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PROVISIONAL SPECIFICATION -

VImprovements in and relating to Telephone Apparatus

We, TruepHONE MANUFACTURING CoM-

PANY LimrTep, a British Company, of-

Hollingsworth Works, Martell Road,
West Dulwich, London, S.E.21, do

5 hereby declare the nature of this inven-
tion to be as follows:—

available secrecy apparatus, such as a
10 frequency inverter or other signal modify-
"ing apparatus, to prevent eavesdropping
or to afford a greater or less degree of
secrecy, in addition to normal, non-secret,
communication. -

15 According to the present invention i
such a system there 1s used a microphone
of which the response is -substantially
free from amplitude distortion for both
secret and normal communication.. Am-
20 plifyihg means are used to  produce a
~ .signal voltage comparable with that
cbtainable from the more usual carbon
microphone, and. when the apparatus is
used for normal speech, the amplifying!
- 95 means iy used either with the distortion-
- free microphone or to amplify an incom-
ing signal, whereby the efficiency of the

" gystem is enhanced. . -
A1l ordinary telephone systems at the
30 present time make use of a carbon micro-
" phone largely because of the high sensi-
tivity of this type. Such microphones
have various disadvantages, notably in
quality of reproduction being poor, and
35 in addition the microphone requires a
- local battery for its operation. Further,
_pronounced peaks in the frequemcy
response characteristic of the microphone
tend to overload amplifying eguipment
40 located = between ome subscriber and:
- another. The quality of reproduction is
further affected when secrecy equipment
is used, since the microphone distortion
is supplemented by the inherent distor-
45 tion of the secrecy apparatus. o
© TIn an apparatus according to the in-

T

. .

vention each subscriber’s apparatus is
fitted with ~a high quality microphone
such as of the electro-magnetic, electro-
static, piego-electric, or electro-dynamic 50
type, which - produces relatively low

_ . amplitude distortion. However, such
This invention relates to telephone
apparatus- in which a subscriber has -

microphoney have a relatively low output
and we, therefore, include amplifying

_means to increase the output level to that 55

of a carbon microphone so that the voice
currents sent to line will be comparable
with those obtained from a mnormal tele-
phone. '

The receiving apparatus of the tele- 60
phone instrument may be of existing type
and with a single compound handset used

-for both secret or normal speech but incor-

porating a sensitive receiver of a type

“having & substantially constant frequency 65

response; an electromagnetic or electro-
dynamic type is very suitable. JTach sub-
seriber’s instrument includes a secrecy
apparatus consisting, for example, of a
frequency inverter for ouigoing and an 70
inverter for Incoming sigmals. When'
the telephone is being used for secret pur-
poses, speech currents from the micro-
rhone are passed to a modulator with or.
without a low pasg filter to restrict the 75
frequency-band applied to the modulator,
and, followed by another low pass filter to
eliminate the unwanted side-band; after
amplification, the currents are trans-
mitted directly to line in the case of a 80
4-wire system, or through a hybrid coil
when a 2-wire line is used. o

The receiver comprises a similar modu-
lator, local oscillator and amplifier to con-
vert the incoming currents to intelligible 85
speech signals which after amplification
are applied to the telephome Teceiver.

With an arrangement as described, it is
possible to have a secret or normal tele-
phone-system at will and under the con- 90
trol of the subscriber and embodying high
quality microphones andjor  receivers,
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and means for switching from one system
to_the other, and by using common com-
ponents such as amplifiers, transformers
and the like, to obtain a unit occupying
.5 the minimum space and utilising the
smallest number of elements.
A unit of the type mentioned may be
operated from alternating current supply

mains with suitable rectifiers, to provide -

10 the necessary I.T. and H.T. currents.

If desired, the power supply may be

made as a unit separate. from the tele-
phone instrument.

In a further embodiment of the inven-

15 tion it is proposed, by using miniature
valves, inductances and other components,
to arrange for the telephone and secrecy
equipment to be fitted as an integral part
or base for an ordinary telephone set, com-

20 plete with switch for cenverting the tele-
phone from secret to mormal, at the will
of the subseriber, and with provision, if
desired, for reversion to normal when-

ever the handset is replaced. Where
miniature inductances are used for the 25
filters of the secrecy equipment, it is

- desirable that the applied voltage should

be small and it is, therefore, suitable that
ithe frequency inversion or other process
should be accomplished at a low level; 80
the microphone voltages should, there-
fore, be applied to this stage without
amplification. :
Where a high sensitivity receiver is
used, this may mean that secret speech 35

"-can be transmitted at a lower level than

the normal, less amplification then being
necessary. In such a case, an attenuator
may be required for the receiver when
normal speech is transmitted. 40

Dated this 17th day of February, 1948.
A, A THORNTON & €O.,
“ Chartered Patent Agents,
2427, High Helborn, London, W.C.1,
For the Applicants.

COMPLETE SPECIFICATION

Improvements in and relating to Telephone Apparatus

We, TereraoNE ManvracTURING CoM-
PANY LiMrTeD, a British Company, of
Hollingsworth. Works, Martell Road,
‘West Dulwich, ILondon, S.E.21, do

45 hereby declare the nature of this inven-

~ tion and in. what manner the same 1s to
be performed, to be particularly deseribed
and ascertained in and by the following
statement : —

50 This invention vrelates to telephone
apparatus in which a subscriber has avail-
able secrecy apparatus, such as a fre-
quency inverted or other signal modify-
ing apparatus, to prevent eavesdropping

56 or to afford a greater or less degree of
secrecy, in addition to normal, non-secret,
communication.

According to the present invention in
such, a system. there 1s used a microphone

60 of which the responss is substantially free
from amplitude distortion for both secret
and normal communication. Amplify-
ing means are used to produce a signal
voltage comparable with that obtainable

9 from the more usual carbon microphone,
and when the apparatus iz wused for
normal speech, the amplifying means are
used both with the distertion-free micro-
phone and to amplify an Iuncoming

70 signal, whereby the efficiency of the
system is enhanced.

All ‘ordinary telephome systems at the
present time make use of a carbon micro-
phone largely because of the high sensi-

75 tivity of this type. Such microphones

have various disadvamtages, notably in
the quality of reproduction being poor,
and 1n addition the microphone requires

a local battery for 1is operation.
Further, pronounced peaks in the fre- 80
quency response characteristic of the
microphone tend to overload amplifying
equipment located between, one subscriber
and another, The quality of reproduc- «
tion is further affected when secrecy 85
equipment is used, since the microphone
distortion is supplemented by the inherent
distortion of the secrecy apparatus.

In the accompanying drawing is shown
by way of example one embodiment of the 90
invention. This drawing is a block
schematic diagram of the apparatus which
is peculiar to each subscriber.

In an apparatus according to the inven-
tion each subscriber’s apparatus is fitted 95
with a high guality microphone such as
of the electro-magnetic, electro-static,
piezo-electric or electro-dynamic type,
which produces relatively low amplitude
distortion. However, such microphones 100
have a relatively low o6utput compared
with the conventional carbon type and
there is therefore included amplifying
means to' increase the output level to that
of a carbon microphone so that the voice 105
currents sent to line will be comparable
with those obtained from a normal tele-
phone. While the statement that a
microphone is substantially free from -
amplitude distortion is one which is rela- 110

°
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tive,= for the purposes -of -the*présent

_ invention a microphone for wse in ‘accors

+ dande with the invention may-besuch that

within the normal speech frequgncy range

9 of say 200 to 3000 o.p.s. the outpit of the

micrgphone does not vary by more than

plus or mihus three decibels from:: the
mean output level. e

In the embodiment showh ‘in the draw-

10 ing the microphone 10; of the type

described, "is coupled through an

impedance matching and/or correcting

- pad 11; the output of pad 11, by means

of a switch 12a, can be connected either

15 to a secrecy device shown as consisting:

of a pad 13, modulator 14 and low pass
filter 15, and thence through switch 126
to amplifier 16 balancing transformer 17
to line terminals 18 or alternatively the
20 pad can be connected through switches
12a and 120 direet to amplifier 16. In
the lower position of the switches, as
“shown, speech transmission to line will
be normal while in the alternative upper
B position the speech will be frequency
inverted to provide the desired degree of
secrecy. :
Incoming signals are applied from line
18, through transformer 17 to a pad 19
30 and thence either through switch 12c,
switch 124 and amplifier 20« to receiver 21,
or alternatively through switch 12¢,
modulator 22, attenuator pad 23, low-pass
filter 24 and switch 124 to the amplifier
35 and receiver. All the switches 124 to 124
are conveniently coupled together.
The oscillations necessary to feed the
modulators 14 and 21 to produce the

desired {requency inversion are derived

40 from a local generator 25,

The receiving apparatus of the tele-
phone instrument may be of existing type
and with a single compound handset used
for both secret or normal speech but incor-

4b porating a sensitive receiver of a type
having a substantially constant frequency
response; an electromagnetic or electro-
dynamic type is very suitable. .

With an arrangement as described, if is

80 possible to have a secret or normal tele-
phone system at will and under the con-
trol of the subscriber and embodying high
quality microphones and/or receivers,
and means for switching from one system

56 to the other, and by using common com-

- ponents such as amplifiers, transformers
and the like, to obtain a wunit occupying
the minimum space and utilising the
smallest number of elements.

80 A unit of the type mentioned may be
operated from alternating current supply
mains with suitable rectifiers, to provide
the necessary L.T. and H.T. currents. If
desired, the power supply may be made as

65 a unit separate from the telephone instru-

ment. Thus such® s unit iy -beé -incor-
porated as at 26 in the drawing. -

" By using miniature:valves; inductances
and other componentsy it:1s- possible to
arrange for the teléphone- and ‘secrecy 70
equipment to be fitted as tn, integral part

or base for an ordinary--telephone set,
complete with switch for comverting the
telephone from seeret to-mormal, at the
will of the subscriber, and with provision, 78
if desired, for reversion to normal when- .
ever the handset is replaced. Where
miniature -inductances are used for the
filters of the secrecy equipment, it is
desirable that the applied voltage should 80
be small and it is, therefore, suitable that
the frequency inversion or other process
should be accomplished at a low level;
the microphone voltages should, therefore,

be applied to this stage without amplifica- 85
tion, as shown in the drawing:

Where & high sensitivity receiver is
used, this may mean that secret speech
can be transmitted at a lower level than
the normal, less amplification then being' 90
necessary. In such a case, an attenuator
may be required for the receiver when
normal gpeech is transmitted.

We are aware of Patent Specification
No. 511,420, also in the name of our 95
Company, which describes a telephome
system comprising means for establishing
normal communication in the system and
means for including in the system under
the control of a subscriber a frequency 100
inverting device. It is stated that the
system may comprise thermionic amplify-
ing apparatus and means whereby the
apparatus may be broughf into operation
both with inverted and with normal com- 105
munication. Naturally the  system
utilises a microphone or transmitter, but
no reference is made in Specification No.
811,420 to the use of any particular kind
of microphone nor is any indication110
given that the microphone should possess
any special qualities.

Having now particularly described and
ascertained the nature of our said inven-
tion and in what manner the same is to 115
be performed, we declare that what we
claim is:—

1. An apparatus of the type described,
and comprising a substantially distortion-
free microphone and an amplifying 120
means, said amplifier being employed for
pormal and for secret communication.,

2. An apparatus according to Claim 1,
wherein said microphone is of the electro-
magnetic, electrostatic, electrodynamic or
piezo-electric type.

3. An apparatus according to either of
the preceding Claims, wherein said
secrecy equipment is of ‘the frequency-
inversion. fype. 130

125
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4. An apparatus according . to any of means to the position correspondmg to-

the preceding Claims, and comprising a- normal transmission.

* handset including a receiver and said 6. An apparatus of the type described, 15
microphone; a casing, a rest on said casing and substantially as described herein and

- 9, for said handset, wherein said secrecy shown in the accompanying draw‘ings '

equipment is mounted in said casing.
5. An apparatus according to Claim 4, Dated this 7th day of February, 1949,

‘and comprising switch means mounted on. . = A. A. THORNTON & co.,
said casing for selecting secret or normal Chartered Patent Agents,
10 transmission at will, and means operat- Napder House,

ing in respomse to replacement of said 24—27, High Holborn, London, W.C.1,

handset on said rest to restore said switch , For the Applicants.

7 Lea.mmg‘bon Spa. Printed for His Majesty’s Statmnery Oﬂ‘ice, by the Courier Press.—1951.
Publlshed at The Patent Office, 25, Southampton Buildings, London, W.C.2, from which
" copies, price 25, per copy; by post 2s. 1d. may be obtained.

I - L v = S T




This Drawing is a reproduction of the Original on a recduced scale
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