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To all whom it may concern:

citizen of the United States, residingat Phila-
delphia,county of Philadelphia,State of Penn-
sylvania, have invented certain new and use-
ful Improvements in Wireless Telegraphy;
and I do hereby declare the following to be a
full, clear, and. exact description of the in-
vention, such as will enable others skilled in
the art to which it appertains to make and
use the same. | - | -

My invention relates to new and useful 1m-
provementsin wireless telegraphsystems, and
has for its objects to provide a system em-
bodying a novel form ot emitter or oscillator
and means for increasing the effective force

~ of the ether-waves at the transmitting-station

and a simple and efficient form of coherer and

 restoring mechanism at the receiving-station
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in connection with means to produce dots and
dashes in accordance with the Morse code at
the receiving instrument. . |
- The preferred form of my invention isillus-
trated in the accompanying drawing, repre-
senting a system having a transmitting and
receiving station. o g
In the drawing two stations are represent-
ed, one having a transmitting apparatus X

and the other a receiving apparatus Y; but |

it is to be understood that in the operative
commercial arrangement of the system each
station will be equipped with both transmit-
ting and recelviug apparatus. =
‘The transmitting apparatus comprises an
induectorium or Ruhmkorf coil A,theprimary
of which is energized by & suitable battery or

 current. source B in cirenit m. The inter-
rupter comprises the vibrating armature A’

~ and adjustable stop A?, such as are ordinarily
40

employed. In series with the primary is an
ordinary sending-key C, and in a derived cir-
cnit with the interrupter is a condenser D.

The effect of the condenser D is to reduce

o sparking at the interrupter and produce a
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more rapid and very uniform action of the
induetion-coil.. | | C

To the secondary of the induction-coil is

connected an external circuit 71, terminating

in two balls or spheres I T, preferably of brass,

50 adjustably mounted on an insulating-base S.

The balls I and I' respectively are connect-

~The receiving apparatus
right of the drawing) comprises an aerial con-
“duector-plate II', connected by a conducting-
wire [ through a detector or coherer to earth
at G
tube K, provided with two L-shaped blocks

ing-plates with metal filings K® of

‘“opround” G. =

The oscillator or emitter comprises a tube
I, of glass or other non-conducting mediam,
whiech is mounted at its ends in supports F',

" led to an aerial conductor-plate H and a
" Be it known that I, HARRY SHOEMAKER, & | — :
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connected to the base S. A tight joint is se- -

cured between the tube F and its supports by
packings or gaskets F?. Adjustably mount-
ed in the supports are two condueting-rods 1)

"B, each of which has secured to it an external

metal ball E? and a smaller metal ball E'

6o

The balls E? E’ are of a diameter considerably

less than the bore of the tube and occupy po-
sitions in proximity to each other to provide
a slight air-gap between them. The tube F
is filled with air or, preferably, a non-corro-
sive gas under heavy pressure 1o provide a
suitable dielectric medium for the spark-gap
between the balls E'. Heretofore it has been

the practice to employ vaseline, oil, or the

like material between the balls; but 1 have
tound that an oscillator so constructed isslug-
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oish in action and thatafteraspark has passed .

between the balls- econsiderable time must
elapse before another discharge will pass the
oil dielectrie, thereby rendering the action of

75

the transmitting apparatus slow. Thiseifect

is apparently due to carbonization of the oil
between the balls and the formation of a low-

‘pressure gaseous envelop about the sparking-
terminals.

Byemploying a gaseous dielectric
under heavy pressure this objectionable re-
tardation in the oscillatoriseliminated, as the
high-tension gas always preserves a uniform
medium in the spark-gap, there by greatly in-
creasing the rapidity and regularity of action
of the emitter. o

Said coherer consists of an evacuated

of insulating material K’, having in their con-
tiguous inner faces plates of conducting ma-
terial K2, preferably of silver, of less height
than said faces. The space between the
blocks is filled to the height of the conduct-
the char-
acter usually employed in coberers. Each of
said plates is connected to the wire /, which

)

(illusti*abed at the
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lay R is a circuit p,

“instrument 8’ is connected in cireuit ¢ with an

is sealed in the opposite ends of the. tube K.
ball K%, of magnetic material,
Space above the filings and normally rests on
the edges of the blocks K'. 'This ball, together
with the electromagnet M, hereinafter de-

8ceribed, forms an automatic tapper or de-

cohering device. | P
~Connected in derivation with the coherer
and circuit !/

, Connected with said
armature a and the front contact ¢ of said re-
having a battery B? and
an electromagnet m inseries. Inderivation of J
circuit p is a cireuit p’, including the coil
of a compoundrelay R'. Connected with the
frout contact ¢ and one side of the circuit p
18 a circuit p? which includes in series the
other coil 7' of the compound relay R’ and a
condenser D. Said relay R’ controls an ar-
mature a’, which is normally held against
back contact ¢, thereby closing a circuit s,
contalning a battery B3 and a relay R3,  Said
relay R® controls an armature ¢ and normally
holds it away from the back contact c? against
the tension of a retractile spring. .

A Morse sounder or equivalent signaling-

energizing-battery B% which cireuit is nor--

‘mally broken at the back contact ¢ and is

closed when the armature a®rests on contact c2.

- Heretofore it has been difficult to produce

simple dots and dashes at the receiving-sta-

- tion, and it has been customary to represent
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a dash at thereceiver by g series of impulses:

and a dot by a less number of impulses. This
expedient resulted in a rapid flickering or

 buzzing of-the moving member of the re-
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transmitted and also required the service of
-aspecially-trained operator.

- ceiver, which made it necessary to permit the :

member to come to rest after each character.

ment described above
ploy an ordinary type
stance, a

lates the key C
code and at each ¢

a very rapid series of makes and
cireuit m, thereby induecing a

.. seribed, the intensity, rapidity, and regular-:

- ity of the dischar

r : I-.
Lt
7 P
i

© are greatly enhanced by :

the gaseous dielectric ‘under pre .are-in the;

occupies the | ted from H are

18 a main cireuit o, containing a
battery B’ and a relay R, having a normally- :
- retracted armature q.

~mit the ball K¢ _
~ate with sufficient rapidity to respond to each
action of the coherer the movement of both |

| make ” the induction-coil ||
A issetinoperation, itsinterry - terproducing

! breaksinthe;

| rapidly-alter- j|
nating current in the secoudary. The dis-:

- charge from the secondarytakes place across

- theair-gaps between the ball-terminals cf the |

" emitter, resulting in the well-known -electric
oscillations from the aerial plate H, which are |
- radiated into space in waves.

ture A’

As above de-:
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Somé of the ethe'r-:watfeé emit-
taken up by the correspond-
ing aerial plate H' at the receiving-station Y

continued use.

and carried by the circuit 7 to the detector or

coherer, which immediately becomes active,
allowing the local battery B’ to operate and

| energizerelay R. Theenergization of thesaid

relay draws up armature ¢ against the con-
tact ¢, thereby closing the cireuit of battery
B* through the magnet M, which attracts the

ball K*in the coherer, which delivers a sharp

blow on the inside of said tube, thereby caus-
ing the particles in the detector to decohere
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and break the circuit of battery B, which de-

energizesrelay R, and consequently the mag-
net M, allowing ball K4to fall. Each impulse

received at H will produce a complete cycle

of operations just described. Hence to per-

and the armature a to oper-

is very small. In addition to the energiza-
tion of M at each impulse the current from
B? passes by way of shunt-cireuit »’ to the
coil 7 of relay R’, causing said coil to attract
1ts armature a'. In the regular practice of
the art as heretofore developed this relay R’

| or its equivalent constituted the receiver or

sounder. Hence a dot of the Morse code (in-

dicated at relay R’) wonld consist of & num-
‘berof rapid clicks of the armature correspond-

Q0
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ing to'the number of impulseés received and a

dash would be composed of a relatively greater
number-of clicks. It is my purpose to avoid

this vibration of the armature and cause it
to produce the simple dot and dash of the-

code. When the circuit of B?

_ is closed at a c,
the circuit

p? of the auxiliary coil +' is also

closed through the condenser D', and when

the-cireuit from B? is broken said condenser

) _of | discharges through circuits p and 5% contin-

- By thearrange- | '
1 am enabled to em-

of receiver—as, for in- |
Morse sounder— which riroduces !
positive dots and dashes precisely as in or-:
dinary telegraphy in accordance with the op-:
eration of the transmitting-key 'C.
. Theoperation of the system above d. 1cri bed :
is as follows: The sending-operator manipu-
in accordance with the Morse !

uing the energization of coil » and holding

the armature a' attracted "during the inter-
vals between impulses.,

1pu Relay R’ therefore
constitutes a receiverin itself, which responds

‘to the impulses of the transmitter in the ag- -
stroke
| of. the armature the dot corresponding to a
“8eries of impulses and asa prolonged forward |
stroke -the dash which results from a rela:

gregate, producing as a short forward

tively greater number of impulses, -
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~ 'In order to employ an _Ordinary'_telégl-apﬁ-' R

receiver, the additional circuits s and ¢ are

provided. . The forward stroke of the arma-
breaks the circuit 8, deénergizes rélay
'02,' bhe_re‘b-y ener- -

accordance with -

R, and closes circuit £ at g?
gizing s for a ot or dash, in | ,
the movement of said armature ‘a'. By 'this
means the message or signal may be trans-
mitted and received with great rapidity by

operators whoare only familiar with the ac-.
tion of the common form of transmitting'and -

receiving instrumients. SRR
It 'will be seen ‘that I have produced a sys-
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65 tube F, and by employing an inert .or mon-i tem thatis more rapid and- eficient in opera-
' corrosive gas the surfaces of the balls B’ are | ‘tion than any heretofore Enown, ‘that is.ca-

7wt tarnished or corroded; even under tong-{ pable of transmttting. intelligence to gredter
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distances because of the increased regularity | blocks,

~and intensity of the oscillations and the in-

IO
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tube supported by said blocks for shakingthe
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the receiver.

creased sensifiveness of the detector or co-
herer, and that meets the commercial require-
ment of producing simple dots and dashes at

Having thus deseribed my invention, what
I claim, and desire to secure by Letters I’at-
ent, is— | -

1. An emitter of ether-waves, comprising
sparking-terminals, and an inclosing envelop
of gas under pressure. -

2. An emitter of ether-waves, comprising

sparking-terminals, and an inclosing envelop

of non-corrosive gas under pressure.
- 3. An emitter of ether-waves, comprising

a pair of sparking-terminals, and an inclosing
casing therefor containing a non-corrosive

oas under pressure.

4. In a transmitter of ether - waves, the
comnbination of a cuarrent source, having an
earthed and an aerial conductor, an emitter
between said conductors comprising spark-
ing-terminals, a casing therefor containing a
agas under pressure, and means to control said
current souree. o --

5. In a transmitter for ether - waves, the
combination of a current source having an
earthed and an aerial conduector, a spacrking-

conductor in each of said conductors and an

emitter between said sparking-conductors,
said emitter comprising sparking-terminals
having an inclosing easing containing gas un-

“der pressuare. | | , |
6. In a detector for ether-waves, the com-

bination of a tube containing metallic powder,
a circuit through the powder, means carried
in said tube for shaking the powder, and
means to operate said shaking means.

7. In a detector for ether-waves, the com-

bination of a tube, insulating-blocks in said
tube, metallic powder between said blocks, a
circuit throngh said powder, means in said

powder, and means to operate said shaking
means. - | |

3. In a detector for ether-waves, the com-
bination of a tube, insulating-blocks in said
tube, metallic powder between said blocks, a
circuit through said powder, a magnetic vi-

brator in said tube supported by said blocks,

and an electromagnet actuated by the circuit

 to operate said vibrator to shake the powder.
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9. In a detector for ether-waves, the com-
bination of a tube, L.-shaped insulating-blocks

in-said tube, metallic plates secured to said |

3'

metallic powder between said plates,
a circuit throngh said plates and said pow-
der, a magnetic body supported on said blocks
above said powder, and an electromagnet ac-
tuated by the circuit to move said body, and
thereby shake the powder. -

10. In a system of ether-wave telegraphy,
the combination of an emitting apparatus,
and a receiving apparatus, the latter com-
prising a receiving-cireuit including a_co-
herer, a main circuit in parallel with said co-
herer, a relay-circuit controlled by said maln
circuit; a signaling-relay therein, and means
controlled by said relay-cireuit to render said
signaling-relay active between the impulses
impressed'on said relay-circuit. ;

11. A receiving apparatus for ether-wave
telegraphy comprising a receiving-circult I1n-
cluding a coherer, a main eircuit in parallel
with said coherer, a relay in said main elr-
cuit, a second circuit controlled by said re-
lay, a signaling-relay in said second circuit,
and means controlled by said second circuit

‘to render said signaling-relay active between

the impulses impressed on said relay-circuit.
12. A receiving apparatus for ether-wave

6o
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telegraphy comprising a receiving-cireuit, in- .

cluding a coherer, a main circuit in parallel
with said coherer, a relay in said mailn cir-
cuit, a second circuit controlled by said re-
lay, a compound relay having its main coil

in said second circuit and its auxiliary coil
in circuit with a condenser, whereby said

‘auxiliary coil is energized by the condenser-

discharge during the intervals between 1m-
pulses. |
13. A receiving apparatus for ether-wave

telegraphy comprising a receiving-circuit, in-

cluding a coherer, a main circuit in parallel
with said coherer, a relay in said main cir-
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cuit; a second circuit controlled by sald re- .

lay, a compound relay having its main coil

in said second civeuit and its auxiliary coil
in circuit with a condenser, whereby said
auxiliary coil is energized by the condenser-
discharge during the intervals between im-
pulses; an additional relay, a cireult therefor

100

controlled by said compound relay, a re-

ceiver and circuit actuating the same con-

‘trolled by said additional relay. -

In testimony whereof I affix my signature
in presence of two witnesses. | |
- ITARRY SHOEMAKER.
Witnesses: | o
G, V. GEHRING,
R. LEAMAN.
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