1,158,927 left with respect to the centre of the track-

flip-flop circuits of said sh
regi ster.
dashes i ndi cated

In the present enbodi ment the 65 position of the target.
nunber—of—FH

nunber of

said centre being the predicted
The
p—ftop—TiTcuits is twenty and in Fig. 4c by

ft ing frane,

3 COI’I’eCtIOI’] [

;’r

80 increasing in a step-
with respect time t[err] ﬂt&ﬁaﬁeﬂhfgetdl’raclpugﬂsﬁeﬁ‘st he predicted
“azi nut h posImpeeyvegrents HB"ZGgianﬁgltﬁleAtar get Dierr]

:dtarget by deduct n
register

Eircuit 3

E[erT] through E[err]

pul ses occur..  As may be graV|t

" derived from Figg
. differencer of #I ueﬁgegﬁ an

as’ produced at the output D
duff‘erent i al

z,»: NS R
At ed in t

v \
A)

rom mbfeatmpap"eha
ecei veg, ci.s-cont9/Miousl y  whi

succe55| nﬁl';d%ragh
whi ch ex-Heggclw(va allpe
t[err] 5t [lexds flo hpla%g“ f,V

f or egoi ngviif {4 B@Qﬁ,y
diff erency ‘tt‘ % us‘?a

aﬂ)eo betpeﬁmd,t
out put s igsgibanireged b the

Lime t[Qarmfﬁtlt“he SR

Rk bydtetn D0 nyoinesRee

endi ti ong %ﬁ{déghgsntameft track}

creasi nehe typeosPEIPE: m%iﬂy
[err] mot“ie‘?gii‘o;‘ﬂstté‘ hinans
t he. recei il¥ling amym
The thirdad tglstrmlimeaf:e?“
det er ni nesuipheyite
di f f er Hcd] S
decr easi ngoorra@oxfcﬁmthahﬁv
count 35 raﬁwdoft

“represent
time in eight echoes of a target Dferr] whose poi nt of

anpl i fier P@eo %Phgatné’b ‘é
GFEET gnsi gnatle8epty BFY )
n\WakiéiinNethedlandg@o- f_;)?lé??lﬁ oPé

he conputer
0 Dotbete Spdcificatian B %éwﬁ% y'\%

&mg)m thtrawaf dF;

b;tﬂ‘mﬁn‘y\gamfa

tOfay Ale ttang

ichp 5said
be Pﬁweﬁ‘; oubs R
8110wmr%t el af'ﬂ;

UfoSai &utyme'at efen ofysaid

%&?58

we“ucal bels r

cki%e withiat i
ateecem
é) dj 'ﬁlﬁﬂ“é%and og&o

the delay therefore is equal to the
whi ch ten sync.

y shoms a deV|a nto i oM g.
a grap ﬁgﬂ@%ﬁtl ng the
nber of echo 70 the sumsignals
hakiget . During the of the
1{1?@1]:11% E;g%cg/ggync puI ses t he aeri al
is the graph ass d azinuth
regsent éd in Fig.
the stepped curve
I's supplled shows a

target D 1dg@mput er by the counter 22. For
% Th@g?%?ﬁﬁé?feég?f the target of Fig. 4a, the
g that the said difference, from the tained after

iﬂéo(vg'ﬁ 20906 dikas2t0®rr] at which the first echo pul se

éted In the tine interval

oMt

the target Dierr] is
e tlerr]-t[err} The conputer
t he now determ nes the deviation

LR AT

it 48 his tine

'S I‘ECEI \/.
F:gh@ldShl ft

gibrRD@he tchistand hdigielcopDy
mhdngt cifcaits

t"f’ Frtir
eﬁdml ﬁrst'{m&ta% 18 nt erval

tr&stpoﬁcmgl BJt the “‘f,f rsom

or su fsn t|1€
jrcudl
aﬁjtl @é%g% )dxgitkielghalg t he
t® fthd Ipsdldw ff’éﬂlm“‘t n the sum
ciflsa,ld Wl@t

erial, sa1d :glhgﬁiﬂ bss sup-

g circuitd ﬁﬁiai' Efllpflop

sai€ QAirgi s@alﬁwe(fafnes
now

fin)

by %ﬂﬁt o

o té e sechusl ,Elf‘*i
s&;t@.f- the tinme

sg;é%@’f &% *By Ceast ei.ght and at

Yhe/@icgtion mmwrasqdmnéeww leo signal s.
slhlcbﬂnemgl“sthéli‘e drapipg aGRY counter 37
ﬂi a“.\» aifk t[err] on the65

eS|
iﬂ@ 16 Othen tirevent oy

5 blodk-diagpuny of p aysiedt y

ed to
%f%ﬁ%{r};{ﬁgr of vi deo

seitidl thére @ st dige
si gnal s ﬁrmmt iﬁcficigéthacbnesyﬁal fhs %ﬁ, hgfggotaqﬂm psitign €70 shi f ¢
r egi ste Qn;prsﬁduc@ulat’nf ol At e gnd 1", while the other half of
pul se on | hﬂ&ngV{ueraPITa t ;:nchlfa,ﬁbas qqgmg agl alﬁﬁgthinewﬂww %]gﬁst er in
i ncreased ipoyation aboyksa S Yaginl vxdeele(ﬁgm aral| s]luSt g@l&e the time

tlerr] %gt R §°e¢p roﬁxtmdstadirt app @0951 & ;tslsa.p:ptpoedﬁo t he
flip-fl 16opé) i tracking t& \}ﬁ% e fééﬂ‘-ﬁ&kadildmt:pmﬁliqd B85 which is
t her eby’ senhd tranga TFSP?‘%Y"I ﬁmﬁh@tcmé ﬂz?e$3§ng W"Pﬁ the stable
| n \hﬁYt Eﬁagfmﬁégﬂ% donsls m:md t?o the
°81” é Gapdt tfgr Iiéec'ﬂ hatﬁona 1 1?‘%&:@?%@ eﬂb:%ﬁe tdoe time
%hen fsﬁ@alervééh §e %ﬁ&,@g bfi n§reg ?533 %ﬁhﬁnnhatublerent i al
through z er and neans ? eoeﬁlra‘ bler &g théldtgrtal’&&mmhl 3%\‘ owed to
pass. How- said g;,ti:rg ts:ackmg frame oorresponds to dlscrmnatmg circuit incorporat

said

the predicted azimuth and

40
econd digit

?m: circuit, both being connec

the video sign

" {Price4s.6d J

range of the

means comprising a
target, said e docting and discriminat-
ted to receive

als passed by said gatmg cir-

3;
and sponding to 85
5 ijs a diagram COITESPO

Fig.lg. anc; illustrating in greater detail an

embodiment of the range selecting and dis-



45 ential 28 produces the output pulse on line ever, the nonent this
counter ascertains 44 which stops the first digital counter 22. that nore
than sixteen video signals are After the above explanation the manner in
supplied to the shift regist -

V[err] is obtained an output pulse on line
doubt be cl ear. 4N illustrates to the fl

rr] which applied will no
P-Flop circuit 35 sends the

latter will no t rimnator action of the cirQuit in to a second
stable state, in it causes 50 tha;tssgg'; s\kk%/t hat the ®ime %t WhICh
the the "anrd“

t hrough zero, §

irppi) sbick [t Rg“’do i!3“‘116 4ts
sign and the dbf 52 mﬁe@m theg; i of tgaﬁe‘v"’%ﬁﬁ ﬁm kg, "1 gt

case the pr OdUCGtsEonLE Wémxﬁtﬁaﬁﬂlc pufpostl I ik r OYredﬁnds iUBS § fedﬁtzd& Bsi-St @pped
aut omat i cal |3y -ofj ﬂpEBung éndmmatmnot s pom tmannDaletehémmarogetof this itgh 0" on

reaching a cerf&riie ?"H’@r % gi me the
azi- it pr od U mt@ﬁeem@%%f%{%@ﬁd | bt ramie ¢ ?ﬁ&?&?ﬂﬁvgﬁeyp@erl al .

corresponds vdhe Cdzinfagh \Elycting  aind) ediSceifminating! c:dittionBGrrms ¥hich Wi fk &ommut h _
direction of0 tgizui mcmpomed in shrt ml@dmnwte ¢hiy ioF attlmsal smsl of 75
gravity of theF Slteéhoi e el i m‘“?rg %l‘ive em%% P idlidic 02 ©
30 is closed, ,es 1 rﬁ Slavdlr. e a ses ef or @re aan.t hat

t he aeri al bear I@ngarlethara Ishﬁowh faf epumtl@adnd kyst&mefnrth:ecccmmsesThl S

delay |ongkt o ipgea lsent i80al
MBS e éﬂ;m;zf e, S T
present int hean@&ﬂél}eeﬁvedaﬁscolﬂéd tvith ah @ss6y nmerea Eee&dcfé‘eﬁlwck OMOGIE 6r thack-
represents t hecmai:ztenalkﬁal)nvmebygn th'maders uing t17c dth conneci@flg the Output 14

1,155, 927 pFbt L4 SRR %‘% xewiév e RN L LR e
repetition fre&m&&x OB rc1 hd Owitfl-a7 9
Mc/ sec; the titie aeridleis \caxkpldaewn!eem ahm @ﬁ-ceﬁgxtal le:tmg1 mf rmt ting circuit

og 15 @L-b?asms pags Fit tlm@ dqtqr b
b about 8 D@t ’?%e‘fﬂg& ggﬁq mjlgg m@f?' 3 o

figure is agaim VI} 01 em& |preg,ca01{ga;a,g@e mﬁfa

upper portion mthjaamlsc)umtlt rfteqmcsb h101818 ZaneelAtthda commmerd@ﬂeﬁhmfcﬂéfba@/ the
com 70 eags S8 8Tk Ml UL L R e el e
the time inter I o Do atas | Biéng® BB Uhethod ribd avﬁ’ﬁiah QZ}

aerial covers idaﬁte@.ﬂgl:(ﬁmﬁlﬁfxﬂ)} scamt}ga;tmmdm ﬁwot petfbrnfinkk hdeessdry lcalbul ml back
cir- Fig. 2 inaepace & pagial wvatxplwél W@c@ht a@‘%{?’gg;c oplar dgclﬂ?% ﬁ‘ff,‘

15, 151 |nc u

sel ecting and asui%;& Bickted. ':ﬁ%%d&& & u@alﬁﬂ AR BeSis@y m£5 nin]é Khr- .,.s
This 75 cuit Zﬁgnalfhvdn rob iafier davertion Simg beseeto pedorm i agrial wtloanms F

'_‘U

register to ta’kteth% ‘I’Yt @)" mefeq lop the
Cyabol eal Ly PRiE géﬁﬁp fxﬁ RS TR,

transf e | eads na:divaﬁrtmwm: | 9thisapa rﬂum m 4yBeaietived Groad) theid ina @€, ithd nat i ng
circuit 21 in-a nbeltorflarW'tb ltheckid thisen@@tmoudlelral sefériing ks discrigiingting] cirauits hi s

f eed- back ci r c#} PPeTAfpfempy. ﬁifé ‘“&g"y g’i‘g@al 91 gﬁr g@ﬁrgm%gﬁ“%tgﬂ“ e 80
sel ecting apg ﬁa"ﬁfrthfaa?:r‘ Emﬁ%u@y"‘ts&pr& R @ga&esi
range of pri sesleated aggstxersuukaquemlyfkapstw;tha Bsemmdh agchthnge $2@0contr Bgﬁ%:ﬂ ran e

gate) expr esseg! Fut ing frpmge Flt eé“r °'E§ sﬁ‘ﬁg@ﬁ&‘%{g‘
i ncrenents and ﬁ‘g ’ﬁ%{éﬁ@sﬁg {CE 1l se
generator 53p agbllid tHeObphin®Ibf th th bx!idS lgltﬁﬁéeleetw 1€ lof pgs ucl ng nange
counting pul sesmgeTga@esen sutB amehaarﬂs | | ifepning-toyFig. 3 Punagebe Spperv
the said polar tracking frame oorres- that thls figure is dxvxded nto an upper
ponds to the predicted azimuth and range and a lower portion by means of a dashed-
of the target. This may be illustrated with dotted line. The upper portion comprises
55 reference to Fig. 2 which shows part of the computer 19, the gating circuit 11 and 120
* the picture displayed on a plan position the second feed-back circuit 17, 17%, con-’
indicator having a maximum measuring nected between the output 14 and the range
.range of magmtude OA. The dots indicated gate 18 of this gating circuit, said second
with E,, E,, E,, represent the echo feed-back circuit including the (range-)
60 signals received from a single target. In selecting and discriminating circuit 21. The 125
number these echo signals correspond to lower portion of this figure comprises the
the number of pulses transmitted per aerial first feed-back circuit 15, 15'  connected
beam width. In order to be able to com- between the output 14 and the azimuth
pare the predicted position of the target D, ‘gate 16 of the gating circuit 11 whereby
65 with the true position of the target, as it is the (azimuth-) selecting and discriminating 130

2



l

range counting pul ses are supplied on the which produced by the sync.
pul se gener- one hand to the first digital counter 48 via a first "and"
gate 52 and on the other hand ator 2 precede the sync. pulses S produced

| ' rs by this generator. Each tine
E%QU|t pulse occurs the

a pre-sync. vig-a second "and" gate 53. The
h an "and" gate 54

counter 48 ta,&e%""o er /kheyns further provi :
positive digi! taL nbiet; ”fr m the register 9.0 ‘whi ch the video signals
passed by the}\fﬂ"’g Th&ﬁ-@‘t‘f ter 48 LE8A2I ang Ary count gating cirdiit 11

are SUppr,re-u o th u . SO that IL}I ternts arg decreased 30
hand vi-ét %‘Efg‘%@a&m ﬁﬁ 5 guf‘l’ff}%’g B‘Pﬁj&’ﬁ%ﬁ%&%ﬂ?e count i ng
pul se &g~ cansils dgitdl $ain &"E&nﬁuh&axew cPhtin@bstyoLd hi s
count era ﬂ@@%@{ﬂt@' Mo%ugnnh iassge vgl;l:ﬂé@O@t lﬁr%glsaétepmﬂhed@t hérr%ha?gﬁ @r@esz}g- t he
momeat b 5'22 e s ePIng vi ce 58
f di ze
ascept ai ny uaf y Qof emchelgg éﬁe wot ‘fv-faﬁg %&ﬁrgﬁ%hodw% Eg::l@d certain
cond%ﬂonv Ca aired 2912 ited dib chebe ddningd ifa § Sizhple fhvmneol-ec- 35

bel ox& ﬁmnual\ﬁmliﬁemés . s ¢ Wetereufv r @fead lo& peltfwrmmgs ca btx@esonSc are

produ’c W %{‘ gi’ﬁgg edi %‘s%n "]FltEg? ‘mh - Thul se
gt‘fnerator afs coAttOlicR QRraligh Ard 150 of C U hed ’&eﬂgs"m““ o f'felculafa, gat es

|g- (aﬂsﬁﬁﬂemﬂipeiop n&wﬁdﬁes‘tthml nGs pfolel dudy li]ﬁxdsilaii 62. The

Q.

Lo

’ k‘;t 36 andy F% E acgiel . rotatios. (the @b@ﬁ@é 0 62 are
a é‘ent r Ogll gﬁab Vhﬁ%&e%mg‘l 1 iim ) co i m%ﬁlmﬁﬁ:%aﬁé (}Euﬁ ' tal
nunber i n v thergaang'r& piler 48 to be
r educed tdlt#aefqﬂabménez@p th@ﬂ trbuaﬁom‘ isi 4 oiptoc$ rsm:atrsslvq grac-n its at

ei t her hecou cforr@,ta ot her
of said aﬁdmggﬁllsaswh@ aeriahsdnm'tor Ut ar @&o@uﬁ@ut 105

opened, scFlz f“@gﬁ% h@hls‘tlh‘@fhstl?blmsijulwerwhbx: ev aegial, | from llié[err] i s

appl i edzst fofi hyn thee E
Ci r Uit 1lone Hand RE thel &ngjﬁﬂlm ﬁ;%:b& o E&’g, érj(’méft Qount er
48 .t her ecihd ohhtbe othmhald 8he dirst |dmuds xhahnezowalﬁ tlﬂlt|dnlyb®h®0mneﬁz§ﬂd' to the

"or™ ci'r cupeRRiEeE2 vigy tea?ﬂd“%?rﬁ'ﬁeahﬁnmge énﬁ)negmﬂmver eig)ito 4phdise out put

igital 1y
i s connﬁptf ;,,ﬁg‘l hﬁl R it Tah Trauniied ‘%ﬁ& ot ge 110
cﬂrcwd\ 56wﬁt;en4m tbeoﬁﬁeaad étebyothéllt]hmp rmg Qﬁ g@ gjhvg%c %gct ed via

line of Ob@ernEQrermfml the Mrﬁdcfcaaaegiﬁve digiu] ﬁmn58 is al so
m%ﬁwe

cénnect ed

%ggfgnf;e -cFhe] absoluie summitndei b ghis pagese, whi ch,

| npsyt S@ﬂb [RAIR! B3 ﬂga%%%e s Tﬂé&ﬂ-&@; fif% fgi t 11,

causes theimeemn'ﬂhecsamjlsetcomhdigmlbemntwmghe il dcdd BRlthe aéki phe 69 the
out put of 44 26k@iged €or countind FGR. gﬂiee St ovelgter (9I dnmd thmmeeﬂmhnhtvgaeaxal s net. Via

| i ne” 69 t hehicutapeuisupplied [by theviyne pulesgaforere Q'pondl ng
uh 1 T LA R L5 BrC ot 1 10
pul ses 8d 5 seléE ng. and dis- a ﬁrst stable state in- whlch by openmg
produces o:nmmamg Gﬁ;,mtalbschﬂsm aboveeant [tier r fhe ‘Qnd’higete 30hit caper diei lmrmﬁ this.

| ci A «an p o Lufhecem
8?22$| frfdﬂam;& eﬁ%“ﬁv@ . S ﬁ?% gnem,m Qi # % & count er

9 and ti oaibno blrsta g Gedial isVdoh 9111 bd feHuoed heﬂiehvalué zérogl taI
counter 50regrtrded tin gleu ermputy rl?CByn range

ut [t PO
coum "o oL TR o égﬁw%%m%w1 (5 5
each resg o Erata atawﬁiéhde&uﬁth Rl nVimAIPIcOSeRE of proXBd T ange
fcrenent thbeasimdth dfi nke 1Z¢r1al awi" tduoEs4a1annitpht rpelsé&hichlaaplﬁd which is

d@ er mi ne ttheﬂpulaslé%u é’é? sﬁh “Fhs of dings| 42-f | op cir-
<& ion fr feigf jé% f’]gngo “}:Edfg%; sent to a
-ab| e 325wh Qﬁsme gt Imnt th 1Ehtd€§ ethodS ke i% causes

t-?fe "and" ibleis 5'3presented by Bant and the pre- determines the time at: which the aerial
icted azimuth of the target is assumed starts covering the sector -containing the
to be equal to the angle B.. The azimuth azimuth gate, while the selecting and dis-
- at which the gate must be opened is equal criminating circuit with the aid of the com-
60 to B,= (B.~a), in which a represents puterfdetermined angle ¢. supplied as a 125 | |-\
- the ﬁxed angle the aerial covers in half seiting signal once only-during an aerial
the time the azimuth gate is opened. As rotation and fed to the first digital counter,
the predicted azimuth angle B, and the determines the time at which the azimuth
~ angle a are known, the angle B, can be gate located within the sector concerned
65 calculated. Similarly as the azimuth of the must be opened. The time at which the azi- 130

the nongnt &1 shlf 7z zﬁééﬁ%ﬁﬁéﬁpﬁi‘ﬂ fticqtllyteqmlm wi%{hseftoﬁs’dc?\gg b gestate,
ch




1, 158, 927 7 to pass the range counting
pul ses of pulse wuntil the gating circuit 11 has passed ei ght generator 51
to both the second and the video signals. The way of range measuring third
counter.

Assum ng nOM/that,tnﬁQ'and gate 62 starts |E§fceqntpﬁgepperat|on on
recei pt of passesfthe.ﬁ tchi ng pul se which atdthe“t NVIdeO si gnal
passed by the gat ag ‘fircuit 70 t[err] occursj ' p 63 of .t he
counter 1%.is par arIy advantagedU@&ay it 7this smntchlng

pul se is fed VI usutre E0S aken e rrl L,LTLW dbfiﬁb GTrcuit’
Grtphadiiin ity

65 and line 6 'ﬁ?ﬁ, ar
second cuit 5&s of pulied Which akeS trant aértal Gotationd G smg Da&e@ Y.w0fte

UTE

and 't he sanp mﬁtedsieummesmbheeamuhsateatus Qmeandathd saxgatw;getrWntgehgate
For in tha 1??&‘%“ gﬁ%‘% cotime a h‘gg) m% “'Eeﬁ @B“‘E‘bu i ng
g closed n Cr 18 xlxlat:
that the seco ARk Sthd IsGie) IOHE;-S&Sﬂ:;ﬁﬁ uls f”ép to the
counters a sp&lestv&ﬁbhtamg mmieememmtttbe isi ¢qadl toi eDeyéﬂdt@dn 5ﬁeth hike di gi t al
nunber pre n@milﬁh 8@# eﬂgﬁ %ns‘t f@ﬂ&? ﬂP&ar 50
Wil then & gﬁzgg e“’%ﬂ‘ q‘ﬁﬂ,ﬂ" QE&Q‘F |
nunber of ran aiecr 5 ddee Mentd&mégt&i .
prevent this &i}rebqtmmnuthmtenﬁomht endnelsevl shefp regis whilst thef qontents ali'daduenm ng
t 00 st rongh jshreada el by EI““tt?‘iez“rm F?P%ofwar st' efe%%f&ft% %mébe
error as Wat-i ol }éll tﬁch& sync, hﬁéré}hﬁ% WBRr™t he
tar- rreasur eaesaa Sandt’h@ teraanmmwuatsaft Wl&s @nd oo t he
range gate +5$}®c m@secomﬂnam thmqutp@t sk rwath @efcm Vldfrosm@@l omigt er. For
a video sigg 2 “\!l:?i%byf‘a‘ﬁ %t{’ ¥‘L fll:’t%mbf‘;)rgses-
85 tine t[err réﬁ REME rfbncep thgnge
counting pul sbeSpmedtthehecemmdl rr%ngpulga'ae thet Iose dwh ht @irstret r es.
This neans, t faimoment "bﬁ Pemdes tﬁ %‘@icsol dromes -
measur emenps t ﬁﬁ‘;ﬁ 2 '2t r@nge -
count -  devi ainkepial vmtt tHe€ affGth &t@e hhaapaﬁnlﬂt@feﬁ ogemagwﬁtu t§€$w<y\lh .

represents 100€ swond digital/counterapy Bring fvmce@ 26 laad] 20 anfl thédre 90

devi ation, i faéﬁg?txtip%%ﬂ%ggﬁ fj eb§ é’f?r t‘a @dg&eﬁé&s }“ngg’pgz na?"lgl taI

counter 493 ng
this amtpueobulsa cm utimes Jaﬁ pwteplulsat mn rdmtthe

t he devi ce i ntandat
rpultm(l%h
tls W 1 eiu
nunber cor B£SpOMmE fARRoM di wma:cﬁmdredmlgl

in

5 nts < ° i
ns}i@ﬂhi&heﬁﬂl lflﬁ'thaf rni‘kﬂﬁlﬂi o
range counti ngaupnaltbeé‘@ndf’cgatetﬂrtgetewnskt it édowuhat ouioputrmm mgedatocstcmtl ng ;

posi tion cor- n?ﬁaﬂﬂ rﬁé unQerm%h%Vhlcgn% S, the upfwy%% ﬁ%ﬁeagﬁere i's |

Wi th 32 range s e giia] b
a (=1000 Het eaching thé ¢ SBGIMeth@rﬂqﬁﬂdjegﬁiﬂtVB wmamosder

ﬁngjmmomlo mp
this re- pul S@nw the pep

measure of a W %&'ﬁ “tfﬁfa mﬁq‘ggsﬁ%ﬂé/meﬁﬁog % ﬁ%rch 100
devi ati on bac Wingf ngeﬁd inREpuldes e Baif fret Qubief 20NThé Ne 57
det er m nes 4§edtscr1nmat:ltm cienitt Rk tofbet énecnbesh eu lat ulseNaft thre- diff¢rbreil mmplifiet hdn one

h e o ERt T U R M Bl RN

size which smttn%a ﬂhbecrENsigﬁali b target Cacated GGompletat 464 teit theréfored@e dlgifaement
bei ng 31. 250 rre‘ith;m ted by thash es ttm@ountencm wBigh L15

e past ab
order t0 obt afrHly :%g’ggff%%féﬁﬁﬂﬁ‘ S o TR s " and”

gate way of line 10 to the input of the gating clr pomt of gravity of the target, may be read-
cuit 11, will be passed to the range select- out,
ing and discriminating circuit 21 via line For the purpose of illustrating the opera- 120

consi sting of tha
said counter, as

55

65

17 and to the azimuth selecting and dis-
criminating circuit 20 by line 15. In the
azimuth selecting and discriminating cir-

cuit 20 these video signals, after having
been stretched in the pulse stretcher 38/
are fed to the third digital counter 37 and
to the shift register 25. In view of the
high - pulse repetition frequency this shift
register consists of a plurality of flip-flop
circuits, these flipflop circuifs being in

tion of the circuit of Fig. 3 reference is -

now made to Figures 4a, 4b and 4¢. Figs. -
4a and 4c each schematically represents a
tracking frame in which the radar pulses
transmitted at the times numbered from 1
to 24 are indicated by vertical lines. The
dashes indicated in Fig. 4a by E, through
E,, represent twelve echoes of a target D,,

whose point of gravity, as may be derived
from this figure, shows a deviation to the

125

130



the range counting pul se generator 51 of then passes the output pulse of

t he second the circuit here described is not synchron- digital counter 49
via the ' circuit 65 ized mnth the sync. pulses and instead of and |ine
66 to the fI|p flop circuit s6,—which—457 0one single range nmeasur enent

—et+ght~Tange as a result is sent to a stable state in V\/mch 110

nmeasurenents are performed of which the it causes the "and" gate 53 to be
cl osed. average value is determned. For this pur- "As a resultgof this

bot h counters 49 and pose the copéggpis of the counter 50 cor- 50 stop at a
count;i ng QOSIth on correspond- rpcnnnﬂ n.~ w.ﬂhu T amgmg Q&ldﬂshiﬁ sal d eight

i ng- m.. ST ggnﬂ&fhédﬂﬁopwegwk(ﬂ '% &re divi ded

by~ g W‘t Ifmy%f mq;-ﬂ n&btsv!e s is realised
in\asiy iuen wme She%lﬁ @t e eruetahmhbrefqrh ggcurrl ng the

’%

ori g nalal igf der hgge t obr whiqle teﬂa"éln d g 1@ vi deo,

beconkseiph.echa o |tg&ﬁtngtﬁ @dtflﬁ’éfn &msseme ﬁeﬁknb@ae iq y large
" grayity sh

only, igra fgd gpmsedm they differe e Qesareeemadrfrmhl UPRE- ¢ “ﬁ ﬁ occurs

at | eastthetdﬁﬁeégtlalsme9 "'é{& - tinde aﬂ@nls dP'q} os@hemat ically

repre- @éﬁqunt%@@ﬁ‘ aﬁugr ok mﬁuatcemmtﬁan,gfer | eads

72 A9 ¢ ‘gﬁf%% m\tqrresgfeed/ I %nﬁf{fﬁg hangldwmcmlb

‘ ‘-.J.-,L- P

mat hematﬁaca ythebth@eéswg)%té&“éﬁ UﬁaCﬁééthE oompght bvéh uﬂgf thug e anynore. In

t hat- Cawwme‘;:agg lﬁ Vs, | tiprtang dﬁ&f iga4a, 4 thu'raegle shoul d be
war ned_n (m fram dlenn enfthertane P this
usel edy ﬁg%fr ; le Eﬂ.SE(gﬁ;‘ln 6 ﬁlcaﬁgktagistfhm hrthe s §0

measur ena,ettSrgetnDcus mell els ﬁ% tﬂiﬂ &ewabtemmqs 3 "‘aP ggf ef or ned
during tlneretitsmtﬂamt"q1 %}6 @B eulsou in EtHé 5ﬁl,glel & ial so fed by
way. i s o el A@Itm)t“@f’g ,gthesafoﬁfneaiuon@ G‘Eet@;tlg devi ce

68, wilci} A ﬁphﬂIOaf- thef regigenepn nss%a&veiehen thm@mega‘@’ea%ﬂm‘:hsl Ssts of a
count er . t&va@wﬁﬁgfe&ﬁ?‘ﬁ T%. i steﬂdegl&ﬁ; l,tfli%aﬁgl?ea&&aﬁinehB (de- the

i nst ant aithemﬁ’é e @ﬁbre 4ss 6ip e of/ thdediffefouint er 37 in

Fig. 3 : oS fighs,) mee¢1ﬁ¢f§‘°? or 2ihw91 QIQID then. B8 s 90

1, 158, 52 Tialiib atmbink mfg‘ é,gesarpmge e 8 gl “Sigl e varies in

accordancﬁnwht the op :%b rodesourfq@dt“" %"% gﬁ&nﬁdﬁned shtukhges i n PRF,
i f any. I’E"h‘?f%;‘;t t&ﬁeﬁ% c)élﬁeaoﬁ'&ieol'e@s tapuéastpmh& 'i ﬁn achi eved,

that t g&%e&eazg naledho él ots t&ﬁ)lﬂdﬂi esna rggports

%ill al vva)tavehanadmm l‘},lj onsyiin delceu;nt$ 37" f’rg

~and t her efasy P@F‘{h %ne tlseo,ﬁheral«ireretmr1secslﬂ"}°6ﬁ1 f, ter 37Sf§m4x&ngeddbmpﬂtp055| bl e

>nbodi - §°§)°mnmgr bovideorsignals sypplieddo 8] ect i ng and
| SCri ngsn I&gthechaldf Shlfl ﬁegP B eni:sygﬂﬁt r@tese@dc@ntl’l‘igﬁb“’fhﬁ%? joocui t 20
i ncl uded idf thhren é‘ﬁlﬁl b |ﬁalf MheP@aPH gofh g&" '?ﬁeedutpui5u18615[err]
+ Thi s enbo \ }; g6l | aedsdsmb “1[ tAtlmgg]l? gliecdew thealivfieR: i n- 10
circuit shgfrmkn,, aBes dfitha lfmgglg_tqugm& hqrmoseglh'go %i tude of
the anghg &odtaln anheal F‘w’f h the retubm tﬂy ‘P %i E{,?’@hat ‘i sdilstgl 108Ut
sector by @etzﬁﬁ"&"rﬂ} ﬁéang?ﬁﬂha shifti wh |° %{, geoggthe@ ez%&tégleqw red
puter, nee 1_n Wiaié tJ;;eth eran: wiill beealf tq past: & ‘out put
pul se of t% al %erapb u ul qgggboreved:ﬂmainblyeﬂttthw ‘}°{jl oﬁr%lgﬁfgr @Et i al
anplifiep 2&@@8 PEYET Ehe °P PRnteb 22. urthtaér@ fg 53;’ ,Goppdicerl1@an al so

-—

>

15~ of occ §e thmmihm?f 9[[ prmeech) #PP4%¢ch a way

that the tl |mestebﬁedg@m?_¥h F%%{,ﬁ 03h ﬂhﬁﬂ@e@‘cm 35%&&&5{:‘:“,0” of

transferr eddermndquwe r Inespansbso
t he firsso dqhg[ldfsaglh% fﬁ@fbﬁfe ﬁlﬁe 81| whic ﬁ’% ccur a1: the output of said 115

th
= e e e TR “:;Plzﬁsgpzs il
" thodi T oo, pie 8 Gretely &S00 i o St couning o

% 55 pendent on the Bosition of the target. Fig.  that 00, S8HCR 976 an output pulse

» nit 36 is 120

4 further shows 8" orres onds _whlch by way of the * ‘or’ c::css 6 18
mlglh ﬂ%r:,czfllr(r}l?ltl? fdl';légtlg;ng% t(1:1e po?nt of aem};f% ; t\ghg;ft }?;B‘aﬁgg , §£130 33, el
3 fxed ot 3 ulses are no
gty o e t%eggreaﬂf:r:)g&mt pulse of so that 1ﬁhe e?lel‘\:lgl p::sarlcx;gt e ter 22,

© e dﬂ%ei;!t)ls:lsamphﬁer OCHE This deley %germ%or‘::atqon (digital number) in that 125
- - cas% present in the counter does not relate

. the
time in which — surement and therefore, by
is always equal to ihe 2 tfgota t{jnaeta the signa) ‘“measurement com-

sync. pulses occur, where n represents the



the point of gravity of the target. As ex- which the aerial at the
computer-deter- plained in the foregoing, this delay is mned tine instant
has still to cover before the azinuth of the aerial corresponds with 20

al ways equal to the tinme in
of the 2 azinmuth gate increased by the angle the 85 sync. pul ses occur,
where n = the nunbericgerial covers in an interval deternined by of
flip-flop circuits{df t@)e shi*ft register n 25.

- sync. pulses
that 2 25 “nm—econneetior - Tt \ - : 0.t S
of said shift g ally g "‘ ; _‘ fg ¢ _ 0 1y ¥
such an embodi §EEaE iy RN I GidésksiveOraBge © Garpuler
19, ing to the iRefeeddgi mow tohEg.cS)untmyr@epb-srabouhozgﬂkemhmhenangetdnmtﬁgrpalbe resul t
t aken over f¥ ofprved ¢t tlipfige %a A ﬁ ﬁ‘&rf ﬁlﬁ g"'{‘%g’g{"mﬁﬂw %nter
22 is reduced f&ug’eﬂ’?g@“é h%r% Ef“lg TRy L
correspondi ng uﬁﬁrl9a|th£|eihl WhithO the etid] do@@d @tankle ¢ he
predicted azi - gat!og/elmtrlhaum@etﬂrmd -becks iciral Fxgoﬁr gister 4hmactivesos icentgh,  wi-| |

be exactly i‘ér@“@%f%ﬁ“&{g@a&ggﬁ‘ nﬁ‘%u 5 faid d?‘rl P%#ggeﬁ ggnllmtﬁt hi s

counter is stoff o Bk 1640 6l 1S
not put pul se ﬁbfxmtdh elram’c o tracking| Imip ebve,8. vxapethé orynibdmalty tiepreseta ut er
but i nstead Hé?adé‘ shpw gregr @tadd;b ° ¢ @B‘F‘ it
ef fected duf? nf, gzgﬁ c % with e r*gag
ment by inter Uddct'ﬂ@ tﬁﬂﬁf%om- npieas ob Thoveafl@Vbyilal Biigd 5f

i medi ately reprxsbs a)mgxsfer ﬂhe ﬁrﬂm'seeandzaidfa)r 5@ mi(rd .m@aw%rm&éenmde by the

contents of morﬁ'g&hdi i coume
tal counter: Ent?n 5 m lfput

pul se smal I er ulsesTb)ﬂeSsuﬁ;ﬂidd]to&rthe h

produces on Irm 2d ” vuao cou ofl“r b? arggnf

pul se, whi cg c 85“ %é.j 9’? f"'_ sg;@hé‘ ms pro-
gate to be pe@i@ d8 f% 5 Q:lrth 0 ﬁis CAEBRRS tﬂé%ﬁnter 48 takes over the

105 counter . 24]Stf°ﬂhl?§ iﬂred 1 a ﬁﬂv hrheixgitalr humblergfmnt ﬂ&6rq§§ltetm9 .
flip-flop C|rcE|1FIW° doeE s ent to
NCRIRI Sar@z%?' AR e i an ey
t he "and" gat e llxﬁg)ﬁmr‘faﬁd’h@taﬁ‘)wlhﬂe theddl a pliedp A las WounbaY TN tadto cowitingf f t he
supply of aeri aﬂdwbsmals tbamt@erh a teqlef@&m&patobmﬁshssﬁetﬁﬁse@a iPpugsses
to counter 22.Plhd aam]ibd;tcﬁthbl“ahd”ygaweﬁz. iThalcomect s, a
gat- 110 t03§)eb§6W§.§|m$t0Vﬁ ; Bgaﬂre th@f ibE BynsY Pilses Sk e GloREcd toy 186

sel ectively paﬂem 8v:sobennest 10 EOﬂx siES fme.cpulse genefijor 2 el sopurch.6 et se
counter nals ﬂse@:‘ ,,”&ﬂtﬁ%fﬁ 21006 rheters) Abefir® dheC Sic. byulssdy  of

i ts decoder 23n eﬁé i%’i s, Whuszstarted ﬂamdhfbmnwtof 9l se
on having cqyn SYxﬂaﬁmer £uamgl&t ﬁ ?ﬁ"gie "g’len Hneagrav

pul ses. Via |inoe vmthemdmt ﬂe -flog r sircwit i theNBhoméht &7

range %azt;e conﬁ"SEL?L‘Sm 'H;g“ﬁ f‘ﬁ s‘g‘g&%%"ﬂ fﬂdmmehemf 5 O(metres.mlthabl e by
gat i ngesi gnal s ei 5on

FréQﬁ its
pol ar track|45rgse teafie fﬁp)ﬁopsaimi:tns iy efthes thed ‘VT 5’%{ 4§1 Gy E%é? i0 whi ch
it causes the % errustebf‘? OR) et@ns?germtse ;hgtﬂe B8l cou Qouat) t O

all ow t he aeri

pass again to t

? NECLES
o TRCA!
1tCSHPgF%E:e ﬁet outp@

uIg ére -
of 120 will sbedediceai® is b cbﬁmctedewpdmaﬁgr tstqpmb g%es gmﬁ éblat ifé&mﬁ@ frame |

cor responds toﬂGO‘nP‘Bf“rﬁg‘gﬁ‘lo smennonedw%heedmsw eamptoirtut 11,Nesupps ele ct ed

azi nut h and raﬁﬁ%etoﬁ? £ 60 the out ¥ range gate to be closed. On reaching a
put of the device negative digital number corresponding wi
g with 115
gg is connected to the input of the computer  4¢ range counting pulses, the counter 48

produces on line 63, at the time t,, a third
The operation of this range selecting output pulse which is used as a switching
and dlscnmmatmg circuit and the co- opera- - pulse. The second digital counter 49 and
tion of this circuit with the computer will the third digital counter 50 start counting 120
now be explained. The range counting range counting pulses the moment the gat-
60 pulses produced by generator 51 each re- ing circuit 11 passes a video signal. Via
present a fixed range increment the size line 17, “and” gate 54 and lme 55 this
of which is determined by the pulse repe- video slgual is namely fed to flip-flop cir-
tition frequency of the range counting cuit 56 which thereby is sent to a stable 125
pulses. With the embodiment here des- state in which it causes the “and” gate 53

55

AR )

ere mis the nurrber a)flssﬂetapltul ating |t t:\ be observed ’

L

“gﬁ oIbaqkwgdt el @cmnhmeraasga@ﬁe digt ses to -
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9. ‘A system as claimed in any one of
Claims 3 to 8, wherein said computer is
arranged - durmg each aerial rotation - to’
compare the instantaneous azimuth of the
aerial to the predicted azimuth of the tar-
get and determines the time at which the
difference between the compared azimuth'’
values is equal to a-predetermined angular
value and said computer at the time thus
determined fransfers a digital sefting sig-’
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wherein said setting signal has an angular added to said second counter
during a re- 35 value equal to the angular difference be- ception period
contai ning nore than one 100 tween the instantaneous azinuth of the video
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time of said third digrtal counter. and the azinuth of the aerial at the
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_wherein saxd getting signal has an angular

35 value equal to the angular difference be-

tween the instantancous azimuth of the

aerial at the said computer determined time

and the azimuth of the aerial at the centre.

of the azimuth polar tracking frame plus

40 the angle the aerial covers during an inter-

val determined by n/2 synchronising

pulses, n being the ‘number of stages of
said shift register.

13. A system as claimed in Claim 2.

added to said second counter during a re-
ception period confaining more than one 100
video signal is said predetermined count

of said third digital counter,

~ 16. A system as claimed in Claim 15,
wherein the said second digital selectmg
and. discriminating circuit further comprises 105
a fifth digital counter connected to the out-

put of said fourth counter for counting the
number .of times a plurahty of video pulses
have occurred during said predetermined
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wherein the said second digital selecting
and discriminating circuit comprises a first
counter with an associated register arranged
to receive a se signal from said com-
puter at a time. etermined . thereby, said
setting signal being related to the predicted
range of said target, means for seiting said
first counter from said register in response
to a pulse occurring prior to the trans-
mission of a pulse of said radar apparatus
controlled by a synchronising pulse, a first
gate for applying range counting pulses to
said first counter so as to produce opening
and closing signals for controlling the range
gate of said gating circuit and a switching
signal which occurs 2 predetermined time
after said closing signal; a second
counter, a second gate for applying the”said
range countmg pulses to said second

number of reception periods, and means
for applying an output pulse of said fifth
counter to-said computer when said last
mentioned number exceeds a given value,
whereby said computer is warned of poss-
ible errors in ‘the count of said second
counter.

17. An automatxc target tracking sys-
tem substantially as herein described and
illustrated in- Figures 1to 6 or Fxgures 1,
2 and 3 as modified by Figures 7, 4, 5 and
6 of the accompanying drawmgs.
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