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To all whom it may concern: -

Be it known that we, Ezecmier. WEIN-

TRAUB, a citizen of the United States, resid-.

ing at Schenectady, county of Schenectady,
State of New York, and Martus C. A. La-
TOUR, a citizen of France, residing at Paris,

- France, have invented certain new and use-

ful Improvements in Amplifying Current

* Variations, of which the following is a speci-
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fication. -

less telegraphy, and in fact in any situation

-where weak signals or current impulses are

to be registered or detected, it is desirable to
have means which will amplify -these cur-
rent impulses or signals to produce ampli-
fied variations of current responsive to. the
signal currents. '

Our present invention aims to provide a
receiving device or system which will oper-
ate in response to small current variations
to produce very greatly magnified currents
or impulses. The principle of our inven-
tion depends upon the fact that in the neigh-

borhood of the ‘polarization voltage of a
mercury arc or similar device, a small in--

crease of "impressed. electromotive force

- causes the leakage current, or discharge, in

30

35

40

45

50

55

such a device to change into the form of an
arc with a corresponding enormous increase
in current. As is well-known, an arc dis-

_charge is characterized by a comparatively
low potential drop at the electrodes, and by .

a high current value. By thus utilizing the
signal currents -or other weak impulses of
current, the voltage in the local circuit,
which voltage is normally -adjusted in the

region of the polarization voltage of the.

lamp, is caused by the superposed voltages
due to the variable currents to exceed the
polarization voltage and to produce arc dis-
charges with correspondingly large current
variations. These large current variations
may readily be observed by the flashes of
light in the mercury vapor device, or may be
utilized to operate a recording device,.or
for any other desired purpose.

The features of novelty which character-
ize our invention are set forth with particu-

larity in the appended claims. The inven-

tion itself, however, will be better under-
stood by reference to the following descrip-

tion taken in connection with the accompany-

ing drawings which represent diagrammati-
cally one embodiment.of our invention, -

.though a.switch may be

From what we have already said it will
be evident that our new receiving device or
current. amplifying device, taking advan-
tage as it does of the sensitive condition of
the mercury vapor lamp or tube at or about
the polarization voltage, must be such a
form of device as will produce an arc dis-
charge as distinguished from a leakage or
sort of Geissler tube discharge, immediately

: | the polarizaticn voltage of the tube is suffi-
In the arts of telephony, telegraphy, wire--

ciently overcome. For this purpose we may
use any cne of 4 large variety of forms of
apparatus. - We have, however, iudicated in
the drawings, for purposes of illustration, a
form of meércury arc device suitable for the
purpose.. This may consist of a highly
evacuated glass. envelop or coatainer 1.
This -container is provided with electrodes
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which form the seats, respectively, of two -

current - paths, one a continuously main-
tained auxiliary arc, and the other a leakage
or discharge path through the instrumental-
ity of which the desired current variations
ave produced. For these two discharge
paths a negative electrede 2 of mercury is
provided as a common cathode. A plati-
num wire projects above the surface of the
electrode at 3 1n order to render the cathode
spot of the arc stationary, and also to per-
mit the current in the container to be run at
a low value.” An electrode 4 of suitable ma-.
terial, such as artificial graphite, is located:
above the cathode 2, and between it and the
cathode an arc is constantiy maintained from
some suitable source of current, in this case
a direct current generator or battery indi-
cated conventionally at 3. This source of
current 5 may be connected through a re-

_sistance 6 with the electrode 4.

In ordér to start the arc an auxiliary elec-
trode 7 of mercury, located adjacent to the
cathode 2, is provided, and is connected also
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to the source 5. When the tube or con-

tainer 1 is shaken so that the mercury of the -

“¢lectrodes 2 and 7 forms a temporary con-
‘nection, an arc is thus. started and this arc

then starts the main arc to the electrode 4.
A resistance, such as 8, is provided so as to
cause the arc between 7 and 2 to go out as
soon as the main arc between 4 and 2 starts,
used in place there-

of if desired. : ' '
The path in which the desired current va-
riations are produced is provided by means
of an electrode or anode 9, located in a
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- vice 11, which may be-of any desired form,
,or may be omitted altogether, a secondary

15
" The primary 13 of the transformer, as will

"be readily understood, receievs the weak sig-
- nal currents or the like from the appropriate
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~and in the case of a telegraph or telephone
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- yery small value. -
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. zation voltage of an arc discharge in the

65

-current 1s received by the primary 13 of the.

.sation is produced in the secondary 12 and

tery or source 10, produce a momentary volt-

2]

branch of the tube or container 1, and it is
between this electrode 9 and the cathode 2
that the phenomena take place which per-
mit us to obtain greatly magnified current
variations in response to weak &signals or
current fluctuations or pulsations. To se--
cure the desired results, we provide a local
circuit including the anode 9 and the cath-
ode 2. 'This local circuit includes a battery
or other source of readily adjustable elec-
tromotive force 10, a current-indicating de-

winding 12 of a. transformer the primary 13
of which receives the weak signals, and a
resistance 14 for limiting the current flow.

source, as for example in a wireless tele-
graph system, from the antennz or the like,

system, from the transmission line or cir-
cuit. ' o

In the operation of cur new receiving de-
vice or current amplifiér, the space between
the anode 9 and the cathode 2 must always
be in condition so that an arc will form as
soon as the voltage impressed upon siid elec-
trodes is sufficient to maintain an are. It is
for this purpose, therefore, that an auxiliary
arc is kept constantly in existence betiveen
the auxiliary anode 4 and the cathode 2 by
means of current from the source 5. Under
these conditions, the battery 10, or. other
source of current, will always produce a
flow of current between the anode 9 and the’
cathede 2, but the character of this-current
flow will depend upen the magnitude of the
voltage of the source 10. If the voltage of
the source is such that the difference of po-
tential between the anode 9 and the cathode-
2 is substantially equal to or less than the
polarization voltage, that is to say, the volt-’
age at which the leakage discharge is about
to change into an arc discharge, there will
be merely a sort of leakage current between
the anode 9 and the cathode 2 of relatively

“When, now, a current pulsation or signal
receiving transformer, a corresponding pul-

this is superposed, so to speak; upon the volt-
age of the battery 10. These voltage puisa-
tions in the secondary 12, or at least those
portions of the pulsations of the right po-
larity, being added to the voltage of the bat-

age of a magnitude greater than the polari- |

tube 1, and thereby cause the leakage dis--
charge, which continually takes place in the’
tube 1 between the anode 9 and the cathode
2, to. change into an arc discharge. These

' _ . 1,041,210

‘are discharges, of course, are only momen-
‘tary depending upon the duration of the

voltage impulses in the secondary 12, but
when they occur there is' an enormous in-
crease .of currént in the local circuit of the
secondary due to the greatly decreased re-
sistance of the tube 1 to the passage of cur-
rent between the electrodes mentioned,
These current impulses or amplified "dis-
charges in the tube 1 may be very readily
observed by noting the flashes of light in-the
tube itself without any other indicating

means being required. If desired, hewever,.

a receiving instrument 11, such as a gaiva-
nometer or other registering means-may be
employed. - R v

Although in the foregoing description we
have indicated our invention as embodying
a receiver suitable for signal systems, it will
be evident that its usefulness. is not limited
to the particular embodiment, shown, but is
capable of much wider variations. We
therefore do not wish to be restricted to the
precise details shown and described.

‘What we claim a$ new and desire to se-.
_cure by Letters Patent of the United States,

is,— - '

1. A current receiver consisting of an

“evacuated envelop, a cathode or negative

electrode, means for constantly exciting said
electrode, an anode coGperating with said
cathode, means adjusted to normally im-
press between said anode and cathode a
voltage less than the polarization voltage
of an-arc discharge, and means responsive

to current variations for momentarily rais- .

ing the voltage between said electrodes
-above the polarization voltage.

2. The combination of electrodes between
-which an arc may be. produced, means for

enabling such an arc to be produced when-

ever a voltage in excess ol the pelarization

voltage of an arc is applied tosaid electrodes,
means for impressing on said electrodes a
voltage approximating the polarization volt-

‘age, a souice of current variations, and

means for augmenting said voltage in re-

‘sponse-to said current variations to raise the

same above the polarization voltage and
thereby produce. an arc between said. elec-

“trodes.

3. The combination of an evacuated en-
velop containing electrodes adapted to form

the seat of an’arc discharge, means for con- .

stantly exciting the cathode or negative elec-
trode, means for impressing 4 substantially
constant voltage on said eléctrodes, and
means for superposing voltage impulses to
produce correspending arc discharges be-
tween said electrodes. ’
4. The methed of amplifying current va-

‘riations which consists in 1mpressing- upon

electrodes - a voltage just insufficient to pro-
duce an arc discharge, and augmenting said
voltage at recurrent intervals to a value suf-
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ficient to

sponse to t

rent. .
5. The

roduce an arc discharge in re-
e fluctuations of a variable cur-

method of producing amplified

curreit variations responsive to variable.
currents or impulses, which consists In 1m--

pressing upon electrodes between which an
arc may be produced a voltage insufficient
to maintain such an arc, and recurrently
augmenting said voltage to- the arcing volt-
age in response to the variable currents or

impulses to produce corresponding arc dis- |

charges between said electrodes. ; :
6. The method of amplifying current va-

riations which consists in maintaining nor-
mally between electrodes a weak discharge

_or current flow of the nature of a leakage

current, and causing this'leakage current |

to change into an arc in response to signal

20 currents or other impulses.

7. The method of producing ampliﬁéd

current waves or fluctuations. responsive to.
variable currents, which consists in main-

taining between suitable electrodes a dis:
charge normally of the nature of a leakage
current, and causing this leakage current to
develop into an arc in réesponse to variable
currents or impulses. ~ -
In witness whereof, WEINTRAUB has here-

unto set his hand this 11th day of October,

1907, and - LaTour has hereunto set his hand
this_9th day of November, 1907. :
EZECHIEL WEINTRAUB.
MARIUS C. A. LATOUR.
- Witnesses to Weintraub:
HereN ORFORD,
Fraxnk J. Dore.
Witnesses to Latour:
Dran B.-Masox,
Arma Darnma- MarsHALL,
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