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This invention relates to a multiple outlet
audio system, especially adapted for instruction
and practice in receiving code sighals.

Among the several objects of this invention
are:

To provide means of distributing energy at
audio frequencies, to any one or more of several
outlets, from a single source of supply, without
the load on any outlet affecting the guantity of
energy supplied to any other outlets connected to
the same power source;

To eliminate cross talk and other energy to
idle outlets from the loads on active outlets;

To provide means for controlling any one, or
all, of several outlets from a switch at any one
of the outlets;

To provide means for controlling the energy -

supplied each outlet without varying the output
of the energy source. :

The single figure of the drawing shows schemat-
ically one embodiment of our present invention.

Tt is frequently desirable to"distribute energy
to each of a number of outlets connected to a
common source so that the response at each
outlet is identical, for example, in giving instruc-
tion or practice in the reception of code signals
by radio. It is essential for the successful oper-
ation of such a system that it be pessible to con-
nect any number of the outlets to the common
source without affecting the volume of output ab
any outlet that may be already connected and in
use, without the necessity of varying the output
of the source each time load is added or removed
by connecting or disconnecting additional out-
lets. These requirements are successfully met by
our invention. :

A source of audio-frequency energy, such as
an audio-frequency oscillator may be connected
to the terminals ! to supply energy to the several
transformer primaries 2 connected in series in
the output circuit of the source. It is to be un-
derstood that any desired number of primaries
may be used up to the capacity of the source
available. Coupled to each primary 2 is a sec-
ondary 3, constituting with the primary a trans-
former of the air core type having very low effi-
ciency of transformation for audio frequencies
and so wound that the impedances of the outlets
are matched by the respective transformers. As
an example, in devices embodying our invention

in the output of one due to drawing load from
others or ceasing to draw load from others. In
fact, it is possible to connect twenty such trans-
formers in our apparatus and short-circuit the
secondaries of nineteen of these without caus-

ing a_pprecia,ble change in the output level of the
temaining secondary. Hence, once the output of

the source is satisfactorily adjusted, it need not

be varied theréeafter to compensate for changes

in the number of outlets being used:

. Associated with each secondary coil 3 is a sound
translating device 4 such as a head phone, pro-
vided with a variable resistance 5 shunted across
it to permit individual adjustment of signal
strength in the translating device 4. :
minal of each translating device 4 is connected
by a lead 5 to a grounded conductor 6 that is
also connected by a lead T to one terminal of
transformer secondary 3 and is connected to a
fixed relay contact 8, the other terminal of the
translating: device. 4 being connected to a lead 8
to a fixed relay contact 10 and also connected to
the movable relay contact (1. The other ter-
minhal of secondary 3.is connected to a movable
relay contact 12.
source 14 upon closing the key 15 actuates the

One ter--

A coil 13 energizable from:

15

20

movable contacts 1f and 12 to move contact 11 °

from its normal closed circuit position to open
position away from contact 8 and to move contact

2 from its normal open circuit position to closed: 25

circuit position  against contact 10.

It will be observed that when the relay con-
tacts are in the position shown in the drawing
the sound translating device 4 is short-circuited

and has both terminals grounded through lead.:

6 and also that transformer secondary 38 has one
terminal grounded. This completely prevents

" cross talk or other transfer of energy from an

active outlet to an idle one. This is very advan-

tageous in that the transformers may be located: 3

at some distance from the devices 4 and all wires
connecting the devices 4 to their respective sec-
ondaries may be bunched, that is, not transposed
or individually shielded. Closing key 15 energizes
relay coil 13 and breaks the circuit between con-
tacts 8 and (1 while simultaneously closing.the
circuit between contacts {8 and (2, thereby dis-
connecting the device 4 from the ground con-
nection and making an operative circuit between
the device 4 and its respective secondary. Jacks
16 are connected to each relay coil 13 to permit
combining, by inter-connecting or patch cords,
more than one relay coil in a eircuit controlled
by any key 15 associated with a coil so connected.
This permits one person, for example, an instruc-

governmental purposes without the payment of

any royalties thereon or therefor.

We claim:
1. A multiple outlet audio energy system, com-~

prising an audio energy supply circuif including
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heretofore made and used each primary has 1350 tor, to control the supply of signals to the various 50
turns and each secondary has 1500 turns, but devices 4 so connected. '
these values are given by way of illustration and The invention herein described and claimed
not of limitation. By using transformers having may be used and/or manufactured by or for the
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2

a plurality of air core transformer primaries in
series, a secondary inefficiently coupled to each
primary, a fixed relay contact connected to one

terminal of each said secondary and a movable.,,
relay contact connected to the other termiral®
thereof, means to ground.each said.fixed: con-
tact, a sound translating device connected at’

one side to said fixed contact, a second fixed con-
tact disposed to coact with said movable con-
tact connected to the other side of said device,

a second movable relay contact disposed  to..co-

act with the first said fixed contact and connect-

ed to said second fixed contact, said second

movable contact being normally in circuit clos-
ing relation with the coacting fixed contact to
ground said device and said one side of said sec-~

ondary, a relay coil disposed to break the circuit

at said second movable contact and close the cir-
cuit through said secondary and sald device at
said first movable contact when energlzed means
including a switch to energize each said relay
coil, jack means connected to each relay coil
to permit selectively connecting said’ relay ‘coils
together in a desired combmatlon controlling
more than one relay coil by one said switch, and
an adjustable resistance across esch said device.

2. A multiple outlet audio energy system, com-
prising an audio energy supply circuit including
a plurality of air core transformer primaries in
series,asecondar ylneﬂicrentlycoupledto each pri-
mary, a fixed relay contact connected to one ter-
minal of each said secondary and a movable re-
lay contact connected to the other termlnal
thereof, means to ground each said fixed contact
a sound translating device connected at one side
to said fixed contact, a second fixed contact dis-
posed to coact with said movable contact con-
nected to the other side of said device, a second
movable relay contact disposed to coact with the
first said fixed contact and connected to sald
second fixed contact, said second movable
contact being normally in circuit closmg rela-

- tion with the coacting fixed contact’ to ground

said device and said one side of said secondary,
a relay coil disposed to break the clrcmt at said
second movable contact and close the circuit
through said secondary and said device at said
first movable contact when energized, means
including a switch to energize each said relay
coil, and an adjustable resistance across each
said device.

3. A multiple outlet audlo energy system com-
prising an audio energy supply circuit mcludmg
a plurality of air core transformer brimaries in
series, a secondary 1nefﬁ01ently couply to each
primary, a fixed relay contact connected to one
terminal of each said secondary and a movable
relay contact connected to the other termmal
thereof, means to ground each said ﬁxed contact
a sound translating device connected at ‘one side
to said fixed contact, a second fixed contact dis-
posed to coact with said movable contact con-
nected to the other side of said device, a second
movable relay contact disposed to coact with the
first said fixed contact and connected to said
second fixed contact, said second movable con-
tact being normally in circuit closing relation
with the coacting fixed contact to ground said
device and said one side of said secondary, a
relay coil disposed to bréak the circuit at said

‘second movable contact and close the circuit
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through said secondary and said device at said
first movable contact when energized and means
including a switch to energize each said relay
coil.

4. A multiple outlet audio energy system, com-
prising an audio energy supply circuit includ-

-ing -a plurality of air core transformer primaries

in series, a secondary inefficiently coupled to
each primary, means grounding one terminal of
each said secondary, a sound translating device,
an adjustable resistance connected across said
device, means normally connecting said device to
ground but actuatable to connect said device
across said secondary instead of to ground, op-
erating means to actuate each of said connecting
means to connect the respective device to the
corresponding secondary and means selectively
connectible to render more than one of said op-

“erating means subject to a single control.

5. A multiple outlet audio energy system, com-

‘prising an audio energy supply circuit including

a plurality of low efficiency air core transformer
primaries in series, a secondary coupled to each
said primary, a.sound translating device asso-
ciated with each said secondary, a variable re-
sistance across each said device, means operable
to connect each said device and one terminal of
the coacting secondary to ground or to connect
said device across the respective secondary, and

means selectively connectible to render more

than one of said connecting means subject to a
single control.

6. A multiple outlet audio energy system, com-
prising an audio energy supply circuit includ-
ing a plurality of air core transformer primaries
in series, a secondary coupled to each said pri-
mary, a sound translating device associated with
each said secondary, a variable resistance across

‘each said device, means operable to connect each

said device and one terminal of the coacting sec-
ondary to ground or to connect said device across
the respective secondary, and means selectively
connectible to render more than one of said con-
necting means subject to a single control,

7. A multiple outlet audio energy system, com-
prising an audio energy supply circuit includ-
ing a plurality of air core {ransformer primaries

‘in series, a secondary coupled to each said pri-
‘mary, a sound translating device associated with

each said secondary, means operable to connect

ceach said device and one terminal of the coact-
‘ing secondary to ground or to connect said de-
vice across the respective secondary, and means

selectively connectible to render more than one
of said connecting means subject to a single con-
trol.

8. A multiple outlet audio energy system, com-
prising an audio energy supply circuit includ-
ing a plurality of transformer primaries in se-
ries, a secondary coupled to each said primary,
a sound franslating device associated with each
said secondary, and means operable to connect
each said device and one terminal of the coact-
ing secondary to ground or to connect said de-

.vice across the respective secondary, the param-

eters of said transformers being so evaluated

that operation of any number of said devices does

not diminish the energy supplied to any other
said device.
CLARENCE R. WALLACE,
RICHARD BURGESS.
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