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What it is

The Ferrograph Recorder Test Set, ATS2, is a compact and inaxpensive instrumeant
that enables all the essential performance parameters of a magnetic tape recorder
1o be measured. It is supplied complete with a power supply lead, signal input and
output leads, & 40 dB attenuator and & test tape. Except for a power supply,

nothing extra is needed in order to make a widerange of measurements, including :(—

Frequency Response Signal-to-noise Ratio
Distortion Wow and Flutter
Drrift Gain

Sensitivity

The Test Set is equally useful for carrying out similar measurements on other
audio apparatus, including amplifiers, disc reproducers and sound-on-film

aguipment.
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What it does

The Recorder Test Set. RTS2 is mtended primarily for use by those concemed with
operating and maintaining tape recorders and similar equipment ; it provides them
with a ready means of determining the standard of performance reached by a
given machine or item of equipment in all the respects mentioned in the preceding

sacticn.

To enable so many different kinds of measurement to be carried out by a single
inexpensive instrument, it hes been necessary to rationalise the design so that
the essential minimum of electronic circuitry is re-amanged into various circurt
configurations by means of push-buttans, This also has the affect of making the

Tast Set notably simple and quick to operate.

In the interest of simplicity and cheapness, it has also been necessary to eliminate a
number of featuras that, desirable though they may be for laboratory standardisa-
tion or investigational measuremants, are not essential for the purposas for which
this Test Set is intended. Thus, both input and output circuits are unbalancedt
and the single indicating instrument is an average meter calibrated in r.m.s. values
for sinusoidal signals. Also, total harmonic disterton is measured by means of a
fundamental-rejection filter: this iz all that is required for determining whether
mid-band distortion is within proper limits and for establishing the 2% or 3%

disgtortion lavels from which signal-to-noise ratios are usually reckoned,

Nevertheless, in spite of this rigorous simplification, the Recorder Test Set contains
its own buili-in facilities for checking calibration in each of its various modas
without the use of external equipmeant. In addition, the distortion and the wow and
flutter signals are not only measured by the meter but are also available on a
socket on the front panel. Consequently, the use of tha Test Set as an investiga-
tional tood can be extended by the use of additional external equipment such as an

oscillogcope, a wave analyser or filters.

tWith the addition of a RTS Auxiliary Unit, balanced input and owtputs are
also available.
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What it contains

The Recorder Test Set, RTS2, consists essentially of three pans :—

(1)

2}

(3)

A power supply unit that enables the instrument to operate on alternating
current of aither 105 to 120 volis or 200 to 250 volts and at either 50 Hz
or 60 Hz.

A varlable frequency oscillator and variable attenuator that enable a sine
wave test signal {15 Hz o 150 kHz and about 0-02 mV to 3V) to be fed (from
the Test Set's "oscillator” socket) to the equipment under test.

A millivoltmeter which, with its associated electronics, measures either the
output from the equipment under test (fad into the Test Set's "meter” socket)
or the output signal of the Test Set itself.

The electronics associated with the millivoltmeter are selected by push
buttons on the front panel, to enabla it to measure :—

{a) woltages in the range 1 mV to 100 V, full scale deflection.

(b) the distortion products of a sinusoidal test signal in the rangs 400 to
1100 Hz approx. For this purposs a tunable fundamental-rejection filter
is switched into circuil.

{c) drift and peak wow and flutter weighted to DN, 456507, When switched
for these measurements, the Test Set provides a 3-16 kHz™ test signal
from its “oscillator” socket.

In addition, the Test Set contains built-in facilitias for checking and, if necessary,
adjusting calibration for each type of measunsment.

*Note: Model RTS2A provides a 3 kHz test signal.

4
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Operating Instructions

1. CONNECTING UP AND SWITCHING ON

1.1. Power Supply Connactions

Check whether the voltage selector at the back of the Test Set is set to the approp-
riate voltage range, 105-120 V or 200-250 V. If it is not, pull the selector knob
outwards, rotate it to the required position and then press it home again firmly
but gently,

Mo adjustment for supply frequancy in the range 50-60 Hz (approx.) is reguirad.

The power lead attached to the Test Set should be connected, through an approp-
riate plug, 1o the power supply (A.C. anly).

1.2. Signal Connections

The BNC socket marked “oscillator” should be connected to the input of the
equipment under test.

If the external 40 dB Attenuator is required, the "flying’ lead should be connected
to the “"oscillator” socket and the connecting cable to the Attenuator,

The BNC socket marked “meter” should be connected 1o the output of the equip-
mant under test.

Note 1. Cables for connecting the Test Set to the Line Input and Line Output
sockets of a Ferrograph Series 7 recorder are supplied. These leads are
irraversible and ensure that the "earthy” sides of the Test Set and the
recorder input and output circuits are connected together. When other
leads or other end connectors are used, care must be taken to ensure
that this condition still obtains.

Mote 2. Since the Test Set has a common earth path between input and output
sockets, great care should be taken to ensure that this does not result
in a small part of the audio output cument flowing through the input
earth. When high sansitivity inputs are baing used, this could give risa
to spurious noise or distortion readings. These can usually be prevented
by the inserion of a small resistor (e.g. 100 ohm) in sedes with the
“meter” input earth lead.

1.3. Switching On and OFf
The Test Set is switched on by turning to "on™ the "SUPPLY™ knab at the right of
the front panel. The meter is illuminated to show when power has been applied.

2. CHECKING AND ADJUSTING CALIBRATION

2.1. Genearal

For this purpose it does not matter whether the Test Set is connected to the
squipment to be tested or not. It is recommiended, however, that the power supply
should have been switched on for at least & minutes before calibration in the Drift
and the Wow and Flutter modes is checked.

The adjustments are not interdependont and can be carmed out individually.
After the Test Set had bean switched on, the procedures are as follows '—
5
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(2)

{3
(4)

(5)

RTSE2
Millivoltmeter Calibration
Set the “MILLIVOLTMETER" switch to the "1 V" pasition.

Press down the “read input” push button. (This releases the button to its
left and the three buttons to its right.)

Prass down the “"CALIBRATE" push buttan.

The meter pointer should now lie on the CAL mark above the outer scale.
If it does not, adjust it 1o do so by means of the screwdrver-operated control
marked “mV mater cal (1 V range)”,

Press the "CALIBRATE™ push button 1o release it.

Mota: When this adjustment has been carped oul, the mater, with the "MILLI-

1

{2)

(3)

(4)

VOLTMETER"™ switch in the "1 V' position, measures voltage on the top
scabe with full scale deflection of 1 V. Movement of the “MILLIVOLT-
METER" switch adjusts the meter sensitivity to give full scale deflaction
for inputs of 1 mV to 100V, as indicaved on the switch, reading on
tha appropriate one of the two upper scales.

For setting the meter 1o read arbitrarily, see 3.4, below.

Drift Calibration

Prass down the "W & F drift” push butten, This releases the two buttons
on either side and applies a 3-15 kHz* test signal to the “oscillator” socket
and 10 the meter circuits,

Press down the “CALIBRATE” and the “WOW & FLUTTER drift” push
buttons (thus releasing the "1%", “0-3%" and "0-1%" buttons).

The meter pointer should now read 0 on the “drift %" scale. If it doas not,
adjust it to do so by means of the screwdriver-operated, pre-set control
marked “drift se1 zero”,

Prass down the “CALIBRATE" push button 1o release it.

The meter will now measure dnft directly on the “drift %" scale.

z.4.

(1)

(23

(3)

Wow and Flutter Calibration

With the "W & F drift” push button still pressed down (see above), press
down the “CALIBRATE" and tha “0-3%" push buttons (releasing the “drift”,
“1%" and "0-1%" buttons),

The meter pointer should now lie an the CAL mark above the top scale. If it
does not, adjust it 10 do so by means of the screwdriver-operated pra-set
control marked “peak wow cal {0-3% range)”.

Prass down the “CALIBRATE” push button to release it

The meter will now read percentage wow and flutter (0-3% f.s.d.) on the next to
top scale.

Pressing down the' 1% or "0-1%" button will release the “0-3%" button and the meter
will then read percentage wow and flutter on the top scale with Ls.d. 1% or 0-1%.

L]
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3. MAKING MEASUREMENTS

3.1. Praparing to Measura

I the following it s assumed that the gain contrals on the equipment under test
have been set for normal cperating conditions, It is also assumed that the input
and output signal voltages under these conditions are, at least approximately,
known. If this is not the case then, initially, the “OSCILLATOR OUTPUT coarse™
switch should be set to its lowest (10 mV) position and the "MILLIVOLTMETER™
switch to its highest (100 V) position. When connecting to a microphone input
socket, the external 40 dB Attenuator should be inserted between the Test Set and
the equipment under test (ses 1.2),

The "OSCILLATOR QUTPUT coarse” control should then be turned clockwise,
step by step, until 8 proper operating bevel has been obtained. If this requires the
“QSCILLATOR OUTPUT coarse™ contral to be set higher than 3V, then the 40 dB
Attenuator should be removed from the output. (When testing 8 Ferrograph
Series 7 recorder this is shown by the reading of the YU meter when it is switched
to Source.)

With a proper owtput level from the equipment under test (shown on a Ferrograph
Series 7 recorder by the reading of the VU meter whean it is switched to Tape) the
"MILLIVOLTMETER™ switch on the Test Set should be turned a nti-clockwise
step by step, until 8 convenient reading on the mater is obtained.

3.2. Measuring Frequency Response

(1} Set the "OSCILLATOR OUTPUT coarse” swiich to an appropriate position
(see 3.1 above) and the “OSCILLATOR QUTPUT fine” control to about
mid-position.

(2} Set the "FREQ" control to 100 and press down the “"FREQUENCY" range
selecting button below it marked "X 107,

The Tast Set is now delivering a 1 kHz test signal to the equipment under test. The

level of this signal can be controlled in steps by the “OSCILLATOR QUTPUT

coarse” contral and, continuousgly, by the "OSCILLATOR QUTPUT fine™ control.

Once adjusted at 1 kHz. the adjustment must not be varied throughout the rest of

this test.

{(3) Press down the “input” push button and check that the "LF cut” and
"CALIBRATE" buttons are both released.

The Test Set will now measure the output voltage from the equipment under

test (see Mote to 2.2.).

(4) The frequency of the test signal can be changed by means of the “FREQ"
control and the range selecting push buttons below it The output level at
various frequencies can be read on the meter, its sensitivity being increased
or decreasaed, if required, by wse of the "MILLIVOLTMETER" switch (see
Note 1o 2.2.).

A plot of output voltage against frequency shows the frequency response of the

equipment under test.

Note 1: When making frequency response and similar measuremants, it is
usually convenient to have the meter reading O on the dB scale, or
soma other round number, at a chosen reference frequency, say 1 kHz.
MNormally this is done by using the "OSCILLATOR OUTPUT fina™
control to adjust the level of the input signal to the squipment under
test or by & fine adjustment of its gain control,

7
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When neither of these things can be done, as, for example, when
reproducing a pre-recorded tape on equipment with no owtput level
control, the meter reading may be adjusted to0 a2 convenient reference
valua by pressing down the "DISTORTION set 100%" push button
(thus releasing the “input™ push button) and adjusting the meter 1o the
required reading by use of the "DISTORTION METER set 100%"
contral, The meter will now indicate relative levels e.g. in decibels, at
the various frequancies but it will not, of cowrse, read in vaolts or millivalts.

The “MILLIVOLTMETER" contral should only be used on the distortion
meter ranges of "0:3%" to "100%". In view of the extreme sensitivity
{1002 V) of the “0-1%" range, this should not be used for reading
voltages with the “DISTORTION 100%" button pressed,

Mote 2: When making frequency response measurements on magnetic taps
recorders, it is essential that the input signal level shall be at lsast 20 dB
belaw that which will give full lavel recording at 1 kHz, Similar restric-
tions on the permissible level of test signals apply to some other types of
aguipment.

Note 3: When testing a tape recorder that cannot record and reproduce simul-
tanecusly, it is necessary first to record a series of test frequencies (with
a fixad input signal level} and then to measure output levels at the various
frequencies when this recording is reproduced.

The above procedures will measure the ovessll response of a tape
recorder. To determine whether the reproducing frequency response s
comect, it is necessary to measure the output levels at various frequen-
cies when reproducing a standard test tape on which the wvarious
frequencies have been recorded at the levels prescribad by the appropriate
Standard.

3.3. Measuring Drift
(1) Press down the "W & F dnft” button and also the "drift” button under the
“WOW B FLUTTER™ heading.

The Test Set is now delivering a 3-15 kHz* test signal to the recorder under test,

(2} Set the recorder controls so that this signal is recorded at a normal level for,
say, 40 seconds. Stop the machine, and rewind the tape to the beginning
of the recording.

(3) Reproduce this recording.

Mote: The level of the signal reaching the Test Set should not be less than
75 mV. To check this, see Note 1 to 3.4.

(4) The mater will now indicate directly on the "drift %" acale the percentage
difference between the frequency of the reproduced signal and the 315
kHz* test signal that was recorded.

Mote: When testing a disc reproducer it will be necessary, and whan testing
a tape reproducer it may be convenient, to reproduce & test recording
made on another machine. The indicated percentage drift may then be
due partly to a difference in the recording and reproducing speeds and
partly to the orginal signal not having been 3-16 kHz*.

3.4. Maasuring Wow and Flutter
(1) It it has not already besn done, first prepare a test recording as in (1) and
(2) of 3.3. above.
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Press down the "1%" button under the "WOW & FLUTTER" heading
(raloasing the adjecent “drift” button) and reproduce the test recording
[see Mote 1 below).

Tha meter will now indicate wow and flutter on the top scaele; fed. 1%. If
the meter reading is inconveniently small, press down the "03%" or "0 1%"
button (releasing the "1%"” button). The meter will now indicate wow and
flutter on the next to top scale with f.5.d. 0-3% or on the top scale with f.5.d.
0-1%.

Mote 1: For proper operation of the limiter (which ensures that amplitude

variations do not affect the readings), the reproduced voltage reaching
the Test Set should be more than 75 mV. This can readily be checked
by pressing down the “MILLIVOLTMETER read input” button {re-
leazing tha adjacant "W & F drift” button) snd determining the lavel
from the combined readings of the meter and the “MILLIVOLT-
METER" switch (see MNote to 2.2.). After such a lovel check, the
"W & F drift” button must, of course, be pressed down again to
measure wow and flutter.

MNote 2: For a proper measurement of wow and flutter, the frequency of the

signal fed to the Test Set should be within about *5% of the nominal
value, 3-15 kHz*. When reproducing a test recording just made on the
same machine, as above, it will almost always be within the +2%
indicated directly on the “drift %" scale. This may not be the case when
reproducing a test recording made on a different machine or at another
tima but satisfactory measurements of wow and flutter can still be mada
if, when measuring drift, the meter can be made to read within its +2%
range by use of the “drift set zero™ control.

Mote 3: Readings of wow and flutter taken while the test recording is being

made usually give a fair indication of magnitude but do not give the
true values since speed fluctuations that repeat in a period cormesponding
to tha time taken by the tape to move from the record ta the replay head
do not appear,

Meoasuring Distortion

For this measurament, the output signal from the eguipment under test should
prefarably be greater than 100 mVy (see Note 3 below).

The procedure is as follows :—

(1
(@)

Set the “MILLIVOLTMETER" switch to ™1 V™.

Set the "FREQ" contral to 100 and press down the range selecting push
button marked “X 107,

A1 kHz test signal is now deliverad to the equipment under test,

(3)
(4)

(5)

Press the "DISTORTION set 100%" button.

Mow use the “DISTORTION METER set 100%" control knob to adjust the
meter to read 10 on the top scale.

Prass the "DISTORTION read” button (relessing the “"DISTORTION sot
100%" button). Also press down the “LF cut” button.

9
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Set the "DISTORTION METER BALANCE fine” control to about mid-position
(wertical) and then use the “freq-coarse” control and the “phase™ control to
reduce the meter reading to a minimum.

During this process, the meter sensitivity should be progressively increased,
by means of tha “MILLIVOLTMETER" switch, as required to maintain a
convanient reading. Complete the adjustment for minimum reading by
use of the "freq-fine” control and the “phase” control.

The parcentage distortion can now be read on the appropriate one of the two
upper scales in combination with the % markings on the “MILLIVOLT-
METER" switeh.

Mote 1: The test signal need not be 1 kHz, as above, but it should be within

the range 400 - 1100 Hz spproximately. Otherwise, a minimum will
not be obtained within the range of the “BALANCE" controls.

Mote 2: The meter reading includes signals of all frequencies between 30 Hz

MNota 3:

and 20 kHz except for the test frequency and a narow band on either
side of it. It therefore includes hum and other low frequencies. Pressing
down the “"LF cut” button cuts the lower frequencies progressively
below 400 Hz.

If a lovel of 100 mV or more cannot be obtained from the equipment
under test, it will not be possible to adjust the meter to full scale deflec-
tion as in (4) above, The measurement may still be camied out but with
the “MILLIVOLTMETER™ switch set below 1V, with a coresponding
allowance in the calculation of parcentage and with a restriction In
the lowest level of distortion that can be measured,

Mote 4: When iesting a tape recordsr that cannot record and reproduce simul-

taneously it is. of course. necessary first 10 record the test signal and
then to measure distortion while it is being reproduced.

3.6. Maasuring Signal-to-Noisa Ratio

{1}

2}

With the equipment under test working 8t normal operating levels, measure
the total harmonic distortion on a 1 kHz test signal as in 3.5. above.

If the total harmonic distortion is less than 2%, then increase the level of the
test signal by means of the "OSCILLATOR OUTPUT"” “coarse™ and “fina™
controls {or, if westing a tape recorder, the recording gain control) until the
distortion is 2%.

Note: A good idea of the rate of increase of distortion with signal level can

(3)

(4)

be obtained by successively decreasing mater sensitivity and increazing
signal level in steps of 10 dB but, for the final determination of distor-
tien, the full procedure of 3.5. should be carried out.

With the equipmont under test adjusted so that total harmonic distortion
of a 1 kHz output signal is 2%, press the “MILLIVOLTMETER input”
button (releasing the "DISTORTION read™ button).

Adjust the "MILLIVOLTMETER" switch to give a convenient meter deflection.
The reading of the meter, in combination with the switch (ses Note to 2.2.),
indicates the output level at which there is 2% distortion.

10
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(6) Remove the signal from the input of the equipment under tast and apply a
short circuit (But see Note 2 below).

(6) Press the "LF cut” button to release it. (But see Note 5 below).

{7)  Increase the meter sensitivity, by means of the "MILLIVOLTMETER" switch,
until a8 conveniant reading is obtained. The number of millivolts indicated
by the combined mater and switch readings [(see Note 2.2) s the total
noise level. The ratie of this to the voltage determined in (3) above, is the
Signal-to-Noise Ratio, uswally stated in decibels.

MNote 1:

MNote 2:

Nota 3:

Mote 4:

Note 5:

When determining the 2% distortion level of & tape recorder, care must
be taken that the gain controls are 20 set that the distortion does not
arise primarily because of overloading of the electronics. This could
happen, for example, becausa of an excessive input level compensated
by a low setting of the reconder gain control or becauss of an excessive
output leval.

It is the condition when the distortion arises primanly in the records
replay processes that is usually referred to when the signal-to-noise
ratio of & tape recorder is quoted.

In the case of a tape recorder, there are several different signal-to-noise
ratics that may be considered significant, according 1o circumstances,
but in all cases it is necessary first to detarmine the ocutput level at
which tha total harmonic distortion of a 1 kHz test signal is 2% (see
(1), (2) and (3) above).

It iz with this output level that the various noiss levels are usually com-
pared. (But see Note 3 below).

The signal-to-noige levels most usually guoted are those obtained by :—

{a) recording and reproducing simultanecusly with the input short
circuited and using a bulk-erased or virgin tape.

(k) as {a) but using a tape previously recorded to saturation level.

(c) reproducing only, using a bulk-erased or virgin tape.

{d) reproducing with the tape stationary.

In each case the noise level must be measured under the stated conditions.
Signal-to-noise ratios are sometimes reckoned from the 3% rather than

frarm the 2% total harmonic distortion level of from & specified tape flux
laval,

Signal-to-noise ratio measurements are made with various types of
meter {e.g. r.m.5 or peak indicating) sometimes with and sometimes
without a frequency weighting., This Test Set measures unweighted
noise using an average reading meter scaled in r.m.s. valuas for sinusoidal

signals.

When it is tape hiss or other high frequencies that are of most interast,
it will usually be conveniant to make the noise measurement with the
“LF cut” button pressed down.

1R
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3.7. Measuremant of Gain

(1)

(2}

(3

(4}

First proceed with steps (1), {2} and (3) of the procedure for measuring
frequency response, 3.2, abowve.

Prass the "MILLIVOLTMETER read input” button and then adjust the
"MILLIVOLTMETER" switch to abtain a conveniant reading on the metar.

This reading, in combination with the switch, indicates the output voltage
of the equipment under test. (see Note to 2.2.).

Mow, press the “MILLIVOLTMETER read osc™ button. This releases the
“read input”’ button and connects the mater to indicate the output voltage
from the Test Set oscillator, that is to say the input valtage to the equipment
under test,

Adjust the "MILLIVOLTMETER"” switch to oblain a convenient reasding
on the meter,

This reading. in combination with the switch, indicates the input level to
the equipment under test,

The ratio of the output level (2] above, to the input level (4) above, is the gain
of the equipment. It may be expressed as a numencal ratio or in decibals.

Mote: Gain can be measured at any frequency desired by an appropriate

setting of the "FREQ" control and the range selecting push buttons
below it. Care must be taken, however, to avoid overloading, (Ses Mote 2
to 3.2, above.)

12
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Technical Specification

1. VARIABLE FREQUENCY TEST SIGNAL GENERATOR

Fraguency Range
15 Hz te 150 kHz in four ranges.

Fraguency Response
Flat within +0-2 dB over the range 15 Hz to 150 kHz.

Distortion
Less than 0-025% at 1 kHz
Less than 0-08% over the range 100 Hz to 20 kHz,

Maximum Output Levelf

3V (approx.) into open circuit
Mot less than -8 dBm into 800 Ohm load

Qutput Attenuator

Coarse:  Six steps of 10 dB
Firwa : Continuaus over range of 15 dB approx.
External : Fixed 40 dB

Output Impedance

Independent of frequency

Dependent on satting of output attanuator coarse control : always less than 450
ohms, From external 40 dB attenuator 47 ahms.

2. FIXED FREQUENCY TEST SIGNAL GENERATOR (FOR DRIFT AND
WOW & FLUTTER MEASUREMENTS)

Frequency
315 kHz (ATS2A modaels, 3 kHz)

Output Lewal
350 mV approx,

Output Impadance
220 ochms approx.

3. MILLIVOLTMETER

Frequency Response
Flat within +0-2 dB over range 10 Hz to 160 kHz

Agcuracy
Within + 2% Lsd, over range 30 Hz to 20 kHz

Sensitivity
1m¥to 100V f.5d. in 11 steps of 10 dB

Input Impedance
2 Megohms. (approx.) Note: No D.C. path between the input leads,

Indication
Ayerage reading meter scaled in r.m.s. values for sinusoidal signals.

$With the addition of a RTS Auxiliary Unit. wp 1o +20 dB into 600 ohm load.
13



FERROGRAPH
RECORDER TEST SET
ATS2

4, Wow AND FLUTTER METER

Type of Measurement
Meter measures paak wow and flutter wesghted to D.I.N. 46507,

Input Signal Requirad
315 kHz (RT52A models 3 kHz) at level not less than 75 mV.

Marmally this s supplied by the Fixed Frequency Test Signal Generator of the
Test Set itself (see 2 above).

If the test signal is from another source, a.g. a pre-recorded test disc or tape, then
the frequency of the test signal should be within +5% of the nominal value,

Sensitivity

Three ranges for wow and flutter measurementis : 0:1%, 0-3% and 1% f.5.d.
One range, direct reading for drift measurements: + 2% f.s.d.

Input Impedance
50,000 ohms, approx.

Fraquency Response for Wow and Flutter Measuremants
Maximum at 40 Hz: 6 dB points at 0-8 Hz and 20 Hz

Altarnative Qutput
The signal measured by the meter also appears on a BNC socket on the front
panel and can ba fed to an external oscilloscope, wave analyser, filters, etc.

The output level s 3 V {approx.) for meter f.5.d. from & source impedance of
15,000 ohms.

& DISTORTION METER

Type of Measurament
Rajaction of fundamental by a tuned filter.

Input Signal Raquirad
Fraquency within the range 400 10 1100 Hz (approx.). Signal normally supplied
by the Variable Frequency Test Signal Genaerator (see 1, above).

The lewvel of the signal from the equipment under test should be 100 mV or more.
Smaller inputs may be used but with an increased minimum distortion reading.

Second Harmonie Rejection
Less than 0-25 dB

Minimum Reading (from a distortionlass source)
Less than 0-05%

Bandwidth of Harmonic Distortion Measurament
16 Hz 10 20 kHz

There is an optional L.F. cut {turnover 400 Hz) for the rejection of hum and other
L.F. noise components,

14
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Input Impedance
100,000 ohms approx.

Alternative Qutput
The signal measured by the meter also appears on a BNC socket on the front
panel and can be fed to an external oscilloscope, wave analyser, filters, etc.

The output level is 1 V (approx.) for meter {s5.d. from a source impedance of
approximately 500 ohms.

6. GENERAL

Powaer Supply
105-120 V, 50 or 60 Hz or 200-250 V, 50 or B0 Hz: 12 watts approx.

Dimensions

174 in. (441 mm) wide

10 in. {2584 mm) deep over handles
5§ in. (143 mm) high

Waight
13 Ib (59 kg) approx.

Access

Access to the inside of the case is obtained by removing two screws from the
underside of the lip above the back panel.

15
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FRONT WVIEW

Ref. i RTS 2
Mumber Qy. Part No.
1 Socket 3 692-030
2 Button 15 448-019
3 Knob K2 2 448-021
4 Bush 4 100-037
5 Extension Spindle 1 T05-028F
& Knob KZw 2 44B8-023
7 Extension Spindle 1 7F05=028D
8 Zero Stud 1 666-071
9 Krnob K3 1 448-025
10 Dial 1 295-004
1 Potentiometer 10k Logarithmic 1 582-033
12 Extension Spindle 1 T05-0280C
13 Extension Spindle 1 F05-028E
14 Meter 1 512-005
15 Lamp Holder 1 455=-008
16 Lamp Festoon 3W 1 455-010012v)
17 Knob K1 2 44B8-022
18 Extension Spindle ] 705-028A
19 Knob K1W 2 A44B8-026
20 Bush 3 100-038
21 Extension Spindle 3 T05-029
22 Front Panel 573-178
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REAR VIEW
Ref. RTS 2
MHumber | tem Qty. Part Mo.
i Mains Transformer 1 T
2 Fuse Holder 1 380-005
3 Fuse (0.75A, 20mm = S5mm dia.) 1 380-008
& “oltage Selector 1 920-001
Grommet 1 398-014
[ Fower Board 1 025-310
7 Transistor (type 40312) 1 B25-002
a P.C. Board Support Bracket 1 025-255
9 Power Supply Lead 1 1o0-017
10 Cable Clip 2 196-011
11 Spacer 4 698=079
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/@ an

PLAM VIEW
Ref. i beni RTS 2
Mumber Qty. FPart MNo.
1 Coupling & 687-029
2 P.C. Board Fixing Strap 1 025-256
3 Cscillator Board 1 025=-245
&4 Oscillator Mother Board 1 025-247
5 Terminal Mut 4B.A 1 BP/zoz25/N
-] Millivoltmeter Board 1 025-246
7 Distortion Meter Board 1 024 =244
8 Millivoltmeter Mother Board 1 025=248
9 Spacer 4] 608-068
10 Wow & Flutter Mother Board 1 025-311
11 Wow & Flutter Board 1 025=-312
1z Ceupling 3 202-005
13 Potentiometer Mounting Board 1 025-309
14 Spacer & 698=-069
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EXPLODED VIEW

Ref.

RTS2

Kb ltem Qty. Part No.
1 Front Extrusion 1 573-180
2 Handle 2 412-002
3 Side Panel Extrusion 2 320-036
& Hoop Frame 2 360-003
5 Bracket (top strap, L.H.) 1 025-254.4
[ Screen 1 671-005%
7 Rear Panel 1 573=177
] Top Panel i 573-143
2] Bottom Panel 1 573=144

10 Bracket (top strap, R.H. ) 1 025-2548
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List of Components

Eo' DSCILLATOR BOARD Fart No.
Resistars{R} & Potentiometar sl
A1 2. Wl i 1% High Stab.  825-2&=IkI
Az 15k0 w 0% 625=1 3= | 5k
5] 104 w 5% E625-12- 10k
Ha 1, B0 W 1% High Siab. B25—24— kB
RS 5600 w 5§ B25=] =560
(1] FY ] w 1% B25—] 34Tk
[T &EOL w 59 B25-12-680
L1 ATl w 1% E25-1 347
=2y Tkl W 1% High Siab.,  B25-24-1k
g B30U W 5% BEE=12=020
18] 13904 W b 2% High Siab.  B24-015
Az 320 ! @, 2% High Stab. &24-01a
R13 1370 W 0. 2% High Stab. 62a-013
R4 43, 20 W 0.2% High Stab.  B24-012
A% 137U W 0. 1% High Stab. 624-011
R16 6. Jall tw  0.2% High Stab. 624-010
RI1T (Lot w 5% BZE-12-104
R1E (L y 5% BZ5=12-100
AV Z. 23U Linear [QUTPUT - fine) 5821-035
Eﬂil’.l i~ &
(o | 1300uF Tl Elaeiralyic 130=02&
cz 125uF 16 Electrotylic 130-0032
[k ] 125uF 18 Elscirolyiic 1 30-002
(=] AE0EF s 2% 131-775
cs o.eiuF v % 131-774
(=] IuFE ey 1% 131-514
[ |uF 160y 1% 131-515
=] 1uF [TII Y ] 131=515
] & 1uF by 1% 131-514
cia a.D1pF a0y 2i1. 131=774
(= 1] P50pF oy 23 % 131=775%
s CEl | aneous
W Transisios BCI1BILE BR5=01%
w2 Transizios BC104LE BRS-01E
wT3 Transizios BCIBILE B2s-01%
SW1  Swilch (OSC., OUTPUT cosrse) THEO-Q13
TH1 Thermister ITT-A15 B0=000
Ceh  FROMT PANEL Part Mo,
Ref.
F‘:ltunllnm.]gr..
AVEDE 10D Log. | ¥
AVEm 100 Log, ) (FREQ. | 582-033
Migcellsrisgiis
sl Meter |Silam 1D0wA) 512-005
Ll Lamp 13v, 3w 455=010
SHTI0 Socket BNG {1437/C 5l 692-030
SKTIl Sockel BNC {1637/CS) 652-030
SHTI2 Sockel BNC {1637 CS) 652-030

E:;: WOW & FLUTTER BOWRD Part Mo,
Reslstors{R) [ Foijentlomeier sl
211} 3. 3k[ W 5% B25<12=3k3
A3z 197 w 1% High Stat:.  625-2&-lk
AW3Y  23RL Linear SET 3150+ SBZ-012
R3& 4308 L b 2% High Sisb,  B215-25-830
A% a:;.. w 2% High Stal:,  625-25-430
R3& 3. ML w 5% B25-12-3k3
AT 5, Bkl w 5% B25-12-5k6
RIS [ w e B25—13-1084
R3% 22U w 1% 625-13-22k
[=F1 Qi W 58 High Suab. 3
Ril 230 w 105 G25-13-22k
Rad 3. Mkids W % B25-12-3c3
A4k kLT TR W 1% High Sian. G25-2a-190k
P 2L W 10% E25-13=22K
AL S 3. M W 5% B25-12-33
Rk 2L W 1% High Stab,  6215-14-22k
4T 3k W 5% B25-12-39k
AR 35k W 1% B25- | 3=54k
R4 23kl w 1% G25- 13-k
RSH ki w 0% B25-13=1k
A5 6200 w 54 B25- 12620
A2 2. Beil w 1% High Stab.  625-24-2k3
As3 TR W 1% 625-13-1k
AVES Tkl Linear DRIF T SEMNS, SBZ-03Z
A5 3k tw 10% G251 3=22k
AvESE 2%l Linmar deift sel gera S82-031
AST PSR W 1% High Siab,  825-24-22k
Ase A W 1% High Stat,  B25-248-13k
Ri 3L W 1% High Stat. 625-24- 33k
RED 100k W 5% High Siab,  824-002
RE1 220k W 5% 625< 1 2-220%
21 1. Bkis W 1% High Stab. 615-2d=1kE
RB3 Tha W 10% B15-13-1M
R 4. THL W i% 625-12-ak7
65 3004 W 1% High Stab.  625-24-390
Rt 10 L W 5% High Stab,  G2a8-002
RE7 1. BhL W 1% High Siab,  825-2&-1k&
FEE 5Bk W 10% 625- 1 3=56k
UES 28k Liruiar pask wow cal. EB2-031
RT0 AT fw 10% 625~ 13-470
1 iLor &
(=1} 1000pF &3¢ 21% 131-768
caz 1oo0pE 6% 23 % 131-768
cz3 0.23pF 100w 10% 131-253
Caa a.33F 100w 10% 131-253
C25 0.33pF 100w 10% 131-247
C26 450pF 63 24 % 131=775
=1 G8ap G 29 % 131-795
=11 950pE w3 % 131-775
C2% 950pF e 20 % 131-775
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List of Components

g;:: WOW I FLUTTER BOARD Par Mo,
\’_‘Eiulburl
Lot 1] F50pF LR 2 % 131=775
L=} | LUy ! In % 131=T7&
L=k =] 0. 0 TuF 2500 10% 131-2558
<33 Q. 22F 180 0% 121-253
A 0. 22uF 10y Y 131-283
Lo k] Q.1F 10047 10 131=250
[ 1] 0. 047 uF 2500 (117 I31-256
a7 Q. 047 uF 2500 011 I 31-256
[ 1] 0. aaTuF 2500 1% 131-256
(&5 [} 25uF 29 Eleciralytls  130-018
4D Ik 250 0% I31=25%
Cal 2547 F1Av Elmceralytic i 30-016
Caz B, 22uF 100 % 131-252
=ad 12, BuF 5% Eleciralyilc [ B ]
Cag 12. SuF 25 Eleciraliyiic I 30=025&
Miscall snaous
WwTIl Transisior BC1B4LC BZ5=00%
WTIZ Transisior BC1BALT BIE-005
WTEY  Traosistor BC1EELC 835-00%
VTia Transisior BC1BILB B828-013
WTIS Transisior BOCIEBWLB 825=005
WTIE Trensistoe BC183L08 B25-015
WT17  Transisior BCIBSLC B25-005
YT  Transistor BCIBALC B15=005
WTIS Transistor BCIBSLC B215-005
WT20  Transister BOIEILE m28-015%
MR CHode MAMIE Z00-001
L Zener Hode BZvERTIZ Ze0-017
ar] CHods NK.T 249430 Z90-015
ARG Zener Hode BZYBBCSWVE Za0-013
L] Zener Diods BZvEECaT 290016
[ 2] Zener Dicds BZ2vIICLWT 290=-018
MRT Zener Dicde BZvBEC4WT 290016
MRE Digge BET 283430 IP0-015
A0 Diode FBET 260830 290-013
L1 Coil Spec. 800
g::: POT, MOUNTING BOARD Part MHa.
Resistors(R) £ Potentiomsters(@)
Rl s bw 1'% High Stab, 625=28= 10k
AWB2 KO 10 lurn BAL AMNCE phase 583-055
EEE 3. Gk T 5% E25-12-2k9
Hylas 10k0 Log. b
FuBsh 10D Log. | [freq. coarsel E52-033
Fa 5 3.kl W i% B258-12-k9
=] L W 5% G25-12-330k
FVB7s 1D L. ) _
RVETE ID0RG L ag, ) (1089 fine) 383034
ABE LR ] tw 5% G25-12-330k

BEl POt MEUNTING BOARD Part Mo,
C:E=|:|bbri
cal 0, 0IFUFE 280 1% 131-260
Migcel| aneous
SWil  Switch SIPPLY on FH0-D04
;:; DISTORTION ME TER BOARD Part Mo,
Htllimﬂﬁ! Er F'Dtl‘.ﬂ'l.llﬂml!lll!'f'!;FtU?
AEDT 23 Linear SET WiF CAL  582-012
=11/ - BT ") [ 5% High Seak, [FT T
R1G3 4k W 5% High Stab. 628001
Rl0s 360k W 1% High Stab, 25 D B
R105 360kl W 1§ High Suab, 6252460
RI106 1Bk wo10% 625-13-18k
R107  &.7kO W 1% High Stab,  B25=24=4k7
RI0B  10kQ W 1% High Stab.,  G25-2a-10k
Rios  6.8k0 L 1% High Seab, B25-2a—6kA
RWI10 2ZM0 Linear SET mivmeter CAL  582-012
118 1D0kD Leg. set 100% 583-036
mig =g W 10% E28-13-1k
R113  2Zki w 1'% High Stab,  B25-24-223k
R1I4  33kU Ew 1'% High Stab,  625-24=33k
RIS 1.0k w 5% 625~ 12-1kA
RITE I3 W 1% High Stab,  G25-2u-33k
AT aThy W 5% High Stab,  64-001
R oo W 3% 625-12-109
R118 3. 3k0 hwe 5% B25=12=3k1
A1Z0 1.8k0 w 1'% High Steb.  B23-24-1kA
AWIZE Ik Linear SET PHASE BAL. 582=002
RI1ZZ Wi L 1% High Stab.  B25=2&=lk
RIZ3 . EmD W 5% E2S-12-1kB
A28 kU wo 10% B25-13-39k
AI25  100kL W 5% High Stab.  G2a-002
RIZ&6 2700 w 5 B25=12=370
R12T  aTkQ w 5% High Stab.  624-001
AIzE 10D L 1% B25-13-10%
RI129 1, 5ki W 5% B25-12=1K5
Cﬂlclbﬂl"i
= o 1pF 190 1% 13250
chz 0. 1WF 190 10% 130=-250
(=% GHDUF 25 Electrolylic 1 30=004
=1 25UF 25 Electralylic 130-016
=21} 0.470F 250w 10% 1301=258
CB& 0.033F 2500 10% 130-255
CET 5uF 25 Electralytic 130-016
=1} AT iapE s 2% 131-778
=1 0.a7uF  Is0v 10% 131=258
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List of Components

g;: DISTORTION METER BOARD Bart Mo, E:} mMLL VOl TMETER BOARD Part Mo,
Minsel lanems AaaistorslRA] & Poteniioms ters{ )
WT3 Transisior BC18ILE B25-D15 RI7TS A0k iw 5% AZH-1d-1i%
WT2 Teansisior BCIBILE B25-01%5 RITE B W 5% G251 2-100
WT33 Tramaistor 2 SC 1000 BL AZ25-00%
WTH Transislor BC1BILE BaE-013% Capachiors
WTIS  Transistor @ SGC 1004 Bl B25-035 CBl. ScloeF 160V 1OR 1M
S ciz  0.01F 30w 25% 131-774
WTIM  Transisior 2 55 1000 Bl B25-035 caa Varlable Cor sl 131-001
WT3IT Transistor 2 55 1000 BL B25-035 =t 1600 30y Elesralytic 1ao-a11
w21 Zenes Dicde BZY B8 C SWVO Z90-013
=11 1254+ 18 Electrolytle 1 30-0032
MAZZ Diode MAX 16 290=001 s 5|.F' E4v Elecirolytic § 30007
CB7 IzuE ald Elecirolyiic 130-013
CEa 0. 2zuF 100y 10% 131-253
Cel [=:0] Q. 1pF ante 0% 131=518
Fef, MILLIVOLTMETER BOARD Part Mo,
§ [0 9. 023uF 2500 10% 121-255%
Raaistors |[A] B Potenilomsters{Fv] E:; : Zéhs: :mom,- :E: ::::ﬁ;
Rilal  ZIQ W 5% B25-12-22 C03 LT fay  Electralytic 1 ¥0=0=07
R4z k0 W 0.2% High Stab.  B24=-018 L= 0. 0aTUF 250V 10% 131-256
R143  ZM W 0.2% High Stab.  B2A-01T
Rl4a  IWD w 5% B25-12-1h Cos 0. 1pF ey 0% 131=250
CRE S000F oy 131=765
R14% 1800 w 1% High Stas, 625=24=-180 oeY 5F 215v Electraiyiic 130-016
R146 kR W 5% B25-12-1k [ ] FLTH 25 Elacerolyiic 13018
R14T  10kE W 5% E2S—13-10% cog 25uF 25 Elaceralytic 130=016
A8 ikQ w 1% High Stab. G25-24-1k Cle0 13 5pF 15 Elscirolyiic 130-026
A1as 2Tkl W 5% B25=-12-270K 101 0 2%F e 0% 131-253
[l 1] 1Z5uF 16 Elecirolyils 1I0-0032
RIS0 0. 5kQ tw 1% High Stab,  G25-24-1kS (=1 - LT 5 Elecirolylic 130-a11
A5 et W 10% B25-13-470
AV1SE ki Linear mum-un‘-‘r_-l. 582=030 Miscellaneods
R153 6. 34l iw a.2% High Stab. B24=010 TR
i Trasslsies I SHIOGER B25-006
RIS 13,70 W 0.2% High Stab.  B24-011 WwTEZ  Translster BCIBSLC 825-00%
RIS 4320 fW  0.28 Hioh St sm-o01z VTR Benciuir c A8 T
RIS 1370 W 0.2% High Stab.  G24=013
4 VTIE  Tranalsior BSI83LE B25-013
RIST 8320 W 0.2% High Stab.  E24-014 WTE?  Translster BCIBLE BaE i &
AISE  137ou W 0.2% High Steb. E20-015
AI%e  aToq W 10% B2%5-13-470 sz Cliods B2 8 CEE 0013
RIGD  BOML w o 18§ B25-13-10M s bk
AIB1  100kD  fw 5% High Stab.  62a-002 e -
MR Diode MARTE F00=001
RIGE  §OGkD b 5% High Stab.,  B24-002 MAYE  Zener Dicds BZX¥ 70 ©20 300-011
CTTE S I+ W 1% High Stab.  BZ5-24-47
F0a: - i W Il b L SWE  Swltch MILL IVOL TMETER TSO-014
RIGS  GIOU W 5% &25-12-620
AIGE 10RO w 5% G23-12-10x
RIST 1.5k w 0% 625=13=1K% et
(1T IR T w 1% High Stab.  625=24=1k H‘; POWIER BOARD Pari Mo,
RIGE Tk b 1'% High Steb.  625-2a-1k :
@70 1o0Q w 5% B25-12-100 ResistorsifR) & Potentiometors{Av)
RITI 2atki w % 625-13-220k RI1S1 22kl b 1% High Stab.  625-24-22k
RITZ &TOWL W % BZ5-13-470k IS IR Linear SET 300 DG 5682-0312
LA T L) W 5% G25=12Z=1k R1%3 4. 3k@ W 1'% High Stahb. B25-Za -4kl
AiTe 180 w 5% G25=12=15 A1Sa 3. 9kl W 5% B25-12-3k8
RIS 100kl w g B25=13=100k
RI96 10k w 0% B25=13=10K
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List of Components

Sl

Eol POWER BOARD Part b, Sl W e F MOTHER BOARD Part b,
Capac!tors AI11 BE0L iw 1% High Stab,  62%-20-680
Ci121 100F A0V Electealytic  30-001 RI: 1% W D-2% High Stk 838013
C122  D.OIGF  loow  10% 130500 : .
CZY  250LF E4V  Electralylic 130614 SWid Push Bulien Swilch W s F Fag-005
il miiotl it SKTI0 P.C. Board Socket - 28 way g32-029
WTTl  Transisior BC1BILE B25-015
WTT2 Transisier BCsb] B5-003 ot
Fol OSCILLATOR MOTHEA BOARD  Part Mo.
MRS]  Zener Diode BZY BAC 5W6 290-013 g
MASZ  Bridgs Rectifier WO E0-002 SWIS  Push Butten Switch FRESUENCY  Ta9-00%
SHT1 P.C. Board Socket - 26 way 492029
(vl
Bl REAR FAMEL Part Mo,
WTF1  Tranmistar 40312 B2%-002 Bof MILLIVOL TMETER MOTHER BO.  FPart Mo,
T Transformer, Powsr Supply Ti72l S B R g
FE1  Fuse O 3 : &
1. Fuse 0.734, 20mm x mm-dia e SHMTI0 P.C. Board Sockel = 36 way BAZ-D2D
GET. rtaae St et SMTI P.C. Board Sockal - 36 way ERE-030

REPLACEMENT BOARD SERVICE

Where it is found necessary to change an electronic component,
the RTS 2 should be checked and re-cal ibrated using test equipment
which is several times more accurate than the Test Set itself. |If
this equipment is not available or if difficulty 13 experienced, the
relevant P. C., board(s) can be sent for checking or replacement to
the Ferrograph 'Replacement Board Service!,

When returning the board(s) to the appropriate overseas agent,
or in the U. K. to the South Shields Service Department, it is
essential to Include the SERLAL NUMBER of the Test Set.
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