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3 Claims.

My invention relates to signal transmitters and
more particularly to keying arrangements there-
for. Still more particularly it relates to trans-
mitters of the type shown in my copending appli-
cation, Serial No. 249,180, filed January 24, 1928,
and entitled Carrier current selective systems of
which my present application is a continuation in
part.

It has for ore of ils objects to provide a system
whereby a high frequency transmitter may be
rendered completely operative, or totally inoper-
ative, in response to slight variations in & control
electromotive force. In this way a very sharp
response of the transmitter, or sharp definition
between the “on’” and “off” periods thereof, may
be had even though the applied control electro-
motive force may vary relatively gradually or
through a small range.

The novel features which I believe to be char-
acteristic of my invention are set forth with
particularity in the appended claims. My inven-
tion itself, however, both as to its organization and
method of operation, together with further ob-
jects and advantages thereof may best be under-
stood by reference to the following description
taken in connection with the accompanying draw-
ing in which Figs. 1 and 5 ill. strate my invention
as applied to different applica.ions of utility, and
Figs. 2, 3, and 4 indicate certain characteristics
with reference to the operation of the equipment
shown in Fig. 1.

Referring to Fig. 1, I have shown therein at 2
a transmitter which is controlled in accordance
with my invention. In the application of utility

5 shown in Fig. 1 the transmitter 2 is employed for

the purpose of selectively controlling remotely lo-
cated electroresponsive devices 3 and 3’ by means
of high frequency currents transmitted over the
lines of a power distribution system indicated at 1.
These currents may of course be of high fre-
quency or of any other characteristic which ren-
ders them readily separable from the currents of
the power system. The receiving devices 3 and
3’ are each provided with contacts 4 and 4’ for
controlling signal circuits 5 and 5’ respectively.
These receiving devices may comprise any suit-
able means which is operable to close the contacts
4 only when supplied v :th currents from a plural-
ity of sources. In the form shown in Fig. 1 it
comprises a relay having two coils 6 and 7, the
former of which is adapted to be supplied with
currents in response to the transmitting device 2,
and the latter of which is adapted to be supplied
with currents from the above mentioned associ-
ated induced member in a manner presently to be
described. 8 and 8’ represent receivers such as
are commonly employed in carrier current sys-
tems and may comprise rectifying means for the
carrier current wave, demodulating means where
modulated carrier waves are employed, or which
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may comprise a simple tuning, or filtering, device
whereby the carrier currents may be supplied di~
rectly to the coil 6 and 6’ of the devices 3 and 3’.
A receive of a type which may be employed is
shown in Patent 1,522,581 of Lloyd Espenschied.

9, 10 and 10’ represent windings such as those
of the usual stator winding of an induction motor.
These windings are wound upon a closed iron core
and are adapted to be supplied with polyphase
currents from the distribution system 1. One of
these windings, 9, is located at the transmitting
station and the others, 10, 10’, are located in sta-
tions at which signal devices are to be operated.
Each of them is associated with a corresponding
transmitting or receiving device in a manner pres-
ently to be described. Induced members 11, 12,
12’ comprise single phase windings each of which
is mounted upon a suitable magnetic core which
is adapted for rotation about the axis of the wind-
ings 9, 10, 10’, or, about the axis of rotation of

the rotating field which is set up within the wind- -

ings 9, 10, 10’.. These windings are adapted, by

means not shown, to be maintained stationary in

any one of a plurality of positions, and conse-
quently these windings have induced therein a
single phase alternating current potential from
the windings 9, 10, 10’ having a phase relation
with the source 1 which is dependent upon the
position in which the induced member is main-
tained. Energy is supplied from each of these
induced windings 11, 12, 12’ through suitable
transformers 13, 14, 14’ and electron discharge
devices 15, 16, 16’ to the associated signal ap-
paratus 2, 3, 3’. Each of the transformers 13, 14,
14’ receives alternating current from the associ-
ated winding 11, 12, 12’ such that they operate
above the point of saturation. For this reason
these transformers preferably have cores of metal,
such as permalloy or other metal, having high
permeability. Electron discharge devices 15, 16,
16’ are of the usual glow-tube construction and
comprise vessels which are filled with suitable
gas, such as neon or argon and in which are en-
closed electrodes which are dissimilar, either as
to shape or as to composition, such that a recti-
fying action is effected. For the purpose of illus-
tration I have shown within the transmitting de-
vice 2 a resistance 17 connected in circuit with
the secondary winding : the transformer 13 and
the electron discharge device 15 and which is also
connected between the grid and filament of the
electron discharge device 18 which is employed in
the transmitter. This transmitter may comprise
an oscillation generator or amplifier or other suit-
able device, which is normally employed in car-
rier current transmitters and is adapted by.dis-
charge device 18 to be operable only when a cer-
tain potential is impressed upon the resistance 17,
due to direct current flowing through the elec-
tron discharge device 15. That is discharge de-
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of the manners now well known in the art. One
manner in which this keying may be effected is
shown in United States Patent No. 1,888,077 to
Gardiner in which the electron discharge device
18 may be considered to correspond to appli-
cant’s electron discharge device 18.

As thus arranged the operation of my device is
as follows: When the windings 9, 10, 10’ are
supplied with polyphase currents from the dis-
tribution system 1 s rotating field will be set up
within these windings with the result that single
phase alternating currents having the form shown
in Fig. 2 will be impressed upon the induced wind-
ings 11, 12, 12’. This alternating current will
produce in the secondary windings of the satu-
rated core transformers 13, 14, 14’ potential hav-
ing a wave shape such as that shown in Fig. 3.
It is well known that electron discharge devices
of the type described will pass current only when
the potential applied thereto reaches a predeter-
mined value, at which value these devices break
down and a discharge current is caused freely to
flow through the device. This breakdown volt-
age of the devices 15, 16, 16’ is represented at
a in Fig. 3. Since these devices are rectifying
devices it will be seen that a direct current will
flow therethrough and consequently through the
resistance 17 at the transmitter, and the wind-
ings 7 and 7’ of the receivers only in periodic
pulsations, one pulsation occurring during each
cycle of the alternating current waves which are
impressed upon the induced members 11, 12, 12’
and during the time when the potential on the
induced windings is at substantially a maximum
value. This current will be supplied to the re-
sistance 17 and the windings 7, 7° through a time
interval b (Figs. 3 and 4) of ®ach cycle of the
alternating current wave which is impressed upon
the associated induced member of the respective
devices 9, 11; 10, 12; 10’, 12’. Accordingly the
transmitting device 2 will supply currents to the
receivers 3, 3’ only during this short interval of
the wave which is impressed on the winding 11
and the receivers are in condition to respond to
this current during a corresponding portion of
the wave which is impressed on members 12, 12’°,

Any suitable indicating means, such as pointers
19, 20, 20’, indicating the position which the
induced members 11, 12, 12’ occupy with respect
to the stator windings 9, 10, 10’ respectively may
be employed. It will be seen that with the point-
ers 19 and 20’ located in the position shown in
the drawing that the winding 7’ and the re-
sistance 17 will be simultaneously energized dur-
ing an interval b of each cycle of the alternating
current wave, whereas the period of energization
of the winding 7 will be displaced in time phase
relation with that of the winding 7° and the re-
sistance 17 by about 90 degrees, this relation being
controllable by adjusting the position of the in-
duced members 11, 12, 12* with respect to their
associated windings 9, 10, 10’ respectively. Since
each of the windings 6, 6’ are energized simul-
taneously with the resistance 17 by means of
carrier currents which are transmitted over the
distribution system 1, it will be seen that wind-
ings 6’ and 7’ of the receiving device 3’ will be
simultaneously energized, thereby closing the
contacts 4’, which in turn close the signal circuit
5’ of any suitable device which is to be operated.
The windings 6 and 7 of the receiver 3 will not
be energized simultaneously and accordingly this
device will not be operated.

If it be desired to operate the device 3 this
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may be accomplished by moving the pointer 19
to the left through substantially 90 degrees. This
will cause the simultaneous energization of the
windings 6 and 7 and the ¢onsequent closing of
the contacts 4 for controlling the signal circuit.

" As thus arranged the receiving device 3’ will not

be operated.

It will be apparent from this description that
where a number of receiving devices are to be
operated selectively from a single transmitter the
induced members of each of these devices will

.be adjusted at a different angle with respect to

the position occupied by the induced member of
the transmitter at any particular time. Then
any receiver may be selectively operated by mov-
ing the pointer 19 of the transmitting device to
the position corresponding to the position occu-
pied by the pointer 20, 20’ of the selected receiver.
To prevent unintentional operation of a remote
device while the induced member 11 is being
moved from one position to another a switch 29
which is connected in series with the electron
discharge device 15 may be opened during this
operation.

It will thus be seen that the transmitter 2 is
controlled through the saturable transformer 13
and the glow discharge device 15 in such a way
as to produce a sharp definition between its
“off” and “on” periods in response to a control
electromotive force which varies in a much more
gradual manner as shown by Fig. 2.

In Fig. 5 I have shown a radio transmitter 2
which may be of the same construction as the
transmitter 2 of Fig. 1, but which is adapted for
the transmission of radio telegraphic or facsimile
signals. This transmitter of course includes an
electron discharge device 21 and a resistance 27,
the voltage of which is controlled through elec-
tron discharge devices 18, 15, 22 and amplifier 23
from a source of telegraphic or facsimile signals
24. The source 24 of signals may of course be
located at any desired point but frequently it is
located at a distance from the transmitter 2 and
is connected thereto by means of a transmission
line 25. To indicate distance between the source
24 and the amplifier 23 I have indicated a vertical
dotted line 26 on the drawing.

. Where facsimile signals are being transmitted
it may occur that there is very little difference in

intensity between the signals received by the am-

plifier 23 corresponding to light portions of the
material in which the signals are transmitted and
the signals corresponding to the dark portions
thereof. ‘This may. be the case, for example,
where the signals are being transmitted in ac-
cordance with typewritten material in which the
letters are, for example, grey on white paper.
Further it often occurs that there are undesired
noise currents supplied to the amplifier 23 due to
extraneous effects upon the line 25. It is neces-
sary therefore that the equipment whereby the
transmitter 2 is controlled be capable of close dis-
crimination with respect to voltages received from
the line 25 thereby to prevent operation of the
transmitter in response to undesired noise cur-
rents on the line 25 or signals of magnitude less
than those which are to be transmitted to a re-
mote point. To accomplish this effect the dis-
charge devices 22 are arranged to rectify the re-
ceived signals thereby to produce a unidirectional
voltage upon\a resistance 28 which is connected
in the anode circuit thereof.  The voltage on this
resistance varies in accordance with the signals
received from the line 25. One terminal of this
resistance is connected to the cathode of the dis~
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charge device i8 and the other terminal is eon-
nected to the grid of the discharge device 18

through a glow discharge device 15. A resistance

17 is also connected between the grid and cathode
of the discharge device 18. The discharge device
15 is shown as one of bilateral characteristics but
it will of course be understood that a device of
unilateral characteristics may be used as well.
When the voltage on resistance 28 exceeds a cer-
tain predetermined value the discharge device 15
breaks down and passes current through resist-
ance 17. This current flows in the resistance 17
in such a direction as to impress a negative poten-

~ tial upon the grid of discharge device 18. The

device 18 then becomes of high impedance and
interrupts the flow of current through resist-
ance 27 thereby reducing the negative potential
on the grid of discharge device 21 to such an ex-
tent as to permit the device 21 to become opera-
tive thereby to render the transmitter capable of
transmitting signals as described in connection
with Fig. 1. The device 21 may comprise any
discharge device of the transmitter whereby the
operation of the transmitter is controlled such,
for example, as the oscillator, or amplifier, as pre-
viously mentioned in connection with Fig. 1 and
as illustrated in the above referred to Gardiner

patents. When used as an oscillator or amplifiér

an alternating current element will, of course, be
included in the grid circuit as indicated by the
transformer shown on the drawing and bearing
the legend “Input”. A corresponding output ele-
ment will also be employed in the anode circuit.
The effect of the discharge device 18, it will be
seen, i1s to amplify the voltage appearing on re-
sistance 17 and to change its polarity, It will
thus be seen that the transmitter 2 is capable of
transmitting currents of the full rated capacity
of the transmitter in response to currents re-
ceived from the line 25 which vary but slightly
in magnitude from those currents the transmis-
sion of which is to be avoided.

While I have shown particular embodiments of .

my invention it will be understood that I do not
wish to be limited thereto since different modi-
fications may be made, and that I contemplate by
the appended claims to cover any such modifica-
tions as fall within the true spirit and scope of
my invention. )

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. In a system for keying the output from a
transmitter including a source of oscillations in
accordance with the variations of a second source
of varying electromotive force, the magnitude of
the electromotive force of said second source in-
creasing momentarily at times from a value below
to a value above a predetermined value and sub-
sequently decreasing to a value below said prede-
termined value, the value of said electromotive
force differing at times from said predetermined
value by but slight and changing amounts, the
combination of means for causing operation of
said transmitter only when the electromotive
force of said source exceeds said predetermined
value and for preventing operation of said trans-
mitter in response to variations in said electro-
motive force below said predetermined value, said
means being constructed and arranged to control
the operation of said transmitter in response to
the voltage appearing between the electrodes of
an electron discharge device, an impedance con-
nected between said electrodes of said discharge
device, and a circuit whereby said discharge de-

vice is controlled, said circuit including said im-

pedance, said source of electromotive force and a -

second electron discharge device, said second elec-
tron discharge device being adapted to break
down and pass current- only when the electro-
motive force applied between the electrodes
thereof exceeds said predetermined value, the
current then passed by said discharge device be-
ing sufficiently abrupt to render said transmitter
completely operative, thereby to produce sharp
definition of signals transmitted by said trans-
mitter,

2. In a system for keying the output from a
transmitter including a source of oscillations in
accordance with the variations of a second source
of varying electromotive force, the magnitude of
the electromotive force of said second source in-
creasing momentarily at times from a value below
to a value above a predetermined value and sub-
sequently decreasing to a value below said prede-
termined value, the value of said electromotive
force differing at times from said predetermined
value by but slight and changing amounts, the
combination of means to control the output from
said source of oscillations in response to voltage
between the electrodes of a discharge device, said
means including an impedance connected be-
tween said electrodes of said discharge device, a
second electron discharge device connected in cir-
cuit with said impedance and said source of vary-
ing electromotive force; the electromotive force
of said second source being impressed upon the
electrodes of said second electron discharge de-
vice, said second-electron discharge device being
adapted to break down and pass current only
when the magnitude of the electromotive force of
said second source increases above said predeter-
mined value, the current then passed by said dis-
charge device being sufficiently abrupt to render
said transmitter completely operable thereby to
produce sharp definition of signals transmitted
by the said transmitter.

3. In a system for keying the output from a
transmitter including a source of oscillations in
accordance with the variations of a second source
of varying electromotive force, the magnitude of
the electromotive force of said second source in-
creasing momentarily at times from s value below
to a value above a predetermined value and sub-
sequently decreasing to a value below said prede-

termined value, the value of said electromotive

force: differing at times from said predetermined
value by but slight and changing amounts, the
combination of means whereby the output from
said source of oscillations is controlled by a dis-
charge device, said discharge device having a
grid electrode and cathode electrode, one of said
electrodes being connected to one terminal of said
second source of varying electromotive force, a
resistance connected between said grid and cath-
ode electrodes, a second electron discharge device
connected between the other terminal of said sec-
ond source of varying electromotive force and the
other of said electrodes, said second electron dis-
charge device having a pair of oppositely disposed
electrodes enclosed in an attenuated gaseous me-
dium whereby said device breaks down and passes
current only when the voltage of said source ex-
ceeds a predetermined value, the current then
bassed by said discharge device being sufficiently
abrupt to render said transmitter completely op-
erative, thereby to produce sharp definition of
signals transmitted by said transmitter.
ALAN S, FITZ GERALD,

3

10

16

20

26

30

40

45"

50

55

60

€5

70



