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To all whom 1t may concern:

Be it known that I, Grore Srist, a sub-
ject of the Emperor of Germany, residing
at 13 Mathieustrasse, Berlin, in the Empire
of Gerinany, have invented certain new and
to Radio-
Telephony, of which the following is a speci-
fication. , ‘ » :

This invention relates to radio-telephony,
the chief object being to -increase the effi-
ciency of working of radio-telephonic sys-
tems. - ‘ :

It is well known that radio-telephony can
be produced by means of electrical oscilla-
tions by subjecting the intensity of the oscil-

. lations produced by the human voice at the
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transmitting station to rythmical changes.
For this purpose some device is required
which will cause cither the resistance, the in-
ductance, or the capacity, or any combina-
tion of these factors, to vary in accordance
with the variations of air pressure which
constitute acoustic vibrations.. That is to
say, the alternate compression and rarefac-
tion of the air must be niade to produce cor-
responding changes in either the amplitude,

_or the periodicity, of the electrical radia-

tions. The simplest form for such an ar-
rangement is to insert a variable resistance,
such as a microphone, directly into the an-
tenna or into a circuit coupled with the an-
tenna. By doing so there arises however

‘the disadvantage—if microphones with any

kind of resistance are chosen—that only a
very small efficiency can be obtained. by
changing the vibrations of the air into vari-
ations of electrical intensity’

According to the present invention the va-
riable resistance is brought into such rela-
tion to the fixed resistances that the varia-
tion of pressure produced by the acoustic vi-

brations causes a maximum variation of ra-’

diated electrical energy. In the case in
which the oscillations are produced in the
antenna itself or transferred to it by loose
conpling from a closed - oscillation-circuit,
and assuming the microphone to be inserted
directly into the oscillation circuit, theory
shows that the resistance of the microphone
ought to be numerically equal to the other
resistances of the antenna, or in other words,
that .the damping produced by the micro-
phone resistance ought to be the same as the
damping produced.by the resistance in the

antenna itself. This is shown by the fol-
lowing consideration of an antenna excited
by a loosely coupled closed oscillation cir-
cuit :—Let e represent the E. M. F. induced
in the antenna, J the strength of the cur-
rent, 2w, the resistance of the microphone,
and w the effective alternating current re-
sistance of the antenna. Then, while hav-
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ing resonance, the strength of current is -

 given by the following equation:—

e
W+ Wy

"If the resistance of the microphone is,
owing to sound waves falling upon the
microphone block or plate, varied by an
amount Ay, J will be increased or dimin-
ished by an amount AJ. The value of AJ
is given by the equation:—

_ e - e
Wt Wm+ AWnm W+ W

Therefore, assuming (w-10n+ Awy) dif-
fers from (w-wn) by a negligible amount.

= ¢AWn
ad (w+ww)?

If the resistance is only changed slightly

Ad

as for instance by speaking, the value Awq,

will generally be proportional to the strength
of the sound wave and will also be propor-
tional to the resistance of the microphone
itself. If the intensity of the sound is kept
constant, the microphone having double the
resistance of another one which 1s equivalent
to the first in regard to its efficiency will
suffer "the double variation in resistance.

Therefore it can be said that:—

Awm = me

where K dépends upon theQin‘tensity of the
sound but not upon the resistance of the

microphone. Substituting this value for
Ay, the equation becomes :—
’ eKw
J=_ 6DWm
Aty

It is important for radio-telephony that
AJ becomes a maximum. Now AJ is a
maximum or minimum when
dAT_,
dw,

-

65

70

75

80

85

90

95

100

108



10

15

20

25

30

=

1,612,456

By differentiating’ AJ with respect to wy and equating to zero we obtain :—

AN _ K (W+wn)®— 2(w+ W) (eKwn,) _ eBw®— eKwy?

Therefore w=—wy,. Also

T )

BAT_ — 2w (W + W) — (W + W) *(ehw? — ekwn?)

dWg?
and this being a negative quantity shows
that the condition w=wy, makes AJ a maxi—
mum. Hence the condition for maximum

efficiency is that the resistance of the micro-|

phone and of the system to which it is con-

‘nected should be equal.

In the accompanying drawings, Figure 1
shows diagrammatically one method of car-
rying out my invention. Fig. 2 shows the
antenna inductively coupled with an asso-
ciated circuit. Fig. 3 shows the use of ca-

pacity in parallel with the variable resist-

ance. Fig. 4 shows an inductance in par-
allel with such variable resistance. Fig. §
shows capacity and inductance in series with
each other and in parallel with the vaviable
resistance. :

A simple arrangement is shown in Fig. 1
of the accompanying drawings, in which
A ig the antenna, B an inductance, C a con-
denser, D the source of electrical oscilla-
tions, and E the microphone; the resistance
of this microphone is equal to that of the
system to which it is connected. Fig. 2 is
similar to Fig: 1 with the exception that
the antenna is inductively coupled to the
oscillation circuit by means of theoscilla-
tion transformer B B’. : :

If the resistance of the microphone does

not satisfy the above stated condition, its

. excess or lack of resistance may be com-
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pensated for; when the microphone has too
high a resistance we may conmect a con-

"denser F or an inductance G of determined

value in parallel with it as shown in"Figs.
3 and 4 respectively; the effect of such a

shunt circuit being to take part of the cur-

rent and thus compensate for too high a re-
sistance of the microphone alone. When the
microphohe has too low a resistance, a con-
denser and an inductance in series may be
placed in parallel with it as shown in Fig. 5.
The condenser and inductance in series
connected across the microphone constitute
an oscillatory circuit, which if adjusted .out
of tune with the received oscillations would
tend to damp them, and in this way com-
pensate for too low a resistance of - the
microphone alone. The same may be done
when the miecrophone, instead of being in-
serted into the antenna, is inserted into a
closed circuit loosely coupled with the an-
tenna as it is in Fig. 2. In the case of a
shunt circuit being employed with  the

W+ wny)® .

microphone, the damping due to the micro-
phone and’ shunt circuit in combination

should be equal to the damping due to the

resistance of the rest of the system compris-
ing the antenna. When the antenna is
coupled rigidly; to. the oscillation - circuit
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there will be different relations between -

the proportion of the resistance of. the
microphone and the other resistances of the
oscillation cirecuits on account 'of the cir-
cuits affecting each other mutually. But it
is always desirable, even if the maximum
were not very sharp, to keep the amount of

energy consumed by the microphone equal-

cr nearly equal to the energy spent in the
system to which it is connected.

What I claim and desire to secure by Let-
ters Patent of the United States is:—

1. In a system of radio-telephony in
which the transmitting apparatus comprises
means for producing and transmitting elec-
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trical oscillations, and means comprising an

ohmic resistance which coGperates with the
first mentioned means and is capable of
causing variations in’ intensity of the elec-
trical oscillations by amounts correspond-
ing to the variations of acoustic vibration
produced by speaking; means for relatively
adjusting the aforesaid -ohmic . resistance
and the resistance of the system with which
it cooperates until they are approximately
equal.
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2. In a system of radio-telephony in -

which the fransmitting apparatus com-

prises means for producing and transmit-

ting electrical oscillations, and means com-
prising ‘electrical resistance coGperating
with the first mentioned means for varying
the electrical oscillations by amounts corre-
sponding to variations of acoustic vibra-
tions produced by speaking, means con-
tained in a circuit shunted from the said

90

electrical resistance for making the -damp-

ing effect of the latter and of the shunt cir-
cuit in combination equal to that due to the
resistance of the system to which they are
connected. _
 In testimony whereof I affix my signa-
ture in presence of two witnesses.

. GEORG SEIBT.
Witnesses: v
WoupemAr Haver,.. .
. ARTHUR SCHROEDER. .
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