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This invention relates to keying bias adjusters
such as may be used in conjunction with telegraph
code transmitters. It is well known that code
signals when transmitted over radio channels are
apt to be distorted at the point of reception and
the distortion usually takes the form of elon-
gation of the marking elements of the sighals.
Efficiency of transmission is, therefore, impaired.
- In order to overcome this diffculty and to com-
pensate for elongation of the mark signals at
the point of reception it has been found desirable
to provide means closely associated with the send-
ing apparatus at a telegraph office for controlling
the “weight” of the mark signals. While it is
true that compensating adjustments could be
made at the radio transmitter, upon request to
do s0, as when the ether channel produces “heavy”
or elongated signals; it is found in practice that
“weighting” of the signal can best be controlled
gt the office of origin of the message transmis-
sion. Corrective adjustments can be made more
expeditiously and more easily by the use of our
invention located at' the message sending station
than could be done in the apparatus of the radio
transmitter. For it is at the sending station that
a report would be received from the remote re-
ceiving station regarding heavy- signal reception.

It is an object of our invention to provide a
timing circuit in combination with a keying de-
vice whereby the time intervals occupied by mark
signals are clipped to- compensate for distortion
which is'usually manifested by elongation of the
mark signals at:the point of reception.

It-is-another object of our invention to provide
a system to be located 'at a central office for vary-
ing the ratio between the time: intervals occupied
by mark signals and the time intervals oceupied
by space signals; thereby: to improve the char-
acteristics of the signals as received at a remote
point. ’

A still further object is to provide facilities for
improving the clarity-of reception of signals in-
itiated by a tone keyer of the locking circuit type
and' to' provide adjustments in such facilities so
as:to-allow for different conditions of transmis-
sion of code signals over a radio path.

In applying correction for signal distortion it
is desirable toshorten the transmitted mark sig-
nal elements by-an amount equal to the distortion
or elongation at the point of reception, Since
the distortion is' independent of the lengths of
the mark signal any.applied correction should

be governed by distortion alone and not by the

speed of keying. From this it can be seen that
such correction will'be: a larger percentage of the
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signal element at high keying speeds than at
lower speeds.

In carrying out cur invention provision is made
for variably adjusting the mark signal time by
subtraction from the full marking interval time
allotment of a component, the duration of which
may be varied from 150 to 3000 microseconds. For
example, if the keying speed were to be 250 words
per minute, the dot cycle could be adjusted to 20
percent marking: and 80 percent spacing.

Our invention will now be described in miore de~
tail, reference: being made to the accompanying
drawing, the sole figure of which shows diagram-
matically a preferred. circuit arrangement,

Referring to the drawing, we show therein a
circuit input termindl | to which may be con-
nected any suitable source of code signals. This
terminal is directly corinected to a terminal 2
of' s double pole double throw switch 3.. If the
switch is thrown to the left, connection will then
be made from: the terminal | to one side of a
coupling condenser 4 for applying the marking
and spacing elements of code signals directly to
a so-called locking circuit. The locking circuit
herein illustrated is substantially the same as is
to be found fully described in U. 8. Patent 1,844 -
950, granted February'16, 1932; to James Li. Finch.
When the switch 8:is thrown to'the left, our key-
ing' bias- adjuster is' disconnected and a direct
coupling will be made between the output of the
keying device as applied to the terminal ! and the
input terminal of the:locking circuit which is to
be: controlled by merking pulses of positive po-
larity and spacing pulses of negative polarity.
Our improved: keying bias. adjuster is, therefotre,
utilized-only when the D. P. D. T. switch is thrown
to the right. In this case, the code signals are
caused to be impressed upon the electrodes of
a twin diode rectifier tube 5 in such'a way tha
positive’ impulses will flow through the space
path.-§ while negative impulses will flow through
the space path 7. When the tube 5 is activated
each of the'space paths§:and T constitutes g uni-
directional or asymmetrical conductor. The in-
put circuit’ econnections to the tube 5 include re-
sistors 8. The output eircuits from tube'5 include
resistor § connecting a cathode to. ground, and
resistor {0 connecting'an anode to ground. The
anode space path 7 is‘also connected to one of the
right-hand terminals’of the switch 3 by mieans
of a direct conductive connection, as shown, fromi
the anode to the terminal. ;

The cathode which isrelated to the space path
6 of tube § is cougled through a capacitor 11 to
an input circuit for. one of two discharge devices
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herein shown, for example, as being compre-
hended in a twin triode tube 12. In place of this
tube a tube or tubes of different type may be
employed. The left-hand triode is labeled i3
and the right-hand triode is Iabeled t4. The in-
put circuit for devices 13 extends from the ground-
ed cathode through resistors 15 and {6 to the
control grid. This grid is normally negatively
biased by connection of the negative terminal of
a power supply 17 through a resistor {8 to the
junction between resistors 18 and 15.
termediate point between the positive and nega-

An in- -

tive terminals of the power supply 17 is grounded. .

The tricde discharge device 14 has its input
circuit connected between the grounded cathode
and resistors 138, 20 and 21 leading to the con-
trol grid. A slightly positive bias is normally
applied to this grid, this bias being derived from
the positive terminal of the power supply {7 which
.is connected through a resistor 22 to the junction
between resistors 19 and 28.

The two anodes in tube {2 are supplied with
anode potential from the power supply unit {7,
connection being made from the positive supply
unit terminal to said anodes through individual
resistors 23. The two triode devices in tube i2
are inter-coupled in this manner: the anode for
the discharge path 13 is coupled to the grig in
the discharge path 14 across a capacitor 24. The
anode for discharge path 14 is connected through
a resistor 25 to the grid in discharge path {2.

With no marking signal input the space path
12 is biased to cut-off and the space path {4 is
conductive, being normally biased slightly posi-
tive. This is the static condition of this trigger
circuit, .

At the front edge of the marking signal & trig~
gering action is produced which renders the space
path {3 conductive and blocks the space path 14.
This condition, however, is transient and after
s delay period which is determined by the time
constant of the circuit including capacitor 24 and
resistors 21, 286 and {9 the aforementioned. static
condition of the trigger circuit is restored. At
‘this time the negative pulse produced by the re-
‘duction of anode potential in the space path {4
is differentiated by the circuit through capacitor
27 and resistor -26. A resultant surge impulse
traverses a diode rectifier tube 28, the cathode
of which is connected to the junction between
capacitor 27 and resistor 26. The ancde of tube
38 is coupled through capacitor 30 and one pole
of the DPDT switch to an Input circuit of the
aforementioned Finch locking -circuit comprising

tubes 21 and 32. Resistors 26 and 29 intercon- *

nect the electrodes of tube 28 for enabling this
tube to function. :
The aforementioned Finch locking eircuit com-
prises tubes 81 and 32 and their associated cir-
cuit connections which are composed for the most
part of resistors, While tubes 81 and 32 are
shown as pentodes they may if desired be simple
tricdes since the two grids nearest the ancde have

4
tential in tube 82 when it is conductive produces
a potential drop through resistors 36 and 37 such
as to bias the grid in tube 3l to cutoeff. Anode
potentials are supplied to these tubes through re-
sistors 38 which are individual to each fube.

The output circuit for tube 32 has a. connec-
tion thereto which includes resistors 39 and 49
connected between the anode and the negative
terminal of source I1. The junction between re-
sistors 39 and 48 is connected to a mid-tap on
the secondary winding of a transformer 4{. A
tone frequency generator (not shown) is connect-
ed across the primary winding of transformer £1{.
The secondary terminals of this transformer are
interconnected through two series-connected po-
tentiomsters 42, 'Taps on these potentiometers

" are directly tonnected to the control grids in a
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been connected to the anode. Indicating instru- -

ments 33 are provided for comparing the anode
currents in the two tubes.

The locking circuit is so connected as to oper-
ate under two conditions- of electrical stability.
Only one tube draws current at any one time,
except at the moment of transition between the
two stable conditions.- The reduced anode po-
tential in tube 31, for example, when it is con-
ductive, is reflected in a potential drop through
resistors 24 and 35 such as to bias the grid .in
tube 32 to cutoff. Likewise, & reduced ancde po-
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twint triode amplifier push-pull tube 43. The
common cathode of this tube is grounded. The
anodes are supplied with positive potential from
the power supply source 17 through independent
primary windings 44 on an cutput transformer 43,
Tube 43 is 5 keying tube and the output of trans-
former 45 is an on-and-off keyed tone. The sec-
ondary winding of transformer 45 is connected
to any suitable utilization circuit or load, and
usually the output of keyed tone signals is sent
over g wire line to an outlying radio transmitter
station.
Mode of operation

When the switch 8 is thrown to the left both
positive and negative signal elements are applied
directly across capacitor 4 and resistor 87 for con-
trolling the grid in tube 31. Positive impulses
representing marking elements of the signals ren-
der tube 31 conductive while negative impulses
block the tube. The interaction between tubes
31 and 32 is, however, such that transitions be-
tween the conductive and non-conductive states
oceur with ereat rapidity and. the conductive
state in one tube tends to increase the blocking
bias in the other tube. Likewise, g blocking bias
applied to the grid of one tube raises the anode
potential in that tube in such manner that the
eross connection to the grid of the other tube
puts positive potential on the same and renders
the controlled tube conductive. The initial volt-
age of any signal impulses coupled across the cir-
cuit 4, 37 results in a persistence of the conirol
until that voltage is reversed in polarity.

Tube 32 is blocked in response to the appli-

cation of & positive control pulse across capaci-

tor &, for rendering tube 31 conductive. For it is
then that an increase of positive potential on the
anode of tube 32 must develop a positive bias on
the grids of tube 43. This tube is, therefore, keyed
in such manner as to transfer an available tone
frequency wave into the output circuit,

- On the other hand, when tube 32 becomes cou-
ductive, as a result of blocking tube 31 by a nega-
tive impulse of spacing significance, the reduc-
tion of anode potential in tube 32 restores a nega-
tive bias to the grids of tube 43 and this tube be-
comes blocked so that no tone frequency wave
can be passed through to the output circuit.

In the above explanation of operation it will
be seen that the circuit arrangement including
tubes 12 and 28 is not used so long as the switch
3 is thrown to the left. The ratio between time
intervals occupied by marking and spacing in-
tervals is, therefore, maintained in the keyed
tone output circuit the same as in the signals as
derived . from the. original. source. Presumably,
these signals are transmitted on the basis of 50
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pereent: markifie” time’ sdd’ 50° percent’ spacihg
tinte:

The: following description shows the mode of
operation when-the-switeh 3-is'thrown to'the right
and when it is'desired to clip the time intervals of
the marking signal’ for the: purpose of compen-
sating for-elongation of the marking signal ele-
ments-as transmitted over a radio channel. The
spacing: elements of the signals are translated
through thie space path T in the twin diode tube
5 and they alone are applied’ across capacitor 4
and resistor’ 37T tu-hlock the'tube 31, Tube 32 is,
therefore; rendered’ conductive in response to the
application of: negative space-signals to the ter-
minal. 1. The conductive state in tube 32 causes
tube 43 to be blocked as previously explained:

Positive impulses of marking significance are
applied to:the space path’ & in:the tube 5, which
drive its. cathode positive.
pulse is then developed across capacitor (1 and
resistors 8. arid 15 to ground. The control grid
in the triode space path 13 is then driven positive
and this discharge device becomes conductive.
Inter-action with the discharge device 14 pro-
duces an eventual blocking action in the latter.
After a certain delay period which results from
the time constant value of the series circuit in-
cluding capacitor 28 and resistors 21, 20 ang 19,
discharge device 14 again becomeg conductive,
which is its normal state due to the positive bias
at the junction between resistors 18 and 22.

Commencing at the moment of transition in
device {4 from a non-conductive to a conductive
state, capacitor 27 discharges and develops mo-
mentarily a negative bias in the diode tube 28.
This condition is reflected in a surge impulse of
negative polarity across capacitor 30, through
switch 3 and resistor 85 to the negative termingl
of the power supply source 11. The result of this
action is to bias the grid in tube 32 negatively so
that this tube becomes blocked. The rise of
anode potential in tube 32 then develops a posi-
tive bias on the grids of tube 43 and it is at this
moment that the delay period terminates and
the remainder of the marking impulse time is
utilized for keying the tone frequency wave as
output from the tube 43 with marking signifi-
cance. The duration of the rectified surge im-
pulse through tube 28 is preferably made shorter
than the shortest element, or dot, of the marking
signals because the locking action between tubes
31 and 32 is such as to maintain persistence of
the stable state of conductivity in tube 3f and a
blocked condition in tube 32 until the com-
mencement of the next spacing signal of negative
value which is applied across capacitor 4 for
blocking tube 31.

It will be observed from the above description
that by adjusting the value of the time constant
circuit including capacitor 24 and the resistive im-
pedances in series therewith that we may clip the
time intervals of the marking signal elements as
much or as little as may be required for intro-
ducing compensation for the observed elongation
of the marking elements in transit over g radio
path. In practice it has been found that the
starting time of the marking signal element as
delivered to the transmitter may be delayed any-
where from 150 to 3,000 microseconds in order
to meet the prevailing conditions of radio trans-
mission over commercial circuits. Such delays
are suitable for example when working at g speed
of from 250 words per minute up to 500 words per
minute, Tests have proven, however, that our
signal weight adjuster can be practically applied

A. positive surge im-
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under: conditions of keying' at a speed: of 1,000
words: per' minute; or a Morse-keying speediof 400
cycles: per’ second: But the invention may’ be
found operable at even greater speeds. '

_In the foregoing description we have not speci-
fied any particular values to be selected for: the
various components of the circuit for the reason
that" different operating conditions may dictate
a wide range of values departing from those
which we* have found practical in a typical in-
starice: Nevertheless, for g fuller understanding
of a practical embodiment of the circuit which
has-been tested and found dependable;.it hay be
of interest to' note that we employed a power
supply source delivering 250-to 270 volts of posi-
tive potential with respect to ground and —90
volts for the” negatively biased terminal with re-
spect to ground. Suitable resistors were used so
that: thie' junctionr between' resistors. 18 and’ 22
was normally maintained at: +3 volts. The volt-
age at. the. juniction: between resistors 16 and 18
was” adjusted’ to substantially —55 volts: ‘The
capacitor 24 had a value of .002 mfd. Resistor 19
had a value of 10,000 ohms, resistor 20, 25,000
ohms, and the potentiometer 21 could be varied
from 0 to 500,000 ohms. Capacitor 21 had a value
of .001 mfd. and resistor 26 had a value of 5 meg-
ohms. The values of other components were
suitably chosen in accordance with well known
radio circuit practice.

It will be understood by those skilled in the
art that various modifications may be made in
the circuit arrangement as well as in the com-
ponents therein, so that with such changes there
would he no departure from the spirit and scope
of the invention itself.

We claim:

1. A keying bias adjuster for use in code sig-
naling, comprising a circuit arrangement hav-
ing a unidirectional conductor for signals of one
polarity, means coupled to the output side of said
conductor for producing a delayed response to
said signals, a second unidirectional conductor
which accepts signals of the opposite polarity, a
locking circuit having two mutually interacting
discharge devices and separate input and out-
put circuits for the respective devices, means cou-
bling one of said input circuits directly to the
output side of said second unidirectional con-
ductor, and means for controlling the other of
sald input circuits by signals traversing said
delayed response producing means.

2. A keying bias adjuster as defined by claim 1
in combination with a push-pull amplifier hav-
ing input circuits receptive of a modulation fre-
quency wave, and means for keying the opera-
tion of said amplifier on and off by signals fed
through said locking circuit.

3. A keying bias adjuster as defined by claim
1 in combination with switching means settable
in one position to provide control of said locking
circuit with delayed action in response to signals
of said one polarity, and settable in another posi-
tion for causing signals of both polarities to by-
pass the unidirectional conductors and to be ap-
plied to one only of the input circuits of said lock-
ing circuit, thereby to eliminate said delayed ac-
tion.

4. In a telegraph keying apparatus, a differ-
entiating circuit having delay action, a unidi-
rectional conductor for feeding signal potentials
from a given source through said circuit, an
oppositely poled unidirectional conductor cou-
pled to said source, and a locking cireuit includ-
ing a pair of discharge devices and interacting




2,425,063

7

control circuits therefor which constifute means
for substantially limiting the conductive period
in each device to a non-conductive period in the
other device, one of said devices being subject to
control by signal pulses derived from said dif-
fetentiating circuit, and the other of said devices
having its control circuit directly coupled to the
output side of said oppositely poled unidirection-
al conductor.

5. A keying bias adjuster compnsmg two uni-
directional conductors poled in mutual opposi-
tion, a locking circuit of the type having two
electron discharge devices the control electrodes
and anodes of which. are so interconnected

_through resistive impedances as to maintain al-
ternative conditions of electrical stability, the
control electrode in one of said devices being
coupled to a particular one of said unidirectional
conductors, and means in circuit between the

other of said unidirectional conductors and the gq

control electrode in the other of said devices for
dela.ying the response to applied signal pulses.
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6. A keying bias adjuster according to claim 5
in combination with an on-and-off keying cir-
cuit to which a tone frequency wave is applied,
said keying circuit being subject to confrol by
output pulses derived from said locking circuit.

7. A keying bias adjuster according to claim 5
and including variable means for determining the
duration of the delay period of said delaying
means in accordance with the compensation re-
quired for balanced reception of marking and
spacmg signal elements.

ALFRED KAHN,
CUTHBERT N. HARRIS.
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