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TELEPHONE TRANSMITTER AND RECEIVER.

Original application

This invention relates to telephone trans-
mitters and receivers. This application 1s 2
division of my application 727,242 filed July
21, 1924. :

My British specification No. 160,223 de-
scribed the employment of electric circuits
for distorting the currents produced by the
influence of sound waves on a detector or
transmitter in order to give the higher fre-
%uencies their proper proportionate effect.

y the present invention I am enabled to
dispense_either wholly or in part accord-
ing to circumstances with the circuital ar-
rangements for obtaining systematic dis-
tortion as described in that specification.

According to my invention I combine with
a conducting winding or membrane, which is
ijn effect non-resonant and is immersed in a
magnetic field, 2 barrier or means for re-
stricting the motion of the air particles
which convey the sound waves. :

Preferably the conducting winding or
membrane is arranged in front of a cavity
or channel formed in material which per-
mits a strong magnetic field to act upon such
winding or membrane and which is of suffi-
cient mass as to render it relatively non-

resonant to the sound waves ‘compared with.

the much lighter detecting membrane.

Tor instance, a sheet of thin metal foil or
leaf may be supported in front of a shal-
low cavity or channel.in a massive shield of
bronze which may be placed between the
poles of an elecfromagnet. When sound
waves fall upon such foil a potential is de-
veloped therein and this may be trans-
formed up and control the grid of the first
valve in a relay system. The shield re-
stricts the motion of the air particles in its
immediate vicinity more in the case of low
frequencies than in the case of high fre-
quencies, so that a relatively greater poten-
tia] will be developed in the foil by sound
waves of short length than by long waves.
Thus the result of the appliance may be re-
garded as a differentiating process. Such an
appliance may also be used as a receiver, that
is to say, telephonic currents may be applied
to the winding or membrane to cause it to
vibrate and generate sound waves, and in
this case there is a greater tendency of the
air in front of the strip to slip round to the
back of the strip for low frequencies than
for high frequencies.

with suitable design the receiver and the

In consequence of this’

filed July 21, 1924, Serial No. 727,242, and in Great Britain July 21, 1923. Divided
and this application filed November 28, 1925,

Serial No. 71,819,

transmitter yield a nominally true reproduc-
tion of the original sounds merely with an
am(f)hf_ier connecting the two instruments
and without further correction. The size of
the reﬂecting surface set at the back of the
detecting membrane has sonie bearing on the
properties of the instrument; a small reflect-
ing surface yields higher pitch speech than
one of larger dimensions because the local
effects due to the obstruction of the instru-
ment itself depend on the size of the instru-
ment up to a point. It is obvious that a horn.
may be used to increase the effects whether
the instrument is used as a transmitter or re-
ceiver,

In the accompanying drawings, Figure 1

_shows a construction on the lines of my Brit-

ish specification No. 160,223; Figure 2 is a

_corresponding diagram illustrating my pres-

ent invention; Figures 3 and 4 show an em-
bodiment of my invention; and Figures 5
and 6 show a modification adapted to be op-
erated with a coil of many turns.

Figure 1 shows in diagram form one
method of operating the active element, that
is to say, the coil, of an electromagnetic tele-
phone constructed on the lines set forth in
my British specification No. 160,223. Only
the rudiments of the apparatus are indicated
in order to distinguish more clearly the fea-
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ture which differentiates ‘the apparatus of

this my present invention from the appa-
ratus described in the basic patent. It will
be seen that for the purpose of this argu-
ment the sound reproducing apparatus com-
prises in essence magnetic poles A and B, a

bo

coil C itself forming the sound reproducing

element, an obstruction D generally consti-
tuted by the field magnet winding, and a
sound channe]l E which . conveys t%e sound

not intercepted by the coil C when transmit-

ting or receiving. The double ended arrows:

indicate the alternating character of the vi-
brations of the air in the channel E. In Fig-
ure 2, however, which représents the corre-

‘sponding state of  affairs in a detector or

transmitter operated according to my pres-
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ent invention, the channel E no longer exists

and the amount of air capable of storing up
sound energy is limited to the small space F
at the rear of the conducting element C.
When sound acts on this arrangement the
pressures resulting from the reflection of
the wave by the surfaces D and C relatively
vary with the frequency of the sound; con-
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versély, when the element C vibrates under

. the action of electromagnetic forces due to
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strip C by the

telephone currents circulating in the ele-
ment, the amount of air
back to front or vice versa also depends on
the frequency of the induced vibration; in
both cases the efficiency of the action depends
on the simultaneous difference of the pres-
Sures established immediately in front or to
the rear of the element C. The effect of the
combination of element C, the free passage
way G and the cavity F is to delay the es-
tablishment of a pressure effect in the cavity
corresponding to the pressure effect in front
of the element, C, in other words, the device
establishes a difference of phase between the
front and the rear of the sound reproducing

element, which phase difference is dependent.

on the frequency. i
Figures '8 and 4 show an
section respectively of an i

elevation and

construction a cobalt steel bermanent mag-
net H is clamped to a bronge casting J by a
bronze plate K and by the polar extensions
A and B, or is otherwise fixed relatively to
the bronze casting. A strip of aluminium
foil C is in electrical contact Wwith the bronze
casting at % and insulated from and clamped
to the casting by the system of plates and
insylators L. The potential developed in the
action of the impinging sound
1s applied to the potential transformer M
via the leads N; conversely, telephone cur-
rents or derivatives thereof are supplied by
this transformer when the apparatus is used
as a receiver. Rubber straps or cables O at-
tached to the lugs P serve at one and the
same time to insulate the instrument when
used as a transmitter from extraneous vibra-
tion and also as a means of support. To
avoid effects due to the foil not being per-
fectly flat a number of slits are usually cut
in the foil as shown and the whole surface
is smeared with vaseline or the like. As the
cavity or channel behind the strip may give
trouble by acting as a resonator We may fll
this cavity space or channel E with a sound
absorbing medium, such as asbestos wool,
pile-velvet, cotton wool, in similar fashion to
the use of the sound absorbing medium used
in the hydrophone described in the Sykes

Morris British specification No. 197,296, I .

may find it desirable to use for this purpose
pile velvet which does not quite touch the
sensitive element but otherwise fills the
space.’

Figures 5 and 6 are side and front views
of a form of instrument specially adapted
to operate with.a coi] of many turns,

In this instrument an electromagnet is
used to provide the field and the energizing
winding D also takes the place of the casting
J of Figures 3 ang 4. Numerous experi-
ments have shown that a convenient and ef-

that is driven from these circumstances

Instrument con-
structed according to my invention, In this
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fective method of supporting the coil C
aperiodically is to stick it with the minimum .
of adhesive to a pad of cotton wao] Q;in’
the coil C is so lightly-
natural period of vibra-
tion is far below frequencies of acoustic
value. The polar ring R is attached by
screws to the magnet limbs and also to
metal covers which together with the mag-
net limbs completely encircle the windings.
The - diameter of the ring R may be six
inches and the coil C may be one quarter
of an inch from the winding D. In Figure
5 the gun metal covers are omitted showing
the general construction, while in Figure 6
their position is indicated by dotted lines;
some of the screws enter the magnet casting,
others enter the gun metal covers. In an-
other construction I make the field magnet
itself in the form of a° pot of cast iron.
ires from the sensitive coil are brought
out to insulated terminals S. I do not limit
myself to any particular method of mount-
ing the coil. " Other methods are to suspend
it on ligaments or in the case of a very thin
coil I may attach one or more points rigidly
to the outer pole, the inner pole or the re-
flecting surface, by means of clamps, and
the sound absorbing material situated in the
cavity may or may not touch the coil itself.

What I claim is:—

1. In non-resonant electromagnetic means
for reproducing sound, a non-resonant re-
flecting surface, and g conducting' surface
set in proximity to said reflecting surface to
establish a difference in phase between the
f!ront and the rear of the conducting sur-
ace.

2. In non-resonant means for reproducing
sound, the combination of gz non-resonant
reflecting barrier, a magnetic field and a
conducting element set in close proximity to
the barrier.

3. In non-resonant meang for reproducing
sound, the combination of a field magnet, a
conducting element aperiodically mounted
in relation to the structure, a non-resonant
reflecting barrier set to the rear of the con-
ducting element, partial access to the sound
waves to the rear of the conducting element 115
being possible, and an electric circuit con-
nected to the conducting element,

4. In non-resonant means for reproducing
sound, as claimed in claim 1, the insertion of
a sound absorbing medium of fibrous char-
acter between the said conducting and re-
flecting surfaces.

5. In non-resonant means for reproducing
sound as claimed in claim- 2, the insertion
of a sound absorbing medium of fibrous
character between the said conducting ele-
ment and the said reflecting barrier.

6. In non-resonant means for reproducing
sound as claimed in claim 3, the insertion
of a sound absorbing medium of fibrous

constrained that its 70

75

80

90

95

100 ‘

120

125

13¢



10

15

20

- 1,687,397

character between the said conducting ele-
ment and the said reflecting ‘barrier.

7. In non-resonant means for reproducing
sound as claimed
of a sound absorbing medium of fibrous
character between the said conducting and
reflecting surfaces, the conducting surface
being mounted on the said sound absorbing
medium. -

8. In non-resonant means
sound as claimed in claim 2, the insertion
of a sound absorbing medium of fibrous
character between the said conducting ele-
ment and the said reflecting barrier, the con-
ducting element being mounted on the said
absorbing medium.

9. In non-resonant means for reproducing
sound as claimed in claim 3, the insertion
of a sound absorbing medium of fibrous
character between the said conducting ele-

for reproducing

ment and the said reflecting barrier, the

in claim 1, the insertion -

conductin
said absorbing medium. :

10. ITn non-resonant means for reproduc-
ing sound, a transmitter or_ receiver com-
prising in combination a field magnet, a re-
flecting barrier and a_conducting sheet of
foil supported in the air gap © the field
magnet, but smaller than the air gap so 8s
téo leave a passage way on either side of the

oil.

11. Apparatus according to claim 10, in
which the foil has in it slits or the like.

12. Apparatus according to claim 10, in
which the cavity to the rear of the conduct-
ing foil contains 2 sound absorbing medium
to prevent air pocket resonance.

In testimony that I claim the foregoing as
my invention, 1 have signed my name this
16th day of November, 1925.

 ADRIAN FRANCIS SYKES.
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