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ThIS mrentmn rele,tes to an arr ano'ement

'-"for stabilizing a glow discharge device and

- relates also to: GlI‘CIlltS for pI‘OVldlIlg th1s
stablhzed operation. -
- It1s well known that glow dlscharge la,mps

_ .rmay ‘be used for the purpose of recording cur- .
rent curves. of waves of any occurring shape .-'p
- or form. "Thelamp is mostly used by passing

‘a direct current equalling one-half of the - L
r.eharacterlstle of my invention are set forth @0 )

10 saturation current thrmwh the - 0‘10W dis-

- charge lamp and superimposing the alternat-
~ ing current to be recorded upon the :direct
~and - methed of operation, -together . with

'current the mean brightness or. brilliancy of
g

~ work, the idle current (bias or. direct cur-
--rent) should be as low as possible in order

. 20
“ture,

‘2B _:reproductlon of low brightness values. How-
ever,itis well known that the. glow-dlscharge

only capable of being restarted shen the

that distinction has to:be made between ex-
tinction and starting or striking potentials

o 35 renderthe elow—dlscharge lamp unsuited for
toned pictures, while in the reproduction of
pure black-white contrast pictures these'_'r

-drawbacks.are less serious in practice.” -
Among the objects.of . my. mventlen are,

- 40 therefore, ‘to provide .an arrangement for

stablhzmg the ‘burning of a glow-dlscharcre

-tube which is espeemlly ada,ptable for plc-—-_-.

ture telegraphy work.

<Other objects of my mventmn are to pro- '
'45 V1de an arrangement ‘whereby it is possible
~ “to:superimpose the picture frequencies in the
normal enrrent flowing in:the glow-discharge
lamp-sothatthe mean brlghtness of the lamp_

. depends upon the mean value of -the- alter-
50 natmcr current potentlal at any mstant

the crlow discharge ‘lamp being then nearly
constant and equal to the brightness under
normal condition. However, in recording or
‘reproducing pictures in pleture-telecrraphy-

that the mean brightness at any given time
~ ‘may ‘be mearly proportional to the corre-
- sponding brightness conditions of the. pic-
o Hence the smaller the direct current,
‘the more .delicate and the finer ‘will be the-”::somewhat similar ‘to Fig. o
“utilizing both halves of the meommg 81gnal ?B S
; --frmve fer controlling: DR '
) ';hmp has the property to.go-out in the pres-
- ence:of a definite lower limiting -value of the
o _'.reltage and therefore of the current, and is
.80
| f;somewhat higher . value of the potentlal 18
‘reached. The fact-that extinction occurs, and

. kept so low by

Co ff}.'-'. .

Other ob]ects of my 1nvent10n are to pro- .

'Vlde in a manner hereinafter set forth a =
means for stabilizing the buirning of a glow-
discharge lamp which is-simple in its con- -
'_-,structlon and arrangement of parts, aswell as %

a stabilizing means whichis durable com-
act, efficient in its use, convemently oper- .

:; ‘ated readily set up and i mexpenswe tonstall.

The novel:features which I believe to be

in the appended claims, but the invention
itself, -however, both as ‘to its orgamzatmn

further objects and adventages thereof, will

be best understood by: making reference to *05 o
the following descrlptmn read 1n connectlon
‘with the accompanying drawing wherein:—

Fig. 1 shows a relatively sunple arrange-
ment Tfor stabzhzmg the lamps; '
Fig. 2 illustrates a modlﬁcatlon of Flg

F1g B isa: preferred form of embodlment
2 but capable of

the lamps. .
Iniorder thatthe glow—dlseharge lamp may

-rbe made suited also-for the. purpose of record-
ing a ‘toned picture in: picture telegraphy S
“work, according to the present mvention, and @0{ SRR
‘as shown diagrammatically in‘the drewmg, P
direct current.potential E far above the
striking voltage of the .glow-lamp ‘G 'is'ap- . =~
.phed to. ‘the latter by way of a ‘high-ohmic .
~resistance 'W in such a manner that the cur-96 .
rent flowing in circuit I is- essentla,lly deter- -
mined by the relation I : ‘W, which 1s,infact,
_ the smtable selectlon of the_.,-".”j,_ SRR
~values of E and ‘W that the light emitted =
from the glow- dlseharge lamp under normal 90
"zcondltlenc; (1. e.;in the absence of alternating -~~~
results in:but slight photo- -
‘graphic blackening. The lamp wﬂl then =
burn in a stable manner because at the state =~ =
‘of extinction the entire potential of the bat- 95 -
‘tery ‘B would arise across the electrodes.of
_-_ethe glow-discharge Jamp and would thus im- -
~mediately ‘result. in- renewed  striking.

current flow)-

1 111 WO' | |
f'Wthh a.vacuum tube is substltuted for the TR
-'?hwh ohmic resistance; and, - e

The |
“picture frequency currents to be recorded or
--;__reproduced are fed to the lamp by way of 100



- 60

: -10

mrcult path 1I contammg a condenser C‘ to

~shut off the direct current and being in shunt
relationship to path I. Since the resistance
picture fre-
‘quency currents will choose the way through

W has a high ohmic value, the

the glow lamp G and thus cause the ﬂ*low-

. dwcharﬂe lamp to brighten up in accordance'

- to thelr particular intensity. Tt is thus
possible to record also very small mean
‘brightness values without the lack of stability
of the olow-discharge lamp otherwise present
. giving rise to distortions.

recordmf}‘ photographs and the like in which

15

 the accurate reproduction even of the Smallest

brightness values is of extrﬂmely great im-
“'tubes which  comprises a glow-discharge

lamp, a pair of vacuum tube amplifiers hav-
ing theit outputs connected in-parallel, means
_f01 applying a biasing potential to said glow

_-*Y)Ortaneej thls factor 1s m extremely ﬂ'reat
-‘value ) 5

©As showh in Flc-' 2, the hlgh ohm resmtance

--m'w consist also of an amplifier tube whose
~grids are provided :with such a high negative

biasing potential- that the - desn“ed “small
. _-~r651dua,1 current will be allowed to flow.

o 25

stance, by way of the transformer Tr.
" In order to utilize both cveles for control-j

‘The current impulses to be recorded are then
most suitably superlmpased upon the grid

biasing potential of the said tube, fOI' n-

~ ling the glow-discharge lamp, two tibes hav-

B 36 ':_'controlled in phase opposition and as shown

~1n the drawing the biasing means for the -
grids of the tubes T1 and T2 is connected
‘between the filament and the mldpomt of the -
“secondary
‘such conditions,
through the transformer T7 1t may be as-
orid of the tube T1, shown to
3, becomes less newatwe SO
‘that the plate current output from this tube
~will rise which, due to the fact that the grid
of the tube T2 is more negative, will cause a
decrease in the output: from the tube T2,

-the left of Flg

- "_1110 their outputs in parallel as shown in Fig.
-8, may be employed. The grids of these
tubes may be controlled in phase-opposition

-and blaqed as - descrlbed in- connectlon Wlth
-Fig. 2. |

S0 arranged the grlds of the two tubes are

‘of the transformer Ty,
1f the 31gnal 18 Supphed

sumed that the

- shown to the right of Fig. 8. However,

under such condltmns the plate curlent out-

"_f_.condltlons are reversed, due to a reversal of
- “the current in the tramformer the orid of

- hh
- of‘the tube T1 becomes more negatwe, 1111Jer

- theplate current output from the tube T2 and
- a-decrease in the plate current output of the
tube T1, but the d@crmse from normal o*aer--
“ating pos1t10*1 of the. tube T1 neeJ not. be m
- the same proportion as the rise in the plate
~current output from the tube T2, since the
-glow tube G will produce varying mtenmtles
1 glow COI‘I‘@SPODdlIlﬂ' to 1ncom1ng signal

65

the tube T2 is made less neﬁ*atwe and the orid

which condition there w111 be an increase 1n

In the work of
| cla,lm and des:lre to secure by Letters Patent -

:18

Under for normally biasing the input electrode of
-each of said thermionic. tubes to such a point -
‘that only a small residual current will flow -
therethrough, and means -for -differentially
supplying SJgnal potentlals to the input cir-

cuits of said thermionic tubes, whereby the

‘When these

1,903,—191' '

'1mpulses and since the variation in glow. 1S
- all that is desired from the system. In order

to provide the aims and objects of this inven-

tion, it can be seen that the frequency dou-
' blmo effect of the arrangement shown by Fig.
‘318 merely incidental and males no difference

whatever in. the operation of the system, and

Havmﬂ described my invention Wha,t T

1. A system for sta,blhzmg glow-dlscha,rge;'
of a value sufficient to continuously =

lamp

sidual current flows therethrough in the ab- <&

2. A stabilizing means for glow—dlscharge

" tubes comprising a glow discharge tube, a
-‘:)fur of thermionic amplifiers having: paralel— :

ly connected outputs, a source of plate po-

tential for said &mphﬁers connected in series-

with said glow lamp.and-said amplifiers for

“has no harmful actions whatever in plcture -
telegraphy, for what is of importance in this -
'w01h is only the value of the currents ﬂowmg
”‘_'thl ough the glow-discharge tube.

Tﬁ .

Lur

flash- the said glow-discharge lamp, means
for connectmg the said glow lamp Wlth the
~output circuits of said vacuum tubes, means B

to bias the tubes so that only a small re~ -

e

- sence of impressed signals, means for. apply- a
ing signals to the input circuits of said vac-
uum tubes and means for superimposing the
~output 51gnals from said vacuum tubes upon o
said biasing potential to said glow lamp.

S

"100

normally maintaining said glow discharge R
tube above the flash potentlal blasing means

amplified signal potentials. are impressed -
upon said. glow tube. and the intensity of

3. Asystem for r eﬁresentmg current values”

‘as light intensities including a plurality of
vacuum tube amphﬁers ha,vmg their output
electrodes connected in parallel, means for .
impressing signals differentially upon the in-
put circuits . of said vacuum -tubes, means-

for biasing said tubes to a point Where only
a small resﬂual current flow occurs there-

through in the absence of signals, a glow
dlf:charge lamp connected in the output cir- )
‘cuit of said amplifiers, a source of high po--125

‘tential’ connected in series with said g]ow |
lamp and each of said amplifiers, said source

103'_ )

110

illumination of said glow tube is varied in -
proportion to the strength of 1 1ncommg 51g- :
nal impulses. "~
put of tube T2 dees not necessarily decrease

~in the same proportion that the plate current
- _output of the tube T1 rises.

115"

120

of .potential being of a value above that re-

: 0u1red for producing an initial glow in sa,ld

glow la,mp, sald output ‘circuit prowdmg

1?.".')
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a path for impressing amplified signals from -

sald amplifiers upon said glow lamp where-
by fluctuations in the signals appearing in

the output circuit of said amplifiers pro-

5 duces proportionate changes in the intensity
of glow in said glow lamp. R

- 4. An arrangement for stabilizing glow-

- discharge tubes which comprises a pair of
vacuum tubes having their outputs 1 paral-

10 Jel, a glow-discharge tube 1n the common out-

- put circuit of said vacuum tubes, means to
bias the tubes so that only a small residual
current flows therethrough in the absence of
impressed signals, and means for differen-

15 tially supplying signal potentials to said vac- - .

- uum tubes whereby current fluctuations in-

the output circuits of said tubes produce pro-

portionate intensity fluctuations in said glow-

discharge tube. ' " B

20 5. A stabilizing system for glow discharge -
~ tubes comprising a pair of thermionic tubes =
having their output circuits in parallel con-

 nection, means to bias the tubes so that onlya
- small residual current flows therethrough in

28 the absence of impressed signals, means to

~ supply signals differentially to the input cir-

. cuit of each of said tubes, and a glow dis- -
charge tube included in the parallel out-
put circuit of said tubes, said glow discharge

30 tube being responsive to the amplified signal

- input to produce changes in the intensity of

 glow therefrom.
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