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thanks which followed the lectures, always made the 
point that the progress he had described rested on the 
excellent and co-operative work of research and develop­
ment staffs, not only in the Post Office but in the tele­
communications industry of the United Kingdom. He 
also paid generous tribute to the assistance given him 

by many Post Office colleagues, both at headquarters and 
in the Areas, in the design, construction, transportation 
and erection, as well as in the operation and demonstra­
tion, of the many exhibits and working models which had 
contributed so much to the value of the lecture. 

C.J.S. 

A Waterproof Loudspeaking Telephone­
Loudspeaking-Telephone No. 3 

U.D.C. 621.395.623.7-76 
w. T. LOWE, A.M.l.E.E.t 

A hermetically-sealed loudspeaking telephone has been developed 
for use in situations where complete washing of the instrument is 

necessary to prevent the spread of infection. 

T
HE handset and dial of a normal telephone cannot 
be washed or sprayed without causing damage to 
the instrument. For installation in such places as 

hospital operating theatres, laboratories and mortuaries, 
where frequent spraying with disinfectant is necessary 
to prevent the spread of infection, a sealed loudspeaking 
telephone has been developed, in which the components 
are mounted in waterproof containers. 

Although intended primarily for hospitals, the equip­
ment may also be used in situations exposed to the 
weather or i n  laboratories at atomic research stations, 
which may be exposed to harmful radiations. 

DESCRIPTION 
The complete equipment, which is known as a 

Loudspeaking-Telephone No. 3, comprises three units­
a control unit (Control Unit No. lOA), a loudspeaker 
unit (Loudspeaker No. SA), and an amplifier (Amplifier 
No. 138A). The control unit is usually mounted on a 
wall, at about head height, with the loudspeaker 3 ft or 
so above it, while the amplifier unit is placed in any 
convenient position in the same or in an adjacent room. 
The amplifier unit is not waterproof and if, therefore, 
it is placed in the same room as the control unit and loud­
speaker it must be mounted inside a special waterproof 
container (Case No. l l lA). 

The equipment is not voice-switched and functions 
generally in the same manner as the Loudspeaking 
Telephone No. 1. * A handset is not provided because of 
the difficulty in making it waterproof, and for the same 
reason there is no dial. If used in association with a 
direct exchange line to an automatic exchange, the 
loudspeaking telephone will be connected as an extension 
on an Extension Plan No. 7 or similar installation, so 
that all outgoing calls are dialled from the main instru­
ment before being extended to the loudspeaking telephone. 
Control Unit 

The control unit (Fig. I) contains a microphone, 
push-button keys and an indicator lamp. The micro­
phone is mounted behind a perforated grille, the aper­
tures of which are sealed with a thin plastic membrane. 
Each push-button is mounted inside a flexible rubber 
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FIG. I-CONTROL UNIT 

bellows sealed to the case. The functions of the keys are 
as follows: 

On/Off Key. When depressed, the ON/OFF key locks 
in the ON position, connects the equipment to the line, 
and gives a calling loop to the distant exchange or main 
telephone. A small indicator lamp, mounted inside the 
operating plunger of this key, glows while the call is in 
progress. A second depression unlocks the key and dis­
connects the equipment from the line. 

Volume Control I. This is a 2-position key giving low 
or medium volume of received speech from the loud­
speaker. The mechanical action of this key is similar to 
that of the ON/OFF key. 

Volume Control 2. This is a non-locking push key 
which, when depressed, gives maximum loudspeaker 
volume. Simultaneously, it switches the microphone out 

tMr. Lowe is in the Telephone Electronic Exchange Systems 
Development Branch, E.-in-C.'s Office, but was in the Sub­
scribers' Apparatus and Miscellaneous Services Branch when 
this article was written. 

* LowE, W. T., and WrLSON, F. A. A Loudspeaking Telephone 
without Voice Switching-Loudspeaking-Telephone No. l. 
P.O.E.E.J., Vol. 54, p. I, Apr. 1961. 
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FIG. 2-LOUDSPEAKER UNIT 

of circuit, thus preventing the onset of howling, which 
would otherwise occur with this maximum-volume 
condition due to the acoustic coupling between loud­
speaker and microphone. The button must be released 
before speaking. Its use should seldom be necessary, but 
it i s  provided to compensate for the absence of a tele­
phone handset, which would otherwise be used to receive 
faint calls. 

A spare button is available for use if an additional 
signalling facility is required, such as "call main" on 
extension plan installations or "recall" on a P.B.X. 

The case of the control unit is made in two similar 
halves, sealed by a neoprene gasket, of circular cross­
section, which is fixed in a groove in the rim of one half 
of the case. Effective sealing is obtained because the 

Book Review 
"Transmission of Information." R. M. Fano. John Wiley 

& Sons. viii + 389 pp. 48 ill. 60s. 
The transmission of information is the central purpose of 

virtually all telecommunications systems; yet the theory of 
the subject, involving quantitative treatment of the "infor­
mation content" of signals and the capacity of transmission 
links for conveying information, has a reputation for 
abstractness which does not attach to other subjects of 
comparable theoretical difficulty, such as network analysis. 
The reason seems to be that the relationship between 
information, or communication, theory and the correspond­
ing hardware is altogether less tangible. The subject is 
rooted in probability theory; direct measurements or 
demonstrations are hardly possible. The "information 
content" of a signal is high if the signal is very improbable 
and it depends, too, on all the signals (i.e. the "ensemble") 
that might have been sent. The merit of this book lies in the 
extreme lucidity with which it tackles difficulties, such as the 
concept of channel capacity, in reaching the stage where the 
practical usefulness of the subject becomes apparent. The 
book is firmly for graduate communications engineers and 
is, in fact, evolved from lectures given by the author at 
Massachusetts Institute of Technology. The fact that it  
stems from lecture notes seems to account for the vitality of 

gasket, which protrudes slightly, is compressed by the 
flat rim of the other half of the case when the two 
clamping screws in the rear of the case are tightened. 
The instrument cord is sealed to the case by a special 
grommet. 

If the control unit is to be mounted on a wall, a plate 
(Plate, Mounting, No. 3A) is first fixed to the wall in the 
required position. The plate has three keyhole slots in 
which three pins in the back of the control unit engage 
and lock; the control unit then simply drops into 
position . 

Loudspeaker Unit 

The loudspeaker unit (Fig. 2) contains a 3 in. diameter 
loudspeaker and a calling buzzer. The construction of 
the case, sealing of the apertures and the method of wall 
mounting are all similar to those of the control unit. 

Amplifier Unit 

The amplifier unit is the standard Amplifier No. 138A 
used for the Loudspeaking Telephone No. 1. 

CONCLUSION 

The first use of this waterproof loudspeaking telephone 
will be in hospitals where "hands-free" operation is 
required and extra cleansing precautions are taken. 
Its special features make it suitable for many other 
applications in providing telephone communication 
where hitherto it has not been practicable to install a 
standard telephone instrument. 
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the text as well as for some of its faults, e.g. relatively poor 
cross-referencing. The discussion is rather strongly con­
centrated in terms of discrete or digital, as distinct from 
continuous or analogue, messages and channels. "Con­
tinuous" channels can be characterized mainly by "band­
width" and "signal/noise ratio" and the author's treatment 
of them tends to be relatively dry and formal; he probably 
feels it is almost too well known that they possess meaningful 
"channel capacities" and is aware of the pitfalls that readily 
follow. However, a more helpful discussion of "continuous" 

. concepts would be valuable. 
A few failings should be mentioned. The index is thin 

and uneven. There seem to be an unusual number of errors, 
mostly of an editorial nature, in the text. It is difficult to 
find where some symbols (and, indeed, some specialized 
terms) first occur and they are nowhere listed. There are 
sample problems for each chapter but only an occasional 
hint on their solution. But these seem trivial faults beside 
the solid worth of the book as an exposition of the subject. 

A final comment: the reader would find it a rewarding 
exercise to read two early papers (Shannon: Bell System 
Technical Journal (1948); Gabor: The Journal of tire 
/11stit11tion of Electrical Engineers, Part III, Nov. 1946) on 
the same subject and to compare and contrast their contents 
with that of this book as he goes along. 

J. s. 
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