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To all whom it may concern.:

Be 1t known that I, James FosteEr Kivg, a
citizen of the United States, residing at New
York, in the county of New York and State
of New York, have invented certain new and
usetful Improvements in Aerial Telegraphy:
and I do hereby declare the following to be a

tull, clear, and exact description of the inven-.

tion, such as will enable others skilled in the
art to whichit appertains to make and usethe
same. |

The principal object of my present inven-
tion is to effect an 1mprovement in the excita-
tion and propagation of oscillating currents
for the transmission of aerial messages; and
1t 1s also an object of this invention to effect
an improvement in the tuning of circuits and
apparatus for such purposes. To these ends
my present invention consists in the novel
features herein described, and particularly
pointed out in the claims.

Referring to the accompanying drawings,
which forma partof thisspecification, Figure
1 1s a diagram illustrating one tformof my in-

vention; and Fig. 2, a diagram illustrating
another form theleof In Whlchlatter case the '

circuits and apparatus are tuned.

Similar letters and numerals refer to simi- |

lar parts in both diagrams, where A repre-
sents the vertical wire, and C a condenser, con-
nected 1n series between t

he vertical wire and
the earth-conductor E. The lower end of the
vertical wire terminates in a spark terminal-
contact «, preferably in the form of a point
or very small ball. This contact in the case
shown 1s fixed. Connected to the upper end
of the earth-wire K is an enlarged spark ter-
minal-contact ¢, larger than the contact @ and
preferably lattened on its upper surface, as
shown. This contact ¢ in the case shown is
also fixed.

The electrical enerey is derived from an al-
ternator (x or other source of alternating cur-
rents capable of supplying sufficient energy to
maintain the radiation. The terminals 1 2 of

the alternator are connected, respectively, to
inductive resistances F' ¥~ which are in turn
connected, respectively, t0 a charging-lever
This charging-lever L

L and earth-wire L.

1s mechanically connected to a pivoted arma-
ture 72 of an electromagnet M and carries at
1ts free end a sparking contact /, consisting
of a metallic enlargement, preterably similar
1n shape to the contact-terminal ¢. The con-
tact / 1s adapted to normally engage the con-
tact ¢ and by means of the charging-lever 1.
to be moved between the contacts @ and e.

Obviously I may make contact / stationary
and move contacts « and ¢ and secure the same
result as by the arrangement shown: but this
1s a contructional detail to which my inven-
tion is notlimited. I mayemploy anydesired
means kor securing relative movement be-
tween the several contacts.

The charging-lever is operated by the mage-
net M through the medium of the battery N

and telegraph-key or other suitable transmit-

ting instrument IK.  Contact/ will be rapidly
drawn to contact « when the circuit of bat-
tery N 1s closed by the key K. The contact
[ may then be returned to its normal position
in contact with terminal ¢ by the spring /' or
by eravity or any other suitable means.

Normally—that is, when the key 1s not op-
erated—the current from the alternator passes
through the inductive resistances F' F, chare-
ing-lever L, contacts / ¢, and that portion of
the earth-wire between the resistance I and
theterminal e. Interposing these non-induct-
1ve resistances in series with the power-wires
avolds the danger in short-circuiting the gen-
erator.

To obtain the tull benelit of resonance, the
time constant of the vibration-circuit should
be some submultiple of that of the exciting or
generator circuit.

The operatorin sending a message depreases
his key, and this, through the action of the
maonet M and charging-lever L., causes the
contact / to be drawn from the earth-contact
e toward and finally into engagement with the
contact . The moment the contact /isdrawn
from the earth-contact ¢a oreat rise of poten-
tial 1s manifested by the flaming-are formed
between said contacts, which continues until
the charginge contact / meets contact @, when
the character of the discharge 1s abruptly
changed, owing to the greater part of the cur-
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rent jumping into the vibration-circuit, (verti-
cal wire, condenser, and earth-wire.) It is
seen that the discharge until it has reached
contact ¢ 1s a unidirectional one, direct to the
earth. When, however, contact /1s 1n con-
tact with «, the carrent first charges the con-
denser € and subsequently. discharges the cur-
rent back into K, thereby creating an oscilla-
tory discharge.. By this sudden acquisition
of relatively large capacity C it 1s apparent
that there will be an instantaneous advance-
ment of the current phase until absolute syn-
chronism exists befween it and the electro-
motive-tforce wave. Kach subsequent dis-

- charge will find an easy path to earth through

the pierced alr-gap between the under surtace
of contact /and the upper surface of contact e.

The shape of contact a (preferably a point
as compared with contact ¢) facilitates the dis-
charge between said contact « and contact /,
when the latter is returning to its normal po-
sition upon the release of the transmitting-
key.

As long as the generator (G can develop
enoughenergy to supply the vibration-circuit
and simultaneously maintain the discharge be-
tween contacts / and ¢, 1t has been found that
the amplitude of the vibrations in the aerial
circuit are extremely regular, as there isnoir-
regular building up of current caused by com-
pound harmoniecs. In other words, the fre-
quency of the wave propagated in the vibra-
tion-circuit 1s not dependent on that of the
generator-circutt, the effects obtained by their
association being thoee of impressed potentml
differences.

The principle upon which the initial stress

is given to the vertical antenna is that the re-
sistance values of the generator-circuit, which
possesses a high coeflicient of self-induetion,
are lowered by suddenly connecting to the
vibration-circuit a condenser which should
possess enough capacity to regulate the wave
of current discharge, so that it approximates
the wave of lellIllShl‘ﬂO potential.
There is no lag of the.current behind the
electromotive- fome wave 1n the vibration-cir-
cuit, which 1s a great advantage. since the vi-
bration - circuit can receive its full charge
when necessary at the very beginning of the
initial surge, and consequently will develop
its available energy in a most suitable form,
or, 1n other words, instantaneously.

Reference will next be had to Fige. 2, which
represents a resonant or tuned system, in
which tuning 1s possible 1n the case shown to

- six different wave lengths by adjusting the

6o

switch D, provided for such purpose. In this
case the wire 3 of the system shown in Fig.
1 1s replaced by the primary 3’ of a high-fre-
quency coil placed 1n series betweeen contact
a and condenser C. |
T} £ g 2 3 4 5 1 & of the
e sections ¢, ¢, ¢, ¢, ¢, and ¢ of the
secondary & of this coll are wound on a glass
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or other dielectric tube T, placed 1n induct-
ive relation to the coil 3', and when saffi-
ciently enereized will subdivide in the vibra-
tion-clreuit, the impulse passing through coil
3" to the condenser into any combination of
simple harmonies by correctly proportioning
the size and shape ot this high-frequency coil

and having the condenser of correct capacity.
1t 1s seen that the inside end of coil S makes

direct connection with coil 8" at the point 4.
Current in coil S thereforeequalizes with the
primary current through the condenser and
spark-gap to earth.

Any increase from the ratio of one to onc
between the number of turns in the primary
and the number of, turns in the secondary
will add an ‘Lppreci%ble value to the general
efficlency, as an increase of potentml of the
final wave 1n this case will not be offset by
any duninishing current, which would ocecur
as a core loss 1f an 1ron-core transformer were
used.

Another advantage in this system is that
when any particular sections are cut out of
the vibration-circuit they will be short-cir-
cuited, thereby precluding all possibility of
a compound wave being reflected, which, it
oenerated, would canse interference with the
natural vibrations.

Having herein fullv described my 1nven-
tion, what I claim 15—

1. In aerial telegraphy, a vibration-cireuit
having capacity connected therein, of a nor-
mally closed generator-cireuit, and means for
creating an arc in sald normally closed eircuit
and connecting the said are in the oscillation-
circult in multiple with the capacity.

2. In aerial telegraphy, the combination
with a vibration-circuit having capacity con-
nected therein, of a normally closed generator-

“circuit, and common means for both creating

an arc 1n sald generator-circuit and connect-
ing the sald arc i1n the vibration-circuit in
multiple with the capacity.

3. In aerial telegraphy, the combination
with a vibration-circuit having capacity con-
nected therein, of a normally closed gener-
ator-circuit, and means comprising a movable
contact adapted to create an arc in said gen-
erator-circuit and connect the sald arc in the
vibration - circult in multlple with said ca-
paclty.

4. In aerial telegraphy, the combination
with a vibration-circuit having capacity con-
nected therein, of anormally closed generator-
circult, and means comprising an electromag-
netically-operated movable contact adapted
to create an arc in said generator-circult and
connect the said arc in the vibration-circult in
multiple with said capacity.

5. In aerial telegraphy, the combination
with a vibration-circuit having capacity con-

nected therein, of a normally closed gener-
means comprising a movable

ator - circuit,
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contact adapted to create an arc in said gen- | and connecting the said arc in the oscillation-
erator-circult and connect the said arc in the | circuit in multiple with the capacity, and

vibration-circult in multiple with said capac- | means for tuning said vibration-circuit.
1ty, and a transmitting-key and means oper- Intestimony whereot I affix my signature in
5 atinlg n c%nljunction therewith for operating | presence of two witnesses.
salcd-movable contact. | . r NT(
6. In aerial telegraphy, a vibration-circuit JAS. FOSTER KING.
having capacity connected therein, of a nor- Witnesses:
mally closed generator-circuit, means for cre- (rERALD KELLER,

1o ating an arc in said normally closed circuilt Cras. H. Cooxe.
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