TN

s R NY 0 S A N
DI ES SRS : ‘@V
" L\i'@,@tgﬁb S S @)ti -

PATENT SP

ECIFICATION

DRAWINGS ATTACHED
Inventor: KENNETH CEDRIC ARTHUR KING

No. 12742/61.

912.250

Date of Application and filing Complete Specification April 8, 1961.

Complete Specification Published Dec. 5, 1962.

Index at acceptance: —Class 40(4), E15X, R22A.

International Classification : —H04m.
COMPLETE SPECIFICATION

Improvements in and relating to Electrical Apparatus
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We, TELEPHONE MANUFACTURING ComM-~
PANY LIMITED, a British Company, of Hol-
lingsworth Works, Martell Road, West
Dulwich, London, S.E.21, do hereby declare
the invention for which we pray that a
patent may be granted to us, and the method
by which it is to be performed, to be par-
ticularly descrived in and by the following
statement : —

The present inventicn relates to telephone
apparatus and in particular to telephone appa-
ratus for use in so-called secret commmunica-
tion systems in which the speech signals
are modified to render them unintelligible to
an unauthorised person.

According to the invention, there is pro-
vided telephone apparatus for secrecy com-
munication over a normal telephone circuit
including a conventional telephone Iinstru-
ment, said apparatus comprising a secrecy
telephone instrument incorporating a trans-
mitter, 2 coupling device, and speed signal
scrambling means between said transmitter
and coupling device, and having a support
base adapted to receive and support the
handset of said conventional telephone in-
strument and to couple said coupling device
to the speech circuit of said handset when

the latter is received and supported by -

said base.

By a normal telephone circuit including a
conventional telephone instrument is inten-
ded any telephone circuit primarily designed
for pormal speech communication and ter-
minating at at least one point in a telephone
instrument having a handset which is, in
normal use, lifted by a telephone user and
applied to the ear. It may thus be of the
modern hand microtelephone type having a
transmittter and receiver mounted in a re-
movable handset, or of the older type in
which the transmitter is attached to the
support base or stand and only the earpiece
is removable as the handset. Furthermore, by
speech signal scrambling means is intended

—

means operasive to render speech signals un-
intelligible to an unauthorised listéner.

The various features and advantages of the
invention will be apparent from the following
description of preferred embodiments there-
of given by way of example and illustrated
in the accompanying drawings, of which:—

Figure 1 is a perspective view of a
secrecy telephone instrument in accordance
with the invention,

Figure 2 is a block schematic circuit dia-
gram of the apparatus included in the speech
path of the instrument of Figure 1, and

Figure 3 is a block schematic circuit dia-
gram of an alternative form of such appara-
tus.

In the preferred embodiment of the inven-
tion the secrecy instrument is intended for
use in conjunction with a standard British
Post Office type hand microtelephone. It
comprises a supporting base 1, having re-
cesses 2 and 3 which serve to accommodate
the transmitter and receiver housings respec-
tively of the standard hand microtelephone.
Each of these recesses preferably has a lining
of sound-absorbent resilient material serving
to seal off the earpiece and mouthpiece of
the handset «of the conventional instrument,
when in the position shown in Figure 1,
such that they are acoustically - isolated as
regards sounds in the room or other enclo-
sure in which the instrument s located.
The resilient material also serves to hold the
handset firmly in position on the secrecy in-
strument.

It 4s convenient also to provide a spring
clip (not shown) to hold the handset in
position, the main use of this clip being
io retain the secrecy handset firmly on its
associated base when not.in use or when in
transit.

The supporting base 1 houses at least
one coupling device and the electrical appa-
ratus required to modulate or scramble the
outgoing speech and to demodulate the
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,incoming Vspeech'. Cohvenieﬁtly, the appara-

tus is provided with power from a small
battery housed in the base 1, the battery -
teing connected into circuit by means of an
ON/OFF switch 4 mounted on the base or,
alternatively, by a “Pressel” switch (oot
chown) in the handle portion of the handset
which ‘automratically switches the battery into
circuit when the handle is grasped in use.

A further alternative is the provision of
2 switch in one of the recesses, this switch
being operated automatically by the direct
acticn of pressing the standard handset into
the recers. The secrecy handset in this case
is so shaped that it does not operate the
switch when housed in the base.

Tke secrecy handset 5 is connected elec-
trically to the apparatus in the base 1 by
means of a cord 6. ,

To use the apparatus for a secrecy call,

- the transmitter 7 and the recziver 8 of

the handeet 9 of the standard telephone 10
are pressed imto the recesses in the base 1,
the sccrecy handset. 5 having first been
ramoved., -

The placing of the standard instrument
bandse; in the recesses of the secrecy in-
strutzent couples the transmitter and receiver
of the sscrecy handset into the speech cir-
cuit of the standard instrument via the
scrambling and unscrambling circuits and the
coupling device. Thus speech entering the
handset in use is rendered unintelligible be-
fore it is -transmitted from the conventional
instrument to the switchboard or exchange
and unauthorised listening ar either of these

locations is prevented.

Incoming scrambled speech is unscrambled

in the dsmodulating circuit before it reaches
the secrecy handset but remains unintelligible
to unautherised listeners at any point in the
line circuit behind the secrecy instrument.
- It will be readily apparent that, with the
two instruments the user can exercise a
cheice as to whether to conduct a conversa-
tion in normal fashion using only the stan-
dard imstrument, or with secrecy, using the
secrecy instrument and can, if required,
change from nommal to secret cenversation
in the middle of a conversation. In secrecy
communication, the conventional handset is
Iifted from the cradle of the standard instru-
ment and placed on the base 1 in the manner
described, the secrecy handset associated with
the latter then being used in the normal
manner.

A block schematic circuit diagram of a
preferred form of the apparatas is given in

- Figure 2. Spesch from the microphone 12 of

the secrcy handset passes through filter 13,
which limits the spesech frequency band, to
a modulator 14 driven by an oscillator 15.
The filter 13 conveniently has a pass-band
of 200 to 2300 cycles per second (c.p.s.)
and the occillator has a frequency of 2500

c.p.s. The lower of the two -sidebands pro-
duced by modulation is selected by a further
filter 16. Due to this modulation process, the
speech signals are “inverted” in frequency
and, as such, are unintelligible. The modula-
ted speech is then amplified at 17 and fed
to coupling coil 19 via a hybrid circuit 18.
The magnetic field produced by the coupling
coil is sufficient to cause energisation of the
winding of the earpiece 8 of the standard
handset 9. In this manner, the earpiece 8
acts as a magnetic pick-up and transmits the
speech “signals over the telephone line 20
via the circuit assoclated with the standard
instrument 10, -

In this form of apparatus, the micraphone
7 of the conventional handset is not used
during secrecy communication, It is effec-
tively rendered “dead” by the surrounding
and enclosing resilient material of the hous.
ing recess 2. .

Incoming scrambled speech over the line

20 is received on the earpiece 8 and is

transmitted by magnetic induction to the

cmodulator 21 via the hybrid circuit 18,
The unwanted frequencies arising as a résult
¢of demodulation are rejected by a filter 22
and the resulting intelligitle speech is ampli-
fied at 23 and rendered audible by the ear-
picce 11 of the secrecy handset. Conve-
niently, all the filters have the same pass-
band. ,

The circuit of an alterdative, but_more
expensive, form of apparatus is given in
Figure 3. Tn this form of apparatus, the
modulated speech from the amplifier 17 is
converted into sound energy by an earpiece-
type “loudspeaker” serving as cne part of the
coupling device and housed in the bottom, of
the recess 2 of the base 1 (Figure 1). This
sound energy is re-converted to electrical
energy by the adjacent microphone 7 and
fed to line 20 via the circuit of the standard

instrument 10,

_ Incoming speech signals are convented
Into sound energy in the normal way by the
carpiece 8 and re-converted into electrical
signals by an adjacent microphene 25 sery-
Ing as the other past of the coupling devica
and housed in the bottom of the recess 3.
These signals are then demodulated - and
fed to the earpiece 11 in the manner des-
cribed in connection with Figure 2.

WHAT WE CLAIM IS:—

1. Telephone apparatus for Secrecy com-
munication over a normal telephone  circuit
mcluding a conventional telephone instru-
ment, said apparatus comprising a - secrecy
telephone instrument incorperating 4 trans-
mitter, a coupling device, and speech signal
scrambling means between said transmitter
and coupling device, and having a - support
base adapted to receive and support the
handset of said conventional telephone in-
strument and to couple said coupling device
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to the speech circuit of said handset when
the latter is received and supported by said
base.

2. Apparatus as claimed in Claim 1 in
which said sectecy instrument inccrporates
speech signal unscrambling means between
said coupling device and the receiver of the
instrument.

3. Apparatus as claimed in Claim 1 or
2 in which the support base is formed with
recesses serving to receive the earpiece and
mouthpiece of a conventional hand micro-
telephone type handset when placed upon
said base.

4, Apparatus as claimed in Claim 3 in
which resilient sound absorbent material is
disposed in at least one of said recesses 50
as to be engaged by the mouthpiece of the
conventional handset when seated on the
base and serving acoustically to isolate such
mouthpiece.

5. Apparatus as claimed in Clim 4 in
which the sound absorbent material is dis-
posed in both recesses. '

6. Apparatus as claimed in Claim 3, 4 or
5 in which the coupling device is located
in one of said recesses to couple to the ear-

piece of the conventional handset when
placed on said base in predetermined orien-
tation. ‘

7. Apparatus as claimed in Claim 3, 4 or
5 and having two coupling transducers dis-
posed one in each of said two recesses so
as to provide coupling to the earpiece of the
1c;onvermional handset when placed on the

ase. .

8. Apparatus as claimed in any one of the
preceding claims in which the secrecy circuits
are arranged to be rendered effective in
response to the placing of the conventional
handset on the support base.

9. Apparatus as claimed in Claim -8 in
which said support base incorporates a switch
arranged to coatrol energisation of said
secrecy circuits and disposed to be actuated

by the weight of a conventional handset -

placed on said support base.

10. Telephone apparatus for secrecy com-
munication substantially as herein described
with reference to the accompanying draw-
ings.

A. A. THORNTON & CO.,.
Agents for Applicants.

Majesty’s Stationery Office by the Courier
Southampton Buildings, London, W.C.2, fr
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