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The invention relates to a method and means 
for compensating for signal bias which may be 
introduced in telegraph signals due to variation 
in leakage resistance or reduced insulation values 
of the line occasioned by fog, wet weather or 
other adverse conditions, and more particularly 
to compensate automatically for spacing bias 
eifects appearing in signals repeated by a relay 
in a half-duplex telegraph circuit. 
Long line telegraph circuits which are satisfac 

tory during favorable weather conditions are apt 
to become di?icult to operate during wet weather 
periods due to leakage of current from the line 
conductor to earth or to other conductors. 
Ordinarily, circuits over which signals are sent 
by reversals of current are not so seriously 
affected by such conditions as are circuits over 
which the signals are sent by making and break 
ing the circuit. It often proves advantageous, 
therefore, in the case of long Morse or telegraph 
printer lines, to so arrange the telegraph appara 
tus that polar transmission is used over the longer 
sections, although the operators or subscribers at 
the various stations may send and receive single 
current signals on Morse sets or telegraph 
printers. 

Generally, in such arrangements the operator’s 
equipment, While initially generating single cur 
rent signals, is also operating a polechanger re 
lay which in turn is sending reversals of current 
to the line and to a distant polar relay capable 
of being actuated by reversals of current. A local 
circuit at the distant terminal reproduces the 
single current signals originally generated by the 
other station for actuating the receiving Morse 
or teleprinter apparatus. To make the circuit 
operative in both directions, recourse is had to 
duplex equipment, and in the case of telegraph 
printers it is often desirable to operate them by 
means of half-duplex polar operation in which 
sending is in but one direction at a time. In such 
arrangements marking current is transmitted 
against the received signals, and if wet weather 
occurs and the ohmic balance ordinarily ob 
tained by an arti?cial line network is not cor 
rected, then marking current to the line increases, 
causing a spacing bias to appear in the received 
signals. 
An object of the invention is an improved 

method and means for automatically compensat 
ing for bias that appears in telegraph signals 
due to variation in leakage resistance of the tele 
graph line. 
A further and more speci?c object is to pro 

vide means for automatically compensating for 
the spacing bias which normally appears in the 
signals repeated by a relay in a half-duplex cir 
cuit due to variation in leakage resistance of the 
telegraph line. 
Another object is to maintain centered the 

signals on trunks or other open ?re circuits with-i 
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out the necessityof maintaining an accurate. 
ohmic balance of the arti?cial line networks 
associated therewith. 
Other objects and advantages will appear from 

5 the following detailed description of an illustra 
tive embodiment of the invention, taken in con 
nection with the accompanying drawing which 
shows a half-duplex teleprinter circuit embody 
ing the principles of the invention. 

10 In the circuit illustrated there are shown two 
identical sending and receiving stations A and B 
connected by a telegraph line L. Each of the 
stations comprises, among other elements, a main 
line receiving polar relay MLR,, and a loop or sub 
scriber‘s line ID from a telegraph printer T, the 
printer having suitable sending contacts II for 
energizing a polechanger relay PCR. Each sta 
tion also has a controlirelay CR which is energiz 
able by the receiving relay MLR, and an arti?cial 
line network AL for balancing the telegraph line 
L in known manner. The telegraph line is'con 
nected to one of the operating windings l5 of the 
main line relay MLR, another Winding l6 of the 
relay being connected through the arti?cial line 
network AL to ground. The arti?cial line net 
work has a line rheostat l8 for obtaining a 
preliminary ohmic balance, and other sections 
comprising adjustable resistances l9 and adjust 
able condensers 20 for obtaining capacity 
balance. 
The apex of the windings l5 and 16 of relay 

MLR is connected preferably to‘ an anti-noise, 
low pass ?lter comprising an inductance 24 and 
a capacity 25, and thence by conductor 26 to an 
armature 28 of the polechanger relay‘ PCR. 
Armature 28 has a biasing spring 29 which tends 
to hold the armature against the back contact 
of the relay when deenergized, which back con 
tact has positive or spacing polarity applied 
thereto from any suitable source, as from a gen 
erator 30. When relay PCR is operated, the 
armature 28 is attracted to the front contact of 
the relay, which front contact has negative or 
marking polarity applied thereto, as from a 

45 generator 32. 
One end of the winding of relay PCR is con 

nected to the teleprinter drop or line In, the other 
end of the winding being connected by a conduc 
tor 34 to an armature 35 of the control relay CR. 

50 A biasing spring 36 tends to hold armature 35 
away from the grounded contact 31 of the relay 
when the relay is deenergized. One end of the 
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winding of relay CR is connected to ground; the 
other end is connected bya conductor 40 to the 

55 marking contact m of the relay MLR. The ar 
mature 4| of the latter relay is connected to a 
source of current 42 which may be either positive 
or negative. _ 

When transmission is not taking place in either 
150 direction, steady marking potential, of negative 

polarity in a conventional system, is applied to. 
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both ends of the circuit L, and the v 
tongues 4| of the polar relays MLR remain in 
their marking positions m. At such time the con-. . . 
trol relay CR at each station is operated by a 
circuit which may be traced from ground. at one. 
end of its winding, conductor 40, marking contact, 

although not necessarily, is-‘of the type known as 
N'o.'_11'7L'7GT. This tube has a screen grid 62 
connected to ground, a control grid ‘63, and a 
cathode 64 which is heated by a ?lament B5. The 
‘control grid 63 is connected by a conductor 66 

_ to the anode or plate 68 of a recti?er, which may 

m and armature 4| to a source of energizing cur-v . _ 
rent 42. Relay PCR, also is operated‘ over a one, 
cuit which comprises a source of energizing cur 
rent l2, which may be either positive or negative,_ _ 
closed contacts of the teleprinter T, conductor 
l0, winding of relay PCR, conductor 34 and arma- » . 
ture 35 and contact 31 of operated relay CR to 
ground. The negative~ marking current main 
tained on the line is supplied from the source 32, 
through the armature 28 and front contact of 
operated relay PCR, conductor 26, inductance 24 
of the ?lter circuit, and winding l5 of relay MLR. 

' Assume now that the teleprinter T associated 
withone of the stations, such as station A, starts 
transmission, in which case a spacing signal is 
transmitted over line L from station A, This is 
effected by reason of the fact that they operating 
circuit for the polechanger relay PCR isopened 
by the operation of the teleprinter, and armature 
28 of the relay is actuated against the back con 
tact of the relay so that spacing, battery is sup 
plied from the source '30 through the'armature 
28, conductor 26, inductance, 24 of the ?lter, and 
coil l5 of , relay MLR to the line L. Since the 
signaling current from station A passes through 
the winding I6 of relay MLR in a direction to 
neutralize the current passing through winding 
IS, the armature 4| of relay MLR at station A 
remains in itsmarking position. At station B-the 
spacing signal of positive'polarity'passes through 
the winding l5 of the main line relay and thence 
through ?lter circuit 24, conductor 26, armature 
28 and front contact of relay PCR to the negative 
source of current 32 to ground. The spacing sig 
nal causes the armature 4| of relay MLR at sta 
tion B to be actuated to its spacing contact s, 
and this interrupts the energizing circuit for con 
trol relay CR. Armature 35 of relay CE is actu 
ated, by spring 36, Outer engagement with the 
grounded contact 31, thereby opening the circuit 
comprising conductor 34 and conductor In to the 
teleprinter T associated with station B, thus 
transmitting a spacing or start signal to the tele 
printer. ' ‘ ‘ ' 

A following marking signal received from the 
line L causes the tongue of the relay MLR at sta 
tion B to return to its marking contact. Trans 
mission from the teleprinter T associated with 
station E to the teleprinter of station A is effected 
in like manner. ' 
Each of the relays MLR also has-an auxiliary 

compensating winding comprising coils 44 and 45 
which are in inductive relation with windings l5 
and I6. Preferably, and as shown, the compen 
sating winding is connected'by a conductor 48, 
WhlCh passes through the normally closed con 
tacts of a test jack J to enable readings of the 
compensating current to‘be taken, and thence 
by conductor 5| to a bias compensator C, the line 
L also being connected by a conductor 52 to the 
bias compensator. The other'end of the com 
pensating winding is connected to ground at 49. 
In the embodiment illustrated, conductor 5| is 
connected to the'slider of'a variable rheostat 60 
which is in circuit with the anode or plate 6| of 
the ampli?er section of an electron discharge 
tube 53 which preferably, although not neces 
sarily, comprises in the same envelope arecti?er 
and'an ampli?er element. The tube‘preferably, 
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' be the recti?er section of the tube shown. Con 
ductor 66 also extends to a storage circuit com 
prising a condenser 69 which is shunted by a high 
resistance 10 for purposes hereinafter set forth. 
The cathode 64 of the ampli?er is connected 

to the slider of a potentiometer 12 for controlling 
the cathode potential. One end of the potenti 
ometer is connected to the heating ?lament 65 
of ‘the ampli?er; the other end is connected 
through a current limiting resistance 13 to a 
source of negative battery supply. The cathode 
15 of the recti?er section of the tube is con 
nected through a vhigh resistance 16 and the 
conductor 52 to the line L. A heating ?lament 
‘I4 is provided to activate the recti?er cathode 15. 
The bias compensator illustrated automatically 

compensates for the spacing bias which normally 
appears in signals repeated by the main line re 
lay of a half-duplex circuit of the character il 
lustrated when leakage or escape of current from 
any cause takes place from the line L to ground, 
for example, as a result of fog, wet weather or 
similar adverse conditions. The compensation 
provided is not a correction of the ohmic bal 
ance and therefore obviates the necessity for 
attempting to. readjust the arti?cial line net 
work AL as weather changes or other variation 
in leakage occurs. The difficulties of attempting 
to compensate, during wet weather, by adjust 
ing the network will be apparent, since such an 
adjustment usually requires interruption of the 
circuit for a considerable period of time, and in 
the meantime it is possible that a great many 
distorted signals will have been received. In 
accordance with the instant invention, the aux 
iliary compensating windings 44 and 45 of the 
main line relay are connected in series and are 
caused to carry a current in a direction to pro‘ 
duce a suitable marking bias in relay MLR. The 
value of this current is controlled so that in dry 
weather, with an accurate balance of the arti 
?cial line obtaining, it is very low and has prac 
tically no effect on the performance of the main 
line relay, since under this condition no compen 
sation is required. As the current ?owing to the 
line increases, however, because of wet weather 
or other leakage conditions, the compensating 
current in the auxiliary windings is increased to 
counteract the spacing bias produced by the in 
creased marking current on the line, and the 
ohmic balance normally provided by the arti 
?cial line is not altered when the bias compen 
sator is in use. 
The automatic control of the compensating 

current is obtained by utilizing the voltage ex 
isting between the incoming line L and ground 
when both ends of the circuit are applying neg 
ative marking battery to the line. Under this 
condition the voltage of the line with respect to 
ground is negative and has a higher value than 
is the case when the distant end is on spacing. 
When the home end spaces, the voltage of the 
line becomes positive with respect to ground. 
The voltage from line to ground, when both ends 
of the circuit mark, varies with the presence of 
leakage on the line, being of highest negative 
value when there is no leakage and becoming 
lower, in value, although remaining negative, as 
leakage increases. In the bias compensator the 
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change in this value of voltage between line and 
ground is used to change the voltage on the grid 
of the vacuum tube 58. As the negative poten 
tial of the line with respect to ground decreases 
as a result of the leak on the line increasing, the 
negative voltage on the grid 63 of the tube with 
respect to its cathode 64 decreases, and this per 
mits the plate current of the vacuum tube to in 
crease. This plate current is passed through the 
auxiliary windings 44 and 45 of the relay MLR 
and compensates for the spacing bias caused by 
the increase in line current. 
When the half-duplex circuit is idle, steady 

marking currentv is applied at both ends of the 
circuit, and the line to ground voltage could be 
used directly to control the compensating cur 
rent. During periods of signaling from either 
end, however, it is necessary to provide means 
whereby the bias compensator can pick out the 
voltage existing under the marking against 
marking condition. This is done by two features 
of the arrangement illustrated. The ?rst of 
these is the insertion of the recti?er between the 
line and the compensator connected so that the 
recti?er conducts only when the potential of the 
line is negative with respect to ground. Thus, 
whenever the home station spaces, making the 
line L positive with respect to ground, the com 
pensator is cut off from the line. Since, with 
the home end marking, the voltage between line 
and’ground is greater when the distant end marks 
than when it spaces, a peak voltage detecting 
and storing arrangement ‘may be used to pick 
out and store the higher voltage. This may 
comprise condenser 68, which is shunted by the 
high resistance 10; in the speci?c circuit illus 
trated the condenser may he of the order of 4: 
microfarads, and the resistance may be of the 
order of 20 megohms. The condenser 69 is 
charged by the highest negative volt-age appear 
ing between line and ground and discharges 
slowly through the high resistance shunt when 
ever the compensator is cut off from the line by 
the recti?er section of the tube, which occurs 
Whenever the voltage between line and ground 
falls below the voltage to which the condenser 
is charged. In ordinary teleprinter signaling, 
the marking against marking condition occurs 
frequently enough to maintain the charge on 
the condenser approximately at the highest volt 
age. _ 

The characteristics of the vacuum tube em 
ployed in the bias compensator preferably are 
such that, when used on an average line, the com 
pensating current is of the correct value with no 
resistance in the plate circuit of the tube ex 
cept the relay windings. Under some conditions, 
generally where a considerable amount of cable 
separates the set with which the compensator is 
used from the open line on which the leakage oc 
curs, additional resistance may be required in the 
plate circuit, and this may be eifected by adjust 
ment of the plate rheostat B0. 

In order to place the cathode 64 of the tube at 
the proper potential with respect tov the grid 63, 
which is at peak negative line potential, the cath 
ode is connected to the slider of the potentiometer 
72 which is inclined in the heater circuit of the 
tube. The heater circuit is supplied from a suit 
able source of negative current, such as a 160 
volt line batteryLpreferabIy through a suitable 
current limiting resistance 13. The cathode is, 
therefore, at a negative potential with respect to 
ground and may be adjusted by means of the 
potentiometer 12 to a proper value with respect 
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to the grid of-the tube to limit the compensating 
current to a very low value in dry weather. Since 
the cathode is at a rather high negative poten 
tial with respect to ground, the plate circuit may 
terminate at ground potential, as shown. The 
plate will then be at a positive potential with 
respect to the cathode, and under‘proper con 
ditions of grid bias plate current will ?ow. 
The ‘compensator may be connected to and re 

moved from'the'set with which it is used either 
by the provision of separate disconnecting plugs 
or switches, in a manner well-known in the art. 
The initial adjustment of the compensator may 

be made when the line L is dry. A good balance 
is ?rst taken on the set; with the resistance of 
the rheostat 60 cut out, that is, in its 0 position, 
an adjustment of the cathode potentiometer-.12 
will produce a variation of the compensating cur 
rent, as may be seen from a local milliammeter 
when connected into the compensating circuit 
jack J. The cathode potentiometer is then set so 
that the compensating current is just sufficient 
to be read on the meter, usually not over two 
and one-half millamperes. On most lines this 
will be the only adjustment required, the plate 
rheostat remaining at 0. The accuracy of com 
pensation may be checked by observing the re 
ceived line current on marking and spacing sig 
nals from the distant end of the circuit at a time 
when leakage is present on the line. The value 
of the compensating ‘current ordinarily should be 
approximately one-half of the difference between 
the received marking and spacing currents. on 
some lines, generally where a considerable amount 
of cable separates the o?ice where the compen 
sator is used from the leaky line, it may be found 
that when leakage occurs the compensating cur 
rent will be too high, and an adjustment of the 
plate rheostat 60 will take care of this condition. 
Such an adjustment should be made in very wet 
weather, and once made may be left untouched 
for less severe conditions. Should the compen 
sator set be transferred to another line, changes 
in the settings of the potentiometers 60 and‘ 12 
may be required. ' - - 

‘The speci?cation so far has described the ap 
plication of v the unbalance correcting device to 
the relay at the receiving end ofthe circuit, where 
the device applies a marking bias in opposition to 
the spacing bias, which tends to arise as wet 
weather leakage causes an increase in "current 
from the terminal setinto the line. Consider, 
however, the condition which prevails when'the 
half-duplex terminal set corrected as described 
turns to sending. Under this condition the tongue 
of the relay MLR. should remain ?xed on' its mark 
ing contact under all conditions of the armature 
of’the sending polechanger. The unbalance cor 
rector,.however, continues to function and to sup 
ply a marking bias which serves to hold the ar 
mature of relay MLR more securely on its mark— 
ing contact and unaifected by any unbalance 
component. 
When the line is. a?ected by leakage to ground 

because of wet weather, the peak voltage oc 
curring between line‘and ground decreases rough 
ly one volt for each mil of resultant unbalance. 
In the particular circuit illustrated, the constants 
of the tube circuit are adjusted so that for‘each 
mil of unbalance a lmil of‘ correcting current is 
caused to ?ow through the auxiliary‘ windings .44 
and 45. This adjustment will, of course, be varied 
to suit individual circumstances, such as large 
cable sections at one end or the other, and once 
adjusted is corrected for atypical distributionof 
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escape. The operating potentials of the bias cor 
rector are so chosen‘that the‘ device primarily is 
responsive to the peak potential between the line 
and ground of the marking signals. This 'adjust-' 
ment largely excludes the effects of the interfer 
ence currents which are usually present on 

For brevity in the 
claims, the term “instant” is employed to refer 
to the voltage or potential obtaining on the line 
with respect to ground under the signaling con 
ditions speci?ed therein. ‘ > ' ' ' ' 

Various modi?cations of the circuit arrange 
ment and apparatus shown, and various equiva 
lents or substitutes of the devices illustrated, will 
readily occur to those versed in the art without 
departing from the spirit and scope of the pres 
ent invention. For example, and by way of illus~ 
tration only, separate tubes may be employed 
instead of the composite tubes 58, and .other 
known types of ampli?er, relay and recti?er de 
vices suitable for the purpose may be employed 
instead of those shown.‘ ‘Also, the compensator 
may be employed with various different kinds 
of telegraph lines, either of one wire or two wire 
types, and either grounded or metallic circuits. 
Moreover, the compensator connections may 
comprise known types of detachable plug or 
switch arrangements so that one compensator 
may be employed at various times with different 
telegraph circuits. vThe disclosure, therefore, is 
forv the purpose of illustrating the principles of 
the invention which is not to be regarded as lim 
ited except as indicated by the ‘scope of the 
appended claims. ' 

I claim: " a 

1. A telegraph system comprising a telegraph 
line subject to variable leakage resistance, sending 
apparatus for transmitting marking and spacing 
signals over said line, receiving apparatus con 
nected to the line and responsive tothe marking 
and spacing signals, and means for automatically 
compensating for bias which appears in the in 
coming signals due to variation in leakage of the 
line, said means comprising a winding inductively 
coupled to said receiving apparatus, and means 
responsive to and controlled by the instant volt 
age existing between the line and ground» for 
producing in said winding a compensating cur 
rent of a magnitude and in a direction to counter 
act the bias appearing in said signals due to vary 
ing leakage resistance, said means ~maintaining 
the value of said compensating current contin 
ually proportional to the voltage existing between 
the line and ground during the reception of 
marking signals by said receiving apparatus. 

2. A telegraph system comprising a telegraph 
line subject to variable leakage resistance, appa 
ratus for transmitting marking and spacing sig 
nals over said line, a repeating relay having a 
winding connected to the line and responsive to 
the marking and spacing signals, and means oper 
atively associated with the repeating relay for 
automatically compensating for bias which ap 
pears in thesignals due to variation in leakage 
of the line, said means comprising a biasing wind-' 
ing inductively coupled to the winding of said 
repeating relay and means responsive to and con 
trolled by the instant voltage existing between 
the line and ground for producing in said biasing 
winding a compensating current of a magnitude 
and in a direction to counteract the bias appear 
ing in said signals due to varying leakage resist 
ance. . 

3. A telegraph system comprising a telegraph 
line ‘subject to variable leakage resistance, appa 
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ratus for transmitting marking and spacing polar 
signals over said line, receiving apparatus con 
nected to the line and responsive to the marking 
and spacing signals, and means operatively asso 
ciated with the receiving apparatus for auto 
matically compensating for spacing bias which 
appears in the signals due to variation in leakage 
of the line, said means comprising a biasing wind 
ing inductively coupled to said receiving appa 
ratus and means responsive to and controlled by 
the instant voltage existing between the line and 
ground for introducing in said winding a com 
pensating current of a magnitude and in a direc 
tion to produce a marking bias to counteract the 
spacing bias appearing in said signals due to vary 
ing leakage resistance. 

4. A telegraph system comprising a telegraph 
line subject to variable leakage resistance, appa 
ratus for transmitting marking and spacing polar 
signals over said line, receiving apparatus com 
prising a half duplex repeater connected to the 
line and responsive to the marking and spacing 
signals, and means operatively associated with 
said repeater for automatically compensating for 
spacing bias which appears in the signals due to 
variation in leakage of the line, said means com 
prising a biasing winding inductively coupled to 
said repeater and means responsive to and con 
trolled by the instant voltage between the line 
and ground for introducing in said winding a 
compensating current of a magnitude and in a 
direction to produce a marking bias to counteract 
the spacing bias appearing in said signals due 
to varying leakage resistance. 

5. A telegraph system comprising a telegraph 
line subject to variable leakage resistance, appa 
ratus for transmitting marking and spacing sig 
nals comprising negative and positive current 
pulses, respectively, over said line, receiving ap 
paratus connected to the line and responsive to 
the marking and spacing signals, and means 
operatively associated with said receiving appa 
ratus for automatically compensating for spacing 
bias which appears in the signals due to variation 
in leakage of the line, said means comprising a 
biasing winding inductively coupled to said re 
ceiving apparatus and means responsive to and 
controlled by the value of the instant negative 
voltage on the line with respect to ground for ‘ 
introducing in said winding a compensating cur 
rent of a magnitude and in a direction to produce 
a marking bias to counteract the spacing bias 
appearing in said signals due to varying leakage 
resistance. 

6. A telegraph system comprising a telegraph 
line subject to variable leakage resistance, appa 
ratus for transmitting marking and spacing pulse 
signals over said line, receiving apparatus con 
nected to the line and responsive to the marking 
and spacing signals, and means operatively asso 
ciated with the receiving apparatus for auto— 
matically compensating for bias which appears 
in the incoming signals due to variation in leak 
age of the line, said means comprising a winding 
inductively coupled to said receiving apparatus 
and means responsive to and controlled by the 
instant value of the negative voltage on the line 
with respect to ground for producing in said 
winding a compensating current which varies in 
magnitude as the instant value of said negative 
voltage on the line varies, which compensating 
current flows in a'direction to counteract the 
bias appearing in said signals due to varying 
leakage resistance. ~ 

7'. A telegraph system comprising a telegraph 



2,401,343 

line subject to variable leakage resistance, ap 
paratus for transmitting marking and spacing 
polar signals over said line, receiving apparatus 
connected to the line and responsive to the mark 
ing and spacing signals, and means operatively 
associated with the receiving apparatus for auto 
matically compensating for bias which appears 
in the incoming signals due to variation in leak 
age of the line, said means comprising a winding 
inductively coupled to said receiving apparatus 
and means responsive to and controlled by the 
instant value of the negative voltage on the line 
with respect to ground for producing in said 
winding a compensating current which increases 
and decreases in magnitude as the instant value 
of said negative voltage on the line decreases and 
increases, which compensating current ?ows in 
a direction to counteract the bias appearing in 
said signals due to varying leakage resistance. 

8. A telegraph system comprising a telegraph 
line subject to variable leakage resistance, appa 
ratus for transmitting marking and spacing polar 
signals over said line, receiving apparatus con 
nected to the line and responsive to the marking 
and spacing signals, and means operatively as 
sociated with the receiving apparatus for auto 
matically compensating for bias which appears 
in the incoming signals due to variation in leak 
age of the line, said means comprising an electron 
discharge tube having an output electrode con 
nected to a winding inductively coupled to said 
receiving apparatus and a control electrode in 
said tube energized in accordance with the in 
stant value of the negative voltage on the line 
with respect to ground, for producing in said 
winding a compensating current which varies in 
magnitude as the instant value of said negative 
voltage on the line varies and which ?ows in a 
direction to counteract the bias appearing in 
said signals due to varying leakage resistance. 

9. A telegraph system comprising a telegraph 
line subject to variable leakage resistance, ap 
paratus for transmitting marking and spacing 
polar signals over said line, receiving apparatus 
connected to the line and responsive to the mark 
ing and spacing signals, and means operatively 
associated with the receiving apparatus for auto 
matically compensating for bias which appears 
in the incoming signals due to variation in leak 
age of the line, said means comprising an electron 
tube ampli?er having an output circuit connected 
to a winding inductively coupled to said receiv 
ing apparatus and a control grid in said tube 
energized in accordance with the instant value 
of the negative voltage on the line with respect 
to ground, for producing in said winding a com 
pensating current which varies in magnitude as 
the instant value of said negative voltage varies 
and which flows in a direction to counteract the 
bias appearing in said signals due to varying 
leakage resistance. 

10. A telegraph system comprising a telegraph 
line subject to variable leakage resistance, appa 
ratus for transmitting marking and spacing polar 
signals over said line, receiving apparatus con 
nected to the line and responsive to the marking 
and spacing signals, and means operatively as 
sociated with the receiving apparatus for auto 
matically compensating for bias which appears 
in the incoming signals due to variation in leak 
age of the line, said means comprising an elec 
tron discharge tube having an output electrode 
connected to a winding inductively coupled to 
said receiving apparatus and a control electrode 
in said tube energized in accordance with the 
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10 
instant value of the negative voltage on the line 
with respect to ground for producing in said 
winding a compensating current which varies in 
magnitude as the instant value of said negative 
voltage on the line varies and which flows in a 
direction to counteract the bias appearing in said 
signals due to varying leakage resistance, and 
means for causing said compensator to respond 
only to the voltage existing under a marking 
against marking condition on said line compris 
ing a recti?er interposed between the line and 
compensator and connected so that the recti?er 
conducts only when the potential of the line is 
negative with respect to ground. 

11. A telegraph system comprising a telegraph 
line subject to variable-leakage resistance, ap 
paratus for transmitting marking and spacing 
polar signals over said line, receiving apparatus 
connected to the line and responsive to the mark 
ing and spacing signals, and means operatively 
associated with the receiving apparatus for auto 
matically compensating for bias which appears 
in the incoming signals due to variation in leak 
age of the line, said means comprising an electron 
discharge tube having an output electrode con 
nected to a winding inductively coupled to said 
receiving apparatus and a control electrode in 
said tube energized in accordance with the in 
stant value of the negative voltage on the line 
with respect to ground for producing in said 
winding a compensating current which Varies 
in magnitude as the instant value of said nega 
tive voltage on the line varies and which ?ows 
in a direction to counteract the bias appearing 
in said signals due to varying leakage resistance, 
means for causing said compensator to respond 
only to the voltage existing under a marking 
against marking condition on said line compris 
ing a recti?er interposed between the line and 
compensator and connected so that the recti?er 
conducts only when the potential of the line is 
negative with respect to ground, and a peak volt 
age storage device comprising a condenser shunt 
ed by an impedance, said storage device being 
connected to the output circuit of said recti?er 
and to the control electrode of said discharge 
tube. 

12. The method of compensating for spacing 
bias introduced in telegraph marking and spac 
ing signals due tovariation in leakage of a tele 
graph line over which the signals are transmitted 
to signal repeating apparatus, which comprises 
generating a compensating current of a'magni 
tude dependent upon the instant negative volt 
age on the line with respect to ground, and in 
ductively applying said compensating current to 
the repeating apparatus in a direction to coun 
teract the bias appearing in the signals repeated 
by said apparatus. 

13. The method of compensating for spacing 
bias introduced in telegraph marking and spac 
ing signals in a half duplex circuit due to varia 
tion in leakage of a telegraph line over which 
the signals are transmitted to repeating relay 
apparatus, which comprises applying marking 
current of negative polarity to said line, gen 
crating a compensating current of a magnitude 
dependent upon the instant value of the negative 
voltage on the line with respect to ground, and 
inductively applying said compensating current 
to the repeating relay apparatus in a direction to 
counteract the spacing bias appearing in the sig 
nals repeated by said apparatus. 
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