W. SCHLOEMILCH & 0. VON BRONK.
MEANS FOR RECEIVING ELECTRICAL OSCILLATIONS,
APPLICATION FILED MAR, 14, 1913,

1,087,892, ~ Patented Feb. 17, 1914.

2 SHEET8—8HEET 1. .

. Lg. 1.
Nf c 5 7 -
- Z

L o i

il wi—

|~ R
_ Cg_ .
) 2\ N
\ -

i —

an JZU‘Z'{ ﬁef 7;1%55791% c‘z’g
_ _ @5'5{7‘ Lrn, Bront '

By o ‘
ié:‘ 7 %5%,28."“




W. SCHLOEMILCH & 0. VON BRONK.
MEANS FOR RECEIVING ELECTRICAL OSCILLATIONS,

APPLICATION FILED MAR. 14, 1913,
Patented Feb. 17, 1914,

1,087,892.

~I

lrzareforS:
)"Q)Z{/-Ifﬁegmjgﬁ/focmvécoﬁ/
@ZZO an B‘I‘o?’b}%

/WW, L5

T Htws




UNITED STATES PATENT OFFICE.

WILHELM SCHLOEMILCH AND OTTO v.-BRONK, OF BERLIN, GERMANY.

MEANS FOR RECEIVING ELECTRICAL OSCILLATIONS.

1,087,892,

Spgciﬂcation of Letters Patent.
AppHeation filed March 14, 1913. ferial No. 754,287,

Patented Feb.17,1914,

To all whom it may concern
Be it known that we, WiLsELM ScHLOE-
MiLcH and Orro voN BRONK, citizens of the
German Empire, and residing at Berlin,
5 Germany, have invented certain new and,
~ useful Improvements in Means for Reeeiv-
ing Electrical Oscillations, of which the fol-
lowing is a specification.

Our invention relates to means for receiv- |

10 ing electrical oscillations by means of ‘an
arrangement by which the amplitude of the
oscillations is increased to a ‘suitable extent,

and which permits the use of a detector such -

“that the oscillations.can be perceived more
15 distinetly in the telephone usually employed

for perceiving the oscillations, than was the-

- case heretofore. -
In the art of wireless telegraphy receivers
are known in which the electrical oscilla-
20 tions are detected by means of vacuum tubes
provided with a heated cathode and one or
more cold anodes. In such known arrange-
ments only the unipolar conductivity of the
gaseous medium, forming the current, and
25 which is ionized by the %eated electrode is
** made use of to transform the electrical oscil-

lations into pulsating direct currents, so |

- that they can be perceived by means of a
telephone or other suitable direct current
30- instrument.. ) o
A primary object of our invention is-to
provide an arrangement for receiving elec-
trical oscillations, in which not the so-called
valve action of such vacuum tubes for de-
85 tecting the oscillations is made use of, but
- in which the vacuum tube serves only for
increasing the electrical oscillations irrespec-
~ tively of the change of the curve form of the
oscillations due to the valve action of the
40 tube. To this end we arrange that the elec-
trical oscillations are not, as has been the
case heretofore, detected by the vacuum tube
itself, but by means of special indicators,
such as thermo-electric cells, or electrolytic

45 rectifiers or the like, :

Several 'illustrative embodiments of our,

invention are diagramiatically represented

in the accompanying drawings, wherein:—

* Figure .1 1s a diegram showing an ar-
50 rangement comprising a strengthening
vacuum tube and a detector circuit separate
 therefrom, Fig. 2 is a like view showing an

arranfement ‘comprising a detector con-.
nected into the circuit'of the tube itself, Fig.
3 is a like view showing an arrangement in
which the amplitude of the oscillations is
repeatedly increased by several tubes, and
Fig. 4 is a like view showing an arrange-
ment in which the amplitude of the oscilla-
tions is repeatedly increased by one and the-
same tube,

In the diagram shown in Fig. 1, a is the
vacuum tube which . contains' the oxid-
cathode ¢ which is-heated by -means of bat-
tery . The tube further contains the anode
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‘@ and the auxiliary anode e which preferably

has the form of a screen or net. f is the
aerial and g the transformer connecied with
the aerial, the secondary coil of transformer
g being in circuit with auxiliary battery &,
the_auxiliary anode ¢ and the cathode c.

70

- Moreover a second circuit is arranged which
.contains the primary coil of the transformer

k, the battery ¢, the anode 4 and cathode c.
The secondary coil of transformer % forms
the detector circuit, with the detector Z and
the condenser p, to which latter a telephone -
m or other suitable means for perceiving
the oscillations are connected in shunt. ' The
effect of this arrangement is that the radi-
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' ated energy arriving at f sets up oscillations

in the circuit which contains the secondary
of transformer g and that these oscillations
affect a direct current. supplied by battery
% in such manner that the ion current flow-
ing between the cathode ¢ and the auxiliary
anode ¢ is increased when the oscillations oc-
cur in one direction, and counteracted when
they occur in the other direction. By this .
action not only the resistance of the portion g0
of the circuit located between the auxiliary -
anode ¢ and the cathode ¢ is correspondingly
varied, but the entire ion current between

85

‘the cathode ¢ and the anode &, which flows

with the current of the battery 4, is in-_95
fluenced in the rythm of the oscillations.
Consequently between the points ¢ and d a -
high-frequency direct current of the same
periodicity as the original current pulsates,
whose amplitude however is larger t an that
of the original high-frequency oscillations,
because this amplitude depends upon the
potential of the auxiliary source of current
%, which exists between the points ¢ and 4.
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and which is chosen sufficiently high: for
this purpose. Co o
" In the.connections known heretofore the
telephone or other sensitive direct-current
instrument was connected in the circuit con-
taining the source of current ¢. It is, how-
ever, obvious that in such an arrangement
the relay-action of the tube could not make
itself felt, because the high-frequency elec-
tric oscillations cannot, as is well known, di-
rectly influence such instruments. For de-

tecting the oscillations, only the relatively

small unipolar conductivity of such gaseous
currents accordingly came into considera-
tion heretofore. According to our invention
the relay-action of such vacuum tubes is
utilized by adding a_special detector: for
rectifying the oscillations. In the connec-
tion shown in Fig. 1 this is effected by the
increased pulsating-current being transmit-
ted with t%e aid of the transformer % to a
separate receiving circuit and being- here
rectified by the detector 7 so that they be-
come operative in the telephone m. It is
not always necessary, however, to connect
the detector in a separate circuit, as shown

in Fi%. 1. If desired it may be connected
directly in the circuit of the battery i, as

shown in Fig. 2. This is possible, for ex-
ample, when 2 magnetic detector is used. In
_the connection shown in Fig. 1, when regu-
jar impulses are being transmitted as with
radiotelegraphic singing senders, the detec-
es regular, low-frequency, pulsat-

-1n

ing direct currents

" ‘or, when speech is being transmitted in

- telephony, irregular,

40
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. Fig. 8 shows an arrangement
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. cathode e

. pulses or currents

_..arrangement is : 3
game gaseous current 1S used both for increas-.

_duced- by the aerial f

tions likewise of low frequency. These im-
of low frequency supplied
y the redresser can be increased by similar.
_ %seous currents before they are supplied to
the telephone or to another indicating instru-
ment. A specially simple and very effective
tained when one and the

ing the high
for - increasing

uency oscillations and also
e low-frequency currents.
for obtaining
such’ repeated increasé by means of severa

seous currents. Here again, @ designates
the vacuum tube having the ‘oxid cathode
¢, heated by the battery b, the anode d-and
the auxiliary anode e. The oscillations pro-
in the winding g are
as in the embodiment shown in
the auxiliary anode ¢ and to the

The increased high - frequency
oscillations then flow in the circuit closed by

supplied,
Fig. 1, to

. the source of direct current ¢ over the cath-

60

. to the detector circuit -com&lsmg the de-

ode o and anode d and are supplied from
-this circuit by means of the transformer k
tector-? and condenser . intermediate

circuit » to the oscillations will

“fluctuations are suppresse

the detector circu_it ‘

direct-current fluctua-

.and the secondary coil o0, being
directly in the circuit of the coil g. Accord-

/in ordeér to be able to supply

.former ¢, is connected
‘secondary coil being
-dicating instrument m.

1,087,802

referablycbe provided. The low-frequency
impulses or currents supplied by the detec-
tor I are now supplied over a second trans-
former ¢ and a second vacuum tube @, hav-
ing the cathode ¢;, the anode d, and the
auxiliary e,, and are increased again by this
tube, and the increased currents of low fre-
quency are finally supplied from the cirepit
of the source of direct current i, through
another -transformer ¢ to the telephone m
or other indicating instruments. Obviously
the currents could be increased still further

by additional vacuum. tubes.

»

" In the two embodiments shown in Figs. 1

and 2 a battery of accumulators is assumed
to constitute the source of current flowing
between the anode 4 and cathode ¢, while in
the connection last described with reference
to Fig. 8 direct-current machines are shown.
When machines are used it is necessary to
connect choking coils 7 and 7, in series there-
with. - The direct current supplied by a com-
mutator machine is, as is well known, not
quite uniform, but fluctuates regularly small
amounts.. These
ticeable in the receiving telephone as a dis-
turbing extraneous noise.
suitably designed chokin ‘coils 7, 7, these
"and the disturb-
ances are thereby obviated.

The current can be amplified to twice its

By means of the.
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fluctnations would be no- - V
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normal amount in a simple manner by means .

of one and the same vacuum tube in’ the

connection shown in Fig. 4. In this em- .

bodiment the detector-circuit is again’ con-
nected over a transformer o with the high-
frequency circuit of the coil g, the primary.
coil of this transformer o, i
from the condenser p of the detector-cireuit
connected

branching off’
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in’gg, the ‘low-frequency currents are sup- -
plied by the detector over the transformer 0 -

to the cathode ¢ and auxiliary anode e of

_the -tube @ exactly in the same manner as
‘the high-frequency oscillations.

In order
that - the_ latter may not_be choked by the
transformer o, the secondary coil has con-
nected in parallel with it a condenser 8
which offers no resistance to the high-fre-
quency oscillations, but does not allow the
low-frequency oscillations to pass without
equalization. A condenser of the order of
magnitude of about 5000 cm. capacity has
been found suitable for this purpose. Now
the increased
low-frequency salternating-currents from the
circuit of the source of direct current 2 to
the telephone m,
in this circuit, the
connected with the in-

creased high-frequency
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the primary coil of a trans-
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A path for the in- -
oscillations which
- does not lead over the transformer must, be -
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made in this circuit of the source of direct
current ¢ by means of a second condenser #

‘connected in fpamllel with the primary coil
o

of the transformer g¢,. By means of this
connection we provide that the received
high-frequency oscillations are supplied only
over the vacuum tube into the detector-cir-
cuit and that the low-frequency currents
supplied by the detector are supplied like-
wise only over the same strengthening tube
to. the telephone.

‘We claim:— .

_1. In an arrangement for receiving dscil-
lations, the combinatien with means for re-
ceiving high frequency oscillations, of means
for intensifying such escillations, compris-
ing a vacuum tube containing a permanently
ionized gas and a circuit for conducting said
oscillations through said gas, a second cir-
cuit containing a direct current source and

~ .the ionized. gas, whereby said oscillations

are super-imposed upon the direct current

- passing through said gas, causing the gen-
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.means ' for intensi

eration of an intensified pulsating direct
current of the same frequency as the high
frequency oscillations, and means for per-

ceiving the said intensified pulsations, com--

prising a detector placed in codperative. re-
lation with said second circuit and means
connected with said detector and responsive
to low frequéncy current impulses only for
observing the impulses produced by said

“detector.

2. In an arrangement for receiving oscil-
lations, the combination with means for re-
ceiving high frequency oscillations, of

iying such oscillations,
comprising a vacuum tube containing a per-

.manently 1onized gas and a circuit for con-

ducting said oscillations through said gas,
a second circuit containing a direct current
source and the ionized gas, whereby said
oscillations -are super-impcsed upon_the di-
rect current passing through said gas, caus:
ing the generation of an intensified pulsat-
ing direct current of the same frequency as

‘the high frequency oscillations, and means
for perceiving the said intensified pulsa-

tions, comprising a detector and a circuit
containing it, means for directly coupling

- said second circuit with said detector cir-

cuit, and means connected with said detector
and operating independently of said second
circuit, for observing the impulses produced
in said detector. - : .
3.-In an arrangement for receiving oscil-
lations, the combination with means for re-
ceiving high frequency cscillations, of means
for intensifying such ecscillations, compris-
ing a vacuum tube containing a permanently

“ionized gas and a circuit for conducting

said oscillations through said gas, a second

.circuit containing a .direct current source

and the ionized gas, whereby said oscilla-

tions are super-imposed upon-the direct cur-
rent passing through said gas, causing the
generation of an intensified pulsatin - direct
current of the same frequency as tﬁe high
frequency oscillations, and means for per-
ceiving the said intensified pulsations com-
prising a transformer having its primary
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coil in said second circuit, a detector in cir- )

cuit with the secondary coil of said trans-
former, and means connected with said de-
tector and operating independently of said
second circmt for perceiving the impulses
produced in said detector.

4. In an arrangement of the character

described, the combination with means for
recelving electric oscillations, of a vacuum
tube containing a gaseous medium and also
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centaining a cathode, having an auxil-

iary battery connected with it for heating
the cathode to ionize the gaseous medium,
and an anode and an auxiliary anode inter-
pesed between said cathode and anode; an
electric circuit containing said receiving
means, said auxiliary anode and said cath-
ode, whereby said oscillations aid the ion
current between the cathode and auxiliary

anode when oscillating in one direction, but.
-weaken said ¢urrent when oscillating in the
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other direction; a second electric circuit, =

containing a source of direct current, a pri-
mary transformer coil and having connec-
tion with said anode and cathode, whereby

the circuit is closed by said gaseous medium,

so thdt in said second circuit pulsations of
the same frequency but largep amplitude are
produced; and a detector-cirenit containing
a transformer coil coupled with said first
named coil, a detector and means for per-
ceiving sajd oscillations of larger amplitude.

5. In anarrangement of the character de-
scribed, the combination with means for re-
ceiving electric oscillations,” of a vacuum
tube containing a gaseous atmosphere, means
for ionizing the gas, an electric circuit oper-
atively connected with said receiving means
and containing the secondary coil of a trans-

.former, a condenser, connected in parallel

with'the coil of said transformer, and the
lonized gas in order to allow the oscillations
to flow over said condenser through the ion-
ized gas; a second circuit comprising a
source of current and the primary coil of a
second transformer, a second condenser con-
nected in parallel with the latter coil, a coil
of a third transformer, and also comprising
the ionized gas for producing in this circuit
direct current pulsations of the same fre-
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quency as said oscillations, but of larger *

amplitude; and a detector-circuit, compris-
ing a transformer coil, coupled with the said
coil of the third transformer and containilllllg
a detector for producing low frequency pul-
sations, said detector-circuit being connected
with the primary coil of the said first trans-
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former, this transformer which conducts the
currents of low frequency of the’detector-
cireuit into the said former circuit, being
connected with the receiving means and the
vacuum tubej_ the ionized gas of the same
said tube producing in the said second cir-
cuit, containing the source of direct current,
currents of the same frequency as the said
detector currents, but of larger amplitude;
10 and means conriected with the secondary coil

1,087,892

of said seéond transformef for perceiving
said larger-currents of low frequency.

Tn testimony whereof, we affix our signa-
tures in the presence of two witnesses.

WILHELM SCHLOEMILCH.
.OTTO v. BRONK. .

Witnesses:
Hexry HASPER,
‘Worpemar Haver.




