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To all whom it may concern:

Be it known that we, Ricimarp W. Spow-

MAKER and Lawson H. Gippines, citizens of
the United States, residing at Pasadena, in
the county of Lios Angeles and State of Cali-
fornia, have invented a new and useful Method
of dignaling,of which the following is a speci-
fication. - |
Our invention relates to a method for pro-
ducing a signal of contrasting characteristics
which is particularly adapted for use in wire-
less telegraphy, but which is also adapted to
be used in wire-telegraph systems; and it con-
sists in sending an electric current through a
circult and altering the tension of said current.
One object of our invention is to provide a
method for producing a definite distinet con-
trast in the character of an individual signal,

so that'messages may be sent rapidly and re-
cetved with accuracy.

By definitely varying the character of a 310~
nal, as above described, the transmission of
messages 1s rendered much easier and a greater
degree of accuracy is secured than where the
significance of the signal depends solely upon
the interval of time during which the signal
continues. Thus the initial part-of the S1o-
nal as produced by our method may be likened
to the downward click of a telegraph-sounder,
while the subsequent part of the signal may
be likened to the return click of the sounder.

Telegraph operators when sending rapidly

are apt to contine the action of the key to a

single contact, and by the herein-described
method this may be done in wireless telegraphy
without affecting the accuracy of the signal.
Furthermore, greater accuracy 1S secured in
reading the signals, as the contrasted intervals
of the signal are distinct and readily distin-
oulshed. o |

The invention may be understood by ref-
erence to the accompanying drawings, in
which— - _

Figure I designates a transmitting-station
provided with an apparatus for carrying out
our method. Fig. IT designates a recelving-
station.

lisaninduction-coil or transformer. Tead-
ing from the secondary of the induction-coil

are wires 2 and 3, having terminals 4 and 5,
both of which extend into the earth. The
secondary of the induction-coil, wires 2 and 3,
and the earth lying between the terminals 4
and 5 may be termed the ‘‘signaling-cirenit.”
An oscillator is formed in the signaling-cir-
cutt by suitable sparking terminals 6 and 7.
A condenser 8 is connected in parallel with
the oscillator. |

Leading from the primary of the mnduction-
coil 1 are wires 9 and 10. - The wire 9 leads
to a movable terminal or interrupter, as the
armature 11. The wire 10 leads to a fixed
terminal 12.- The primary of the induction-
coil, wires 9 and 10, and armature 11 form
what may be termed a *‘ transmitting-circuit.”

13 1s a condenser which shunts the inter-
rupter. -

14 1s a battery in the transmitting-circuit.
- 15 1s a resistance which is connected by wire
16 with wire 10 and has a terminal 17, which
lies in the path of movement of the inter-
rupter 11. ‘The interrupter lies normally in
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contact with the terminal 12 and closes the

transmitting-circuit.

The means for actuating the interrupter 11
preterably comprises a magnet 18, which is
connected 1n a controlling-circuit formed in
part by wires 19 and 20.

21 15 a key for closing the controlling-cir-
cuit. |

22 1s a battery connected in the controlling-
circuit.

Referring to the receiving apparatus, Fip.
11, 23 is a self-restoring wave-receiver or co-
herer. The wave-receiver is similar to an
ordinary coherer in construction and differs
therefrom in the character of the powder,
which instead of being a metallic powder is a
mixture composed of non-conc ucting particles
and conducting particles. The non-conduct-
ing particles may be of powdered olass. The
conducting particles may be a powdered alloy
composed of silver and tin. The proportion
of non-conducting particles and conducting
particles may preferably be equal. 24 and 25
are wires having terminals 26 and 27 which
extend into the earth. The wires 24 and 25
and the portion of earth between the termi-
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nals may be termed the *‘receiving-station.”
98 is a condenser connected in the receiving-
station in series with the wave-receiver. 29
designates a local cireuit in parallel with the
receiving-station. A signal-receiving device,

~as a telephone-receiver 30, may be connected

in the local eircuit in parallel with the wave-
roeceiver. 91 is a battery in the local circuit
99. The capacities of the condensers 8 and 28
should be equal.

The operation of the method is as follows:
Upon closing the controlling-circuit by key 21
the magnet 18 attracts the armature 11, caus-
ing it to break the transmitting-cireunit, and
thereby causing a spark at terminals 6 and 7,
which produces oscillating electric currents
between the terminals 4 and 5, which currents
being of high frequency are confined to the sur-
faceof the earth. Thesecurrents spread from
theterminals4 and 5 inlarge arcs for an indefi-
nite distance according to the present accept-
ed theory. When the armature 11 contacts
with the terminal 17, the resistance 15 1s con-
nected in the transmitting-cireuit. When the
key 21 retracts, the armature 11 being re-
Jeased by magnet 18 is drawn by its spring
away from the terminal 17 and another spark

is produced at the terminals 6 and 7, which
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spark, however, produces a weaker oscillating
olectric current over the surface of the earth
by reason of the reduction of the tension ot
the current in the transmitting-circuit due to
the resistance 15. Thus when the armature
11 breals from terminal 12a relatively strong
spark is produced at terminals 6 and 7, and

“when the armature 11 breaks from terminal

17 a relatively weak sparkis produced at ter-
minals 6 and 7. Thus for a complete move-
ment of the key 21 down and up two contrasted
sounds are heard at the receiving-station, the
first sound on the downstroke being loud and
the second sound on the upstroke being light.
No sparkis produced when armature 11 makes
contact with terminal 17, nor is a spark pro-
duced when armature 11 makes contact with
torminal 12, the relatively strong and weak
sparks being respectively produced only at
the time of the armature 11 breaking from
contact 12 and at its time of breaking from
contact 17. The contrast in the loud and low
sounds heard in the telephone 30 at the re-
ceiving - station corresponds to the contrast
hetween the strong and weak sparks at ter-
minals 6 and 7. Every signal thus comprises
a loud sound first and a low sound next, the
two sounds being separated by an interval
which is determined by the action of the send-
ing-key 21. The operator may produce a
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“dot” by a quick down-and-up movement of
the key, and may produce a *“dash” by hold-
ing the key down to prolong the interval, the
termination of each interval being marked by
the second sound, which occurs when the key
is raised. ' -

Other devices than the telephone shown
may be employed, and the receiver 23 may be
of any desired suitable type. |

We have shown the method as being car-
ried out with both terminals 4 and 5 ground-
ed; but the method is equally applicable where
one or both of theterminals4 and 5 are aerial.

1t is obvious that a Rhumkorff coil could
be employed in place of the transtormer 1,
which substitution would lie,obviously, within
the scope of our invention, and in the event
that & Rhumkorff coil was used sparking
would be continuous at the terminals 6 and 7
during the passage of the armature 11 from
contact 12 to contact 17, and these sparks
would be relatively strong, while sparking

would also be continuous at terminals 6 and 7

during the retwrn passage of armature 11
from contact 17 to contact 12, and these lat-

tor sparks would be relatively weak, thus

producing oscillating electric currents of rel-
ative time duration and strength. It 1is ob-
vious that signals made in the latter way may
be as readily determined and utilized as sig-
nals made in the former way; but we prefer
to employ the ordinary transformer, for the
reason that the signals produced are more
nearly analogous to signals employed in other
methods of telegraphy. -

What we claim 15—

- 1. The method of signaling which consists
of propagating waves utilized in wireless te-
legraphy and defining each wave by energiz-
ino the primary of the induction-coil with
clectrical impulses of dissimilar tensions.

9. The method of signaling which consists
of propagating waves utilized in wireless te-
leoraphy and defining each wave by energiz-
ing the primary of the induction-coil with an
initial electrical impulse of relatively high
tension and then with an electrical impulse ot
a lower tension. |

In testimony whereof we have signed our
names to this specification, in the presence of
two witnesses, at Los Angeles, California, this
20th day of June, 1902. .

RICHARD W. _SHOEMAKER._
LAWSON H. GIDDINGS. ,
Witnesses:
Grorer L. HACKLEY,
JAMES R. TOWNSEND.
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