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UNITED STATES PATENT OFFICE 
2,652,452 

INTERPOLATING CIRCUIT 

Albert E. Frost, Bloomfield, N.J., assignor to The 
Western Union Telegraph Company, New York, 
N. Y., a corporation of New York 

Application December 18, 1951, Serial No. 262,279 
- (C. 178-70) 8 Claims. 

1. 
The present invention relates to telegraph sys 

tems and more particularly to multiplex receiving 
apparatus for use with long transmission lines. 
The multiplex signaling speed over a long trans 

mission line, such as a submarine telegraph cable, 
is limited principally by attenuation of the Single 
or dot frequency impulses. As the signaling Speed 
is increased, it is found that dot frequency signals 
become attenuated below the effective operating 
level of the associated receiving apparatuS. 

It has heretofore been Suggested to permit Sub 
stantially complete attenuation of dot frequency 
signals relative to interference levels and to re 
insert the dot frequency Signals through auto 
matic interpolation. One Such arrangement is 
illustrated in U. S. Patent i,788,477, issued on 
January 13, 1931, to M. H. Woodward. Another 
arrangement is disclosed in U. S. Patent 2,046,984, 
issued July 7, 1936, to H. F. Wilder. 
The principal object of the present invention is 

to provide a novel and improved interpolating 
circuit. 
More particularly, it is an object of the in 

vention to provide an interpolating circuit suit 
able for use at relatively high frequencies. 
Another object of the invention is to provide 

an interpolating circuit readily adaptable to use 
With a variety of dot frequencies. 
A further object of the invention is to provide 

an interpolating circuit in which the distributor 
receiving ring may be employed to operate the 
interpolating apparatus and to energize the asso 
ciated printer magnetS. 
Another object of the invention is to provide 

an interpolating circuit Suitable for use with polar 
printer magnetS. 

Further objects of the invention will appear 
from the following description. 
In accordance with the invention, these objects 

are achieved by providing a pair Of gaseous dis 
charge tubes arranged to conduct alternately-in 
response to applied voltage peaks derived by dif 
ferentiating voltage pulses picked up from a 
segmented distributor ring at a rate equal to 
the dot frequency, an output circuit responsive 
to the alternations in conduction of the tubes 
to produce a dot frequency Output signal and an 
input circuit coupled to the tubes and responsive 
to the received signals for Suppressing the alter 
nations in Conduction in accordance With the 
repetition rates of the received signals. 
The invention will now be described in greater 

detail with reference to the appended drawing 
in Which: 

Fig. 1 illustrates one embodiment of the in 
wention; and 
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Fig. 2 illustrates a modification of a portion of 

the arrangement of Fig. 1. 
Referring now to the drawing and more par 

ticularly to Fig. 1, then are shown two thyratron 
tubes iO and connected in a trigger inverter 
circuit. The cathodes of tubes and are 
interconnected and coupled to ground through a 
resistOr 2. The grids of tubes () and are 
coupled to ground through resistors 3 and 4, 
respectively, and are intercoupled through series 
COnnected capacitors 5 and 6. 
The anode of thyratron O is coupled to a source 

of positive potential through a circuit extending 
from the anode thereof through a resistor 7, 
Winding 8 of a polar selector relay 9 and a 
resistOr 20 to a Source of positive potential. The 
anode of thyratron is coupled to a source 
of positive potential through a circuit extending 
from the anode thereof through a resistor 2, 
winding 22 of relay 9 and resistor 20 to the 
Source of positive potential. 
A Solid ring 25 and a segmented receiving ring 

26 of a distributor 27 are interconnected by a 
brush 28. Synchronous operation of brush 28 
With the transmitter may be effected in a num 
ber of Ways, none of which need be described 
herein as they are generally well known in the 
art. 

Receiving ring 26 is provided with 20 segments 
for reception of two five-unit multiplex channels. 
The invention is, of course, equally applicable to 
a different number of channels, a different num 
ber of units per channel, or a different time dis 
tribution of units between channels. Alternate 
Segments of ring 26, which will hereinafter be 
termed the pickup segments, are interconnected 
and coupled to the junction of capacitors 5 and 
6 through a differentiating network 29 com 

prising a series capacitor 30 and shunt resistors 
3 and 32. Solid ring 25 is provided with a posi 
tive potential with respect to ground by a battery 
33 coupled to ring 25 through a resistor 33. 
The other segments of receiving ring 26, which 

Will hereinafter be termed the delivery Segments, 
are each connected to a respective telegraph 
printer magnet. The upper set of printer ag 
nets, comprising channel A, are provided with a 
common return to contact 36 of relay 9. The 
lower Set of printer magnets, COInprising channel 
B, are provided with a common return to contact 
35 of relay 9. Armature 37 of relay 9 is con 
nected to the negative terminal of a battery 38 
through a resistor 39. The positive terminal of 
battery 38 and the negative terminal of battery 
33 are grounded. 
Thyratrons 0 and are so coupled that, 
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when One tube is conductive, the other Will be 
nonconductive. When the thyratron grid circuit 
is pulsed from a pickup segment on ring 26, the 
nonconducting tube is fired, thereby extinguish 
ing the conducting tube. The triggering pulse 
must be sufficiently short to avoid exciting the 
tube being extinguished. A short duration trig 
gering pulse is insured by providing differentiat 
ing network 29 intermediate the pickup Segments 
and the thyratron grid circuit. Network 29 con 
verts the generally rectangular positive voltage 
pulse delivered from a pickup Segment into a 
sharp positive voltage peak corresponding in time 
to the leading edge of the rectangular pulse and 
a sharp negative peak corresponding in time 
to the trailing edge of the rectangular pulse. 
Since the grid circuit loses control of a conduct 
ing thyratron, only the positive voltage peak will 
be effective in producing the triggering action. 

It is evident that, in the absence of other 
signals, thyratrons and f will be caused to 
conduct alternately at a rate dependent on the 
Speed of brush 28. The Speed of brush 28 should 
be selected So that a complete thyratron SWitch 
ing cycle is effected in a time interval equal 
to the period of the dot impulses received over 
the aSSociated transnission line. 
ASSuming the condition illustrated in Fig. 1 

i. e., tube conducting, tube nonconductive 
and armature 37 made with contact 35, tube 
will be rendered conductive and tube () non 
conductive by the positive voltage pulse provided 
as brush 28 wipes the first pickup segment of 
channel A. When tube is conductive, winding 
22 will be energized, causing armature 37 to make 
with contact 36. Accordingly, when brush 28 
Wipes the first channel A delivery segment, an 
energizing circuit for the aSSociated printer mag 
net Will be completed from the positive terminal 
of battery 33 through resistor 34, brush 28 the 
delivery segment and printer magnet, contact 36 
and armature 37, resistor 39 and battery 38 to 
the negative terminal of battery 33. When brush 
28 Wipes the Second channel A pickup segment, 
tubes and Will return to their initial con 
ditions. Accordingly, when brush 28 wipes the 
second channel. A delivery segment, the energiz 
ing circuit for the associated printer magnet will 
be open at contact 36. It is evident that the first, 
third and fifth channel. A printer magnets will 
be energized, while the second and fourth will 
remain deemergized. Since the printer returns 
for channel B are connected to contact 35 rather 
than to contact 36, the same relationship will 
exist as the channel B Segments are wiped. 
The Operations described above Will continue 

in the absence of received signals, so that the 
printer magnets Will be energized in the same 
manner as if a continuous train of dot frequency 
impulses were received. 
Terminals 40 and 4 are connected to the in 

coming transmission line or, in the case of a 
submarine cable, to the shaping amplifier output 
terminals. Terminal 40 is connected to one end 
of a winding 42 of a polar line relay 43. Terminal 
4 is connected to one end of a Winding 44 of a 
second polar line relay 45. The other ends of 
Windings 42 and 44 are interconnected. Wind 
ings 42 and 44 are so connected that a current 
of positive polarity Will attract armature 46 to 
marking contact 4 of relay 43 while a current 
of negative polarity will attract armature 48 to 
marking contact 49 of relay 45. Windings 50 and 
5 of relays 43 and 45, respectively, are con 
nected in Series and Supplied With a positive po 
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4. 
tential to bias armature 46 to spacing contact 
52 of relay 43 and arnature 48 to spacing contact 
53 of relay 45. 
The marking contacts of relays 43 and 45 are 

connected to a source of negative potential. The 
armatures of relays 43 and 45 are connected, 
respectively, to the grids of thyratron tubes ) 
and . 
When one of the line relays goes to its mark 

ing position in response to a received signal, a 
negative potential is applied to the grid of the 
asSociated thyratron, thus preventing the thy 
ratron from firing in response to a positive volt 
age peak from a pickup segment. For example, 
if thyratron 0 is in conductive condition and 
brush 28 is about to wipe the first pickup segment 
of channel A, a negative signal pulse applied to 
terminal 40 will energize winding 44, thereby 
causing armature 48 to make with marking con 
tact 49 and applying a negative potential to the 
grid of thyratron . This negative potential will 
overcome the positive peak from the pickup seg 
ment thus keeping tube ?o conductive and tube 
?t nonconductive. It is evident, therefore, that 
Winding 22 of relay 9 will not become energized 
and that armature 37 will not make with contact 
36. Accordingly, when brush 28 wipes the first 
channel A delivery segment, the return circuit 
for the aSSociated printer magnet will remain 
open at contact 36. It will be remembered that, 
in the absence of a signal at terminal 40, this 
printer magnet circuit was closed. The length 
of time during which the thyratron circuit 
SWitching Operation Will be suppressed depends 
On the length of the Signal applied to terminals 
4. and 4, or, in other words, the frequency of 
the multiplex impulse. Since, as was observed 
above, the dot frequency signals are lost in the 
transmission line, the frequency of the multiplex 
inpulses applied to terminals 40 and 4 may 
Vary between one-half and one-fifth or less of 
the dot frequency. 

Positive multiplex signals applied to terminals 
46 and 4 will cause armature 46 of relay 43 to 
make With marking contact 47, thereby tending 
to keep thyratron conductive and thyratron 
A nonconductive, so that winding 22 will remain 
energized and armature 37 will remain made with 
contact 36. 
In effect, the signals appearing at the con 

tacts of Selector relay 9 are regenerated multi 
plex impulses corresponding to the multiplex im 
pulseS received at terminals 40 and 4 with dot 
frequency impulses interpolated whenever ab 
Sence of a Signal at terminals 40 and 4 permits 
the thyratron circuit to vibrate. 
The printer returns for channels A and B are 

returned to opposite selector relay contacts be 
cause, in accordance with well known practice, 
alternate multiplex channels mark on opposite 
polarities in order to facilitate synchronization 
Of Sending and receiving distributors. 
In order to simplify the receiving distributor 

and in order to permit the interpolating circuit 
to be used with existing distributors, it is im 
portant that the receiving distributor ring be 
used for Operating both the thyratron circuit 
and the printer mangets. Since the common 
distributor ring can be supplied conveniently with 
only one polarity, it is evident that, in the ar 
rangement of Fig. 1, only this polarity may be 
Supplied to the printer magnets. However, it is 
Sometimes desirable to employ polar printer 
magnets or polar selector devices. 
A circuit arranged to energize polar printer 
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magnets is illustrated in Fig. 2 wherein elements 
which are the same as elements in Fig. 1 are given 
like reference characterS. 
Referring now to Fig. 2, it will be noted that 

distributor 27 of Fig. 2 is the same as distributor 
27 of Fig. I except that thirty segments on re 
ceiving ring 26 are provided in order to accom 
modate three multiplex channels. Selective en 
ergization of Windings 8 and 22 of relay 9 is 
identical With the Operation. Of Fig. 1. 
The positive terminal of a battery. 60 is con 

nected to contact 35. The negative terminal of 
a battery 6 is connected to contact 36. The 
negative terminal of battery 60 and the positive 
terminal of battery 6 are grounded. 

Neither battery 60 nor 6. Supplies current to 
the pickup Segment circuit because the pickup 
Segiment circuit is isolated from ground. The 
pickup. Segments are included in a series circuit 
including brush 28, a primary winding 62 of 
an isolating transformer 63, a battery 64 and a 
resistor 65. The secondary winding of trans 
former 3 is connected to the junction of capaci 
tor 5 and 6 of Fig. 1 through differentiating 
network 29. Battery 64 is so poled that the ex 
ponential rise. in current through winding 62, 
which occurs when brush 28 wipes a pickup seg 
Inent, produces a positive Voltage peak at the 
junction of capacitors 5 and 6. 
When brush 28 wipes a delivery segment, the 

polarity of the potential applied thereto depends 
On the position of armature. 37. If armature 37 
is made with contact 35, a positive potential is 
Supplied to the polar selector device. If armature 
37 is made with contact 36, a negative potential 
is supplied to the polar selector device. Whether 
the polar selector device will be energized to the 
marking side or not depends upon whether the 
polarity of the potential applied thereto is the 
right one for such operation. It is evident that 
application of a negative potential to a positive 
poled selector device will operate at the spacing 
or non-Selecting Side. 
While the invention has been described in 

specific embodiments thereof and in a Specific 
use, it is not desired that it be limited thereto, 
for obvious modifications thereof will occur to 
those skilled in the art without departing from 
the spirit and scope of the invention as set forth 
in the appended claims. - 
What is claimed is: 
1. An electrical circuit arrangement for re 

generating periodic input signals having Vary 
ing repetition rates and in which dot frequency 
components are attenuated below the effective 
operating level, comprising a pair of gaseous dis 
charge tubes arranged to conduct alternately in 
response to applied positive voltage peaks, a 
source of voltage pulses having a repetition, rate 
equal to said dot frequency, a differentiating net 
work intercoupling said source and Said tubes 
for generating voltage peaks and applying Said 
voltage peaks to said tubes thereby to cause Said 
tubes to conduct alternately, whereby alterna 
tions in conduction of said tubes may occur at 
said dot frequency, an output circuit coupled to 
said tubes, means in said circuit responsive to 
said alternations in conduction to produce pe 
riodic output signals having a repetition rate 
equal to said dot frequency, an input circuit cou 
pled to said tubes and arranged to receive Said 
input signals, means in said input circuit for 
selectively suppressing said alternations in con 
duction of said tubes for time intervals deter 
mined by the repetition rates of Said input sig 
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6 
nals whereby said output signals correspond in 
repetition rates to Said input signals with said dot 
frequency components interpolated therein. 

2. An electrical circuit arrangement for regen 
erating periodic input signals having varying 
repetition rates and in which dot frequency com 
ponents are attenuated below the effective op 
erating level, comprising a pair of gaseous dis 
charge tubes arranged to conduct alternately in 
response to applied positive voltage peaks, a dis 
tributor operated in Synchronism with said dot 
frequency for Supplying voltage pulses having a 
repetition rate equal to said dot frequency, a 
differentiating network intercoupling said dis 
tributor and said tubes for generating voltage 
peaks and applying Said Woltage peaks to said 
tubes thereby to cause Said tubes to conduct al 
ternately, Whereby alternations in conduction of 
Said tubes may occur at Said dot frequency, an 
Output circuit coupled to Said tubes, means in Said 
circuit responsive to Said alternations in conduc 
tion thereof to produce periodic output signals 
having a repetition rate equal to said dot fre 
quency, an input circuit coupled to said tubes and 
arranged to receive said input signals, means in 
Said input circuit for Selectively suppressing said 
alternations in conduction of said tubes for time 
intervals determined by the repetition rates of 
Said input signals. Whereby Said output signals 
correspond in repetition rates to said input Sig 
nals. With said dot frequency components inter 
polated therein, 

3. An electrical circuit arrangement for regen 
erating multiplex telegraph signals in which dot 
frequency components are attenuated below the 
effective operating level, comprising a pair of 
grid-controlled gaseous discharge tubes arranged 
to conduit alternately in response to applied 
positive Voltage peaks, a distributor Operated in 
Synchronism. With Said dot frequency for supply 
ing Voltage pulses having a repetition rate equal 
to Said dot frequency, a differentiating network 
intercoupling said distributor and said tubes for 
generating positive voltage peaks and applying 
Said Voltage peaks to the grids of Said tubes there 
by to cause Said tubes to conduct alternately, al 
ternations in conduction of said tubes occurring 
at Said dot ifrequency, an Output circuit coupled 
to Said tubes and responsive to said alternations 
in conduction thereof to produce periodic output 
Signals having a repetition rate equal to said dot 
frequency, an input circuit coupled to the grids 
of Said tubes and arranged to receive said tele 
graph signals, Said telegraph signals selectively 
Suppressing Said alternations in conduction of 
said tubes for time intervals determined by the 
repetition rates of Said telegraph signals where 
by said output signals correspond in repetition 
rates to said telegraph Signals With said dot fre 
quency components interpolated therein. 

4. An electrical circuit arrangement for re 
generating multiplex telegraph signals in which 
dot frequency components are attenuated below 
the effective Operating level, comprising a pair 
of grid-Controlled gaseous discharge tubes ar 
ranged to conduct alternately in response to ap 
plied positive voltage peaks, a distributor op 
erated in Synchronism with said dot frequency 
for Supplying Woltage pulses having a repetition 
rate equal to said dot frequency, a differentiating 
network intercoupling said distributor and said 
tubes for generating positive voltage peaks and 
applying Said Woltage peaks to the grids of said 
tubes thereby to cause said tubes to conduct al 
ternately, alternations in conduction of said tubes 
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occurring at said dot frequency, an output cir 
cuit including a polar relay having a pair of Wind 
ings each included in a respective anode cir 
cuit of one of said tubes and responsive to Said 
alternations in conduction of Said tubes to pro 
duce periodic output signals having a repetition 
rate equal to said dot frequency, an input circuit 
arranged to receive said telegraph signals and 
including a pair of polar line relays each re 
sponsive to a different polarity telegraph signal, 
a source of negative potential, means includ 
ing said line relays to intercouple said Source and 
the grids of said tubes whereby said telegraph 
signals Selectively overcome Said positive volt 
age peaks thereby to suppress said alternations 
in conduction of said tubes for time intervals 
determined by the repetition rates of Said tele 
graph signals whereby said output signals cor 
respond in repetition rates to said telegraph sig 
inals with said dot frequency components inter 
polated therein. 

5. In a plural unit printing telegraph SyS 
tem, the combination comprising a source of 
periodic input signals having varying repetition 
rates and varying polarity and in which dot fre 
quency components are attenuated below the 
effective operating level, a triggering circuit in 
cluding a pair of thyratron tubes arranged to 
conduct alternately in response to applied volt 
age peaks, a distributor having a Solid ring, a 
Segmented receiving ring having at least twice 
as many segments as said number of units and 
a brush for connecting Said rings and operating 
in synchronism with said dot frequency, means 
to apply a positive potential to said solid ring, 
a differentiating network, means interconnecting 
alternate ones of Said Segments and Said dif 
ferentiating network to produce a positive volt 
age peak each time One of Said alternate Seg 
ments is wiped by said brush, means to apply 
said positive voltage peaks to the grids of said 
thyratron tubes thereby to cause Said thyratron 
tubes to conduct alternately at a rate equal to 
said dot frequency, a plurality of printer mag 
netS each connected to a respective One of the 
other Segments of Said receiving ring, Said plural 
ity of printer magnets being at least as great as 
said number of units, a polar relay having a 
pair of oppositely poled windings each included 
in a respective anode circuit of said thyratron 
tubes, means responsive to energization of one 
or the other of said windings for selectively en 
ergizing Said printer magnets in accordance 
with said dot frequency, means intercoupling 
Said Source of input signals and the grids of said 
thyratron tubes thereby selectively to suppress 
alternations in conduction of said thyratron 
tubes for time intervals determined by the 
repetition rates of Said input signals whereby 
said printer magnets are selectively energized in 
accordance With the repetition rates of said in 
put signals interpolated with said dot frequency. 

6. In a plural unit printing telegraph system, 
the combination comprising a source of multi 
plex telegraph signals having varying polarities 
and in which dot frequency components are at 
tenuated below the effective operating level, a 
triggering circuit including a pair of thyratron 
tubes arranged to conduct alternately in re 
Sponse to applied positive voltage peaks, a dis 
tributor having a Solid ring, a Segmented receiv 
ing ring having at least twice as many segments 
as said number of units and a brush for con 
necting Said rings and operating in synchronism 
with said dot frequency, means to apply a posi 
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8 
tive potential to said solid ring, a differen 
tiating network, means interconnecting alter 
nate ones of Said segments and said differen 
tiating network to produce a positive voltage 
peak each time one of said alternate segments 
is Wiped by said brush, means to apply said posi 
tive voltage peaks to the grids of said thyratron 
tubes thereby to cause said thyratron tubes to 
conduct alternately at a rate equal to said dot 
frequency, a plurality of printer magnets each 
Connected to a respective one of the other seg 
ments of Said receiving ring, said plurality of 
printer magnets being at least as great as said 
number of units, a polar relay having a pair 
of oppositely poled windings each included in 
a respective anode circuit of said thyratron tubes, 
means responsive to energization of One or the 
Other of said windings for selectively energizing 
Said printer magnets in accordance with said 
dot frequency, a pair of polar line relays coupled 
to Said source of telegraph signals, each of said 
line relays being responsive to a different polarity 
telegraph. Signal, a Source of negative potential, 
means including said line relays for intercou 
pling Said Source of negative potential and the 
grids of said thyratron tubes thereby selectively 
to SuppreSS alternations in conduction of said 
thyratron tubes for time intervals determined by 
the repetition rates of said telegraph signals 
Whereby said printer magnets are selectively en 
ergized in accordance with the repetition rates 
of Said input signals interpolated with said dot 
frequency. 

7. In a plural unit multiplex printing tele 
graph System, the combination comprising a 
Source of periodic input signals having varying 
repetition rates and varying polarity and in 
Which dot frequency components are attenuated 
below the effective operating level, a triggering 
circuit including a pair of thyratron tubes ar 
ranged to conduct alternately in response to 
applied voltage peaks, a distributor having a 
common ring, a Segmented receiving ring having 
at least twice as many segments per multiplex 
channel as said number of units and a brush 
for connecting said rings and operating in 
Synchronism with Said dot frequency, means to 
apply a positive potential to said common ring, 
a differentiating network, means interconnecting 
alternate ones of said segments and said dif 
ferentiating network to produce a positive volt 
age peak each time one of said alternate seg 
ments is Wiped by Said brush, means to apply 
Said positive voltage peaks to the grids of said 
thyratron tubes thereby to cause said thyratron 
tubes to conduct alternately at a rate equal to 
Said dot frequency, a plurality of printer mag 
nets each having one terminal thereof connected 
to a respective one of the other segments of said 
receiving ring, Said plurality of printer magnets 
per multiplex channel being at least as great 
as Said number of units, a polar relay having a 
pair of oppositely poled windings each included 
in a respective anode circuit of said thyratron 
tubes, a front contact, a back contact and an 
armature arranged to make selectively with said 
contacts, means interconnecting said armature 
and Said brush, means interconnecting the other 
terminals of said printer magnets and one or 
the other of said contacts thereby Selectively 
to energize said printer magnets in accordance 
With Said dot frequency, means intercoupling 
Said Source of input signals and the grids of said 
thyratron tubes thereby selectively to SuppreSS 
alternations in conduction of said thyratron 
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tubes for time intervals determined by the repeti 
tion rates of Said input signals whereby said 
printer magnets are Selectively energized in a C 
cordance with the repetition rates of said input 
signals interpolated with said dot frequency. 

8. In a plural unit multiplex printing telegraph 
system, the combination comprising a source 
of periodic input signals having varying repeti 
tion rates and varying polarity and in which dot 
frequency components are attenuated below the 
effective operating level, a triggering circuit in 
cluding a pair of thyratron tubes arranged to 
conduct alternately in response to applied volt 
age peaks, a distributor having a Solid ring, a 
segmented receiving ring having at least twice 
as many segments per multiplex channel as Said 
number of units and a brush for connecting Said 
rings and operating in Synchronism with Said 
dot frequency, means to apply a positive poten 
tial to said solid ring, a differentiating network 
including an isolating transformer, means in 
terconnecting alternate ones of Said Segments 
and said differentiating netWork to produce a 
positive voltage peak each time one of Said al 
ternate segments is wiped by Said brush, means 
to apply said positive voltage peaks to the grids 
of said thyratron tubes thereby to cause Said 
thyratron tubes to conduct alternately at a rate 
equal to said dot frequency, a plurality of polar 
selector devices each having one terminal there 
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10 
of connected to a respective one of the other seg 
ments of Said receiving ring, said plurality of 
Selector devices per multiplex channel being at 
least as great as said number of units, a polar 
relay having a pair of oppositely poled Wind 
ings each included in a respective anode circuit 
of Said thyratron tubes, a pair of contacts and 
an armature arranged to make selectively with 
Said contacts, means to apply a different po 
rality potential to each of Said contacts, means 
interconnecting Said armature and Said brush 
thereby selectively to energize Said Selector de 
vices in accordance with said dot frequency, 
means intercoupling said Source of input sig 
inals and the grids of Said thyratron tubes there 
by selectively to suppress alternations in con 
duction of Said thyratron tubes for time inter 
vals determined by the repetition rates of Said 
input Signals whereby said Selector devices are 
selectively energized in accordance with the 
repetition rates of Said input signals interpolated 
With said dot frequency. 

ALBERT E. FROST. 
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