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To all whom it may concern: | o
Be 1t known that we, KzrecHIiern WEIN-

TRAUB, a cltizen of the United States, re-

siding at Schenectady, county of Schenec-

tady, State of New York, and Maxius.C. A.
Liarour, a citizen of France, residing at

Paris, Ifrance,- have invented certain new
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and useful Improvements in Pl’O_dllcng *
Amplified Current Variations, of which the

tollowing is a specification. | -
It 1s desirable 1n many instances, as for

- example, in the arts of telegraphy, teleph-
ONY and wireless telegraphy to be able to-

produce large curient variations in response

to. small current disturbances or pulsations. |
The weak current impulses at the receiving. |
station of a wireless telegraph system or af
~the receiving end of a telegraph line, by.| ally,
in | suitable form associated with a local circujt
| containing a source of-current such as the
batfery 2. It will be understood that such

pemg thus magnified or reproduced in

gleater maghitude, may thus be rendered .
much more easilly and readily detected. -
Our present-invention relates to a device

suttable for accomplishing such purposes,

though we wish it to be understood that its |

field of usefulness 1s not to be limited to
the particular embodiment desecribed. |
In carrying our invention into practice we’
make use of the fact, observed by us, that
the resistance, 1f we may so use the term, of
a mercury vapor device or lamp, instead of
being approximately inversely proportional
to’the current .when such a lampiis operated
normally with a niercury arc, is of widely
cifferent -character when the- current dis-
charge or flow in the lamp is less than that

necessary. to maintain an arc. In such a

case the voltage across the tube instead of
bemg constant with variations of current de-
creases rapidly with increase of cusrent.
The. resistance. of the tube may thus.be
sald to be negative. This property we util-
1ze by connecting the tube 1n circuit in such

~a way that the voltage impressed thereon
1s varted 1n response to the signal currents

or. other currents which may be utilized to

secure the désired amplified current, varia--

tions. It will thus be seen that if the s1g-
nal. wave tends to Increase the voltage 1n
the circuit‘of the lamp or vapor device, there

- will -be an. extraordinary decrease in the re-

sistance of the tube and a corresponding in-
crease 1n the current. To. secure the bene-

fits of our invention we will point out that

the eurrent in the receiving lamp or vapor
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| produce and maintain "an’ arc discharge,.

since it 1s only -through this low current

Tange of the volt-ampere characteristic that

(he voltage across the terminals of the tube
decreases with increase of current. s

1ze our invention are pointed out

& ity .
ke 1on, while Fig, 2 is
aiv explanatory diagram. . o

1n F1g. 1 the source of current variations

'or signal currents is represented convention-.

ally.by a microphone or transmitter 1 of any

a-:source - of.” current variation is intended
merely as illustrative and that to any other
source our 1nvention may be applied accord-

ing to circumstances. The transmitter 1 and
battery 2 are arranged in local cireuit in-.~

cluding the primary 3 of a transformer and
a vapor electric device 4. The primary 3 re-
celves the current pulsations ‘and transmits
them 1nductively by means of the secondary
winding 4" to any desired point distant or
otherwise, where they may be received by

a telephone receiver 5 or by any other suit-.

able receiving device: |
- ~T'he vapor electric device 4 consists of an

evacuated glass vessel or container of any.
suitable -form ‘and is provided with a plu-
rality of - electrodes. The electrode 6 of

mercury 1s the main negative electrode or
cathode and 1s provided ‘with a small plati-
num wire 7 projecting from its surface to

‘render the cathode spot of the arc discharge

stationary. The arc discharge referred to

is maintained constantly between this cath-.

ode G and the anode 8 of artificial graphite
or other suitable material. An auxiliary

‘electrode. 9 of merc ury arranged adjacent to

the cathode 6 serves in a well-known way to
permit the arc to be started between the
electrodes 6.and 8. The source of current

for this arc may be of any suitable character-

- tThe features of novelty which character- 60
with par-
ticularity in the appended claims. The in- -
vention itself, however, will be better under-

| stood by reference to the following descrip-
tlon taken in connection with the - accom-
Jpanying drawings, in which—

Higure 1 represents diagrammatically one.
embodiment of our invent |
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as for example, a battery 10. This battery

15 connected at one end to the cathode 6,

. ‘while its other terminal is connectéd through
device must be less than that which would | the current - limiting resistance 11 .to the ]
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électrodes 8 and 9. When the arc between | were the case the tube would then be: work-
the auxiliary electrode 9 and-electrode 6 1s
‘produced by shaking the apparatus to pro-
duce momentary contact, another arc is im-
‘mediately formed between the cathode 6 and

the anode 8. The starting arc. being no

- longer necessary the auxiliary 9 may be cut
out of circuit either by the presence of a re-;

‘gistance 12 or by a switch 13..
10

When the arc between the anode 8 and

the cathode 6 is in existence the space be- .

" tween the cathode 6 and any other electrode,

19

" characteristic of the vapor device or tube-
covering the range in which the current fow
in the tube is never sufficient to produce an|
arc, is represented at 16 in Fig. 2 of the-
“drawing "1 which ordinates of the curve’
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35

such as 14, is rendered conductive Ior cur-

rent frem any suitable source. In the ar-
rangement shown, the source of current 2 1n

tlie loecal circuit connected across the elec-
trodes 6 and 14 operates to cause a flow of
current, normally of constant value, across
the space between these electrocdes. 'Lhe re-

sistance of this local circuit is adjusted, as

for example, by a resistance 15, so as to

keep the current at a value lower than that
produce an arc between the
electrodes- 6 and 14 in.the vapor device 4.
The current which then: flows1is of the nature
of a leakage current and obviously 1s of-

which would

relatively small value. " The volt-ampere

indicate voltages across the tube, while
abscisse represent currents. In both cases
the voltages and currents are reckoned from’

~ the origin 0. It will be noted that within.
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that range on the curve 16 between the"
points 17 and 18, the voltage on the-tube de-

creases rapidly with increase of current.
" The local“circuit in Ifig. 1 being adjusted
to come within the range of currents be-
tween 17 and 18, it will now be evident that
a slight decrease of resistance, due to the
action of the transmitter 1, will have the
effect, in the first instance, of causing--an
increase of current in the local circuit. Co-
incidently therewith the voltage across the
termtinals of the electrodes 6 and 14 will

drop; as seen by the curve in Fig. 2, and thé.

current will still further increase until the
increased drop In resistance in the circuit
externzl to the vapor device cuts down the
voltage impressed on the tube to a point
where a balance is reached. It will thus
be evident that a much larger relative varia-

“tion of current will be produced by.the ac-

tion of the transmitter 1 than would be the
case if the resistance, so-called, of the device

were not negative. '

Where we hiave spoken of the resistance
of the vanor device as being negative, we

desire to distingunish from a condition which

world bé present if an arc swvere actually to

be dallowed to form in the device. If this

Itive resistance characteristic of the device.
177 927 The combination of a vapor electric .

921,030

_ 65
ing on the flat or rising portion 19 of the
~volt-ampere characteristics 1n ‘which case,
within working limits, the voltage across the

| tube would be practically constant irrespec-

tive of current variations. By working on 70
that portion of the volt-ampere character-
istic at which the tube voltage decreases
‘with increase of current, we obtaln a very
great amplification of current variations.
We are enabled to work on this portion of
the volt-ampere characteristic by maintain-
ing continuously an auxiliary arc from the
cathode 6 and thereby secure the advanta-
geous results before mentioned. R

What we claim as new and desire to se- 80

cure by Letters Patent of the United States,
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1. The combination of a vapor electric
device, means for causing current to flow
.therein of a value less than would be suf- 85
ficient- to maintain an drc, and means for

| o current disturbances in.the cir- -
cuit of said vapor device, which current dis-.
.turbances are greatly magnified by the nega-

90

devi¢e, means for initially operating said
‘device at-a current density less -than that
‘niecggsary to produce an-are, and means ex-
“ternal to said device for varying the resist- 95
‘ance in' the circult thereof. = .

, 1nat a " vapor electric
device, means for rendering the same con-
ductive for current;, means for passing cur-
rent therethrough of a value insufficient to 100
maintain an.arc, and means for instituting
current variations in said circuit. _

, 4. The combination of a vapor electric
device, means for rendering the same con-
ductive for current, meuns for passing cur- 105
rent therethrough of a value ‘insufficient to-
‘maintain an arc, means for instituting cur-
rent variations in said circuit, and means
for noting said current variations. -

5. The combination -of a vapor electric 110
‘device, means for maintaining said device
in a conductive condition, means for passing
current therethrough of a value insufficient
to maintain an are, and means for institut-.

8. The combination of

}

ing current variations in said circuit.

In witness whereof, WeixTrAUB has here--
nnto set his hand this 11th day of October,
1907, and Latour has héreunto set his hand

115

this 9th day of November, 1907.

BZECHIEL WEINTRAUB.
MARIUS C. A. LATOUR.

Witnesses to Weintraub:
Herexy Orrorp, -
_ FraxuJ, Dore.
- Witnesses to l.atour:
"Drax B. Masox,

CArara D’Araia MAarsitaLr,
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