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The Ferrograph 51 speaker is a three-umnit system in a
reflex enclosure of novel design. It is capable of
radiating pure sine-wave power down to frequencies
below 3oHz.

The requency res is within the limits - 3dB
between 45Hz and 20kHz.

Cross-over points between units are at gooHz and
3.5kHz. The choice of these frequencies is important so
that the polar distribution of energy is as wide as
possible, and also independent of frequency.

The units have been selected 1o achieve the lowest
degree of coloration from the system.

Coloration i% a term used to describe one form of
distortion which speaker diaphragms give to the original
sound. It is cavsed by resonances that oocur in the
loudspeaker cone system and it tends to give the
artificial brilliance associared with many hi-fi systems.
The presence of coloration is not normally shown up by
frequency response measurements, Indeed, speakers
having an excellent frequency response and low
harmonic distortion can still “colour™ the sound and
produce disappointing results.

It has been one of the principal design objectives of
Ferrograph engineers to reduce coloration to a
minimum 3s this is of fundamenral importance for the
reproduction of the closest replica of the original sound.

Toobtain quantitative measurements of coloration is a
difficult procedure. In the case of the 51 the design has
been optimised by subjective listening to diaphragms
radiating white noise, in which the presence of coloration
is readily identified.

Mo diaphragm so far produced can radiare “colour-free™
sound over a wide frequency band, bur those used in the
31 perform well in this respect over the frequency band
in which they are required to operate.

The 51 incorporates a complex 18=element cross-over
network, which, besides performing its normal function
of allocating the power-spectrum to the three units,
reduces, by means of “notch" filters, the radiation of
coloration by the diaphragms outside their respective
nominal pass-bands,



The response of the 81 to very low frequencies is
characterised by a low level of distortion, This is
achieved by a new approach to enclosure design.

In the case of conventional reflex enclosures, the use of a
small port is, in practice, necessary in order to achieve a
low system resonance in an enclosure of reasonable size.
Buta small port has two major disadvantages. First, it
gives a very poor bass damping to the systiem. Secondly,
the high air velocities at the port give rise wo turbulent

flow, and this is a source of non-linear distortion.

The Ferrograph design emplovs a large port but witha
tube at the rear filled with natural wool, The mass of the
wodl and the air enclosed by the tube reduces the

system resonance to the required figure. The effect of
this arrangement is that more low-distortion bass can be
radiated for a given volume of enclosure. In addinon, the
high damping of the system gives improved bass
ransient response.

Rerurning to the polar distribution of energy. In the
case where the wavelength of sound radiated by a
diaphragm is large in relation to its size, the polar
distribution of energy 15 omni-directional in free space.
At shorter wavelengths the distribution departs from the
omai-directional paern and becomes more and more
directional. When the wavelength of sound radiated is
small compared with the dimensions of the diaphragm,
the radiation pattern is a relatively narrow beam. In the
case of the 51 speaker, the cross—over points are s¢t 5o
that the power is handed over to a small diaphragm
before the larger diaphragm starts to become
direcrional, The set of curves (right) show that the
distribution of energy in a horizontal plane is relatively
independent of frequency.

This is an important feature, as a poor performance in
this respect not only results in a sound feld whose
frequency response is dependent on the position of the
listener, bur also the position of the stereo image
changes with the frequency being radiated.

The capability of the 51 to radiate low frequencics at
low distortion levels is important, as the speaker
pressure response can be equalised electrically if some
degree of bass lift is required for operation in large
studios. For normal domestic listening the pressure
response curve is abour whar is required, as the floor, the
walls and the ceiling will provide a lift to the response
below 45Hz,

The detailed attention which Ferrograph engineers have
given to these factors has resulted in the clean and
natural sound of the Ferrograph S1,and in a
performance comparable with the most expensive
monitor speakers used in professional recording studios
and in broadcasting.

Front view of the 51 with grille removed.
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Axial frequency response of Two 51 speakers, showing
close correlation.
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Impedance frequency curve. (Note - this does not
indicate frequency response ).

The polar respomnse and axial frequency response curves
are reproduced from The Gramophone by kind
permission of the publishers.



Specification

Frequency Response

Power Rating

Impedance

45Hz = 20kHz — 3dB.
Pure sine wave radiation
down o 30Hz in free space.

10oW peak.

25W continuous [sine wave ),

B4 nominal
7 MmN,

Cross-over Frequencies yooHz and 3.5kHz.

Drive Units

Enclosure

Stand

Connections

LF 330« 241mm {13« 9lin.).
MF 1oammdia.  (4im.).
HF 2smmdia. (rin.).

Reflex, constructed of
polvester-faced high density
chipboard. Finished in
American Walnut, Grille of
aooustically transparent
*Gender’ style folk weave
fabric.

Single pillar aluminium
finished in white, fitted with
three swivelling castors.

Two colour-coded press
rerminals, fully recessed at
the lower rear of the cabinet,

Dimensions Cahimer Height 64 cm (2510, ).

Width 35cm(14in.).

Depth 44comir7lin.).
Volume 74 000 cl.cm
(2.6 cuft.).

Srand Height 370m(14)in.).

Weight Cabinet25kg  (561b.).
Swtand 2.7kg  (8lb.).

The Ferrograph Company Limited,

Auriema House, 442 Bath Road, Cippenham, Slough,
Buckinghamshire. SL1 6BB, England.

Tel: Burnham (062 86) 62511.

Telex: 847297
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