PATENT SPECI FI CATION (11) 1407 320 (21) Application No. 51236173 (22)
Filed 5 Nov. 1973 (19) (31) Convention Application No. 339 182 (32) Filed
8 March 1973 in (33) United States of America (US) (44) Conplete

—Specification published 24 Sept. 1975 (54) 7‘[—'6 &33_15 5/ 10 (52)
| ndex at acceptance H4D 265 564 568 55935 E%BJT 4\/%3
APPARATUS FOR LOCATI NG PREDETERM NED P Y PULSE,
PARTI CULARLY ADAPTED FOR LEADI NG EDGE LOCATI ON OF LORAN AND SI M LAR

NAVI GATI ONAL PULPATEINT ' SPRECTFIGATIONNAVI GATI ON | 47 320cei vers,
or the Decca ADL-21 CORPORATION, ~a Corporation organised Receivers. The

first are described, for ex- under the |aws of the StgLEFBRTRR| anar e,
anpl egi @IrAbplicetivaiNee SRAGHTR s @AVFiled) SNex 19 t ed () at £ 4 il Ma, of B
Pr est (m bbi\@iﬁbnlmmaﬁ&nﬁﬂcb \38%183RI$2Y Biled 8 Mar&4 973rial /‘ s ga\or d,
Massa d& A.néﬁéf 2 of the United St ate . Q| St at es of
Aner i a er e are alfg El ectronic f‘;,h t
, Jnvenﬁ'oh ’F’pl\%ﬁ fop,p ‘r‘t ent  Monmout h,\ may be
~;gr ant e (8) WNT. @i (ﬁmélﬁéﬁﬂ@d by The best techni qi NaBE: been devel

whi ch it (525 Hdex Racgplhier ned, to be particu- oped to >> anpp; attenpting to
‘solve this 10udmer 265 584563 sd3egus ierv eusd by the fol | ow ng probl em of
~seont am nati on by t he subsequent 55 statenent:

“over | appi ndS8ETHOP ANPAPRARATYS ﬁ’@Rt’eo% B}}EPFTERWNFPM rel ates to
nmet hods BORHONStOR A BABI OrHREQYENGY PHES HOWRARLYF ABMRTERpar at us f or
| ocati ng pr edeF@RERARING EDGE EAEATION D M&Nté%ﬁwfe‘\ﬁ*ansm tting
portions. of Tadi o frequencWPp‘(ﬂ@éﬂ@NAbl BPeSES stations, has i nvol ved

~nonitorin ter- 15 b nor e ular cte ocati ng
mned ti 3)1{171- et/ Agﬁgﬂ ﬁ%& ves g i’ﬂ' ecei ved

Lor an- C &iderS ks ° gp smg hselaware! t ehplEOin Gh deanan&alﬁﬂh v&{g theavi gat i onal
pul ses tﬁateéastetesgo&hexmencgeofvsd Jrset;uht/alI§s lél_gn@gc%g‘fﬁnge dq?a %@g:apc% ge- ally
receiv ngpedfonds i aghuse ﬁg e

sanpl i nglsférh AP 9o % fe&?r e 8 ﬁ%ﬁ g O Fepbo U1 of B ge?f ected in

successi mey bé rgﬁntemtt@ﬁ:v 8, thebfhedsod B9 cmm&eﬁaedhmqummhehhsrtear déves | eadi ng
edge vvawbiblylt iBfo bepesformaadhil bpupartiqut PBe %ﬂe@f %Gm 1@ Sd/vavtblsr ﬁ% urn
Ed

pul sed0f Pg sibed, i andl hbi ‘Itehépng‘ﬁ’ﬁ)g w%?’ ‘g%:?f’g‘f’ °6‘{r ssi on.
dHdSedfy SEOE her et of ore

£
avoi ded Sha tthendoﬁqatt&ee xﬁétﬂﬂéﬂ Jdckte

- been f oofnamiliapparates ﬁonlot:dmg thed d gelseodmahdting ﬂ'axxieha‘kma tmntnmttgngont 0 a

- “prede THeny 64‘110' aFt"“ F}f@?t“!ﬂl@@é‘! 1t°f 2§ tion of

Fhe léSdFSﬁ B T o% A Tl I Bt
vigatibnglagulsed) gat eeedd sVlﬁs@nalsm@ tmltesa@l seratio is

.the 70 Lgadr-
. poor andllyweﬂdwélalon m@lmgHMV&chmmsmrmmﬁdmbenyesvrém!ebaemhlsaﬁetﬂlentent | ocki ng

can bgonﬁ’é %‘n EﬁetrFF°8 e t§ff [fdt"%é“m"ﬁﬁe “’c“lfflét‘l‘té‘;lg (09 their
oAl G e i,

fifth Cyg] Gyl © gk 106 - kPN YD Bhd. UerD i@ | 8

| ocat i Ontraxﬁtnlibﬁiﬁn s al so an expededi ae fhanmiel eeited @gnaf ar-m 30
sky-wave tV deﬂ m er@eﬁqe:ebeeneé@ tiony g i ding &¢§e°faﬁﬂeunt of data
proce52§| Eﬁg tPJ Wﬂ'ne c'gérml, U|7f,ry Thi s
however, ﬂ@igaﬁ reE:&\feQ , s@ﬁawo ﬁdi’s‘é p&dilearﬁi)ﬂﬁ onger

t hat thegamtd \eEvs ttawnssxamllw tebxcleomhu nv\ﬂQChn aanhbmlﬁlader@n@mffslsﬁhm by way of

'. the refl é%b"atst%t e dike i %Wéh e‘:§ F-om t he
} .' OnOSpj@egaVl ati Ex qlfog.)g S;nc;e‘l%wr 1r gglexg)%%j;vegmc% ef;gecti ng

| ayers, tlbles ﬁftei' Qh‘eegrhhﬁfd wavér PélsePis € 2R&itry. NYER howevers hskise, merlfeﬂw de a 80
has diff m Vﬁtdyaa atre@hltsqfrthemomawhangmg@altmtth ?tehasms‘tfmdﬁp q(gf Pﬁ%@gﬁ aratus for

'. o
s el a‘?gsg e t%e@tt“ﬁ%tt%;%mm: e

ul se enved di ultshayt dlscsmmahn u stthe | a9é api!mtuscbnlqceﬁngamb- be used

for Jec ‘I{?‘V e‘&%’%’ tional uses.
Warious ﬂgﬁy g foqc SR ke TR L 00, P

mec hanjos Fech wgataﬁmﬁ 4. N aMo ofi Qribsd biithkat deqikdiedy eds@recthy dida-r @gi on of a

evol ved fsearchingmec! eeugczrhmdsbeehosten uthsedeSlaxi m@rrw offain a first

aspect ré"°§ﬂ;a g‘tfp?sh é‘lsr?w@y%E ﬁ’fsh“g] Sefhod of

[ ocat i ng BRSAEdL & ‘%‘ éﬁ“ e opuil diedl. cycle in a

t r ansmst toedth«p uLmEpsz eARN4 %54 agndt LEiﬁe,EhacmmpAﬂ;l mdhdtorigCsudiNpulse0 90, t hat

. conpri ses, " [@et3dp]i Nng such pul se 90 [Price 33p] 2
1, 407, 320 2 envel ope transntsS|ons
searching for signal digital converter 7 is used as a phase-1|ock i
i nformati on during such nonitoring and data source for a phase-| ock

o circuit 11 upon locating the sane, sanpling the sig- which feeds an

; oscillator 13 to control the naI |nfornat|on backmardly |n predeter-

Y - o N L o



wi de conpared with the cycle period until and hold circuit 5 by way of
path 17. The no signal information is present; sanpling phase-|ock signal
from1l, by varying the forwardly in different narrower predeter-

frequency of the oscillator I3, rnsures that m ned successive tiIne
intervals until signal the sanple trigger at 17 is at the zero cross- 10

i nformati on reappears; and conti nui ng the ings of the suqcessr ve cycl es of
t he radi o- 75 forward s npllng to the sald gredeterm ned frequency carrier
of the recei%ed Lorany sc . pul ses.
Referring, for e@aeﬁpa)trfnsmrsamﬁr Srarciaify fdr@lgaalsefgamdcoﬁensﬁ lst t?sed Iaweﬂnue@&k
resides the gimerdtionadarifgusiRE mennetingDand, S datd Osdidrct Nfof ad ?/ ipul se
envel ope trackiu IOP%!HQ&P jﬁﬁpﬂ% the| ﬂlg'le wachsfm! esgtiometor délllg:onl@

appar at us hayi er'f %& mng %gnr?g a)@/ed
khe

pul se 80 for rmle&nﬂ&emﬂhqn ERHUR ﬂ&yu graad ndldlle &»‘ﬁsﬁﬁ‘%j ©

first sky-wdve nof ciatogmatiom ds bmsendesanplmgnrphge-wohrmgmltﬂme&hdiydvanjmg the

anpl i t ude thanfq r@uﬁ@ ‘iY t'he§ ?i

detected; tfgelis Y‘/ % R Fﬁ@@§@a3fﬁth thé .
receiving and fmyle,saxapl ﬂze&alg@aéhetb inedt If &dcyl Sartiéht ©f edd@ofhM ni ng -'
neans for there n sanp Irn torep resent pukses, Imrmmemmﬁgo%.% t he :
signal informati enc egm t“e-m ff“i‘:c "'E’H ‘sns't o
recei ved, |t15dé1},ﬁgms ecgﬁbﬁrﬁ, En i AGafeat 4 et Isat
gaps exi st bet fsrerecdivie uem: agnﬁbrpplsarsedecw&dhf sky-pravel afdgreater

successi ve  skyaphyer N@Jng‘go eShqlﬁeﬁofamPHeder&m &efgmq@ Oh‘m‘l(ly no

si‘gnal i n-_bef rmﬁe L @ggts:gggme St fﬁfﬁr

present; nmeaws the ht t &f 8§ he

90 the receivi ttig: agndl tlm:mauinnnbao anﬂams pﬁ-ear soffi toabe resexved it
illustrated as fbelt’&va*’tﬂl thﬁtngqi’ar?"ﬁwltw in

bet ween t he thl(:}’ p%ggf’ﬁg&ﬁ e ﬁ%&f “sft

intervals 3259@¢rfnla .L resdn safbnﬁécteﬁ WitAV Qlol @ ,the ek uyrwaw sigaf Bfithe 90
information rd&p aa&hcﬂeteanmlazilmaﬁsr uarugd-wive tr%tﬁd tahe r-der 30

1 t
means cooper at ﬂf%a lmpl‘%égggl‘taé @i&g@:’ﬂs ”:%g(‘:al \‘,‘?"EL) teI y
35 mc- 95 neangtill QigndtO ﬂ:Tf Jéﬁlcydyél 9&% the
onset of t he309rrmmd cmpefanta) mthprtmjdasenmadewf ay nerosacdnm raplseumdatelyr\zelmlc 95

th |

:ﬁgg;Vﬁgvrggf?“m}%E B S e ek *%g%‘“ Crr A

described in inb atm m»bmdmlséﬁymwa;y&d tun ﬁ@aaa@tman with

t he acconpan3h rcgnndct&w wzttlr ehaelaacem tdratye abdeeers mlmcb@abledataenomsmmml 199s
| .

Fi g 1 of whi CHnSSSF‘& lagram ﬂ t%‘kb aratus aves wever can b ﬂ?‘%rf‘t}'a | &
The far schemat r%ngér %3 H?g’t]r 1 5 §5k)7 Waves,
however, can beao@d nethed of meﬁxr vedtiofi:r ed for m T A5 bfb ta smactheqriomrefm fish®e lod&k00 to

1000 ni cr osetbndEigd2 liny seriep 0k wa dgdiassﬁmst heatoj thve?met oiha Predetermmed ground-AL0
bef or e - st at ed, ah’r“bﬁi B operatiog of fhy

Sgm W og“ls édgg‘ E for m
di agrams onto Thg Phselincik dﬁgrﬁﬁ&ﬁ%t[ﬁéf&kdaecfhgbﬂbm Gk oe n&rf the
operation of t hgclsseietinm circvinfer ppetation lire algh ngaeledlg‘a)es@adl '@rasleﬁged’bmﬂ’ a¥adbhe of .

Fi 1; system of Flg L and wyise migesuretd by dhe ver qust 110
I egdl ng edge ofwaa;gm, ﬁrec s te"pﬂf'rnﬁtdtyarﬂegﬁed ﬁfﬁ’é‘gﬁ &Qﬁﬁhﬁtw%}g '
Tk tdiF it

envel ope, indica Of; alhis@4ted MCdofres-e!| a@&ﬁét&ﬂaﬁga d QmplRAfigeait bON i N

Y

the | abeled ' Devslw@dth?rl&m*r(h r Fimilart type syEacthe kemdocﬁmﬁt eﬂ‘@ted drog (s
I C)

pU| Se measur é(h is sho né)atq' ?F:ﬁrgm&?g& ??r%cat ell hase Io%‘ é%lr ]t gﬁe}

expl anat ory  halg il sacH Ras i NG feslids 9n

desi red tracki ngtepthidakh Itlﬁ @teftidn bethr-hécMrai:e &aﬁesdconﬁgcyt:le. F]I‘hg dxgital Iogxb ukt rated-

i n connec- cwtatuétefh attlleoﬁnteﬂh Teseivilg ecuityy] ip gleer diider (c
o M e e R R R

50 temas a pr rﬂi R Is thud! fhof HRSCiplAbPr 13 :
of Fig. 1is 11&e|sh;ov&htedvn\o atradio-fibxpencyeynplie FxgtcaBesI ammzpam bl & guteceding e

" Phase- Lock jng seefip: the op “tv%fh‘f’}t!? is f cwcla clegti le(tFigger. gRy Taieror o
navi - Fig. ?@ b t‘géﬂ é@'g uf TEh '%31 %:?Ef GHl o Lﬁémg}:i 129
reception of th@keh la@p&nthe 1gnﬁl Br PRRA tﬁe/c Gigear! m@gdc&xrﬁngf 2%

transmtted pul sne@ri;om $pbsegwent psgain ribe birsinafigr ;mcmswyndsrafwrhvé thhpbaaﬁéock@mlﬂ 15
causes a trai ores rrentlonedr f uls )
actually to lgg fseeg&et%%m %gg‘g’%f I ihs Guslegie q&! at?egagll? ?%%aep% B fgS- 130
transms- and hold circuit via the pat h 17 The cen- sion. The recer ved
signals thus nonitored ter or phase-lock sanple trigger pulse of are shown
fed to a radio-frequency anpli. Pig. 2B is acconpani ed by a preceding fying
section 3, the output of which i;s fed cycle selection sanple trigger, say
[err] mcro- 60 to a sarrpl I ng and hoI di ng cr rcurt 5 and seconds earller

o o o A N 2 o . o 1 ey —



“ipré "'deioe

R R B

t he anal og-to-digital converter 7 is shown onset. Wen the signal-to-noise

ratio de- 5 applied at 19 to a limted bandwidth inte- tected by the

receiver is adequate, indi- 70 grator 21 which may be realized by a for-

cating that signal information of the neces- ward- b% ward counter with
.certain |eak- sary threshold has indeed been detect for age, later

expl ai ned. A threshpl d nonitor- tracking, the out put of the gate 25

becomas ing detector 23 receives the output of the "yes" again, .and the

front 2edge | ocation 10:1imted bdddW8th integrator 21 and, upon? sequencer
41 ter mindak lhRORAak! EBPS bf el Nfia e Heail's, 2 GIRE Shlhgd ¢ hr eshol d,

the r et aktctolesimpleOtmigded gulse Birbfeivdd 104 eardhin@ih suckeksivd 10nSordte@nd Ritedd, Oper abl e
in 10- sggfvﬁqq%;é{dgg ‘ﬂ?&mdr itsnoutpus fromiu svalsomotingetowird She gmwidwava [mise sear chi ng

1

~inter

el h Pnetety ‘EV rff“r Sl
bef or e- ay br ealﬁég‘/gjtér%%- Q: n e’iﬁéﬁﬁﬁﬁ @% nélgslgo
m- cr 0S e cwndibdskyedtdiacothtar eitte ketain tsaryahr HoHICliak gleddObetit daécte'ﬂ 6r Z€ero

CF OSSi n% Eiatﬁfhtngll}e‘? nﬁeﬂ%ﬂ&ﬂddsa‘ %ﬂst?ﬁkl@ﬂ ithrecpuipyt of the gate @5 beomend of t he

t'ﬁ %!ilfa'#d %Q{qeﬁcegafﬂ? l%{.%ﬁ)e\&% %erdgg?‘qs egond for-

thc
r adi o- frtEeunﬁtyotl)li Fr8deloRfbe thrihd] £ QRbaN T Grediee 1S 1O be

\__used | ftrigdewsr @ ga%e%v@perghh sre 18seearidopdge Ihbeiof rhmthued@e bbenqvsitively a " yes”
. »si gnal

er {2 orld cer 41 s third out-
rol
50%Geis R e R T i o bl il
bl ock onnrarvﬁlurswnp% séaln@mghrseeﬂwledd detdaatoﬁlihe @ﬁmﬁbﬂ&ﬁndeﬁ
t hres hoIV(‘l1 11FrO lCIOFeS;O dhdlg-rfrewmam@d camelt mﬂmi(ﬂ:esmcond time
inter- tff %‘ ’E rectmgs uecerzg?w nradsedochat is, that
si gnato lgatiorzsraﬁal n aﬁatbm rlhreéHdld i Sp ﬁﬁ,uﬁlé B edsect i on
| ocat ed)the thlmhaurﬁgedtoraﬂs lﬁgbmlrbacba ggrl ﬁa@:olcEﬁ eofstesBethht @l ptiof 55, the
i nput _ofon 5:5;5“'3. dkirdaeyola selestiom pirslaitry Tlilagmr-r s fed from
the RF aghled) | tﬁﬁz%u %ﬁ@sﬂ""{lp‘gﬂ‘t@ﬂggﬁ ﬁf%v advance
Wwhi Ch25 i via écaluttor € @8lan Rividés gm SR Qo Hom 466 RS AiApIIABIT btie day appl yi ng
extra trge mmmnddfoe:rqomlltngStﬁ¢ aslmce t whidhg ér eah, ffeeﬂsna ftxm(erfsanlﬂe aﬁd 35 into the
di vi der ée (gﬁlzg?_l é‘r that the
Loran py ﬁethr,qt& ti i,%g@r{r @fﬁuﬂﬂﬁe le a hoI dcircuit
30 ouBQJLnutriuhﬂiefboﬁ, tedfadmdth% arh ‘gfdﬂe anhng- 1t510<>o§- sggcond
anal og- t %}‘%Vgﬂbmwg@o rese@mhc uvettel’55'9 \ﬂrel dutnntoﬂwhlaolsrmwgmecmonds

t

_wverter ﬁ;‘vg’“‘i %h %@ rtyg%% ‘Fm%ﬁ? e ot her
hand, thalsqwfdauﬂmag uaa@br@p (i "%ti oF 5§ b th he gate 25

\corrprﬁ%eémé paﬁb 39a|trswerfr;ont-ddgeaslbna icghi dbmaedgerlooﬁﬁhn s‘edpendeﬂhl by wayef covntrol this

s fed tsm'iﬁ\lfl@h H’h}&g’é E;ﬁ?ib% as thus been renoved by
e 8 ‘DS P I i Sl iRy o

sequencerTﬂels wenvEataraf withOffle BE¢ GRINGET thd Eroohd. #4ve ABRA S B y of its
connetd |Q$rf>‘1@§ m@mm(ﬁctmch@ﬂsmmherdatmey@a ingt imdofocking T euuf;r w05t - edge
| ocat i orf dte vpple triggersphy aiﬁzﬂ p lists theedegired arpwlt ofockot now

enabl ed tr\ebeeﬁl Meeddﬁt&rlﬂg A8 dcOR Ofredh

ﬁa&a@gﬁ% a;ég f,jfe‘the first

findin lwsmntgpmmdn whithe tiier A7 ho Sigc rprefaﬁd efits (532l

i nf or t?abfi‘f lﬁu?aegeesrw&weq fhen thiy . Aé%f erléartﬂl éﬂdesbmh;&r nyocircuitry
105 mdl&l&céﬁwn@ﬁeﬁﬁe%ﬁ&%%ﬁ " §s0R 1hY ot loliod he desired
resul t dtF baglifier 3Go Bitehd ABCEMRENS reso- by a low-Q notch filter, a summmg Hewbil O a

predeterl qnedf @P@J}?ﬂ& Oath%rw@r eancadil sablaeeb;lstqrfP anlruran eﬂtdﬁd second

pr edeter ‘égp%" ngﬁ' 3}1‘3;“11@” oﬁleeerm@ ‘bﬁeroiﬁt he ti mer
27 Nno Sipgs yarrﬁglefee av rmatron has
been reoktemnhd thlmlrold hfe tﬁ5thrél?q1d Fig. lsnaméared @&ﬁrd 110

.#rontze c afc}aca Iﬁnvelme avefOI‘lth tﬁbdowse'l‘lsom on
it Gl B m“ﬁ%r I.ar,ag: BB R e g

E showrrrheﬁroﬁt-@.ge focatiop s wﬁﬁl ective reso-

~ by a | ove® mh@kpnfwtmw}rﬁ ta a5 eatamil g nmatwrdutputllﬂtofcmhe mbtcn Iﬂbermgnanorl ng of the

during m@@g"gc rate

di ffer- b]y thevra!hrdo Sda@rba|mddélft@hia§aé uq,gnd,@nﬁ oa]flthé)n of the

recei r°131° nlogie) ICES‘ efor D, Figg03 japd 4however
G i @;éﬁﬁ"izqr T

i nput sﬁ?‘?&l h% @Ytﬂg{t Eilg éfe:b%l%m@iomhmPogich%@ds- the pre-
envel ghegnothy of the
t hr eshol d éae- 9@ ap)éf arﬁg conver{0 g’ t9 réeﬁ Ot PO ’Pe‘@@%ga? t hen

t he front-edge: Iocatron se- envel ope waveform B, therebeI ow. The in- 55
quencer 41 is assured that it is ahead of put WaveformA I s attenuated by
the ad- 120 the front edge of the ground-wave signal. justable
potentioneter P and then inverted The front-edge | ocation sequencer 41
there- at |1 and surmed at [err] toget her W th the de- fore applres an__.

. AP a1 o e Y "



circuit. Since a change in polarity of an Waltham Mssachusetts,
enpl oyi ng Texas envel ope waveform can only occur at dis- Instrunents
Series 74 mcrocircuitry and RF creet tines (nanely, the nulls or

zero-cross-- circurtry enbodyli ng standard transistors, re- 5 1ngs) the

out put RF waveform D fromthe sistors and capacitors and functioning over .
70 point N, Fig. 4. By adjusti potentionmeter a tenperat uf.e range from
[err] to [err]. selection ci r(}:st 55 ;assunmes the form shown ~ Sdccessful
operation in®he Loran-C en- in Fig. 5, 14%B20hase reversal occurring até

vironment was abestl Mdskdd 42RCKkeOd difdRentidthé €the Tnte aﬂﬁ%o%al%@?ggthne(go o%&io %ﬁm be

made to occur Ei‘tcattessmcCanafdﬁg ilogoliziyy afn MissHchuset
poi nt,” such as E!leesw eio%cawm Oea!rlaedlssk mm(ﬁendﬂﬂmecmmrseamerFB

through [err]si gﬁveé@ :Ee fi i:;:g}gagﬁa Fgésma%llﬁ?ﬂgg% %4

phases. The re- p§ q%ge%t

as close as 50 salelcm dimmnsi)asannes)meribrm shb¥er Siicoesfeln eﬁeftloﬁ hg. th

station and as ithgpha rrmg @ nalgnttv@smu ~
o Sty i B PR ﬁg@ﬁn@ B g
contam nation, em,u@ﬁ QY D USd, )5, € ta;, teﬂ:@'cﬁﬁn fiﬁ Ei-t |

system 80 The isuselected. &f be e slsdlmnunah CIOBSF C CHivier 55eratei mblesfeaascﬁ mil aﬁ-ont S

-20db si gnal -to°‘f‘?bP%'%‘ Ff"lt o ‘3% %/ '#(e[‘? fasélw 1 3
better, the neciiiRbiminiis ﬁ"%ﬁ“yfe't Ll captbin e O R ated. u?FfQ e aﬁbﬂ
is fed via ana- |Theau® dtofT afselecﬁont: itraGei l(ﬂ'anSd,lﬂﬁﬁﬁ 2068 1&1'

converter 59 tonqv‘hé;anlpl@éﬁ lgf‘e% gycle sdlection isspleit exibettire theeeeiver s essfallyefsont-atgel 20
1 {

61. Should the Q, 5egei aMee
| ocked to 8500 Buld 65 my!ézf%%ﬁ%@%% gscmfmt%ﬁ &eﬁ%b@? cﬂ@g“% 8

This is to be cof.nthe asdsecover poihi of4wa ﬂn cwt [’hdtgr@lfld twiaee, | mhle@rtatvarcoﬁtiastea\n th

prior receiver sm?F‘gﬂ’éd'ihEl IPPtpat: bE&bﬂ?ﬂm‘n rswas mefliyan - tohextrethe | .d

Ge.* ranges. L nEB, R e | g 1 é,%?ig%o P to
inBﬂa o O8)S g

this and cauge $ahple el eis& Bk ramed bﬂ’o- leemio 8
triggers to be secendraihnd a@‘}]gﬁfo Shp@ddw datadik mltsky-alamrénalmatl on of

gr ound- vavs 90 t‘,‘%&‘% Dt ;ﬁ:‘:i%?éé%@a;;ﬁsg;gﬁﬂ‘%m ‘%:S‘“

enbodyi ng in30 hwilf be@rteeded b the cample thigde avibeton gabe the ree dese
| ocati on scherrebttfh’éa @@C@é u il this mgint | ceinet hese Bmtldmea syktenﬂwlm ve
threshol d founfffxf i Btk “'t'"“ r Moke fostyefl 'l’lgg)wqeﬁ‘lﬁeg%e“gl&;l}%eeded
and the sanple ianxﬂgﬁ’s%thhldcyﬁleE'p ﬁlﬁ:esatﬁb mﬁm& se- 95

be advanced B6& by Gheos@@mm!ssettlhgl noten@omm P nﬁlzetbm, thé Iﬁamd»l@gnapbmonitdl t%f:ﬁ 100
sySt emt hat I S uli’%ab (<] ClI'Clll %E)lr erP rmm g’he%u Sel tf‘oetrpdgqjt Q) nc ther

yet ot ective pauhaE B oI it on%‘%gect ed
([err] nent, aslowel Whaam@uamdmhe cirbuite tilized  flotik-wave 16ch gm- )

cycle, as pr é@eé pg%% é@@t&m lgiwq%aggdfgﬁ?\%%mﬂm@@m msﬂy 3ppab 105 he
action of setti d qa nal CLI‘ uitry
4 &1, He

21 for 100 of Fa®.fio Zr&ﬁe %ﬂ!éygrp ﬂop.TI been peartlaﬁ:gi‘c? ﬁlﬁagn tion
function, rat heII'het #mlog—&adlglabéoavetueriumﬁbn ;na ow:tlpeus mpasmn apﬂhea hlrts -LordhSC NQ -

prior art sefdr éary EYPéﬂl vighto bbélQas-
fol - integrator ﬁiamﬁg&ﬁu;ﬁ[@ “;fcggég a?@%nv:m j hol d
circuits utili zedmtegrsfuﬂnd - 34idVEai cﬂl[daﬁﬂcpﬂ‘eﬁﬂ a 1@ Slbﬁ - hard
limted pr oce gum@té'ﬁovmms a??mﬂarlil thet dlonpOﬂse&SF@oh?énwdateenl aavidb mﬁayl Ks
appa- 105 577 é;ai %ﬂ’@ﬁe&’%ﬁ&%'@“ed%é Y" m%‘teFanr ethen appGationsat us - i s provi dé

Texas ‘I nstrumen d othe | |WHAQSWEQELQ(IQI §.ated, the
i nvention has fbvelpk:fobm embérs fof ehe SOV £atally 2f K 1f | Apnetiod[df loddting b(pfbﬂetermmed
particularly ge@éﬂf‘? E@Hlt |ch cS!l¢ho¢PVfF¢Fearan9!c t&)tr ltMIPulsQ)nlwelppeerthat
function may s@ﬁ ﬁgﬁ "6 48 off B ﬂB‘;orlsIgﬁlfleFP Pbé2°

achi eved si mul tm'ueo ﬁuﬁctoprcgh[;ﬁh &ar onRY | g a@m@ ucﬁ)h% ﬁl -

110 these sane w®ell-knowhscirclitse fornp o rthesening thie) sha 3
and appar at u%ocgﬁﬁ‘gf"%’éay%ﬂbe erpplo Fﬁ?‘ﬂmdﬂ%d’k‘é’ﬁ’?@ly E}]ﬁngd

i nvention are edigf, aladaeﬂaﬁ& acsqeéafsﬁf &cmertﬁéh% T%' fi @@%ﬁ
abletothelocaitlﬂsgt ‘hily B iRted by elaﬁnr arly
the di- tions botan€ Qmmabto flunction vvddfereutauamw ﬁ&ietermiwd snhmslve
tinmer, liniteg %ﬁg@@m nj neﬁfﬁs ?pF‘WEdF‘F‘HH ] signdl information 3
gration, etc e co o ibrictieel BY | gRpsatsy o 00““‘?“4’?6 t]7°47I‘P”“‘)% &0
and ot her V\HAT V\E CLAI MIS - well-known menbers of the 7400 famly of

1. A nmethod of |ocating a predetermned mcro-circuit conponents. Such
devices are cycle in a transmtted pul se envel ope, that 55 al so

manuf act ured under the same type conprises, nonitoring such pul se envel ope
120 nunbers by Nat i onal” Sem Conductor and transm’ ssions; searching for

g —— ~ o o ~ = o ~ 1




4 1, 407, 320

4 event, the filter acts like a.differentiating the International
Navi gation Corporation of ,grcuit. Since a change in pplarity of an

‘Wl tham WMassachusetts, eﬁ&

dis- Irtruments Series 74 m croci reA®830 and RF oreet times (nameld, the

nul I's or Zek&it CiRSHiter Gkt Glkk T, n Sboratidnbot °© | NYS)
t he out put dﬂEJnV\/asaégamh%xgﬁ%%ﬁépd 6y oﬁhétg}:;{}%ﬁgﬁ; ét gdg‘aglagi at%Iuﬂr-gft i oni ng

over 70 porqrrtrelqne VFav orm} carBynly deans tat i btsEurtxcnt;rﬁetleﬁ4m1¢re¢npmtrmam BFr ange

from[errd F )t]lEFj'ri %@i%ﬁnﬁ%ﬁ%e s&m?i g ca gxﬁ)rs Eﬁ?%l%&tm ver

Successf uI a tg}n

occurring aﬁtelewtionaham”ﬁs auamea a‘ome owll SamRds: sf o dﬂﬁxothinteﬂ Eoraﬁb‘r en-phase

rever sal a? : 2 %ttné it Wﬁ%ﬁe wgl ﬂllat'slfflrtarg 10
at any dggi éJ%B gd[ﬁ (ﬂﬁ% aLes sky- aé(égn k&ls VEed:0R81 T ON&'
were en- 75:htohgmug Péint h ho Olcéttnteiearddrmg VR Ehaseé; ORE @6-€d duri ng
t he test prvasseleqtecﬂ'toebaf ghe psdmﬂnmcd cubss- océaertobea edeto&rasr Sftednlesr fes- cei ver

oper at ed asv€] thisd cpleer 2 fiareawa ilgt pMe third »

e epd) of dhey
cycl e, swtwecanﬂi‘m“oﬁp““°“ éf’e” expHAtD EE o pAEe “ﬁi&““ gg?s?m;orssration

free from sKye oatpatt omme sfla:uad ICII@IﬁSﬁSJS \Wdiiincg rtlmu 30204V eigimal-G-noksb ratiav e

cont ani nat i &¥, S by efrﬂneld or hetter, th-reagiveresuecessiully {rems-edget hi n t he
system 80 nvgﬁer a ﬁb ;}515 een vgﬁgésu ghat i s
-20db si grmai;r t Sthal thé rdfca&dr%ers 1&@ agd e ¥id ﬁna&ﬁk@iflly%k&iaﬁmse or

better, theofrthee:roseoveslpomeslséﬁj fo&mdhtt euntlrw ¢ eThisHownbe mnﬁ:aayed 2 and S

fed via anal—n 4t tbg outpyhpf the W&‘BrPf E‘!ﬁﬁfﬁﬂ g, flegi t a
conver tor S BRI D 6 T BT AR 3 o

61. Shoubksl iahxplertﬁﬁgets\/tel‘be aea:a lmglc aétk @t@un comiEMaon N Grotid-Wave]WOUS| y
| ocked to spson@falqng%atbr@sssmvlérth it be-NamI Sk&&‘rﬁw S the groound wave

1 t
T e o, B SRR IR R %%LE% 1 vith
prior recei Wl Secothe Boshiv teeeﬁow |f unbe@me@e&a thot&dver peshol d
de- rangésg, vdlrriatexcebcbd theemm@fnggdmewxur en eimm t!neesalvmg olS&am inl theaspdid to

this and ca%@" 1C¥ qu mtthercﬁl"th by PEQY fhES isanpl e
triggers tols%&a i;@ewﬂga “Qfml v e .~
A ltﬁﬂ

gr ound- \/\/aven191€lg$¢£‘sQliKihﬁki aya@ B és Ttﬁkehﬂlﬁ& froYaV €
signals. 3p n% j thet e atddsettine\/\mr@nomﬂﬂdl’camézeﬂ hnatthetihend sxgnalscuamtresszor yo

i io e&gﬁ rgté d%"‘a
embodyi ng i 1rc i ufso!%’ gﬁn?nvetﬁe lec %s Pprio ar% 5 ai'at ?’dt edge 4
| ocat i on sctt 5 S GO BoiD Faint bME ol BOSi ti Ve
t hreshol d imnd‘hss eiomcctxmms utﬂimdecgmmd-wh\helotmemlda n&slghatljﬁ- exceeded

and the ﬁn‘?{&aﬁf‘i r °$Sin‘;]|tlft= and| e%'izg@e lesyy jeatdd andr qostly eppeh0Sr e- 95
be advancedy1 i GERe, ggﬁagyjk ﬁi? R el WARkeRY LR b0

system t hat fipSioBEér. the SKI7as8 ﬂ@pycrte u‘eet Dartic@liy derelibe@Nin EdAb&tion
cost -ef f ect ﬂ‘heartatvgﬂo- ecmvenﬂaa ne y msthc prphetted. ap‘ﬁh@t: tntorzoy€ sel ect ed

([err] rﬁgngﬁ’gf A c°h1 Eﬁ. nde af pgsatipnsl gy “ﬁgms 3“§S° P‘hélq hi rd
cycle, as pliabst @N‘ﬁé‘éilg rdm et T e w35 by the
action of sebiniteng op@lteemiid (Fﬁiﬁéhﬁﬂ abiedtol the ﬂd&a‘.ufgmﬂ';ﬂccﬁtegﬂﬁéd porr cuitry
21 for 109 Sestrpmpy ommle r ﬂ@ Slt dl- tlons of RF pulseten‘eelompsam%g/ermtbgg i on
functi on, r ; ‘igrf%’b r§4 é‘ r;tg;wff%’refﬁarlrw ng the func-

prior art s 8N €740 Waﬁﬁ thed ONWEATDWE ICLATREISGLaw ngs nmay be as
fol- inte ratelb-keowfnmemsrtoffth@ﬂwoadg@ bfocatlr ohnmthodl oflecatiihre pedetgyininedind hol d

circuits yt mpFeshc n o8 %M YRS Bplsg ep Vel har d+ .
i e okt R, T e e, ekl SRR A T SR

appa- 105 5%TUa\Sem Ocindﬁbtc&r’r]fﬂomp e, thkhettd?ﬁduh $u|cldm6ﬁ1tonﬁ§.idd$upoﬁ 1RePVI ded

Texas I nstr uYPHrlﬂlO emﬁg iffy) These  ing\iel sampliffgothe signad tiefdrmat he ¢
i nventi ongh gé?qsﬁ‘aﬁlab e e l‘tyﬁ% agy k‘?@’?ﬁ’llgan gﬁfg@g’{fa mwdeéj ‘;‘fes& 125
particul ar I Y BEs@dal Begatioh, £oRBRat e&wItt ewil) leQclt Do

function ma)of tmsttyper }ias bre asttadaby poplic amaiim tsopmntarsaxﬁ‘plﬁzg fsrwardlﬁnh be

achi eved si tg rT S c 9‘1 n B d ﬁ“‘eceﬁst}’eto be
110 t hesegssalie Tohdn "eqsgrod
and appar.at us corrprr se forvva un er ng t

I nvention are equally appl I c- counters of thp sai d £a| rchil d and Texas abl e
to the |l ocating of predeterm ned por- Instrunment Conmpanies. Simlarly the
di- tions of RF pulse envelopes | IWE“"H‘M 50 vi der chain, tiner,
limted bandwi dth inte- of other aB\m 115 gratron
etc. may be conposed of sinmilar typds SN 7400, 57410, 7474, 7490 and. _Qm,e,r.,n_
WHAT WE CLAIM | S: - wel | -known nmenbers of the 7400 famly of 1. A nethod

of |ocati ng a predetermned micro-circuit components. Such devices are
cycl e |n a transmtted puI se envel ope, that 55 aI so manuf actured under t he

o o A PN~

i
|
{

oyi ng Texas envel ope waveform c¢an only occur at '

)

4R R
BR




5 1, 407, 320
5 sanpling to the said predeterm ned cycle and in which said narrow and
wi de bands 2. A nethod as clainmed in claim1l and are respectively adjusted

to—accommodate T wiich the continued said forward for the maxi num
and mninmumtinme sepa- sanpling is effected until the end of the rations,
respectively, of ground and sky- S predeterm neda&ycl e i s reached.

wave pul ses. ¢ 70 3. A hod as clained_in claim
1 and'5 12. A nethod as clained t4%¥8i m 8 and in which the. _cdnt i nued
said foryard T fafd SRS ni0

effected. %“‘%5@%‘355‘21 ’%"%‘ul‘gﬁ é’%ﬁprﬂﬁggﬁs&%&&% gﬁ%ﬁ%dcbmﬁb&teend of the
envel ope isi ghieh thef @omtbédorsaidi- tibrwatds fdrethemxmpmd@tremmmeﬁme Be is

reached, sapplingyig effectedhpntil ihe; epdjof ﬂit?or'ﬁ‘t'ms’alft‘él’e%‘é‘{ﬂ% Aty efqyad and 1%‘5’ Agiret hod as

cl ai med® iMSEHRE ?;Z'%é@%ﬁ Lo efa SUSH "RAULLida0ds RsinfeR el ¥ ad ONG  and i n
whi ch nuI,{lr n,glchstlﬁ coftine&ll adhidt Herwarad mhe:hichrcdesa:romam cdaids forndeY t he pul se

en- of trmm mgdee%mnd h}edom thb ulsen Jwﬁ?ﬁl ?‘9@ until the end of the
--ahéad o S P§ aﬁ] om?tf,‘p va ga %159\ f{ﬂf]’ hggfl‘iqe hMLlai m 1 and
sarrpllng ue&‘nl t f A Nanddh GehicA THalling 6 ¥nd s effec-
. A net duc&&smd aydmdmtlei théapum &nami tlﬁOptb@@bnb ed aydé \byngamplisg si gnal

4 nf or mat i slepaver ich:. the sam e viergerine eyt i vel y
et e e R &tz?i%mammgm .

relativelgd by @Rei Qﬁ&m\rﬁ@govelf f.ﬁctvmtéhelmeeloamued fotvafit mati on with
its deri vairela!hmsly rttvhb leg is effected by me}@ng thepbléai n a nul |
poi nt, an a‘i?%ﬂ"{%v E celving ‘ﬂeﬁﬁ"f wﬁﬁ%’ﬁﬁﬁl?ﬁ?ﬂ s N whd position
of sucho A e@i,yc@tnopgnd 1t16h nSiEpoint fofmkdlyaas i85 | i ted
t 0 a pre-intwhichSsdidGeficHingeis au er cpmsilves @yoles - undatﬂaerputseobnsearch tinme,

af t er whi determinéd mrchvtmeo 1‘ t| o has bee | ocat t he 15.
ol I Y o B g gl

pr edet 85 Nicken) tib Sod téi'Sw Vi ighnt Hors oy GalE o0t | e over
a w der  biang, sigahl iatomktioﬁrhas rbeeanlaca‘tedr pubseei vnmgforaclptgmﬁn uely signal 90 if
no si gnal sajdrgeasehing ip ;tes*lﬂ’iéﬂ &l &ece ;g?lflot“fmi‘ﬂ@t%r’?n ning when
a said seﬁg‘ i et 8‘(\, d“t“BIF E(iffbh RS means c° ng RS Wi e T &pok ecei ved

si gnal 30n & tmefHod a6 cBRRM G clhid TE Snd eambluagdmaagﬁd mfdl'mb.ﬂldﬁﬁaaf:lfvﬁiﬂly dest ect ed;
means Conmadtl@diaw sﬁhc}miws ,11@@ tp-a pise E etayyined successive time intervals

ing and df ined, 563 & EW&@ med in
%meormfteﬁn een si'§J 0; nf(ﬁ&,ﬁf@,ﬁle g d£ ﬂn niie ecEW” ch said

claim1 e sl
sear chlsﬁrgsemh Itirmteaﬂi ztdvameqarheumerfmxmr wullettbr rﬂceleng sndcdmmng ineame 10nt erval s

det er mi -nethe o Eﬂ‘h i me after V\h Eofpared with
~the cycl emg‘,],ﬁég;ﬁt Qcﬁ% nt:{fﬁ’ 1n ,%ﬁl Vea ° lhe radio
f r equencyinhd lch txﬁl%ﬁﬁtfeblpﬂﬂe i sn swﬁer Ble WHAC w&a&&r ve

i nf or nd0 i ewelops. pr esent rreans connectem@rs@amrmhlgtthmwaea@mmldydﬂﬁ:ed in

o Lhor “rtsm;@é B L e o

a nd nar qmuyr cptiad. ﬂdv@ﬁnmpulsas whrchessl tracking napparatus amclmred:hn glaind 15

pr edet é? nirepsgit ctaegrwd |apd syevaves %I“F*va% it hich- ssgﬁg%e fr gﬁw #n 1leappear s;
inthe le ﬁl’ﬂ@%ﬁgm}’ﬁuﬁ ciels) e:f%ﬁr ve with
t he | ast - aﬂr enw@ thlibﬁt cohtaminiting whtch 1s delayed with respect to tHeagaget f Or

cont i nU| ngveﬂ#mmgokmm velppg. 105 8of ﬂterﬁemodbuesvedtmlthemenwnhal m 7 and

| I
to a pildglerdy ‘trntsat%t R R L
envel ope thﬁa &B@ u% lea PR AP similar
radi o-f reground-\ﬂzﬁe pBadremvefo eqmiarﬂteyﬁrst puIlSe Rﬁivdfﬁ 0¢n qqmlsey emeendpber

‘navi gat,j o Eedemmé?‘r‘ tu?* baph gstus; i Cblna 45
tr ansmsﬁt EE“QME -t requency
signal i nnm& N E &nﬁan@ldqculltagthan et&ﬂﬁt{ élg is Ped tl on

gonpri sesp rodmﬁdaldrpdclsk -wave the recep8i dadokfregpencyni tpulad: mlnpd wave pul se

transm te ol F‘%’é‘sda“?ﬁ { afreghing FEPERYE RYH ’é‘“%fﬁd“él Hieguent
convamb-lls B C e s EER A I de

sky-wave publsmzekyma&bﬁ nd comyfardd heith mrpﬂﬁe hublopeva aB.ﬁlﬁo &msame,ltsvmt 50
9. A net hwua@y Nidgi t>f reetl‘alrm@c%d derel sﬂd %E pbtaret s@ﬁ%
T

sel ect g 14558 e (i *egm g g &%‘;m&: °t'éﬁel3 eadi ng
edge of the forner In thrr nder t e ng ad advance of
such overl ap. ground-wave pulse envel ope and the Tirst-

Radi o- f r equency pul se envel oﬂmuumlﬂ"aﬂ”mp ned ti me | nt erval is sub-
t racki ng apparatus as clained i tially three tinmes the
period of said and in which said |écking'means 1s ad- 120 cycle, We
sal d nar rower predeterm ned Justed to operate V\hen the end of Suctt pre-

. 2 a0 o N T




during the forward sanpling. for adjusting the position of such
nul | point 65 11. A nethod as clained in claim 10 forwardly along the
successi ve cycl es under 130 * C L M s * 6

1, 407, 320 t he putseenvetopetosardpredetermed— ety furtteT

anal og-to-digital co'nverte;h %5 cycle. .

nmeans; further integrator d threshold de- 19. Radio-fre uency pul se
envel ope tector means connected with said further tracking ap*parat us as
claimed in @aimi15 analog-to-digital #&3% ter neans,and con- 5 and i

which timng" | [ [

advance or ti %ﬁ&ﬁ“heng% \éth dng‘reﬁeu%%'_‘iw f&ﬂﬁp% é}gﬁ'ﬁ vgr%r-‘nsaned
sanpl e and hol d 19501aﬂiorf£9q1lmo¢3d PB alenvebpmotecuoemnsecbgambﬂ with exid fmlams a
predet erm negd P8 IRAE P
Chverope t he'r il E}ﬂ%ﬁ%@ﬁiﬁfa e
claimed in cl athes ~a deﬂtdﬁnﬁl)éans puI se envelope and :

whi ch there i samraote fcpgqugy clpalsmd:nvqlppel al m~ .

19 connect qg ng% ﬂg ?D% eg't‘ Exlgw ich erepi‘I rovni % il
provided, oper; g |aPpar. Sbécl é(:tea Gatid cﬁyesj :
that the w denasl masrhiihmarsd %Edmﬂblp i5 aimdang adnd . copteiBd [y |m eamhntiamged

over a predet efifieHeal ; 8
R @"’g%&ﬂr %31

sequeney MegBSeda Stb °°g§‘€f§
and advance |Oﬂlb1@upbhré'bﬂﬁﬁum§9@ﬁﬁ skdIEHigUHRH mhuélumghﬁwb ng OVeD -
to control sai dlclpklmniecswcli .each advancél s@24.h Radivdrgenae. :pela:r chmtewnee each

advanced 24" ng::) freenigjﬁ? %ulse enve{%ge gfngjg ﬁéﬁsaﬁmﬁ‘% ﬁ;‘l‘n

Radi o- frequencgmdm cBemdeaau g)ﬁﬂde sem ofaét edid Sapmple- CGM

-20 tracki ng & gm&oremsa adth Cglesle@gcr ator ans

f eedi ng di vi deE b éﬁﬁ“ Hi riﬁ‘{:‘ ans,.

in turn connec VHaI* dequa lﬂ@aﬂrﬁi 1éhSQa18 26 Jldedtiey
anplifying an&thohtdutszrthe:fmnernﬂMh mnecg edarts fig. edsw heoamd’lfhol d
25. Radi o- freq 2 or‘@eﬁgr the Vi %‘p@ gg g&gﬁ%ﬁh t al
converter tra§ hf@%@.ﬁpﬁ{ ﬁsiatelso Fhaki's fetobfleTh %mnﬁérb%tpnm @gdphase

| ock and quadrpﬁtumnecart oligh litited b tr OEHres @mbm. out put s,

the former of inhl émshold v¢fd@elﬂtm€ta4w$ﬁet@¥ut75 70
through a phasg; ﬁﬁ“‘f ;)ug“ ;s aqem’vfmf X
radi o- frequencg,(n @gdq,a‘g @t avidgsNg neans

to change t 138 bmpliw drtemsccompmset cmﬂarsdectlemd tzir:e Radtotfmquanéy \Mpubdw ccutelo e

thereof in res é’O‘F’GCt ithy 61 90 hagbstantiaf fe}“r ted
band i ntegr at - ?ég'i %%ﬂ%ﬁj r ﬁnﬁe %ﬂ ¢

T #%shol d
det ect or rreanSdenvauvaﬁo obﬁalﬁ'& mi;om nhe@fisofot NQ acmwﬂemn AND. ﬁiHNSON
Radi o- frequéﬂcydlustlwlhseosﬂenwéir uglheull printdet- cycl e iGhagered Bafenti Asats pul se

envel ope trackPHgy; u%i‘(’f&g“’ I“%ﬁ(’lle gder, cI ai mABES iy as
her ei nbef ore dggef fu syﬁu;lg]a,ﬁ ld mﬁ sai d backvglr orvvard '

reference to tbunnatedadsrmmyychgelehtmwmgs ancBS sanpl I ng.onizmnwcanprl se cycle

sel ection uen ted vvrth
sai d radi o- frequency pﬁ;&}% 34 Ombers alnds ﬁ?%ﬁeﬁé n-

anplifying neans for conbining t W%e?mmyb%e@mde described wt h
reference to the ac- pul se envel ope signal information with its

conpanyi ng drawi ngs. derivative - to obtain a null point nmeans for CLEVELAND
AND JOHNSON, 40 adjmf,wlg nﬁ tlon of such null point for- Chartered
Pat ent. Agents vvardb)/BEiIAQﬂmrTEd" g g‘@? RRMINGI PART HEREORAGENt s for the
Applicants, the pulse envel ope to sal d pr ST TIRATIEW As ACCEPTED Chancery
House, cycl e, further sanple-and-hold cipg . Chancery Lane,
connected to said E@cﬁAéEf\EeDéﬂca,ozs SRS @pﬁiﬁd'fs%&fﬁ% , . WC2A Printed
for Her Majesty's Stationery Ofice by %urgess C n'( n)

Publ i shed at The Patent Office, 25 Sout hanpton BUI I di'ngs, Londo
from whi ch copi es may be obtained. CRTIFY TH'S, | NCLUDI NS@E
FORM NG PART HEREOF, FO-BE-A-PRINTED CEF| CE COPY OF 2Re
ACCEPTED. ACTI NG FOR COVMPTROLLER THE PATENT. OFFI CE,- 25 Sout harrpt n -

e o UM s




