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This invention relates to radio transmitters, 
and has particular reference to a method of and 
apparatus for automatically controlling radio 
transmitters during idle time periods. 

Hitherto, it has been found necessary in the 
radio field, in communicating between transmit 
ting and receiving stations, to key the transmitter 
continuously during intervals between the trans 
mission of message Waves in Order. that the at 
tendant at the receiver might be able to keep 
the Set tuned to the transmitted Wave, otherwise 
there exists the danger of losing contact between 
the receiving and transmitting stations. This 
necessity for continuous keying of the transmit 
ter is due, to a great extent, to the absence of 
heterodyne oscillators in most receivers which are 
sufficiently constant to enable the receiving sta 
tion to receive the transmitted Waves Over long 
periods of time without retuning. Another rea 
son for keying during idle periods is to assure the 
receiving operator that the transmitting system 
is functioning properly, lest any failure in the 
transmitter during the idle periods be not de 
tected until it is too late to receive a desired 
ImeSSage. 
Observations have shown that the percentage 

of idle time on high frequency radio transmit 
ters often averages 50%, and that a very large 
proportion of power and tube costs is being ex 
pended not for the transmission of messages, but 
solely to maintain contact. 
The present invention provides an arrange 

ment which overcomes this great expenditure of 
power and effects a considerable Saving in the 
cost of operation. . 
One of the objects of the present invention is 

to effect this economy in an automatic manner, 
and this is accomplished by a start-stop control 
at the transmitter which is respOn,Sive to the 
absence of message signals over the circuit for 
a predetermined interval of time for connecting 
the transmitter to a special local keying arrange 
ment, and to the presence of message Signals on 
the circuit for reassociating the transmitter with 
the distant telegraph station for the transmis 
Sion of meSSage WaVeS. 
A feature of the invention lies in the apparatus 

for accomplishing this object which comprises a 
vacuum tube relay whose operation is controlled 
by the charge stored up on a condenser, the re 
lay, in turn, controlling the transfer of the radio 
transmitter from the message channel to the 
local idle time keyer. In the preferred embodi 
ment of this invention, the keyer consists of a 
commutator or contact wheel having one or more 

(C. 250-17) 
contact segments in continuous association with 
a Suitable keying voltage, the latter being utilized 
to influence the transmitter through a circuit 
Which includes the segments of the commutator. 
From a broad aspect, the invention comprises 

automatic start-stop local keying mechanism for 
transmitting between messages very light dots 
and dashes which mechanism reduces the aver 
age key down time to any desired fraction, for 
example, a third or a quarter of the normal key 10 
down time. Such an arrangement reduces all 
signal Spaces to a time interval short enough to 
effect a considerable saving in power and tube 
cost, but sufficiently long to enable ready retun 
ing at the receiving station. 5 
The invention is described in more detail in 

the following Specification which is accompanied 
by drawings, wherein Figure i illustrates, sche 
matically, a complete transmitting arrangement 
provided with an automatic idle time keyer; Fig- 20 
ure 2 illustrates, graphically, the relative time 
intervals in which the vacuum tube relay of the 
idle time keyer functions; and Figure 3 illus 
trates, by Way of example only, the keying down 
time of the transmitter for an international test 25 
signal with and without the provision of the 
automatic idile time keyer. 

Referring to Figure 1, there is shown a radio 
transmitter which is connected by means of 
a landline or channel 3 with a distant tone keying 30 
means 2 located at a remote telegraph Station. 
In circuit with the transmitter f there is pro 
vided a simple tone detector and telegraph relay 
circuit indicated in box 4. Within which there is 
shown a vacuum tube 5 in whose output is a two 35. 
winding relay 6, the circuit 4 functioning to 
detect the interrupted message tone Signals trans 
mitted over telegraph line 3 which are amplified 
by audio frequency amplifier T. Relay 6 is com 
posed of two windings, the upper one of which 
is biased to normally keep the armature of the 
relay in its upper position, as shown in the draw 
ings, and the lower one of which responds to cur 
rent variations in vacuum tube 5 to apply a nega 
tive voltage of -200 volts to the local automatic 
idle time keyer circuit 8. It will be appreciated, 
of course, that, if desired, other relay means than 
circuit 4 may be employed; for example, the cir 
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cuit shown and described in U. S. Patent 1,887,236, 
granted November 8, 1932, may readily be used in 50 
place of detector relay circuit 4. 
Connected to relay 6 is a local keyer 8 com 

prising, essentially, a vacuum tube 9 in whose 
output circuit is an electromagnetic relay fo, the 
latter controlling through its armature 3, in 55 
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2 
an obvious manner, the transfer of the radio 
transmitter over lead from tone detector 
and telegraph relay 4 to the commutator and 
contact wheel assemblage 2, and vice Versa. 
Vacuum tube 9 is normally arranged not to paSS 
current while signals are being transmitted by 
the keying means 2 at the telegraph station. In 
circuit with the grid and cathode of tube 9 is a 
large condenser 4 which is caused to charge up 
negatively during keying from the telegraph sta 
tion to a value sufficient to bias the grid poten 
tial of the tube 9 an amount in excess of that 
required to keep the plate current of tube 9 at 
zero. In the absence of signals, however, the 
negative potential on the condenser decreases to 
Zero or to a small positive value in order to per 
mit passage of relatively large plate Current 
through tube 9, thereby causing the operation of 
relay f () which, in turn, functions to transfer 
the radio transmitter circuit f from the 'tone 
detector and telegraph relay circuit 4 to the con 
tact wheel 2. 
The contact wheel 2 comprises any suitable 

interrupter keying means, Such as a vacuum tube 
arrangement or a continuously rotating Cam ar 
rangement or commutator, such as indicated in 
the drawings, for causing the transmission of very 
light dots and dashes, or on and off modulated 
signals requiring, say, one-third to One-quarter 
the average key down time as does normal keying. 
In the particular embodiment shown, there is 
provided an adjustable brush B on the contact 
wheel which may be moved away from or towards 
the center in order to change the relative length 
of the contact and space time. Since the con 
tact segments A do not grow narrow as rapidly 
as do the insulation segments C, it will be evident 
that any movement of the brush toward Or away 
from the center of the contact Wheel Will change 
the relative length of contact and Space time. 

In the operation of the idle time keyer 8, the 
grid of the tube 9 has impressed upon it a po 
tential Which, while the distant telegraph Station 
operator is keying the apparatus 2, is the aver 
age of -4-2.5 volts obtained from the flow of cur 
rent of the 5 volt source through the 30,000 ohm 
resistor and -200 volts, that is to say, about -100 
volts. The potential on the grid will remain 
substantially constant at this time due to action 
of the 250,000 ohm resistor and the condenser 
f4 in Slowing up the response of the grid poten 
tial to the potential variations due to keying. 
The grid voltage required on the tube 9 to allow 
sufficient plate current to flow therethrough to 
operate the relay O is about Zero. When keying 
from the telegraph station 2 over the message 
channel 3 ceases, relay 6 will be in the position 
indicated in the drawing and the Voltage on the 
grid of tube 9 and condenser 4 will start to rise 
to about --2.5 volts, thus starting the discharg 
ing of the eight microfarad condenser 4 through 
the 250,000 ohm resistor. After about five or 
more seconds, depending upon the value of the 
condenser 4, the condenser will have discharged 
by an amount sufficient to raise the grid poten 
tial to zero, thus causing relay 0 to operate and 
throwing the control of the transmitter from 
the message channel 3 and telegraph station 2 
to the local commutator or keyer í 2. 
mutator Will then key the transmitter to send 
out very light dots and dashes, or on and off 
modulated Signals having a length much less 
than the average key down time, as indicated 
in Figure 3. 
When station 2 resumes keying, the grid po 
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tential of tube 9, which has been at about --2.5 
volts, will quickly fall below zero, due to the 
application of -200 volts on the contact of relay 
6 to the 250,000 ohm resistor as this relay oper 
ates, and relay 0 will release, thus transferring 
the control of the transmitter again to the tele 
graph station 2. 

Figure 2 indicates in a qualitative Way the 
relative time intervals in the functioning of the 
idle time keyer 8 wherein graphs indicate the 
time in seconds for the potential on the grid 
of the tube 9 to build up to a value Sufficient to 
operate the relay, and the time within which the 
potential on the grid will fall to a value too low 
to maintain relay to operated. It will be noted 
that about 7.5 seconds is required after the re 
mote control keying from telegraph Station 2 
stops before the transmitter is Switched over 
to the local keyer f2 while only about 0.025 sec 
ond is required to restore the transmitter to 
the remote control telegraph station 2 after key 
ing from the telegraph station starts. In actual 
practice, the keying of the transmitter Was 
found to revert from contact wheel 2 to the re 
mote control station 2 so quickly that, on hand 
keying, there Was no noticeable loSS of even the 
first dot, So far as the ear could observe. 

Since the details of the transmitter are Well 
known in the art and form no part, per se, of 
the present invention, the operation of this trans 
mitter Will not be described other than to say 
that it functions in response to the application 
of Suitable voltages over lead i?, the two tubes 
15 acting in parallel to reduce the voltage on the 
anode or Screen grid or both of the radio fre 
quency amplifier tube 6 when the tubes 5 
paSS Current. 

It will be understood, of course, that the in 
vention is not limited to the precise arragement 
of parts ShoWn, since it may be modified to meet 
Various conditions encountered in its use without 
departing from the Spirit and Scope thereof. 
I claim: 
1. In a communication System, a transmitter, 

a meSSage channel in circuit. With Said trans 
mitter, a device for enabling Said transmitter 
to Send interrupted Signal characters which are 
repeated at intervals, and retarded actuating 
means in circuit with said message channel and 
responsive to the absence of message waves in 
Said channel only after the lapse of a plurality 
of Seconds for disconnecting Said transmitter 
from active control of Said channel and for op 
eratively aSSOciating Said transmitter with Said 
device. 

2. In a radio communication System, in com 
bination, a telegraph station, a remote radio 
transmitter, a line extending from said station 
to Said transmitter, an electron discharge device 
circuit at Said transmitter for keying said trans 
mitter in accordance With the Signal characters 
received by said circuit over said line, another 
keyer at Said transmitter for causing the trans 
mission of predetermined signal characters at 
intervals, and automatic retarded action switch 
ing mechanism at Said transmitter responsive to 
the failure of Said electron discharge device cir 
cuit to key said transmitter for a predetermined 
period of time for transferring the control of said 
transmitter from said electron discharge device 
circuit to Said keyer, said last keyer having means 
for varying the interval between transmission 
of signal characters. 

3. In a radio communication system, in com 

0. 

5 

20 

30 

40 

45. 

50 

55. 

60 

65 

S 



2,053,661. 3 
bination, a telegraph station, a remote radio 
transmitter, a line extending from said station to 
Said transmitter, an electron discharge device 
circuit at said transmitter for keying said trans 
mitter in accordance with the signal characters 
received by said circuit over said line, another 
keyer at Said transmitter for causing the trans 
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mission of Signal characters at intervals, and 
automatic retarded action SWitching mechanism 
responsive to the absence of signals over said 
line for a predetermined period of time for op 
eratively a SSociating said transmitter with said 
other keyer, and to the presence of signals over 
said line for disconnecting said transmitter from 
control of Said other keyer and for operatively 
aSSociating said transmitter with said line for 
control by Said telegraph station. 

4. In a radio communication system, in Com 
bination, a telegraph station, a remote radio 
transmitter, a line extending from said station 
to Said transmitter, an electron discharge de 
Vice circuit at Said transmitter for keying Said 
transmitter in accordance with the signal chair 
acters received by said circuit over said line, a 
keyer at Said transmitter for causing the re 
peated transmission of predetermined signal 
characters, and a retarded action Vacuum tube 
relay at said transmitter under control of Said 
telegraph station and responsive to the absence 
of signals over said line for approximately seven 
seconds for transferring the control of said trans 
mitter from Said line to said keyer and respon 
sive to the presence of signals over said line for 
disassociating said transmitter from Said keyer 
Within 0.025 Second. 

5. In a radio communication System, in combi 
nation, a telegraph station, a remote radio trans 
mitter, a line extending from said station to said 
transmitter, an electron discharge device circuit 
at said transmitter for keying said transmitter 
in accordance with the signal characters received 
by said circuit over Said line, a keyer at said trans 
mitter for causing the repeated transmission of 
predetermined signal characters, and a vacuum 
tube relay at said transmitter under control of 
said telegraph station for transferring the con 
trol of said transmitter from said electron dis 
charge device circuit to said keyer, or vice versa, 
said keyer comprising a continuously rotating 
contact wheel in the form of a commutator having 
metallic segments which are Spaced apart by in 
sulating material, said segments being arranged 
to make contact with an adjustable brush assem 
blage for varying the percentage of key down. 
time. 

6. In a radio communication system, in Com 
bination, a telegraph Station, a remote radio 
transmitter, a line extending from Said station 
to said transmitter, an electron discharge device 
circuit at said transmitter for keying said trans 
mitter in accordance with the signal characters 
received by said circuit over said line, a keyer at 
said transmitter for causing the repeated trans 
mission of predetermined signal characters, and a 
vacuum tube relay at said transmitter under con 
trol of said telegraph station for transferring 
the control of said transmitter from said elec 
tron discharge device circuit to Said keyer, or Vice 
versa, said vacuum tube relay comprising a tube 
whose grid is normally biased to cutoff when 
signals are being received from Said telegraph 
station over said line, and a condenser in circuit 
with said grid, said condenser being arranged 

to charge up in the absence of signals over said 
line for a predetermined interval of time for bias 
ing Said grid to cause said tube to pass current 
and to Operate Said relay. 

7. In a radio communication system, in com 
bination, a telegraph Station, a remote radio 
transmitter, a line extending from said station 
to said transmitter, an electron discharge device 
circuit at Said transmitter for keying said trans 
mitter in accordance with the signal characters 
received by Said circuit over said line, a keyer at 
Said transmitter for causing the repeated trans 
mission of predetermined signal characters, and 
a vacuum tube relay at said transmitter under 
control of Said telegraph station for transferring 
the control of said transmitter from said electron 
discharge device circuit to said keyer, or vice 
versa, Said vacuum tube relay being inoperative 
during the transmission of message signals and 
operative during the absence of message signals 
for a predetermined interval of time. 

8. In combination, an electron discharge device 
having an anode, cathode, and control electrode, 
an electromagnetic relay in circuit with said an 
Ode and responsive to the paSSage of current in 
Said device, a COnden Ser connected between Said 
Control electrode and cathode, a source of nega 
tive potential and a Source of positive potential, 
a path of high resistance between said source of 
positive potential and the junction point of Said 
condenser and Said control electrode, a connec 
tion between Said Source of negative potential 
and a point on said path for placing a nega 
tive bias on said control electrode for causing said 
device to cease pa SSing current, means respon 
sive to signal impulses for effectively interrupt 
ing said last connection whereby said device is 
enabled to pass current, an armature and a pair 
of oppositely disposed contacts for said electro 
magnetic relay, interrupting keying means aSSO 
ciated with one of said contacts, the other of 
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said contacts being connected to Said path of 
high resistance, and a utilization circuit respon 
sive to both said interrupting means and con 
nected to said armature. 

9. In combination, an electron discharge de 
vice having an anode, Cathode, and control elec 
trode, an electromagnetic relay in circuit with 
said anode and responsive to the paSSage of cur 
rent in Said device, a condenser connected be 
tween said control electrode and cathode, a source 
of negative potential and a source of positive po 
tential, a path of high resistance between Said 
Source of positive potential and the junction point 
of Said condenserandisaid control electrode, a con 
nection between said source of negative potential 
and a point on Said path for placing a negative 
bias of said control electrode for causing said 
device to cease passing current, means responsive 
to signal impulses for effectively interrupting said 
last connection whereby said device is enabled. 
to pass current, an armature, a make contact and 
a break contact for said electromagnetic relay, 
a keyer for causing the repeated transmission of 
signal characters connected to Said make Contact, 
said break contact being connected to the same 
point on said path of high resistance to which 
said source of negative potential is connected, and 
a radio transmitter responsive to both said keyer 
and interrupting means aSSOciated With Said ar 
mature. 
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