
May 15, 1934. C, A. CUVER 1,958,986 
SIGNALING SYSTEM 

Filed Aug. 30, 1928 

AG. 47. 37-oooooo — SD 
[ 000000 /5 

é, — ̂ — \\ 
2-á CD M 

|- RS /ØN 7-{}-4 ? 7 iš 42 S5 Y Y 

//N ||||||| -- 

  



5 

0 

15 

20 

25 

30 

35 

40 

| 45 

50 

| 55 

Patented May 15, 1934 

UNITED STATES 

1,958,986 

PATENT OFFICE 
1,958,986 

SIGNALING SYSTEMI 

Charles A. Culver, Northfield, Minn., assignor to 
Wired Radio, Inc., New York, N. Y., a corpora 
tion of Delaware 

Application August 30, 
2 Claims. 

1928, Serial No. 303,068 
(C. 250-36) 

My invention relates to signaling systems in cuit is not excessive and the source of light 
general and more specifically to signaling SyS 
tems of the type employing light-sensitive cells. 
An object of my invention is t0 proWide a 

System for producing oscillations of electrical 
energy. 
Another object of my invention is to provide 

a system for generating oscillations of electrical 
energy the frequency characteristics of which 
Will be Substantially COinStant. 

Still another object of my invention is to pro 
vide a System for generating oscillations of elec 
trical energy Whereby the magnitude of the en 
ergy shall be at all times under easy and accurate 
control. 
Other and further objects of my invention re 

side in the specification following and in the 
accompanying drawing, Wherein Figure 1 is a 
schematic illustration of an embodiment of my 
invention; Figs. 2 and 3 are schematic illustra 
tions showing modifications of the signaiing SyS 
tem of my invention; and Fig. 4 is a Schematic 
circuit arrangement illustrating the signaling 
System of niny invention. 

In Fig. 1 of the accompanying diraWing, a 
light-sensitive element 1 is associated with a 
source of light variations 5. Light-sensitive elle 
ment 1, having a cathode 2, an anode 3 and 
a source of energy 4, causes vairiations of elec 
trical energy in the circuit interconnecting the 
Several parts when a Source of light variationS 
5 causes variations of light to be incident upOn 
the cathode 2 of light-Sensitive element 1. 
Fig. 2 of the accompanying drawing, light 
Sensitive element 1 is included in a circuit ar 
rangement comprising inducta, Ince 9, capacity 10 
and source of energy 4. The other reference 
characters correspond to those Of Fig. 1 in ciud 
ing a source of current variations 8 and Source 
of light variations 5. Source of light variations 
5 may be any type of gloW-discharge tube Where 
by variations of current produce Variations of 
light intensity. Such glow discharge tubes tusu 
ally employ an inert gaS Such as neon in an 
otherwise evacuated vesSel containing electrodes 
7 and 6. In Fig. 1 the Source of light Variations 
emitted from tube 5 causes VariationS in the 
photoelectron emission from cathode 2. Such 
variations in the photoelectron emission from 
cathode 2 will effect corresponding variations of 
current in the circuit of Which it is a part. In 
Fig. 2 such variations of current are employed 
to periodically charge the condenser 10. Con 
denser 10 is connected in multiple With an in 
ductance 9. Providing the resistance of the cir 

In 

variations from 5 sufficiently rapid, continuous 
wave oscillations will be produced. The fre 
quency of such oscillations Will depend on the 
values of inductance 9 and capacity 10 employed. 
When the Source of light variationS from 5, pr0 
ducing variations of resistance in 1, haS a fre 
quency approaching the natural frequency of 
circuit 9—10, the magnitude of the oscillatory 
current Will be relatively large. 
Suppose, instead of employing an independent 

Source of alternating energy 8 to actuate the gloW 
lamp 5, I employ a circuit arrangement as shoWin 
in Fig. 3. Any slight variation of the current 
through glow discharge tube 5, Will tend to mod 
ify the emission from the cathode 2. The mag 
nitude of the current for energizing glow. dis 
charge tube 5 is proportional to and will be lim 
ited by the internal resistance of the particular 
type of light-sensitive element employed. Be 
cause of the extremely Small Space current Oir 
saturation current, Which is usually mea,Sured in 
microamperes, the generated current oscillations 
may be amplified by connecting the output coil 
9a to the input circuit of a thermionic tube , am 
plifier. Because of the high frequency electrical 
oscillations that may be produced, in Such a cir 
cuit arrangement as illustrated in Fig. 3, thiS 
circuit arrangement may be employed aS a maS 
ter oscillator for any number of individual ther 
mionic tube amplifier circuitS. 

In Fig. 4 of the accompanying diraWing a 
Schematic circuit arrangement is shoWn employ 
ing a thermionic tube 15 for amplifying the gen 
erated electrical energy. Thermionic tube 15 has 
a control electrode 16, anode 14 and a cathode 17. 
Light-sensitive element 1, having a cathode 2 
and anode 3, is employed in a Series circuit ar 
rangement including inductance 9 and capacity 
10. T?The arrangement thus far is Similar to the 
circuit arrangement illustrated in Fig. 2, wherein 
light-sensitive element 1 is employed in a series 
arrangement including inductance 9, capacity 
10 and a Source of electrical energy 4. By again 
referring to Fig. 4- and remembering the opera 
tion of the circuit arrangement illustrated in 
Fig. 2, the operation of the System can be easily 
underst00d. ASSulming a Small change in the re 
Sistance of light-sensitive element i, a corre 
SpOnding variation of current is produced in the 
circuit 9-10 which in turn produces an oscilla 
tory current in the circuit 9-10. If an amplify 
ing circuit is associated With the circuit 9-10 
these high frequency oscillations of energy may 
be amplified. The oscillatory energy is associated 
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with the input circuit of thermionic tube 15 cauS 
ing a variation of potential applied to control 
electrode 16. The return circuit for control elec 
trode 16 includes resistance 19 completing the 
circuit to cathode 17. Capacity 18 is employedi 
for preventing the potential difference of control 
electrode 16 from reaching the circuit 9-10 and 
light-sensitive element 1. Variations of poten 
tial on control electrode i 6 produce correspond 
ing variations of current in the anode circuit. 
The anode circuit comprises a connection from 

anode 14 to cathode 17 and include:S SOUrce Of 
energy 11, capacity 12, inductance 13 and gloW 
discharge tube 5. The capacity 12 and inductance 
13 constitute a resonant circuit Which may be 
tuned to the Same frequency as that Cf resonant 
circuit 9-10. While the alternating current COm 
ponent of the output circuit froIn the amplifier 
tube may be largely trapped by the reSonant cir 
cuit 12-13 and taken off through the inductance 
21, it Will be Seen that the direct current COin 
ponent of this output circuit a.S paSSed through 
the Series-connected gloW tUibe 5 from the bat 
tery 11 Will be a uni-directional pUlSating Current 
and will thus vary the intensity of illumination 
produced by the gloW tube 5. The effective re 
Sistance of the resonant circuit 12-13 Will be 
Such as to provide a desirable protective resist 
ance against excessive floW of direct cu f'rent 
through the glow discharge tube, thus obviating 
the necessity for introducing a pure ohmic resist 
ance into this circuit. As a matter of fact, gloW 
discharge tubes Such as those employed in my in 
vention, may be operated to Walry the ililiitmiina 
tion thereof by very Small changes in the effective 
resistance of the circuit. Stich changes are, Of 
course, provided by the internal resistance of the 
amplifier tube. 
GloW-discharge tube 5 reSpCinds to variationS 

of current corresponding to Variations of Current 
in the circuit 9—10. The response to current va 
riations is exhibited by Variations in the inten 
sity of the glow discharge. The Variations in 
the glow-discharge or variations of light inten 
sity are caused to be incident upon cathode 2 of 
light-sensitive element 1 thereby cauSing a peri 
odic variation of resistance in the circuit 9-10. 
The magnitude of the current variations is of an 
increased Value thereby causing an increaSe in 
the magnitude of the oscillatory energy in the 
circuit 9-10. ThiS OScillatOry energy iS again 

1,958,986 
impressed on the control electrode 16 of ther 
mionic tube 14. Which in turn produceS WariationS 
of current in the anode circuit and corresponding 
variations in the glow-discharge of tube 5. It 
is therefore evident that the Walue Of the Oscilla 
tOry energy is increased each time and the cycle 
of Operation is repeated until saturation occurs. 
An output circuit 21 aiSSociated With inductance 
13 may be connected to any Suitable amplifying 
System (not illustrated) for amplifying the Out 
put of the oscillator ShoWn in Fig. 4. Output cir 
cuit 21 provides means for connecting Said oscil 
lator into any System in which an oscillator is 
UlSed. 

It is UnderStood that my in VentiOn is not to be 
reStricted to the precise circuit arrangementS 
illustrated in the accompanying drawing and 
described in the foregoing Specification bUt only 
as defined in the Scope of the appended claims. 
What I claim as new and desire to Secure by 

Tuette'S Patent Of the United StateS is a S folloWS: 
1. Ali o Scillatory circuit comprising a gloW 

diScharge tube, a, light Seisitive device adjacent 
to and illuminated by said gloW-dischallige tube, 
a, SCurce of electrical energy and a parallel tuned 
circuit in Series with Said glow discharge tube 
Whereby the frequency of electrical variations 
in Said OScillatoly circuit originating in Said light 
Sensitive device is determined and the intensity 
Cf discharge of Said g?OW-discharge tube Variably i 
illUrlinates Said light Sensitive device, an am 
plifier tUabe having ain input circuit Which in 
Cludies Said ligt Sensitive device and a, º Second 
tüned Circuit in Shllunt With Said input circuit, 
Said tube haviling an anode connected to the first 
Said tuned circuit and the two Said tülied cil’’- 
CUitS being Substantially resonant to the Same 
frequency. 

2. An oscillator comprising a, gloW discharge 
tube, a photoelectric cell adjacent to and illumini 
Inated by said glow discharge tube, a tuned cir 
cuit electrically coupled to Said photoelectric cell, 
an electrOn tube amplifier the input circuit Of 
which includes said photoelectric cell and Said 
tuned circuit, energizing circuitS for Said am- : 
plifier, a Second and parallel tuned circuit in the 
anode circuit Of Said electron tube amplifier, and 
a load circuit electrically coupled to Said SecOnd 
tuned circuit, Said gloW discharge tube being in 
cluded in Series With Said Second tuned circuit. 

CHARLES A. CULVER. 
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