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a half-wave rectifier. The cathode of tube W2 
is connected by a wire 28 to a point 29 on the volt 
age divider A–9. This tube rectifies the tone Sig 
nal and the equivalent D. C. signal appears acroSS 
a condenser 24. Connected across the condenser 
24 is a noise filter inductance 25 in Series with 
condenser 26, shunted by a resistor 27. The in 
ductance 25 and condenser 26 form a low pass fil 
ter for removing any noiSe or impulses of Shorter 
duration than the signal. The rectified signal, aS 
it appears across the resistor 27, is approximate 
ly shown in Fig. 4. 

Start circuit 
The negative end of resistor 27 which is shown, 

for the purpose of identification, as a terminal 
23, is connected through a grid resistor 30 to the 
grid of a vacuum tube W3. The cathode of 
vacuum tube V3 is connected by wires 35 and 22 
to the negative end of the bias resistor 0, while 
its anode is connected through a limiting resis 
tor 36 and the primary coil of a transformer Tl2 
to wire 9 and the positive end of the voltage 
divider 4-9. The point 29, to which the grid 
of tube W 3 is connected through grid resistor 
30, resistance 27, and wire 28, is at a potential 
which normally renders the tube V3 conductive, 
causing plate current to pass through the pri 
mary winding of transformer Tl2. The start 
signal depresses the potential on the grid of tube 
V3 and cuts off the plate current. 
The interruption of the plate current through 

transformer T 2 induces an E. M. F. in the sec 
ondary winding, one side of which is connected 
through wires 35 and 22 to the negative end of 
the bias resistor O, while the other side is con 
nected through a delay circuit comprising con 
densers 37 and 38 and resistor 39 to the control 
grid of a gas tube G9. The cathode of the latter 
tube is connected to the lower end of the voltage 
divider 4-9, while its anode is connected through 
a vacuum tube W9, resistance 40 and wire 4, 
to a point 42 between the resistors 5 and 6. The 
grid of the tube W9 is connected through a grid 
leak resistor 43 to its cathode and this tube is 
accordingly normally conditioned to pass cur 
rent. The voltage of the impulse induced in the 
secondary of transformer T2, when the tube 
W3 is cut off by the start signal, is such that it 
drives the control grid of gas tube G9 positive 
and fires the tube. The resistor condenser com 
bination 37-39 is selected so as to have an RC 
time delay constant that will delay the firing of 
tube G9 for a period equal to about half the 
duration of the start signal of Fig. 4. Thus, at 
time A' (Fig. 4) tube G9 will fire. 
A vacuum tube V8 has its anode connected 

through the primary winding of a transformer 
T to Wire 9 and the top of voltage divider 4-9, 
while its cathode is connected by wire 4 to the 
point 42 of the voltage divider. The grid of tube 
W8 is connected through resistor 40 to its cathode 
and this tube is normally conductive. When the 
tube G9 fires, current flows through the resistor 
40, causing a potential drop, as indicated, at re 
sistor 40 and biasing off the tube V8. The field 
of transformer T collapses and an E. M. F. is 
induced in its secondary winding. This starts 
the Sweep impulses, as will now be described. 
One end of the secondary winding of trans 

former T is connected by a wire 45, through the 
arn of potentioneter 9, to a selected point on the 
resistance of this potentiometer. The other end of 
the secondary winding of transformer T is con 
nected, as indicated by the letters X (see also Fig. 
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4. 
1b) to the grid of the first tube W of a sequence 
of tubes W. W. The cathodes of these tubes are 
connected by a wire 46 to a point 47 on the volt 
age divider 4-9. The anodes of tubes W-W6 
are connected through the primary coils of re 
lated sequence transformers T-T6 and a wire 
48 to a point 49 on the voltage divider 4-9. The 
anode of tube WT is connected through a resistor 
50 to the wire 48. The grids of tubes W2-W6 are 
connected through the secondary windings of the 
preceding sequence transformers T-T5 and 
wires 5 and 45 to the arm of potentiometer 
9. The grid of tube WT is connected through the 
secondary winding of transformer T6 to a point 
52 on voltage divider 4-9, as indicated by Y-Y. 
Normally, the grids of the tubes W1-W are 
biased negatively, as shown by the connections 
just traced, and the tubes are non-conductive. 
The sequence of tubes Wi-VT, intercoupled 

by transformers T-T6, operates according to 
a principle described more fully in the copending 
application of C. J. Fitch, Serial No. 465,604, 
filed November 14, 1942, now Patent Number 
2,421,606. When a sweep is initiated the Se 
quence tubes Wi-WT become conductive in Suc 
cession, as shown in Fig 5, each tube returning 
to non-conductive condition as the next tube 
becomes conductive. The tubes W-V6 per 
tain, respectively, to the 6 elements of the code. 
The tube WT initiates the restoring of the circuit. 
The voltage induced in the Secondary of trans 

former T when the tube V8 is cut off is of such 
polarity and amplitude as to SWing the potential 
of the grid of the tube W positive and render the 
tube conductive (see Fig. 5). Plate current 
starts to fiow through this tube and the primary 
of transformer T. At this time the Secondary 
of transformer T has induced in it an E. M. F. 
which drives the grid of tube W2 more negative, 

(; causing no change in the conductivity of the 
latter. When the grid of tube W. SWings posi 
tive, grid current flows and retards the collapse 
of the field in the transformer T. At the time 
indicated by B in Fig. 5, the potential on the grid 
of the tube W drops to cathode potential and 
grid current ceases to flow, whereupon the field 
in the transformer T collapses suddenly and the 
tube W is cut off abruptly. When the current 
through the primary coil of transformer T stops, 
a voltage is induced in the secondary Winding of 
this transformer which SWings the potential of 
the grid of the tube V2 above cathode potential 
and this tube begins to conduct, as indicated at 
B in Fig. 5. Grid current flows through the sec 
ondary winding of transformer Ti, delaying the 
collapse of the field in this transformer. At the 
time indicated by the letter C in Fig. 5, the po 
tential on the grid of tube V2 passes below 
cathode potential and grid current ceases, caus 
ing the field in the transformer T to collapse 
suddenly, cutting off the tube W2. 
In a similar way the remaining tubes W3-W6 

become conductive in succession, as shown in 
Fig. 5, 
Associated with each tube V-W6 is a trigger 

tube G-G6, preferably of the thyratrOn type. 
The Cathodes of these trigger tubes ale con 
nected by a wire 55 to the negative end of the 
voltage divider 4-9. Their plates are connected 
through respective arc holding resistors 56 and 
wire 57 to the positive end of the voltage divider 
4-9. Their control grids are Connected by re 
sistors 58 and a wire 59 to the negative end of 
the resistor 0. The bias on the control grids 
therefore normally prevents these tubes from 



5. 
füring. The shield grids of the tubes. Gl-G6 
are connected through current limiting resistors 
60, wire, 6, resistor 27, and wire 28to the point 
29; on the voltage divider 4-9. When no signal 
is passing through resistor 27, the bias on the 
shield grids of the tubes. Gl-G-6 is such as to 
allow these tubes to be fired if the potential 
on their control grids is raised to a suitable point, 
but if signal current is passing through resistor. 
2. the tubes. G-GS are biased off so as to be 
uninfluenced by positive impulses applied to their 
control grids. The circuit proportions are such 
that, any signal which has sufficient. amplitude: 
to start, the sweep will bias the shield grids, of 
tubes G-G6, to prevent them from being fired 
by positive impulses applied to their control grids. 
i Ehe contro grid of each tube Gi-G6 is cou 
ped by a condenser 62 and a wire 63 to a tap on 
the primary coil of the related transformer 
T-T6. At the successive times indicated by 
the letters. B'-G' in Fig. 6, when current through 
the primary coils of transformers T-T6 stops, 
positive impulses are transmitted through the 
condensers 62 to the control grids of the tubes 
G-G-6. If, at the time the control grid of 
any one of these tubes receives such a positive 
impulse the potential on the shield grid of that 
tube is high, due to an absence of signal current 
in the resistor 27, the tube will be fired. For 
example, at the time B' (Fig. 4) there is zero 
signal current in the resistor 27, and consequently 
the positive puse B" (Fig. 6) fires the tube Gi, 
its arc being held by current flowing through re 
sistor 56. At the time C''' (Fig. 4), signal cur 
rent is flowing in the resistor 27 and the shield 
grids of all of the tubes G.2-G-6 are biased to a 
potential which renders these tubes non-respon 
sive to positive pulses applied to their control 
grids. Consequently, the positive pulse (Fig. 6) 
transmitted from the transformer T2 to the con 
trol grid of the tube G2 at this time does not 
fire the tube G2. In a similar manner as the 
remaining signal elements come in, the tube G3 
is not fired, the tubes G4 and G5 are fired, while 
the tube G6 is not fired. Thus, corresponding 
to the signal shown in Fig. 2 the tubes G, G4 
and G5 remain conductive at the end of the sweep 
and the other tubes remain non-conductive. 
There is a separate tube G., G-2, . . . GS for 

each code signal element. The potential im 
pressed upon the control grid of each of the tubes 
Gl-G6 varies between a low potential which 
will prevent the tube. from being fired by a high 
potential applied to its shield grid, and a high 
potential which will allow the tube to be fired by a 
high potential applied to its shield grid. The low 
potential on the control grid is the normal bias, 
while, the high potential is caused by a sharply 
peaked impulse transmitted from the related 
sweep transformer Ti, T2, . . . T6 and occurs 
at a different time for each tube, coinciding with 
the reception of the related code signal element. 
This impulse unlocks, the tube so that it is re 
Sponsive to a high potential applied to its shield 

The potential impressed upon the shield grids. 
of the tubes G-G6 varies concurrently for all 
of the tubes, being high or low at any given 
signal time in dependence upon whether the sig 
nal element received at that time is of a mark 
ing, or spacing character. Any tube having a 
high potential on its shield grid at the time its 
control grid goes to a high potential will be fired, 
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shield grid when its control, grid goes to a high 
potential will not be... fired. 
The pulse. F. (Fig. 6) is transmitted not only 

to the control grid of tube. G5 but also, through 
a wire 64 and condenser 65, to the control grid 
of the gas, tube G. The cathode and shield 
grid of this tube are connected to the wire 55, 
while its plate:is connected through a relay coil 
R to the wire: 5. The control gridis. Connected 
through resistor 66 to wire 59 which leads to 
the negative end of the resistor O. The normal 
potential on the control grid of the tube GT there 
fore biases the tube off, but since the shiedigrid 
has zero bias the positive pulse. F" transmitted 
to the control grid fires the tube, energizing the 
relay Rt. ? ? × - 

The contacts. Rita; to Rf of the relay R close. 
at about the time G' (Fig. 6) due to the time. 
required for the relay to become energized. When 
this occurs, circuits are extended from the plates 
of the tubes G-G6 through related control mag 
nets Mf-M6 and the corresponding contacts 
Rifa-Riff, to the wire. 57. Only the control mag-- 
nets connected to the plates of tubes which have 
been fired will be energized, in the example given 
the magnets, M., M4, and M5. The control mag 
nets. may be, for example, the selector magnets 
of the telegraph printer shown in Patent No. 
2,181,940. When they are energized, the tele 
graph printer prints a character or executes a 
function, corresponding to the code combination. 
represented by the magnets energized. 
The top end of the secondary winding of trans 

former T6 is connected to a point, on the voltage. 
divider 4-9 which is higher than that point to 
which the top ends of the secondary windings of 
the transformers T-T5 are connected. Conse 
Gliently, the normal bias on the grid of the tube. 
V7is less negative than that on the grids of the 
tubes V-V6. This causes a larger grid current. 
to flow and delays the cut-off of the tube WT 
longer than that of the tubes W-W6. As indi 
cated iri. Fig. 5, the tube. WT remains conductive: 
from the time. G to the time H, approximately 
twice as long as the other sequence tubes. When 
the tube WT becomes conductive, it transmits, a 
negative pulse, as indicated by the letters Z-Z 
(see also Fig. 10), through a condenser 68 to the 
grid of tube W9, rendering the same non-conduc 
tive. This opens, the circuit through the tube. 
G9, and, its arc. is extinguished, restoring the 
starting circuit to normal condition. The value, 
of condenser 68 is such that the negative impulse 
impressed upon the grid of tube W9 lasts for 
about one signal element. During the sweep, 
While tube G9 remained conducting, additional 
signals impressed upon the grid of tube V3, 
caused no further effect. 
When the tube. WT becomes non-conductive, at 

the time: Hin, Fig. 5, it transmits a positive pulse 
through a condenser 69 to the control grid of the 
gaS tube G8. The cathode and shield grid of 
this tube are connected to wire 55 and its anode, 
through resistor 70, to wire 57. The control grid 
is connected through a resistor 7 to wire 59, 
which causes the tube G8 to be normally biased 
off, The positive pulse transmitted through con 
denser 69 fires the tube G8 and a negative pulse 
is transmitted from its plate through a condenser 
72 to the plate of tube. GT, extinguishing the arc 
of this tube. The relay Rt is deenergized and its 
contacts Ra-Rf open at about point in Fig. 
6, deemergizing the control magnets M, M4, and 
M5, which had been energized. The inductance 

while any tube having a low potential on its 75 of the coil of relay R4, together with the coupling 
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condenser 72 and resistor 70, form an oscillatory 
circuit. When relay R is deenergized, an oscil 
lation is set up, the first negative wave of which 
is sufficient to extinguish tube G8. 

Likewise, oscillatory circuits are formed by the 
coils of magnets M1-M6, spark suppressor con 
densers 73 and resistances 74 and resistances 56. 
When the magnets M, M4, and M5 are deener 
gized, oscillatory currents are set up in the respec 
tive oscillatory circuits, the first negative wave 
of which extinguishes the respective gas tubes 
Gl, G4 and G5. The distributor circuits are 
thereby restored to normal condition, ready to 
receive the next signal impulse. 
The entire circuit is restored within a time 

duration of one signal element so that the stop 
signal may be as short as one signal element. 
In Figs. 2-6 the stop signal is 1/2 signal elements. 
The variable potentiometer 9 allows the bias on 

the sequence tubes W-W6 to be adjusted so that 
the time of the sweep can be varied to match or 
be in phase with the incoming signals. The vari 
able resistor 8 is locked in adjustment at a posi 
tion that will give accurate timing when resistor 
9 is set at the middle of the range. Any tendency 
of the sweep impulses to be lengthened by an in 
crease in the anode voltage caused by a variation 
in the line Voltage supply is compensated for by a 
tendency of the impulses to be shortened because 
of an increase in bias and heater voltage. The 
proportion of the plate voltage and bias voltage 
and the characteristics of the sequence trans 
formers are such that variations in line voltage 
supply of the order of plus or minus 10% have 
virtually no effect on the timing of the circuit. 
The duration of the sharp differentiating im 

pulses B'-G' (Fig. 6) may be of the order of 1% 
of a signal element. By adjustment of potenti 
onnetter 9 these impulses are made to unlock the 
distributor tubes G-G 6 for only a short time 
during the arrival of the center portions of the 
received signal elements. This allows for a maxi 
mum drift, or phase shift, of the incoming sig 
nals, and maximum signal distortion, before fail 
lire OCCUlrS. 

It is evident that the distributor can be adapted 
to a code of any number of code elements, by 
changing the number of sequence tubes V-V6, 
sequence transformers T-T5, storage tubes 
G-G-6, and control magnets Mi-M6. 
While there have been shown and described 

and pointed out the fundamental novel features 
of the invention as applied to a preferred en 
bodiment, it will be understood that various omis 
sions and substitutions and changes in the form 
and details of the device illustrated and in its 
operation may be made by those skilled in the 
art, without departing from the spirit of the in 
vention. It is the intention, therefore, to be lim 
ited only as indicated by the scope of the follow 
ing claims. 
What is claimed is: 
1. In a receiver for receiving combinational 

code signals, a set of gaseous trigger tubes, one 
for each code signal element, each tube having 
at least a first and a second grid, means nor 
mally impressing upon the first grids of all of said 
tubes a biasing potential sufficiently negative to 
prevent said tubes from being fired by high po 
tentials applied to their second grids, means op 
erating in response to the received signal for ap 
plying concurrently to the second grids of all of 
said tubes, high or low potentials, in dependence 
upon the marking or spacing character of the 
successive code signal elements, and means for 
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8 
lifting the potential on the first grids of the tubes 
in succession, each at the time of reception of the 
related signal element, whereby each tube will be 
fired in which the lifting of the potential on its 
first grid finds a high potential on its Second 
grid, due to a marking signal element. 

2. In a receiver for receiving combinational 
code signals, a set of gaseous trigger tubes, one 
for each code signal element, each tube having 
at least a first and a second grid, means normally 
impressing upon the first grids of all of said tubes 
a biasing potential sufficiently negative to prevent 
the tubes from firing when a high potential is 
applied to their second grids, signal receiving 
means having an output terminal on which the 
potential is high during marking signals and low 
during spacing signals, means connecting said 
terminal to all of the second grids of said tubes, 
a sweep circuit comprising means to transmit to 
the first grids of said tubes in succession, at in 
tervals of one element, positive impulses adapted 
to render said tubes successively responsive to a 
high potential on their second grids, and means 
responsive to a start signal preceding each code 
signal for initiating an operation of said sweep 
circuit at such time that said positive impulses 
will coincide With respective code signal elements. 

3. A receiver as described in claim 2, wherein 
said positive impulses are sharply peaked, having 
a width of only a small fraction of a signal ele 
ment. 

4. A receiver as described in claim 2, wherein 
said positive impulses are sharply peaked, having 
a width of only a small fraction of a signal ele 
ment, and means are provided to adjust the in 
terval between said impulses, to bring them to the 
center of the respective signal elements. 

5. A receiver as described in claim 2, wherein 
said Sweep circuit comprises a sequence of vacuum 
tubes intercoupled by transformers and supplied 
from a voltage divider fed by a line across which 
the voltage may vary, said sequence tubes having 
grids, cathodes, and anodes connected to succes 
sively higher points on said voltage divider, 
whereby any increase in line Voltage causing a 
higher anode potential will be compensated by 
a greater bias on the grids of Said Sequence tubes. 

6. In a distributor, a set of gaseous trigger tubes, 
each having at least a cathode, an anode, a first 
grid, and a second grid, a voltage source, means 
forming two circuit paths between the anode of 
each of said tubes and said voltage source, one of 
Said circuit paths being normally closed and in 
cluding a resistance, the other including a con 
trol magnet and a normally open contact in series, 
means connecting the cathodes and both grids of 
each of Said tubes to said voltage source so that 
each grid has a bias voltage which will, by itself, 
prevent the tube from firing, means for lifting 
the potential on the first grid of each of said 
tubes in Succession, means for lifting the potential 
on the Second grids of all of said tubes concur 
rently with the lifting of the potential on the 
first grids of selected ones of said tubes, whereby 
those tubes in which a coincidence of high volt 
ages on both grids occurs will be fired and their 
arcs held through the respective normally closed 
circuit paths, and means for finally closing said 
contacts, thereby energizing the control magnets 
pertaining to tubes which have been fired. 

7. In a receiver for receiving combinational code 
signals, a set of gaseous trigger tubes, namely, a 
Signal tube for each code signal element and a 
print control tube, each tube having at least an 
anode, a cathode, a first grid, and a second grid, 
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a voltage source, means includinga relay coll con 
'necting the anode of said print control tube to said 
woltage source, means forming two circuit paths 
ibetween the anode of each of said signal tubes 
and said voltage source, one of said circuit paths 
being normally closed and including a resistance, 
the other including, in series, a selector magnet 
and a normally open contact pertaining to said 
relay, means connecting the cathodes and both 
grids of each of said signal tubes to said voltage 
source so that each grid has a bias voltage which 
will, by itself, prevent the tube from firing, means 
connecting the cathode and the grids of Said 
print control tube to said voltage source :So that 
the second grid of said print control tube has 
approximately a zero bias and the first grid has 
a negative bias which will prevent the tube from 
firing, means for lifting the potential on the first 
grid of each of said signal tubes in succession, to 
unlock said signal tubes at successive times coin- : 
ciding with Successive elements of a signal, Signal 
receiving means, means controlled by said receiv 
ing means for lifting the potential on the second 
grids of all of said signal tubes concurrently dur 
ing the reception of marking signal elements, 
whereby those signal tubes in which a coincidence 
of high voltages on both grids occurs will be fired 
and their arcs held through the respective nor 
mally closed circuit paths, and means for lifting 
the potential on the first grid of said print con 
trol tube, whereby the latter will be fired and said 
relay energized approximately concurrently with 
the unlocking of the last signal tube. 

8. In a distributor as described in claim 6, 
means to open said contacts, the contact in se 
ries with each of said magnets being shunted by a 
spark suppressing condenser, forming an oscil 
latory circuit including said condenser, the coil 
of the related magnet, and the resistance in the 
related normally closed circuit, whereby, when 
said contacts are opened, oscillatory discharges 
are set up in the oscillatory circuits pertaining 
to any of said tubes in a conductive state, the first 
negative waves of which extinguish the respec 
tive tubes. 

9. In a receiver for receiving combinational Code 
signals of the type in which spacing signal ele 
ments are represented by an oscillating voltage 
wave and marking signals are represented by an 
absence of an oscillating voltage Wave, a set of 
gaseous trigger tubes, one for each code Signal 
element, each tube having at least a cathode, an 
anode, and first and second grids, a source of volt 
age, means connecting the cathode, anode, and 
grids of each of said tubes to said voltage source 
so that the first grid of each tube has a negative 
bias which will prevent the tube from being fired 
and so that the second grid of each tube has a 
positive bias, signal receiving means comprising 
a rectifier and a resistance in series therewith, 
said resistance also being in Series with the con 
nection of the second grids of said tubes to said 
voltage source, the current through said rectifier 
and resistance during Spacing signal elements 
generating a voltage drop acroSS said resistance 
of sufficient magnitude to bias the Second grids 
of Said tubes negatively and prevent Said tubes 
from firing, a Sweep circuit comprising means 
to transmit to the first grids of said tubes in suc 
cession, at intervals of one signal element, posi 
tive impulses adapted to render said tubes suc 
cessively responsive to a high potential On their 
Second grids, and means responsive to a spacing 
start signal preceding each code signal, for in 
itiating an operation of said Sweep circuit at Such 
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time that said positive impulses will coincide with 
respective code signal elements. 

10. A receiver as described in claim 9, wherein 
filtering means are placed in the circuit of said 
rectifier and resistance. 

11. In a distributor, a sequence of vacuum tubes 
having at least a cathode, an anode, and a grid, 
intercoupled by transformers so that each tube, 
except the first, is made conductive in sequence 
by an impulse transmitted to its grid through a 
related transformer from the plate of the pre 
-ceding tube, when the latter becomes non-conduc 
tive, a voltage source to which the cathode, anode, 
and grid of each tube are connected so that the 
first tube of the sequence is normally conductive 
and the other tubes are normally non-conductive, 
a gaseous trigger tube for starting a sequence, 
means connecting the electrodes of said starting 
tube to said voltage source so that said starting 
tube is normally non-conductive, means for re 
ceiving signals, means operated by Said receiving 
means, on receiving a start signal, for firing said 
starting tube, means controlled by the current 
through said starting tube for biasing off said 
normally conductive first sequence tube for so 
long as current flows through said starting tube, 
thereby starting the sequence, and means con 
trolled by the last sequence tube for extinguishing 
said starting tube. 

12. A distributor as described in claim 11, 
wherein said starting tube has an anode con 
nected to said voltage source through the plate 
cathode circuit path of an extinguishing vacuum 
tubehaving a grid, the grid of said extinguishing 
vacuum tube being coupled to the anode of the 
last sequence tube so as to be biased to a cut off 
potential under control of said last sequence tube. 

13. A distributor as described in claim 11, 
wherein the grid and cathode of said first se 
quence tube are interconnected by a resistance, 
said starting tube having an anode conductively 
coupled to the grid end of said resistance, whereby 
when said starting tube is fired a voltage drop is 
produced in said resistance which biases off said 
first Sequence tube. 

14. In an electrical circuit, a voltage source, a 
gaseous trigger tube having an anode and a Cath 
ode connected to said voltage source the anode 
connection including a resistance, an inductance 
and a capacitance serially connected acroSS Said 
resistance to form an oscillatory circuit there 
with, and means to start oscillations in Said OScil 
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latory circuit, whereby said tube, if conducting, 
will be extinguished by the first negative Wave 
of Said oscillations. 

15. In an electrical circuit, a gaseous trigger 
tube, a voltage source, said tube having an anode, 
a cathode, and a grid, connected to said voltage 
source so that the grid normally has a negative 
charge, the connection of said anode to Said volt 
age source including a resistance, an electromag 
net and a capacitance serially connected across 
said resistance to form an oscillatory circuit, one 
end of the winding of said electromagnet being 
connected to the anode of said tube and the adja 
cent end of said resistance, means to lift the 
potential on said grid to fire said tube, normally 
open contact means to connect the other end of 
the winding of said electromagnet to said Voltage 
Source, to energize said electromagnet when said 
tube is conductive, and means to open said con 
tact means to deenergize said electromagnet and 
to start oscillations in said oscillatory circuit, 
the first negative wave of which will extinguish 
said tube. 
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16. In an electrical circuit, a voltage source, 
two gaseous trigger tubes, each having an anode, 
a cathode, and a grid connected to Said voltage 
source so that the tubes are normally biased off, 
the anode connection of one of said tubes includ 
ing an inductance, the anode connection of the 
other one of said tubes including a resistance, a 
condenser coupling said anodes and completing 
an oscillatory circuit including said inductance 
and said resistance, means for momentarily lift 
ing the potential of the grid of said first tube to 
fire the sane, and means for momentarily lifting 
the potential of the grid of said second tube to 
fire the latter, thereby extinguishing said first 
tube by a negative impulse transmitted through 
said condenser, and setting up oscillations in said 
oscillatory circuit, the first negative wave of which 
extinguishes said second tube. 

17. In a distributor, a set of gaseous trigger 
tubes each having a plurality of electrodes in 
cluding a plate, a cathode, and at least a first and 
a second grid, a voltage source, means connecting 
said electrodes to said voltage Source, so that each 
tube is normally biased off by the potential on 
its first grid, means operating at differential times 
to raise the potential on the first grid of each of 
said tubes in succession, and means for changing 
the potential on the second grids of all of Said 
tubes in unison, between a cut-off potential and 
a potential which will render the tubes responsive 
to the potentials on their first grids, the changes 
occurring at selected intervals between said dif 
ferential times. 

18. In a distributor, a sequence of high vacuum 
tubes, each of said tubes having a plurality of 
electrodes including a plate, a cathode, and a grid, 
a voltage source, means connecting said electrodes 
to said voltage source so that the first of said 
sequence tubes is normally biased on and the rest 
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of said sequence tubes are normally biased of, 
means coupling said sequence of tubes in cascade 
So that as each tube becomes non-conductive the 
next lower tube in the sequence will be made 
conductive, a gaseous trigger tube having elec 
trodes including a plate, a cathode, and a control 
electrode connected to said voltage source so that 
said trigger tube is normally biased off, means to 
change the bias on the grid of Said trigger tube 
to ignite the same, means conductively coupling 
the plate of said trigger tube to the grid of said 
first sequence tube so that the latter is biased 
off as said trigger tube is ignited and remains 
biased off as long as said trigger tube is conduc 
tive, and means controlled by the last of said 
sequence of tubes for extinguishing said trigger 
tube. 

19. A distributor as described in claim 18, 
wherein the means for extinguishing said trigger 
tube includes a normally conductive extinguish 
ing vacuum tube in the plate connection of said 
trigger tube to said voltage Source, and means 
controlled by the last sequence tube for biasing 
off said extinguishing vacuum tube. 

CLYDE J. FITCH. 
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