the calibrated dial.

Continuous adjustment is by means of the slow motion control situated centrally
on the dial.

3.3 OUTPUT IMPEDANCES

Two alternative output impedances are available as follows:

(a) A 600y output from the right hand pair of red terminals, labelled 600£L .
The accuracy of the output impedance is greatly improved when the 20dB
attenuator is in use. These terminals are not earthed, but an earth con-
nection to either terminal can be made if desired.

(b) A 5Q. output from the black E terminal (an earthing terminal) and the ad-
jacent red terminal. The earthing terminal can be used for general earth
connections as required.



OPERATION SECTION 3

3.4 OUTPUT LEVEL CONTROLS

Variation of the output level is accomplished by means of a front panel potentio-
meter control and a 20dB attenuator which can be switched into circuit.

On the J1B, the output control is calibrated in volts and watts (into 600£Y). When
the attenuator is switched in circuit, the voltage scale should be divided by 10.
Thevoltage at high impedance with the 20dB attenuator in use is twice the voltage
indicated, with no increase in distortion. When the J1B is used with a high im-
pedance termination and the 20dB attenuator is not used, avoltage approximately
twice that indicated is obtained with some increase in distortion at high levels.

On the J2B, the output without the 20dB attenuator is that indicated by the meter,
there being no increase in distortion if the output is not terminated. When the
20dB attenuator is in circuit and the output is loaded with 600{y , the outputvolt-
age is one-tenth of that indicated. When the load is of high impedance the out-
put voltage is one-fifth of that indicated.

The output level at the 500 sockets of the J1B and J2B is controlled by the OUTPUT
control alone, and a maximum output of S00mW is available from either instru-
ment.




MAINTENANCE SECTION 4

4.1 GENERAL

The J1B and J2B have excellent component accessibility and any maintenance task
can easily be carried out after the ma_Em removal of a side-panel or the wrap-
round case. The generdl clirguit>diagram: of both instruments is EEmHHmnma in
Fig. 3.

4.2 FUSE REPLACEMENT

Viewing the instrument from the rear, remove the right hand side-panel. Fuse
FS1 will be immediately accessible to the rear of the supply transformer T3.
The correct replacement fuse is a 500mA Belling. Lee type L1055 or equivalent,
Advance Part No. 352.

4.3 VALVE REPLACEMENT

All the valves are mounted on the upper half of the Emﬁcamuﬂ chassis and are
accessible when the case is withdrawn, after HmBoﬁsm four instrument head
screws attherear. Instrument calibration will not normally be affected by valve
replacement, but changing V1 will require a check of the currentthrough TH1 as
outlined in para. 4.5 (5).

4.4 INTRODUCTION TO RECALIBRATION

After a long period in service the instrument may need some small internal adjust-
ments to regain maximum frequency or voltage calibration.ac¢uracy. The en-
tire recalibration procedure is listed below but unnecessary tampering of preset
controls is not recommended.

4.5 VOLTAGE CALIBRATION J1B

(1) Switch on the instrument and terminate the 600} output terminals via a
switch in a 600€Y, 1% resistor having a minimum rating of 1.5W.

2) ‘Connect the 6000} terminals to the 'Y’ input of an oscilloscope and w&cmﬂ 9@
signal generator frequency to lkc/s.

(3) Turn the OUTPUT control fully counter-clockwise until the display on the

oscilloscope just becomes a straight line. This is the position of zero out-
put and the index line on the OUTPUT knob mwocﬁ coincide:with the zero
point on the voltage scale. If necessary, remove the Emmﬁo top from the

8
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(4)

6))

4.6

(1)

)

3)

4)

&)

4.7

(1

()

knob and adjust the relative position of the knob on the shaft until the index
mark and zero mark coincide.

Turnthe OUTPUT control to 25 on the voltage scale and adjust the frequency
to S0kc/s. Connect a valve voltmeter VM77B or similar instrument to the
terminated 600C) output terminals and adjust preset potentiometer R14 at
the rear, until a reading of 26V is obtained.

Connect the valve voltmeter VM77B across R34 and adjust the output fre-
quency to 50kc/s. A minimum voltage of 13mV should be measured across
R34. If the voltage is less than 13mV, replace V1. If the voltage is still
less than 13mV, replace TH1.

VOLTAGE CALIBRATION ]2B

Switch on the instrument and terminate the 600{)l output terminals via a
switch in a 600Q2 , 1% resistor having a minimum rating of 1.5W.

Connect the 600X terminals to a valve voltmeter VM77B or similar instru-
ment. With the frequency set for lkc/s, turn the OUTPUT control to a
maximum, fully clockwise.

Unlock R33 by turning the central screw counter-clockwise. Adjust R33 by
rotating the 6BA nut surrounding the locking screw, until a meter reading of
27V is obtained. Lock R33 in this position by rotating the central screw
clockwise, while keeping the nut steady .

Set the frequency to 50kc/s and readjust R14 until an output level of 27V is
obtained with the OUTPUT control set to maximum.

Connect the valve voltmeter VM77B across R34 and adjust the output fre-
quency to 50kc/s. A minimum voltage of 13mV should be measured across
R34. If the voltage is less than 13mV, replace valve V1. If the voltage is
still less than 13mV, replace THI.

OUTPUT IMPEDANCE ADJUSTMENT

Reduce the output level toan indicated 15V and switch out the 600(). termina-
tion. Adjust the output level to give exactly full scale deflection (FSD).

Switch in the 600{l termination and adjust preset potentiometer R24 atthe
rear, until the output is exactly half FSD. Repeat this procedure until the
output reading with the 600() load is exactly half the reading with no load.
The 6000). output impedance will now be correct. .

9
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4.8 FREQUENCY CALIBRATION

(1)

@)

3)

Adjustthe 600 terminated o.c@:ﬂ levelto 6V and, with the aid of an oscillo-
scope, use Lissajous displays to check the generator frequency against a
reference frequency having an accuracy of at least +0.2%. .

Set the frequency to 50kc/s and, after carefully removing any sealing wax,
adjustthe Phillips type teimmer C4 to obtain a stationary Lissajous display.
Access to C4 is obtained after removing the screening can as described in
para. 4.8 (3). _

To adjust the frequency towards _&m..»wo\m end of the range A, release the

‘screening can that covers the ganged capacitors by removing three 4BA nuts

on the underside -of the chassis. Adjust the outer-plates only of the ,mmhmmm
capacitors C5 and C6, to align the scale figures to the output frequency.

NOTE The: calibration of range A affects the calibration of both B and C ranges,

(4)

®)

(6)

(7)

and must therefore be carried out with great care.

Switch to range C and set the scale to 25¢/s. Adjust the output to mwmoﬂw
25c/s by using a 50€). potentiometer substituted temporarily in place of R15.

Switch to 50kc/s and make any necessary adjustments to C4. Repeat the
adjustments at 25c/s-and 50kc/s until both frequencies are correct, by re-
ference to the scale. Measure the resistance of the 50(2 potentiometer in
circuit and replace with the nearest preferred value resistor, iW rating
(R15). Solder the resistor between R7 and the earth tag at the rear of the
range switch Sla.

Switch to range C and adjust C1 for correct scale calibration at 300c/s. If
adjustment at 300c/s is not possible, readjust C4 until adjustment to 300c/s
can be made using Cl. Before continuing further adjustments recalibrate
range A at 50kc/s using C3. Check that calibration at 25¢/s and 300c/s is
not affected. Check calibration accuracy at 200c/s, 100c/s, 50c/s, 25c/s
and 20c/s. If an error greater than 1% exists at 100c/s first recheck that
the A range calibration is correct. Next check R1 and R4 are within 1% of
10MQY. .

Switch torange Band adjust C2 for correct scale calibration at 4kc/s. Check
the scale accuracy at the main points throughout the range. If frequencies
are low, a resistor of 7500) to 2.2K{Q). mustbe wired in series with R3 (70K{)L
on range A), and range A will need recalibration. Further adjustment of

10
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@)

(€))

R15 at 25c/s may be necessary. If frequencies are high, a resistor of
5.6KQ to 22K()L mustbe wired in series with R1 (1IMQ) on B range) in order
to spread out the range.

Whenthe calibrationis complete replace the screening can but do not secure
to the chassis.

Readjust C4 through the appropriate hole in the screening can to correct the
calibration at the high frequency end of all ranges. Adjustment to C1 and
C2 may also be necessary. Permanently fix C4 with sealing wax and replace
the screening can, securing it firmly to the chassis with three 4BA nuts.

(10) Check that calibration over the entire frequency range is within + 1%.

(11) With the OUTPUT control set to a maximum check that the frequency does

4.9

6y

@)

&)

“)

6))

(6)

()

(8)

not vary at the high frequency end of all ranges by more than 0.5%.
FINAL ADJUSTMENTS

Check output impedance at lkc/s as in para. 4.7 and adjust R24 as neces-
sary. :

Set OUTPUT control toa maximum and adjust output to exactly 27V using R14
at 4kc/s, B range or 50kc/s, A range. Make adjustments at the frequency
which produces the lower output level.

With the oc%ﬁ at 27V, 50kc/s check the voltage across R34 using the valve
voltmeter. The voltage should not be less than 13mV.

Set output to 25V, lkc/s and check distortion on a distortion meter. Dis-
tortion should not exceed 1.5%. On the ]J2B repeat this check at the +20dB
mark on the meter, when the distortion should not exceed 0.7%.  Excessive
distortionfigures in either case couldbe due to hum i.e. insufficient smooth-
ing of HT or of ripple injection at V2 grid. Check components R17, C12,
R21.

Check the distortion on range A at 4kc/s, 25V. Distortion should be no
greater than 2%. _

Connect a valve voltmeter to the 5{) output terminals. Switch in the 20dB
attenuator. The output level should be between 2.2V and 2.6V.

Replace the cover and side panels and recheck the frequency and output levels
at both ends and mid-scale of each range.

Recalibration is now complete.
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GUARANTEE AND SERVICE FACILITIES SECTION 5

This instrument is guaranteed for a period of one year from its delivery to the
purchaser, covering the replacement of defective parts other than valves, semi-
conductors and fuses. Valves and semiconductors are subject to the manufact-
urers' guarantee.

We maintain comprehensive after sales facilities and the instrument can, if
necessary, be returned to our factory for servicing. The Type and Serial Num-
ber of the instrument should always be quoted, together with full details of the
service required. The Service UmvaﬂBmE can also provide maintenance and
repair information by telephone or letter.

Equipment returned to us for servicing must be adequately packed, preferably
in the special box supplied, and shipped with transportation charges prepaid.
We can accept no responsibility for instruments arriving damaged. Should the
cause of failure during the guarantee period be due to misuse or abuse of the
instrument, or if the guarantee has expired, the repair will be put in hand with-
out delay and charged unless other instructions are received.

OUR SALES, SERVICE AND ENGINEERING DEPARTMENTS ARE READY TO
ASSIST YOU AT ALL TIMES.

Manual Part No. 17869
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LIST OF COMPONENTS
RESISTORS (RRC SSWDI8 unless specified) CAPACITORS (Wima Tropyfol M unless specified) VALVES
Ref Description Part No | Ref Description Part No.|| Ref Description Part No.
R1 13M * 1% Welwyn C23 4377 C1 Vi ECC88 4548
R2 IM +1% . Welwyn C22 6701 c2 | 4/20pF Trimmer Triko 004a/10BMD.20 [ 4910 || v2 6C4 (EC90) 4549
R3 0K +1%  Welwyn C22 6702 c3 v3 EL84 12785 ;
R4 13M  +1%  Welwyn C23 4377 || c4 |3opF Trimmer Mullard PN2821236 1620 || v4 EZ81 12070
RS M +1% Welwyn C22 6701 cs :
- 2453 2 Pol ci602 | 1185 MISCELLANEOUS ] i
R6 70K +1%  Welwyn C22 6702 || ce [ |52 gang Polar E24 Type 4 !
R7 | 150K  #5%  WelwyncC2l 10253 || c7 |o.wF 400v 2385 || Ref
RS 2K #1085 Erie8 6706 || c8 |sur 450V DC electrolytic Hunts JESS3T 10760 |[ FS! | Fuse S00mA B/Lee L1055 352
R9 5000  +10%  Erie 16 6704 || 9 |o0.wF 400V 2385 || MRI
RIO | 1.8K  +5 310 || cio0 |10pF jt Hunts Hi-Q N750 7703 || MR2
5% P % ™ 2 Rectifier Mullard OA70 (2B only) 342 |
RIL | 220K +5% 4023 || cu NOT USED MR3
R12 22K * 10% Erie 8 6706 Cc12 V. 1luF 400V 2385 MR4
R | 1K +5% 384 || c13 |0.220F 400V 4531
- - 0-0. 89 15132
RI4 | 5K Preset Pot. Colvern CLR901 | 7700 || Cl4 |0.wF 400v 28 || M Meter 0-40V mm_w onty) mA Un, A \
RIS Adjusted during manufacture . C15 | .022uF 400V 4243 NOTES i
N1 Neon pilot lamp 100-125V 1165
RI6 | 47K +5! 318 c16 | . I
5% % 16+16uF 350V DC electrolytic Hunts JE413 7014 1 For J1B NA only, T3 primary winding is for
RI7 | IM  +5% 766 e, s1 Range switch D No. A4876 | 17267 117V 25-60c/s supplies.
RIS | 56K  +5% 756 || c18 ) ] |
- i s2 Attenuator switch 7702
0.005uF 250V AC Erie ERL1304 BS613 4378 i
RS | 2.7k 459 30 o_o* Tie - Mains switch 2 Meter M1 used on Sig. Gen. J2B ou_i
R20 | 62K  +10%  Erie 16 7905 C20 .C. it] Volt Meter.
= 16+16uF 350V DC electrolytic Hunts JE413 7014 3 Al D.C. measurements wi h 20Kg p v
R2l | 2.2k +5% RRC 5SWD33 2351 c21 All A.C. measurements with A.C. Mjllivolt Meters
N | : i
R22 ™M +1 Erie 16 1171 (Advance e 77C) with J1B, ]2B set to 1Kc/s sinewave
1108 Tl Output transformer low MT315 J ¢ Typ ) 11B, ] /
R23 2708 +10%  Erie 16 3418 . 25V output.
- T2 Output transformer high MT316
R24 | 1K Preset Pot. Colvern CLR901 | 7699
< T3 Mains transformer MT314B |
R25 | 7508  +5%  Erie2 7780 |
N Input 105-125V , !
R26 2.97K +1% Welwyn C22 3614 A Pt 0-2501 Vmc.—ﬁan\m
- 210-250V
R27 7330 +1% Welwyn C22 3618 | ! H
R28 500@  +10% W/W Dubilier Al 11248 TH1 | ST&C Thermistor 1522/100 |} 6719 i
R29 | 228 #10%  Erie8 6850 TH2 | Thermistor Al4 1 7u |
R30 | 220 +1 Erie 8 6850 i {
110%  Erie Instruction Manual 17869
R31 1009 +10% Erie 16 3416 g i
R32 | 33K +5% (2B only) 317 i
R33 | 10k Preset Pot. Egen 123 (2B only)| 1064 | i
R34 | 1002  +10%  Erie 16 3416 « _
R3S | 56K +5% 756 i |
RV1 | 25K Linear Pot. Colvern CLR4983/12 7701 i
: _




