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_ 6 Claims,

This invention relates to-a signaling system

. especially adapted. for linemen who may" wish

to signal the central office or other station from
any point along the line at which they may be

5. working.

10

The purpose of the 1nvent10n is to prov1de a
signaling arrangement which may utilize the same
wires that are employed in . telegraph circuits

. without in any manner interfering with such cir-
to provide a signaling system.which is-

cuits;
simple in: construction,. requiring practically no
supervision and is dependable; also one which

. requiresa compact and light eqmpment to be car-

- 20

.25

30

35

40

o
[

58

ried by the linemen.
. In the following description I shall refer to the
accompanying drawings in which—

‘Figure 1 is a diagram illustrating a circuit ar-

rangement embodying my invention, and

Figure 2 is a modification therepf. :

The conductors for the signaling (:1rcu1t may
comprise a wire from any two circuits in which
“one is ungrounded. I may therefore eniploy a
wire from each of two metallic mrcults as illus-
trated in the drawings. These two circuits may
or may not be portions of two superposed sys-’
tems, such as shown for instance in patents
granted to R. V. Morgenstern Nos. 1,758,900 and
1,817,702. I may use one common wire of &
metallic circuit and two or more grounded cir-
cuits, each grounded circuit being connected to

a different signaling set. The lineman would then
connect his portable set to the common metallic:

wire and to the particular wire of the grounded
circuit to which the desired station is connected.

The metallic circuits are substantially the
same as each of the side circuits shown. in said
Patent 1,758,900 and therefore need not be fur-
ther described herein. 'The pair of wires em-
ployed for my signaling circuit include the wire
2 of one metallic circuit and the wire 2’ of the
other metallic circuit. At the terminal stations
or other stations at which the sighaling appara-
tus is located there is installed a signal respon-
sive device which comprises an-electrostatically

5 controlled gas discharge tube 5 having the char-

acteristic of continuing in operation after being
started by application of potential to the starting
electrode until it is stopped by some external

means, as by opening the circuit of the anode.
0 One type of device which may be employed for .

my purpose comprises a three-element thermionic
gaseous discharge tube having an anode or plate
6, a cathode 7 and a grid or starting electrode 8.
In this type the grid-is in the form of an inverted
cup composed of fine wire mesh which completely

(Cl 177—352)

surrounds the cathode By means of'a small bat-

tery 10, a negative bias is-applied to the grid
which prevents the operation of the tube until a

predetermined critical voltage is impressed upon
The instant -the critical voltage is*

the grid.’
reached, a discharge takes place in ‘the plate
circuit of the full value produced by the battery

or generator 12 which is maintained irrespective -

[

of the starting electrode potential until stopped

by some external means. ‘The action of the: tube’

in" continuing the discharge ‘unaffected: by the
grid voltage and until the voltage of.the plate 10 is
reduced or stopped, is attributed to the formation

<10

of a sheath of positive ions around the grid, usual-

1y only a fraction of a millimeter in thlckness,**
which ‘contains the entire voltage drop between -

the grid and the surrounding space.: Varying ‘the
potential of the srid merely changes the thickness
of this sheath without affecting the potential of
the remaining space. The action of the grid may,

* therefore, be likened to a trigger which is effective

to initiate the discharge but which has no further

infiuence on the discharge, being thus distin-
guished from the usual audion grid, which exerts
a ‘continuous- influence on the discharge-through’

the tube.
' In the output circuit of this thermionic tube or
relayis included thelocal battery or generator 12

and the winding of a neutral relay 14. The arma- -

ture of the relay 14 is adapted to close a circuit

which actuates a signal 15 that may be either -

visual or audible.

The lineman carries a compa,ct 11ght equlp-
ment 20 containing a suitable generator 21 of rel-
atively high potential, which may consist-of dry
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cells and in series with the generator is a high -

resistance 23 and an inductance 24 of high value.

The choke coils are inserted for the purpose of
protecting against the passage of telegraph or
carrier current signals from one line to the other.
The resistance in the lineman’s set prevents any
appreciable current flow and also guards against
any duplex balance change in the two metallic

‘circuits when they are connected through the

lineman’s set. The grid bias on the thermionic
tube is maintained at a value which will prevent

the operation of the tube due to the small po-
tentials existing' between the two metallic cir-
cuits.

The operation of the signaling system will be
evident to engineers and to those familiar with
circuits of this character from the above descrip-
tion of the apparatus employed.

‘When a lineman out on the line desires to sig-
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nal the central office or other statmn equipped '
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with the s1gna1 receiving apparatus he connects
the contacts or clips attached to the flexible con-
ductors 25.of his set to the proper conductors of
the two.¢ircuits which form the pair of lines of
the signaling system, thus applying a potential of
critical value to the grid 8, thereby causing an
immediate discharge through the tube which con-

tinues. in:the.local or. output:circuit of ‘the: tube :

. until the circuit s broken by the ‘atténdant at

the switch 26. This current in the local circuit en-

ergizes the relay ‘14, thus operating the signal“157

In Figure 2 I have illustrated:an-arrangement:

for signaling the several stations selectively. ‘Sta-

v

~plication ‘0f- g lower.voltage.”
-:the.lineman. has -reduced: the voltage of :his. sig--
naling. Jbattery 21 the proper amount, he ean -sig-.;

“tions A and B-may be 51gna1ed in-the manner: pre-‘~<
viously described. If it is- desired. {0-signal:only
_station B, the lineman reduces the voltage ¢f his

signaling battery 21 by cutting out some of the
cells.

the tube 5 at station B will start upon the ap-

snal : statlon B ‘without. affectlng the - s1gnal re-

25"

~.Verse. manner..
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ceiver at station A. -

-‘When stations-A or B are being sxgnaled sta--.

~tion C.isnot:affected because the grid and cathode:
"..elements: are eonnected to the lines in.the Te=.
Consequently when. the lmeman_
desires to signal station C he reverses the: battery. :
. connections 25 of his. portable set 20 in: the man-

- ner-indicated: in dofted lines. -

I have -deseribed in detail the spec1ﬁc arrange-,,
rments shown forthe purpose of.clearly. disclosing
- my- mventmn Jbut it. will be evident to engineers
--.that. various modlﬁcatlons and . changes-in-the

.-circuit: arrangements: may. be..made within. the
--seope: of-the. mventlon -

2040

I-claim:

cnc1sIn ey commumcatlon system a: palr of .con-
~-ductors;: each conductor forrmng -one leg of sep- -

- arate commumcatlon circuits carrying intelligence

.:signals; termmal apparatus including an.electro- .
~'statically eontrolled: gaseeus discharge tube hav-.
45 ing. its. input circuit bridged between sa1d con-

The grid biasing battery 10 at station A is
. of higher voltage thah that at station B.and, hence

_said.conductors.

1,990,232

ductors and its output circuit connected to an
electroresponsive ‘device, said tube having grid,

anode and cathode elements so constructed and

arranged that, when started, the current flowing

between anode and cathode is unaffected by. the

grid potential, biasing means in said input circuit
to determine the starting. natential,.and portable

‘means adapted to be bndged across:said conduc=
‘tors at any desired points, ‘said portable means

including ‘a .potential source adapted to impress
a. potential suﬁiment to ‘initiate a -discharge in
said-tube. :

2.In a. commumcatlon system- as: defined -in
‘claim 1; means:for interrupting the’ ﬁow of cur-

“rent. in the. output circuit.

3. In a communication system as:defined in
claim 1, an impedance element in series relation
with said -potential source to thereby ‘limit the
flow of, eurrent and prevent any disturbance in

. sald lines due to the connection of said source:
-Accordingly when ...

" 4.:In % communication: system, a" palr of* con-

‘..duc ors; each conductor: forming one ‘leg’ of-‘sép~

arate:-communication * ‘circuits carrying intel-

- ~ligence: signals, ‘a plurality of stations each pro-

vided - with apparatus including a thermionié
gaseous discharge tube ‘having its-inputcircuit

-bridged. between :said:.conductors:and:its: output
“eircuit connected to an electro-responsive: device,

:said: tube being. characterized by contlnuous cur<:
-rent flow in its ‘output’ after starting, biasing: '

means- in- said input: circuit ‘to detefmine’ the

starting-potential and: portable means adapted to"

be brldged across said conductors at-any’ desired

points, said portable means mcludmg a potential
-source adapted to-impress a potential suﬁiment to

start the operation of a tube.
5. In‘a-communication as:defined in- claim 4,
certain of said tubes being biased to different po-
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tentials,. and means to. vary the, potential of the“ Mo

potential source in'said portable means. .
6..In a communication as defined in clalm 4,
certain of said tubes being reversely ‘connected to
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