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The present invention relates generally to
loud speaking apparatus for wireless teleph-
ony and more particularly to energy -am-
plifiers.

For the purpose of making radio telephone
messages audible to a large number of per-
sons, it has been heretofore the practice to
provide either a single sound producer or &
group of sound producers combined in a sin-
gle apparatus, one or-a plurality of horns be-
ing used for sending the sound waves to the
most distant parts of the auditorium. In ac-
cordance with the present invention instead
of concentrating at one point the sound wave

emitting source, a certain number of emitting

sources are suitably distributed in the audi-
torium. Preferably, each of these sound
sources consists of a loud speaking apparatus
which diffuses the sound waves uniformly in
all directions, e. g., by connecting a large vi-
brating diaphragm with a telephone receiver
having a movable coil. The spacing and
therefore the number of such devices is deter-
mined by the useful carrying capacity of each
device. :

These devices are fed from the radio receiv-
ing stations through the agency of an energy
amplifier. In the radio art this term is ap-
plied to all arrangements which are provided
beyond the usual receiving amplifier and the
purpose of which ig to transform the receiv-
ing current, the intensity of which is only that
of the telephons currents, into a more
powerful current which is adapted to pro-
duce sufficient electrodynamic effect in the
special receiving apparatus.

In accordance with the present invention
these energy amplifiers consist of triodes con-
nected in cascade through iron core trans-
formers in accordance with well known cir-
cuit arrangements used in radio electric am-
plifiers, this combination being completed in
a manner to be hereinafter set forth for

-adapting the apparatus to amplify without

distortion the eurrents which vary within
wide limits.

In accordance with one modification of my
invention third or auxiliary windings are dis-
posed on the cores of the transformer, the
impedances of said windings being so chosen

as to reduce the time constant of the trans-
formers when the auxiliary windings are
short circuited on themselves or thru vari-
able impedances of suitable values. The re-
duction of the time constant substantially
eliminates ail deformation.

In accordance with another modification
of my invention the third or auxiliary wind-
ing 1s dispensed with and the magnetic cir-
cuit of the transtormer designed so as to pro-
duce comparatively large 1ron losses. The
time constant of the transformer is reduced
in this manner to substantially eliminate
defermation.

My invention is illustrated in the accom-
panying drawing, in which

Figures 1 and 1* are curves explaining my
invention, and

Figure 2 1s a schematic diagram of my in-
vention.

These arrangements for energy amplifiers
will be found justified if we consider the char-
acteristics of the functioning of the triode
tubes. Certain types of triodes to which the
arrangement provided in accordance with the
present inventicn should be applied, have
characteristics which are graphically illus-
trated by the curves in Fig. 1. In this figure
T and 7 are the respective curves of the plate
and grid currents in function of the grid po-
tential. The operating condition should be
selected between the ordinates A and B for the
purpose of operating the tubes in the rec-
tilinear portion of the characteristic of the
plate. However, in this neighborhood the
characteristic of the grid potential blends
with the x-axisi. ¢., that for a certain phase
ot the operation the impedance of the grid-
filament circuit is infinite.  The transformer
feeding this circuit operates then with an
open circuit and has a considerable time con-
stant whereby the reproduction of the tone
vibrations will be considerably deformed.

In accordance with the present invention
the time congtant of the transformer is re-

uced by the provision of an auxiliary wind-
ing, or by designing the core of the trans-
former for large iron losses, to thereby sub-
stantially eliminate deformation. ¥t should
be understood that if triodes are used of a
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type the operating characteristic of which
do not have the above stated peculiarities,
(1. e. a type for which, as shown in Fig. 1,
the characteristic curve of the plate has a
s rectilinear portion in the neighborhood A, B
where the grid circuit has constantly a finite
impedance,) then the proper functioning of
the amplifier will be insured if the grid po-
izl 13 fixed at & mean value uw° in this
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battery or by an auxiliary battery or an
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vicusiy the amplifier may be composed
furality of {riode stages arranged in
de and ons or a plurality of triodes may
ided in p L or their unitary

: h the degree of the

15 ‘ A

hich shows an ar-
ge energy amplifier.

In Hig. 2, five triodes 1-5 are used con-
nected in parallel. § is the heating scurce,
and 7 is the plate current supply souvce. The
grid circuits of the triodes are fed by the in-
put transformer 8, which in accordance with
the present invention is provided with an
auxiliary winding 8’ for the reduction of the
time constant of the transformer as explained
above. A variable impedance 9 is inserted
in the circuit which contains the coil 8, the
inductance of the variable impedance being
in series with the coil 8 and being independ-
ent of the core of the transformer. The ex-
ternal variable impedance 9 is interposed in
the circuit containing the third winding 8’
in order to adjust the current flowing there-
in, in order that the inductance and resist-
ance of the transformer 8 may be varied to
obtain any desired time constant value. . Tt
will be obvious that this offers a refinement
over prior devices of this nature because it
supplies a degree of freedom which is quite
important in audio transformer practice, it
being particularly noted that the independ-
ency of the inductance 9, from the iron core
of the transformer renders the adjustment of
the winding 8” very accurate. The amplified
current is collected at the outgoing terminals
10. These terminals may be connected to
the final apparatus or they may constitute
the input of a new stage. The input tfer-
minals 11 may be connected to the output cir-
cuits of a usual receiver or may coustitute
the output terminals of a preceding stage
of the same apparatus.

1t should be understood that the arrange-
ments herein discussed are not intended to
limib the scope of the invention and may be
varicusly modified or adapted by suitable
circuits Tor the purpose of attaining the de-
sired object without departing from the
spirit of the present invention. Further-
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more, the energy amplifiers herein described
may be used for other purposes than for feed-
ing telephone loud speakers as exemplified
in the specification.

Having described my invention, what I
claim is:

1. In a low-frequency amplifier, an inter-
stage coupling transformer comprising an
iron core, primary and secondary windings
mounted on said core for transferring energy
from one work cireuit to another, and a third
winding mounted on said core short-circuited
through a variable inductance for adjusting
the time constant of the transformer for ef-
fecting said energy transfer without distor-
tion, said inductance being independent of
the core. ,

2. In a low-frequency amplifier, an inter-
stage coupling transformer comprising a
core, primary and secondary windings
mounted on said core for transferring energy
from one work circuit to another, and a third
winding mounted on the core having its ter-
minals variably connected to an inductance
for reducing the time constant of the trans-
former for effecting said energy transfer
without distortion, said inductance being in
series with the third winding and independ-
ent of the core, ‘
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