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UNITED STATES PATENT office 
2,153,202 

ELECTRICA, FTE 
Harry J. Nichols, Dayton, Ohio, assignor to n 
ternational Business Machines Corporation, 
New York, N. Y., a corporation of New York 

Application August 1, 1934, Serial No. 40,285 
4 Claims. 

This invention relates to electrical filters and 
particularly to anti-interference filters for tele 
graph apparatus. s 

The invention is described mainly with refer 
ence to printing telegraph signal impulses, but 
it is generally applicable to the elimination of 
interference in impulse circuits, and in reshap 
ing, and counting impulses. 

In the operation of printing telegraph ap 
paratus over radio systems, it is particularly de 
sirable to eliminate the effects of static and other 
forms of interference before they reach the print 
ing telegraph apparatus since not only are er 
roneous characters printed, but faulty operation 
of the printing apparatus as to shifting, car 
riage return, piling up of typebars, etc. is also 
liable to occur. 

It is therefore a general object of the inven 
tion to eliminate the undesired effects above 
mentioned, and thus to minimize the chance of 
improper operation. 
A further object is to provide a filter effective 

to eliminate unwanted interference and Which 
Will at the same time amplify the desired signals. 
A further object is to provide means for re 

shaping and grouping impulses. 
Other objects and features will be in part obvi 

ous and in part hereinafter pointed out in con 
nection with the following description, the ac 
companying drawings, and the appended claims. 

In the drawings, 
Fig. 1 shows in graphic form the general chara 

acter of interference signals, the signal impulses, 
and the shaped output impulses respectively. 

Fig. 2 shows in diagrammatic form one en 
bodiment of the invention illustrating the basic 
elements and the principle of the filtering action. 

Fig. 3 shows in diagrammatic form another 
embodiment of the invention employing the elec 
tronic filter arrangement of Fig. 2 applied to the 
grid circuit of a three element amplifying tube. 

Fig. 4 shows a dual arrangement of the circuit 
shown in Fig. 3 adapted to transmit bi-direc 
tional impulses. 

Fig. 5 shows an embodiment of the invention 
employing a gaseous-discharge triode applied to 
the grid circuit of a three element amplifying 
tube. 

Fig. 6 shows another embodiment of the in 
vention utilizing a grid-controlled, gaseous-dis 
charge tube of the triode type. 

Fig. 7 shows another embodiment of the in 
vention which may be used as a timed signal 
excluding device to group or count periodic sig 
nal impulses. 

(C. 18-44) 
Fig. 8 shows a filter arrangement in accordance 

with the invention, adapted to group or count 
periodic signal impulses. 

Fig. 9 shows a circuit arrangement according 
to the invention particularly adapted to elim 
inate interference signals and to amplify wanted 
signal impulses in a printing telegraph transmis 
Sion System. 

Fig. 10 illustrates graphically the currents and 
voltages in certain branches of the circuit ar 
rangement shown in Fig. 9. 

In the several figures, like characters represent 
like parts. 

Referring now to Fig. 1, line A indicates 
graphically the general character of static or 
other forms of interference signals which are to 
be eliminated, and will be referred to as the un 
wanted Or interference signals. Such signals are 
characteristically of varying frequency and ann 
plitude, but their frequency is ordinarily of a 
higher Order than the equivalent frequency of 
printing telegraph signals. Line B indicates 
generally the incoming signal impulses, referred 
to as the wanted signals, which are to be passed 
On in amplified form. Line C indicates an am 
plified, regenerated or "squared' impulse as 
passed on by the filter-amplifier to the output 
circuit and will be referred to as the outgoing 
impulse. 

Referring now to Fig. 2 in detail, the basic 
arrangement of the invention comprises a signal 
receiving input circuit designated by numeral O, 
an integrating or filtering capacitor C acroSS 
the terminals of which are applied electrical Wari 
ations representing the received signals, imped 
ance Zif representing the equivalent series in 
pedanace of the input circuit to C, impedance 
Z2 representing the parallel impedance acroSS C, 
a relay device Til, current limiting means Z3 con 
trolling the discharge of current through T, a 
steady potential source of electrical energy rep 
resented by B, and an output circuit 2). 
T is preferably an electronic relay device such 

as a gaseous discharge tube or a vacuum tube 
biased to or below cut-off, but may be any relay 
device which operates to energize an output cir 
cuit upon the application of a predetermined 
threshold potential to its input circuit. Because 
of the low energy requirement for actuation, its 
quick response, and possible high amplification 
factor, a gaseous discharge tube is the preferred 
relay device. 
The voltage of B is preferably less than the 

operating or break-down voltage of Ti, this volt 
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2 
age difference being referred to for convenience 
as the voltage margin. 
As previously stated, Z? represents the equival 

lent series impedance of the input circuit to C 
including the fixed impedance of associated cir 
cuits and apparatus and any variable impedance 
added for corrective or control purposes. Like 
wise, Z2 represents the parallel impedance across 
C including any variable additions for control 
purposes. Z is always a material factor in the 
filtering action, while Z2 may in some cases be a 
negligible factor. The variable impedance addi 
tions may be omitted, especially in established 
applications, but it is usually found preferable 
to have a variable component of either Z or Z2, 
or both, to facilitate precise adjustment of the 
filtering action. 
The values of C and Z, and Z2 if present, 

should be suitable to the duration of the wanted 
signal impulses, since the filtering action is 
mainly dependent upon the time constant of the 
input circuit including Cf. It is to be observed 
that increasing Z increases the time of charging 
C, while increasing. Z2 has the opposite effect, 
hence Z and Z2 are complementary in action. 
Until T is energized, the output circuit is vir 
tually isolated from the input circuit, hence the 
effect of the output circuit on the filtering action 
is usually negligible. 
Z3 represents in general the means used to 

limit the duration and/or amplitude of the out 
going impulses, and may comprise a limiting im 
pedance, or may include a relay or other cut-off 
means adapted to terminate the Outgoing in 
pulses after a predetermined interval. 
The operation of the arrangement shown in 

Fig. 2 is as follows: Assume first that intermittent 
trains of interference signals are being applied 
to the input circuit. Their effect is to charge C 
in varying degree depending mainly upon the 
capacitance of C, the impedances Zifi, Z2, and 
the amplitude and duration of the signal waves 
composing the train. Only the positive portions 
of the waves tend to charge C in a direction to 
aid B, and during intervening negative portions 
of the waves, C is charged in opposition to B. 
Furthermore, the effect of C, 2 and Z2 is to 
Smooth out potential variations in the input cir 
cuit, and such smoothing effect is more pro 
nounced in respect to Waves of high frequency. 
Hence so long as a single positive wave does not 
charge C above the voltage margin, Ti remains 
un-ionized and no signals appear in the output 
circuit. Signals of brief duration, even though of 
high amplitude, may be effectively filtered out by 
the arrangement shown. 
Assume next that a signal impulse as illustrat 

ed by line Bf of Fig. 1, either alone or as a mixed 
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signal containing interference signals, is applied 
to input circuit 0. In this case C is charged 
mainly in a positive direction, and after an in 
terval its potential is raised above the voltage 
margin and T is "tripped' or ionized. It is a 
characteristic of gaseous-discharge tubes that 
when ionized the cathode-anode impedance is 
greatly lowered, and a comparatively large cur 
rent may be caused to flow in the cathode-anode 
circuit. Such flow of current may be effectively 
regulated by the discharge limiting impedance 
23 (assuming that the output circuit is of com 
paratively high impedance), and under suitable 
Conditions 23 Will also cause T to de-ionize or 
cut-off after an interval. By proper selection of 
circuit constants, the Outgoing impulse may be 

2,158,202 
C of Fig. 1, and the outgoing impulse may be of 
greater amplitude and duration than the in 
coming signal. Such amplified, "squared' in 
pulses are particularly desirable in the operation 
of various types of telegraphic instruments. 
Warious characteristics and adjustments of the 

basic arrangement shown are available to con 
trol its filtering action, to obtain amplifica 
tion, and to control the shape and duration of 
the outgoing impulse. The manner of manipu 
lating these factors to obtain desired results in 
particular applications will be evident to those 
skilled in the art, and therefore does not require 
detailed discussion. 

Referring now to Fig. 3, the basic arrangement 
of Fig. 2 is shown as applied to the grid circuit of 
a three-element vacuum amplifier tube T2 of 
conventional type having an anode or plate, cath 
Ode, and Control grid. The input circuit 0 is 
ShOWn as Coupled to the filter arrangement Com 
prising integrating capacitor C and timing re 
sistor R2 by means of transformer , although 
other coupling means may be employed if desired. 
A grid suppressor resistor R4 is connected in 
series with the grid of T2 to limit the grid cur 
rent on positive Swings and to eliminate the 
possibility of T being held ionized by current 
flowing through the cathode to grid circuit of T2. 
A potentiometer P provides a steady potential 
for the plate circuit of T2 and for T, while po 
tentiometer P2 provides a negative bias for the 
grid of 2. 
The Operation of the circuit is as follows: As 

sume that potentiometer P is adjusted to pro 
Wide a potential somewhat below the breakdown 
voltage to T, and potentiometer P2 is adjusted 
to bias T2 to the cutoff point. Under the as 
sumed conditions, the plate current of T2 flow 
ing through the output circuit 20 is negligible. 
Now assume that a signal impulse of the proper 
amplitude and duration is applied to the input 
circuit 0, charging C positively in excess of the 
voltage margin, thus causing T to become ion 
ized. Current flows from P through C, T, R3 
and return to P via P2, T being of low im 
pedance when ionized, the potential at the junc 
tion of R3 and R4, and hence at the grid of T2, 
becomes more positive and remains so until Cl 
becomes charged sufficiently to cause T to cut 
off, restoring initial conditions. Plate current 
flows through T2 so long as the grid of T2 is 
positive relative to the cut-off point, causing a 
current pulse to flow in output circuit 20. Due 
to the operation of the C-R2 combination, 
signals not meeting the requirements as to aim 
plitude and duration are excluded from the out 
put circuit. Hence, as in the arrangement shown 
in Fig. 1, unwanted signals do not appear in the 
output circuit, while wanted signal impulses ap 
pear in the output circuit in amplified form, and 
reshaped, if desired. It will be understood that 
a double amplification of the wanted signals may 
be obtained, the first amplification resulting from 
the ability of Ti when ionized to swing the grid 
of T2 to a more positive degree than that due to 
the input signal impulses alone, while the second 
amplification results from the amplifying proper 
ties of T2. The Overall amplification factor is 
the product of the amplification factors of T 
and T2. 
By adjustment of R3 various wave forms for 

the output signal impulses may be obtained. 
Referring now to Fig. 4, the arrangement 

shown is a Symmetrical, dual arrangement of the 
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2,158,202 
both positive and negative signal impulses, T 
and T2 being responsive to positive impulses and 
T8 and T4 to negative impulses or vice versa. 
The operation of each half of the dual arrange 
ment is similar to the circuit of Fig. 3, and will 
be manifest from the description thereof. Re 
sistors R5 and R6 are shunted across output cir 
cuit 20 in order to produce single positive and 
negative outgoing impulses. 

Referring now to Fig. 5, T is a grid-controlled, 
gaseous-discharge tube of triode type having a 
cathode, grid, and anode or plate. In this type 
of tube, the breakdown voltage is mainly a func 
tion of the potential of the grid, while the tube 
drop voltage when ionized is comparatively low, 
being usually of the order of 15 to 25 volts. The 
grid is provided with a suitable bias by potenti 
ometer P2, while a suitable plate voltage is pro 
vided by potentiometer P. Since the grid of this 
type of tube loses control when the tube is ionized 
and is normally unable to cause the tube to cut 
off, separate cut-off means must be provided. 
The preferred means is a cut-off relay L. con 
nected in the anode-cathode circuit as shown, 
although other alternative means may be em 
ployed. The filter arrangement comprises inte 
grating capacitor C and timing resistor R2 whose 
operation is identical with that described in con 
nection with prior figures, and hence does not 
require further description. The function of re 
sistor R4 is to limit the grid current when tube 
Tf becomes ionized. The grid has a negligible 
effect on the flow of plate current, hence the am 
plitude and form of the output impulse must be 
controlled by the output circuit, while the dura 
tion is controlled by the cutting off of the plate 
current by relay L. Since L performs the func 
tion of limiting the duration of the outgoing im 
pulse, it is equivalent in function to R3 in the . 
other arrangements. 
The arrangement shown in Fig. 5 is charac 

terized by the high amplification factor and 
heavy plate current obtainable. 

Referring to Fig. 6, T is a grid-controlled 
gaseous-discharge triode, similar to Tf of Fig. 5, 
but preferably of lower current rating. A triode 
amplifier tube T2 of vacuum type, has its grid 

- circuit coupled to the plate circuit of T by means 
of transformer f2. Potentiometer P2 supplies a 
steady grid bias to T and T2, while potentiome 
ter P supplies plate potential to both tubes. T2 
is preferably biased to cut-off, while T is biased 
in Such manner that the potential rise of C due 
to the wanted signal impulses will exceed the 
voltage margin between the voltage Supplied by 
P and the breakdown voltage of Tf. The filter 
arrangement comprising integrating capacitor 
C and timing resistor R2 is preferably connected 
in the cathode-plate circuit of T as shown. 
Limiting resistor R3 is connected in the same 
circuit and assists capacitor C in cutting off the 
discharge current of T. Limiting resistor R3 
should be of relatively high value in order to co 
operate with C and R2 in their cutoff action. 
The operation is as follows: The wanted sig 

nals raise the potential of C above the voltage 
margin causing T to ionize; unwanted signals 
are filtered out by the C-R2 combination as be 
fore. When T becomes ionized and conducting, 
the ionization current flows through the primary 
of transformer 2, the secondary of which Swings 
the potential on the grid of T2 causing a current 
pulse in the plate circuit of T2, and hence in 
the output circuit 20. The flow of current in the 
cathode-anode circuit of T charges CA until 

3 
the back E. M. F. across C plus the IR drop 
across R8 causes to cut off. It is to be ob 
served that the wave form and duration of the 
outgoing impulse are under the control of the grid 
of T2, which in turn is controlled by the sec 
Ondary voltage of transformer 2. There is 
therefore no direct relation between the impulses 
in the input and output circuits, and a wide 
variety of output impulse forms, together with 
high amplification, may be obtained. Since the 
breakdown voltage of T is closely controlled by 
the bias on the grid of T, the voltage margin 
may be adjusted within close limits. 

Referring now to Fig. 7, an impulse filtering 
circuit is shown which is characterized by a defi. 
nite exclusion period readily cariable between 
Wide limits. The circuit comprises an input cir 
cuit fo, a timing condenser C, a timing resistor 
Rf connected in series therewith as shown, a 
gaseous discharge tube T, and discharge limit. 
ing resistor R3. A transformer 4 or other cou 
pling device, is connected in series with T in 
Such manner as to cause an impulse to appear 
in output circuit 20 when Ti is passing current. 
C is connected across the circuit containing I 
and both are held at a potential somewhat below 
the breakdown voltage of T by a battery Ba 
or other source of constant potential. ar 
The operation is as follows: Assume that uni 

form periodic impulses of magnitude just ade 
Quate to charge C above the voltage margin are 
impressed in aiding manner on the input circuit. 
T will be tripped by the first impulse and C. 
will discharge through T. down to the cutoff 
voltage of T, whereupon T will be de-ionized. 
The discharge current of C through T will pro 
duce a brief impulse in the output circuit the 
form and duration of which is mainly controlled 
by R3. The discharge of CF drops the voltage 
acroSST, thereby materially increasing the volt 
age margin; hence if succeeding impulses arrive 
before the normal voltage margin is restored by 
the recharging of Cf, T is not tripped, and such 
impulses are not transmitted to the output circuit. 
The charging rate of C. is controlled by R., hence 
if R is large, a considerable interval may be 
made to occur before CF is again charged sufi 
ciently to restore the normal voltage margin and 
permit T to be tripped by the signal impulses. 
By varying Rf, the number of impulses missed 
before the tripping of T and the consequent 
passing of an impulse to the output circuit may 
be selected at will over a considerable range, 
which range may be further extended by varying 
C. Since the elements controlling the charging 
of C are of stable character, the ratio of passed 
to excluded signals when established remains 
constant, provided the input signals are substan 
tially uniform, and the circuit shown may be 
used to group or count periodic impulses or waves 
which are too rapid in occurrence for ordinary 
counting methods. The input signals may, for 
example, be produced by a photo-electric count 
ing device actuated by rapidly moving objects, 
or by other preferred means generating uniform 
rapid impulses. 

Referring next to Fig. 8, T2 is a vacuum tube 
biased below cutoff by potentiometer P2 via input 
circuit (0. In the plate circuit of T2 is a filter 
arrangement which comprises a capacitor C?, 
timing resistor R2, gaseous discharge tube T, 
discharge limiting resistor R3, and output trans 
former 3. Potentiometer P supplies potential 
to the place circuit of T2. 
The general Operation of the circuit is as foll 
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4. 
lows: Since T2 is biased below cutoff, the plate 
current which normally flows through T2 is 
negligible, and practically all the drop through 
the plate circuit of T2 occurs across the internal 
anode-cathode circuit of T2. 
voltage exists across C-R2, and T in shunt 
therewith. Now assume that a signal of suff 
cient amplitude to raise the grid of T2 above cut 
off is applied to input circuit (0. The impedance 
of T2 is thus lowered, and plate current begins 
to flow, charging Cf. The charging of C con 
tinues until its potential is raised above the 
breakdown voltage of T, whereupon T is tripped 
and current flows therethrough until the voltage 
across its terminals falls below the cutoff voltage 
of T. Since the primary of transformer 3 is in 
series with T, an impulse is produced in output 
circuit. 20 during the current discharge through 
T, the wave form being dependent in part upon 
the electrical constants of the circuits, including 
transformer 3. The duration of this discharge 
may be controlled by adjustment of R3. 

In case the signal applied to input circuit to 
is not of Sufficient amplitude and duration to per 
mit sufficient current to flow through T2 to cause 
C to be charged sufficiently to trip T, no output 
impulse occurs between incoming signal impulses, 
and the charge on C leaks off through R2. 
Hence a filtering action similar to that provided 
by the arrangement shown in Fig. 1 is obtained. 
Another type of action similar to that of the 

arrangement shown in Fig. 7 may be obtained by 
Suitable adjustment of the circuit constants. As 
Sume that a Series of periodic impulses are applied 
to input circuit 0, each impulse being of suffi 
cient magnitude to raise the grid of T2 above 
the cutoff point, but not of sufficient magnitude 
to charge C above the voltage margin. Under 
Such conditions each impulse causes T2 to add 
an increment of charge to C, part of which 
charge leaks off through R2 during the interval 
between impulses. After a certain number of 
Such impulses, T is tripped and an impulse is 
transmitted to output circuit 20. It is thus evi 
dent that the arrangement shown in Fig. 8 can 
be caused to group or count rapid periodic im 
pulses in the same manner as the arrangement 
shown in Fig. 7. Furthermore, the arrangement 
shown in Fig. 7 may be connected between the 
Original impulse source and the arrangement 
shown in Fig. 8, thus providing a cascaded count 
ing circuit of high ratio. 

Referring now to Fig. 9, the arrangement of 
Fig. 5 is shown as applied to the receiving circuit 
of a single impulse printing telegraph system. 
Three stages of the receiving circuit are shown, 
namely the rectifier stage, limiting stage, and 
filter-amplifier stage, associated with electron 
tubes T3, T2, and T respectively. 
T3 is shown as a triode vacuum tube, but repre 

sents any rectifier device. Its function is to ap 
ply unidirectional voltage variations to the grid 
of limiting tube T2, and may be omitted when 
unidirectional voltage variations are otherwise 
obtained. T3 is preferably supplied with a nega 
tive bias normally holding the grid at or near 
the cut-off potential, hence the plate current 
flowing through load resistor R.9 is increased by 
received signals. 
T2 is preferably a vacuum tube biased to pro 

vide a certain normal level of plate current, and 
has its grid circuit so coupled to rectifier tube T3 
that an increase of plate current in T3 causes 
the plate current in T2 to fall below the normal 
level. As shown, T2 is self biased by cathode 

Hence very little. 

to E., T is ionized or tripped. 
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resistor RT, although other well known means 
may be used. C2 is the coupling condenser be 
tween the plate circuit of T3 and the grid circuit 
of T2, and R8 is the grid leak resistor for T2. 
T is a triode gas discharge tube similar to 

that described in connection with Fig. 5. The 
input circuit to the grid of T is preferably cou 
pled to the plate circuit of 2 by means of trans 
former f. The input circuit of T thus com 
prises the secondary of transformer if, integrat 
ing condenser C, and resistor R. For reasons 
presently to be described, the natural period of 
this circuit when connected as shown is prefer 
erably made twice the duration of the wanted 
signal impulses. The grid T is held at proper 
normal bias by potentiometer P2, while poten 
tioneter P provides a steady source of potential 
for the anode-cathode circuit of T. R4 is a 
grid current limiting resistor, while L is a cut-off 
relay, all as described in connection with Fig. 5. 
The operation of the arrangement is as fol 

lows: The incoming signals, including interfer 
ence signals, are applied to rectifier tube T3, and 
produce increased plate current through R9. 
The rise in current in R9 in response to incoming 
signal impulses is shown graphically as ill in the 
first line of Fig. 10. An increase in current 
through R9 causes a drop in potential at the 
connection of C2 with the plate circuit of T3, 
hence the grid of T2 is made more negative, and 
the plate current flowing through the primary 
of transformer is diminished as indicated by is 
of Fig. 10. It is to be noted that since is can 
only vary between the normal value and zero, 
the current variations through the primary of 

are limited to a certain range regardless of 
the strength of the signals rectified by T3, hence' 
the designation of T2 as the limiting tube. 
The input circuit to T, having inductance and 

capacitance, is oscillatory in nature, and the 
voltage across C due to a current variation in 
the primary of as indicated by i2 will be of 
the general form indicated by e of Fig. 10. It 
is well established that when an Oscillatory cir 
cuit is excited by an impulse of the proper dura 
tion in relation to its natural period, the sec 
ond alternation of the voltage surge across the 
capacitance may exceed the first alternation in 
amplitude, the theoretical limit being twice the 
amplitude of the first alternation. The secondary 
of transformer is so connected to the input 
circuit that the first alternation produces a charge 
on C in a direction opposing the tripping of T, 
while the Second alternation is in an aiding di 
rection. Referring to Fig. 10, let E represent 
the voltage margin, then when e becomes equal 

is represents the 
outgoing impulse produced by tripping T, and 
it will be observed that this impulse occurs after 
the expiration of the signal impulse. 

Established theory shows that when the ratio 
of the duration of the exciting impulse to the 
natural period of an undamped oscillatory cir 
cuit is within the limits of .2 to .8, the second 
alternation will exceed the first alternation in 
amplitude. Damping of the circuit due to re 
sistance will narrow the range of this ratio some 
what, and in practice it can be taken as a basis 
of design that the natural period of the input 
circuit to T should be approximately twice the 
duration of the wanted signal impulses. While 
Rf has some effect on the natural period of the 
input circuit, the main function of R is to pro 
vide a means of controlling the damping of the 
input circuit, and in established applications 
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may be omitted, the correct amount of damping 

obtained by proper design of transform 
e 
The arrangement shown in Fig. 9 is effective 

in filtering out interference signals of different 
time characteristics than the wanted signals even 
if much stronger than the wanted signal impulses 
since all signals are limited in effect by limiting 
tube T2, and signals materially differing in time 
characteristics from the wanted signal impulses 
will not produce sufficient voltage across C to 
trip T. Limiting tube T2 also acts as an auto 
matic volume control, and can be adjusted so that 
signal impulses weakened by fading or by other 
causes will be effective to trigger T. 
The arrangement shown in Fig. 9 is particul 

larly adapted to printing telegraph Systems Oper 
ated over radio or carrier frequency channels. 

It is to be observed that the various embodi 
ments of the invention possess in common an in 
tegrating capacitor C, a timing impedance Z. 
controlling the charging of C, a gaseous-dis 
charge tube T, a discharge limiting device 23 
controlling the discharge of T, and a steady po 
tential source. Also that each arrangement is 
capable of exercising a filtering or selective ac 
tion on the signals passing therethrough, and 
is capable of amplifying the incoming signal. 
The arrangements shown also provide means for 
producing outgoing impulses of a wide variety of 
shapes and durations at will. 

In the various arrangements, the impedance of 
the input circuit to C has an effect on the action 
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of that combination, and in some instances, the 
input circuits may in themselves have sufficient 
capacity or impedance so that a separate timing 
element is not required. By the well understood 
principle of equivalent circuits it is clear, however, 
that such instances are special cases of the basic 
circuits herein disclosed, in which C and 2 rep 
resent the equivalent capacitance and impedance 
of the input circuit, however distributed. In 
like manner, the function of discharge limiting 
impedance Z3 may in some instances be embodied 
in the output coupling device or circuit, and in 
such cases 28 represents the equivalent discharge 
limiting device applied to gaseous discharge 
tube. 
What is claimed is: 
1. An electronic filter system comprising an 

5 
input circuit receiving electrical signals, capacitor 
means charged responsively to said electrical sig 
nals, means for controlling the charging of said 
capacitor means, a gaseous discharge electronic 
tube energizable upon the application, to said ca 
pacitor means, of a predetermined potential, a 
steady potential source of electrical energy for 
supplying energy to said electronic tube, a dis 
charge circuit for said electronic tube, and con 
trol means for limiting the current discharge 
through said discharge circuit, said control means 
comprising a discharge circuit cut-off relay. 

O 

2. An electrical impulse filter arrangement 
comprising an input circuit including a normally 
unexcited oscillatory circuit, an electron discharge 
device having an input and output circuit as 
sociated therewith, a grid control element in 
cluded in the input circuit and means normally 
to bias the grid element to render the device non 
conductive, and means to impress the discharge 
of the oscillatory circuit upon the input circuit of 
the device upon excitation of the OScillatory cir 
cuit by signal conditions including means whereby 
the second alternation of the Oscillatory circuit 
discharge is effective solely to overcome the bias 
of the grid element thereby rendering the electron 
discharge device conductive. 

3. An electrical impulse filter arrangement 
comprising an input circuit including a normally 
unexcited oscillatory circuit, an electron discharge 
device having an input and output circuit aSSO 
ciated therewith, said device being characterized 
by continued operation unaffected by grid po 
tential after starting, means to impress normally 
a grid bias potential upon the device to render 
it non-conductive, means to impress the discharge 
of the oscillatory circuit upon the input circuit 
of the device upon excitation of the oscillatory 
circuit by signal conditions including means 
whereby the second alternation of the Oscillatory 
circuit discharge is effective solely to overcome 
the grid bias potential thereby rendering the 
electron discharge device conductive, and means 
in the output circuit of the device to restore the 
device upon operation thereof to a non-conductive 
state. 

4. The invention set forth in claim 3 wherein 
the last mentioned means comprises relay means. 

HARRY J. NICHOLs. 
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