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1

This invention relates, in general, to modu-
lated-signal generators controlled by applied
modulating potentials of step wdve form. While
the invention is subject to a variety of applica-
tions, it is especially suited for use in a pulse-
modulated oscillation generator and will be par-
ticularly described in that connection. -

One prior pulse-modulated oscillation genera-
tor comprises an oscillatory circuit normally
maintained in a nonoscillatory condition in which
the circuit exhibits positive conductance. A con-
trol arrangement is associated with the circuit
for applying thereto a modulating potential of
pulse wave form and predetermined duration to

10 Claims. (CL 179—1715)
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initiate and sustain oscillations therein in order 1

to generate & modulated-carrier signal having a
similar wave form. In operation, the modulat-
ing potential causes the circuit conductance to
decrease to zero and then increase to a high nega~-
tive value. The negative conductance causes oS~
cillations to build up in an exponential manner
from an initial value corresponding to the level
of the inherent background disturbance of the
oscillatory circuit which, for convenience, may
be called the circuit noise signal. Usually, the
modulating potential is sufficiently long in dura-~
tion that the oscillations attain a maximum or
saturation value. At the trailing edge of the
modulating potential, the oscillations decay and
the circuit is restored to its normal nonoscilla-
tory condition, '
Tt has been found that a finite time is required
for the oscillations to build up to their maximum
value. The build-up time is usually variable, be-
ing influenced by such factors as the level of the
erratic noise signal at the start of the negative-
conductance interval, the type oscillatory circuit
employed, and the condition of the oscillator
tubes. It represents an uncertain time delay be-
tween the leading edges of the modulating pulse
and the generated signal and its effect may be
considered as o shortening of the generated sig-
nal which, ideally, is intended to start and stop
coincidentally with the modulating potential.
The build-up time or delay phenomenon re-
ferred to may become very objectionable in par-
ticular installations. Since it is generally a non-
controllable and variable effect, it introduces an
undesired instability manifested by the genera-
tion of pulse signals of unequal pulse widths in
response to modulating potentials of uniform du-
ration. 'The instability is .most pronounced in
arrangements designed to produce output signals
having a build-up time comparable with Q cycles
of the oscillation, where @ is the ratio, of react-
ance to resistance effective in the loaded oscilla-
tory circuit. In such cases the delay in starting
may constitute an appreciable part of the desired
pulse period. Additionally, the build-up time im-
pairs the efficiency of the oscillation generator he-
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cause during such time energy is supplied but
no useful output signal is produced. .

Tt is an object of the present invention, there-
fore, to provide an improved modulated-signal
generator which avolds, at least in part, the afore-
mentioned limitations of prior arrangements.

It is a further object of the invention to pro-
vide a modulated-signal generator having im-
proved stability and efficiency characteristics.

Tt is a specific object of the invention to pro-
vide an improved modulated-signal generator
controlled by a modulating potential of step wave -
form to produce an output signal of similar wave

form having a leading portion occurring in sub-
stantial time coincidence with the corresponding
portion of the modulating potential.

A modulated-signal generator in accordance
with the invention comprises an oscillatory cir-
cuit ineluding a cavity resonator normally main-
tained in a nonoscillatory condition and having
an inherent background disturbance the ampli-
tude of which is normally much less than a pre-
determined value, The generator has means. for
applying to the oscillatory circuit a pulse of mod-~
ulating potential having a leading sloped portion
to initiate therein oscillations of the aforesaid
predetermined value. Additionally, it includes a
fransient-signal generator positioned ab least in
part within the cavity resonator and having an
operating interval not €xceeding the duration of
the leading sloped portion of the modulating po-
tential. Circuit connections are provided for ex-.
citing the transient-signal generator to introduce
a signal into the cavity resonator to increase the
amplitude of the background disturbance to a
level much greater than its normal value. The
background disturbance has this increased ampii-
tude for an interval which occurs in approximate
time coincidence with but of a duration not ex-
ceeding the leading sloped portion of the modu-
lating potential, whereby the oscillations initiated
in the oscillatory circuit build up to the aforesaid

. predetermined value rapidly to provide a modu-
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lated-carrier signal envelope with a leading sloped
portion occurring in approximate time coinci-
dence with the leading sloped portion of the mod-
ulating potential. ‘

For a better understanding of the present in-
vention, together with other and further objects
thereof, reference is had to the following descrip-
tion taken in connection with the accompanying
drawings, and its scope will be pointed out in the
appended claims, i

In the drawings, Fig. 1 represents a modulated-
signal generator embodying the present invention
in one form; Fig. 2 comprises curves utilized in
explaining the operation of the Pig. 1 arrange-
ment; Fig. 3 represents a signal generator in-
cluding ‘the invention in a modified form; Fig. 4
is a schematic representation of still another gen-
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3
erator arrangement in accordance with the in-
vention; and Fig. § includes graphs utilized in
* explaining the operation of the arrangement of
Fig, 4.

Referring now more particularly to Fig, 1 of
the drawings, there is represented a cross-sec-
tlonal view of a modulated-signal generator con-
structed for ultra-short-wave operation and in-
cluding the present invention in one form. This
generator essentially comprises an oscillatory cir-
cuit normally maintained in a nonoscillatory con-~
dition and having an inherent background dis-
turbance the amplitude of which is normally

much less than a predetermined value. As illus- -
trated, the oscillatory circult is provided by an-

electron-discharge device 10, or vacuum tube of
the triode type, and a pair of assoclated resonant
cavities 11 and 12, Tube 10 is the so-called
“lighthouse” tube having an anode 13, an anode
ring {4, a control electrode ring {5 and s con-
ductive shell {6 capacitively coupled to a cathode
electrode (not shown). The tube also has con-
ventional terminal prongs to facilitate making
connections to a suitable source of heater voltage
but, for the sake of simplicity, the prongs have
been omitted from the drawing, .

The first resonant cavity #4 includes a eylin-
drical hollow inner conductor 20 and a cylindrical
hollow outer conductor 21 which are maintained
in fixed concentric relationship by insulating
spacers 22 secured between the conductors at
points suitably spaced around the periphery
thereof. One end of inner conductor 20 is open
but its other end is closed by a disc 23. Disc 28 is
centrally apertured to accommodate an electrical
connector for yleldably engaging the anode $3
of tube 10. The connector is provided by a stack
of resilient laminations 25 which may be secired
to disc 23 by way of machine screws 26. The
corresponding end of outer conductor 24 is like-
wise closed by a centrally apertured diaphragm
21. Within its aperture there is mounted an elec-
trical connector 28 for yieldably engaging the
control-electrode ring 15 of tube 10, The oppo-
site end of outer conductor 21 is closed by & disc
28 which adjustably supports a cylindricai tuning
plunger 30 in coaxial alignment with inner con-
ductor 20. - The plunger 30 has an appreciably
smaller diameter than that of the inner con-
ductor and forms a re-entrant portion of outer
conductor 21 through which the operating wave
length of the oscillatory circuit may be ad-
Justed. . o

The second resonant cavity {2 is generally
similar to that just described, including an inner
hollow cylindrical conductor 35 and a concen-
trically disposed outer hollow conductor 36 which
may constitute an extension of conductor 2i.
A conductive ring 37 maintains the desired space
relationship of conductors 35 and 36. Another
conductive ring (not shown) may be positioned
above ring 317, having a slidable engagement with
conductors 35 and 36 to tune resonant cavity
2. The end of conductor 35 adjacent diaphragm
21 is closed by a disc 38 arranged to accommodate
a connector 39 constructed like connector 25 but
proportioned yieldably to engage the cathode shell
16 of tube 10. An adjustable probe 40 projects
through an aperture of diaphragm 27 and affords
a feed-back path between resonant cavities (i
and 12, as required to sustain oscillations upon
the application of suitable operating potentials
to the oscillatory circuit.

The generator, as thus far described, is similar
to that disclosed and claimed in a copending

' 4
application of Harold A, Wheeler, entitled “Ultra-
short-wave signal-translating device,” Serial No.
565,828, flled November 30, 1944 and assigned to
the same assignee as the present Invention. Ref-
§ erence may be had to this copending application
for a more detatled discussion of the mechanical
and electrical properties of a generator of the type
under consideration. As there described, how-
ever, the generator s energized to produce con-
10 tinuous oscillations whereas in the instant appli-
cation pulse-modulated operation is contemplated.
To this end, means are provided for applying to
the oscillatory circuit a modulating potential of
step wave form to initiate therein oscillations of
15 & predetermined value, corresponding to satura-
tion level, More specifically, a terminal 45 for
~. receiving & modulating pulse of positive polarity
1s coupled by way of a bushing-type condenser
48 and a signal-frequency choke 47 to inner con-
20 ductor 20 of resonant cavity 11.

In order that the generated oscillations may
reach saturation level early in the period of the
applied modulated pulse, means are included in
the generator for effectively Increasing the ampli-

28 tude of its background disturbance or noise signal
to a level much greater than its normal level for
a short time interval, occurring in approximate
time coincidence with but of a duration not ex-

- ceeding the leading sloped portion of the applied

30 pulse of modulating potential. This means in-
cludes an arc-discharge or spark-gap device 50
positioned within resonant cavity 11 and having
a pair of electrodes 51 and 52 adjacent ends
of which are sealed within a hydrogen-filled
35 envelope. Electrode 61 is conductively connected
with inner conductor 20 and may serve to support
the spark-gap device within cavity resonator (1.
Its other electrode 52 is capacitively coupled with

-8 projecting or chimney-like portion 63 of outer

40 conductor 21, this coupling being designated by a
condenser 54 shown in broken-line construction
since it comprises distributed rather than lumped
capacitance. This simulated capacitance 54 is
serially connected with spark-gap device 50

45 through inner conductor 20 to the modulating-
pulse terminal 48.

The signal generated in the oscillatory circuit
Is derived through a pickup loop 67 and supplied
to any suitable utilizing ecircuit through s coaxial-

50 type cable §8. The cable and pickup loop may be
positioned within resonant cavity {1 through s
second chimney-like portion §9 of outer con-
ductor 21. This conductor is grounded as indi-
cated at 60.

In considering the operation of the Fig. 1
arrangement, the generator will be seen to com-
prise a triode vacuum tube 10 having a first res-
onant cavity 11 coupled to its anode and control
electrodes and a second resonant cavity 12 coupled
60 to its cathode and control electrodes with a feed-

back therebetween provided by probe 40. The
first of these cavities determines the operating
wave length of the generator. 'The second is
proportioned so that the arrangement represents
65 an oscillatory circult similar to the well-known
Colpitts oscillator, the operation of which is well
understood in the art. The performance of the
oscillator under the control of modulating poten-
tials of step wave form is demonstrated by the
70 curves of Fig. 2. :

The . applied modulating potential is repre-
sented by the full-line curve A. It is a pulse of
excitation potential having stepped or sloped por-
tions at both its leading and trailing edges. The

75 application of this pulse to inner conductor 20

55
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estahlishes a potential grid!ent across the gap

electrodes Bi and §2. When this potential gradi-
“ ent exceeds the breakdown potential of the spark
gap, device 88 is rendered conductive. Current
then flows through the spark gap; as represented

by curve B, being interrupted upon the charging -

' . As in any ns-ﬂlled electron-dlschme device,

- trodes reaches breakdown value.

some time is required for the gap. current to build
up after the potentia} gradient across its elec-
Preferably, this

time should be less than that of one-quarter of a -

" cycle at the operating wave length of the genera-

of condenser 54. 'The charging time constant for .
the condenser is very small so that the conductive .
interval of the gap is short with reference to, but -

occurs within the duration of the leading sloped

10

portion of, the modulating potential, as indicated

by curves A and B. - !

The flow of current through the spark gap in-

troduces a signal into resonant cavity il which
causes the inherent background disturbance or
noise level of the oscillator to be much greater

15

than that encountered when the oscillator is -

blocked and the spark gap is nonconducting.
Since this increased signal level occurs early in
the duration of the leading sloped portion of the
modulating potential, the resulting oscillations

have a high initial value and build up to their

maximum level rapidly, as indicated by dash-do’
curve C. The spark current is, preferably, inter-
rupted within the duration of the leading sloped
portion of the modulating potential so that this
maximum value corresponds with the saturation
level. The oscillations are maintained through-
out the duration of the modulating pulse and
generate & modulated-carrier signal. Af the end
of the modulating pulse, condenser 54 discharges
through device 50 and the generator is restored
to its normal nonoscillatory condition. Curve C
represents one-half of the envelope of the ocutput
signal derived by pickup loop 51. It has a leading
sloped porticn occurring in approximate time
coincidence with the corresponding sloped portion
of the modulating potential and, therefore, an
approximately equal pulse duration.

The dotted curve D illustrates the circuit op-
eration in the absence of the spark gap. In such
a case, the generated oscillations have an initial
value corresponding to that of the circuit back-
ground disturbance at the time the modulating
pulse is applied. 'This initial level is much smaller
than that occasioned by the breakdown of the
spark-gap device and accordingly a greater time
interval is required for the oscillations to attain

. saturation value. 'The improvement in build-up
time attributable to spark-gap device 50 is indi-
cated A1 in Fig. 2. The decrease in build-up time
increases the efficiency of the oscillator and causes
the envelope of the generated pulse to conform
more closely with the wave form of the modulat-
ing potential. Additionally, the spark-gap device
improves the stability of the oscillator so’that
the generated signals obtained during succeeding

20
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modulating intervals are substantially uniform if -

the modulating pulse in each case has approxi-
mately the same wave form.

* In one embodiment of the Fig. 1 arrangement,
{found to have practical utility, tube 10 was an
R. M. A. No. 2C42 operated under the following
conditions:

Repetition rate of modulating

pulse . ___ pulses per second-.
Duration of the modulating

potential .. _____. ____ microsecond__ 1
Peak potential of the modulating o

pulse.__ —— volts__ 2,600
Time required for generated signal

to reach one-half maximum

Value o oo ‘microsecond__ 0.13
Loaded Q of the oscillator_ 100-200

500

GO
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tor to ensure that the gap contains signsal energy

of this wave length. For many applications a
gap of about 1 mil in an atmosphere of hydrogen
is suitable.’

_ The generator arrangement of Fig. 3 embodies
the invention in modified form. = This generator

-also includes a triode-type vacuum tube having

a rod-type cathode 80, a ring-type anode 61 and
a control electrode or grid 62. The grid is in the
form of a cage interposed hetween the cathode
and a longitudinal extension.of the anode and
is supported by a grid post 83. At one end of the
grid there is a radiator 64, comprising a stack of
spaced metallic discs. A plurality of straps 65
are secured across the discs of the radiator and
provide a conductive path through a contact ele-
ment 66 to the grid post 63. Glass portions 67
and 68, having metal-to-glass seals with grid
member 66, the anode extension, and the cathode
60, complete the tube envelope.

4s in the Fig. 1 arrangement, a pair of cavity
resonators 70 and 7Tl are associated with the
tube to constitute an oscillatory circuit. The
first cavity T0 has a hollow cylindrical inner con-
ductor 12 and a coaxially arranged hollow cylin-
drical 'outer conductor 13. A conductive rod 74
projects through inner conductor 72 and carries
at one end a contact device 15 for yieldably en-
gaging the grid radiator. This rod also supports
a conductive cylinder T6 which is open at one
end. The space between conductive cylinder 16,
rod 74 and conductor 72 includes dielectric ma-
terial 17 and 78. With this construction, cylin-
der 16 in conjunction with conductor 72 and
the intervening dielectric 17 constitutes a block-
ing condenser for the grid. One end of outer
conductor 13 is closed by a centrally apertured
disc 80, apertured to accommodate the tube

- structure. Disc 80 engages anode ring 61 to cou-
‘ple the resonant cavity 10 therewith. The op-

posite end of outer conductor 713 is closed by a
disc 81 which also closes the corresponding end
of inner conductor 72. Grid rod T4 projects
through and is insulated from disc 81 and is
coupled to a terminal 82 to which a modulating
pulse of negative polarity may be applied.

The other resonant cavity 71 also has a hol-
low cylindrical inner conductor 85 and a hollow

" cylindrical outer conductor 86. The ends of these

conductors which are remote from the triode
tube are closed as indicated, and insulating
spacers 81 maintain the conductors in coaxial
alignment. Other insulating spacers 88, project-
ing from the closed end of outer conductor 86,
facilitate mounting the generator arrangement
to any supporting structure. A resilient contact
device 103 for engaging anode ring 61 of the tube
is secured to outer conductor 86.

A socket arrangement 90 is supported on a
cathode post 891 conductively connected with the
closed end of inner conductor 85 and projecting
through an aperture 92 in the closed end of outer

conductor 86. The socket 90 has inner and outer '

coaxially aligned contact members 93 and 94, re-
spectively, for receiving a heater prong 95 and &
cathode contact element 96. The circuits of
contact members 93 and 94 extend through
cathode post 91 to a terminal end to which a
heater supply 100 may be coupled, as indicated.
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Also, a modulating-pulse input terminal 181 is
coupled to cathode post 81 to permit the applica-
tion of a modulating pulse of negative polarity to
the cathode element.

. The described resonant cavities 70 and 71 are
separable to permit inserting the tube into oper-
ative relation with reference thereto. A mechan-
ical locking arrangement, designated 108, couples
the resonant cavities into one assemblage after
the tube has been inserted.

The arrangement of Fig. 3 also includes a
spark-gap device i10 coupled into resonant cav-
ity 79. To this end, one of the spark-gap elec-
trodes 11l is connected with a magnetic-type
coupling device ({2 positioned within resonant
cavity 70. The connection between ‘these ele-
ments is afforded by a fuse clip {18 engaging the
terminal end of electrode {if, and a mounting
stud {14 projecting through outer conductor 13
of the cavity and supporting both fuse clip i3
and coupling device (f2. The modulating po-
tential applied through terminal 82 to the grid
structure of the oscillator is simultaneously ap-
plied ‘to the spark-gap device through a serfally
connected condenser connected in circuit be-

25

tween terminal 82 and the other spark-gap elec-

trode (i5. 'This condenser is provided by g first
conductive rod 116 and an associated conductive
cylinder 117 closed at one end and spaced from
rod {16 by a dielectric material {18.  The con-
denser element #17 is conductively coupled to
the terminal end of electrode (i5 by means of a
rod {19. The condenser elements are main-
tained in their desired spaced relation by an in-
sulator 120, which may be molded thereabout.
An additional pair of concentrically aligned cyl-
inders 121 and 122 are supported by the insula-
tor 120. The first of these is conductively con-
nected with rod 119 through a conductive mem-
ber i23. The other is conductively connected
with resonant cavity 70 by means of a strap 124
which also mechanically secures the spark-gap
device and its associated condenser structures to
the generator. Elements {21 and 22 constitute
an air-dielectric condenser which completes an
alternating current path from the spark-gap
electrodes through coupling device 112 and the
outer conductor 13 of resonant cavity 10.

Resonant cavity 70 has an electrical length:
corresponding to substantially three-quarters of
the operating wave length of the generator. The
mounting strap (24 is secured thereto so that
coupling device 112 is positioned in a portion of
the cavity where the magnetic field has a maxi-
mum value. A further magnetic pickup device
130 is positioned in the same plane of resonant
cavity T8 to derive the generated signal for ap-
plication to a suitable utilizing circuit, as indi-
cated by arrow (3{. This output. may be taken
through a chimney-like projection 132 of the
outer conductor 13.

The generator of Fig. 3 is similar to the well-
known Colpitts oscillator. It is operated with
the anode electrode of the triode vacuum tube
maintained at ground potential, as indicated by
the connection 133. The first resonant cavity
70 is coupled between the anode and control
electrodes of the tube. It may be considered as
the wave-length determining portion of the oscil-
lator. The other resonant cavity Tf is coupled
between the anode and cathode electrodes. It is
constructed to represent a capacitive reactance.
The feedback required to sustain oscillations is
provided by the interelectrode capacitance of
the grid and cathode elements of the tube. The

45
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conductors included in cathode post 81 for ex-
tending the circuits of socket 88 to the heater
supply (00 may have such electrical lengths as
to provide the usual radio-frequency chokes in
the heater circult. The excitation potential for
Initiating oscillations in the generator 1s applied
with negative polarity to modulating-pulse ter-
minals 82 and (01 with such relative magnitudes
that the grid is at a negative potential with
reference to the cathode. The applied potential
is also effective to excite spark gap 110 through
series condenser {16—Ii7—f18, .

The response of the generator to applied mod-
ulating potentials of pulse wave form is gen-
erally similar to that described in connection
with Fig. 1. The spark-gap device 110 {5 ren-
dered conductive for a short time interval oc-
curring within the duration of the leading
stepped portion of the applied modulating po-
tential as determined by the breakdown potential
of the gap and the time constant of the serially
connected condenser {16—1§T—i18. Its bresak-
down introduces a signal into resonant cavity 70
which greatly increases the inherent background
disturbance thereof so that the generated oscil-
lations have a high initial value and rapidly at- -
tain saturation value. In this manner s mod-
ulated-carrier signal envelope is produced hav-
ing a leading sloped portion that occurs in ap-
proximate time coincidence with the correspond-
ing portion of the modulating potential. Curves
A, B and C of Fig. 2 also represent this opera-
tion of the Fig. 3 arrangement.

It will be apparent from the foregoing descrip-
tion and curves A and B of Fig. 2 that some time
is required to provoke an arc discharge in the
spark-gap device included in the generators of
Figs. 1 and 3. This follows from the wave form
of the modulating potential which, in most in-
stallations, has a finite leading slope and thus
takes time to establish a potential across the
spark gap equal to its breakdown potential. It
is primarily for this reason that the generated
signal represented by curve C lags the modulat-
ing potential by a very small interval. If de-
sired, the spark-gap device may be controlled
to cause the oscillatory circuit to have an in-
creased background disturbance at the time of
application of the modulating potential. An ar-
rangement for accomplishing this result is repre-
sented in block diagram in Fig. 4. The signal

. generator is designated 150 and is influenced by

65
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the spark-gap device I151. These units may be
constructed as illustrated in Fig. 3. A modulat-
ing-potential source 152 which may comprise a
multivibrator for supplying pulses of unidirec-
tional potential of approximately rectangular
wave form is directly coupled with the spark-
gap device and is coupled fto the generator
through a time-delay network {53. With this
circuit arrangement, the spark gap 151 is excited
by a modulating potential leading that applied
to the oscillatory circuit.

The operation of the Fig. 4 embodiment is in-
dicated by the curves of Fig. 5. Curve E repre-
sents the leading modulating pulse applied to
spark-gap device 151 to produce spark-gap cur-
rent shown by curve F. The modulating po-
tential of curve G applied to the generator 150
has a time delay Atz with respect to the potgntial
of curve E. This time delay is such that the
leading edge of the modulating pulse to gener-
ator 150 occurs at an instant when the spark
gap has increased the background disturbance
of the generator, The resulting modulated-car-"
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ter signal produced by the zemmtor h sbown
by broken-line curve H. It has & substantial time

coincidence with the applied modulating pulse G.

“The grid structure of the oscillator of Fig. 3

especially its radiator, forms the subject matter .

of an application Serial No. 649,346, filed con-
currently herewith in the name of Harold A.
Wheeler, now Patent 2,439,641, issued April 13,
1948, lLikewise an arrangement for coupling
anode ring 6l to its associated resonators is dis-
- closed and claimed in application Serial No. 649,-
345 filed concurrently herewith in the name of
John A. Rado. Both the Wheeler and Rado ap-

plications are assigned to_ the same assignee as\

‘the present invention.
The invention has been explained in the llght

10

10

sient-signal cenmtor eﬂectlvely to hcrem the

-amplitude of sald background disturbance to s
‘level much greater than its normal value for an

interval which occurs in approximate time co--
incidence with but of a duration not exceeding -
sald leading sloped portion of said modulating

. potential, whereby the oscillations initiated in

said eircuit build up to said predetermined value
rapidly to produce a modulated-carrier signal
envelope with a leading sloped portion occurring

- in approximate time coincidence with said sloped

portion of sald modulating potential. - -
3. A modulated-signal generator comprising,
an oscillatory circuit including a cavity resonator

15 having an inner conductor and a concentrically

of modulating potentials of approximately reo- - ™

tangular wave form. However, it is useful in
connection with other forms of modulating po-
tentials having sloped leading edges relied upon

to initiate the operation of an oscillation gen-

erator.

While there have been described what are at

" present considered to be the preferred embodi-

. ments of this invention, it will be obvious to
those skilled in the art that various changes and
modifications may be made therein without de-
parting from the invention, and it is, therefore,
aimed in the appended claims to cover all such
changes and modifications as fall within the
true spirit and scope of the invention.

What is claimed is:

1. A modulated-signal generator comptislng.
an oscillatory circuit including a cavity resonator
normally maintained in a nonoscillatory condi-
tion and having an inherent background dis-
turbance the amplitude of which is normally
much less than a predetermined value, means for
applying to sald oscillatory circuit a pulse of
modulating potential having a leading sloped
portion to initiate therein oscillations of said pre-
determined value, a transient-signal generator
positioned at least in part within said cavity reso-
nator and having an operating interval not ex-
ceeding the duration of said leading sloped por-
tion of said modulating potential, and circuit
connections for exciting said transient-signal
generator to introduce a signal into said cavity
resonator effectively to increase the amplitude
of said background disturbance to a level much
greater than its normal value for an interval
which occurs in approximate time coincidence
with but of a duration not exceeding sald lead-
ing sloped portion of said modulating potential,
whereby the oscillations initiated in said eircuit
build up to said predetermined value rapidly to

" produce 2 modulated-carrier signal envelope with.

a leading sloped portion occurring in approxi-
mate time coincidence with said sloped portion
of said modulating potential,

2. A modulated-signal generator comprising,
an oscillatory circuit including a cavity resonator
normally maintained in a nonoscillatory condi-
tion and having an inherent background dis-
turbance the .amplitude of which is normally
much less than a predetermined value, means for
applying to said oscillatory circuit a pulse of
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" initiated in said circuit build up to said prede-
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arranged outer conductor, said oscillatory cir-
cuit being normally maintained in a nonoscilla-
tory condition and having an inherent back-
ground disturbance the amplitude of which is
normally much less than a predetermined value,
means for applying to one of said conductors of
sald oscillatory eircuit a pulse of modulating po-
tential having a leading sloped portion to initiate
therein oscillations of said predetermined value,
and a transient-signal generator having an op-
erating interval not exceeding the duration of
sald leading sloped portion of said modulating
potential, said fransient-signal generator com-
prising a spark- jap device positioned within said
cavity resonat.r with one electrode conductively
connected tc said one conductor and responslve
to said modulating potential effectively to in-
crease the amplitude of sald background dis-
turbance to a level much greater than its normal
value for an interval which occurs.in approxi-;
mate time coincidence with but of a duration not(
exceeding said leading sloped portion of said)
modulating potential, whereby the oscillations |
termined value rapidly. to produce a modulated- \ '
carrier signal envelope with a leading sloped por-
tion occurring in approximate time coincidence
with said sloped portion of said modulating po-
tential, .

4 A modulated-signal generator comprising,
an oscfllatory circuit including & cavity resonator
Having an inner conductor and a concentrically
arranged outer conductor, sald oscillatory cir-
cuit being normally maintained in a nonoscilla-
tory condition and having an inherent back-
ground disturbance the amplitude of which is
normally much less than a predetermined value,

" means for applying to one of said conductors of

55

modulating potential having a leading sloped -

portion to initiate therein oscillations of said pre~
determined value, a transient-signal generator
including a spark-gap device positioned within
said cavity Tesonator and having an operating
interval not exceeding the duration of said lead-
ing sloped portion of said modulating potential,

70

sald oscillatory circuit a pulse of modulating po-
tential having a leading sloped portion to initiate
therein oscillations of said predetermined value,

and a transient-signal generator having an op-
erating interval not exceeding the duration of
said leading sloped portion of said modulating
potential, said transient-signal generator com-

prising a spark-gap device positioned within said
cavity resonator with one electrode conductively
connected to said one conductor, with a second
electrode capacitively coupled to the other of said
conductors and responsive to said modulating po-
tential effectively to increase the amplitude of
sald background disturbance to a level much
greater than its normal value for an interval
which. occurs in approximate time coincidence
with but of a duration not exceeding said lead-
ing sloped portion of said modulating potential,
whereby the oscillations initiated in said circuit
build up to said predetermined value rapidly to
produce a modulated-carrier signal envelope with

and circuit connections for exciting sald tran- 78 a]eadlng sloped portion occurring in approximate
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time coincidence with said sloped portion of said
modulating potential.

5. A modulated-signal generator comprising,
an oscillatory circuit including a cavity resonator
having an inner conductor and a concentrically
arranged outer conductor, said oscillatory circuit
being normally maintained in a nonoscillatory
condition and having an inherent background
disturbance the amplitude of which is normally
much less than a predetermined value, means for
applying to said inner conductor of sald oscilla-
tory circuit a pulse of modulating potential hav-

.ing a leading sloped portion to initiate therein
oscillations of said predetermined value, and a
transient-signal generator having an operating
interval not exceeding the duration of said lead-
ing sloped portion of said modulating potential,
sald transient-signal generator comprising a
spark-gap device positioned within said cavity
resonator with one electrode conductively con-
nected to sald inner conductor, with a second
electrode capacitively coupled to said outer con-
ductor and responsive to said modulating poten-
tial effectively to increase the amplitude of said
background disturbance to a level much greater
than its normal value for an interval which oc-
curs in approximate time coincidence with but of
a duration not exceeding said leading sloped por-
tion of said modulating potential, whereby the
oscillations initiated in said circuit build up to
said predetermined value rapidly to produce a
modulated-carrier signal envelope with a lead-
ing sloped portion occurring in approximate time
coincidence with said sloped portion of said
modulating potential.

6. A modulated-signal generator comprising,
an oscillatory circuit including a cavity resonator
normally maintained in a nonoscillatory condi-
tion and having an inherent background dis-
turbance the amplitude of which is normally
much less than a predetermined value, means for
applying to sald oscillatory circuit a pulse of
modulating potential having a leading sloped por-
tion to initiate therein oscillations of said prede-
termined value, a spark-gap device supported
within said cavity resonator, and a condenser
serially connected with said spark-gap device for
applying said modulating potential thereto and
comprising therewith & transient-signal genera-
tor having an operating interval not exceeding
the duration of said leading sloped portion of

said modulating potential for introducing a sig-

nal into said cavity resonator effectively to in-
crease the amplitude of said background dis-
turbance to a level much greater than its normal
value for an interval which occurs in approximate
time coincidence with but of a duration not ex-
ceeding said leading sloped portion of said modu-
lating potential, whereby the oscillations initiated
in said circuit build up to said predetermined
value rapidly to produce s modulated-carrier
signal envelope with g leading sloped portion oc-
curring in approximate time coincidence with
said sloped portion of said modulating potential.

7. A modulated-signal generator comprising,
an oscillatory circuit including a cavity resonator
normeally maintained in a nonoscillatory condi-
tion and having an inherent background dis-
turbance the amplitude of which is normally
much less than a predetermined value, means for
applying to said oscillatory circuit a pulse of
modulating - potential having a leading sloped
portion to initiate therein oscillations of said
predetermined value, a spark-gap device at least
partially positioned within said cavity resonator,
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and & condenser serlally connected with said

-spark-gap device for simultaneously applying

sald modulating potential thereto and compris-
ing therewith & transient-signal generator hav-
ing an operating interval not exceeding the dura-
tion of said leading sloped portion of said modu-
lating potential for introducing a signal into said
cavity resonator effectively to increase the ampli~
tude of said background disturbance to a level
much greater than its normal value for an in-
terval which occurs in approximate time coin-
cidence with but of a duration not exceeding said
leading sloped portion of said modulating poten-
tial, whereby the oscillations initiated in said cir-
cuit build up to said predetermined value rapidly
to produce a modulated-carrier signal envelope
with a leading sloped portion occurring in ap-
proximate time coincidence with said sloped por-
tion of said modulating potential.

8. A modulated-signal generator comprising,
an oscillatory circuit including a cavity resonator
normally maintained in a nonoscillatory condi-
tion and having g inherent background dis-
turbance the amplitude of which is normally
much less than a predetermined value, means for
applying to said oscillatory circuit a pulse of
modulating potential having a leading sloped
portion to initiate therein oscillations of said
predetermined value, a spark-gap device having
a pair of electrodes, a coupling device positioned
within said cavity resonator and connected with

one electrode of said spark-gap device, and g

condenser serially connected with the other elec-
trode of said spark-gap device for applying said
modulating potential thereto and comprising
therewith a transient-signal generator having an
operating interval not exceeding the duration of

- said leading sloped portion of said modulating
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potential for introducing a signal into said cavity
resonator effectively to increase the amplitude of
said background disturbance to a level much
greater than its normal value for an interval
which occurs in approximate time coincidence
with but of a duration not exceeding said lead-
Ing sloped portion of sdid modulating potential,
whereby the oscillations initiated in said circuit
build up to said predetermined value rapidly to
produce a modulated-carrier signal envelope with
& leading sloped portion occurring in approxi-
mate time coincidence with said sloped portion
of said modulating potential,

9. A modulated-signal generator comprising,
an oscillatory circuit normally maintained in g
nonoscillatory condition and having an inherent
background disturbance the amplitude of which is
normally much less than a predetermined value,
means for applying to said oscillatory circuit a
pulse of modulating potential having a leading
sloped portion to initiate therein oscillations of
said predetermined value, a transient-signal gen-
erator having a given starting time for effective-
ly increasing the amplitude of said background
disturbance to a level much greater than its nor-
mal value for an interval not exceeding the dura-
tion of said leading sloped portion of said modu-
lating potential, and means for exciting said
transient-signal generator earlier than said os-
cillatory circuit by an amount substantially equal
to said starting time so that said background dis-
turbance has its increased amplitude level at the
time of application of said modulating potential
to said oscillatory circuit, whereby the oscilla-
tions initiated in said circuit build up to said
predetermined value rapidly to produce a modu-
lated-carrier signal envelope with a leading sloped
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portion occurring in substantial time coincidence
with said sloped portion of said modulating po-
tential.
10. A modulated-signal generator comprising,

an oscillatory circuit normally maintained in a

nonoscillatory condition and having an inherent
background disturbance the amplitude of which
is normally much less than a predetermined value,
means for applying to said oscillatory circuit a
pulse of modulating potential having a leading
sloped portion to initiate therein oscillations of
said predetermined value, a transient-signal gen-
erator including a spark-gap device having a
given breakdown time for effectively increasing
the amplitude of said background disturbance to

a level much greater than its normal value for

an interval not exceeding the duration of said

10-
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leading sloped portion of said modulating poten- -
tial, and means for exciting said spark-gap de- -

vice earlier than said oscillatory circuit by an
amount substantially equal to said breakdown

20 2418121
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time so that said background disturbance has its
increased amplitude level at the time of applica-
tion of said modulating potential to said oscilla-
tory circuit, whereby the oscillations initiated in .
said circuit build up to said predetermined value
rapidly to produce a modulated-carrier signal
envelope with a leading sloped portion occurring
in substantial time coincidence with said sloped
portion of said modulating potential..
RUDOLF C. HERGENROTHER.
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