METHOD AND APPARATUS FOR MEASUREMENT GATE DI SPLAY Field O Thé Ihvention: , |

This invention relates to devices which utilize a neasurenment gate to
‘contfol the time interval during which neasurenments ai.e:taken.on,an

el ectrical signal and nore pérticularly to a nethod: and circuif for
providing a visual indication of the location and duration of such
neasurenent gate relative to the signal being neasured. Background O The
| Aventi on: There are many applications where neasurenents are being taken
on a particular signal during a predetermned tine interval, the tine,

I nterval being controlled by a neasurenent gate signal.. For exanple,ﬁwla
system for neasuring the frequency and othefg characteristics of a pul sed or
continuous wave microwave signal, a neasurement gate may be utilized to
assure that neasurements are taken within the pul sed m crowave signal and

that the measygepepy z&?ﬁeAPPAﬁﬂfrUsC'E%ﬁW.EﬁQ@RSQEﬁ&O@At‘I@ ﬂ)p@mng and end

of the mcro not

" corrupt Filea aeps urkEenhveisich i here is a change in frequency durlng a
m crowave signal or pulse, such as for a radar chirp, it is also inportant

to know whemhig ifeentiok rdlgivesreadideyd o Widgialy wekehzeoat hat a
frequency profile of the signal can be generated. However, because of

vari at i pResur émerEt ngktéeltay cantrdd shet dimesvistitarsvah doningr whdchpul se
generators, or in the cabling used with the system it is possible that the
neasur eReASUFAmENEy &xe teakes dwn otnt Bd efitgriskdy signalk and more

particularly to a method ané circuit for providing a v1=ual

indication of the location and duration of such measurement
gate relative to the signal being measured.

Background Of The Invention:

- There are many aﬁplications where measurements are being
taken on a pcrtlcular 51g al during'a'predetermined time
interval, the time interval being controlled by a
measurement gate signal. For example,.in a system for
measuring the frequency and other characteristics of a
pulsed or continuous_wave microwavé signal, a measurement
gate may be utilizéd to assure that measurements are"take;
within the pulsed microwave signal and that the measurement
gate is sufficiently spaced from the beginning and end of
the microwave pulse so that turn-on and turn-off transients
will not corrupt the measurement. Where there is a change
‘in frequency during a microwave signal or pulse, such as for

a radar chirp, it is also impor:ant to Know where in the



+

bei ng nmeasured resulting in inaccurate readi ngs. Such potential errors are .
of concern, to the user, but are currently difficult to identify. Simlarly,
current systems do not afford the user an easy way of verifying where in a
chirped or frequency varying signal a particular set of measurenents are
bei ng: takén or in other words where the neasurenent gate is positioned
relative to the si gnal being neasured. The above problens exist both where
(a) the neasurenent gate is of fixed duration and neasurenent is effected
by countivgg the number of cycles or eﬁegts during the fixed tine interval;
and (b) a fi-xed nunber of event or cy€les for the signal being neasured
determ nes the gate width and the duration of the gate i's determned to
measure frequency. The later nmethod will sonetines be referred to as the
reci procal counting technique. The problens also exist both 3 where_ the
measur enent s§grel FerdhpgsuesAabriald Eajenre® cbhabr 2efapguency Risponbe
to predeterm ned signal conditions. and where the gate is being generated
in responseoﬁbtﬁ?e§&§#ﬁhlcégebecﬁﬁfﬁﬂQQ§¢1nput The user-controlled

i.nput 5 provide ater erX|b|I|ty in deternininp bot e Iocatl
and duration of HOHEYRE sﬁéﬁﬁegafevarmm 1858k Bade dilors h

f eedback as to . where: tqa measur enen cur

si gnal bei n& YRSt e ngSi ﬁnvF&W‘% shé“i/aﬁ"il ega'éga?ghg%:ﬂv%rt %r} t_]&le _
Py on < AB A AR 1 Eh, BRESy SR eI IR TR Bhag o o e
difficult fﬁ%a%df%‘?ﬁeﬁ@ &sééemsypfsﬁuS'o%mw%f PERE MPBEBWave pulse
A ‘being measured resulting in inaccurate readings. Sucn
potent1a1 errors are of concern to the user, but are
currently clfrlcult to 1dentlfy Slmllarly, current systems
' do not afford the user an easy way of verifying where in a
' Chirpéd or frequency varying signal a particular set of
meésurements are being taken, or in othér words whare the
measurement gate is positioned relative to the’signa% being
measured. | | -
The abcve prbblems_exist both where (a) the measureméﬁt
gate is of fixed duratibn'and measurement is effected by
" counting the number of cycles or eventé'dufiﬁg':he'fixed
time interval; and (b) a fixed number of event or cycles for
- the signal being measured determines the gate width and the
,duratlon of the gate is determined to measure frequency |
:The later method will sometlmes be referred to as the

reciprocal counting technigue. The problems also exzs;:both



- ¥
of a measurenent gate. 15 In view of the aboves a need exists for.
apparatus affording a user an accurate visual indicati.on of : t he: p05|t|on
of a measurement gate relative to the signal being rréasured so that a user
may verify that the neasurement gate ig properly positioned relative to the
signal to be neasured 20 and nmake adjustnents if necessary. Summary- -of the'
I nvention In accordance wth the invention, a -circuit for 25

pr ?VI di lngvree:ye ?uﬁé meta@tn@mbent Fatiddd ﬁeahgoau&aﬂafiliwnqn e%a[’&‘éiiur enment
ate re lve 10 S| elrn asur e S. en ng a
oot e 1o S ek & R o B e TR o ERTRS RBE e TRAT. doflas i 1Y 5
signal beamdyy wbeser dthe ngahe rsspbesnge genesztedain sre;rpxbné@rtbmatn ating -
rreasurens&eeﬁwlf@éefiés]ﬁ&amap&ﬁg% er m qd ﬁgaga%oh%r%a% Yrifle Vi sual

i ndi cation or generating a_ gate cl osSe sl gnal

and 355 Proyides g¥epbaxi vElexdbiddity gme d%tmlnéngnalbotﬁbr the

t erm nat Imaeﬂéﬂraﬁanaaza&qd‘rpropetﬁht hb&&u&@ﬁéﬁwré’@éew SUgoudili,cat i on
to be res elocatlg ‘and duration of 'the

med. r
measur eneHtS Ak FMme éf‘rw:{] d"aeﬁfieb lﬁ@r‘ﬁ;ﬁ' G Mhenh G BeasuneRant Aty the
change whizhoecent $ngnreliatdvepitay tife tdisgmanti heing nmeasuh:leﬁ Jeariiriad

S|gnal d [ the .

S onal 5 bE48 ORCHECHERIREE B ddh LIRGLAOREGAETAN Uil Iy (¢

si gnal®@ occur in such measurement systems Whlch make it dlfflcult to . -
malntaln controls accurately callbrated 1t 1s extremely _

daifficult for a user to achieve prec1sxonumanua1 pos1tlon1ng S
of a measurement gate. S I R __,: e ': v/
15 In view of - the abbve, a need ex1sts for apparatus .

affording a user -an accurate v1sua1 indlcatlonr of ‘the.

p051tlon of a measurement gate relatlve to the s1gna1 belng_

measured so that a user may verlfy that the measurement gate'

is properly'p051tloned relatlve to the 51gna1 to be measured
20 . and make ad]ustments 1f necessary '

| _Summarz of_the_InVention

- In acCerdancé"mith the - inventicn, a"c1rcu1t for
25 prov1d1ng a v1sua1 1nd1catlon of the locatlon and duration
of a measurement gate relatlve to a s1gna1 belng measured_
comprlses-“' -
means for- generating a gate start . 51gna1,
_ ~ .means. for prov1d1ng a normal v1sua1 1ndlcat10n of the
30 '51gna1 belng measured,ﬂ _ .s' _ K _
means respons1ve to sa1d gate151gna1 for 1n1t1at1ng
_measurements and- for effectlng a predetermlned change in - . =
_ sald[vfsual 1nd1cat10n, i L 3
means for generating a gate close 51gna1, and-- i
35 means responsive to said gate close signal'.fgrkﬂ-
termlnatlng measurements and for permlttlng 'said’ _ncrmal'
visual 1ndlcatlon to be resumed. -



¥ or nmeasurenent. The I F signal s are displayed as a 'sequence aof :pul ses
on for exanple an OSC|Iioscope screen. * By sunming the IF S|gnals wth a
gate- ‘| evel signal occurring 10 during the neasurenent. gate,” the sunmi ng
preferably occurring near wher e t he gate,is generated and utilizing the
summed out put to control the OSC|lIoscop§ vi deo, the desired display can be
achi eved. 15 The invention also provides a nethod for providing a

visual _indicatygn sydh éhélﬂdﬂ¥ﬁ'OEBea@%éEEfEﬁOQﬂdoknfhéﬁﬁﬁuB?m¥ﬁegate

relatlve/ to a signal Dbeing nmeasure rosin e steps of: 2
gener at i ng BP3fEHELReRE t 98Fgn A3 bR dFRg T QNﬁ¥ﬁﬂa¥|§%ng|H8?§§F%§1%ﬁ t he
signal bei rn:dm@suéedbyzﬁhe chanijed ivtiidly oeearsefRhthel alegﬂmn&ff teheai d

gate start signal redetermne an sai Vi sua
i cat on THETSREARRCPY dhes hebRitRY, it SUSH hhP s ur et
cl ose signajateer dimat prgferand embudinent pshunsHignalsibeigy eedsissed
s~ignal; a I %?JVE
response t%aﬁ%’% +oés‘ggl§€%%a‘{'}%gﬁ i%ﬁl O%&hg’%%ﬁﬂ %Zgﬁé&%FQBTG
.. for measurement. ~ The IF signals are dlsplayed as a
.sequence of pulses on for example an- osc1lloscope screen.
- By summing the IF signhals with a gate level signal occurrlng

10 during the measurement gate, the summing preferably
occurring near where the gate is generated' and ﬁtilizing
the summed output to control the osc1lloscope v1deo, ‘the

Nt desired display can be achieved. - ' '

15 The invention also provides a method for providing a
- visual indication of the location .and duration of a
-measurement gate relative to a signal being ‘measured
:. comprising the steps of: '

20 generating a gate start signal;

providing a normal visual indication of the signal being
measured;

25 . -.'initiating measurements in response to said gate start
-signal;

_ 'effecting a predetermined change in saldl'v1sual
- indication in response to sald gate start signal;

30

generating.a gate c;ose'signal;
) : terminating measurements in response to sald'gate close
51gna1,- and’ ' -
- 35 -

' permlttlng said normal v1sual 1nd1catlon to be resumed
in response to sald gate close 51gnal.



3222E o -5- The fore90|ng and ot her obj ects, features and
advantages of the invention will be apparent fromthe fol l:owi ng nore
particul ar description of a preferred enbodi nent of the invention as
illustrated, in the acconpanying drawings. In The Drawings: Fig. 1 is a,.
schenatlcﬂbﬁb3K7GD@gran1of a preferred enbodinent of the invention. Fig. 2
is a di agiBAB3BRAuUstrating the signals appearing at various points in the
circuit of/#B4891. Detailed Description: Fig. 1 shows a circuit, in .
accor dancRJ% BRGt he teachings of this invention, for generating neasiwgenent
gate 5|gn%?§2 for use-with-an. IF 5|gﬁar bei ng neasured and for the display
of the medsurement gate with the |F signal on the screen 10 of an-
osci |l oscope 12. More particularly, the circuit utilizes the IF si-gnal to
synchroni ze the generation of the gate tq control neasurenment and a signal
to control thEhei §pragaimg. r@fba@'éherhebaem.emtwe and eAvagtages
each other in.the circui.t so.that

control si a}a beln enerate

different®al® %Ié?g lﬂiik tﬁEPéFﬁﬁﬁit9%@3?ﬁ%l%?&%ﬁW1¥ﬁem€FﬁtU|t

may operate ree.different: nodes--an _exter n_automati c.
Gar e Tor REHISHONE. Senee L ETAA 35 oBoBRE 8T R oo ainoRE ol 5850 |

- 6- _1nvent1on as 111ustrated in the acccmnanv1ng draw1ngs

In The Drawlnas‘i

F1g 1 is a schematlc block dlagram of a preferred
embodzment of the 1nventlon T
F1g 2 is a diagram 111ustrae1ng the 51gnals appear;nc
at various polnts 1n the c1rcu1t of Flc ;. | |

Detailed Descr;ptxcm;

Fig. 1 shows a eireuit,-in accozdanCe with fhe'teachincs
of this invention, for generatlng measurement ‘gate signals.
for use with am'Iz 51gna1 being neasure“ and for the d1sn1ay
of the measuremeﬁt gate with the IF s1cpa1 on the screen 10
of an oscillescoge 12. More narulcularly, the c1rcu1t

_ UtilizeS.themiF,sign;latomsynchrqnlze,the_gene;athn'of the" .;’
gate to contiblemeasﬁrement and aISignalfte_controthhe'
display of the Qate; ﬁhefmeesuremenﬁ=gete]amdfthe display
centrdl signel:beiﬁgegenerated_near:eaehaétherjin the

- gircuit so thaﬁ_aiffe:eptial deleys_int:oduced by the
jci.-r_cu:i..'_tm_la‘re minimized. | | o -

:The c1rcu1t may onerate 1n-t“-ee dlfferent modes-—an

external gaee modé, ‘an autonatlc gate for conelnuous wave



6° node, and an automatic gate for pul se node. The node of operation for a
gi ven measurenent is-deternined by a signal on MJX selection line 14, this
l'ine contrbdlling nultiplexer 16. The state of the signal’ on line or |ines
14 is determined by an external control which may be manual |y operated,
processor’ oggsas@dooer both. The inputs to nmultiplexer 16 are an external
gate si‘gnalgpp3kine 18 which again may be provided by an externa

i nstrunent gpgpgyebl ed by user I nputs and/or external processor controls. A
second i NpURJIKOBTGI ti pl exer 16 is an automatically generated continuous
wave gate oB22RBe 20. The final inpdt R o multiplexer 16 is a continuous

| ogi c high @oltage level on line 22 which is utilized in a manner to be
described later to automatically generate the nmeasurenent gate for the

pul sed wave input. The signal on line 14 determ nes which of the lines
18-22 i s .canodel ednbhapugiutothit péegetelfolro pullde peker obhpumoden®f24
which is connected to the D input of flip-flop 26. Flip-flop 26 is clocked
by pul ses ovpénstiondifate 4 rgipemcoypeésBrememtt 1§ detaSrainedsbyesgetsiignal
signal on reset line 30. -Flip-flop 26 will also reset if a clocked input

i s applied onefUKi Relzg tiam 1ire clds Kbis llmsvormm:sgmuiﬁmlwer

RIK: BTG 3222E -7-.7
~16. The state of the signal on 11ne or 11nes 14 is

determined by an external control whlch may be_manually-
operated, processof operated;ror both. The inpcts to
~ multiplexer 16 are an externallgate signal on line 18 which
‘again may be provided by an external instrﬁment controlled
by user inputs and/or external processor ccntrols; A second
input to multiplexer lszis an autometically genereted
- continuous wave gate'on line 20. The final input to
multiplexer 16 is a continuous loglc high voltage level on
line 22 which is utilized in a manner to be ‘described late*
" to automaticzlly generete'the measurement gate for the _
pulsed'wave input. | | _

The signal on 11ne 14 determines which of the lines
18-22 is connected throuch multlplexer 16 to multlplexer '
output 11ne 24 which is connected to the D input of
£flip~flop 26. Flip?flcp 26 is clccked by pulses on
intermediate frequency.(IF) igput line 28 ahd is feset by a
.signai onlreset line 30. Flip—flcp 26 will also reset if a

) - clocked input is applied over line 28 when there is no
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signal level online 24 (i.e., when nultiplexer 16 is not generating an
output). In the discussion to follow, it will be assuned that when a
conponent is generating an output on a line, or there is otherwi se a signal
on aline, theline is at a logic high voltage or |evef, and when a .
conponent is not generating. an output on a line or there is ot herwi se no
-S|gnal(30413/7ﬂnothe line is at a | ogi c | ow vol tage or |evel. The reset
si-gnal ®P938wn 30 is a control which is generated by an external processor
or may, AfBBA8Tertain circunstances, be automatically generated in ‘Kgsponse
to user RARpBEE For the preferred _embodi ment, the IF signal is a down
convert @222% si on of a m crowavé %gyuﬂ belng measur ed, -t he conversi.on
bei ng nécessary in sone applications to pernmt the neasurenents to be nmade
by state of the art counters. The microwave RF signal mght, for exanple,
be at- a frequency in t he. 500- MHz. .t0-20.5 GH err} .range, while the :F
signal sdgnad iTewek ¢5 Mnet 49X iVHe. ; avhen mﬁhelpﬂa«aegnaulsohs hbge 28 is
thus indicative of the m.crowave signal being neasured. The Qoutput from
flip-fl §6NEGadiing nen 3autpusippl i ki achendisapssion MQyﬁpkﬁaww'Bﬁ wildgic

array 32 may, for_ - . H0413/ 7000 HP5361A Lerr]/28/89 RIK:" BTG 3222E"
.8- g be assumed tnat when a comnonen is generatlna an output on :

a 11ne. or there is otherw*se a 51gna1 on a 11ne, the 11ne

is at a loglc h1gh voltage or level, and when a conponent is

-

not gene*at’ng an output on a 11ne or there is otherwlse no U

.51gna1 on a 11ne, the 11ne 1s at a loglc low voltage or
level. | | o - |
The resat szgpal on 11ne 30 1s a.control which 1s
generated by an external nrocessor or may, under certaln -
C1rcumstances, be autonatlcally generated 1n resoonse to R
user 1nputs ) | | | o
 Tor the :referved emboc ment, the IF 51gnal-1s a aowﬁ
converted version of a mlcrowave 51gna1 belag measu'ed the '
conver51on belng necessary in some" appllcatlons to pernrt :
the measurenents to be made by state of the art counters
The microwave RF s1gna1 mlcht, for examnle, be at a
frequency in the 500 MH to 20.5 GH range, whlle the Ir
signal may be in the 45 MF to 95 MH ranae The Ir.
51gna1 on l-ne 28 is thus 1nd1cat1ve of the mlcrowave srcna1
being measured. = | o 'h | o ]
The Q out nut from fllU-’lOD 26 on lxne 31 is apolled as

one input to loglc array 32. Logic array 32 may, for

~F



exanpl e, be a standard programmable |ogic array. The function of |ogic
array 32 qnd the remaini'ng inputs to this array will be described shortly."-
The output fromlogic array 32 on. line 33 is applied to,the D input of
flip-fl.op 34. IF line 28 is connected as the clock input to this flip-flop
and t he,j nput frgglthe Q output of this flip-flop is connected through

i nvert.er /7 Qreset input. Qoutput line 36 fromflip-flop 34 is
referred.f,_5 1éhe "Time Gate" line and is connected both as the clock

I nput t0\£2§ Bﬁbpp 38 and as the Tinme Gate input to nmeasurenent device 40.
The exact3ggggre of measurenent device 80-does not formpart of this

i nventiongand standard measurenent devices, such as event counters, tine
counters and the like, nay be utilized for performng this function. For
the preferred enbodinent, it will be assuned that neasurenent device 40

?ﬁ[‘é?iv!;f %%%i.g‘é:?%éZaoﬁgs%f@%a%@‘iﬁf‘@%?%ﬁ%ﬁ%iﬁé?éng?*gx-'FF?&%? * The' o
. REGITT Crock®Srgnat "ok 11 né™a1. The
s Al'so couneEign o BULE SPEAFTSE B (ol EORRIMAG SgbReh k8 s o

input to phiayf Lingf bep desoPinbacdnbry £Sofnbi 8rpudlfrom Hegh?/ 7000
HP5361A 7/ 28/ 89 RIK: BTG 3222E 9 The Q output fromflTp-flop 38 on |ine 44

is referrgdrb9 32 on line 33 is applied to the D input of flip-flop

34. IF line 28 is connected as the clock input to this
;flip—flop and the input from the.a-oﬁtput'of this flip-flop
is connected through inverter 35 to its reset input.

) Q output line 36 ffom flip—flop”sé is referred to as the
"Time Gate"” line and is connected both as the clock input to
flip—fiop'aa and as the'Timé'Gate input tofmeasurement_

 device 40. The exact nature of measurement device 40 does
not form part of this invention and standard measdrement

'deyices, such as event counters, time counters and the like,
may be utilizéé'for performing this function. For the
prefer;ed'eﬁbodiment[ it will be assumed that measurement

- device 40 contains time counters which, when enabled by'a

Time Gate, perform a time interval count in response to a 10
-MHz'clock sighal on line 41. The‘a'output from flip4flpp
'38 is connected as the D input to this flip-flop and is also
gonnectea as an additional izput fo logic array 32. The
feset input to this flip-flop is obtained from reset~iine

30.



as the "Event Gate" and is applled t hrough~an |solat|on buffer 46 as one

I nput, to summing circuit 48. IF line 28 is connected t.hr sugh an isol ation
buffer 50 as the other input to sunmming circuit 48.- The output froni
summing cjrcuit 48, which is a conmbination of the IF signal and the Event

Gat e, |sﬂappbmmmaa)control video control circuit 52, which in t

urn

controIsHPbesumdeo di spl ay. on screen 10 of OSCI||OSCOpe 12. The Eveént Gate
si gnal oR/RBH8944 is al so applied as one input to programmabl e. counter
ci rcui t SREBK:BTGhe signal on line 44 igs_an enable input to these. circids.

The cl ocB28REcount inputs to the circuits-is obtained fromIF Ii
~the reseP input to these circuits is obtained fromreset li-ne 30.
counter circuits are set in response to inputs froman external
on data bus 56 and the processor nmay apply control inputs to the

ne. 28 and
~ The
processor

pr ogr ammabl eTheuf e':ucpmtufcgmoférm:tﬁnlopl 3§u9n581neCé&nt1@r rcerrannacs 5,

when enabl ed count ul Ses or "events on I F lirie 28. -Wen thi

s. count

reaches aSptbg@ef'&ViR Fheleantod so@pRl te@NChEPUTHh @Pe IRG1E tiRR nunber of
| F pul ses faor a deS|red ggte ‘Wi dth, the counter c¢ircuits 54 generate an -

out put. oRUFERE &osks on

array 32connecte throug tion as t er

¥MBREOSE HPB%G?%H???BFBQtRiﬁ BT&F32ize 28 15
- 10 - 10 line. 6 l.i ne 60 be|n & necteb ggeghgoflnalhkn%%g to.lo

1nL t

to summlng c1rcu1t.48. The output.from summlng cxrcult 48~

Whlch is a comblnatlon of the IF sxgnal and the Event

is applled to eontrol vzoeo control c1rcu1t 52, Whlch

Gate ’

1n

turn controls the v1deo cﬂsolay on screen 10 of osc*lloscooe

'12._.._ .

The Event Gate s:.gna1 on line 44 is alao aopl1eﬁ as one

input to.programmable_oou iter c1rcu1ts 54 The 51cnal on".

line 44 is an enable input to these c1rcu1ts The clock or

-count 1nouts to the c1rcu:ts 1s obtalneo lrom IF Ilne

28 and”.5

the reset 1nout to these c rcults 1s obtained from reset

line 30 The counter c1rcu1ts are set 1n response co

;from an external processo* on data bus 56.a‘

may apoly contro; 1nnuts to the programmable oounte*'

lnDU.t.S'

g:he processo*

circuits over cont;ol_bus 58 Counter c1rcu1ts 54, when .

enabled, count IF pulSes or events on IF 11ne 28 When th15'

count reaches a predetern*ned value, for examnle (V -1),

where N is the number of TF lses for a de51red gace

the counter c1rcu1ts-54 ge e*ate an outout on gate c’ose T -

w1dtn,_

B



Logic array 32 is programmed to generate an output under one of three
circuﬁstances (1) -when & signal is present on line 31, and a signal is

pr esent i ne 42 (indicating that gate is not open) and no signal is present
-on line 60 (indicating no cl:ose command fromcircuit .54); (2) when a
5|gnaI‘rsH@mxgyno¢m line 31, a signal is present on'line 60, and a signal
Is not prepsgsi line 42 (indicating that gate is open); and -(3) when
all three7isgasuso to the logic array are at a logic Iow level (i.e., when
there ang/RIK:HTMals on line 31, line 42 and line 60). In operation, a
reset sigRRA23B initially applredTQO—Ilne 30 to reset the various flip-flop
and countd@s. Reset signals would normally be applied to li-ne 30 between
measurenents. Assune initially that a mcrowave pul se burst is being
received, resulting in an |F pulse burst on |line 28 such as that shown on
line A of 18inp 60, Iime pol beiy tonmédtdd assthedfiaaladimputy ecd hbog e
pul ses, where N is the nunber of Hb413/ 7000 HP5361A 7/.28/ 89 RIK: BTG
-11- 3222BrrBypdEdes for the neasurenent gate. Assune further that the

i nput on line 14 causes nultiplex r 16 to select line 22 resulting in a
cont i nuous | odiQg i @FrovaypadR 45 mnﬂgnammeﬁ to generate an output unde

" one of three c1rcumsgances
(1) when a signal is present'on line 31,;and'a signal
is present line 42 (ihdicaging'that gaté is not open) and no
k%; signal is present dn line 60 (indicating no close command
from circuit 54); " |
(2) when a signal is present 6n 1ine"31; a signal is
present on line 60, and a signal is'nqt'préSent on line 42
(indicating that éafe'is'open); and’ |
-(3) when all three-inputs’to thellogic array are at =
logic lew level (i.e., Qheh there are no signals on line. 31,
line 42 and line 60). . | |
In éperation, a reéet'signal'is initially applied tol_
y lirie 30 to reset the QatioUs flip—fioy and counters. Reset
signals would nofmaily be applied to line 30 between
- 'measurements o
Assume *n1t1a11y that a microwave pulse burst is beincg
received, resultlng in an IF pulse-burst on-line 28 such as
_that syéwn o@_liqg A of Fig. 2. This pulse burst will be

assumed to have more than N pulses, where N is the number of



the D |nput of fI|p flop 26. However, nothlng happens with flip- rop 26
until an IF pulse is recei ved on |ine 28, clocking flip-flep 26 to swtch,
and resultlng |n an-output on -Qoutput line 31 which is applied as art input

to.logic, ap 0 Since there is a logic high input on line 42 and a |,

| ogi c 1 ow % Pine 60 to the logic array at this point, the logic
array, in )a% nce with condition (1) described above, generates-an ;
out put on as shown in line B ﬁf Fig. 2. ‘This output is: applied to
the Dinp |p flop 34 and, at the"next IF pul se, flip-fl.op 34 .%g

smﬁtches,lhesu ting in a logic. hlgh output on its Q output line 36.
Flip-flop 34 switching to generate an output on its Q output |ine results
in there being no output (logic low) on its Qline, causing inverter 35 to

generate gyl cdbl ele! fRsludidi{ | 00:3¢ aTliRe Bt S e Gale

pul se app ar ich1s |I fa 1e” pu

of B9 2ipp }ﬁ% cP:k"ff? usc%wée%ﬁ&fgfgkerm%' @@1@% ag 0 39 start

counti ng err puI ses or to p orm ot her neasurenent functions.

The pul se rgdyking 1ﬁ041%bﬁQQ91dé!?é36ﬂé’g162ﬁ&§ﬁ BdkoBEGo2A3Re 24 to -
- 12 - 12 also appTied as a- ¢l ock: input“to flTp-flop 38. Since flip-flop 38

is in itsumse aondttobgnfaip-flog 28, theweves andic@ialg m@oezm %@1&1
line 42 which, when the flip- rop
fllp-flon 26 unt11 an IF pulse 1s recelved on 11ne 28,
clocklng fllp#f;OE:zs to_sw1tch,:and result;ng ;n.an_output
on.Q!outputoline_si_which“ispappliea_as-anpinput.to logiop' 7
.array 32. Since there-is a iogic high'input'on iine 42 and |
a loglc low 1nnut on 11ne 60 to the loglc array at thls
__p01nt the loglc array, in accordance w1th cond1tlon (1)
_descrlbed above, generates ‘an output.on 11ne 33 as shown 1n
_11ne.Bﬁo£_--g._2 Thls output 1s apol1ed to the D 1nnutgor
flip—fiqp 34;and, at the next IF nulse,_flro—‘lop 34
rswitches,'resu1t1ng 1n a loalc high output on its Q out u_
.llne 36. rllb—flop 34 sw1tch1nc to generate an outnut on -
hlts Q outpu* llne results 1n there belng no. output (logic .
low) on 1ts Q 11ne, cau51nc 1nverter 35 to generate a signal
whzch resets fllp—flOD 34. Thus,.only a short T1me Gate l'
.{pulse apcears at thls t1me wh1ch is 111ustrated by the nulse
B 70 on 11ne c. of Flg 2 Tbe pulse 70 is aoplled to enable
;'measurlng dev1ce 40 to start count1ng 10 MH clock pulses

" or to perforn other measurenent runctlons The-pulse_7q_;s



s clocked by the signal on line 36, causes flip-flop 38 to sw tch,
resulting in an Event Gate output on line 44. As previously indicated, the
Event :Gaté signal, which is shown on line Dof Fig. 2, is applied through
an isolatign buffer 46 to summng circuit 48. The |IF signal on line 28 is
appl i ed thHE4dR /7 Gti on buffer 50 as the other input to the summng
circuit, rBBABGLAg in an output fromthe sunming circuit to video control
circuit 527¢@B8% s a conbination of the two signals. So long as-there is
no EventiCBYE:8Thal on line 44, the only input to control video circuit 52
is the |IF 328%& and this would resul't Ih a display on screen 10 which is
sinilar tolfhe waveform shown on line A of Fig. 2. The first pulse on line
Eof Fig. 2 isinthis form However, once the Event Gate signal appears
on line 44, a conbined_ input-is agshied to video control 52 which results
in a DC sh#l80i R @dpa$ RoCLREKy iA@' oF® rHl iPafiioPhd8 i nSANOE shift in
t he displa¥ ., Thi,s shift is,illustrated by the s%gnal appearing on line F
of Fig. 2. t¥hp—Skiom 3% imelini ifFayesal Femdihieheit RBiSsEAMEs &4Q1S
H0413/ 7000, HP5361A. 7/ 89. RIK, BTG 3222FE e e 13 .13 Vi ew
the cycle dFf Fhélﬁﬁas]izgiu%glﬁt ﬁ%ﬁ?’cl‘?nt_ﬁe‘%a@%rmﬁ‘?'.g‘&’t‘@nbéﬁ?n?]'&r?d'“e]r%
and the pogfi of 1 | F.sional I N r b _ r t te
The displ sy sRETE e LYt ERCr LA Wbt LTS Teti SRS of LeHs taLRo il 1%
pul se switch, resulting in an Event Gate output on line 44.
As previously indicated, the Event Gate signal, which is

[ shown on line D of Fig. 2, is applied through an isolation -

buffer 46 to summing circuit 48. The IF signal on line 28

is applied through isolation buffer 50 as the other input to

the summing circuit, resulting in an output from the summing
" circuit to video control circuit 52 which is a combinatién

of the two signals. So long as there is no Event Gate

signal on line 44, the only input to control video circuit

52 .is the IF signal and this would result in a display on

screen lomwhich is similar to the waveform'shQWn_on line A

of Fig. 2. The first pulse on line E of Fig. 2 is in this
' form. However, ohce'the_ﬁveﬁt Gate signal appears on line

44, a combined input is applied to video control 52 which

results in a DC shift in the inpu;'tq the video control,'and

thus in a DC shift in the display. This shift is |

illustrated by the signal appearing on line F of Fig.'z.

The shift in the displayed signal enables the user to easily



‘where the neasurenent interval is to begin and the tine at which the

. measurenent. gate actually comences. This delay results ‘fromdelays in the.
operation of circuit conponents such as flib-flops 34 and 38 and fron1any
m smatches in buffers 46 and 50. However, the user is concerned only with
the I F,cycle whi ch neasur enent begins and this slight delay may

Fiad

t herefo ?ed. The Even it Gate signal on line 44 is also applied as
an i npu grammabl e counter circuits 54, enabling t hese- CIrCUIIS to
start c | F events or pul ses appearing on line 28. Wen this ‘saunt
reaches term ned progranmabhe val ue, for exanple N1 where Nis the
nunber pul ses for a desired gate width, the programiable counter will

~generat € an output (logic high) on close gate line 60. This output-is
shown on line E of Fig 2.0 This output signal fulfills condition (2) above

(o r i G AOELS B B, SITBADNE PRI B RIURRGS Serond,
géZZE T%% %Aﬂr:l‘g%?& I“%{ ]:ge appeag T&‘n%f Ehe %IFS sclecr’u ]slﬁfrl!bgflop
i PR L0840 B g BSR4 L
appl i edshaght delay between the beglnnlng of the second IF pulse
where the measurement 1nterva1 1s to begln and the tlne at
Whlch the measuremenr gate actually commences Th1s delay | !
results from delays 1n the ooeratlon of c1rcu1t components
such as fllo—‘lops 34 and 38 anc from any nlsmatches in -
'buffers 46 and 50 However, the user 1s concerned only w1tn-
the IF. cycle at whlch measurement beg1ns and thls sllght_'“
delay may tnerelore be 1gnored |
The Event- Gate 51cna1 on llne 44 is also aoolled as an’
.1nnut to nroarammable counter clrcults 54, enaollng these'ff
circuits to start countlna Ir events or pulses aonearﬂnc oh
line 28. Wren thls count reaches a preaetermlned
programmable value, for examole N -1 where N 1s the number NS
.of IF puISesiror a de51red gate wzdth, the programmable |
counter willégenerate an outout (log1c hlgh) on close gate
line 60. This output is ‘shown on line : of F1g 2 Thzs o
output signa ulfllls condltlon (2) above for enabl1nc th
logic array, caus1ng loglc array 32 to generate a second

output pulse,'whlch 1s 111ustrated as the ontnut oulse 72 on

line B of Fig., 2.



freasur ement device 40 to cause this device to termnate the nmeasurenent
cycle, or in other words to close the neasurenent gate. Pulse 74 7s also
appl i ed to cl ock flip-flop 38. Since the Qoutput of this flip-flop is in
its logic high state, Q out put, line 42 is in a logic |low state, resulting
inthe flj g%lng reset.  This term nates the Event Gate signal on

| i ne 44, gé 2hR in there again being only a single input to surmng
circuit 4 /2878 efore, there is no longer a DC offset in the signal applied
to vided Rk 52 and the display rqturns toits nornmal state, as -
illustratg 2§gr the | ast three pul s€s dhline F of Fig. 2. If nultiplexer
14 is setyjor CWgate line 20, the systemw || generate a signal |evel on
line 20 beginning at a particular tinme and ending at a particular tinme, the
signal on line 20 corresponding to the tine during which the nmeasurenent

Jaurd be cont THen, SHEMERE P PpaSUILRRRaTs, GAUMATEL, Pl biRabett P02

- 15 322@1E1%5F‘13§,n3t4er Qi ¢ aft@%u@tﬁrrﬁ‘?;deitrﬁrén @roef; LE pulses

occur. Wen oglrc high |l evel appears on ne 20 |p exer 6 applies a

l'ogi ¢ hi gbuigebnt hrlwmélﬁeléﬁ ie Eh%@tlr@%éd Yy f'&hé’ :Bth@e%-s oMhen the
next | F pulse occurs, th
line C of Figq, 2 The pulse on 11ne 34 is- abolled to
measurement dev1ce 40 to cause this device to termlnate the
measurement cycle, or in other words to close the -
measuremeht-gate. Pulse 74 is also applied to‘elock'
flitéflon 38. Since the Q output of this £lip-flop is in
+its loglc hﬁcn state, Q output 11ne 42 is in a loglc low
‘state, resul ting in the fl1n~flon being reset. This
terminates the Event Gate 51gna1 on 11ne 44, resultihg in |
there again belng only a single input to sumnlna circuit _
48. Therefore, there is no longer a DC offset in the signal
applied to video control 52 and the dlsplay returns to its
normal state, as illustrated for- the last three pulSes on
U line F 6f Fig. 2.' | | :
If multlslexe: 14 is set for CW gate line 20, the system
will generate a 51gna1 level on line 20 beglnnlng at a.
partlcular tvme and ending at a particular tlme, the 51gna1
on line 20 correspondlng to the time durlna which the |
measurement aate is to 6ccur Under these cxrcumstances.

_the signal on line A of‘Flg .2 would be contlnuous rather_



*

flip-flop switches to generate a |logic high signal on a Qoutput on line 31
~which.is operative in the manner previously described to cause an output on
line 33 fromlogic array 32. The next IF pulse then results in flip-flop

34 swi tchin éggo its Q state to generate the Tinme Gate pulse 70 on line 36

whi ch. endifl ﬁrlng device 40 and clocks flip-flop 38 to: smntch to its
Q state e ‘4g in the Event Gate signal on line 44. Thus, to this

poi nt, t it operates in substantially the sane way as it operated
when in e node with |ine 22-empgbled. However, in this hode ohd

operatio 5 re are two possible ways in whi ch t he Tlne Gate and Event -
Gate may De termnated. The first way is the way previously descrlbed
wherein the | ength of the measurenment gate is desired to be N pulse of the

I'F signal, In thi dur at f th | on 1ine 20 is |
o £ ne ST RATRARSEIBN AE iy P RRReEeERgnge” Bobato/oty seéﬁsﬁgngﬁé

progra @a% H0413/7000 HP5361A [err]/ 28/ 89 RIK: BTG 3222E
18t er circuits 54 are set to autonatlcally generate a.close

gate si gna' g&éﬂre fgggfct gﬁg%ggtegﬂﬁ ea&is ol) Rf1d o Pudags

have appeared on |1 ne ~Oper at |on N fhi's case 15 a3
previ oushy qleﬁﬂr &ed; t@%’éeh ﬁ?rié&é'laéh)_‘ o s
frequency varylnb 5|3nal |§ may- -not - °ﬁg%r§ err§§ %dengﬁe nout

of fllp—flOD 26. When the next IF pulse occurs, thls
f11p—flop sw1tches to generate a loglc h1gh szgnal on a Q.
output on line 31 whlch 1s ooerat1ve 1n tne manner - | \/"'
prev1ously oescrlbed to cause an outout on l1ne 33 from h;
loglc array 32 ' The next IF pulse then results 1n flloe‘loo
34 sw1tch-no to 1ts Q state to aenerate the Time Gate bulse
:0 on 11ne 36 whlch enables measurlng dev1ce 40 and c1oc<s
'__‘llo—flop 38 to. sw1tch to its Q state resultlng 1n the “vent-
.Gate 51ana1 on 11ne 44 rr‘hus, to thls 901nt tne c1rcu;t ;'
ooerates in substant1a11y the same way as 1t operatec wnen.
in the pulse node w1th 11ne 22 enaoled | _h
However, 1n thls mode of operation, there are two _
p0551b1e ways in whlch the Tlme Gate and Event Gate may be
termlnated The flrst way 1s the way prevzously descrlbed
_whereln the length of the measurement gate 1s deslrec to be.
N pulse oF the IF 51gnal " In thls case,.the duratlon or he
51gnal on lare 20 is 1oncer than the max1mum duratlon for

any N oulses to be used for measurement and proarammable )



operation. Thus, it is also possible to have a neasurenent gate of fixed
duration determ ned by tthe CWgate signal on {ine 20, with counters 54

bei ng-used to count events during this tine interval. For this node of
operation output, 60 of the counter circuits 54 is disabled by, for
exanpl e, . go§98t agld3|gnal appearing on control b s 58. This causes the
count ér cipbelgkha to count IF signals for the duration of the gate. The
neasur eneny2gage continues until the CWgate signal on line 20.terninates.
Wien thisgggeprs the signal ‘on line 24 goes to a logic low |level,
resul ti ng3pp2Ehe resetting of flip-flop!®6-on the occurrence of the next |IF
pul se on fgne 28. As previously indicated, when the Q output -line 31 from
flip-flop 26 is low, resulting in all inputs to the logic array being in a
logic low state, logic array 32, in accordance with condition (3) above,

gener at eScaaneérrplétucahiwesBBa%I gt %'tmﬁc&méﬂpﬁ ?énéb%t%eét | F
H0413/ 7000 HP5361A 7/28/ 89 RIK: B - 3222E 17 pul se

on line 28losesghat®e iSEdhaD- :fuhomlaé g ek tsant ta:fmbd@temxﬁzedt auabler (N
generate the Time Gate pulse 74. As previously indicated, this gate pul se
di sabl es +Ireofed¥Fuparikses deave capBeancd eaulIine m8 he Theegatagcdbse
flip-flop 38 to termnate the Event Gate on line 44. The term nation- of
the Eventoparatdosaliitesthbsincase 55 3o mvxmm@eschwedn is the
desired event count for the
However, partlcularly for a chlrped or other frecnency
varying 51gnq1 this may not be the pre:erred mode of
operatlon ' Thus, 1t is also p0551b1e to have a measurement
gate of fixed duration determined by the CW gate 51gna1 on
: line'zo, with counters 54 being uséd'to’count'events'during
. this time interval. For this mode of operation'output, 60
of the counter circuits 54 is disabled by, for'example, é 
control signal appearing'on'control b s 58. This causes the
counter circuits to count IF signals for the duration of the
gate. The meaéuremént gate continues until the CW gate
signal on line zb_términates. When this oecurs, the signai
L on line 24 goes to a logic 1low level, resulting in the
resettingjof'fiip-fibp 26 on the occurrence of the next IF
“HW.W_pUISé on line 28. As previdusly indicated, when'the'd |
oﬁtpﬁé'line'SI'frbm flip-flop 26 is low, resulting in all
tlnputs to the logic array belnc in a logic low state, logic
array 32, in accordance with condition (3)'above, Generates

_an'oﬁtpﬁt on line 33'whiCh;‘§n the occdrrenée of the next IF



selected tine interval. Finally, when nultiplexer 16 is set to select
“rexternal ‘gate line 18, "the circuit i's controlled by a‘sighal |evel |,
arpearing on this line. As for the CWgate signal on line 20, when ‘the °
signal on line 18 starts, this level is clocked through the circuit by JF
pul ses on |ine 28, resultlng in the Time Gate signal 70 and in the = -
comrencenent of the Event Gate on line 44. Sinilarly, when.the external
~gate-1évefObR3/7RA018 goes low, this causes line 31 to go |ow, causiag

| ogic arr; o generate an output on |ine 33 which results in th&ginme
Gate pul d causes the terminatign of the Event Gate, and thus.

t er m nat : counting.by counter 4 cuits 54. Acircuit and met hod are
t hus pro whi ch generate - t he desired neasurenent clock. S|gnals for
measuring a HO413/ 7000 HP5361A 7/28/89 RIK: BTG 3222E . . -
18 - 18 selected el ectrical signal and which.provide.a: clear- visual -

and the Hufke 8 Eé'n%te;?é‘} RSP ST {iéatalapﬁ%vé‘%gn”%?ssﬁﬁéﬁ %h

rasenils, B ebieoRa g Lot BHEOR ORI WAGLEN, TRED |
TeasUr eMEe Rl el 5 BNa U 'ytméhggggegu&@ef erenial @'ﬁhays bet ween

. the neas ment gat e as used and .as
measurement dev1ce 40 and results in the_*esettlng of

fllp—flop 38 to terminate the Event Gate on 11ne 44, The
' termlnatlon of the Event Gate clsables counters 54 so that - KJ
'the count thereln 1s the des1rec event count for the
selected t1ne 1nterva1 _ _ | _ ;' ' ﬁl : _
| Flnally, when multzplexer 16 is set to select external
'gate llne 18; the 01rcu1t is corn trollea by a 51gnal level
_atoearlng on this. 11ne As for the CW gate 51onal on llne
20, when the szonal on line 18 starts, thxs-level-ls clocxec
'uthrough the c’rcult by IF pulses on 11ne 28, resultlng 1n |
the Time Ga*e 51cnal 70 and 1n tne commencement of the nvent
Gate on 11ne 44. simllarly, when the external gate 1eve1 on Q;)
line 18 goes low, th1s causes 11ne 31 to go low, causxng :
loglc array 32 to generate an output on llne 33 whlch |
~__results 1n the Tlme Gate pulse 74 and causes the termlnatlon'
of the nvent Gate, and thus ternlnates event countzng by
counter c1rcu*ts 54. | . G_
| A c1rcu1t and method are thus prov1ded wh1ch gene"ate

the deszred measurement clock 51cnals for measurlng a



are substantially.elimnated by sunm ng the signal controlling the display
and the | F signal being neasured at a point in the circuit near where the
gate ts génerat d and used. While for the preferred enbodi nent, |F pul ses
have been utilized for clocking and for the display, it is apparent that
the inventi.on could be practiced using the RF pul ses of the m crowave
signal, ancktodrBd/708ah suitable nodification, analog signals mght be
usabl e on HRSS&IXR The invention could al.so be practiced using the envel ope
of the ReFW28/8urst. It is also apparent that while the screen 10 of an
osci | | oscopdK:BThs been utilized for view ng the conbined Event Gate and
si gnal bei R@2?Fasured, other suitableygisplay devices, such as a CRT

moni tor or 1¥ari ous types of printers, H0413/ 7000 HP5361A 7/ 28/ 89 RIK: BTG
3222E _ - 19 - 19 mght also be utilized to provide
the desired visual indication. Further, while specific hardware conponents
are shown selEiared dbectnpcetesignglt knd wieith gprovide sompeaentvd sarad not
alimtation on the invention, and the invention may be practiced utilizing
ot her suitapddasdriomref thersglakive prasasion ¥rddusabinat péntde
hardware and software. Thus, while_ the invention has been particularly
shown and BEaSUnARMENDSLoGK: Anfetbecsignal PG rEe3 BB neRbls

permits easy viewing of where the measurement gate is -
Qccurfing for pulse siénals and for chirped or frequency
vafying signals so that adjustments can be made if thé
'measurement gate is not properly positioﬁed, ‘Differential
delays between the measurement gate as used and as displayed
are substantially eliminated by summing the signal o
contrdlling'the display and the iFISiqnal'being measured at
“# point in the circuit near where the gate is generat 4 and
used. | |
" While for the preferred embodiment, IF pulses have been
utilized for clocking and for the display, it is apparent
that the invention could be practicéd using tﬁe RF pulses of
k%’ ﬁhe microwavé signal, and that, with suitable modifica;ipn,
analog signals Might_be usable on line 28. The invention
coul@lalsé be practiced using the envelope of the RF pulse
buﬁst. It is also apparent that while the screen 10 of an
oscillbscoge 12 has been utilized for viewing the combined
Event Gate and signal being measured, other suitable dispiay

devices, such as a CRT monitor or various types of printers, .



t he foregoing and other changes in formand detail nay be nade therein by
one skilled in the art without departing fromthe . = scope of the -
‘invention. 20* .C L M S * CLAIMs: 1. Acircuit for providing:a
visual indication of the |location and duration of a neasurenent gate
relatiyve- t;m@l;ﬁ/-%@@al bei ng neasured conprising: nmeans for generating a-
‘gate starm;ssm means for providing a normal visual indication of the
10. si gnal7 Az rgp neasured; means responsive to said gate start . si gnal - for
initiati nQRIKEFE enent s and for effecti ng a predeternined change in sdid

vi sual in@i2e2\ on; 15 nmeans for generati g a gate cl ose signal; -and T#ans
responsivdsto said gate .close signal  for termnating neasurenments and
- for permtting said normal 20 visual indi cation to be resumed. 2. A circuit
as clained in Claim1 wherein the neans responsive to the gate start signal

i ncudes nmaghtf ausg,ewq; | evel, . the predeterm ned change in.
vi sual 25 indication bei n%i]?a ect%g Prforés‘}ﬁ)n"slbe t%e%hredgnisuhével and

wherein timdmeansonespm%fo at cI o) .e gnal i'ncludes neans for
termnating said gate level. %ﬂh% S }Q:‘Td&ﬁ’é%l ¢ompbaents \whiey ein

t he meansshown. 1n Fig. 1 for 1mo1ement1ng the 1nvent1on, such

combonents are not - 11m1tat10n on the anE'ltlon,

and the
1nvent10n may ‘be practlced utlllzlng other su1tab1e-
hardware, a programmed processor or .a comblnatzon of :
hardware. and software _ T ;’ ™
_ Thus,_whlle the 1nventlon has been parolcularly shown

and descrlbeo above w:Lth respect to a preferred e'nbodlmeqt

| the forego:.nc and other changes in form and deta11 may be |

made thereln by one szulleo in the art w1thout deoartlna

from the M scope of the 1nvent10n



sresponsive to the gate start signal incl udes means for genératl ng a gate
start pulse to initiate- measur enent's; and 35 V\/ner.el n,said: rreans
responsive to the gate cl ose signal i ncl udes rreans for generatl nga gat e
close pulse to term nate neasurenents. 21 *

circuit as claimed in Caim3 including 20 peans for r l@l“,ﬁ"‘!ﬁﬂl

I ndi cative of the signal being neasured; neans for sum"n ng the sal

i ndi catlveMS si gnal being measur ed with said gate level; = and rreans
for utikj: fie’ summi ng ‘means output to control said visual indication.

5. Acircuit as clained in daim4 wherein said summi ng 10 neans is
located cloge tg é&gré@wt fidk sgfsvfia&w ta WRATR SR Gn@alRLRHE! ok fhe

gener at ed, wher eb fferential "delays I'n said circuit are mnimzed. 6. A
circuit as °‘E¢‘é&%danﬁn QuraHiAn 401 Ac MERSHY emanY o3ke| Fréatdye Fidg a
vi deo S%E%hgﬁ@ldbéhﬁgahea&@m |dm@1b_mﬂggprow ded on sai d video screen.
7. Acircuit as clained in GQaim21 including neans for generating a signal
i ndi cative of the signal being measured; 20 and wherein said neans
responsi-ve to smedngatforsiganers v asgaaeSstarﬁssamuala to

predeterm ned states of said indicative signal, whereby gate start may
be synchronized 25 with the signal to be neasured. 8. A circuit as clained
in daim7 wherBPANSaifPHERIRAVIELAFnG| W’@Wka‘f’eﬁ% e16136§ét§-P@néﬂf ithey so

responsiye éfgnal being measured;

shaxt
means xesponsive to said gateLs:Lgnal for initiating
\/ measurements and for effect:mg a predetermined change in
ocm

.saldLV1sua1 indication;
15 .
means for generating a gate close signal; and

means’ _responsive . to said 'gate close: s-ign_al for
terminating measurements and for permitting said normal
20 visual indication to be resumed. ' '

2. A cirecuit ‘as claimed in Claim 1 wherein the means
responsive to the gate start signal 1ncudes means ' for
generating a gate level, the predetermlned change in visual

25 indication being effected in response to said gate level;"'
and iy

wherein the means responsive to the gate close s:Lgnal
includes means for termlnatlng said gate level.

30
3. A circuit as claimed in Claim 2 wherein the means
responsive to the gate start signal includes means for
generating a.gate start pulse to initiate measurements; and
35 wherein said means responsive to the gate close signal

includes means for denerating .a gate close pulse to
terminate measurements. o



predet erm ned states of said indicative signal, wher&By' date. rm nation
fnay be synchronlzed with the signal to be neas . Acircuit as
claimed.in Gaim1l including neans for generatin M“M\ ‘\tl ve of®
_the signal "bei ng neasured; 35 wherein Hje Si gnal ﬁ‘mﬁ/\m\

m crowave signal; and 22 S mhereln sai d
i'ndicative signal is a pulsed IF signal to mhlch sai d n1cromave signal has
been down, conyerdied, fiqr JLaSIL SRER! m5ca%m{*f o L P21 M 1
wherein sald nmeans %%r- enerating re, gnal ~mmeans
for aut onﬁ??’é&ﬁl’-yQ’gén%%ﬂﬂaﬂagl§éﬂ-§a§llgﬁapf the Algnaduhemg cmeaamedm daim
10 wherein the signal 10 being neasured is a pulse si.gnal ; “and wherein said-
gate start signal erating.nea is responsive_tqg the.injtiation of a
measur ed Si gng‘FaB&I s‘gmbu?&‘f"g‘li’g n‘%‘e Asé‘llrdgu‘f’%g‘% cIJé}dn’&P‘? Ve Sifmtjb%vher ein
sai d npansignalgbetngt negsargd eitiarsaid gpatei meivedgs amans for externally
controlling t n t | | t. as._cl.ai d I n
Claim 1 wher elgt% g% §°§ PQEJ'?'%%Z@S?J’% ﬁg‘%‘&é’%gf“]‘" %g negiré%# n(ﬂ l?(?&t N
for exte$aaﬂly1§9ﬁﬂr@nﬁnmguﬂqa-generat|on of said-signal. 14. A CIFCUIt as

claimed in daim1 wherein said gate close 25 signal generating neans

I ncl udes neans for automatically
5. A.circuit as claimed in Claim 4 wherein - ‘said summn.ng

10 | means is located close to the point in said- clrcult where
said gate level .l.S generated whereby d1fferent1a1 delays in
said c1rcu1t are mlnlmlzed. - L X

6. A circuit ;as' clalmed in Claim- 4 .1ncluding ‘an
15 oscilloscope hav1ng a. v1deo screen, sald v1sua1 indications -
being prov1ded en,sa;d video screen. '

7. A CerL'llt as claimed in Clalm ‘X :mcludlng means for
generatlng a sxgnal 1ndlcat1ve of the s:.gnal belng measured°-

_ whereln sald means respons:.ve to sa:.d gate start 51gna1-

is also respons:we " to predetermlned states of - said

'_1nd1cat1ve s1gna1, whereby gate: start may- be: synchrom.zed"
25 with the signal te be measured. T S " R u

8. A circuit as" C'iaimed in claim 7 wherein said means
respons:we to- said gate close s:Lgnal is also responsive to
predetermined states of said 1nd1cative signal, whereby gate
30 termination m_a_y be. sy_nchrom.zed with the s:l.gnal._ to be
'_measufed. - | | e

9. A c:chult as . claimed in Cla:Lm ‘1 :anludlng means for
| generat:.ng a s:.gnal 1nd1cat1ve of the signal belng measured'
35 . | . S

_whe'_reih_ the signal being measured is a microwave signal;

and - L o



:generating said indication. 15. Acircuit as claimed in Oai m14 wherejn,:
gglg means for autOgaticaIIy gener ating includes programmabl e counter neans
or caunting predeterm ned events relating to the sured,
sai d counter means bei ng responsive to achlgng - mmmm“IIHMIMnt for
initiating a gate close indication. % A CII‘CUIt 4s tldindd Pn Uaimi1
|nclud|3g means for generating a signal i ndicative of the signal being
nmeasur ed;. - o r in
t he visya} - i nd) @5? %%c es n%;?li? %?ﬁ%lﬁgﬁ&%%%nﬁl g%dt?reans
for summ rvhiahd sa#di cmicx?@w@‘@waﬁilﬁndls&’ia@ gheens |dg??§1 copverdashi f8T means
bei ng Iocqgg? bfefdht.circuit near the gate si gnal generating neans,
wher eby 5 ?erentlal del ays are -mnimzed. 17. A nethod for prOV|d|ng a
vi sual indication of the location and duration of a neasurenent gate
rel ati }[/S tPoa Al gidlodial ngs @:F@imed tanplasinng wherstiepsaid means for
generating a gate.start_si I n r o] f the
si gnal bei® n%g gaf‘gd a5 date i ‘? gl %gupgin%n%ggfé% r%?ﬁgﬂ%e ?ggsal d
gate startantgmat;.caﬂ.rlryalgea'fém'tlm@ saldpseqaaér-m ned change in said
visual indication in response to said gate start signal; 20 generating a

gate close signal; termnating neasurenents |[n respgnse to te
-11. A circuit as glalmed in Cla:le 10 pwhere:&.n iz%e ga (il o0s€

10 being measured is a pulse signal; and

wherein said gate -start signal generatihg means is
k/ responsive to the initiation of a measured signal pulse
‘burst.
15_ - .
12. A circuit as claimed in Claim 1 wherein said means for
generatlng a gate start signal includes means for externally
. controlling the generatlon of said signal.

20 13. A circuit as claimed in Claim 1 wherein said gate close
signal generating means includes means for externally
controlling the generation of said signal.

14. A circuit as claimed in Claim 1 wherein said_gaté close
25 signal generating means includes means for automatically
generating said indication. ' '

15, A circuit as claimed in Claim 14 wherein said means for

"automatically generating includes programmable counter means

" 30 for countlng predetermined events relatlng to the signal to

be measured, said counter means belng respons:.ve to reaching

- a predetermined count for 1n1t1at1ng a gate close
-indication.” S o ' o '

35 16. A circuit as claimed in Claim 1 including means for
generating a-sighal indicative of the signal being'measuréd;
~ wherein the meéans for effecting a predetermined change



signal; and 25 permitting said normal visual indication:to be resuned |n
§ response to said gate close signal. 18. A nethod as clained in Caim1l7.,
.~ wherein said effecting 30 a predeterm ned chang uﬂﬁf ““sunn1ng a

signal indicative of the signal being2seasured n‘mmmmym E gener-at ed
“in Tesponse to said gate start signal “and said gat eccl bse" i idi dation, and

utilizing the results of the summ ng step to control the visual indication.
35 19. Aimettbd asisiad nimdicatiohmir€eludesi nesaisd mmmgegesaelnngs,r ~

'perforrreqzéy_egrsmﬁsg S%‘n‘d Q:?éaﬁxé'ﬂé‘@' sh&mqme@éf&' indicative szgnai‘;

and said gate signal, sald sumnming means belng 1ocated in

said circuit near the gate signal generating means, whereby'
5 d1fferent1a1 delays are mlnlmlzed.__ S
| 17. A method for' prov1d1ng' a v1sual 1nd1cat10n. of . the_
' location and duratlon of a measurement gate relatlve to a
51gna1 belng measured compr151ng the steps of'

10 generating'a:gate~start_signal;_

prov1d1ng a normal visual 1nd1catlon.of the signal belng'

-measured° SRR | ' T : (o
is initiating'ﬁeaSurements in response to said gate start
signal; o o '
nprmal

effeeting a predetermlned_'change in - sald lv1sual.
indication in response to said gate start signal;

20 S . o '
o generating_a.gate close signal; .
terminating'measurements in response to said gate close
'signal; and ' '
25 S _

permitting said'normallvisual indicatibn.todbe'resdmed
in response to-said*gate close signal; -
18. Azgﬁﬁgﬁét as clalmed 1n Clalm 17 whereln sald effectlng
30 a predetermlned change step includes :summlng a s1gnal_
'1ndlcat1ve of the 51gna1 belng measured w1th a gate s1gna1
generated in response to sa1d gate start 31gna1 and said
— gate close_lndlcatlon, and utlllzlng the results of the
’ summing step to control the visual indication.
35 ' : :
19. A method as clalmed in Clalm 18 whereln sa1d summlng
'step 1s performed near where sald gate 51gna1 is generated




