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UNITED STATES PATENT OFFICE 
2,605,310 

ROTARY SPARK GAP MODULATOR, 

Harry J. White, Cambridge, Mass., assignor, by 
mesne assignments, to the United States of 
America as represented by the Secretary of the 
Navy 

Application October 30, 1945, Serial No. 625,664 
(CI. 171-97) 20 Clains. 

1. 
This invention relates to modulators, particu 

larly those in which a circuit is provided through 
which a pulse forming network is charged from 
a Source of alternating voltage and then dis 
charged to pulse a transmitter. A spark gap is 
used to effectively connect the line for charging 
from this source and when the line is charged 
or later to effectively connect it for discharging 
through any suitable load. 

It is an object of this invention to provide a 
circuit for charging a capacity in a pulse form 
ing network. 

It is a further object of this invention to pro 
vide a circuit for charging a capacity in a pulse 
forming network and controlled by a spark gap. 

It is a further object of this invention to pro 
vide a circuit, either resonant or non-resonant 
to the frequency of the Voltage source, Which 
will substantially increase the voltage which 
would otherwise be applied to charge a capacity 
in a pulse forming network. 
Other and further objects will appear during 

the course of the following description. 
In very high frequency circuits where the elec 

tromagnetic output is pulsed, a magnetron is 
usually employed as a Source of high frequency 
energy. To trigger or pulse this magnetron a 
relatively high voltage in the neighborhood of 
ten or twenty kilovolts, depending on the char 
acteristics of the particular magnetron, is neces 
sary. This voltage is applied to the magnetron 
during the entire period of oscillation. It is chair 
acteristic. Of magnetrons that if this voltage falls 
appreciably from rated during the oscillation. 
period, modes of oscillation other than the one 
desired. Inay result. This causes serious loss of 
power, lowered magnetron efficiency, and diffi 
culties in tuning, since, unwanted frequencies are 
present in the output. Therefore, the triggering 
voltage must arise rapidly, remain constant dur 
ing the Oscillating period, and decrease rapidly 
to, Zero at the end. In other words, an energizing 
Voltage of rectangular wave form is desirable. 
This energizing voltage or pulse may be ob 

tained from the discharge of a pulse forming 
network. Such a network consists of electrical 
elements so proportioned and arranged as to 
stimulate, the characteristics of an open circuited 
uniform line of electrical length equal to one 
half the pulse. duration. It ordinarily comprises 
a capacity which stores energy from the source 
and a So-called pulse forming line which shapes 
the pulse when the energy stored in the capac 
ity paSSes through the line. This network is 
alternately charged and discharged by suitable 
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switching. In the instant disclosure a spark gap 
is used. To obtain a discharge pulse of high 
voltage from this network, it is necessary that 
the line be charged to a high voltage, ordinarily, 
twice the voltage necessary to pulse the mag 
netron. This requires a high voltage source of 
energy with the inherent disadvantages of such 
a voltage. The present invention incorporates.a. 
circuit between the network and the source which 
substantially reduces the voltage required by the 
source and yet charges the network to full volt 
age necessary to pulse the magnetron. This cir 
cuit operates in cooperation with the spark gap. 
It will now be described in more detail in con 
junction. With the accompanying drawings where: 

Fig. 1 is a circuit diagram useful in explain 
ing the theory of this invention; 

Figs.-2, 3 and 4 are charts of certain wave 
forms obtainable from Fig. 1; 

Figs. 5, 6, 7, 8, 9, 10 and 11 are each a diagram 
of an embodiment of the invention; and 

Fig. 12 is a chart of certain waveforms obtain 
able from Fig. 11. 

In the diagram in Fig. 1 an inductance L and 
a capacity C are connected in series with an 
alternating source of voltage of peak value E. 
The period T of the alternating Voltage and the 
inductance and capacity are all of Such magnie 
tude as to provide a series resonant circuit. The 
relationship between these three values may be 
expressed by the equation 

When the alternating voltage E of waveform. 
as shown in the upper portion of Fig. 2 is ap 
plied to the inductance and capacity the tran 
sient by means of which the voltage across con 
denser C changes from the initial condition to 
the steady state is shown in the lower portion 
of Fig. 2 by the full line followed by the broken 
line. In the case where there is no dissipation 
the condenser voltage continues to alternate with 
an ever-increasing amplitude. With the damp 
ing as provided by load R the peaks do not lin 
early increase as shown in the Fig. 2 but increase 
exponentially toward a limiting value which is 
the steady state peak. alternating voltage across 
the condenser. If the load R represents a mag 
netron, the energy stored in condenser C may be 
used to pulse this magnetron by closing Switch 
S when this transient has been allowed to pro 
ceed for one-half, one, or two cycles, or more, 
and then opening SWitch S When condenser C has 
Substantially discharged. The Variation of the 
voltage in condenser C for one-cycle charging 
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is shown by the full line in the lower portion of 
Fig. 2. The storage voltage has the following 
peak values for various firing times: 

Peak Walues 
Ine m 

Theoretical Actual 

One-half cycle.------------------------- -E -1.47E. 
One cycle.----------------------------- rE 2.8E 
Two cycle.----------------------------- 2E 5E 

It may be noted that the actual values depend 
On the resistance of load R, and the values shown 
are merely representative of loads likely to be 
encountered in practice. 

For the case of non-resonance, that is Where 
the damped natural or characteristic angular 
frequency of the charging circuit is not equal to 
the frequency of the applied alternating voltage, 
there is still a voltage gain across the condenser 
over the applied alternating voltage, if the tran 
sient is limited to one or two cycles duration. 
This gain may even exceed that for the reso 
nant case. The Voltage gain for the non-res 
Onant case, especially when the timing is rather 
far off resonance, may be thought of as being 
due to the phenomenon of beats, the beats occur 
ring between the steady-state voltage of angular 
frequency w and the transient voltage of angular 
frequency g. The voltage rises to high peak 
values for a few cycles and then subsidies to the 
steady-state value as the transient dies out. In 
the resonant case, on the other hand, the volt 
age rises to higher and higher peak values, the 
steady-state value being limited in magnitude 
only by damping. 

It is clear that, in general, damping cannot be 
important in the non-resonant case. An excep 
tion must be made for the case of near reso- 4 
nance, that is when gsw. However, in dealing 
With transients of one or two cycles duration 
damping may usually be neglected. 

In Fig. 3 the ratio of the maximum voltage 
appearing across the condenser to the peak of 
the alternating applied voltage is plotted as full 
line against 

3 cus 
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9 

being a measure of the deviation of the frequency 
of the applied voltage from the characteristic 
resonance frequency of the charging circuit. 
This is for the case where the condenser is al 
lowed to charge for one cycle of the applied 
voltage. It is seen that maximum step-up ratio 
for this case is about 3.7 and occurs when 

o 
g 

is .70 as compared with a value of about 3.1 
When 

s 

is unity. It is to be emphasized that this result 
is only for one cycle of charge. The steady state 
value of the step-up ratio is shown by the dotted 
line, and with no dissipation has a value of in 
finity when 

y 

g 

is unity. The phase angle is represented by the 
dot and dash line, and in Order to have the volt 
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age across the condenser rise to this maximum 
value in One charging cycle it is necessary to have 
the applied voltage in the proper phase rela 
tionship at the time of opening switch S. For 
maximum value of the step-up ratio the phase 
angle Will be about 21 degrees. 

in Fig. 4 is disclosed as a full line the con 
denser voltage transient for maximum step-up 
ratio over one charging cycle, which is of a time 
duration equal to the period of the applied wave. 
This is only for the case where 

c 

g 

is .70. The impressed alternating voltage is 
Shown by a dotted line. 
In the embodiment in Fig. 5 a source of alter 

nating voltage f, usually 400 cycles, is impressed 
On a transformer . The output of transformer 

is connected in series with an inductance 2 
and a capacity 3. A Spark gap f is provided 
having a fixed electrode and a rotatable wheel 
having a plurality of electrodes evenly and cir 
cumferentially spaced thereon. Each rotating 
electrode passes Sufficiently close to the fixed 
electrode to permit the separating air to break 
under the influence of the voltage existing there 
acroSS at the time of passing, and thus form a 
low resistance path for discharge of any energy 
which may be stored in condenser 3. After the 
rotating electrode passes the fixed electrode the 
arc is broken, to be reformed upon the arrival 
of the Succeeding rotating electrode. It is thus 
Seen that the Spark gap Operates as a Switch. 
Pulse forming line 4 is in Series with condenser 
3. This line may be a Guillemin line as shown. 
Load 5 completes the series circuit. 
The wheel of spark gap T is preferably me 

chanically linked with the rotating member of 
alternating voltage Source 0 as shown by dotted 
line 6. This provides for the shorting of the 
Spark gap at any desired rate With respect to the 
frequency of the impressed voltage and further 
for this shorting to occur in any desired phase 
relationship with respect to the applied voltage 
WaWe. 
The values of inductance 2 and capacity 3 

are chosen to permit either resonant or non 
resonant charging therethrough as desired from 
an applied voltage of known frequency. Spark 
gap f l is so mechanically linked as to be driven 
from the rotating member of Source 0 at a rate 
and phase such that condenser 3 will charge 
for the desired time depending on Whether con 
denser 3 is to be resonantly or non-resonantly 
charged and then discharged through the then 
shorted Spark gap to energize load 5' during 
part or all of the shorted period. 
While pulse forming line 4 is in series with 

inductance 2 and condenser 3 during charge, 
it does not have any appreciable effect on the 
charging. The frequency of the impressed volt 
age is low in comparison With any resonant fre 
quencies of this line. The inductances of this 
line offer a very low impedance at the frequency 
of the voltage impressed. Furthermore, the 
condensers of this line do not acquire any ap 
preciable charge, except when the line is dis 
charging. 
The embodiment in Fig. 6 is similar to that in 

Fig. 5 except that the Spark gap and charging 
condenser are reversed in position. The oper 
ation is similar to the preceding embodiment. 
When the gap is opened condenser 23 charges in 
accordance with its capacity and the inductance 
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of inductor 22. The condenser discharges when 
the gap is short-circuited to energize load 25, the 
time of discharge is the cycle depending on the 
rate of rotation and the phasing of the wheel 
of gap 27. In this embodiment the voltage 
source is not effectively disconnected during the 
discharging of the condenser as in the preceding 
embodiment. 
In the embodiment shown in Fig. 7 a "Spark 

gap generally indicated by numeral 38 is en 
ployed having a rotary disc 37 through which 
extends. B. plurality of peg' type, electrodes. Such 
as .40 and 46. Disc 3:1 rotates in a , definite 
relationship with the rotating element of Source 
30 to provide for charging and discharging at 
the proper tine in the cycle of the alternating 
voltage. Condenser 33 is charged through the 
circuit formed when one of the peg electrodes, 
sayi40, is disposed in alignment with fixed elec 
trodes 4- and 42. At a later time after this 
charging circuit is broken another of the peg 
electrodes, say 46, is aligned with electrodes 43 
and 44 to form a circuit for discharge of con 
dierser .33; through, line: 34, and load 35. It is to 
be noted that the charging time. Of Condenser 
33 is more limited than in preceding cases due 
to the short time that peg electrode 40 is aligned 
with the electrodes 4 and 42 to form a circuit. 
Hence the time constant of the charging circuit 
formed by inductance. 32 and condenser 33 must 
be relatively. Small. This is obtained by making 
inductance 32 small. This embodinent has the 
advantage of slightly higher efficiency, since 
the source of power is never, connected when the 
load is being pulsed by the network. 
The embodiment in Fig. 8 issonewhat...sinlar 

to that disclosed in Fig. 5. The Fig. 8 embodi 
ment is particularly useful where the load which 
may be a magnetron has its output connected 
to: an antenna, and the antenna is separated by 
a considerable distance from the power units 
which include source 50 and transfortner, 5 in the 
drawing. Long radio frequency liraes tead to 
make a magnetron unstable and should be 
avoided if possible. Likewise transmission of 
high voltages over extended distances where 
equipment of this nature is likely to be used is 
undesirable. These difficultiees are overcome 
here by forming the pulse as in previous embodi 
ments, but at relatively low voltage, and trans 
mitting this pulse over a coaxial line 59. Load 
55 as usually encountered in practice will have 
a resistance much higher than the character 
istic impedance of the coaxial line. To match 
the line to the load and also to step the relatively 
low voltage pulse up to a useful value, a pulse 
transformer 58 is inserted between the output 
of the coaxial line and the load. 
In the embodiment of Fig. 9 three condensers 

63a,63b, and 63c are charged in parallel and 
discharged in series by the switching action of 
three rotary spark gaps 67a,67b, and 6c mechan 
ically linked together and to voltage source 60 as 
shown by dotted line 66. These three spark gaps 
open and close their respective circuits in Syn 
chronism. When the circuits across the gaps are 
open, condensers 63a, 63b, and 63c are either 
resonantly or nonresonantly charged as desired 
from source 60. When the spark gaps close their 
respective circuits these condensers discharge 
in series, the charge voltage across's each being 
additively applied through line 64 to load 65. 
This is possible since inductors 68, 69, TO and 

are substantially short circuits to the charg 
ing current and substantially open circuits to 

0. 

5 

20 

6 
the discharging current. This is due to the 
frequency components of the discharging current 
being much higher than the frequency compo 
nents of the charging current. Obviously, this 
circuit is not restricted in use to three groups 
of Storage condensers and Spark gaps. Any num 
ber of groups of condensers and Spark gaps may 
be used with the inductors properly arranged. 
Thei:enabodiment in Fig.10 shows an additional 
condenser and Spark gap group added to the 
preceding embodiment. 
In the embodiment in Fig. 11 a diode: 88 is 

inserted in series with the output of transformer 
8d. Since the resistance of diode 88 is negligible 
during the positive voltage. Wave, condenser 83 
will charge to a theoretical value of 

ar. E 
during the positive cycle of the voltage from 
transformer 8 f. This rise of the charge of con 
denser 83 is shown in Fig. 12 which is similar 
in this respect to Fig. 2. On the negative cycle 
of the transformer voltage condenser 83 is unable 

25 

35 

to discharge due to the rectifying action of diode 
88, and the voltage across the condenser retains 
its 

7. gE 
value. When rotary spark 87 forms a short 
circuit on the peak of the half cycle opposite to 
that on which the condenser charged, the con 
denser will discharge through line '84 to produce 
an energizing pulse on load 85 as in previous 
modifications. 

40 

5 5 

60 

65 

Although in all embodiments the inductance 
(2 in Fig. 5) has been shown separate from the 
transformer, it is to be understood that this 
inductance in all embodiments may be incorpo 
rated in the transformer as leakage inductance 
to eliminate any external inductance, and the 
term "inductance' as used in the claims includes 
this leakage inductance. 
Numerous additional applications of the above 

disclosed principles of the invention will occur 
to those skilled in the art and no attempt has 
been made here to exhaust such possibilities. The 
scope of the invention is defined in the following 
claims. . 

I claim: 
1. A pulse generator, comprising means for 

storing electrical energy, means for forming a 
pulse, and a switch alternately connecting said 
energy storing means to a source of alternating 
voltage to permit energy to be stored therein 
and connecting Said energy storing means 
through said pulse forming means to a load to 
permit said stored energy to be discharged 
through said pulse forming means and to be 
impressed as a pulse on said load, the action 
of said Switch being synchronized with the fre 
quency of said alternating voltage. 

2. A pulse generator comprising, a source of 
alternating voltage, a capacity for storing elec 
trical energy, an inductance, a pulse forming 
line, a load and a rotary spark gap, said rotary 
spark gap alternately connecting said capacity 
and inductance in series with said source to 
permit said capacity to charge from said source 
and connecting said capacity in Series with Said 
pulse forming line and said load to permit 
said capacity to discharge through said pulse 
forming line and said load, the magnitudes 
of said capacity and inductance being so related 
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that said capacity charges to a maximum value 
during the time of connection to Said Source, 
and the motion of said rotary Spark gap being 
synchronized with the frequency of Said alter 
nating voltage. 

3. A pulse generator, comprising an inductance 
and a capacity, the magnitudes of Said induct 
ance and capacity being Such as to form a 
resonant circuit, when connected in Series acroSS 
a source of alternating voltage, a pulse forming 
line, a rotary spark gap having a rotating disc 
and a plurality of peg electrodes extending 
therethrough, said peg electrodes when rotated 
With Said disc alternately connecting Said ca 
pacity and said inductance to Said Source of 
atternating voltage to permit said capacitance 
to resonantly charge to a maximum value and 
connecting said capacity to said pulse forming 
line to permit said capacity to discharge through 
said line whereby a pulse may be impreSSed. On 
a load connected to said line. 

4. A pulse generator, comprising an inductance 
and a rotary spark gap in series and adapted 
to be connected to a source of alternating volt 
age, a capacity and pulse forming line COn- ; 
nected in series to the junction of Said induct 
ance and said spark gap, Said Spark gap acting 
alternately to permit said capacity to charge from 
said source and to permit said capacity to dis 
charge through said line when Said capacity is 
charged to a desired value to present a pulse 
at its output, a coaxial cable connected to the 
output of said line, a pulse transformer having 
its primary connected to the output of Said CO 
axial cable and its Secondary adapted to be Con 
nected to a load whereby the load may be 
matched to the cable and the voltage of the pulse 
at the secondary of the transformer may be 
increased. 

5. A pulse generator comprising, an induct 
ance, a diode and a rotary Spark gap in Series 
and adapted to be connected acroSS a Source 
of alternating voltage, a capacity and pulse 
forming line connected in series through a load 
across said gap, said spark gap acting alter 
nately to permit said capacity to charge from 
said source and to permit said capacity to dis 
charge through said iine when Said capacity is 
charged to a maximum value to impress a pulse 
on said load, said diode being so poled as to permit 
said capacity to charge from Said Source but to 
prevent said capacity from discharging through 
said source, and the motion of Said rotary Spark 
gap being synchronized with the frequency of 
said alternating voltage. 

6. A pulse generator, comprising a first ca 
pacity and a first inductance in Series and 
adapted to be connected acroSS a, Source of alter 
nating voltage, a second inductance, a second 
capacity and a third inductance connected in 
series across said first capacity, a Spark gap con 
nected from the junction of Said first inductance 
and said first capacity to the junction of Said 
second capacity and said third inductance, a. 
second spark gap and pulse forming line in Series 
and effectively connected to the junction of Said 
second inductance and said second capacity, Said 
spark gaps being operable in Synchronism to 
alternately present high impedances to permit 
said capacities to charge in parallel from Said 
Source and when said capacities are charged to 
a desired value to present low impedances to 
permit said capacities to discharge in Series 
through said line to impress a pulse on a load 
connected thereto, the magnitudes of Said Second 
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8 
and third inductances being such as to be Sub 
stantially a short circuit to the charging Cur 
rent and substantially an open circuit to the 
discharging current. 

7. A pulse generator comprising, a capacitor, 
an inductor, a source of alternating voltage 
serially connected to said inductor, the mag 
nitudes of the inductance and capacitance of 
said inductor and capacitor being such that Said 
inductor and capacitor are adapted to form a 
resonant circuit at the frequency of Said alter 
nating voltage when said capacitor is connected 
across said inductor and said Source of alter 
nating voltage, a pulse forming line, a load 
serially connected to said pulse forming line, and 
a rotary spark gap for alternately completing 
first and second circuits, said first circuit being 
isolated from said second circuit, said first cir 
cuit comprising said capacitor connected acroSS 
said inductor and said source of alternating 
voltage, said second circuit comprising Said ca 
pacitor connected across said line and said load. 

8. A pulse generator comprising a capacitor, 
an inductor, a source of alternating Voltage 
serially connected to said inductor, the magni 
tudes of the inductance and capacitance of Said 
inductor and capacitor being Such that Said in 
ductor and said capacitor are adapted to form 
a resonant circuit at the frequency of Said al 
ternating voltage source when said capacitor is 
connected across said serially connected induc 
tor and source of alternating voltage, a pulse 
forming line, a load serially connected to Said 
pulse forming line, and a rotary Spark gap having 
a rotating disk and a plurality of peg electrodes 
extending through said disk, Said peg electrodes 
When rotated with said disk alternately con 
necting said capacitor acroSS Said Serially Con 
nected inductor and source of alternating Wolt 
age to permit said capacitor to charge resonantly 
to a maximum value and connecting Said capaci 
tor across said serially connected pulse forming 
line and load to permit Said capacitor to dis 
charge through said line whereby a pulse is in 
pressed on Said load. 

9. Apparatus as defined in claim 8 wherein 
each of said peg electrodes is parallel to the 
axis of rotation of said disk and Wherein the 
rotary motion of Said rotary Spark gap is Syn 
chronized with the frequency of Said alternating 
voltage. r 

10. A pulse generator comprising, an inductor, 
a source of alternating voltage, a rotary Spark 
gap, said inductor and Said rotary Spark gap 
being serially connected across said voltage 
Source, a capacitor and a load, Said capacitor 
and said load being Serially connected a CrOSS 
said rotary Spark gap, Said 'Otary Spark gap 
being synchronized with the frequency of said 
alternating voltage Source for alternately charg 
ing said capacitor and discharging Said capaci 
tor through said load when said capacitor is 
charged to a desired value. 

11. A pulse generator comprising, a Source of 
alternating Voltage, an inductor, a rotary Spark 
gap, said inductOF and Said 'Otay Spark gap 
being serially connected acroSS Said voltage 
source, a capacitor, a pulse forming line, and a 
load, Said capacitor, Said pulse forning line and 
said load being. Serially connected acroSS Said 
rotary Spark gap, Said rotary Spark gap acting 
alternately to permit Said capacitor to discharge 
through Said pulse forming line When Said 
capacitor is charged to a desired value whereby 
a pulse is produced acroSS Said load. 
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12. Apparatus as defined in claim 11 wherein 
the motion of said rotary spark gap is Synchro 
nized with the frequency of said alternating 
Voltage. 

13. A pulse generator comprising, a first 
capacitor, a first inductor, a second inductor, a 
source of alternating voltage, said first capaci 
tor, said first inductor and said second inductor 
being serially connected across said Source of 
alternating voltage, said first capacitor being 
connected between said first and Second induc 
tors, a third inductor, a second capacitor, a 
fourth inductor, said third inductor, Said Second 
capacitor and said fourth inductor being Serially 
connected across said first capacitor, Said third 
inductor being connected directly to said first 
inductor, said fourth inductor being connected 
directly to said Second inductor, discharge means 
connected between the junction of Said first in 
ductor and said first capacitor and the junction 
of said second capacitor and said fourth induc 
tor, second discharge means, a load serially con 
nected to said second discharge means, Said load 
and said second discharge means being con 
nected between the junction of Said third in 
ductor and said second capacitor and one side 
of said voltage Source. 

14. Apparatus as in claim 13 wherein said first 
and second discharge means are first and Second 
spark gaps. 

15. Apparatus as in claim 13 wherein said flirst 
and second discharge means are first and Second 
rotary spark gaps synchronized with the fre 
quency of said alternating voltage source. 

16. A pulse generator comprising, a network, 
said network having n capacitors and 7-1 first 
rotary spark gaps, m being any integer greater 
than one, said first rotary spark gaps and Said 
capacitors being serially connected So that each 
first rotary spark gap is connected between two 
of said capacitors, there being 2n. Successive 
capacitor terminals in said series arrangement, 
n-1 first inductors, one of said first inductors be 
ing connected between each pair of successive 
even-numbered capacitor terminals, considering 
said capacitor terminals as being numbered from 
1 at one end of said capacitor-rotary Spark gap 
series arrangement to 2m at the other end, n-1 
second inductors, one of said second inductors 
being connected between each pair of successive 
odd-numbered capacitor terminals, a Source of 
alternating voltage, a third inductor, Said Source 
and said third inductor being serially connected 
across the capacitor between the first and second 
of Said capacitor terminals, a Second rotary Spark 
gap, a pulse forming line, and a load, said second 
rotary spark gap, said pulse forming line and said 
load being serially connected across Said capaci 
tor-rotary spark gap Series arrangement, said 
first and second rotary Spark gaps being syn 
chronized With the frequency of Said alternating 
Voltage Source. 

17. A pulse generator comprising, a plurality of 
capacitors and a like plurality of rotary spark 
gaps serially connected in alternating fashion be 
ginning with One of Said capacitors and ending 
with one of said spark gaps, a pulse forming line 
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and a load serially connected in the order named 
to said one spark gap, a different plurality of in 
ductors, connected one each between correspond 
ing plates of adjacent ones of Said capacitors, a 
Source of alternating voltage and a charging 
impedance serially connected across said one ca 
pacitor, said rotary Spark gaps being Synchro 
nized in rotation with the frequency of said alter 
nating voltage source. 

18. A pulse generator comprising, a pulse form 
ing line and a load Serially connected, a plurality 
of capacitors and a plurality of inductors, a 
Source of alternating voltage connected in series 
With a charging impedance, a plurality of rotary 
Spark gaps synchronized in rotation with the fre 
Guency of Said alternating voltage Source ar 
ranged to permit Said capacitors to be resonantly 
charged in parallel through said charging im 
pedance from Said Source and to be discharged 
in Series through said pulse forming line when 
each of Said capacitors is charged to a desired 
value whereby a pulse is produced across said 
load. 

19. A pulse generator comprising, a capacitor, 
an inductor, a Source of alternating voltage, a 
pulse forming line, and a rotary spark gap syn 
chronized in motion with the frequency of said 
alternating Source, said rotary spark gap alter 
nately permitting said capacitor to charge 
through said inductor from said source and to 
discharge through said pulse forming line when 
Said capacitor is charged to a desired value 
Whereby a pulse may be formed at the output of 
Said line. 

20. A pulse generator comprising, a capacitor 
for storing electrical energy, an inductor, a course 
Of alternating voltage, the magnitude of the in 
ductance of Said inductor being such as to form 
a circuit resonant at the frequency of said source 
When connected in series with said capacitor, a 
pulse forming line, and a rotary spark gap syn 
chronized in rotation with the frequency of said 
alternating source, said rotary spark gap alter 
nately permitting said capacitor to resonantly 
charge through said inductor from said source 
and to discharge through said pulse forming line 
When said capacitor is charged to a desired value 
whereby a pulse may be formed at the output of 
Said line. 
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