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- "This invention relates to the generatlon of elec-f A

‘trical pulses and more particularly to the gen-

eration of symmetrically shaped electrical pulses. -
- In multi-channel pulse systems and in the pro-
‘duction of synchronizing pulses for television, as
‘well as the production of pulses in other pulse

systems, it is often desirable to produce symmet-

rical pulses of a given duration and/or of a given
steepness for the leading and trailing edges

thereof.

conmstency of duration or sym_metry for pulses:-

- produced, especially where their: production. is

(Cl 178--44)

- It is not always possible to obtain a 10

.2. .

output pulse of the desu ed duration end Dﬁlm 1W "
is obtained. |

A further fea,ture of the mventmn is the selec- -

ltmnof_ slope for the leading and frailing edges

of the output pulse. This is. controlled by the

" slope of the leading or trallmﬂ' edge of the input
pulse, as the case.-may be. As will be described |
in- further detail hereinafter the. leading and
. trailing. edges of the output pulses are caused to
correspond: dlreotly to the steepness of the slope

- of either the leading or trailing edge of the input.
- pulses, depending: upon from which of the two

~dependent on a source of pulses, the duratlon-

. -end/ or repetition rate of which vary. |
It is an object of my invention to provide a
: method and means for producing a substsntlslly

symmetrically shaped pulse from another puise

‘equal to or greeter than the duretlon of the de-
- sired pulse, : -

| 'symmetrlea,lly shaped pulses having a given dura-
~tion and/or a given steepness of slope for the

‘leading and trailing edges thereof, from a source

of pulses regrardless of any variation that may

| f"pulses of such source.

According to a feature of my mventlon use is o
mede of the propertles of a short eir cmted pes-'
sive network or other pulse reﬂeotlng means to
o produce pulses whose duration is determined by

the retardation characteristics of the reﬂectmg

- means independent of the repetition rate and -
- duration of the input pulses.
~ the input pulses, however, should be at least equal
 to the desired duration of the ocutput pulses.
input pulse is impressed at the input end of the-

- network and travels through the network to the
short circuited portion thereof from Whmh 1t is

- appearance of a reflected pulse at the sending
end impedance possessing substantially the shape
~characteristics of the input pulse, but reversed
 in polarity and delayed by an amount equal to.

- twice the forward delay of the network. - The

~ resulting pulse energy existing across the send-
. ing end impedance of the network is the sum of
The sendmg end

the input and reflected pulses.
impedance is preferably made equal to the char-

acteristic impedance of the line so that the re-
- flected energy is absorbed thereby olea,rmg the

pulse portions resulting across the input im-

f-pedanoe the output pulse energy is obtained.

“The above and other objects and features of

_ithe invention will become more clear upon con-
sideration of the followmg detailed description to

~ be read in connectwn W1th the eecompanymﬂ'.

- drawings, in which,.
~~ Another object of- the 1nvent10n is to prowde 20
~ a method and means for producing substantially

- Fig. lis a sohemetm wiring dmgrsm W1th pex ts

in plock form of sn embod1ment of my - inven-

- tion, and,"

30

Figs. 2. end 3 sre grsphmsl 111ustratlons used in

- explaining the- operstmn of the embodlment
05 | | |

occur in the duratmn and/ or repetltmn rate of the

shown in Fig. 1. -
~'The pulse producer i of the system mey coms-

~ prise:any source of pulses available so long as

the pulses thereof are of a. duration equal to or

- greater than the dumtlon of the desired output
pulses.

‘In graph 2a of Fig. 2 a rectangularly

- shaped pulse 2 is shown by way of example as
- the chara,cter of the pulses obtained from the pro-

v
o

‘The

ducer . These pulses are applied to a cathode

The duration of ~ follower, 3 the output circuit of which contains

an 1mpedance load 4. Connected across the im-

pedance load 4 is a passive network cor artificial |

delay line 5 comprising a series arangement of

" inductance coils 6 and parallel arrangement of

~ condensers- 1.

 reflected. The net result of this action is the 40

The load impedance 4 together
'mth the eqmvslent cathode follower impedance,

~ as hereinbefore stated, is preferably chosen so as

to match the characteristic . impedance of the

network 5. For controlling the retardation char-
- acteristics of the network a shorting device 8 is

" network of reflections prior to the occurrence of

_ By suitably clipping a se-

prowded for adjustment or selective connection =

at points along the length of the network. For
any input pulse the energy thereof travels aloncr

the network until it comes to a short circuited

portlon thereof, suoh as formed by the short cir-
cuiting device 8. The short circuited portion re-
flects the pulse energy resultmg in its delayed

‘re-appearance across the load impedance 4 but

with the polfanty thereof reversed. This delayed

- reversed reflection pulse effect is indicated by
50 pulse 9 in graph 2b. As shown in graph 2c, the




~ obtained.

o pulses 2 and 9 add algebraically thereby produc-“-

each of which corresponds in duration to twice
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o sponding to the trailing edge 22, while the trahmg- -
ing a positive pulse 10 and a negative pulse 11

edge thereof corresponds to the trailing edge of

. pulse 19. The triangular pulse is obtained by

- the forward retardation effect of the network.
Tt will also be observed that the leading and trml-—

ing edges of the positive pulse 10 correspond ex-
actly to the leading edges of the input pulse 2 .

and the reflected pulse 9, respectwely L1kemse o

the leading and trailing edges of negative pulse

-1 correspond to the traahng edges of pulees 2

-~ .and 9. e
- To obtam the pulse energy ef pesmve pu]se
10 or. neﬂatwe pulse 11 whichever is desired, a

- clipper {2 is provided across the load impedance .
- 4 and is provided with a suitable bias for elip-
ping the desired pulse energy from the- resulting -

. wave indicated by graph 2c.
clipper {2 is mdlca,ted as having a threshold clip-
ping level 13 Whereby energy of the positive pulse @ =
10 is obtained as shown:in graph 2d.- If desired,

'- at a lowered output impedance.

. dot-dash lines indicated for pulse 2 of graph 2a.
~ The reflected pulses § of graph 2b will likewise
.. be varied as indicated at 16. 'This variation does

- not alter the pulse width or p051t10n of the. pos-
~The negative pulse, however, is

~ 1tive pulse. 19,
-shifted in time in aceerdance with the Variatmn

in 'width of the input pulse, but its Wldth remams_ o

~the same, as indicated at 11,

~is caused to have the. desired slope.
~ in graph 3a the leading edge 18 of the input pulse

- 18 is given the desired slope for output pulse 20a. :
The leading edge {8a of the reflected pulse 18a.

In graph 2¢, the

16 o
- indicated in graph 8a by broken lines 25, no effect
- on the resulting negative pulse is obtained other

- .ness-of the. trailing edge of the input pulse.

clipping the resulting pulse energy along a level .

24 thereby producing output pulse 23a¢ shown in
~graph 3e. The slopes of the pulse 23a, of course,

may be varied in steepness by varying the steep-

_Where ‘the input pulse varies in duration as

" than a corresponding displacement in time.

- , 20
- the clipper may be provided with a cathode fol-
lower 14, whereby output pulses mey be obtemedﬁ

In pulse producing devices such as, for ex- -
_:ample a multivibrator, there is usually a vari-
- ation in the pu.lse dura,tmn of the output pulses
- for variation in repetltlen rate of these pulses,
o ~due to the fact that such variation changes the
Assume, for example, that the 1nput pulses- =

ve.ry in duration between the solid line and the of

- ever, does not effect the output of the circuit
~ shown in Fig. 1 since each output pulse is the =
d1recL uummatmn of 1ts mput and reﬂected en-

mode of functlemng of the pulse producing cir-.
cuit. Such variation in . Tepetition rate, how-

o ergy

of the invention only and not as restricting the

'11wentlon as set forth in the obJects e,nd the ap-—

~ pending claim,

40

of graph 3b corresponds substantmlly dlrectly to

the slope of the leading edge (8 of input pulse 19.

- The summation of the two pulses result in pos-

- itive pulse 20, whose leading edge is the same
. in slope as the leading edge 18 and whose trail-

ing edge is the same in slope as leading edge 18a.

By clipping the pulse 208 at a level 2l an output:.._; |

pulse 20a is obtained as desired.

- It will be observed that by sha,pmg the leadmg
- or trailing edge of the input pulse and selecting 90
- a certain retardation characteristic for the net-
- work 5 symmetrically triangular pulses can be |
This iz illustrated by the trailing edge

22 of input pulse 19, graph 3a. “As shown in. graph =~ .
85

3b, the total retardation of travel through the

‘I claim:

A method o-f lproducmg a symmetncal frie
angular pulse, comprising - propagating a trape-
zoldal pulse, the leading or trailing edge of Which -
has a slope corresponding to the slope desired for.

the leading and trailing edges of said triangular

. pulse adJustably reflecting the propagated pulse - - '
- In reverse polarity and delaying said propagated . =
- pulse an a,meunt no - greater than the duration

. of the leading or tralllng edge of said input pulse

. netwerk to and from the short circuited device
-8 is taken equal to the duration of the trailing

- edge 22 as indicated by the time interval t.

~ summation of the pulses 19 and 19a therefore -

- results in a negative pulse 23 of symmetrical tri-

- angular shape, the leading edge thereof corre-

‘The - '

'60

for delayed admixture with energy of said input
~ pulse; and obtaining the pulse energy of said re-
 sulting admixture defined by the edges of the L
input pulse and the reflection ‘pulse ha.vmg the .
| 'steepnes.a correspendmg to S&ld given slope.
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3§
will also be observed that symmetrical triangular
pulses may be obtained from the leading edge'_-_ S
-~ 'of the input pulse by proper selection of the re=
 tardation . characteristics of network 5§ with re-
- spect to the duratmn of the leading edge of the- S
. inpuf pulse. =~ - |

- While I ha,ve she=wn and deecrlbed partmulerf N

- forms and variations of the above- described in- -
~vention it should be understood that the forms

| herein mentioned: are given by way of illustration

| ‘Where a given slope is desired for the output:._ -

- pulse as indicated by graphs 3d and 3e of Fig, 3,
- the leading or frailing edge of the input pulse_

As shown

The follomng refereneee ale of reeerd 1n the B
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