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‘Improvements in or relating to Thermionic Amplifying
for Telephony. :

I, Pavn Gustavus Aporpmus Hir-
wvrs  Vorer, of ‘ Bowdon Mount ",
121, Honor Oak Park, London, S.1. 28,
British subject, do hereby declare the
nature of this invention to be as
follows: — o ,

This invention relates fo a method of
improving the quality of the reprodue-
tion which can be obtained by means of
loud speakers or other sound reproducers
whose efficiency is not constant at all
frequencies. = el

Tt is known that with ordinary tele-
phone receivers the quality - can be
greatly improved by using a suitable
rejector in series with them.

With good loud speakers it is much
more difficult to make a suitable rejector.
- According to this invention the loud
speaker or transformer to which it is con-
nected is made part of one arm of a
bridge. The other arm may contain an
artificial load and a similar transformer
or loud speaker, whose diaphragm is
fized or whose mouth is eovered up =0

that it is not giving out sound energy.

The bridge may be completed by resist-
ances, chokes or transformers. The

‘difference between the cwivents in the
‘two arms of the bridge causes a difference
in the voltage at the junction points,

which by means of a transformer or other

“device can be passed back into the grid
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last valve.
in the bridge ecircuit can sometimes be

PROVISIONAL SPECIFICATION.

Circuifs

or plate circuit of one of the amplifying
valves in such a manner that frequencies
on which the loud speaker is efficient are
reduced, and frequencies on which ib is
inefficient are increased in amplitude.

Tnstead of connecting the back coup-
ling transformer to the bridge itself,
transformers may be used in the arms of
the bridge and the back coupling voltage
may be taken direct from their second-
aries.

—__Tn-a modification only one loud speaker

is used with a telephone transformer,
the other arm contains only an inductive
resistance. By adjusting the feed back
transformer and the relative resistances

~and - induetances of the arms, the differ-

ence between the voltages at the junction
points caa be made to alter the relative
amplitudes of the various frequencies so
as to partly compensate for the unequal
efficiency curve of the loud speaker.
Other modifications will be obvious to
those skilled in the art, for example:—

‘The bridge circuit may form part of an

intervalve circuit and only the com-
pensated current may be amplified by the
In this case the loud speaker

replaced by an inductive resistance.

Dated the 28th day of January, 1924.
“P. &. A. H. VOIGT.
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Improvements in or relating to,;l}hepmioni‘c\ Amplifying Circuits
- ~. - for Telephony. ’

I, Pavr Gusrtavus Aporprus HEL-

‘wura Voigr, of “ Bowdon Mount 7,
-121, Honor,Oak Park,” London, S8.E. 23,
- P R . _ B -
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British subject, do hereby declare the
nature * of this invention and in what
manner the same is to be performed, to
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be particularly described and ascertained  primary, which produces a voltage on the
in and by the following statement: — secondary in opposibion to the original
This invention relates to circuits for  voltage.
the purpose of improving the quality of I prefer generally to make the choke
5 speech or music obtainable from loud C different to the loud speaker, because 70
speakers or the like. a correction for the general faults of the
According to this invention the plate loud speaker can then be obtained. By
¢ircuit of a valve includes a modified varying such factors as the thickness of
form of Wheatstone bridge whose arms the stampings, their air gap, the wind- ,
10 are so adjusted that the bridge is not ing depth, number of turns, self eapacity, 75 -
-balanced at all frequencies. The unc resistance, or by adding parallel capacity
balanced voltages are fed back into the and the like, and also by altering similar
grid circuit to modify . the original - factors on the feed back transformers or
volbages. ' other parts of the bridge, it is possible
15 By suitably adjusting the arms of the for the system to accentuate very high 80 .
bridge and the feed back coupling, the and very low frequencies- simultaneously
original voltages can be modified in sueh as well as correct for the resonance. I
a manner as- to compensate to some- usually adjust the arrangement in such
extent for distortion produced inm “loud _a way that it is near the point of whist-

20 ‘speakelb or the like: ling at a very high frequency, and .85
I order that this invenmtion may be buzmng at a very low one.
better understood; I describe by way of When extra high -power is required, or

example - and 111ust1ate in the accom- more than one loudspeaker is to be used
panying dlawmg one of the meny ways it is not always convenient to have the
25 in which it may be cariied into effect. bridge in the™-plate cireuit of the last 90
The plate cturent of the last amplifying valve. The bridge may then be in the
valve V is passed through & Wheatstone plate cireuit of an earlier valve; and the
biidge arrangement of which the loud wompensated voltage taken from the grid
s‘peaker S or its telephone transformer T  or plate may be passed into the last valve :
80 forms one of the arms. A special choke or valves. I have found that~when this 95
C (which may consist of an exaetly is done the coifection for the loud .
similar loud speaker whose reed or dia-- -speaker in the bridge will not- be perfect
phragm is prevented from moving) forms for the main loud spaaker. - The loud
one of the other arms. While two resist-  spealker in the  bridge may then some-
85 ances B R or chokes complete the bridge. times be replaced by a suitable choke, 100~
The juncﬁozi points A B are connected whizh must be found-by trial and should
-7 to the primary of a feed back trans- Thave about the same impedance-fre-
fmmer F_ whose secondary is comnected quency characteristic ag the loud speaker
in the- grld circuit. The currénts to be it replaces, and a very good correction
40 amplified may be introduced by means can still be obtained. I have found a 105

.. of a trapsformer D, resistance coupling, switch for changing the circuit over to
-~ or any ofher method a standard val¥e eireuit very useful.
The direction of connecting the feed In another form, instead of resistances,

“ack transformer is important. To test transformer primaries are-used. .
45 if the transformer is eowreetly cont T} dg d with ti ker 110
micted, citomncet tho dlioke G, 0% the id S et e o, the o
lower résisbance B, and the stl-ength formers  below:  or 'v,ice versa. The
should decrease, the qualiby - vemaining o0 h 30400 are connected in series and

‘good. If the loud gpeaker is dlscon- - oltage s ta -
50 nected the cirouit should howl.” }?[1.]1; f?ecl back Soltage%s: taken from them. . _ -

The -action . of - this- cireuit - when the braasfornaer- then  becomes 115

unnecessary.

choke consists of a similar loud speaker

with a fixed dnphmom and when the  The circuit may be varied in countless
resistanees are similar is as follows. ways without departing from the spirit

55  For frequencies away from the resonant of the invention, which expressed broadly
frequencies the voltages of the points A - Consists of circuits whereby the change 120
and B vary together and no current flows ©f impedance with change of frequency
through the feed back transformer. _of the loud speaker or equivalent circuib
At the résonant frequency - however, s _cémsjed _to. alter the. reaction into the

80 impedance of the loud speaker S is Iess grid circuit in ?u_ch a manner as to com- .
thet of the choke, therefore the balance Pensate for the distortion of the said loud 125

. or the bridge i upset and eonsequently »speakel :

’ the voltaee of . {He point A varies more Having now pmtlcularly described and

than thab of thé point B. This differetice  ascertiined the natire of my said inven-

65 in voltage causes a current through the tion and in what manner the same is

A\
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to be performed, I declare that what I
elaim is:—

1. Circuits whereby the varying im-
pedance with varying frequency of a
part (such as a loud speaker), or parts
of the plate circuit is utilised to modify
the voltage being amplified in such a
manner as to compensabe for the distor-
tion produced by a loud speaker or the
like or by some other part of the system.

2. A Wheatstone bridge arrangement
which causes the difference in voltage at
the terminals of a loud speaker or the
like, and of a choke to control the
reaction into the grid circuit so as fo
compensate for the distortion of the

loud speaker, substantially as deseribed
and llustrated.

8. A modification of the arrangement
claimed in Claim 2 in which the voltages
on the grid or plate are amplified by
another valve or valves, before being
supplied to the main loud speaker, the
loud speaker in the bridge ecircuit being
replaced 1 desired by some other deviee
such as a slightly resonant choke or the
like. i

4. Tone quality connecting
substantially as described.

Dated the 28rd day of October, 1924.
P. G. A. H. VOIGT.

cireuits
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