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ABSTRACT: This disclosure describes a resettable monosta-
ble pulse generator including a charge rundown-timing circuit.
The charge rundown-timing circuit includes 2 capacitor that is
charged to a peak value by a random puise from a constant
amplitude pulse source. After being charged, the capacitor
immediately starts to discharge toward zero. In addition, an
output pulse generator starts to generate an output pulse as
soon as the capacitor is charged to its peak value and con-
tinues to generate the output pulse until the charge drops to a
predetermined level. If a second pulse from the constant am-
plitude pulse source occurs during this rundown period, the
capacitor is again charged to its peak value. This “‘reset” pulse
prevents termination of the output puise and recycles the ter-
mination time of the output pulse (pulse width) to be mea-
sured from the inception of the last reset pulse. Each time a
“reset” pulse occurs during a rundown periad, the capacitor is
recharged to its peak value; hence, the output pulse can exist
for a short or long period of time depending on the occurrence
of random reset pulses.

The invention described herein was made by an employes
of the United States Government and may be manufactured
and used by or for the Government for governmental purposes
without the payment of any royalties thereon or therefor.
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08301968
RESETTABLE MONOSTABLE PULSE GENERATOR

Many electronic circuits require resettable monostable mul-
tivibrators; that is many electronic circuits require monostable
multivibrators that continue to generate an output pulse as
long as input pulses are applied within predetermined time
periods. In the past, this function has been performed by a
bistable multivibrator in combination with AND and OR gat-
ing circuits. While these circuits have been used, their use has
been limited because only a limited number of closely spaced
repetitive trigger pulses can be accepted by these circuits. If
more than this limited number of pulses are accepted within
an output pulse duration time, amplitude interruption of a par-
ticular bistable output state occurs. Because of their pulse
limitations, these circuits are more complex than desirable.
That is, each additional pulse that arrives within the ontime
duration of the driving bistable multivibrator requires an addi-
tional series of AND, OR and bistable multivibrators ap-
propriately connected to insure that there is no undesired in-
terruption of the state of the driving bistable multivibrator. In
addition, because an excessive number of circuits are
required, excessive power is required. Hence, the prior art cir-
cuits generally have three disadvantages: (1) they are pulse
limited; (2) they are complex and, therefore, expensive; and
(3) their power drain is excessive.

Therefore, it is an object of this invention to provide a new
and improved resettable monopulse generator.

It is also an object of this invention to provide a resettable
monopulse generator that does not require the use of bistable
multivibrators, AND gates and OR gates.

It is a further object of this invention to provide a resettable
monostable pulse generator that is not frequency limited.

It is a still further object of this invention to provide a new
and improved resettable monopulse generator that is not
limited in the number of input pulses that it can receive during
an output pulse duration time, is electronically uncomplex,
and is not excessive in its power requirement.

SUMMARY OF THE INVENTION

In accordance with a principle of this invention, a novel
resettable monostable pulse generator including a charge run-
down circuit is provided. The charge rundown circuit includes
a capacitor that is charged to a peak value each time a random
pulse from a pulse source is applied to the circuit. Immediately
after receiving a peak charge, the capacitor starts to linearly
discharge toward zero. In addition, immediately upon the
capacitor receiving a peak charge, an output pulse generator
circuit starts to generate an output pulse. The output pulse
continues to be generated until the voltage level of the
discharging capacitor reaches a predetermined value. When
this value is reached, the output pulse is terminated. However,
if a second random pulse is applied to the charge rundown cir-
cuit during the period from the start of the output pulse until
the voltage level of the capacitor reaches the predetermined
value, the capacitor is recharged to its peak voltage value;
hence, the output pulse is not terminated. Upon being
recharged to its peak voltage level, the capacitor again starts
to discharge toward zero. If it reaches the predetermined low
value before further random resetting pulse is received by the
rundown circuit, the output pulse is terminated. However, if it
receives a second resetting pulse during the rundown period,
the capacitor is again recharged to its peak voltage level and
again starts to run down. Hence, the output pulse continues to
exist until no further resetting pulses are received during the
rundown period from the peak value to the predetermined
voltage level. The output pulse width is preset by a proper
selection of the timing capacitor and its associated discharge
network. Each newly received input pulse recycles the output
pulse termination time to achieve the preset width without
amplitude interruption to the existing output state, providing
the newly arrived input pulses occur within the preset output
pulse width.
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It will be appreciated by those skilled in the art and others
that the invention provides an uncomplicated and, therefore,
inexpensive resettable monostable pulse generator. The cir-
cuit does away with the plurality of bistable multivibrators in
combination with the plurality of AND and OR gates required
by prior art monostable pulse generators. This elimination
results in a less complex circuit and, therefore, a less expen-
sive circuit. In addition, the inventive circuit is not input pulse
limited as are prior art circuits. The invention accepts input
pulses at random frequency and, each time an imput pulse oc-
curs, the timing capacitor is recharged for a new output pulse
termination time. Hence, input pulses can occur at any
frequency rate without “overloading” the circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing objects and many of the atteadant ad-
vantages of this invention will become more readily ap-
preciated as the same becomes better understood by reference
to the following detailed description when taken in conjunc-
tion with the accompanying drawings wherein:

FIG. 1 is a block diagram illustrating the overall concept of
the invention;

FIG. 2 is a schematic diagram illustrating a rundown-timing
circuit and an output pulse generator suitable for use in the
block diagram illustrated in FIG. 1;

FIG. 3 is a timing diagram utilized to describe the operation
of the circuit illustrated in FIG. 2; and

FIG. 4 is a schematic diagram of a circuit suitable for
generating constant amplitude pulses from an unconstant am-
plitude pulse source.

DESCRIPTION OF THE PREFERRED EMBODIMENT

FIG. 1 is a block diagram illustrating the basic concept of
the invention and comprises: a constant amplitude pulse
generator 11; a charge rundown-timing circuit 13; and an out-
put pulse generator 15. The input of the constant amplitude
pulse generator 11 is connected to an input terminal 17 which
is adapted to receive random pulses which may or may not be
of constant amplitude. The constant amplitude generator
generates pulses at the same repetition rate as the repetition
rate for the input pulses, but, at a constant amplitude.

The output pulses from the constant amplitude pulse
generator 11 are connected to the input of the charge run-
down-timing circuit 13. The constant amplitude pulses charge
a capacitor contained in the charge rundown-timing circuit 13
to peak value. The charge on the capacitor starts to run down
to zero immediately after it has been charged to its peak value.
The declining charge signal is applied to the output pulse
generator 15.

When the capacitor is charged to its peak value, the output
pulse generator 15 starts to generate an output pulse. This out-
put pulse continues to be generated as long as the declining
charge signal from the charge rundown-timing circuit 13 is
above a predetermined level. The declining charge signal
remains above the predetermined level as long as new pulses
are applied to the charge rundown-timing circuit during the
period of time it takes for the voltage charge on the capacitor
to run down from its peak level to the predetermined level.
That is, if a reset (new) pulse is applied to the charge rundown
circuit during the rundown interval, the capacitor is a
recharged to its peak value and the output pulse termination
time is again extended for the preset value. Because it is
recharged to its peak value, it continues to apply a declining
charge signal to the output pulse generator 15 that is above
the predetermined voltage level. This signal maintains the out-
put pulse generator in its output pulse-generating state. When
the charge on the capacitor drops below the predetermined
level because a reset pulse does not occur during the preset
rundown period, the output pulse generator terminates the
output pulse.

It will be appreciated from the foregoing description that
the invention provides a novel monostaBle pulse generator.
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‘s uncomplicated because it merely requires
bargmg a capacitor to a peak value. As long
capac Iior as vecharged to its peak vanue durmg a

mv&» on tir\e *egardﬁess of how much charge remains on the

new pu 58 »prewdes a newly extended output pulse ter-

be appmcnated by those skilled in the art and others
¢k e constant amplitude pulse generator 11 may or may
”“udec‘ in the invention. Specifically, many electronic
and systems inherently generate constant amplitude
5. Hence, if the invention is used with such circuits or
ms, the constant amphwde pulse generator is not neces-

th b@ mcluded

. 2 is a schematic diagram of a transistorized circuit
suitable f@r cmrymg out the charge rundown-timing circuit
function and the output pulse generator function of the inven-
ion. The pemozl of the schematic diagram on the left of the
iashed line comprises the charge rundown-timing cir-
= the portion of the schematic diagram on the rzg’ht of
ical dashed line comprises the output pulse generator.

ke charge rundown-timing circuit portion of the schematic
m of FIG. 2 comprises: four NPN transistors designated
Qﬁ,, Qu and Q4; a PNP transistor designated QS; four
g mrbd Dl D2, D3 and D4 two capacitors

'se terminal 21 is connected through C1 to the
d the cathode of D1. The anode of D1 is con-
anode of D2 and the cathode of D2 is connected
of D3. The cathode of D3 is connected through
1 53 The junction between D3 and R1 is connected
R2 in series with R3 to the emitter of Q1. R4 is con-
n paraliel with D1, D2, D3 and R2. The junction
n B2 and R3 is connected to a negative voltage source
lesignated —V. The junction between D1 and D2 is connected
zhmugh RS to a positive voltage source designated +V. The
coliector of Q1 is connected through R6 to+V.
m*“*er of Q2 is connected to the emitter of Q1 and the
or of Q2 is connected to +V and to the collector of Q3.
ase Of W?’ is connected to the emitter of Q3 and through

~Y. The base of Q3 is connected through the collector-
junction of Q4 in series with R8 to —V. The base of Q4
is connected to ground. The collector of Q1 is connected to
the base of QF and the emitter of QS5 is connected to +V. The
collector of O3 is connected to the anode of D4 and through
RY 1o ~V. The cathode of D4 is connected to the collector of
Q4 and through R16 in series with C2 to ground. The collector
of Q5 iz also connected to one end of R11.

The output pulse generator portion of the schematic dia-

The
gram illustrated in FIG. 2 comprises: two NPN transistors
designated Qs& and Q7; a diode designated D$; a tunnei diode
a@%gwlw T'D; a capacitor designated C3; and four resistors

esignated R12, R13, R14 and R1S5. The other end of R11 is
comecied to the cathode of DS. The anode of D5 is con-
nected to the base of Q7 and through C3 in parallel with R13
to ground. The emitters of Q1 and Q2 are connected through
base of Q6 and through R12 and R1S5 to the base of
ollector of Q7 is connected to ground.
= emitiers of Q6 and Q7 are connected together and
gh g\w} to -V The collector of Q@ is connected to the

on *W»ezweeq the collector of Q6 and the caﬁode of
nected to the output terminal 19.

the circuit illustrated in FIG. 2 operates so that
terminal 19 has a high state and a low state. The
from 2 high state to a low state when a pulse oc-
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curs. The output remains in the low state until the charge on
C2 reduces to a predetermined voltage level. When this oc-
curs, the output pulse terminates. However, if a second pulse
is applied to the input terminal 21 prior to the charge on C2
reaching the predetermined voltage level, the charge is reset
to its peak value and the pulse does not terminate. By con-
trolling the value of C2 and its discharge circuit (Q4) the out-
put time duration from a particular input is controllable (i.e.,
presettable).

Turning now to a more sper‘aﬁc description of the operation
of the circuit illustrated in FIG. 2; on receipt of a constant am-
plitude input pulse C2 is charged to a fixed or peak level and
immediately commences to discharge linearly towards a zero
charge level through Q4. The discharging signal is sensed by
the cascaded emitter follower consisting of transistors Q2 and
Q3. Preferably, the cascaded emitter follower offsets the
discharge voltage signal by a predetermined amount, such as
—0.5 volts, for example.

The voltage at the emitter of Q2 is applied to the output
pulse generator circuit 15. The output pulse generator circuit
senses the Q2 emitter signal and is actuated when the voltage
level of that signal is above a predetermined value such as
—0.3 volts above ground, for example.

When the charge rundown-timing circuit receives a second
or subsequent input pulse within the RC rundown time dura-
tion (time of discharge form C2’s peak level to the predeter-
mined level), the acquired charge on C2 is reset to the fixed
peak level and the first or previous rundown is terminated. A
new rundown commences from the new level of acquired
charge and proceeds toward the zero level. Hence, the old C2
charge does not fall to a zero level; rather, the C2 charge is
reset to the peak level by the new input pulse. FIG. 3 is a tim-
ing diagram that illustrates the foregoing operation.

The first line of FIG. 3 illustrates the occurrence of input
pulses at terminal 21. For purposes of description three pulses
(2o, 8, and 1;) that occur within the RC rundown time duration
are illustrated on the left of the first line of FIG. 3 and pulse
that occurs (f;) outside of the rundown time duration is illus-
trated on the right side of the first line of FIG. 3. The second
line of FIG. 3 illustrates the voltage on CZ or at the emitters of
Q1 and Q2 (ignoring any time delay). When the first pulse oc-
curs {1p) the voltage of the emitters of Q1 and Q2 climbs to a
peak level and starts to run down. Because the second pulse
occurs (¢;) before the voltage at the emitters of Q1 and Q2
drops to the predetermined level, as indicated by the horizon-
tal dashed line cutting line 2 of FIG. 3, the voltage 2t the emit-
ters of Q1 and Q2 climbs back to its peak value without the
pulse at terminal 19 (line 4) changing state. A similar situation
occurs when the third pulse occurs (1,), i.e., the voltage at the
emitters of Q1 and Q2 climbs to its peak level and starts 1o run
down. Hence, the output pulse stays in the low state. Because
the fourth pulse does not occur (15) during the RC rundown
time duration, the declining voltage passes through the dashed
line and reaches the zero level. When the declining voltage
passes through the dashed line (i5), the output raises from the
low state to the high state. This period, the third pulse incep-
tion time (£,) to termination time, (), is the preset output
pulse width, and will only appear as a discrete (preset) time
duration when the input pulse spacing falls outside of the RC
rundown time duration; otherwise, the negative output pulse
state will continue to be extended indefinitely in steps of the
preset time duration for each input pulse. Thereafter, when
the fourth pulse occurs (), the output drops from the high
state to the low state for another preset time duration if, unin-
terrupted by a closely following pulse.

The third line of FIG. 3 illustrates the voltage at the collec-

tor of QS. Prior to the occurrence of the first input pulse at &,
the collector voltage of Q5 is at a high leve!l because Q
biased off. When the first input pulse is applied to terminal 21,
Q5 is triggered on and its collector voltage drops to 2 low or
negative value. Thereafter, each subsequent pulse that occurs
within the rundown time duration creates a fast pulse at the
collector of Q8 which immediately drops back to the low or
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regative value. However, if a pulse does not occur within the
harge rundown time duration of C2 and Q4, Q5 is biased off

nd its collector voltage goes to a positive value as illustrated
hetween #, and (&) on € he third line of FIG. 3

As dis c,zssed above, the fourth line of FIG. 3 merely in-
dicates the state of the output signal af terminal 19. Upon the
oecurrence of the initial pulse at terminal 21 the output volt-
drops from a high value to a low value. The output voltage
s at this low value until an input pulse fails to occur dur-
the rundown peﬂed i.e., at time #,. At time £,, the voltage
1 and Q,;, passes through the dashed line
mm vom ge returns to the high level. It remains at
igh level until the fourth pulsé occurs which causes it to

(o fﬂ 0

.

Ladeias
aTe

2 L

141 i 3:,

dmm back to the low level. The output voltage remains at the
= .

low level until the charge rundown again passes through the

d line.

it WEH be appreciated by those skilled in the art that
transistors Q1 and Q2 form an emitter-coupled pair and func-
tion as a voltage comparator of the voltages applied to their
respective bases. The output voltage is a signal taken across
R6 and used to drive Q5 which charges the timing capacitor
C2 through a fast recovery diode D4. The three input diodes
D1, D2, and D3 form a DC restorer (and temperature com-
pensating) circuit which references all incoming pulses to a
common level. Transistor Q4 and resistor R8 provide a con-
stant current discharge path for C2 so that a linear rundown is
achieved. Transistor Q3 provides a high impedance couple
between the voltage comparator function provided by Q1 and
Q2 and the timing capacitor C2. It should be noted that where
stringent requirements on pulse width variations prevail, R8
may be connected to a Zener diode control reference voltage
instead of directly connected to the power bus as illustrated in
FIG. 2.

A more specific description of the operation of the inven-
tion is hereinafter described. Disregardi mg circuit components

11 and D3 for the moment, on receipt of an input pulse, Q1
ves QF which rapidly forces 2 charge into C2 through D4.
width of the input pulse is chosen to permit C2 to charge
he peak input amplitude while the input pulse is still
ent on the base of Q1. Thus, an input-image pulse appears
I e base of QZ. Voltage comparator Q1 and Q2 now cause
collector of Q1 to seek null, thus removing the drive from
ross RG. By this time, the input pulse has passed and C2
rmences to discharge through Q4. The termination of the
ive on Q5 results in its collector rising to the supply voltage
- me:efore diode D4 is back biased prevent any leak back
of the charge on C2. The dpscharge: path of C2 is mainly
through Qd but a negligible amount is taken by Q3 to maintain
it mcz? hence, Q2 in conduction.

Once the input pulse has passed, the emitter current of Q2
ﬂow ng through the resistor R3 holds Q1 in cutoff to a back
level equd to the voﬁmge remaining on the tzmmg capaci-
2. As long as there is any charge remaining on C2Z2,
or Q2 is maintained in conduction and its emitter cur-
t through R3 generates a holdoff bias for Q1. This opera-
ant because any additional new pulses must first
come the holdoff bias of QI and QI again conducts.
Hence, the circuit provides 2 measure of noise immunity.

As far as C2 is concerned, any additional new pulses reset
the acquired charge level to the fixed peak charge level from
the existing charge level rather than from the zero charge
his feature is illustrated in the second line of FIG. 3 for
pulse recurrence times as hereinabove discussed.
&*e mqurﬁj charge ar the e'nitters of Q‘E and Q2

I

i

1
ores

Qg
=}

P

s
L O
a5 O

Q0
’3

g 9k
)
t21

. ﬁ

ior
tran
¥

er

0

vereé w;ﬁ‘
pulse t e eutm; s‘:a?.o remains umntermmw or ail sub-
¢ pulses occurring within that portion of the RC run-
I above me threshoid-sensing level tur-
This manner of operation is
@* DG A DC level sensitive threshold
mse gemmmoP 15} connected to the jzmr-
2 is actuated by the first pulse and maintains
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its low state without interruption until the voltage
ters of QI and Q2 drops below a predetermine
Transistors Q6, Q7 and tunnel diode TD which fors mﬁ-
put pulse generator perform the level sensitive threshold de-
tector function.

The acquired charge level variations at the @fnmem of Q1
and Q2 are picked off and fed through a low value i
sistor R18 to the voltage divider combination ¢c
R12 and R13. The decoupled voltage at the base ¢
tially sets the reference switching point. The resistance v
are so weighed so that the voltage levels at the base of
at the base of Q7 favor a stable nonconduc mg st
and a conducting state for Q7 when the circ
quiescent condition i.e., only the reference vcl‘m:;e level is
present at the base of 06 On receipt of the acquired charge
variations from the emitters of Q1 and Q2, Q6 is switched on
and Q7 is switched off. The increase in the collector current of
Q6 causes TD to be switched from a low impedance “off”
state to a high impedance “on” state and a fast rise time pr
appears at output terminal 19. Transistor Q6 and TD rema
in this state for the duration of the time the acquired charge at
the junction of the emitters of Q1 and Q2 remain above the
threshold or predetermined level.

To achieve the same output pulse termination time for each
input pulse regardless of variations in trigger repetition rate it
is necessary to maintain a constant voltage level £

at the base of
Q7 across R13. As illustrated on the lefthand side of FIG. 3,
for high repetition rates the acquired charge level may not
reach the referenced level for extended periods, and, were if
not for the presence of compensation at the base of Q7, the
average charge buildup on C2 would fall changing the trigger
reference level. The compensation is provided by connecting
the base of Q7 to the collector of Q5 through D5 and R11.
Because the pulse appearing at the collector of Q8 is negative
as illustrated in the third line of FIG. 3 wcﬁ llows the
acquired charge rundown time duration, suffic
current is supplied to C3if R11 is se‘»ected
the reduced charging effect of high inpu
rates. Diode D5 prevents any feedback fv
tion rates.

Temperature compensation for the base-en
offset voltage variation of Q1 is provided by the
consisting of D1, D2, and B3. This compensation Ty
the reference level is temperature stable. If desired, addin
temperature stability of the output pulse width may
achieved by sharing the total resistance of RI13 w
sistor.

The timing capacitor C2 can take on various values depend-
ing upon the required output pulse width, input |
plitude and width into C1 and the ramp disch

e

nt aﬁ"“u@

through Q4. The ramp discharge current through G4 must be
great enough to maintain Q4 in conduction at low ;empe““—
above leakage
2

o iz

tures and also be severa! orders of magnitude
currents from C2. Preferably, the capacitance value
pled with the resistance of the discharge path cr
product about one-half the time duration of the
into C1 so that C2 can charge to the peak amplin
this, the constant amphmee input puise into Clr
a constant width to insure that the t
receives a constant charge for each received
It will be apﬂrecm&ec from the foregoing desc
the circuit illustrated in FIG. 2 provides a monost
generator network that can operate in the nanoseco
It will also be appreciated that the circuit consun
amount of power, for example, in one embodi
liwatts of power is suitable for running the circul
the circuit illustrated in FIG. 2 can be fabrice
modular form on a production basis; hence,
While it is not necessary to the overall opera
vention that a constant amplitude pulse g
vided, a constant amplitude pulse generator
the charge rundown timing circuit i
ampiitude pulses. A suitable circu
plitude pulses is illustrated in FIG. 4.

Cou-
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circuit illustrated in FIG. 4 comprises two PNP
tors designated QB and Q9; a tunnel diode designated
an inductor designated L1; four capacitors designated
, C6 and C7; and seven resistors designated R16

g
N

rminal 17 is connected through C4 to the base
. The base of Q8 is connected through R16 1o a voltage
”mngrai@d +Y and through R17 to ground. The
of 08 is connected through C5 in paralle! with R19 to
itter of Q9. The collector of Q8 is connected
round and through C6 to the base of Q9. The
also connected to output terminal 21. The
base of OF is connected through R22 in series with C7 to
‘*% junction between R22 and C7 is connected

rated inFIG. 4 oneraﬁes ina generaﬂy well-
Jpon the receipt of an input pulse at the input
transistors Q8 and Q9 switch states. The
5 i‘e states turns Q8 off and Q9 on. Turning Q9 on
creates a p across TD1 which is applied to the output ter-
al 21. ’?Dxt insures that the output pulse is a constant am-
de pulse and L1 determines the pulse duration.
I be appreciated from the foregoing description that
Pmi@n provides a novel monostable puise generator
reomes the disadvantages of prior art resettable
< pulse generators. Specvﬂcaﬂy, a plurality of bista-
v&s anda iumuty of AND/OR gates are not requnred
» the circuit is not frequency limited as are prior art
s beca&ase a separate circuit is not required for each
that occurs during a particular time duration.
& termination time of the output pulse as measured
inception of the last received pulse may also be

e appreciated by those skilled in the art and others
‘“mmn has only described one embodiment of the
. er embodiments will be obvious to those skilled
Also, mher constant amplitude pulse generators can
ver, circuit modifications can be made without
the sc@wa of t‘ie invention. Hence the inven-

A resettable monostable pulse generator comprising:
a charge rundown-timing circuit including a timing capaci-
or M""geao‘wc 0 a peak xevei and dxschargeabie t0 a

D pulse genvmmr connected to said charge run-
mg circuit having one output state when the
‘{He zEm&ng camacifor is ‘oetween said peak level

itter couple transistors connected so as to sense
ge level of said timing capacitor and generate an
nal, said output signal being applied to said out-
© generator.
ttable monostable pulse generator as claimed in
uding a constant amplitude pulse generator con-
ut of said charge rundown-timing circuit.

e monostable generator comprising:
own-timing circuit including a timing capaci-
eai‘:f;e 10 a peak level and dischargeable 10 2
ined lev el;

generaﬁoz connected to said charge run-

cuit having one output state when the

mmmg capamtor is between said peak level
ermined level and a second state when the
capacitor is below said predetermined
1, said charge rundown-timing circuit comprising:
+, second, third and fourth transistors of one polarity,

i gramsistor of the opposuﬁe polarity,
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the collector of said first transistor connected to the base
of said fifth transistor,

emitters of said first and second transmitters connected
together and to said output puise generator,

said timing capacitor connected to the base of said third
transistor,

the base of said third transistor connected to the emitter
of said fifth transistor,

the emitter of said third transistor connected to the base
of said second transistor and the collector of said third
transistor connected to the collector of said second
transistor, and

the collector of said fourth transistor connected to said
mmmg capacitor so as to provide a discharge path for
said timing capacitor.

4. A resettable monostable pulse generator as claimed in
claim 3 wherein said output pulse generator includes first and
second transistors, the base of said first transistor connected
to the emitters of said first and second transistor of said charge
rundown-timing circuit, the emitters of said first and second
transistors connected together and through a resistor to a
negative voltage source, and the collector of said first
transistor connected to an output terminal.

5. A resettable monostable pulse generator as claimed in
claim 4 wherein said charge rundown-timing circuit includes a
plurality of diodes connected between the base of said first
transistor and ground.

6. A resettable monostable pulse generator as claimed in
claim 5 wherein said charge rundown-timing circuit includes a
diode connected between the collector of said fifth transistor
and said timing capacitor.

7. A resettable monostable pulse generator as claimed in
claim 6 including a constant amplitude pulse generator con-
nected to the input of said first transistor of said charge run-
down-timining circuit.

8. A resettable monostable pulse generator responsive to an
input pulse comprising a timing capacitor, means for charging
the timing capacitor only in response to the input pulse, a con-
stant impedance path for discharging the timing capacitor
after it has been charged in response to the pulse, a difference
amplifier including a pair of transistors with a common emitter
connection, 2 first of said transistors having a base responsive
to the input pulse and the second transistor having a base
responsive to the charge level of the capacitor, means for back
biasing the first transistor while the capacitor is discharging
and for forward biasing the first transistor in response to said
pulse, and means responsive to the level of voltage derived at
the common connection for deriving an output signal having
first and second levels, said first level being derived in
response to the voltage having a value greater than a predeter-
mined amplitude and the second level being derived in
response to the voltage having a value less than the predeter-
mined amplitude.

9. The pulse generator of claim § wherein the charging
means includes switch means responsive to the bias state of
the first transistor, said switch means being closed to charge
the capacitor only while the first transistor is forward biased.

10. The pulse generator of claim 9 wherein the charging
means further includes diode means connected between the
switch means and the capacitor for enabling the capacitor to
be charged and for preventing discharge of the capacitor
through a path in parallel with the constant impedance path.

11. The generator of claim 8 wherein the biasing means in-
cludes an impedance connected to the common connection.

12. A resettable monostable pulse generator responsive to
an input pulse compri“‘inc a fiming capacitor, means for charg-

ing the timing capacitor in response to the input pulse, a con-
stant impedance path for discharging the tmmg capacitor
after it has been cha arged in response to the pulse, a difference
amplifier havmg first a ;d eco nJ input terminals and an out-
put terminal for de J“g a vokaqe indicati i
between the vc ’“rsi and second
minals, means f
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tarminals, means for deriving a signal indicative of the current
in the constant impedance path, means for feeding said signal
o said second input terminal, and means responsive to the
voltage derived at the output terminal for deriving an output
signal having a first level in response to the voltage at the out-
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put terminal having a value greater than a predetermined am-
plitude and a second level in response to the voltage at the
output terminal having a value less than the predetermined
amplitude.





