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L -'._-ETO all whom it ma&y concern: .
" Beit known that I, LEE DR FOREST a citizen ;
R __et the United States and a residentof the city, -
' county, and State of New York, have invented
-5 certain new and useful Improvements 1n Wire-
e -'less Slgnelmﬂ' Apperetus, of which the follow—- |
e ;:mg is a specification.
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(No medel )

- My mventlon relates to eertem Improve-

S ’f_IIlGIltS in wireless signaling apparatus where-
by I am enabled to 51mu1teneously send and
.j_I’BCBlVB messages from the same station.

"My invention also comprises other novel

'_"“features which will be hereinafter described,
‘end pertleulerly pointed out in the claims.
The drawings accompanying herewith and
._'fermmﬂ' a part.of this specification show my
© . invention embodied in some of the forms nOwW
preferred bV me |

Figures 1, 2, and 4 show methods of ¢on-

S -'Struetmﬂ* and eonnectmo‘ the parts when an
-.ialternetmwcurrent generator is used as the
" sourceofelectromotive force, and Fig. 3shows
. 4 constructlen adepted ior use wwh en mduc-—'
| .-;"tlen—eoﬂ
o Itis not pretended tha,t the ﬁfmres show all.
'_'-f---"the forms of devices and methods by which
© . 'my invention may be utilized; but the do
“-show enough to make clear the pr melple and
spiritof my mventlon and how 1t may be pra,e-
o tically applied. - |

. Inthe drew1n0*s, A represents the trensmlt—.
f-;;tm o-antenna, A’ the receivin g-antenna, and
B the earth connections. for the same.
e }__;"'r'-recelvmﬂ* apparatus also includes wave re-
i sponsive and mdleetmﬁ' devices of any suit- |
i able construction. .
- . vice should be of a type which is not injured
" bythestrongimpulses from the adjacent trans-
. mitter and is preferably a device of negligible
400
. always operative, requiring no deeellerm«:r or"

The

The wave-responsive de-

resistance and one. Whmh is self-restoring or

-7 adjusting to restore it to operative eendltlon

.- I'have herein shown the same as a Rutherford
.'_ﬁf':megnetle detector or responder of negligible
resistance R, which fulfils these requirements,

[ a,nd the mdmetmﬂ' device as a telephone-re-
-~ ceiver H.  This magnetic detector, as shown
< in Figs. 1, 2 and 4, consrsts of a core of fine
,’fﬁ_i'mewnetlzable needlefs or wires 1, a coil 2,

regular frequency of recurrence which may

circuit from the antenna to the earth or if a
‘shunt be established about these members for
‘a time coinciding with the duration of each

thenormal condition ber estored between each

small, as for this to occur the s spar I fr equency
‘must be equal to that of the received impulses
-and be 1n phase therewmh

- Whleh is in the antenna—elrcmt and means for 5o
producing a variable magnetic ﬁeldmsueh for
instance, as the magnet N which is revolved
by any suitable means, such as a motor M,

either electric or mechanical. The solenoid
R is surrounded by a coil 8, which . is in the 55

circuit of the telephone-receiver H or such
other form of indicating device as may be em-
ployed.. These are, hewever to be only taken

as indicative of any suitable form or type of

devices which serve to indicate or transmit 6o
into signals the impulses received byf the an-
tenna A" |

The transmlttmw apparatus may also be. or
any desired form which serves to produce in

the antenna A impulses designed for the pro- 65

duction and radiation of proper signal-trans-
mitting waves. Hachdot or dash of a signal
s produeed by the transmitter consists ei 3]
series of sparks, often or generally having a

be controlled or predetermined. Each indi-
vidual spark produces a wave-train or series
of electric oscillations, and each signal element
(dot or dash) consists of a lar ge number of

such wave-trains separated by an interval of 7'5

time which is large as compared with the tlme
of duration of the spark.

If the signal-indicating member or membm S

of the receiving apparatus be cut out of the
30

individual spa,rkw—tha,t 1s, during the time of
radiation of the. transmlttmn*—wevewand if

individual spark, then the infiuence which
the heavy radletlon from the elose]y—admeent
transmitting antenna would otherwise have

upon the receiving apparatus will be prevent-
ed. As the dur ation of the spark is very
short—say, one one-millionth of a second—the

90.

interruption in the receiving-circuit need be of
but a very brief duration and the chance of
the receiving apparatus losing a signal is very

95

To further guard
against this, it is preferred that one set of
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apparatus,consisting of a transmitting appara-
tus at one.station and a receiving apparatus
at the other station, have a spark frequency
differing from the other set of apparatus. As
an illustration, one transmitter may have a

spark frequency of forty per second, while
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the transmitter at the other station may have
a frequency of sixty-five per second. In this
case i1t i1s impossible for the two to get per-
manently into step or phase, and if the 1m-

pulses produced by one or two sparks at a

transmitting-station are thus rendered inef-
fective at the other receiving-station this will

be insufficient to cover all of any signal ele-
ment, and the remaining impulses will be
sufficient to render the signal audible. |

In Fig. 1 the transmitting apparatus com-
prises an alternating - current generator D,
switch C, step-up transformer T T', spark-
gap S, and condensers K, inserted between
antenna A and earth F. Any other suitable
type of transmitting apparatus may, however,
be employed. To the shaft of the alternating-
current generator 1s secured a commutator or
switch I, which, as shown, consists of a wheel
or disk placed in circuit with the wave-re-
sponsive device and having insulated seg-
ments in its periphery. A brush £, also in
the same circuit, engages the periphery of
this disk as it revolves. Conductors O and
O’ repectively connect the brush with the
antenna and the shaft or body of the disk with
the solenoid-coil of the magnetic detector or
to whatever type of wave-responsive device
1s employed. When the brush / bears upon
an insulating-section, the receiver 1s momen-
tarily disconnected from the antenna. When
the brush rests upon the metal parts between
the insulating-sections, the receiver 1s mo-
mentarily connected to the antenna.

Fig. 2 shows the same construction except
that here the antenna is always connected to
earth through the primary of a transformer,
the secondary of which includes the detec-

tor or receiver R and the brush and commuta-
tor £ K.

Fig. 3 shows a construction employing an

induction-coil D’ and battery B, in which the

wave-responsive device or receiver is shunted .

at the instant of sparking of the transmitter
by a shunt of zero resistance and zero impe-
dance, so that by the shunting no sound is made
in the telephone-receiver H, and any impulse

received at this time by the antenna A’,

whether from the nearby or distant transmit-
ter, passes to earth by said shunt and without
producing a signal. The vibrating member I
of the interrupter carries a section or plate P,
which is insulated from the body thereof, as
by an insulating - section P’, and forms one
terminal of a shunting-circuit O* O°. A con-
tact-pointdJ, constituting the other terminal of
the shunting-circuit, 1s so placed as to be en-
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gaged by the plate or section P in its vibration
to momentarily close the circuit. -

Fig. 4 shows a construction like that in Fig.
1, except that the magnetic detectoris of some-
what_different construction. Inthis case the
core consists of a band 4 of magnetizable ma-

terial which passes over wheels 5 5, turned

from a motor M in any suitable manner. The
magnet N in this case need not turn. This

closing of the circuit or cutting out of the 1n-
dicating instrument should be so timed as to
occur with or but little preceding the begin-

ning of  the spark at S and to terminate with .

or but littleafterthespark. Numerousother
ways of securing this momentary cutting out
or shunting of the indicating instrument at
the instant of sparking of the nearby trans-
mitter may be employed. Forexample, if an
alternating generator situated at a distance
from the receiving mechanism be employed a

synchronous motor, energized from this al-

ternating current, and therefore always In
phase with the transmitter-current, may be
employed to drive the switching or shunting

commutator. It 1s not necessary to further
illustrate the same here.

I do not wish to belimited to the exact forms
of device herein shown, but desire to broadly
cover the essential features of my invention
in whatever form of apparatus they may be
embodied. The scope of my invention 1s to
be determined by an inspection of the claims
hereunto appended, in which the omission of
any element or any qualification of an element
is to be taken as a specific statement that said
element or qualification is not considered
essential in that particular combination.

- What I claim 15—

1. Inawireless signaling apparatus the com-
bination with a transmitting and a receiving
apparatus at the same station, of means con-
trolled by the spark-determining member of
the transmitting apparatus to cut the indicat-

‘ing member of the receiving apparatus out

of the circuit during the time of each spark in
the transmitting apparatus.

2. Inawirelesssignaling apparatusthe com-
bination with a transmitting and a receiving
apparatus at the same station, of means auto-
matically controlled by the spark-producing
mechanism of the transmitting apparatus to
cut off the local indicating instrument of the
recelving apparatus during the time of each
spark.

3. In a wirelesssignaling apparatus the com-
bination with a transmitting and a receiving
apparatus atthe same station, of meansfor au-
tomatically cutting out the indicating device
during the time of each spark of the trans-
mitting apparatus.

4. Ina wirelesssignaling apparatus the com-
bination with a transmitting apparatus con-

| taining a spark - producing device and a re-
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.'CBivilig a,ppara,tus,-, of a switch adapted to cut

. offthereceiving apparatus from the recelving-

| ~ conductor, and means controlled by thespark-

o producing device for operating said switch at
. 5 each instant of sparking and for resstablish-

. ingconnection of the receiver withthe receiv- | -
. . 1ng-conductor at other times. -- B

.......

~In testimony whereof I have hereunto af-
fixed my signature, this 16th day of May, A. D.
1903, 1n the presence of two witnesses.

- ~ LEE DE FOREST.
Witnesses: = -

P. A. Haxi,
- H. L. Rey~Novrps.
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