No. 851,336. PATENTED APR. 23, 1907,
6. VON ARCO.

TRANSMITTER FOR WIRELESS TELEGRAPHY.
APPLICATION FILED JUNE 27, 1805,

i

il

%y/{ z/c, £




10

5

20

UNITED STATES

PATENT OFFICE,

GEORG VON ARCO, OF BERLIN, GERMANY.

TRANSMITTER FOR WIRELESS TELEGRAPHY.

No. 851,336.

Specification of Letters Patent, -

Patented April 23, 1907.

Application filed June 27, 1805, Serial No. 268,008,

To all whom it may concern:

Be it known that I, Grore GRAF voN
Arco, a subject of the King of Prussia, resid-
ing at Berlin, Germany, have invented cer-
tain new and useful Improvements in Trans-
mitters. for Wireless Telegraphy, of which
the following is a full, clear, and exact de-
scription.

In practical exchange of messages between,

wireless telegraph stations the problem fre-
quently exists of tuning the transmitter of
one station to the length of the wavesof a dis-
tant transmitter, eithier for the purpose of
answering the distant station or, what is for
military purposes of greater importance,
with the object of preventing the receipt of
messages between other stations communi-
cating with one another. In the latter case
great-speed in the tuhing of the transmitter
to the distant emitted wave is of the greatest
importance, in order that the foreign sta-

* tions may not find time to deliver an under-
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_standable message.

In transmitter arrangements hitherto
known, the method pursued was to tune the
receiving aerial conductor first by means of a

* detector which responded to variations of
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- of an ordinary wave meter.

amplitude of the waves, and to ascertain the’

wave lengths of the foreign transmitter from
the lereby resulting dimensions of the self-
induction coils and condenser; then the
transmitter of the home station was tuned
to the same wave lengths with the assistance

ble tuning is thus necessary, firstly that of
the home receiver and then that of the home
transmitter, and this method necessitated a
great waste of time. ‘

Now this invention relates to an arrange-
ment of transmitter: in which one manipula-
tion is omitted, and the home transmitter is
directly tuned by means of a detector con-

" nected therewith. The transmitter may
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then be immediately used for dispatching
the ascertained wave, after this detector has
been switched off. T
In the present invention it is of importance
that no deleterious or impeding alteration of

the length of the waves of the transmitter’

shall take place by the switching off of the
detector from' the transmitter.

This improved arrangement of transmitter
will now be more particularly described with
reference to the accompanying drawings, in
which: o

Figure 1is a diagrammatic view of the new

For this a dou~

arrangement in combination with a simple
transmitter in which the sparking device is
arranged directly in the aerial wire. Figs.
2 and 3 are modifications of Fig. 1; and Fig.
4 shows the use of the invention in a trans-
mitter which is fed from a closed exciter
circuit.

which a wire 2 leads to the receiver appara-
tus which is switched off by means of a switch
when transmitting from the home station.,
3 is the sparking device which is composed of
several small spark gaps to each of which a
small condenser is inserted in paraliel with

charge potential over the separate spark
gaps. 4 and 5 indicate a Varia{:le condenser
and a variable self-induction for altering the
length of the waves of the transmitter. 6 is
an earth connection or a wire which connects
the aerial conductor to earth or an equiva-
lent electrical counterpoise: 7 is a switch

| by means of which the detector 8 may be

switched into the transmitter circuit. This
detector is of such a kind that it enables alter-
ations of amplitude of the electric waves
_transmitted toit, to be ascertained, that is to
say & so-called integral detector. In the
present case an electrolytic cell is employed

a battery 9 constantly flows, which is con-
nected with the detector by means of chokin
coils 10. A telephone 11 also lies in the loca
circuit by means of which telephone all alter-
ations in the electric behaviour of the cell
may be ascertained. A comparatively large
condenser 12 variable in its capacity, lies in
parallel with the cell.

With the object of tuning the transmitter
to the length of the waves radiated from a
distant transmitter the procedure is as fol-
lows: The sparking device is first short cir-
cuited by means of the switch 13, and then
by means of the switch 7 the cell 8 is switched
- on into the transmitter circuit with the con-
denser 12 lying parallel with the cell. The
condenser 12 is then adjusted to an average
capacity and the condenser 4 and the self-
induction 5 altered until the maximum pitch
or strength of sound. is obtained in the tele-
phohe 11.
is then enlarged and now the condenser 4
and self-induction 5 are suitably altered un-
til again the greatest strength of sound in the

telephone takes place. The operation iscon-
tinued in this manner under constant en-

the object of uniformly distributing the'

The capacity of the condenser 12
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In Fig. 1, 1 is the aerial conductor from -
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for this object, over which cell the current of -
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. shown in Tig. 3.
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" alteration of the self-induction 5.
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‘mediary of the swiich 14. Duting the trans-

“The condenser 15 must in this case be as

‘18, 19, must be tuned to the length of the

largement of the capacity of the condenser !
12, whereby finally a.very sharp tuning of
the transmitter to the lengih of the waves of
the distant transmitter is obtained. Then
the detector is cut off from the transmitter
by means of the swiich 7 and the circuit is
again closed over the wire 11% and the switch
13 opened. The iransmitter is now ready
for work, so that signals of the just deter-
mined length of waves may be immediately
sent.’ ‘ - S
Instead of breaking the transmitter cir-
cuit by the use of a switch 7 at one place,
and switching on the detector into this place,’
the switching of the detector into the trans--
mitter may be operated without such break-
ing of the transmitter circuit, in the manner
shown in Fig. 2, the detector being placed in
parallel to-the sparking device by the inter-

mission of signals the switch 14 is in the po--
sition of repose shown.

If in tuning the transmitter, the capacity .
of the condenser 12 has not become large
enough to be able to be neglected relative to.
the capaecity of the aerial conductor and that
of the condenser 4, a small alteration of the
tuning value takes place when the cell and
the condenser 12 are switched off, in the di-
rection of an enlargement of the length of the
waves of the transmitter. In order to avoid
this it is preferable to employ the connections
In this arrangement the
electrolytic cell 8 with a previously inserted
condenser 15, is switched on by means of the
switch 16 in parallel to the variable con-
denser 4 lying in the transmitter circuit.

small as possible and, in the tuning of the-
aerial wire, the condenser 4 must not be al-
tered, or at east only gradually altered,
whilst the fine tuning must take place by the
After the
tuning has taken place it is then only neces-
sary to switch off the cell and the condenser.
15 by means of the switch 16 in order to
make the transmitter réady for dispatching
messages. The arrangement shown in Fig. 3
is more particularly employed when the con-
denser 4 lying in the aerial conductor is a
comparatively large one, whilst the arrange-
mént shown in Fig. 1 is only employed when
the condenser 4 is a comparatively small one.

In using a transmitter which is fed from a
closed exciter circuit (Fig. 4), a similar ar-
rangement may be adopted as was de-
seribed with reference to Figs. 1 and 3 but
the circumstances are not so simple as in
those cases. In fact it does not suffice here
only to tune the open transmitter circuit
alone but also the closed exeiting circuit 17,

waves radiated from the transmitter. This
is done in the simplest way by the opén trans-

s mitter being first tuned in the manner de- |
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seribed in connection with Fig. 3, and then
the closed oscillation: circuit. altered by vari-
ations of the self-induction 17, uniil a. cur-
rent meter inserted in :the transmitter, for
'instance, a hot wire instrument 20, indicates
a maximum oscillation. © The desired coup-
ling betwéen exciting and transmitting cir-
cuits is established by altering the ccils com-
mon. to both circuits of the self-induction coil

.17.-. By this means the number of inherent

oscillations of the aerial conductor is indeed
somewhat aliered but this alteration of the
self-induction of tlie gerial conductor is so
small by reascn of the self-induction 5 re-
maining constant and ' the self-induction.

“which 1s distributed in the aerial conduetor-

being so small that it may be practically dis-
tegarded. : v

During the tuning of the transmitter cir-
cuit and also during the transmission, it
suflices to short ¢ircuit the current meter 20
by means of the switch 21. .

What I claim as my invention and desire
to secure by Letters Patent of the United
States is: -

-1. In wireless telegraph apparatus, means -

for tuning a transmitter to a distant sending
station, said means comprising the combina-
tion of an open oscillation circuit having an
aerial with an earth or equivalent connec-
tion, means.in said circuit for varying its in-
herent period, a detector responding to cur-
rent intensities, means for connecting and.
disconnecting said detector in said circuit,
and. means whereby electrical - oscillations
may. be produced in said cireuit. '

- 9. In wireless telegraph appuratus, means’

for tuning a transmitter to a distant sending
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station, said means comprising the combina- .

tion of the transmitter, means for varying
the inherent periods of the -transmitter, a
detector responsive to current intensities,
‘means for connecting and disconnecting said

! detector with the transmitter and its period- -

varying means, and means whereby electrical
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oscillations may be produced in the trans- -

mitter. : N . .
3. In wireless telegraph apparatus, mears:

“for tuning a transmitter to a distant sending

station, said means comprising the combina-
tion of the transmitter, means for tuning the
transmitter, a detector.responsive to current

intensities, means for connecting and discon- |

necting the detector with the transmitter and
its tuning means, and a sparking device for
the transimitter. . ' S
4. In wireless telegraph apparatus, means
for tuning a, transmifter to a distant sending
station, said means comprising the combina-
tion of the transmitter, means for tuning the
same, ‘a detector responsive to current in-
tensities; a capacify, means for connecting
the capacity in parallel with the detector,
means for connecting and-disconnecting the
detector with the transmitter and its tuning

i

120

125

130



851,336

means, and means whereby electrical: oscil-
lation may be produced in'said transmitter.

5. In wireless telegraph apparatus, means
for tuning a transmitter to a distant sending
station, said means comprising the combi-
nation of the transmitter, means for tuning

~ the same, a sparking device for the trans.

mitter, a detector responsive to eurrent in-
tensities, means for connecting and discon-
necting the detector with the transmitter and
its tuning means, and in parallel with the
sparking ‘device.

6. In wireless telegraph apparatus, means’

- for tuning a transmitter to a distant sending

ig

20

station, said'means comprising the combina-
tion of the transmitter, tuning devices for. the
transmitter, a detector responsive to current
intensities, means for co-operatively con-
necting the detector and said tuning means
with: the transmitter for tuning the same and

for"disconnecting the detector after the trans- I

mitter is tuned. ,
7. In wireless telegraph apparatus, means
for tuning a transmitter to a distant sending
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station, said means comprising the trans- 25

mitter, a spark device and tuning means for

the transmitter, a detector responsive to cur-.

rent intensities, means for connecting and

disconnécting ‘the detector with the frans. -

mitter and tuning means, and in parallel to
the spark gap. ' .

'8, In wireless telegraph apparatus, means

for tuning a transmitter to a distant sending
station, said means comprising the comlinac
tion of a transmitter, a spark device in series
therein, tuning means in the transmitter, a
detector responsive to current iniensities,
means for connecting and disconnecting the
detector with the {ransmitter and tuning
means, and means for shunting the spark de-
vice when the detector is connected.

In witness whercof, I hereunto subseribe
my name this ninth day of June A. D. 1905.

GEORG VQN ARCO.
Witnesses: ' T
- HeNrY HasPER,

WorpEMar Hauepr.
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