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1
3,167,716 .
PULSE TRAIN GENERATOR FOR PRODUCING
ODD GREVEN NUMBER OF PULSES WITH VARE-
ABLE PULSE SPACING
Melvin F. Wiiliams, Washirgton, D.C., and Alexander E.
Thornhill, Accolieek, Md,, assignors to the United
States 6f America as represented by the Secretary of
© the Navy
Filed Nov. 29, 1961, Ser. No. 155,870
6 Clahms, (Cl 32838} )
(Granted under Title 35, U.S. Code (1952), see. 266)

The invention described herein may be manufactured
and used by or for the Government of the United States
of :America for governmental purposes without the pay-
ment of any royalties thereon or therefor. .

This invention relates in general to pulse train gener-
ators and in particular to means for generating a train
of a selected odd or even number of pulses.

‘With the advent of the data handling era, a wide vari-
ety of pulse train generators have been devised for use in
computer circuitry and the like. -In general, the pulse
train generators in the prior art have been characterized
by one or more performance compromises such as width
of pulse, shape of pulse, number of pulses, stability gating
requireinents, etc., or by ome or more circuitry com-
promises such as size, weight, durability, ete.

. The permissible error tolerance in the gating means has

been a particular problem in many prior art pulse train
" generators. In many cases, the tolerance requirement is
-+.5%, that is, the gating must occur within the interval
of 1 pulse. This problem becomes of paramount im-
portance, of course, as the operational frequency in-
creases. .

- Accordingly,

It is an object of this invention to provide an improved 3

pulse train generator which may be adapted to produce
an odd or an even number of pulses.

1t is another object of this invention to provide an
improved pulse train generator which may be adapted to
produce a pulse train with a multitude of different spac-
ings between pulses. :

It is still another object of this invention to provide an
improved pulse train generator which allows the use of
relatively inaccurate gating signals to produce a pulse train
of relatively high accuracy:

-Other objects of the invention will become apparent
upon a more comprehensive understanding of the inven-
tion for which reference is had to the following specifica-
tion and drawings wherein: :

FIG. 1 is a block diagram showing of a typical prior
art pulse train generator.

- FIG. 2 is a block diagram showing of one embodiment
of the device of this invention.

FIG. 3 is a block diagram of a second embodiment of
the device of this invention.

FIG. 4 is a block diagram showing of a third embodi-

ment of the device of this invention.

. FIG. 5 is a graphical presentation of the outputs of

- the circuitry shown in FIGURES 1 through 4.

Briefly, -this invention is a unique triggered ring assem-
bly of a plurality of monostable multivibrators with means
for gating interposed whereby the pulse train output is
relatively insensitive to gate deviations.

Referring to the drawings:

In the prior art pulse train generator of FIG, 1, the
trigger sets the bistable multivibrator into operation. The
outputs of the bistable multivibrator 11 and the pulse
generator 16, in coincidence, then actuate the “AND”
gaté 12 which performs two functions (1) to trigger
gate generator 13 and (2) to reset the bistable multi-
vibrator. ~ Gate generator 13, as its principal function,
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" opens the “AND” gate 14 long enough to pass the desired
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number of pulses through to the output. .

This prior art circuitry is satisfactory for some applica-
tions, of course. A major disadvantage, however, lies
with its inherent precision gating requirement. With
such precision requirement, extreme precaution must be
taken to insure the accuracy of the gate generator cutput.
It will be appreciated that in applications where the prior
art device might be subject to significant ambient condi-
tion variations it is difficult, if not impossible, to avoid
deviations in the gate generator output. Often the pre-
cautions to be taken add greatly to the overall size and/
or weight of the prior art and in this manner-preclude its
adaption to otherwise suitable applications where size
and weight are critical factors.

The embodiment of the invention shown in FIG. 2 in-
corporates a plurality of monostable multivibrators. In
this instance multivibrators 21 and 22 are connected to
output utilization means 33 via “OR” gate 34, The input
trigger signal is applied in this embodiment via one input
of “OR” gate 35 to the multivibrator 21 and the output of
the multivibrator 21 is connected not only to the output

"utilization means 33 but to an input of “AND” gate 36

which is connected to actuate the multivibrator 22 upon
concurrent receipt of the output of monostable multivi-
brator 37, which is triggered by the same input trigger
signal applied to multivibrator 21. Likewise, the output
of multivibrator 22 is connected not only to the output
utilization means 33 but to another input of “OR” gate
35 via feedback means 38, such that multivibrator 21.is
again actuated. . .

Thus in the basic embodiment of FIG. 2 an odd num--
ber of pulses are generated for each trigger signal. The
monosiable multivibrator 37 serves as the gate generator
and opens “AND” gate 36 such that multivibrator 21 ac-
tivates multivibrator 22 which activates multivibrator 21,
etc., until the gate generator ceases operation, whereupon,
as will be discussed hereinafter, multivibrator 21 pro-
duces the last pulse in the train and the. width of the
gate can vary an amount equal to twice the time between
consecutive pulses. ’

The second embodiment of the invention, shown in
FIG. 3, incorporates the same component parts as the em-
bodiment of FIG. 2 but in such arrangement as fo pro-
vide an even number of pulses in the pulse train per trig-
ger signal. In this embodiment multivibrators 21 and
22 are connected to output utilization means 33 via “OR”
gate 34, The input trigger signal is applied via one input
of “OR” gate 35 to the multivibrator 21 and the output
of multivibrator 21 is connected not only to the output’
utilization means 33 but to the input of multivibrator 22
to actuate same. Likewise, the output of multivibrator
22 is connected not only to oufput utilization means 33
but to another input of “OR™ gate 35 via feedback means
38 such that multivibrator 21 is again actuated. In this
embodiment, however, “AND” ‘gate 36 is interposed in
the feedback means 38 and is adapted to pass the output
of multivibrator 22 to multivibrator 21 upon concurrent
receipt of the output of multivibrator 37 which, as in the.
embodiment of FIG. 2, is triggered by the same input-
trigger signal applied to multivibrator 21. = -

Thus in the basic embodiment of FIG. 3, an even num-
ber of pulses, at least two, are generated for each trigger
signal. Again, the monostable multivibrator 37 serves
as the gate generator and opens “AND” gate 36 such that
multivibrator 21 activates multivibrator 22 which acti-

- vates multivibrator 21, etc., until the gate generator ceases
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operation, whereupon as will be discussed hereinafter, -

‘multivibrator 22 produces the last pulse in the train and

the width of the gate can vary an amount equal to twice
the time between consecutive pulses,
The third embodiment of the invention, shown in FIG.
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4 is. substanhaliy similar to the embodimem o’f' FIG 2,

but incorporates additional-multivibrators.23 and 24. In
this embodiment the additional multivibrators are acti-

vated in turn by the cutput of multivibrator 22 and -the.

ountput ‘of the last multivibrator 24, is connected not only
‘to the output utilization means 33 but to another input of
“OR” gate 15 via feedback means 38 such that multivi-
brator: 21 is -again actuated:’ Thus:it will'be appuc:ated
that the basic embodiment of FIG.:2 may be adapted in
the manner shown in FIG. 4 to provide an ocutput with
either an even or an odd number of pulses-and the gate
width may vary “n” 5
pulses-where “#” is an integer representative of the num-
ber of monqstab]e' multivibrators-involved;: exclusive of
the gating generator.  Further it will be appreciated that
with -“n” monostable multivibrators emp‘oyed “n”-dif-
ferent pulse spacmos may be obtained.

FIG. 5 depicts in proper. time reiation t‘;e output of

the gating generator 37, the output of each of the multivi--
brators- 2% and 22 in the: basic embodimernt of FIG. 2

and the-cutput-of the device as produced therchy. -

In FIG. 5, at time 0§ a trigger signal, in this instance a*

negative spike pulse, activates'gate generator 37 and mon-
ostable’ multivibrator- 21 to -produce -pulses: of duration
S; and: Ty respectively. - Trrespective of the-dufation of

the: pulse -output of gate generator 37, the pulse output:

of monostable multivibrator 21 produces.an output spike
pulse coincident with the trailing edge-of the pulse out-
put of ‘monostable multivibrator 2%, at time Ty.

“Assuming S;7is greater-than Ty as shown, multivibrator

22 is at time Ty to produce a pulse’ output having a trail--

ing edge at time Ty, which also produces an output spike
. pulse coincident therewith; and activates multivibrator
21 again to-produce a third output spike pulse at time T
" of “duration Ty—Ts:
gating pulse, Sy, -the process continues to produce a pulss
train having:a selected odd number of pulses therein:~ As

in the example depicted-in the drawing; with the duration,-

Si, greater than Ty but less than T, the device will pro-
duce an output.train of 7 pulses:

It will ‘be ‘appreciated that. the durat‘on of the pulsg
output-of each of the multivibrators may ‘be identical or
may differ, as-shown, and that as a conssquence the de-
vice. of thls invention :offers great versatility, not-only in
the width of the gaie but in the substantially-unlimited
number - of -different: pulse spacings permissible.
embodiment of FIG. 4, for example, the four monostable
multivibrators: would aﬁord four dﬂvrent pulse spacings
if -desired.

Likewise,. it will be seen that tolerance to error devia--

tions in the duration of the gating pulse increases in pro-

times.the time betwesn. consecutive

Depending on the duration . of the

In the.
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While' the several embodiments of -this invention ex-
“emplarity shown in the drawings each-include a plurality

. of monostable multivibrators, it is understood: that it is
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-Vnecm,d to said ‘output ‘of said.“OR” gate, means con--
‘necting the: output-of eachiof said pulse forming means .

30

in“n

within: the purvicw of this invention-to substitute other
types ‘of one pulse producing means therefor in selected
applications of the device. In'thé¢ higher frequency range,
it would -be-‘permissibie . if desired; to. substitute delay
line components up-to -the 10 microsec. region, for -ex-
ample, depeﬂdent upon “size..and  weight limitations, if
any. : R
Moreover, Whﬂe the “OR” gate 36 'and the first mon-
ostable multivibrator 21 are shown -as separaté- compo-
nents-in- the  drawings, ‘it will:‘be :appreciated  that - the

“monostable’ muttivibrator might  incorporate .a -two -iso- -

lated . inputs: feature - in :which : case. the “GR” :96 gate
conld be eliminated. -

Finaily, it is understood that this mvefmon is-to be "
limited only by the scope of the clalms appended hereto.

What is claimed is:

1. A’ pulse frain generator comprising-a plurality of -

Il

1’ monostable pulse forming means; where “n” is an
integer, electrically coupled in a ring“for energizing each
of said’ pulse: forming, means-in: consecutive’ order, each
of: said “n”

Sy

inputs and. an- output;, oufput utilization' means-con-

toa resper'tiv'e input of said “OR™ gate;"an “AND” gate
coupled in‘said ring of pulse  forming means; said “AND”

gate having an output and at least: two- inputs with one’
input coupled to-a first: monostable pulse ‘forming means

and:the output’ thereof coupled toanothér of said mon-

ostable ~piilse forming - means,: gate . generator - means:
coupled to:znother input of said “AND" gate for providing

monestable -pulse forming. means having an:
: hyut and ‘an:cutput;.or “OR” gate having a plurality of

an ‘cutput’signal of selected duration, and trigger means"

coupled to said gate generator means and to one of said:

pulse forming means for concurrent energization thereof.

2. The pulse train generator-as-defined in claim 1 where-
i11-said monostable pulse: formlng means’ are monostaklp
multivibrators.

. 3. Thepulss train gvnﬂrator as deﬁned in claim 2 ‘where-

“n” is.the integer 2.

4. The pulse traih generator as defined in claim 2 where-
in said trigger-means is coupled to a- monostable multi-
vibrator which is in turn coupled to-another monostable
multivibrator by said *AND” gate.. . -

5. The pulse train genérator as defined in-claim 3 'where-

- in. said trigger means is "cormected to - that: monostable

portion to-the number of monostable multivibrators in- .

~the feedback ring. For example, considering 101 pulses
~in a pulse train with each pulse of the same length,: for

simplicity, the prior art device of FIG. 1 has a requisite:
gating. pulse -accuracy of = .5 percent, whereas the em-:

bodiment :of FIG. 2, ‘would Tequiré a gating pulse -ac-
-curacyof == 1.0 percent, the .embodiment  of FIG. 4

would require ‘a gating pulse aceuracy of 2.5 percent
an embodiment in accordance with the teaching of FIG.
4 byt -employing .6 monosstable smultivibrators would re<

" quire -a :gating pulse accuracy of ‘= 3.5 .percent, etc.
Further; it will be. seen that: the: gatmg pulse accuracy
requirement of. the prior ‘art ‘device does not' vary ir-

' ‘Tespective of the number.of multivibrators involved. . Gb-
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viously, the :notable advantage of ‘a lesser -accuracy: re- -
quirement becomes of increasing importance as the op- -

erating frequency i increases..

multivibrator which-is coupled: to energize anothér-mon-

osLable multivibrator. by said “AND”: gate.

- 6.- The pulse train generator as:defined in ch}rn 2 where-,

in' said first monostable: multivibrator has. an “OR gate

input: whicki includes at least two inputs; one mput there-

of coupled: to said trigger means.and. another input there-
of coupled to the output-of said “nth” monostable mulu—
v1brat01
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