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INTRODUCTORY
LOUDSPEAKERS L

INTRODUCTION

A correctly chosen loudspeaker is essential to obtain acoustic results from electro-
acoustic equipment.

The following factors should be considered when choosing a loudspeaker :

- Shape, size and attachment with reference to the available space:

- Quality and sensitivity, a compromise between fidelity of reproduction and price:
- The frequency response characteristic in relation to the kind of application :

- Impedance and power handling capacity, which should be adapted to the output stage of
the equipment :

- Appearance and finish.

To assist customers in making their choice our loudspeakers have been divided into
three main groups :

- High power (= 10 watt): (hi-fi /full range)
- Medium power (2 - 10 watt)
- Low power (= 2 watt)

High power types

High power types: tweeters, woofers, squawkers

These speakers have been specially designed for use in hi-fi equipment, where a high
power -handling capacity, a very wide frequency range and a negligible distortion level
are required. They all conform to the high fidelity standards of IEC268 and DIN45500.
Examples of application: sealed hi-fi enclosures with cross-over networks.

High power full range types

These types offer more than the medium and low power types and some of them meet the
hi-fi standards of IEC268 and DIN45500. Examples of application: discotheques, public
address systems, monitoring and hi-fi equipment in open or sealed enclosures.

Medium and low power types

The medium and low power speakers form an extensive group offering a diversity in
characteristics, size and price for all kinds of radio and television sets, music centres,
tape recorders, sound columns, etc.

Most of the medium and low power speakers contain a ferrite magnet (Magnadur). For
television sets and other applications where the external magnetic field should be as
small as possible, there are loudspeakers having a metal (Ticonal) magnet in a pot
system.

Mullard
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LOUDSPEAKER CODING
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nominal cone size (inches) and shape of flange

l—-—— rated impedance (£2)

|——— magnet system

01=1to 1% dome diameter mass
02=2 dome mm g
10=10 round 10 =Magnadur 102 420
12=12 round 40 =Magnadur 62 100
20 =2 to 2%» round 60,61,62,63 =Magnadur 72 260
22 =2 to 2% square 65,66,67 =Magnadur 90 450
30=3 round 70,71 =Magnadur 31* 20
33=3 square 80,81,82 =Magnadur 53 100
35=3x 5 oval 85 =Magnadur 46 53
38=3x 8 oval 90,91,92 =Ticonal 18 27
40=4 round 95 =Ticonal 14 13
44=4 square 99 =Ticonal 10 6
46=4Xx 6 oval 100 =Magnadur 130 1050
48=4x 8 oval

50=5 octagonal *square

57=5x%x 17 oval
69=6x9 oval
70=17 .octagonal
80=8 octagonal

audio response -—-———-,

high power HP

double cone, smooth response M
over wide frequency range

squawkers; for mid-range frequencies Sq

tweeter, for high frequencies T
woofer; for very low frequencies w
notably higher sensitivity at about Z
3 kHz

notably higher response level in the
region 2 to 6 kHz

as Z, but wider frequency range

15
25




LOUDSPEAKERS INTRODUCTORY
NOTES

RESPONSE CURVES

For the medium and low power range one curve (a), showing the sound pressure as a
function of the frequency is given in the Data sheets.

For the high power range the curves a, b and ¢ are given, and for the squawkers and
tweeters a directional response curve (d).

Measuring conditions concerning mounting of the loudspeaker:

sound pressure distortion
curve a curve b curve d curve ¢
measured in anechoic half free field/ anechoic anechoic
range room anechoic room room room
Medium Aow ounted
power
High power ounted baffle or baffle or
full range enclosure enclosure
High power |tweeters unmounted baffle unmounted | baffle
range
baffle or baffle or
squawkers unmounted enclosure unmounted enclosure
woofers unmounted enclosure enclosure
TERMS AND DEFINITIONS

" Unmounted"” : The loudspeaker is placed in a clamping set-up which does not influence
its radiation characteristics.

' Mounted in enclosure" : The loudspeaker with the gasket outside the enclosure of dimen-
slons specified on the data sheet (flush mounted or front mounted as specified).

"Baffle" : The loudspeaker is fitted to a baffle, dimensions of which are specified on the
data sheet (flush mounted or front mounted).

""Half free field”: The acoustical conditions on the forward side approach those of free
space.

" Anechoic room": The acoustical conditions approach those of free space.
(IEC publication 268, part 5, section 1).

""Operating power" : is the sine-wave power input to the loudspeaker which corresponds
with a sound level of 96 dB with respect to 2 X10-4 pbar at a microphone distance of 1 m,
or 86dB on a distance of 3 m respectively. This sound level is the average level over
the rated frequency range of the loudspeaker.

Mullard
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TEST METHODS AND MEASUREMENTS

The atmospheric conditions for measurement are:

1.1

1.2

1.3

2.1

2.2

2.3

Temperature 15t0 35°C
Relative humidity: 45to 75 %
Pressure: 860 to 1060 mbar

Impedance

The impedance is the modulus of the lowest value of the electrical impedance in the
frequency range above the bass resonance frequency of the loudspeaker as deter-
mined by the method specified in para. 3 below.

Measuring apparatus

- Audio frequency sinewave signal generator with a constant output voltage over the
range from O to 20 000 Hz.

- Linear amplifier with an output impedance not greater than 1/3 of the rated loud-

speaker impedance and a power output of approx. 0. 1 x the power handling capacity
of the loudspeaker.

- A 1Q resistor connected in series with the loudspeaker.

- An electronic voltmeter shunted across the 1 Q resistor.

Conditions

- The loudspeaker is unmounted.

- The power input to the loudspeaker will not exceed 0. 1 x the power handling capac-
ity as determined in para. 4 below.

Measuring result

Rated impedance is stated on the data sheets. The measured impedance will not be
lower than 20% of the rated impedance.

Voice coil resistance

The voice coil resistance is the (d.c.) resistance of the voice coil.

Measuring apparatus

Low current d.c. Ohm-meter.

Conditions

The d.c. power input to the loudspeaker does not exceed 0.1 x the power handling
capacity.

Measuring circuit
The rated resistance is given on the data sheets, tolerance + 10%

Mullard
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LOUDSPEAKERS INTRODUCTORY

3.1

3.2

3.3

NOTES

Resonance frequency

The resonance frequency is that irequency where the modulus of the electrical
impedance has its first principal maximum in an ascending scale, the electrical
input being such as to have no significant effect on the resonant frequency.

Measuring apparatus

Same as for " Impedance". See para. 1.

Conditions
- The loudspeaker is measured unmounted.

- The resonance frequency is determined after applying to the loudspeaker for a
duration of 5 s a test signal equal to that required to test the power handling cap-
acity.

Measuring result

The resonance frequency is that frequency at which the voltmeter indicates the first
minimum deflection as the frequency is swept slowly from 0 Hz, the output voltage
of the amplifier being such that the voltmeter reads for the resonance frequency:

40 to 60 mV for loudspeakers with a rated impedance
less than 20 Q:

15 to 25 mV for loudspeakers with a rated impedance
between 20 2 and 100 Q:

4 to 6 mV for loudspeakers with a rated impedance
greater than 100 Q.

The rated resonance frequency is stated on the data sheets.

Power handling capacity

The power handling capacity is the nominal power which the loudspeaker will satis-
factorily handle as checked by an accelerated life test.

4.1 Test apparatus

- Generator supplying test signal in accordance with IEC268, para. 9. 3.

- Power amplifier with an output impedance not greater than 1/3 of the rated imped-
ance of the loudspeaker.

- Voltmeter indicating the r. m.s. value of the voltage.

Mullard
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4.2

Conditions

- A test voltage is applied to the loudspeaker for an uninterrupted period of 100 hrs.
The r.m.s. value of this voltage corresponds with the specified power handling
capacity of the loudspeaker.

- The test voltage has a frequency distribution corresponding with that of the output
of a filter as specified in IEC Publication 268, part S para. 9. 3 when fed from a
white noise source.

- If the loudspeaker is designed to operate in a restricted frequency range, the
corresponding network (filter) which is connected to the loudspeaker during the
test, is specified on the data sheet. The test voltage is measured at the input
terminals of the network.

- The method of mounting is as specified on the data sheet.

Test result

To pass this test the loudspeaker has to function properly at the end of the test
period. Deviation from the specified resonance frequency is allowed.

Total non-linear distortion

This is the ratio between the r.m.s. value of the harmonic content of the sound
pressure to the value of the total sound pressure over the frequency range of the
loudspeaker.

The difference in dB between fundamentals and harmonic contents, can be converted
into a distortion percentage with the aid of the following nomogram.

[l

100
(%)

N
0 10 20 30 (dB) 40

Difference in dB converted into % distortion

Mullard
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LOUDSPEAKERS INTRODUCTORY
NOTES

5.1 Conditions
- The loudspeaker is mounted as specified on the data sheet.
- The power input to the loudspeaker is the operating power.

- The microphone distance is as specified on the data sheet. (See also definition of
"Operating power'').

5.2 Measuring result
The distortion curve with its limit of high power loudspeakers is given on the data

sheet.
6  Sweep voltage

The sweep voltage test imposes on the loudspeaker a sinusoidal test signal of spec-
ified constant amplitude. The frequency of this signal is swept through the specified
frequency range.

6.1 Test apparatus

- Audio frequency sinewave signal generator with a constant output voltage over the
range from 0 to 20 000 Hz.

- Linear amplifier with an output power appropriate to the loudspeaker under test
and an output impedance not greater than 1/3 x the rated loudspeaker impedance.
For power see 6. 2.

- An electronic voltmeter with high input impedance.

6.2 Conditions
- The loudspeaker is tested unmounted.
- The input voltage is

a) for the medium and low power range such that the power input to the loudspeaker
is 0.5 X the specified power handling capacity.

b) for the high power range as specified on the data sheets.

- If the loudspeaker is designed to operate in a restricted frequency range, the
corresponding network (filter) which is connected to the loudspeaker during the
test, is specified on the data sheet. The test voltage is measured at the input
terminals of the network.

6.

w

Test result
To pass this test the loudspeaker has to function properly during the test.
7  Flux density

This is the magnetic flux density measured in the air gap.

Mullard
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7.1 Measuring apparatus

- Differential search coil

* Galvanometer

7.2 Conditions

- The distance between the centres of the two coils is equal to the air gap height

minus 1 mm.

- The two coils are put into the air gap symmetrical with respect to the poleplate.

7. 3 Measuring result

The minimum flux density as measured on production samples is stated on the data

sheet.

8 Frequency response

The frequency response is the graph representing the sound pressure as a function
of frequency applying to the loudspeaker a constant sine-wave signal V.

8.1 Measuring apparatus

- Microphone

- .Microphone amplifier
- Cathode follower

- Sine /random generator
- Level recorder

The apparatus is set as follows:

- Writing speed

- Paper speed

- Range potentiometer

- Lower limiting frequency
- Rectifier response

- Writing width

- Compressor speed

8.2 Conditions
- Sine-wave signal V= W.Zp

where

Bruel and Kjaer, type 413, 4145

Bruel and Kjaer, type 2606, 2607, 2608
Bruel and Kjaer, type 2619

Bruel and Kjaer, type 1024

Bruel and Kjaer, type 2305, 2307

125 mm /s
3 mm/s
S0 dB
10 Hz
r.m.s.
100 mm
300 dB/s

- for anechoic room measurements W = 50 mW, unless otherwise stated on the data

sheets.

V = test voltage

Z, = rated impedance as specified on the data sheet

- Microphone position: in axis of loudspeaker on a distance of
50 ¢m for anechoic room measurements

- Curve a is measured in a anechoic room; loudspeaker unmounted
- Curve b is measured in a half free field; loudspeaker mounted as specified on the

data sheet

- Curve d is measured in a anechoic room; loudspeaker unmounted.

Mullard
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LOUDSPEAKERS INTRODUCTORY
NOTES

8. 3 Measuring result

A description of the sensitivity and the frequency response curve(s), together with
the limits for curve a are given on the data sheet.
9  Direction of magnetisation

The magnet is so magnetised that the centrepole is south for systems with a ring
magnet, and north for systems with a slug magnet.

10 Polarity

The cone of the loudspeaker will move outward when a d.c. voltage i8 applied to the
terminals so that the red marked terminal is positive.
The voltage applied does not exceed the ' sweep voltage".

Mullard
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AD0140//T.

1 inch HIGH POWER DOME TWEETER LOUDSPEAKER

APPLICATION

For the reproduction of audio frequencies from 1600 Hz to 22000 Hz in multi-way high-
fidelity loudspeaker systems. Minimum recommended cross-over frequency 1600 Hz
with 12 dB/octave slope.

TECHNICAL DATA version

T4 T8
Rated impedance L] 8 Q
Voice coil resistance 3,4 6,3 Q
Rated frequency range 1600 to 20 000 Hz
Resonance frequency 1200 Hz

Power handling capacity,

measured with filter: 12 uyF - 0, 35 mH 20 w
SpuF - 0,2 mH 40 w
8§pF - 0,5 mH 20 W
3,2uF - 0,35 mH 40 W
loudspeaker unmounted
Opcrating power 4 w
Sweep voltage (500 to 20 000 Hz) 3 4,5V
Energy in air gap 59 m]
Flux density 0,9 T
Air-gap height 2,5 mm
Voice coil height 2,4 3,2 mm
Core diameter 25 mm
Magnet material Magnadur
diameter 61 mm
mass 0,1 kg
Mass of loudspeaker 0,25 kg

The loudspeaker has a polycarbonate dome and a voice coil of aluminium wire.

Connection to the loudspeaker is by means of 3.2 mm (0.12 inch) tag connectors or by soldering.

] Mullard )me ’



ADO140/T.

Dimensions (mm)

N NN
Na

S8
7

[

Iy
I =

L]

85 L {
max

<24 5max >

12705070
Fig. 1
One tag is indicated by a red mark for in-phase connection

Baffle hole diameter 75 mm.
Face of loudspeaker should lie in line with plane of baffle.

FREQUENCY RESPONSE CURVES

Curve b: Sound pressure measured in half free field, input at operating power.
Loudspeaker mounted on baffle, dimensions 50 x 50 mm.

Curve ¢: 2nd and 3rd harmonic distortion, measured at the operating power of 4 W in
anechoic room. Loudspeaker unmounted.

2 June 1978 ( Mullard U



1 inch high power dome tweeter loudspeaker

ADO0140/T.

20

10 kHz

7270506.1

5

b AV MV

Cd2

JAVAY

1

/
500 Hz

Fig. 2

200
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100
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1 INCH HIGH POWER AD0162 /T,
DOME TWEETER LOUDSPEAKER

APPLICATION

For use in direct and indirect radiating systems for reproduction of audio frequencies
from 2000 Hz to 22 000 Hz with very low distortion in multi-way high fidelity loudspeaker
systems in accordance with DIN45500. Minimum recommended cross-over frequency
1600 Hz. The loudspeaker has a very high sensitivity.

TECHNICAL DATA
version
T8 T1S
Rated impedance 8 15 Q
Voice coil resistance 6,3 12,5 Q
Rated frequency range 2000 to 22 000 Hz
Resonance frequency 1000 Hz
Power handling capacities a/b (see Fig. 1)
at2000HzC = 8pF L =0,5 mH 20/4 w
C=33puF L= 1 mH 20/4 w
at 4000 Hz C = 3,2 yF L = 0,35 mH 50/6 w
C=1,5pyF L=0,8 mH 50/6 W
Operating power 2 w
Sweep voltage 4,5 5,5 \
frequency range: 500 - 20 000 Hz
high pass filter : 8 pF - 0,5 mH
Energy in air gap 75 m]
Flux density 1,2 T
Air gap height 2,5 mm
Voice coil height 2,4 3,4 mm
Core diameter 25 mm
Magnet material Magnadur
diameter 72 mm
mass 0,24 kg
Mass of loudspeaker 0,5 kg

The loudspeaker has a polycarbonate dome and a diffusor integrated in the cover.

Connection to the loudspeaker by means of 2,8 mm (0, 11 inch) Fastons or soldering.

Mullard
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loudspeaker

L b unmounted

|

L

1275016

Fig.1. Measuring circuit.
a = gystem power handling capacity
b = loudspeaker power handling capacity.

Dimensions (mm)

9.2
max
L -
= :
v L) i
85 L *‘ L_ 105+05 (3x) !
“*max o X
Fig. 2. l«— 32,4 max — D — 87401 —- ress T

One tag is indicated by a red mark for in-phase connection.
Face of loudspeaker should not lie behind plane of baffle.

FREQUENCY RESPONSE CURVES (see Fig. 3)

Curve b: Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz, over the width of one octave, the sound pressure may be a
maximum of 2 dB lower than indicated.

Curve c: 2nd and 3rd harmonic distortion, measured at the operating power of 2 W in
anechoic room, loudspeaker unmounted.

Mullard
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1 INCH HIGH POWER AD0162 /T.
DOME TWEETER LOUDSPEAKER

20

(——q

727385%
\
10 kHz

N\

5

b
g
1

[
I

500 Hz

Fig. 3.
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ADO163/T.

1 INCH HIGH POWER DOME TWEETER LOUDSPEAKERS

APPLICATION

For use in direct and indirect radiating systems for reproduction of frequencies from 2000 Hz to

22 000 Hz with very low distortion in multi-way high-fidelity loudspeaker systems in accordance with
DIN 45500. Minimum recommended crossover frequency 2000 Hz. The loudspeaker has a very high
sensitivity.

TECHNICAL DATA version
T8 T15

Rated impedance 8 15 Q
Voice coil resistance 6,3 125 Q
Rated frequency range 2000 to 22000 Hz
Resonance frequency 1300 Hz
Power handling capacities, a/b (see Fig.1),
loudspeaker unmounted,

at2000 Hz;C= 8uF;L=05 mH 20/4 W

at2000 Hz;C=33uF;L= 1 mH 20/4 W

at 4000 Hz; C=3,2 uF; L =0,35 mH 50/6 w

at4000 Hz;C=15puF; L=08 mH 50/6 W
Operating power 2 w
Sweep voltage,

frequency range: 500 to 20 000 Hz

high pass filter:

8 uF - 0,5mH 45 \"

33uF —1mH 55 V
Energy in air gap 75 mJ
Flux density 1.2 T
Air-gap height 25 mm
Voice coil height 24 3,4 mm
Core diameter 25 mm
Magnet material Magnadur

diameter 72 mm

mass 0,24 kg
Mass of loudspeaker 05 kg

The loudspeaker has an impregnated textile dome and a diffuser integrated in the cover. Connection to
the loudspeaker by means of 2,8 mm (0,11 inch) Fastons or soldering.

< Mullard W(Mv 107



ADO163/T.

e

C
T T loudspeaker
IF L 1’ unmounted
1275016

Fig.1 Measuring circuit.
a = system power handling capacity.

b = loudspeaker power handling capacity.

Dimensions (mm)

e
94,2 | 69 735
max max max
ol
.-
'
-
+ max ——l Lto.s*g-S (3%
*— 32,4 max —’J 87+01 7269399

Fig.2
One tag is indicated by a red mark for in-phase connection. Face of loudspeaker should not lie behind

plane of baffle.

FREQUENCY RESPONSE CURVES (see Fig.3)
Curve b: Sound pressure measured in anechoic room, loudspeaker unmounted.
Curve c: 2nd and 3rd harmonic distortion, measured at the operating power of 2 W in anechoic room,

loudspeaker unmounted.

/

2 May 1977 ( Mullard



1 inch high power dome tweeter loudspeakers ADO163/T.
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2 inch HIGH POWER ADO0210/5q.
DOME SQUAWKER LOUDSPEAKER

APPLICATION

For the reproduction of audio frequencies from 500 to 5000 Hz with very low distortion
in multi-way high-fidelity loudspeaker systems according to DIN45500.
The loudspeaker has an excellent spherical radiation pattern.

TECHNICAL DATA version
Sq4 Sq8
Rated impedance 4 8
Voice coil resistance 3.4 6,6
Resonance frequency 370 Hz
Rated frequency range 550 to S000 Hz
Power handling capacity, W
measured with filter 26 uyF - 1,2 mH 60
18 pyF - 2,4 mH 60
loudspeaker unmounted
Power handling capacity of speaker only 20 w
Operating power 5 w
Sweep voltage (100 to 10 000 Hz, filter 36 pF - 1,2 mH 4,5 v
18 uF - 2,4 mH) 6,3V

Energy in air gap . ) 0 m)
Flux density 0,8 T
Air-gap height S mm
Voice coil height 3,3 3,6 mm
Core diameter 50 mm
Magnet material Magnadov

diameter 102 mm

mass 0, 42 kg
Mass of loudspeaker 1 kg

The loudspeaker has a paper dome, textile rim and a sealed pbt: no acoustic isolation
required. '

Connection to the loudspeaker is by means of 5,1 mm (0, 2 inch) Fastons or soldering.

Mullard
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Dimensions (mm)

*] 10,5 (&x)

38 *g" (x)

091 3105 B112,6 "
max max max O3

Z———

I

]
|‘ 8.5max

i |

=] 28max =

126202

< LTmax =

134,2 max

— 122100920

* - --- —108 max
Fig. 1\
l) Baffle hole diameter 110 mm

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES

Sce Fig. 2 Input power 50 mW

Curve b: Sound pressure measured in anechoic room. loudspeaker mounted on DIN haffle
at operating powcer.

Curve ¢: 2nd and 3rd harmonic distoction, measurcd at the operating power of 5 W in.
anechoic room. Loudspeaker front moeunted on DIN baffle.

Mullard
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2 inch HIGH POWER ADO0210/Sq.
DOME SQUAWKER LOUDSPEAKER
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J ’ ADO211/Sq.

2 INCH HIGH POWER DOME SQUAWKER LOUDSPEAKER

APPLICATION

For the reproduction of audio frequencies from 500 to 5000 Hz with very low distortion in multi-way
high-fidelity loudspeaker systems according to DIN 45500. The loudspeaker has an excellent spherical

radiation pattern.

TECHNICAL DATA

Rated impedance
Voice coil resistance:
Resonance frequency
Rated frequency range

Power handling capacity, loudspeaker unmounted, measured with filter
50 uF — 1,6 mH
24 uF — 3,2 mH

Power handling capacity of speaker only
Operating power

Sweep voltage (100 to 10000 Hz, filter 50 uF — 1,6 mH
24 uF — 3.2 mH)

Energy in air gap
Flux density
Air-gap height
Voice coil height
Core diameter

Magnet material
diameter
mass

Mass of loudspeaker

version

Sq4 Sq8

4 8
3.4 6.6
340 370
550 to 5000

60
60

20

4,5
6,3
250
08
5
33 3,6
50
Magnadur
102
0,42
1

Q
Q

mm
mm

mm
kg

kg

The loudspeaker has a textile dome and surround, and a sealed pot; no acoustic isolation required.
Connection to the loudspeaker is by means of 5,1 mm (0,2 inch) Fastons or soldering.

) Mullard

August 1977



ADO211/Sq.

Dimensions (mm)

->| 10,5 (4 x)

291 3105 A1
max max m

¥

<8 5max
- 28max '

le————— 12602 ——
[e—47max

—
108 magx ——— 134,2max

—

12702924
Fig. 1

* Baffle hole diameter 110 mm.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig. 2)

Curve a: Sound pressure measured in anechoic room, loudspeaker mounted on 1EC baffle at operating
power.

Curves d2 and d3: 2nd and 3rd harmonic distortion, measured at the operating power in anechoic
room. Loudspeaker front mounted on |EC baffle.
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2 inch high power dome squawker loudspeaker AD0211/SC|.
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AD2071/Z.

2% INCH LOW POWER LOUDSPEAKER

APPLICATION
For portable receivers and intercoms.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Rated frequency range
Resonance frequency

Power handiing capacity, loudspeaker
unmounted, measured without filter

Operating power (sound level 80 dB, 0,5 in)

Sweep voitage (frequency range: 240 to 15000 Hz)
Energy in air gap

Flux density

Air-gap height

Voice coil height

Core diameter

Magnet material
diameter
mass

Mass of loudspeaker

version
24 Z8 215 725
4 8 15 25 Q
35 7.1 13,7 22,8 Q
180 to 4000 Hz
360 Hz
1 w
0,25
1 1.4 1.9 25 Vv
12,7 mJ
0.74 T
25 mm
2,7 2,2 3,0 3,6 mm
10
Magnadur
31 mm
0,02 kg
0,064 kg

The loudspeaker has a plastic frame, and a paper cone and surround. Connection to the loudspeaker

by means of 2,8 mm (0,11 inch) Fastons or soldering.

g Mullard ) (September 1977



AD2071/Z.

Dimensions (mm)

’
—
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wm
w
L ]
e Ty

|
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1

-15*

—o| |<-2,2

- rg'ozx e

‘_19,7m0x" 1275479

Fig.1.

*Baffle hole and clearance depth required for cone movement at the specified power handling capacity.

One tag is indicated by + sign for in-phase connection.

FREQUENCY RESPONSE CURVE (see Fig. 2)
Sound pressure measured in anechoic room, loudspeaker mounted on |EC baffle.
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2% inch low power loudspeaker AD2071/Z.
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AD3071/Y
AD3371/Y
3 INCH LOW POWER LOUDSPEAKER
APPLICATION
For portable receivers and intercoms.
TECHNICAL DATA
version
Y4 Y8 VY15 Y25

Rated impedance 4 8 15 25 Q
Voice coil resistance 3.5 7.4 13.7 228 Q
Rated frequency range 100 to 6000 Hz
Resonance frequency 250 Hz
Power handling capacity, loudspeaker 2 w
unmounted, measured without filter
Operating power (sound level 90 dB, 0.5 in) 0.225 w
Sweep voltage (frequency range 170 to 15 000 Hz) 1.4 20 2.7 35 \
Energy in air gap 12.7 mJ
Flux density 0.74 T
Air-gap height 25 mm
Voice coil height 2.7 2.2 3.0 3.6 mm
Core diameter 10 mm
Magnet material Magnadur

diameter 31 mm

mass 0.02 kg
Mass of loudspeaker 0.069 kg

The loudspeaker has a plastic fra;me and a paper cone and surround. Connection to the loudspeaker

by means of 2.8 mm (0.11 inch) Fastons or soldering.

) Mullard W( o7



AD3071/Y
AD3371/Y

Dimensions {(mm)
AD3071/Y

e 46205 ——» >l Témax
o B
o~ 81max > max 0823¢
<+—23 max —| 17275480)
AD3371/Y Fig.1
924005

| le4max
4620.
6203 o 1,
8Ymax max o823
+—23 max —e|
Baffle hole 72 mm diameter
Fig.2
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FREQUENCY RESPONSE CURVE
Sound pressure measured in anechoic room, loudspeaker mounted on |EC baffle. w
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3 x5 INCH OVAL AD /X
MEDIUM POWER LOUDSPEAKER 359,

APPLICATION

For use in portable radios, tape recorders and, due to absence of stray magnetic fieid, this loudspeaker
can also be used in television sets. High sensitivity.

TECHNICAL DATA version
X4 X8 X15 X25

Rated impedance 4 8 15 25
Voice coil resistance 34 7.2 13,8 22,6 Q
Rated frequency range 85 to 12000 Hz
Resonance frequency 180 Hz
Power handling capacity, measured without filter,

loudspeaker unmounted 3 w
Sweep voltage 24 35 4,7 6,1 \
Energy in air gap 39 mJ
Flux density 0,8 T
Air-gap height 3 mm
Voice coil height 2 18 2,55 28 mm ,
Core diameter 18 mm
Magnet material Ticonal Ticonal Ticonal Ticonal

diameter 18 mm

mass 0,027 kg
Mass of loudspeaker 0,13 kg

The loudspeaker has a paper cone and surround.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

OCTOBER 1977 AD3591/X Page 1



Dimensions {(mm)

Fig. 1.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE (see Fig. 2)
Curve a: Sound pressure.
Curves d2 and d3: 2nd and 3rd harmonic distortion.

\

Baffle hole

| o4 5max

16,5
I max '+

e 42 9max —

The curves are measured in anechoic room, loudspeaker mounted on |IEC baffle.

Mullard
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3 x 5 INCH OVAL AD3591/X
MEDIUM POWER LOUDSPEAKER /
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Fig. 2.
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3 x 5INCH

MEDIUM POWER LOUDSPEAKER

APPLICATION

AD3595/X

For use in portable radios, tape recorders and, due to ahsence of stray magnetic field, this loudspeaker

can also be used in television sets. High sensitivity.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Rated frequency range
Resonance frequency

Power handling capacity, measured without filter,
loudspeaker unmounted

Operating power (sound level 90 dB, 1 m)

Sweep voltage, frequency range: 80 to 20 000 Hz
Energy in air gap

Flux density

Air-gap height

Voice coil height

Core diameter

Magnet material
diameter
mass

Mass of loudspeaker

version
X4 X8 X15 X25
4 8 15 3% 2
34 71 135 2S5 Q
90 to 15000 Hz
180 170 170 170 Hz
3 w
15 w
25 35 4,7 62 V
205 mJ
0,77 T
25 mm
35 42 27 33 mm
145 mm
Ticonal
145 mm
0,013 kg
0,13 kg

The loudspeaker has a paper surround and a foam plastic gasket on the flange. Connection to the

loudspeaker by means of 2,8 mm (0,11 inch) Fastons, or soldering.

OCTOBER 1977
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Dimensions (mm) Baffle hole

{

' 0
- <-2_0'5 - ‘—AI‘S max
<+—— 759max —> - Jr?&?( -

< 40,2 max—+! 7275452

Fig. 1.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig. 2)

Curve a: Sound pressure.

Curves d2 and d3: 2nd and 3rd harmonic distortion, measured at the operating power of 1,5 W.
The curves are measured in anechoic room, loudspeaker mounted on |EC baffle.

Mullard
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3 x 5 INCH AD3595/X

MEDIUM POWER LOUDSPEAKER
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3 x 8INCH OVAL MEDIUM POWER

LOUDSPEAKERS

APPLICATION

For use in portable radios and tape recorders

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter,
loudspeaker unmounted

Sweep voltage
Energy in airgap
Flux density
Airgap height
Voice coil height
Core diameter

Magnet material
diameter
weéight

Weight of loudspeaker

AD3880/X
Series
version
X4 X8 X15
4 8 15 Q
3,4 7,1 13,8 Q
120 120 120 Hz
4 4 4 w
2,8 | 5,5 5,5 v
55 55 55 mJ
1 | 1 1 T
3 3 3 mm
2,4 3,1 2,5 mm
18 18 18 mm
Magnadur
53 53 53 mm
0,1 | 0,1 0,1 kg
0,3 0,3 0,3 kg

The loudspeaker has a paper cone and a treated paper surround.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

FEBRUARY 1977
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Dimensions (mm) - 82,4 max = 341 max ~
[e—62£02—=| S 1
T “+ 53401 J : ‘
|
T

|
—|

|
|
/
|
‘
i

205,64 197 184
max max *02

74 max ! 72 le— 50000,

Fig. 1

1) Baftle hole and clearance depth required for cone movement at specified power handling
capacity,
One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE
See Fig.2. Input power 50 mW

Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sound pressure may be, over the width of one octave,
maximum 2 dB lower than indicated.

Mullard
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3 x 8INCH OVAL MEDIUM POWER . AD3880/X
LOUDSPEAKERS Series
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3 x 8INCH OVAL MEDIUM POWER

LOUDSPEAKERS

APPLICATION

For use in portable radios and tape recorders.
The absence of stray field due to ticonal sinterpot miagnet system, makes this loudspeaker
also suitable for use in television sets.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter,
loudspeaker unmounted

Sweep voltage
Energy in airgrap
Flux density
Airgap height
Voice coil height
Core diameter

Magnet material
diameter
weight

Weight of loudspeaker

The loudspeaker has a paper cone and a treated paper surround.

AD3890/X

version
X4 X8 X15 X25
4 8 15 25
3,4 7,1 13,5 22,7
120 120 120 120
4 4 4 4
2,8 4 5,5 7,1
39 39 39 39
0.8 0,8 0,8 0,8
3 3 3 3
2,4 2,8 2,5 2,8
18 18 18 18
Ticonal |Ticonal | Ticonal | Ticonal
18 18 18 18
0, 027 0,027 0,027 0,027
0,21 0,21 0,21 0,21

Series

Hz

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

FEBRUARY 1977

Muliard
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Dimensions (mm) }4— 553 max —=!

je——82.Lmax ——* —=: 34,1 max |-
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2054 197 184
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pr

-

Fig.1 ‘mn"

4 max

1y Baffle hole and clearance depth required for cone movement at specified power handling

Capacity.
One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE
See Fig.2. Input power 50 mW

Sound pressure measured in anechoic room, loudspeaker unmouhted.
Above 1000 Hz the sound pressure may be, over the width of one octave,
maximum 2 dB lower than-indicated.

Mullard
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3 x 8INCH OVAL MEDIUM POWER AD3890/X
LOUDSPEAKERS Series
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AD4050/W

4 INCH HIGH POWER WOOFER LOUDSPEAKER

APPLICATION

The absence of stray field due to Ticonal sinterpot magnet system makes this loudspeaker very suitable

for use in television sets. It can be used in sealed acoustic enclosures and in bass reflex enclosures of

maximum 7 litres.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Rated frequency range
Resonance frequency

Power handling capacity measured without filter,
mounted in 7 1 bass reflex enclosure

Operating power

Sweep voltage, frequency range; 30 to 6000 Hz
Energy in air gap

Flux density

Air-gap height

Voice coil height

Core diameter

Magnet material
diameter
mass

Mass of loudspeaker

version
w4

w8

3.2

35 to 2000

60

15
8
55
100
0.85
5
6
25

Ticonal
25
0.06

0.42

7.75

mm
kg

kg

The loudspeaker has a rubber surround and a sealing strip at the rear of the basket. Connection to the
loudspeaker by means of 2.8 mm (0.11 inch) Fastons, or soldering.

v Mullard
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AD4050/W J L

Dimensions {mm)

*—1019max ——m

————»’
9

595(“

—_—t e — -

. | 3
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t ¢!
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V4R |

]

]

)

483 852
max max

le—3min'"
<5 1max

294max |e—

<+—— 566 max ——*>

7275512

(1) Baffle hole and clearance depth required for cone movement at the specified power handling

capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig. 2)

Curve a: Sound pressure measured in anechoic room, loudspeaker mounted in 7 | bass reflex enclosure.
Curves d2 and d3: 2nd and 3rd harmonic distortion, measured at the operating power.

2 November 1977
( Mullard
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4 inch high power woofer loudspeaker

AD4050/W
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AD4472/X.
4 INCH MEDIUM POWER LOUDSPEAKERS
APPLICATION
For portable receivers and intercoms.
TECHNICAL DATA version
X4 X8 X158 X25

Rated impedance 4 8 15 25 Q
Voice coil resistance 35 7.1 137 228 Q
Rated frequency range 80 to 15000 Hz
Resonance frequency 170 Hz
Power handling capacity, loudspeaker 3 w
unmounted, measured without filter
Operating power (sound level 90 dB, 0,5 in) 0,18 w
Sweep voltage (frequency range 100 to 20 000 Hz) 14 2 27 35V
Energy in air gap 12,7 mJ
Flux density 0,74 T
Air-gap height 25 mm
Voice coil height 2,7 2,2 3,0 36 mm
Core diameter 10 mm
Magnet material - Magnadur

diameter 31 mm

mass 0,02 kg
Mass of loudspeaker,

round fiange version 0,079 kg

square flange version 0,087 kg

The loudspeakers have a plastic frame, and a paper cone and surround. Connection to the joudspeakers
is by means of 2,8 mm (0,11 inch) Fastons or soldering.

o Mullard 7( o471
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AD4072/X.
AD4472/X.

|- 0314 975
W VJ max max
4
—+| 4 max
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‘_30'5 max-e 727577

i | E— 0314 975
F max max
| -4 max
| 20,3mux|4—
4—30,5max~>J 7777777
Fig. 1b.
One tag is indicated by a red mark for in-phase connection.
2 September 1977 M “ o,
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Sound pressure measured in anechoic room, loudspeaker mounted on |EC baffle.
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4 INCH MEDIUM POWER

LOUDSPEAKERS

APPLICATION

For portable receivers, small tape recorders and intercoms.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter
loudspeaker unmounted

Sweep voltage
Energy in airgap
Flux density
Airgap height
Voice coil height
Core diameter

Magnet material
diameter
weight

Weight of loudspeaker

The loudspeaker has a paper cone and surround.

AD4080/X

AD44380/X
Series
version
X4 X8 X15 X25
4 g 15 25 Q
3,4 7,1 13,8 22,6 Q@
165 165 165 165 Hz
3 3 3 3w
2,45 3,5 4,75 6,1 V
55 55 55 55  m]
1 1 1 1T
3 3 3 3 mm
2,4 3,1 2,55 2,8 mm
18 18 18 18  mm
Magnadur
53 53 53 53 mm
0,1 0,1 0,1 0,1 kg
0,25 0,25 0,25 0,25 kg

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

FEBRUARY 1977

Mullard
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Dimensions (mm)

95.6™*
103.4 ™

OO 7

|
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-

-

7200243

105.2 ™ 297

12.2mx
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Fig.la Round flange version
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T . . ; B 545 61 1034
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J-

] 7268300

—| '9-4,3max
01052max ——————» —| «—7,9 max
. : 17,2
Fig.1b Square flange version > max L—

Baffle hole diameter 96 mm. <— 39max —s|

One tag is indicated by a red mark for in-phase connection.

Mullard

AD4080/X Page 2



Piejini\

€ 33ed X/080¥AV

102

7Z268290.1

d8 ADL4LOB0/X.

ADLLBO/X.

92

82

72

A%

52

20 50 100 200 500Hz 1 2
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Sound pressure measured in anechoic room, loudspeaker unmounted.

Above 1000 Hz, the sound pressure may be, over the width of one octave,

maximum 2 dB lower than indicated. Input power 50 mW
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4 INCH MEDIUM POWER AD4085/X
LOUDSPEAKER AD4485/X

APPLICATION
For audio equipment in general. Frequency response up to 12 kHz, high sensitivity in bass region.

TECHNICAL DATA version
X4 X8 X15

Rated impedance 4 8 15 Q
Voice coil resistance 34 71 135 Q
Rated frequency range 80 to 14 000 Hz
Resonance frequency 150 Hz
Power handling capacity, measured without filter,

loudspeaker unmounted 3 w
Operating power (sound fevel 90 dB, 1 m) 0,7 w
Sweep voltage {75 to 20 000 Hz) 25 3,5 4.7 V
Energy in air gap 38 mJ
Flux density 1.1 T
Air-gap height 25 mm
Voice coil height 35 41 27 mm
Core diameter 14 mm
Magnet material Magnadur

diameter 46 mm

mass 0,053 kg
Mass of loudspeaker’ 0,16 kg

The loudspeaker has a paper rim. Connections to the loudspeaker can be made by means of Fastons
or by soldering.

OCTOBER 1977 AD4085/X Page 1



Dimensions (mm)
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Fig. 1Ta Round flange type AD4085/X.
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Fig. 1b Square flange type AD4485/X.

Baffle hole diameter 96 mm.

One tag is indicated by a red mark for in-phase connection.
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IEC 268-5, par. 4.4.
Curve c: Znd and 3rd harmonic distortion measured at the operating power of 0,6 W in anechoic room.
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4 INCH LOW POWER ADA4090/X.
LOUDSPEAKERS Series

APPLICATION

For portable receivers.

TECHNICAL DATA
version
X8 X15
Rated impedance 8 15 Q
Voice coil resistance 7,2 13,8 Q
Resonance frequency . 190 190 Hz
Power handling capacity, 2 2w
measured without filter
loudspeaker unmounted
Sweep voltage 2,8 3,9 V
Energy in airgap 39 39 mj
Flux density 0,8 0,8 T
Airgap height 3 3 mm
Voice coil height 1,8 2,55 mm
Core diameter 18 18 mm
Magnet material Ticonal | Ticonal
diameter 18 18 mm
weight 0,027 0,027 kg
Weight of loudspcaker 0,125 0,125 kg

The loudspeaker has a paper cone and surround.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

Mullard
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1)
Dimensions (mm) 1,5 min
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l) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig.2 Input power 50 mW
Sound pressure measured in anechoic room, loudspeaker unmounted.

Above 1000 Hz the sound pressure may be, over the width of one octave,
maximum 2 dB lower than indicated.
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4 INCH LOW POWER AD4090/X.

LOUDSPEAKERS Series
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4 INCH MEDIUM POWER
LOUDSPEAKER

APPLICATION

With its excellent power handling capacity very suitable for car radios.

TECHNICAL DATA
Rated impedance
Voice coil resistance
Rated frequency range
Resonance frequency

Power handling capacity,
measured without filter
loudspeaker unmounted

Operating power (sound level 90 dB, 1 m)
Sweep voltage (80 to 20000 Hz)

Energy in air gap

Flux density

Air gap height

Voice coil height

Core diameter

Magnet material
diameter
mass

Mass of loudspeaker

The loudspeaker has a paper cone and a textile surround.

AD4481/x4
4 Q
3.4 @
90 to 14000 Hz
140 Hz
8 w
0,8 W
3,5 v
50 mj
0,95 T
3 mm
4.4 mm
18 mm
Magnadur
54 mm
0,1 kg
0.25 kg

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by saldering.

FEBRUARY 1977

Mullard
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Dimensions (mm)

wn
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Fig.1

l) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig.2)

Curve b: Sound pressure measured in anechoic room, loudspeaker mounted on baffle
according to IEC268-5, par. 4.4.

Curve c: 2nd and 3rd harmonic distortion, measured at the operating power of 0,8 W.
Loudspeaker front mounted on 1EC baffle.
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4 INCH MEDIUM POWER AD44381/X4
LOUDSPEAKER
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4 x 6 INCH OVAL MEDIUM POWER

LOUDSPEAKERS

APPLICATION

A full range loudspeaker for car and domestic radios, tape recorders and portable

cord players.

This speaker has an extended frequency response up to 20 kHz.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter
loudspeaker unmounted

Sweep voltage
Energy in airgap
Flux density
Airgap height
Voice coil height
Core diameter

Magnet material
diameter

weight
Weight of loudspeaker

AD468I /M
Series

version

M4 M3 M25
4 8 25
3,4 7.1 22,7
135 135 135
6 6 6
2,8 4 7,1
55 55 55
1 1 1
3 3 3
3 3,9 4
18 18 18

Magnadur
53 53 53
0,1 0,1 0,1
0,26 0,26 0,26

mm
kg

kg

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

FEBRUARY 1977

Mullard
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Dimensions (mm)
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1y Batfle hole and clearance depth required for cone movement at specified power hand-

ling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig.2 Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sensitivity may be, over the width of one octave, maximum

2 dB lower than indicated.
Input power S0 mW.
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AD4681/X.

4 x 6 inch OVAL MEDIUM POWER LOUDSPEAKER

APPLICATION

For caranddomestic radios, tape recorders and portables. Frequencyrangeupto 12 kHz.
High sensitivity at 3000 Hz.

TECHNICAL DATA version
X4 X8 X15 X25
Rated impedance 4 8 15 25 Q
Voice coil resistance 3,1 7,1 13,5 22,7 Q
Resonance frequency 140 140 140 140 Hz
Power handling capacity, 6 6 ) 6 W
measured without filter |
loudspeaker unmounted
Sweep voltage 3.5 4,9 6,7 8.7 V
Energy in airgap 55 55 55 S5 mj
Flux density 1 1 1 1 T
Airgap height 3 3 3 3 mm
Voice coil height 3 3.9 3,2 4 mm
Core diameter 18 18 18 18 mm
Magnet material Magnadur
diameter 53 53 53 53 mm
weight 0,1 0,1 0.1 0.1 kg
Weight of loudspeaker: 0,26 0,26 0,26 0,26 kg

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

D Mullard w (.lme 1978 1



AD4681/X.

Dimensions (mm)
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1) Baffle hole and cleaiance depth required for cone movement at specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig. 2.

Input power 50 mW

Sound pressure measured in anechoic room. loudspeaker unmou_nted. Above
1000 Hz the sensitivity may be. over the width of one octave, maximum2 dB

lower than indicated.

June 1978 ( Mullard

™~



4 x 6 inch oval medium power loudspeaker AD46 8] /X.
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4 x 6 INCH OVAL MEDIUM POWER

LOUDSPEAKERS

APPLICATION

AD4691/M
Series

A full range loudspeaker with an extended frequency response up to 20 kHz. Due to ab-
sence of stray ticonal sinterpot magnetic field, this loudspeaker can be used for black

and white as well as colour television sets.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter
loudspeaker unmounted

Sweep voltage
Energy in airgap
Flux density
Airgap height
Voice coil height
Core diameter

Magnet material
diameter

weight
Weight of loudspeaker

version
M4 M8 M15 M25
4 8 15 25 Q
3,4 7.1 13,5 22,7 Q
135 135 135 135 Hz
4 4 4 4 w
2,8 4 5,5 7.1 \Y%
39 39 39 39 m]
0.8 0,8 0,8 0,8 T
3 3 3 3 mm
3 3,9 3,2 4 mm
18 18 18 18 mm
Ticonal Ticonal Ticonal | Ticonal
18 18 18 18 mm
0,027 0,027 0,027 0,027 kg
0,16 0,16 0, 16 0,16 kg

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

FEBRUARY 1977
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Fig.1

1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig.2 Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sensitivity may be, over the width of one octave, maximum
2 dB lower than indicated.
Input power 50 mW
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4 x 6 INCH OVAL AD4691/X

MEDIUM POWER LOUDSPEAKER

APPLICATION

Due to absence of stray magnetic ticonal sinterpot field, the loudspeaker can be used in
black and white as well as colour television sets.
High sensitivity at 3000 Hz. Frequency response up to 12 kHz.

TECHNICAL DATA
version
X4 X8 X15 X25
Rated impedance 4 8 15 25 Q
Voice coil resistance 3.4 7,11 13,5 22,7 Q
Resonance frequency 140 140 140 140 Hz
Power handling capacity, 4 4 4 4 w
measured without filter,
loudspeaker- unmounted
Sweep voltage 2,8 4 5,5 7,1 \'
Energy in airgap . 39 39 39 39 m]j
Flux density 0,8 0.8 0,8 0.8 T
Airgap height 3 3 3 3 mm
Voice coil height 3 3,9 3,2 4 mm
Core diameter 18 18 18 18 mm
Magnet material Ticonal | Ticonal{Ticonal| Ticonal
diameter 18 18 18 18 mm
weight : 0,027 | 0,027 {0,027 | 0,027 kg
Weight of loudspeaker 0,16 0,161 0,16 0,16 kg

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

Mullard
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Dimensions (mm) ; -Baffle hole
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1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig. 2. Input power 50 mW
Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz sensitivity may be, over the width of one octave, maximum
2 dB lower than indicated.
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4 x 6 INCH OVAL AD4691/X

MEDIUM POWER LOUDSPEAKER
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4 x 8 INCH OVAL
MEDIUM POWER LOUDSPEAKER

AD4890/X

APPLICATION

For colour television sets. Low stray field. low resonance frequency, high sensitivity in

bass region.

TECHNICAL DATA

version
X4 X8 X15  X25
Rated impedance 4 8 15 25 ')
Voice coil resistance 3.4 7.1 13.5 22,7 Q
Rated frequency range 55 to 13 000 Hz
Resonance frequency 110 Hz
Power handling capacity, 10 w
measured without filter,
loudspeaker unmounted

Operating power (sound level 90 dB, 1 m) 0,7
Sweep voltage (55 to 20 000 Hz) 4 5,7 7.8 10, \%
Energy in air gap 39 m]
Flux density 0,8 T
Air gap height 3 mm
Voice coil height 4,5 3.9 3,2 4 mm
Core diameter 18 mm
Magnet material Ticonal

diameter 18 mm

mass 0, 027 kg
Mass of loudspeaker 0,23 kg

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

OCTOBER 1977

Mullard

AD4890/X Page 1



Dimensions (mm)

Baffle hole
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Fig.1
1) Clearance depth required for cone movement at the specified power handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (..see Fig.2)

Curve b: Sound pressure measured in anechoic room, loudspeaker mounted on baffle
according to 1IEC268-5. par. 4.4.

Curve c: 2nd and 3rd harmonic distortion, measured at the operating power of 0,7 W in
anechoic room. Loudspeaker front mounted on 1EC baffle.
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4 x 8 INCH OVAL AD4890/X

MEDIUM POWER LOUDSPEAKER
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AD5060/Sq.

5 inch HIGH POWER SQUAWKER LOUDSPEAKER

APPLICATION

For the reproduction of audio frequencies from 500 to 4500 Hz with very low distortion «—
in multi-way high-fidelity loudspeaker systems in accordance with DIN45500. The loud-
speaker has an excellent spherical radiation pattern. Rated frequency range 500 to S000 Hz.

TECHNICAL DATA
version
Sq4 Sq8
Rated impedance 4 8 @
Voice coil resistance 3.4 6,4 Q
Resonance frequency 210 210 Hz
Power handling capacity
measured with filter: 72 yF - 2,1 mH (4Q) 40 - W
36 uF - 4.5 mtl (8¢2) - 40 W
loudspeaker unmounted
Operating power 4 4 W
Sweep voltage
frequency range: 400 - 5000 Hz
filter high pass : 72 pF - 2,1 mH (4Q) 3,5 -V
36 pF - 4,5 mH (8Q2) - 5 V
Energy in air gap 140 140 m]
Flux density 0,93 0,93 T
Air-gap height S S mm
Voice coil height 6,8 6,8 mm
Core diameter 25 25 mm
Magnet material Magnadur
diameter 72 72 mm
mass 0,23 0,23 kg
Mass of loudspeaker 0,8 0,8 kg

The loudspeaker has a paper cone, a rubber surround and a sealed pot; no acoustic isolation
required.
Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.

U Mu“ard June 1978 1



AD5060/5q. J L

Dimensions (mm) /
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Fig.1
1y Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig.2)

Curve b: Sound pressure measured in half free field at operating power of 4 W in
anechoic room, loudspeaker mounted on IEC baffle.

Curve c¢: 2nd and 3rd harmonic distortion, measured at the operating power of 4 W in
anechoic room.
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5 inch high power squawker loudspeaker
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AD5061/M.

5 inch HIGH POWER FULL RANGE LOUDSPEAKER

APPLICATION
A full range loudspeaker for small sealed enclosures of maximum 7 litres and also
suitable for use in bookshelves enclosures.

Extended frequency response 75 - 20 kliz in 7 litres enclosures.

TECHNICAL DATA

version
M4 M8
Rated impedance 4 8 Q
Voice coil resistance 3,4 7 Q
Resonance frequency 85 85 Hz
Power handling capacity 10 10 w
measured without filter.
loudspeaker unmounted
Operating power 2 2 w
Sweep voltage 3.2 4.5 \%
Energy in airgap 127 127 m]
Flux density 0.87 0,87 T
Airgap height S S mm
Voice coil height 6,5 6,5 mm
Core diameter 25 25 mm
Magnet material Magnadur
diameter 72 72 mm
weight 0. 26 0.26 kg
Weight of loudspeaker 0. 665 0. 665 kg

The loudspeaker has a paper cone, a textile surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

Q
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Dimensions (mm)

———— e ——— —

[ 2]

]

|
L

NN/
;]j
312
i3

72682964

4,95 max
244 max|<-
-+— 54,6 max —»

121max ——

L]

Fig.1

1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Curve b : Sound pressure measured in anechoic room at input power of 2 W.
Loudspeaker mounted on IEC baffle.
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5 INCH HIGH POWER AD506|/Sq

SQUAWKER LOUDSPEAKER

APPLICATION

For the reproduction of audio frequencies from 1300 to 5000 Hz with very low distortion
in multi-way high-fidelity loudspcaker systems in accerdance with DIN45500. The loud-
speaker has an excellent spherical radiation pattern.

TECHNICAL DATA

version
Sq4 Sq8
Rated impedance 4 8 Q
Voice coil resistance 3,4 7 Q
Resonance frequency 680 Hz
Rated frequency range 1300 to S000 Hz
Power handling capacity,
measured with fiiter: 24 pF - 0,4 mti 10 w
12pF - 0,8 mH 10 W
loudspeaker unmounted
Operating power 2 w
Sweep voltage
frequency range: 300-5000 Hz
high pass filter: 24 pF - 0,4 mH 3.5 \
12pF - 0.8 mH S V
Energy in air gap 140 m]
Flux density 0,93 T
Air-gap height 5 mm
Voice coil height 6,8 mm
Core diameter 25 mm
Magnet material Magnadur
diameter 72 mm
mass 0,23 kg
Mass of loudspeaker 0,8 kg

The loudspeaker has a sealed frame and a textile rim.

Connection to the loudspeaker is by means of 2,8 mm (0, 11 inch) Fastons or soldering.

Mullard
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Dimensions (mm)
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Fig.1

1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig,2)

Curve b: Sound pressure measured in half free field at operating power of 2 W in
anechoic room, loudspeaker mounted on 1EC baffle.

Curve c¢: 2nd and 3rd harmonic distortion, measured at the operating power of 2 W in
anechoic room.
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5 INCH HIGH POWER AD5061/Sq

SQUAWKER LOUDSPEAKER
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J L AD5780/M.

5 x 7 inch OVAL MEDIUM POWER LOUDSPEAKER

APPLICATION

A full range loudspeaker for car and domestic radios, tape recorders and portable
record players.

Due to its dual-cone construction, this loudspeaker has an extended frequency response
up to 20 kHz.

TECHNICAL DATA version
M4 M8 M15 M25
Rated impedance 4 8 15 25 @
Voice coil resistance 3,4 7,1 13,5 22,7 Q@
Resonance frequency 100 100 100 100 Hz
Power handling capacity, 6 6 6 6 W
measured without filter
loudspeaker unmounted
Sweep voltage 2.8 4 5,5 8,7 V
Energy in air gap S3 S3 53 53 m]
Flux density 0,98 0,98 0,98 0,98 T
Air-gap height 3 3 3 3 mm
Voice coil height 3 3,9 3,2 4 mm
Core diameter 18 18 18 18 mm
Magnet material Magnadur
diameter 53 53 53 53 mm
mass 0,1 0,1 0,1 0,1 kg
Mass of loudspeaker 0,32 0,32 0,32 0,32 kg

The loudspeaker has a paper cone and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 0.28 mm (0.11 inch) tag connectors or by soldering.

c’ Mu"ard June 1978 1
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Dimensions (mm)
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Fig. 1
1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig. 2. Input pdwer 50 mW
Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sensitivity may be. over the width of one octave, maximum
2 dB lower than indicated.
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J L AD5780/X.

5 x 7 inch OVAL MEDIUM POWER LOUDSPEAKER

APPLICATION

For car and domestic radios. tape recorders and portable record players.
High sensitivity at 4000 Hz. Frequency range up to 10 kHz.

TECHNICAL DATA ]
version
X4 X8 X15 X25
Rated impedance 4 8 15 25 @
Voice coil resistance 3.4 7,1 13,5 22,7 Q
Resonance frequency 115 115 115 115 Hz
Power handling capacity, 6 6 6 6 W
measured without filter,
loudspeaker unmounted
Sweep voltage 3.4 3.5 4,8 6,1 V
Energy in airgap 55 55 S5 55 mj
Flux density 0,98 0,98 0,98 0,98 T
Airgap height 3- 3 3 3 mm
Voice coil height 3 3,9 3.2 4 mm
Core diameter 18 18 18 18 mm
Magnet material Magnadur
diameter 53 53 53 53 mm
weight 0,1 0,1 0,1 0,1 kg
Weight of loudspeaker 0,32 0,32 0, 32 0,32 kg

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

) Mullard W( o



AD5780/X.

Dimensions (mm)
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Fig. 1
1) Bafile hole and clearance depth required for cone movement at the specified power
handling capacity.

Onc tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Lig. 2. Input power S0 mW
Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sensitivity may be, over the width of one octave, maximum
2 dB lower than indicated.
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5 x7 INCH OVAL MEDIUM POWER A057§0/M
LOUDSPEAKERS Series

APPLICATION

Due to absence of stray magnetic ticonal sinterpot field, the loudspeaker can be used in
black and white as well as colour television sets. High sensitivity at 3000 Hz.

TECHNICAL DATA
version
M4 M8 M15
Rated impedance 4 8 15 @
Voice coil resistance 3,4 7,1 13,5 @
Resonance frequency 100 100 100 Hz
Power handling capacity, 4 4 4 W
measured without filter,
loudspeaker unmounted )
Sweep voltage 2,8 4 5,§ V
Energy in airgap 39 39 39 m]
Flux density 0,8 0.8 0,8 T
Airgap height 3 3 3 mm
Voice coil height 3 3,9 3,2 mm
Core diameter 18 18 18 mm
Magnet material ‘Ticonal | Ticonal | Ticonal
diameter 18 18 18 mm
weight 0,027 0,027 0,027 kg
Weight of loudspeaker 0,22 0,22 0,22 kg

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

Mullard
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Fig. 1
1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.
One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig.2 Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sensitivity may be, over the width of one octave, maximum
2 dB lower than indicated.
Input power 50 mW
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JLADSW)O/X.

5 X 7 inch OVAL MEDIUM POWER LOUDSPEAKER

APPLICATION

Due to absence of stray magnetic Ticonal sinterpot field, the loudspeaker can be used in
black and white as well as colour television sets. High sensitivity at 3000 Hz.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter,
loudspeaker unmounted

Operating power
Sweep voltage
Energy in air gap
Flux density
Air-gap height
Voice coil height
Core diameter

Magnet material
diameter
mass

Mass of loudspeaker

_ version
X4 X8
4 8 Q
3,4 7,1 Q
115 Hz
4 w
0,7 w
2,45 4 V
39 mJ
0,8 T
3 mm
3 3,9 mm
18 mm
Ticonal
18 mm
0,027 kg
0,22 kg

The loudspeaker has a paper cone, a treated paper surround and a foam plastic gasket on the

flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.
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Dimensions (mm)
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Fig.1
l) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES(sce Fig. 2)

Curve b: Sound pressure measured in anechoic room at input power of 2,2 W.
Loudspeaker mounted on IEC baffle.

Curve ¢: 2nd and 3rd harmonic distortion, measured at input power of 2,2 W in anechoic
room. Loudspeaker mounted on IEC baffle.
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7 inch HIGH POWER
WOOFER LOUDSPEAKER

APPLICATION

For high fidelity reproduction in sealed acoustic enclosures.

AD7060 /W

Maximum enclosure volume 7 litres; maximum recommended cross-over frequency

3000 Hz.
Rated frequency range 40 to 3000 Hz.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter,
mounted in 7 { sealed enclosure

Operating power

Sweep voltage
frequency range 35 - 5000 Hz

Energy in airgap
Flux density
Airgap height
Voice coil height
Core diameter

Magnet material
diameter
weight

Weight of loudspeaker

The loudspeaker has a rubber surround.

version
W4 w8
4 8 Q
3.4 6,8 Q
45 45 Hz
30 30 W
6,3 6,3
3.8 53 V
135 140 m]
0. 87 0.93 T
S S mm
9,7 9,7 mm
25 25 mm
Magnadur
72 72 mm
0,26 0,26 kg
0,68 0,68 kg

Connection to the loudspeaker by means of 6,3 mm (0, 25 inch) Fastons or soldering.

JANUARY 1977
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Dimensions (mm)
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1) Baffle hole and clearance depth required for cone movement at the specified power
nandling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (sce Fig. 2)

Curve b: Sound pressure measured in anechoic room, input at an operating power of 6, 3W.
Loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg of glass wool.

Curve ¢: 21d and 379 harmonic distortion, measured at the operating power of 6,3 W

in anechoic room, loudspeaker mounted in sealed 80 1 enclosure with 1 kg of
glass wool. )
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7 inch HIGH POWER AD7060 /w
WOOFER LOUDSPEAKER
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7 INCH HIGH POWER AD7062/M

FULL RANGE LOUDSPEAKER

APPLICATION

For high fidelitv reproduction in scaled acoustic enclosures. Maximum enclosure volume
7 litfres. High power handling capacity with very low distortion.

TECHNICAL DATA
version
M4 M8
Rated impedance 4 8§ Q
Voice coil resistance 4,3 8 0
Rexonance frcqucnc‘y 45 45 Hz
Power handling capacity, 30 30 W
measured without filter,
mounted in 7 | scaled enclosure

Operating power S 5 W
Swecep voltage 3,8 5,3 V
Energy in air gap 135 140 m]
Flux density 0, 87 0,93 T
Air-gap height S 5 mm
Voice coil height 11 11 mm
Core diameter 25 25 mm
Magnet material Magnadur

diameter 72 72 nmm

mass 0,26 0,26 kg
Mass of loudspeaker 0,68 0,68 kg

The loudspeaker has a rubber surround and a double cone.

Connection to the loudspeaker by means of 6,3 mm (0, 25 inch) Fastons or soldering.

Mullard
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Dimensions (mm)
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Fig. 1
1) Baffle hole and clearance depth required for cone movement at the specificd power
handlirig capacity.
One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE
See Fig.2

Curve b: Sound pressure measured in anechoic room at operating power . Loudspeaker
mounted in scaled 80 I enclosure, filled with 1 kg of glass wool.

Curve c: 284 ang 3rd harmonic distortion, measured at the operating power of 5 W in

anechoic room, loudspeaker mounted in sealed 80 1 enclosure, filled with'1 kg
of glass wool.
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Tinch HIGH POWER
FULL RANGE LOUDSPEAKER

APPLICATION

AD7063/M

For high fidelity reproduction in sealed acoustic enclosures. Maximum enclosure

volume 25 litres.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter,
loudspeaker unmounted

Operating power
Sweep voltage
Energy in airgap
Flux density
Airgap height
Voice coil height
Core diameter

Magnet material
diameter
weight

Weight of loudspeaker

The loudspeaker has a textile surround and a double cone.

version
M4 M8
4 8 Q
3.4 7 Q
5§ 55 Hz
10 10 W
2,2 2,2 w
4,5 6,3 \%
127 127 m)]
0, 87 0, 87 T
5 5 mm
6,8 6,8 mm
25 25 mm
Magnadur
72 72 mm
0,26 0,26 kg
0,745 10,745 kg

Cornection to the lsudspeaker by means of 6,3 mm (0, 25 inch) Fastons or soldering.

Mullard

MAY 1977

AD7063/M Pare |



Dimensions (mm)

735 94 162
’ { max max max

[
i

€ e e

——e

-———- ————- 154 Smax

Flg. 1 # 69max ——»

Baffle hole diameter 141 mm A
One tag 1s indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES

Curve b : Sound pressure measured in anechoic room at input power of 2,2 W.
Loudspeaker mouated on IEC baffle.

Curve ¢ : 28 and 384 harmonic distortion . measured at inpur power of 2.2 W in anechoic
room. Loudspeaker mounted on IEC baffle.
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Tinch HIGH POWER

FULL RANGE LOUDSPEAKER

AD7063/M
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AD7066/W.

7 inch HIGH POWER WOOFER LOUDSPEAKER

APPLICATION

For high fidelity reproduction in sealed acoustic enclosures in accordance with DIN45500.
Maximum enclosure volume 7 1.

Maximum recommended cross-over frequency 2000 Hz. High power handling capacity
with very low distortion.

TECHNICAL DATA
version
w4 w8
Rated impedance 4 8 Q
Voice coil resistance 4,3 8 Q
Resonance frequency 45 45 Hz
Power handling capacity, 40 40 W
measured without filter
mounted in 7 1 sealed enclosure

Operating power 4 4 W
Sweep voltage 3,8 5,3 \"
Energy in air gap . 225 207 m]
Flux density 1,1 1,2 T
Air-gap height ) 5 5 mm
Voice coil height . 11 11 mm
Core diameter 25 25 mm
Magnet material Magnadur

diameter 90 90 mm

mass 0,45 0,45 kg
Mass of loudspeaker 1,15 1,15 kg

The loudspeaker has a papér cone and rubber surround.

Connection to the loudspeaker by means of 6.3 ram (0.25 inch) tag connectors or by soldering.

< Mullard W (J 1978 !



AD7066/W.

Dimensions (mni)

918 94 142
max max max

R

LJ 7266781.2
— + mix
—+'33,9 max 41»
| 427 max =
<+——716 max —

—— 155.2 max

i Fig.1
l) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES
Fig.2

Curve b: Sound pressure measured in anechoic room, loudspeaker mounted in sealed 80 1
enclosure, filled with 1 kg of glass wool.

Curve c: Total non-linear distortion, measured at the operating power of 4 W in anechoic
room, loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg of glass wool.
Loudspeaker front mounted on baffle, dimensions 640 x.540 mm.
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7 inch high power woofer loudspeaker AD7066 /W
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J L AD7080/M.

7 inch OCTAGONAL MEDIUM POWER LOUDSPEAKER

APPLICATION

For car and domestic radios, acoustic enclosures and public address systems.
Frequency range up to 15 kHz.

TECHNICAL DATA
version
M4 M8 M15
Rated impedance 4 8 15 Q
Voice coil resistance 3,4 7,1 13,5 Q
Resonance frequency 105 105 105 Hz
Power handling capacity, 6 6 6 W
measured without filter
loudspeaker unmounted
Sweep voltage 2,8 4 6,7 \%
Energy in airgap 55 55 53 m]
Flux density 0,98 0,98 0,98 T
Airgap height 3 3 3 mm
Voice coil height 3 3,9 3,2 mm
Core diameter 18 18 18 mm
Magnet material Magnadur
diameter -53 53 53 mm
weight 0,1 0,1 0,1 kg
Weight of loudspeaker 0,29 0,29 0,29 kg

The loudspeaker has a dual paper cone and a paper surround and has a foam plasﬁc gasket on
the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

—
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AD7080/M.

Dimensions (mm) /
/
_—
o

f

| 545 83 142
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<+— 58 max —»

155,2 max

Fig. 1.

1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig.2. Input power 50 mW
Sound pressure measured in anechoic room; loudspeaker unmounted.
Above 1000 Hz the sensitivity may be over the width of one octave, maximum

2 dB lower than indicated.
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7 inch octagonal medium power loudspeaker A D7080/M
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Jinch OCTAGONAL AD7080/X

MEDIUM POWER LOUDSPEAKER

APPLICATION

For car and domestic radios and accoustic enclosures.
High sensitivity at 4000 Hz.

TECHNICAL DATA .
version
X4 X8
Rated impedance 4 8 Q
Voice coil resistance 3.4 7.1 Q
Resonance frequency 115 115 Hz
Power handling capacity, 6 6 w
measured without filter
loudspeaker unmounted
Sweep voltage 3.5 4,9 \Y
Energy airgap 55 55 m]j
Flux density 0,98 0,98 T
Airgap height 3 3 mm
Voice coil height 3 3,9 mm
Core diameter 18 18 mm
Magnet material Magnadur
diameter 53 53 mm
weight 0.1 0,1 kg
Weight of loudspeaker 0.29 0,29 kg

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

Mullard
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max max max

7268242

155,2 max

Fig. 1.

1) Raffle hole and clearance depth required for cone movement at the specified power

handling capacity.
One tag is indicated by a red mark for on-phase connection.

FREQUENCY RESPONSE CURVE

Fig. 2. Input power 50 mW
Sound pressure measured in anechoic room, loudspeaker is unmounted.

Above 1000 Hz the sensitivity may be. over the width of one octave, maximum
2 dB lower than indicated.

Mullard AD70%0/X Page 2




Jinch OCTAGONAL AD7080/X

MEDIUM POWER LOUDSPEAKER
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7 INCH ROUND MEDIUM POWER

LOUDSPEAKERS Series
APPLICATION
For television sets and record players.
TECHNICAL DATA version__
M4’ M8
Rated impedance 4! 8 Q
Voice coil resistance 3,4 7,1 Q
Resonance frequency 105 105 Hz
Power handling capacity, 3 3 w
measured without filter
loudspeaker. unmounted
Sweep voltage 2,45 3,5. v
Energy in airgap 39 39 m]
Flux density 0,8 0,8 T
Airgap height 3 3 mm
Voice coil height 2,4 3,1 mm
Core diameter 18 18 mm
Magnet material Ticonal | Ticonal
diameter 18 18 mm
weight 0,027 0,027 kg
Weight of loudspeaker 0,22 0,22 kg

AD7091/M

The loudspeaker has a dual paper cone, a paper surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors ot by soldering.

FEBRUARY 1977
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Dimensions (mmm) T o
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l) Baffle hole and clearance depth required for cone movement at the specified power

handling capacity.
One tag is indicated hy a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig.2 Input power 50 mW
Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sound pressure may be, over the width of one octave,
maximum 2 dB lower than indicated.
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7 INCH ROUND
MEDIUM POWER LOUDSPEAKER

APPLICATION:

For television sets and record players.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance tfrequency

Power handling capacity,
measured without filter
loudspeaker unmounted

Sweep voltage
-Energy in airgap
Flux density
Airgap height
V}\icc coil height
Core diameter

Magnet material
- diameter
~ weight

Weight of loudspeaker

AD7081/X

version

X4 X8 -
4 '8
3.4 7,1
115 115
3 3
2,45 3,5
39 39
0,8 0,8
3 3
2,4 3,1
18 18
Ticonal | Ticonal
18 18
0,027 0,027
0,22 0,22

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

mm
kg

kg

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

OCTOBER 1977
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155.2 max ———————#|

-
Fig. 1 = 42,2max %
- 43,5 max 14
1), Baftle hole and clearance depth required for cone movement at the specified power
bandling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig.2 Input power 50 mW
Sound pressure measured in anechoic room, loudspeaker unmounted.
" Above 1000 Hz the sound pressure may be, over the width of one octave,
maximum 2 dB lower than indicated. '
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MEDIUM POWER LOUDSPEAKER AD7091/X
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8inch PASSIVE RADIATOR AD8000

APPLICATION

To be used in combination with 8 inch woofer loudspeakers in a sealed enclosure for an
improved bass response.

TECHNICAL DATA
Effective area 2,5x%10°2 m2
Moving mass:
tuned mass 21,5 g
cone mass 9.8 g
total moving mass 31,3 g
Mass of radiator 0,235 kg

vzl

|]]

H 87,6 93 1138 1799
max Mmax max max

5_11

s 7275166
=-8,1max
1909 max ——— ! —+| 46,8 max et
59,3 max +
% 64,4 max >

l) Baffle hole and clearance depth required for cone movement.
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AD8061/W.

8 inch HIGH POWER WOOFER LOUDSPEAKER

APPLICATION

_For high fidelity reproduction in sealed -acoustic enclosures. Maximum enclosure volume
25 litres. Maximum recommended cross-over frequency 2000 Hz.
Rated frequency range 30 to 5000 Hz.

TECHNICAL DATA
version
w4 w8
Rated impedance 4 8 Q
Voice coil resistance 4,3 8 Q
Resonance frequency 42 42 Hz
Power handling-capacity,
measured without filter,
mounted in 25 | scaled enclosure 30 30 w

Operating power - 3,4 3,4 W
Sweep voltage 5 7 Vv
Energy in air gap 135 140 m]
Flux density 0,87 0,93 T
Air-gap height B) 5 mm
Voice coil height 11 11 mm
Core diameter 25 25 mm
Magnet material Magnadur

diameter 72 72  mm

mass 0,26 0,26 kg
Mass of loudspeaker 0,8 0,8 kg

The loudspeaker has a paper cone and a rubber surround.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering,

Q
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Dimensions (mm)

1 !
1 735 995 1799
max max max

L 7268211
<-B_16mo)':
Je————— 1909 max ——————— -=(50,65 max lq»
- 59,25max =
+— 8Lmax —»

Fig.1
1y Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES
See Fig.2

Curve b: Sound pressure measured in anechoic room at operating power. Loudspeaker
mounted in sealed 80 1 enclosure, filled with 1 kg of glass wool.

Curve c: Zﬂ and 3%9 harmonic distortion, measured at the operating power of 3,4 W in
anechoic room, loudspeaker mounted in 80 1 enclosure, filled with 1 kg of glass
wool.
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8 inch high power woofer loudspeaker AD8061 /W
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AD8066/W.

8 inch HIGH POWER WOOFER LOUDSPEAKER

APPLICATION

For high fidelity reproduction in sealed acoustic enclosures. Maximum enclosure volume
25 litres. Maximum recommended cross-over frequency 2500 Hz.
Rated frequency range 30 to 5000 Hz.

TECHNICAL DATA
version
w4 w8
Rated impedance 4 8 Q
Voice coil resistance 4,3 3 Q
Resonance frequency 39 39 Hz
Power handling capacity, 40 0 W
measured without filter,
mounted in 25 sealed enclosure

Opcrating power 2,5 2,5 W
Sweep voltage 5 7 VvV
Energy in air gap 229 203 m]j
Flux density 1,1 1,2 T
Air-gap height 5 5 mm
Voice coil height 11 11 nm
Corce diameter 25 25 mm
Magnet material Magnadur

diameter 90 90 mm

mass 0,45 0,45 kg
Mass of loudspeaker L 15 1,15 kg

The loudspeaker has a paper cone and rubber surround.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.

0 Mullard June 1978 1
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Dimensions (mm)

:ET—-——-«'
' ______'—‘4
, |
. N | 91,8 99,5 1799
|u max max max

’ |
:
|
|
—+L 72702911
-
>
-

'

i« 8,05 max
— 1909 max ———————= 46,75 max|«
59,25 max =
+—- 88max —*
Fig. 1

l) Barfle hole and c¢learance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES

Sce Fig, 2

Curve b: Sound pressure measured in anechoic room at operating power. Loudspeaker
mounted in sealed 80 | enclosure, filled with 1 kg of glass wool.

Curve c: 2nd and 3rd harmonic distortion, measured at the operating power of 2,5 W in
anechoic room, loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg
of glass wool.
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8 inch high power woofer loudspeaker
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JLA08067/W.

8 inch HIGH POWER WOOFER LOUDSPEAKER

APPLICATION

For high fidelity reproduction according to DIN45500 in scaled acoustic enclosurces.
Maximum enclosure volume 25 litres. Maximum recommended cross-over frequency
3000 liz.

TECHNICAL DATA

version
W4 w8
Rated impedance 4 8 Q
Voice coil resistance 3,2 6.4 Q
Resonance frequency 32 32 lz
Power handling capacity, 40 40 w
measured without fi'ter,
mounted in 23 1 enclosurc
Operating power 6 6 w
Sweep voltage 3 7 \%
Energy in air gap 225 225 mJ
I'lux densiry 0,7 0,7 T
Air-gap height 5 B) mm
Voice coil ‘height 12,7 12.8 mm
Core diameter 34 34 mm
Magnet material Magnadur
diametex 90 90 mm
mass 0,42 0,42 kg
Mass of loudspeaker 1,3 1,3 kg

The loudspeaker has a paper cone and a rubber surround.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.

U Mullard w (June 1978
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Dimensions (min) /\

\\\ TIAL NG

. = NN A 918 9951799
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-
-
>
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Fig.1 <+—— 88 max —»

1) Baffle hole and clearance deprh 1equired for cone movement at the specified power
handling capacity.
One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES
See Fig. 2

Curve a: Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sound pressure may be, over the width of one octave,

maximum 2 dB lower than indicated. Input power 50 mW (0, 44 V).
Curve b: Sound pressure measured in half free field at operating power. Loudspcaker
mounted in sealed 80 1 enclosure, filled with 1 kg of glass wool.

Curve c : 2nd and 3rd harmonic distortion, measured at the operating power of 6 W in

anechoic room, loudspeaker mounted in scaled 80 | enclosure, filled with 1 kg
of glass wool,

Curve e : Maximum distortion according DIN43500, Blatt 7.
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8inch high power woofer loudspeaker A D 8067 /W
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8%INCH HIGH POWER 9710/M8
FULL RANGE LOUDSPEAKER

APPLICATION

A full range loudspeaker for studio monitoring cquipment and domestic bass reflex
cnclosures for high fidelity reproduction from 45 Hz to 19 kHz.

TECHNICAL DATA
Rated impedance 8 Q
Voice coil resistance Q
Resonance frequency 50 Hz
Power handling capacity,
measured without filter,
loudspcaker mounted in sealed enclosure < 301 20 w
loudspeaker mounted in sealed enclosure > 30 1 10 w
Operating power 1,3 w
Sweep voltage 5,9 \%
Energy in airgap 361 m]
IFlux density 0,75 T
Airgap height 11 mm
Voice coil height 7 mm
Core diameier 34 mm
Magnet material Magnadur
diameter 105 mm
weight 0,4 kg
Weight of loudspeaker 1,75 kg

The loudspeaker has a paper surround and a cork gasket on the flange.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.
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1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES
See Fig. 2.

Curve b: Sound pressure measured in anechoic room, loudspeaker mounted in sealed
80 1 enclosure. Input power at operating power of 1,3 W.

Curve c: 284 and 379 harmonic distortion, measured at the operating power of 0,7 W
in anechoic room, loudspeaker mounted in sealed 80 1 enclosure, filled with
1 kg of glass wool.
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8%INCH HIGH POWER 9710/mM8
FULL RANGE LOUDSPEAKER
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10 INCH HIGH POWER AD1065/ M
FULL RANGE LOUDSPEAKERS Series

APPLICATION

A full range loudspeaker with high sensitivity for public address systeins in enclosures
greater than 20 litres.
Smooth response from 60 Hz to 18000 Hz.

TECHNICAL DATA

version
M4 M8 - M15
Rated impedgince 4 8 15 Q
Voice coil resistance 3,4 7 13 @
Resonance frequency 5§ 55 5§ Hz
Power handling capacity, 10 10 10 W
measured without filter,
loudspeaker unmounted
Operating power 1,5 1,5 1,§ W
Sweep voltage 4,5 6,3 8,7 V
Energy in airgap 225 - 225 225 mj
Flux density 1,12 1,12 1,12 T
Airgap height 5 5 5 mm
Voice coil height 6,5 6.5 4.5 ‘mm
Core diameter 25 25 25 mm
Magnet material Magnadur
diameter 90 90 90 mm
weight 0,45 0,45 0,45 kg
Weight of loudspeaker 1,52 1,52 1,52 kg

The loudspeaker has a paper surround and a double cone.

Connection to the loudspeaker by means of 6,3 mm (0, 25 inch) Fastons or soldering.

Mullard
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Dimensions (mm)
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Fig. 1
Baffle hole diameter 227 mm

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig. 2)

Curve b : Sound pressure measured in anechoic room at operating power of 1,5 W.
Loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg of glass wool.

Curve c : 289 and 359 harmonic distortion, measured at operating power of 1,5 W in
anechoic room. Loudspeaker mounted in 80 1 enclosure, filled with 1 kg of glass
wool.
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10 INCH HIGH POWER AD1085/ M

FULL RANGE LOUDSPEAKERS Series
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J t AD1065/W.

10 inch HIGH POWER WOOFER LOUDSPEAKER

APPLICATION

For high fidelity reproduction in sealed acoustic enclosures in accordance with DIN 45500.
Recommended enclosure volume 35 titres. Maximum recommended cross-over
frequency 1000 Hz. Rated frequency range 40 to 3000 Hz.

TECHNICAL DATA .
version
w4 W38
Rated impedance 4 8 Q
Voice coil resistance 3,2 6,8 Q
Resonance frequency 20 20 Hz
Power handling capacity, 30 30 w
measured without filter,
mounted in 35 1 sealed enclosure

Operating power 5 5
Sweep voltage 5 7 \Y%
Energy in airgap 280 280 m]
Flux density 0, 94 0,94 T
Airgap height S 5 mm
Voice coil height 12,1 13,5 mm
Core diameter 25 25 mm
Magnet material Magnadur

diameter 90 90 mm

weight 0,45 0.45 kg
Weight of loudspeaker 1,8 1,8 kg

The loudspeaker has a paper cone and a rubber surround.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.
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AD1065/W.

Dimensions (mm) im:\_
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1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.
One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig. 2)

Curve b : Sound pressure measured in anechoic room at operating power of 5 W.
Loudspeaker mounted in sealed 80 ) enclosure, filled with 1 kg of glass wool.

Curve ¢ : 20d and 3Id harmonic distortion, measured at operating power of 5 W in
anechoic room. Loudspeaker mounted in 80 1 enclosure, filled with 1 kg of glass

wool.
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10 inch high power woofer loudspeaker A 01065 /W.
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J L ADI10100/W.

10 inch HIGH POWER WOOFER LOUDSPEAKER

APPLICATION

For high fidelity reproduction in sealed acoustic enclosures in accordance with DIN45500.
Recommended enclosure volume 35 litres. Maximum recommended cross -over frequency
800 Hz. Rated frequency range 35 to 800 Hz.

TECHNICAL DATA .
version
w4 w38
Rated impedance 4 8 Q
Voice coil resistance 3,4 6,5 Q
Resonance frequency 25 25 Hz
Power handling capacity, 40 40 w
measured without filter
mounted in 35| sealed enclosure

Operating power 2,5 2,5
Sweep voltage 5 7 \%
Energy in airgap 820 820 m]
Flux density 1,03 1,03 T
Airgap height 8 8 mm
Voice coil height 15 17,2 mm
Core diameter 50 50 mm
Magnet material Magnadur

diameter 130 130 mm

weight 1,05 1,05 kg
Weight of loudspeaker 3,0 3,0 kg

The loudspeaker has a paper cone and a rubber surround.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.

o Mullard Wf o
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Dimensions (mm)

2
e

-l le-55
- 244

-~ 2%limax ———

Fig. 1

Baffle hole diameter 227 mm
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One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig.2)

7266990.3

Curve b : Sound pressure measured in anechoic room at operating power of 2,5 W.
Loudspeaker mounted in sealed 80 ! enclosure, filled with 1 kg of glass wool.

Curve c : 2nd and 3rd harmonic distortion, measured at operating power of 2,5 W in
anechoic room. Loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg

of glass wool.
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10 inch high power woofer loudspeaker AD10100 / W.
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12 INCH HIGH POWER
FULL RANGE LOUDSPEAKERS

APPLICATION
Public address systems.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter,
loudspeaker unmounted

Operating power
Sweep voltage
Energy in airgap
Flux density
Airgap height
Voice coil height
Core diameter

Magnet material
diameter

weight
Weight of loudspeaker

AD1265/M
Series
version
M4 M8 M1s
4 8 15 Q@
3.4 7 13 Q@
45 45 45 Hz
20 20 20 W
1,44 1.44 1,44
6.3 9 12,2V
225 225 225 mj
1,12 1,12 1,12 T
5 S 5 mm
6.5 6.5 4,5 mm
25 25 25 mm
Magnacdur
90 90 90 mm
0,45 0,45 0,45 kg
1,8 1,8 1.8 kg

The loudspeaker has a paper surround and a double cone.

Connection to the loudspeaker by means of 6,3 mm (0, 25 inch) Fastons or soldering.

FEBRUARY 1977
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"Dimensions (mm)
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Fig. 1

l) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig. 2)

Curve b : Sound pressure measured in anechoic room at operating power of 1, 44 W.
Loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg of glass wool.

Curve c : 289 and 3% harmonic distortion, measured at operating power of 1,44 W in
anechoic room. Loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg
of glass wool.
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12 INCH HIGH POWER AD1265/M

FULL RANGE LOUDSPEAKERS Series
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J L AD12100/HP.

12 inch HIGH POWER FULL RANGE LOUDSPEAKER

APPLICATION

A dual cone loudspeaker for high power applications such as guitar amplifiers and
electronic organs.

TECHNICAL DATA .
version
HP4 HP8
Rated impedance 4 8 Q
Voice coil resistance 3,5 7,2 Q
Resonance frequency 60 60 Hz
Povrer handling capacity, 50 50 w
measured without filter
loudspeaker unmounted

Operating power 1 1 w
Sweep voltage 10 14 \'4
Energy in airgap 820 820 m]
Flux density 1,03 1,03 T
Airgap height 8 8 mm
Voice coil height 12,2 12,5 mm
Core diameter 50 S0 mm
Magnet material Magnadur

diameter 130 130 mm

weight 1 1 kg
Weight of loudspeaker 3,27 3,27 kg

The loudspeaker has a paper cone, a textile surround and a cork gasket on the flange.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.
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Dimensions (mm)
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Fig. 1

Baffle hole diameter 278 mm

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig. 2)
Curve b : Sound pressure measured in anechoic room at operating power of 1 W,
Loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg of glass wool.

Curve ¢ : 2nd and 3rd harmonic distortion, measured at operating power of 1 W in anechoic
room. Loudspeaker mounted in 80 1 enclosure, filled with 1 kg of glass wool.
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J L AD12100/HP.

12 inch high power full range loudspeaker
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JL ADI12100/M.

12 inch HIGH POWER FULL RANGE LOUDSPEAKER

APPLICATION

A dual-cone loudspeaker with extremely high sensitivity for power applications such as
public address systems, discotheques and domestic enclosures greater than 50 litres,
and open baffles.

TECHNICAL DATA version
M4 M8 M15
Rated impedance 4 8 15 Q
Voice coil resistance 3,2 7 13,2 Q
Reesonance frequency 45 45 45 Hz
Power handling capacity, 25 25 25 A
measured without filter,
loudspeaker unmounted
Operating power 0,55 0,55 0.6 w
Sweep voltage 6,3 9 12,2 \Y%
Energy in airgap 970 970 970 m]
Flux density 1,15 1,15 1,15 T
Airgap height 8 8 8 mm
Voice coil height 9,1 10, 3 13,3 mm
Core diameter 33.4 33.4 33,4 mm
Magnet material Magnadur
diameter 130 130 130 mm
weight 1 1 1 kg
Weight of loudspeaker 3,3 3,3 3,3 kg

The loudspeaker has a paper cone and surround and a cork gasket on the flange.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.

\:’ Mullard ) (June 1978 1



AD12100/M.

Dimensions (mm)
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Baffle holc diameter 278 mm

Ounc tag is indicated by a red mark for in-phase connectior.

FREQUENCY RESPONSE CURVES (sece Fig. 2)

Curve b : Sound pressure measured in ancchoic room at operating power of 0,55 W,
Loudspeaker mounted in scaled 80 1 enclosure, filled with 1 kg of glass wool.

Curve ¢ @ 2nd and 3rd harmonic distortion, measured at operating power of 0,55 W in

ancchoic room. Loudspcaker mounted in 80 | enclosure, filled with 1 kg of
glass wool.
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12 inch high power full range loudspeaker ADI2]OO/M
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ADF1500

APPLICATION

2-WAY CROSS-OVER NETWORK

For use in 2-way loudspeaker systems with high fidelity woofers and dome tweeters. The latter with
increased impedance to obtain a higher power handling capacity for the system.

TECHNICAL DATA

Rated impedance
type ADF1500/4
type ADF1500/8

Cross-over frequency
type ADF1500/4
type ADF1500/8

Power handling capacity

Slope
low pass
high pass

Circuit diagram

4 Q
8 Q

1500 Hz
1800 Hz

80 W

6 dB/octave
12 dB/octave

. "l"‘ c version
o— 4Q 8%

—s 40 (80) L1 1,2 21 mH
O—— L2 0,5 1,2 | mH
= tweeter ’ ’

L2 . 80 (150) ¢ 8 33| wF
7275496
\v’ M I d June 1978
U ullar



ADF1500

Frequency characteristics

7275491
40
attenuation 8N ===——~
(dB)
0 =
N / Ld
NI
\ A
Niéy
10 /AN
7 N
\\
N
N
-20 A
NI
N
AN
) N
-30
10 100 1000 10000 frequency (Hz)
Dimensions (mm) and connettions
Total height 35 mm
6 soldering tags for connection - 83 max
-——— 701+0,05
1 o | ol
- L E l
max | $ ) Jwgl : @ +*“4'051
max S -V,
! 1111y s ! i
+ - = i - f
tweeter input woofer
l 50.8 7275482
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l l ADF2400

2-WAY CROSS-OVER NETWORK

APPLICATION
For use in 2-way loudspeaker systems with high fidelity or high quality woofers and cone tweeters

AD2071/T., AD2090/T. or AD2095/T. -
TECHNICAL DATA
Rated impedance
type ADF2400/4 4.Q
type ADF2400/8 8 Q
Cross-over frequency 2400 Hz
Power handling capacity 20w
Slope
low pass 6 dB/octave
high pass 6 dB/octave

Circuit diagram

i‘ version
+ L [ 4Q 8Q
o—
—= 40(80) T Ié 012 Lg ;TFH -—
= woofer tweeter
40 (80) 401(80)

7260235.1

o Mullard | *"
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ADF2400

Frequency characteristics

7266850.1
attenuation
(dB)
0 NN L1
V.
N
/ a
-10
/ §
—- N
N
y \\
- /
20 Y, N
_30 7 ‘
10 100 1000 10000  frequency (Hz)

Dimensions (mm) and connections

Total height 35 mm

6 soldering tags for connection 83 max —————————

~~————— 702005 —
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ﬂ |
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+ - s 2 -

tweeter input woofer
L 50.8 ] 7275481
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J L ADF700/2600

3-WAY CROSS-OVER NETWORK

APPLICATION

For use in 3-way loudspeaker systems with high fidelity woofers, squawkers and dome tweeters;
the high sensitivity type tweeters AD0162/0163 should have twice the impedance of the woofer
and squaw ker to obtain a higher power handling capacity.

TECHNICAL DATA

Rated impedance

type ADF700/2600/4 4 Q
type ADF700/2600/8 8 Q
Cross-over frequencies
type ADF700/2600/4 650 and 2800 Hz
type ADF700/2600/8 700 and 2600 Hz
Power handling capacity 80 W
Slope
low pass 6 dB/octave
band pass (mid-range) 12 dB/octave
high pass 12 dB/octave
Circuit diagram
C1 l
. L1 L2 c3
7 o—
- 4Q(8Q)
50— .
- woofer. squawker tweeter
42(89) 02T 500089 2?89(159)

7275485

version
40 8Q

L1 21 3| mH
L2 1.2 21 | mH
L3 | 035 08 | mH
L4 0,5 08| mH
Cc1 36 24 | uF
Cc2 8 5| uF
c3 5 33| uF

\:J Mu“ard June 1978 1



ADF700/2600

Frequency characteristics
7275489
. 4Q
attenuation 8Q =~=—==—==~
(dB)
0 >
~g 7 Nl
ANTARY N
NN N
/| N N \
-10 1 N \\/’ \\
AV \
/ /AN )
/ /AR NANEEA
NN
7
-20 / A
/ \
y / M \\‘\§
N
A WY
-30 // ‘\
10 100 1000 10000 frequency (Hz)
Dimensions (mm) and connections
See also circuit diagram for connection to the 8 soldering tags.
Total height 36 mm
140 max

77,5 ‘}

— ‘4— 3,2 (4x)

§L2§ =L 4=

60
% w05 | Sephr | LT G
1 2 .3 4 5 6 7 8
l 7275483
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DIMENSIONS (millimetres) AND CONNECTIONS

0 O |
0 |
®2.5 hole for

2345 8 910 self tapping screw

Aerial input

28 max-+|

LF. coil adjustment 7 solder pins
hote @5 @0.8x3.5 min 05360

~-~15.24 (0.6in)

. 22.86(0.9in)
- 30.48(1.2in)
=--53.34(2.1in)

=—-60.96(2.4in)
r— ~ 68.58(2.7in) -
76.2(3in) ——=—
Fe————91.44(3.6in) -——= 05361

4 holes
913 min

Piercing diagram viewed from component side of board

Pin Connection Pin Connection
2 A,G.C., positive 8 +12V, oscillator + mixer supply
3 +12V switching voltage, band III 9 Test point
4 +12V, r.f. transistor supply 10 I. F. output
5 +0. 3 to +28V tuning diode supply

Mullard
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V.H.F. TELEVISION TUNER ELC1042
with diode tuning

CIRCUIT DESCRIPTION

The tuner is of the three transistor type, comprising an r.f. stage, a mixer and an
oscillator. The tuning of the r.f,/mixer bandpass filter and the oscillator stage is
accomplished by variable capacity diodes.

Switching from band I to band Illis achieved by applying a 12V supply to five diodes,
via pin 3 of the tuner.
ELECTRICAL DATA

Unless otherwise specified, all characteristics apply at an ambient temperature of
20 £+ 5°C and a relative humidity of 75% max. All values are typical unless other-
wise specified.

Conditions Value
Channel coverage 41.5MHz sound carrier channel 1
band I (see note 1) 63.25MHz sound carrier channel 5
Channel coverage 175. 25MHz vision carrier channel D
band III (see note 1) 224.25MHz vision carrier CCIR E12
Input impedances asymmetrical 75@
Intermediate 405 line system 34.65MHz
frequencies, vision 625 line system 39.5 MHz
Intermediate 405 line system 38. 15SMHz
frequencies, sound 625 line system 33.5 MHz
transistors +12V + 10%
Supply voltages tuning diodes (see note 2) +0. 3V to +28V
switching diodes (band III only) +12V
r.f, amplifier at nominal gain 3.4mA
oscillator plus mixer at nominal gain 6. 8mA
Supply currents tuning diodes 35uA
switching diodes 12mA
band I at nominal gain 2.5V
band I at 40dB gain reduction 4.9V
A.G.C. voltage - -
(see figs. 3 and 4) band III at nominal gain 2.5V
band III at 40dB gain reduction 4.3V

Mullard
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ELECTRICAL DATA (contd.)

Conditions Value
band I at 40dB gain reduction max. 0.8mA
A.G.C. curremt band III at 40dB gain reduction max. 0.6mA
A.G.C, range both bands min. 40dB
both bands at nominal gain, or with a.g.c. max. 3.5
V.S.W.R. except channel 1
R.F. bandvidth " bana T a1t channels | 1010 250its
Relative levels of any channel except channels 1and CCIR E12 max. 3dB
sound and vision channel 3 1dB
carriers (tilt) channel 8 1dB
any channel except channel 1 min, 18dB
channel 1 min. 16dB
Power gain channel 2 20dB
CCIR E4 22dB
CCIR E5 23dB
CCIR E12 22dB
any channel max. 16dB
Noise figure channel 3 7dB
channel 10 7dB
channel 2 min., 30dB
L. F. rejection channel 5 min. 40dB
CCIR E12 min. 60dB
Image rejection band I any channel mfn. 60dB
band III any channel min. 40dB
in channel at nominal gain, on wanted band [ 10mV
Signal handling, signal vision carrier from interfering
input level producing accompanying sound carrier band III 8mV
1% cross modulation in band at nominal gain, on wanted band I 80mV

(see note 3)

vision carrier channel (X) from interfering
vision carrier channel (X-2)

band III 25mV

Signal handling, band I any channel at nominal gain 20mV
signal input level : :

producing overloading band III any channel at nominal gain 13mV
(see note 4) both bands at 40dB gain reduction min. 200mV
1. F. output s .

detuning after band switching and tuning max. 200kHz

Mullard

ELC1042 Page 4




V.H.F. TELEVISION TUNER ELC1042
with diede tuning

ELECTRICAL DATA (contd.)

Conditions Value
10% change in supply voltage max. 300kHz
2_12111::::; 3 to 60 second warm up after switch on max. S0kHz
drift input signal c.>f 20 to. 50mV at 20kHz
nominal gain
temperature change from 25 to 10°c max. 400kHz
Temperature operating ambient +5 to +50°C
ranges storage =25 to +60 C
NOTES

1.

»w

There is a tuning margin of 2MHz at the extremes of Band III (including CCIR
channel E12) and Band 1 (including channel C) below channel 1 and IMHz above
channel 5.

A stabilised supply of +28V is required for the tuning diodes to minimise tuning
variations caused by mains fluctuations. See figures 1 and 2 for tuning voltages
plotted against channel settings and frequencies.

This is the aerial e.m.f. (referred to 75Q), which will cause the transference of
1% of the modulation of an unwanted signal to the carrier of the wanted signal.

A signal causing overloading is that aerial e.m.f. (referred to 75Q) which pro-
duces a 30% compression of the synchronisation pulses (of a standard television
signal) or a noticeable deterioration of the picture quality.

Oscillator radiation

The tuner is designed to meet the oscillator radiation quoted in BS905 (1969),
providing the conditions for relaxation are adhered to, and no permanent connec-
tionis made to the tuner test point (pin9). Connections between the tuner and i. f.
amplifier should be kept as short as possible.

Mullard
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ACCESSORIES (dimensions in millimetres)

Immunity shield

In order to meet the immunity requirements of BS90S (1969) it is recommended
that the aerial connection should be screened. A suitable screening shield, fixed
by a screw to the tuner is available under type No. 4313 135 01170.

Baluns
A balun transformer, type number ELC1094, is available to convert the aerial

input from 75Q asymmetric to 3002 balanced, for tuners incorporated into export
(CCIR) receivers.

Balanced

r 20— & ’/:_input connections
f S Cable o
1
5 28
22 max
} O.—»/ Slot 7 long
v x @31

. ]
Aerial /L_23‘5 max -l

connection

Immunity shield and cable clamp
for aerial connector 300N balun transtormer DS362

MOUNTING

The most suitable method of mounting the tuner is soldering directlyon toa printed

wiring board using the piercing diagram shown under DIMENSIONS AND CONNEC -
TIONS.

SOLDERING CONDITIONS 26OOC maximum for 5 seconds maximum

Mullard
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V.H.F. TELEVISION TUNER ELC1042
with diode tuning
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V.H.F. TELEVISION TUNER ELC1042/05

with diode tuning

QUICK REFERENCE DATA

Designed to cover 405 lines v.h.f., and 625 lines (wired distribution) channels, and the
u.h.f. channels of the C.C.I.R. system B.

Systems C.C.LR, systems A, Band I
Channels System A System B System I
band I Bl to BS E2to E4 IAtolIC
band III B6toBl4 EStoEl2 IDtolj
Intermediate frequencies
picture 34.65 MHz 38.9 MHz 39.5 MHz
sound 38.15 MHz 33.4 MHz 33.5 MHz
DESCRIPTION

A v.h.f. tuner with electronic tuning and band switching, covering the v.h.f. bandI
(frequency range 41.5 to 68 MHz, and the v.h.f. band III (frequency range 174 to 230 MHz).

Mechanically, the tuner is built on a low-loss printed-wiring board, carrying all com-
ponents and housed in a metal case consisting of a rectangular frame and front and rear
covers (see Fig. 2). The aerial connection is on the frame side, all other connections
(supply voltages, a.g.c. voltage, tuning and switching voltages) are made via feedthrough
capacitors in the underside. The mounting method is described below.

The v.h.f. aerial signal is fed via an i.f. trap to a tuned input circuit, which is connected
to the emitter of the input transistor BF264. The collector load of this transistor is
formed by a double tuned circuit, transferring the signal to the base of the mixer trans-
istor BF195. The oscillator is equipped with a BF194 transistor. The three r.f. circuits
are tuned by three capacitance diodes BB105SG. Switching between v.h.f. I and IIl is
achieved by five switching diodes BA182.

The collector circuit of the mixer transistor is a single tuned i.f. resonant circuit, at
the low end of which the i.f. signal is capacitively coupled out of the tuner.

The tuner requires transistor supply voltages of +12 V, a switching voltage of +12V,
a.g.c. voltages variable from +2.5 V (normal operating point) to about +6 V (maximum
a.g.c.), and a tuning voltage variable from +0.3 V to +25 V.

The aerial input of the tuner is asymmetrical. For use in symmetrical aerial systems,
aerial transformers (baluns) are available (see ACCESSORIES).

Mullard
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—> DIMENSIONS (millimetres)
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Fig. 2. Piercing diagram viewed from solder side of board.
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V.H.F. TELEVISION TUNER

with diode tuning

ELC1042/05

CIRCUIT DIAGRAM
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TERMINATIONS
2 = a.g.c. voltage, +2.5to +6.0V
3 = switching voltage, v.h.f. III, +12 V (approx. 12.5 mA)
4 =r.f. supply voltage, +12 V (approx 3.2 to 10 mA)
S = tuning voltage, +0.3 to +25 V
8 = mixer/oscillator supply voltage, +12 V (approx. 6.7 mA)
9 = test point
10 = i.f. output
E = earth

MOUNTING

The tuner may be mounted by soldering it on to a printed-wiring board, using the pierc-
ing diagram shown in Fig. 2. The tuner may also be mounted by means of a snap-in
mount or a bracket; information will be supplied upon request.

The tuner may be mounted anywhere in the receiver and there are no restrictions on
orientation.

Dimensions in millimetres
screening folded

_&max back over outer cover
- 17 -
): 16 shrink
s i sleeve
i Self | “ tinned /
- tapping B _—
screw A7
Screw must |
not protrude D65400 {} 12 L_H
deeper than 3.5mm 2 Wt
06641 - 2 -
06642

Fig. 4 Recommended fixing method of the aerial cable.

ACCESSORIES

Aerial input transformer (balun) for converting the aerial input from 75  asymmetric to
300 @ symmetric - type no. ELC1094.

Immunity shield for screening the aerial connection - type no. 4313 132 01910

ELECTRICAL DATA

Unless otherwise specified, all electrical values apply at an ambient temperature of
25 + 5 °C and a supply voltage of 12 + 0.3 V.~

Semiconductors,
r.f. amplifier BF264
mixer BF195
oscillator BF194
tuning diodes 3 x BB105G
switching diodes 5 x BA182
Ambient temperature range
operating +5 to 455 °C
storage -25 to +85 °C

Mullard
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V.H.F. TELEVISION TUNER
with diode tuning

ELECTRICAL DATA (Contd.)

Supply voltage

Current drawn from +12 V supply
band 1
band III

A.G.C. voltage (Figs. 5 and 6)
band 1
at nominal gain
at 40 dB gain reduction
band III
at nominal gain
at 40 dB gain reduction

A,G.C. current at 40 dB gain reduction
band 1
band III

ELC1042/05

+12 'V, £10%

10 to 16.5 mA
22.5to 29 mA

2.5V
typ. +4.9V

+2,5V

typ. +4.3V

max.

depending on
a.g.c. voltage

|

0.8 mA

max. 0.6 mA

Tuning voltage range (Figs. 7 and 8) 4+0.3to 425V
Current drawn from 25 V tuning voltage supply max, 30 pA
Switching voltage
band I open circuit
band Il +H2V, £10%
Frequency ranges System A System B System ]
band I channel Bl (picture channel E2 (picture channel IA (picture
carrier 45 MHz) to carrier 48.25 MHz) carrier 45,75 MHz)
channel BS (picture to channel E4 to channel IC
carrier 66,75 MHz) [ (picture carrier (picture carrier
62,25 MHz) 61.75 MHz)
band III channel B6 (picture channel ES (picture channel ID (picture

carrier 179.75 MHz)
to channel B14
(picture carrier
219.75 MHz)

Intermediate frequencies
picture 34,65 MHz
sound 38.15 MHz

Mullard

carrier 175.25 MHz)
to channel E12
(picture carrier
224. 25 MHz)

38.9 MHz
33.4 MHz

carrier 175.25 MHz)
to channel IJ
(picture carrier
215.25 MHz)

39.5 MHz
33.5 MHz
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ELECTRICAL DATA (Contd.)
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V.H.F. TELEVISION TUNER
with diode tuning

ELECTRICAL DATA (Contd.)

Input impedance
asymmetrical
symmetrical

V.S.W.R, (between picture carrier
and sound carrier)

band I (ecept channel B1)
band III

A.G.C. range
band I
band III

R.F. curves
bandwidth
band I, except channel Bl
band III
tilt
band I, except channel Bl
band III, except channel E12

Power gain (see also MEASURING METHOD
OF POWER GAIN)
band I, except channel Bl
channel Bl
channel TA
channel IC
band 1II
channel ID
channel I

Noise figure
band I, except channel Bl
channel IB
band III
channel IG

I. F. rejection
band I, channel B2
channel B5
band III

Image rejection
band I
band III

ELC1042/05

75 Q
300 2 (see ACCESSORIES)

V.S.w.r, at max. V.8.W.r,

Mullard

nom. gain. during gain control
max. 3.5 max. 3.5
max. 3.5 max. 3.5

min. 40 dB

min., 40 dB

typ. 10to 12 MHz
typ. 9 to 20 MHz

max. 3 dB
max. 3 dB

min. 18 dB
min. 16 dB
typ. 20dB
typ. 22 dB
min. 18 dB
typ. 25 dB
typ. 24 dB

max. 10 dB
typ. 7.5 dB
max. 10 dB
typ. 7.0 dB

min. 30 dB
min. 40 dB
min. 60 dB

min. 60 dB
min. 40 dB

ELC1042/05 Page 7



ELECTRICAL DATA (Contd.)

Signal handling (see also Figs. 9 and 10)
Minimum input signal (e.m.f.) producing
cross modulation (1%) at nominal gain,

in channel

wanted signal: picture carrier frequency,
interfering signal: sound carrier frequency,

v.h.f. I
v.h. f. 1II

in band
wanted signal: picture carrier frequency
of channel X,
interfering signal: picture carrier of
channel X -2
v.h.f. 1
v.h.f. III
Minimum input signal (e.m.f.) producing
overloading, at nominal gain
v.h.f. 1
v.h.f. 11T

Minimum input signal (e.m.f,) at nominal
gain producing a shift of the oscillator
frequency of 20 kHz

Detuning of the i.f. output circuit as a result
of bandswitching and tuning

Shift of oscillator frequency at a change of the
supply voltage of 10%

band I

band III

during warm -up time (measured between
3 s and 60 s after switching on)

band I

band IIT

Drift of oscillator frequency at a change of
the ambient temperature from 25 to 40 °C
band I
band III

Oscillator radiation (oscillator voltages at
the aerial terminal)

typ. 8 to 14 mV

typ. 6 to 10 mV } (note 1 overleaf)

typ. 60 to 100 m
typ. 20 to 30 m:"} (note 1 overleaf)

(note 2 overleaf)

typ. 20 mV
typ. 13 mV

typ. 20 to SO0 mV (note 3 overleaf)
max. 200 kHz

max. 300 kHz
max. 300 kHz

max. 50 kHz
max. 50 kHz

max. 400 kHz
max. 400 kHz

The oscillator radiation will be within the limits of BS905: 1969 provided no connection
has been made to the test point and the circuit connected to the i.f. output is carefully

shielded.

For the oscillator fundamentals, use is made of the relaxed limits, assuming that the
design of the i.f. amplifier of the receiver is such that a detuning of the oscillator of
>-2,0 MHz or >+40.6 MHz from the nominal frequency will result in unacceptable

picture and/or sound degradation.

Mullard
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V.H.F. TELEVISION TUNER ELC1042/05

with diode tuning

ELECTRICAL DATA (Contd.)

Immunity from radiated interference
If the tuner, including the aerial connection (see Fig.4), is installed in a professional
manner, the immunity from radiated interference will be within the limits specified
in BS905: 1969.
If a higher safety margin, or another cable connection is required, use can be made
of an immunity shield (see ACCESSORIES).

Microphonics
If the tuner is installed in a professional manner, there will be no noticeable micro-
phonics.

NOTES:

1. This e.m.f. is referred to an impedance of 75 Q.
1% cross modulation means that 1% of the modulation depth of the interfering signal is
transferred to the wanted signal.

2. This e.m.f. is referred to an impedance of 75 Q.
Criterion of overloading: 30% compression of the synchronization pulses of a standard
television signal or a noticeable deterioration of the picture quality.

3. This e.m.f. is referred to an impedance of 75 Q.

Mullard
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V.H.F. TELEVISION TUNER ELC1042/05

with diode tuning

MEASURING METHOD OF POWER GAIN

1. The i.f. output of the tuner should be terminated with the circuit given below, the
test -point (terminal 9) not being connected.

La
8.2pF (20 turns)

if. output
of tuner detect ' b
etector probe
60pF (Z=500 or 750)
{25turn)
7. 9
Tcore from
this side 06657
Fig. 11,

2. Feed an i.f. sweep signal to the v.h.f. I - mixer coupling coil.

6.8 pF
___IF
'L 330 pF BF 195
i.f. sweep ) >
generator [ ]
w330 330
560 .I.pF L1s n 1.2k
4 % 06680
Fig. 12,

3. Adjust the trimmer (Fig. 11), tunable coil La/Lb, i.f. output coil of the tuner L18
(Fig. 1), and the coupling between La and Lb to get the resonant curve as given below.

05d8

Fig. 13.

Mullard
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MEASURING METHOD OF POWER GAIN (Contd.)

Display the r.f. and i.f. curve of the tuner at 190 MHz (picture carrier frequency) and
make, if necessary, small corrections in the alignment of the i.f. coils L,/L;, and L18
to get the markers 39.5 MHz and 33.5 MHz symmetrically on the slopes of the curve,
and the peaks at equal amplitude.

Because the output impedance of the dummy circuit is S0 to 75 @, the power gain can be
measured in the conventional manner by inserting the tuner and dummy circuits between
a 75 @ source and a 75 Q detector, or between a 50 @ source, a matching pad 50/75 @, and
a 50 Q detector.

OTHER AVAILABLE VERSIONS

ELC1042: This is identical with the ELC1042/05 except that the i.f. coil L18 of the
ELC1042 has four additional turns.

Mullard
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U.H.F. TELEVISION TUNER ELC1043/05

with diode tuning

QUICK REFERENCE DATA
Designed for use in colour and monochrome television receivers.
Systems C.C.L.R, systems GandI
Channels 21 to 69
Intermediate frequencies System G System [
picture 38.9 MHz 39,5 MHz
sound 33.4 MHz 33.5 MHz
DESCRIPTION

A u.h.f, tuner with electronic tuning covering the u.h.f. bands [V and V (frequency range
470 to 860 MHz).

Mechanically, the tuner is built on a low-loss printed -wiring board, carrying all compon -
ents, and housed in a metal case consisting of a rectangular frame and front and rear
covers (see Fig. 1). The aerialconnection is on the frame side, and all other connections
(supply voltages, a.g.c. voltage and tuning voltage) are made via feedthrough capacitors
in the underside. The mounting method is described below.

The tuner is of the three transistor type, comprising two r.f. stages and an oscillator/
mixer. The input circuit is untuned, so that optimum noise figures may be realised,
whilst the additional r.f. stage compensates for the increased insertion loss associated
with diode tuned circuits.

The coupling between the first and second r.f. stages is by a half-wave tuned line; the
coupling between the second r.f. stage and the mixer is by bandpass half-wave tuned
lines. The secondary of the passband is coupled to the emitter of the oscillator/mixer
stage via a coupling loop, which also provides the inductive feedback for the oscillator.

Half-wave lines, terminated at one end by a fixed capacitor and tuned at the other end by
a variable capacitance diode, are used throughout.

The tuner requires transistor supply voltages of +12 V, a.g.c. voltages variable from
+2.5 V (normal operating point) to about +7.5 V (maximum a.g.c.), and a tuning voltage
variable from +0.3 V to +25 V.

The aerial input of the tuner is asymmetrical. For use in symmetrical aerial systems,
aerial transformers (baluns) are available (see ACCESSORIES).

Mullard
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—> DIMENSIONS (millimetres)
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Fig. 2. Piercing diagram viewed from solder side of board.
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tuning voltage
(+03 to +25V)

r.f supply voltage
{+12V)

a.g.c. voltage
(+25 to + 75V}

cn

Mullard
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U.H.F. TELEVISION TUNER ELC1043/05

with diode tuning

CIRCUIT DIAGRAM

mixer/oscillator
supply voltage
(+12v)

Fig. 3.




TERMINATIONS
2 = a.g.c. voltage, +2.5t0 +7.5V
4 =r.f. supply voltage, +12 V (approx. 8.8 to 13 mA)
5 = tuning voltage, +0.3 to 425V
8 = mixer/oscillator supply voltage, +12 V (approx. 3.6 mA)
10 = i.f. output
E = earth

MOUNTING

The tuner may be mounted by soldering it on to a printed-wiring board, using the pierc-
ing diagram shown in Fig. 2. The tuner may also be mounted by means of a snap-in
mount or a bracket; information will be supplied on request.

The tuner may be mounted anywhere in the receiver and there are no restrictions on
orientation,

screening folded

Dimensions in millimetres 4 max back over outer cover
—»

Self tapping @: - “
- screw ! :
Screw must @
not protrude *
deeper than 2.5mm D6662 D6663 i
06642

Fig. 4. Recommended fixing method of the aerial cable.

ACCESSORIES

Aerial input transformer (balun) for converting the aerial input from 75 Q asymmetricto
300 2 symmetric - type no. ELC1095.

Immunity shield for screening the aerial connection - type no. 4313 132 01910.

ELECTRICAL DATA

Unless otherwise specified, all electrical values apply at an ambient temperature of
25 + 5 °C and a supply voltage of 12 + 0.3 V.

Semiconductors,
r.f. amplifiers 2 x BF362
mixer/oscillator BF363
tuning 4 x BB10SB
Ambient temperature range
operating +5 to +55 °C
storage -25 to 485 °C
Supply voltage +12V £ 10%

Current drawn from +12 V supply
8.8 mA (at nominal gain) to 12 to

r.f. amplifiers 17 mA (at 30 dB gain reduction)

mixer/oscillator 3.6 mA

Mullard

ELC1043/05 Page 4



U.H.F. TELEVISION TUNER

with diode tuning

ELECTRICAL DATA (Contd.)

A.G.C. voltage (Fig. 5)
at nominal gain
at 30 dB gain reduction

A.G.C. current at 30 dB gain reduction

Tuning voltage range
Slope of tuning characteristic

Current drawn from 25 V tuning voltage supply

Frequency range

Margin at the extreme channels
Intermediate frequencies

picture
sound

Input impedance
asymmetrical
symmetrical

V.S.W.R. (between picture carrier
and sound carrier)

06664
agc characteristic
2
=0
c
o
=
%]
=)
-4
20
[
o
o
20 1
- channel 69 -
30
1
1
40 channel 21
v
50
2 4

6 8 10.
a.gc. voltage (V)
Fig. 5.

picture carrier frequency (MHz)

Mullard

ELC1043/05

+2.5V
6V (max. 7.5 V)

max. 1.2 mA

+0.3to 425V
min. S MHz/V
max. 20 pA

channel 21 (picture carrier
471.25 MHz) to channel 69
(picture carrier 855.25 MHz).

min. 3 MHz

system G System I
38.9 MHz 39.5 MHz
33.4 MHz 33.5 MHz
5 Q

300 @ (see ACCESSORIES)

at nom. gain | during gain control

without a.g.c. up to 30 dB
max. 4 I max. 6
T |
850 g 68
Channel
60
750
S0
650
40
N
550 30
21
450
0 10

20 30
tuning voltage (V)
Fig. 6.
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ELECTRICAL DATA (Contd.)
A.G.C. range

R.F. curves
bandwidth
tilt

Power gain (see also MEASURING METHOD
OF POWER GAIN)

channel 21

channel 50

channel 69

Noise figure
channel 21
channel 50
channel 69

1. F. rejection
Image rejection, channels 21 to 61

n + 4 rejection (obtained between the picture
carrier of the wanted channel n and the sound
carrier of an unwanted signal spaced 4
channels above the wanted channel).

Signal handling
Minimum input signal (e.m. f.) producing
cross modulation of 1% at nominal gain,
in channel
wanted signal: picture carrier frequency,

interfering signal: sound carrier frequency.

in band

wanted signal: picture carrier frequency
of channel X,

interfering signal: picture carrier of
channel X -5

Minimum input signal (e.m.f.) producing
overloading,

at nominal gain

at maximum a.g.c.

Minimum input signal (e.m.f.) at nominal
gain producing a shift of the oscillator
frequency of 20 kHz

Detuning of the i.f. output circuit as a result
of tuning

Shift of oscillator frequency at a change of the
supply voltage of 10%
during warm -up time (measured between 3 s
and 60 s after switching on)

at a gain reduction of 30 dB

Drift of escillator frequency at a change of
the ambient temperature from 25 to 50 °C

Mullard

min. 30 dB

typ. 10 to 20 MHz

4 dB (0 to 2 dB typical)

min., 17 dB
typ. 22dB
typ. 22dB
typ. 22 dB
max. 10dB
typ. 6 dB
typ. 6.5 dB
typ. 7 dB
min, 60 dB
min. 53 dB
min. 53 dB

typ. 8 mV (note 1 overleaf)

typ. 25 mV (note 1 overleaf)

typ. 15 to 20 mV (note 2 overleaf)
min. 250 mV (note 2)

typ. 5 to 15 mV (note 3 overleaf)

max. 150 kHz

max. 500 kHz

200 kHz
max. 100 kHz

max.

max. 1000 kHz
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U.H.F. TELEVISION TUNER ELC1043/05

with diode tuning

ELECTRICAL DATA (Contd.)

Oscillator radiation (oscillator voltages at
the aerial terminal)

The oscillator radiation will be within the limits of BS905: 1969 provided the circuit,
connected to the i.f. output, is carefully shielded.

For the oscillator fundamentals, use is made of the relaxed limits, assuming that the
design of the i.f. amplifier of the receiver is such that a detuning of the oscillator of
> -2.0 MHz or > +0.6 MHz from the nominal frequency will result in unacceptable
picture and/or sound degradation.

Immunity from radiated interference

If the tuner, including the aerial connection (see Fig. 4) is installed in a professional
manner, the immunity from radiated interference will be within the limits specified in
BS905: 1969.

If a higher safety margin or another cable connection is required, use can be made of
an immunity shield (see ACCESSORIES).

Microphonics

If the tuner is installed in a professional manner, there will be no noticeable micro-
phonics.

NOTES:

1.

This e.m.f. is referred to an impedance of 75 Q.
1% cross modulation means that 1% of the modulation depth of the interfering signal is
transferred to the wanted signal.

. This e.m.f. is referred to an impedance of 75 Q.

Criterion of overloading: 30% compression of the synchronization pulses of a standard
television signal or a noticeable deterioration of the picture quality.

3. This e.m.f. is referred to an impedance of 75 Q.

Mullard
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MEASURING METHOD OF POWER GAIN

(1) The i.f. output of the tuner should be terminated with the circuit given below.

22kQ 'J' 68pF

Detector probe

i.f. output 2=500)
of tuner
c2
82pF1- 60pF
De2%6
Il
LLE
68pF
L L
BF363
. 1nF
X X i.f. sweep I
(2) Feed an i.f. sweep signal to the generator L]
emitter of the BF363 (mixer/oscillator)
) y .
and make the oscillator inoperative 560
(e.g. ferrite core in resonant chamber) §—

g D¢2s?

(3) Adjust the trimmers C1 and C2,
coil L (fig. 7) and the i.f. output
coil of the tuner (L21), to get the
resonant curve with maximum
gain as shown.

Fig. 9.

(4) Display the r.f. and i.f. curve of the tuner at 470 MHz and make, if necessary, small

corrections in the alignment of C1, C2, and L and L21 to get the markers 38.9 MHz
and 33.4 MHz symmetrically on the slopes of the curve and the peaks at equal ampli-
tude.
Because the output impedance of the dummy circuit is 50 to 75 @, the power gain can
be measured in the conventional manner by inserting the tuner and the dummy circuit
between a 75 Q source and a 75 Q detector, or between a 50 Q source, a matching pad
50/75 Q and a 50 Q detector.

OTHER AVAILABLE VERSION
ELC1043/06

Mullard
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U.H.F. TELEVISION TUNER ELC1043 /06

with diode tuning

This type is identical to ELC1043/05 except for the following: -

1. The i.f. output circuit consists of an i.f. coil with increased turns damped by a
6809 resistor. This changes the tuning range and 'Q' of the i.f. output coil,
making it suitable for coupling to a block filter input i.f. amplifier.

2. The power gain is reduced to a nominal of 12dB and a minimum of 9dB by the
damping resistor mentioned above.

3. The same dummy circuit is used for measuring power gain but, as a result of
damping the i.f. coil, a single tuned response will appear at the output, instead
of the double tuned response, as in the case of ELC1043/05. (see below).

D5446

39.5MHz

33.5MHz
7 to 8MHz

Mullard
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V.H.F./U.H.F.TELEVISION TUNER ELC2000
with diode tuning

QUICK REFERENCE DATA

Designed to cover the v.h.f. and u.h.f. channels of the C.C.I.R, systems B and G,
including the Italian channels.

Systems C.C.I.R. systems Band G

Channels E2toC (band I)
ES to E12 (band III)
E21 to E69 (bands IV and V)

Intermediate frequencies

picture 38.9 MHz
sound 33.4 MHz
DESCRIPTION

A combined v.h.f./u.h.f. tuner with electronic tuning and band switching, covering the
v.h.f. band I including the Italian channel C (frequency range 47 to 88 MHz), the v.h.f.

band III (frequency range 174 to 230 MHz), and the u.h.f, band (frequency range 470 to
860 MHz).

Mechanically, the tuner is built on a low -loss printed -wiring board, carrying all compon-
ents, and housed in a metal case consisting of a rectangular frame and front and rear
covers (see Fig. 1). The two aerial connections (v.h.f. and u.h.f.) are on the two frame
sides, all other connections (supply voltages, a.g.c. voltage, tuning and switching volt -
ages) are made via feedthrough capacitors in the underside. The mounting method is
described below.

Electrically, the tuner consists of a v.h.f. and u.h.f. part. The v.h.f. aerial signal is
fed via an i.f. trap, combined with a high pass filter, to a tuned input circuit, which is
connected to the emitter of the input transistor BF200. The collector load of this trans-
istor is formed by a double tuned circuit, transferring the signal to the base of the
mixer transistor BF182., The oscillator is equipped with a transistor BF194. The four
r.f. circuits are tuned by four capacitance diodes BB106. Switching between v.h.f. I and
III is achieved by four switching diodes BA243/244.

The collector circuit of the mixer transistor is a single tuned i.f. resonant circuit, at
the low end of which the i.f. signal is capacitively coupled out of the tuner. An i.f.
injection point is provided at the collector of the mixer, for aligning this circuit together
with the i.f. amplifier of the television receiver.

The u.h.f, part of the tuner consists of a tuned input circuit, connected to the emitter of
the amplifier transistor BF180. The interstage network between this transistor and the
self-oscillating mixer stage is formed by a double tuned circuit. A transistor BF181 acts
as a self-oscillating mixer. The four tuned u.h.f. circuits are tuned by four capacitance
diodes BB105B.

The output of the self-oscillating mixer is fed to a double tuned i.f. circuit which is
connected to the emitter of the v.h.f. mixer transistor BF182, now operating as ani.f.
amplifier in grounded base configuration. Band switching between v.h.f. and u.h.f, is
achieved by another diode BA243.

The tuner requires transistor supply voltages of +12 V, a switching voltage of +12V,
a.g.c. voltages, variable from +2.4 V (normal operating point) to about +7.5 V (maximum
a.g.c.)and a tuning voltage, variable from +0.5V to +28 V.

The aerial inputs of the tuner are assymmetrical. For use in symmetrical aerial
systems, aerial transformers’ (baluns) are available (see ACCESSORIES).

Mullard
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—> DIMENSIONS (millimetres)

~ # 25 hole for
266 + selt tapping screw.
$7 po- ‘ —— 414 —— 1749 0—7
T P aerial ™
Ly s o, Tl
O] 4 7 1 uhf. f :,
d 85 254 [
i I
522
6 [ l o &1
gerial 629 © 1
vhr IR
— |
17 if injection ol
= -1 " point — jll
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Fig. 1.
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e ea TS Frem Y

T
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(13x) 06638
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e=254mm (0.1in)

Fig. 2. Piercing diagram viewed from solder side of board. No connection must be made
to terminals 7, 9 and 11, as otherwise the oscillator radiation would increase.
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ELC2000

V.H.F./U.H.F.TELEVISION TUNER

with diode tuning
CIRCUIT DIAGRAM
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TERMINATIONS

1 =a.g.c, voltage, v,h.f., +2.4to +7.5V

2 = tuning voltage, +0.5 to +28 V

3 = switching voltage, +12 V (approx. 20 mA)

4 = r.f. supply voltage, v.h.f., + 12V (approx. 3 to 10 mA)
5 = oscillator supply voltage, v.h.f., +12 V (approx. 6 mA)
6 = mixer supply voltage, v.h.f., +12 V (approx. 5 mA)

7 = test point 1, v.h.f,

8 =i.f. output

9 = test point 2 (alignment short)
10 = oscillator supply voltage, u.h.f., +12 V (approx. 4 mA)
11 = test point 3, u.h.f.

12 = r.f. supply voltage, u.h.f., +12 V (approx. 2.5 to 9.5 mA)
13 =a.g.c. voltage, u.h.f., +2,4to +7.5V
E = earth
MOUNTING

The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing
diagram shown in Fig. 2, The tuner may also be mounted by ineans of a snap-in mount
or a bracket; information will be supplied upon request.

The tuner may be mounted anywhere in the receiver and there are no restrictions on
orientation.

Dimensions in millimetres

screening folded
back over outer cover

4 max
—
shrink
p sleeve
[ Self .
- tapping . _ “
screw
Screw must § '
not protrude 06640 ()
deeper than 3.5mm AN

08841 4 08842

Fig. 4. Recommended fixing method of the aerial cables.

ACCESSORIES

Aerial input transformer (balun) v.h.f. - type no. ELC1094
Aerial input transformer (balun) u.h.f. - type no. ELC2092

Mullard
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V.H.F./U.H.F.TELEVISION TUNER
with diode tuning

ELECTRICAL DATA

ELC2000

Unless otherwise specified all electrical values apply at an ambient temperature of

25+ 5°C and a supply voltage of 12 + 0.3 V.

Semiconductors
bands I and III,
r.f. amplifier
mixer
oscillator
tuning diodes
switching diodes

bands IV and V,
r.f. amplifier
mixer/oscillator
tuning diodes
drift compensating diode

Ambient temperature range
operating
storage

Supply voltage

Current drawn from +12 V supply
band I
band III
bands IV and V

A.G.C. voltage (Figs. 5, 6 and 7)
band I,
at nominal gain
at 40 dB gain reduction

band III,
at nominal gain
at 40 dB gain reduction

bandsIVandV,
at nominal gain
at 30 dB gain reduction

A.G.C. current
band I at 40 dB gain reduction
band III at 40 dB gain reduction
bands IV and V at 30 dB gain reduction

Tuning voltage range (Figs. 8, 9 and 10)
Current drawn from 28 V tuning voltage supply

Switching voltage
band I
band III
band IV and V

BF200

BF182

BF194

4 x BB106

5 xBA243/244

BF180
BF181

4 x BB10SB
BAW62

+5 to +55 °C
-25 to +85 °C

+12V + 10%

14 to 21 mA depending
34 to 41 mA ona.g.c.
31.5 to 38 mA voltage

2.4V
typ. 5.5V

2.4V
typ. 4.5V

2.4V
typ. 5.0V

max. 0. 8 mA
max. 0.6 mA
max, 0. 7 mA

+0.5to +28 V
max. 36 pA

open circuit
+12V
+12v

Mullard
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gain reduction (dB)

06644

agc. characteristic
V.HFE I
o
D643 = 0 H
1 a.g.c. characteristic 5 ——
1] VHF I S 11
I 3
0 = 210
] £
=]
S }._rﬁ ; o
. ;
10 vﬂ 20
R !
R e
20 30
A 4 11 ﬁ_t__.
- 4 -4 - 4 - + 1
30 - 4 ] 40 -
Ll —T-+—11
+ - t -+ 2!
Ve b 4 1]
4o . L 41
Ao e : Il 50
R . L
P PN A W - bt {4 4 4
-1 L-A-ﬁf{’k - 1+
.. 4‘,’,' ‘T*,., -
50 L] Ll R 80
2 4 6 8 10 2 4 6 8 10
a.g.c. voltage (V) agc. voltage (V)
Fig. 5 Fig. 6
06645
— a.g.c.characteristic
g U.H.F.
c
o0
-
(%)
3
=]
@
c
5 10
o
20
30
\ P
40
50
2 4 6 8 10
a.g.c. voltage (V)
Fig. 7

Mullard

ELC2000 Page 6



V.H.F./U.H.F.TELEVISION TUNER
with diode tuning

ELC2000

D6647

1 1T 1T T 1 T7T D6646)
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g g
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Fig. 8 Fig. 9
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I :f
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Fig. 10
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ELECTRICAL DATA (continued)

Frequency ranges
band I

margin at the extreme channels

band III

margin at the extreme channels

bands IVand V

margin at the extreme channels

Intermediate frequencies
picture ’
sound

Input impedance
asymmetrical
symmetrical

V.S.W.R, (between
picture carrier and
sound carrier)

band I (except channel C)
band III (except channel E12)
bands IV and V

A.G.C. range
band I
band III
bands IV and V

R.F. curves
bandwidth
band I
band III
bands IV and V

tilt
band I
band III
bands IV and V, channels E21 to E60
channels E61 to E69

Muliard

channel E2 (picture carrier
48,25 MHz) to channel C
(picture carrier 82, 25 MHz).

min. 1,2 MHz

channel ES (picture carrier
175. 25 MHz) to channel E12
(picture carrier 224.25 MHz).

min., 2 MHz

channel E21 (picture carrier
471,25 MHz) to channel E69
(picture carrier 855.25 MHz).

min. 3 MHz

38.9 MHz
33.4 MHz

75 Q
300 2 (see ACCESSORIES)

at nom, gain | during gain control

best worst best worst
value value value va lue

(max.) | (max.)| (max.)| (max.)

3 4 4 5
3 4 4 5
= 4 - S

min. 40 dB

min, 40 dB

min. 30 dB

typ. 10 to 15 MHz
typ. 10 to 15 MHz
typ. 15 to 25 MHz

max. 3 dB
max. 3 dB
max. 3 dB
max. 4 dB
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V.H.F./U.H.F. TELEVISION TUNER ELC2000
with diode tuning

ELECTRICAL DATA (continued)

Power gain (see also MEASURING METHOD
OF POWER GAIN)

band I min. 26 dB
channel E2 typ. 29 dB
channel C typ. 32 dB
band III min, 25 dB
channel ES typ. 28 dB
channel E11 typ. 28 dB
bands IV and V min, 25 dB
channel E21 typ. 32 dB
channel E31 typ. 29 dB
channel E69 typ. 33 d8
Noise figure
band I max., 8.5dB
channel E4 typ. 6.5 dB
band I max. 8 dB
channel E9 typ. 6.5 dB
bands IV and V max, 12 dB
channel E21 typ. 8.0 dB
channel ES1 typ. 9.5 dB
channel E68 typ. 10.5dB
I.F. rejection
band I, channel E2 min. 40 dB
channel C min. 60 dB
band IIT min. 60 dB
bands IVand V min. 60 dB
Image rejection
band I min. ~ 40dB
band III min. 60 dB
bands IV and V min, 40 dB

Sigoal handling (see also Figs. 12 and 13)
Minimum input signal (e. m.f.) producing
cross modulation of 1% at nominal gain,
in channel

wanted signal: picture carrier frequency,
interfering channel: sound carrier

frequency, v.h.f. 1 typ. 4 mV
v.h.f, 111 typ. 4 mV note 1
u.h.f. typ. Sto 10 mV

continued on next page)

Mullard
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ELECTRICAL DATA (continued)
Signal handling, (continued)

in band
wanted signal: picture carrier frequency
of channel X,
interfering signal: picture carrier of
channel X -2 (v.h.f.), X-5 (u.h.f.)

v.h.f, 1 typ. 15 to 60 mV
v.h.f. III typ. 10 to S50 mV note 1
u.h.f, typ. 15 to 50 mV
Minimum input signal (e. m.f.) producing
overloading,
at nominal gain typ. 10 mV
: . note 2
at maximum a.g.c. min. 200 mV
Minimum input signal (e.m.f.)at nominal
gain producing a shift of the oscillator
frequency of 10 kHz.
band 1 min. 25 mV
band III min. 25 mV note 3
bands IV and V typ. 10 to 20 mV

Detuning of the i.f. output circuit as a result of
bandswitching and tuning with respect of channel E8 max. 400 kHz

Shift of oscillator frequency at a change of the
supply voltage of 10%

band I max. 300 kHz
band III max. 300 kHz
bands IV and V max. 600 kHz

during warm -up time (measured between 5 s
and 15 min after switching on)

band I max. 100 kHz
band III max. 100 kHz
bands IV and V max. 250 kHz
ata gain reduction of 30 dB max. 100 kHz

Drift of oscillator frequency at a change of
the ambient temperature from 25 to 40 °c

band I max. 300 kHz
band II1 max. 300 kHz
bands IV and V max. S00 kHz

Oscillator radiation
The tuner conforms with the radiation requirements of C.1.S.P, R. Recommendation
No. 24/3, provided the following conditions are fulfilled:

A low -pass filter (Fig. 11)with a cut-off frequency of about 300 MHz has to be inser-
ted between the v.h.f. aerial terminal of the tuner and the aerial terminal of the
receiver, Television receivers with a common v.h.f./u.h. f. connector in combina -
tion with a low-pass/high-pass splitter do not need this additional filter,

Mullard
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V.H.F./U.H.F.TELEVISION TUNER
with diode tuning ELCZOOO

50 nH S0 nH

10 pF
l/ D669

Fig. 11

No connections must be made to the terminals 7, 9and 11.

Earthing of the tuner and connection to the i.f. amplifier must be made in such a
way, that additional radiation is prevented.

Microphonics
If the tuner is installed in a professional manner, there will be no appreciable
microphonics.

NOTES

1. This e,m.f. is referred to an impedance of 75 Q.
19, cross modulation means that 1% of the modulation depth of the interfering signal is
transferred to the wanted signal.

2. This e.m.f. is referred to an impedance of 75 Q.
Criterion of overloading: 30% compression of the synchronization pulses of a standard
television signal or a noticeable deterioration of the picture quality.

3. This e.m.f. is referred to an impedance of 75 Q.

Mullard
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Fig. 12, Cross modulation, in channel.
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Fig. 13. Cross modulation in band; the interfering channels are given between brackets.
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V.H.F./U.H.F.TELEVISION TUNER

with diode tuning Echooo

APPLICATION

Connection of the tuner

For connection of the tuner, see terminal location in Fig. 1. If the tuner is used in

receivers, the chassis of which is connected to the mains, isolating capacitors accord-
ing to the safety rules have to be inserted in the aerial leads.

Five ways of connecting, depending on the number of switches available, are given below.

tuner 1 2 3 4 5 6 7 8 9 10 n 12 13
terminals Q o o o
470
470 4710
vhi
