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60 Figure 3 shows a greatly expanded version of the arrangement shown in Figure 1 with central

controller 1 and its associated peripheral equipment connected with only a single interface subsystem 3,

audio test subsystem 5, video test subsystem 7, and unit under test 4. To this point, the unit under test 4 has

been treated as strictly a player-type unit capable of reproducing audio and video signals from a

prerecorded tape or disc. The phrase “unit under test”, however, carries with it, for the purposes of this

- 65 application, a more complex arrangement comprised of a tape recorder/player 11, a disc player 9, and an
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process continues until all of-the test sanples have been taken for
. anal ys| s by VI deo test 20 subsystem 7 and wrltten into menory 146. The
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Figure 18 shows a bl ock diagram of the audio/video data eval uation
subsystem As explained in connecti @ q4i# lyqig gures 3,4,8,13, and 16, all of
the audi o and video analysis data fromeither tape, disc, or throughput
devi ce, prgdts:eratcommuphevedmrathematfaawemg@tﬂﬁsy'smemssawtomerftoan i gudic

t he evaltt)’athﬁcﬁﬁ‘aﬁ@' '@Eﬂﬁ% S't‘erﬁ“l‘? fetrﬁunaﬁati ;FPF'EH‘P YéR?é’S’ﬂ 1’? 'ldh@s‘ segment.
el ectronic "T?§§ 'H@% qne test s'mmewe

StalySi i 2.5 2en T
< e el

under t Bfthe ofd¥h deboritis SRRk dre, Rha Bkivdugh :wéseﬁamuamats .t&mm.:aaecnme

eval uat i Igted a:ot/e,nbaﬂmmte 51D 23 a{idiS %esO nebfirémé&rits wenkindeqibity nd ldrél ithan n:ajm-
test. Al Cdnsergéativielyrtimangthp repetition retest Whiviethp eempldesodioledswementaycla is rmag can be
eval usr adyleccyels iemery tmreutedft@e ince She pogesh petive mméﬁt 'SHh t!ms'

typi cal %’?F&I"t‘]&t"?eﬁ &’(‘JP'G aﬁﬂ‘”\ﬁsﬁ’ ‘H‘"F‘Err'ﬁ'
bl ock n%tﬁ‘%ﬂe?m %’fﬁzﬁt{ t ;t sﬁgﬁ‘m
source {:gsg,l 53

Corresp : nﬁlSutéﬁ T@S? éf@a;; ﬁ&&)ﬁnﬁﬁqé@cl eO:EIltl‘i tleYng RRbRY

vi deo anmh ¥sdveup Bstemphedasiniaeployesh bersdts which cét‘:bé hmfmrpaﬁdeodeﬁmugm
anal ysi shetidéddiscwijl pe caughtip tredesticeubldof njhwekof pladingAimeaEiitherrogrethe sitesd abditich

conpar esnformatipasian be analyzed withakrAYAMS eliminates F8:ich tighet thkendp frfappallyabserying andior
rout ed tBanpany tah'pe rnewreraeréﬁmﬂeépwé%fawqw%mneﬂ'tsueteerv&gea'quﬁé"reieec s

of di {3 & Rl Hllotmatls IS FHRALA! Olve 238, BLOS
R e R e e e T
i St O dHatily SViGdiL Signal -eddulement %@ﬁ&n'&&u bé | ddHbfiSed in1Q a h.o

video coxgeafdaioty, $h k6 el HOwithD ' atiBe dhmt.mewr@eh ibeig fréandd o illustrate the
conpasd samoivateht hivenesofgmaiipdexingoamd seissequenparchveinp pf thb lead-iredriddead-out fdrvigled haalities
uni que dwith cappropfiate hpraes vl siogoplgesrogs end ﬂa’eﬂmésle?ﬂawéfceweemo defi ned.

Fi gur es 19 ilarly} the manper ig Which viisp pera(ngter anglysiprand en@lation have beendeserhed herein
concept cogtd piita 1fsp é’é‘%‘ﬂ?y iR P " anahyps 319, eElugron R §‘é"'? iPRRMAES-Fi gure 19,
tapexevaluatlon shows that a video tape 154 is prepared by recording on
program t ape recorder 145 the picture and/or sound from a program source
143. Gbnerally, the picture and sound program source is that of a
custoner's master video tape or a notion picture film In either case, 45
tape /54 is prepared fromthe customer's tape or film program source for
the purposes of using tape 154 as a pre-mastering tape for eventual use in
preparing the disc master. At the tine the programis recorded on tape 154
by recorder 155, appropriate video test signals fromtest signal generator
148 are recorded during the vertical interval portions of the program In
prep&fing the pre-mastering tape 154, sufficient time is left before the
program material and after the program material on the tape so as to all ow
for insertion of the 50 |ead-in and | ead-out audio test tones. Thus, at the
ty ne the programis recorded on the pre-nastering tape 154, or at a later
~timegsas desired, audio test tones are recorded on tape recorder 150 (or
tape recorder 145 if desired), and the resulting tape 154 now contai ns

| ead-in test tones, programmaterial, and | ead-out test tones. A player 156
outputs the audio and video signals to their respective analyzer 158, and

t he §§ characteristics of the test paraneters neasured by anal yzer 158 form
pararfneter list 154 which can take the formof a visual display or hard copy
readout. At this point, other than the application of audio test tones
during lead-in and | ead-out, "tape analyzing" has been acconplished, and
the character of the tape is reflected in the analysis of the tested
paraaeters listed in paraneter list 164, and this type of analyzing is not
uncommon in the tape manufacturing field. The present invention, however,
goes beyond nere 60 analysis of a signal source in that, fromthe paraneter
list 164, paranmeter deviation |imts are set, either manually or under
conpyger control by limts setter 166. The range of paraneter deviations
permitted by linmts setter 166 can be established by applying a percentage
figure to the nmeasured paraneter of the paraneter |ist 164 and storing the
deviation imts so derived in a signature store 168. Desirably, prior to
the listing of the paraneter analyzed in paranmeter list 164, a fixed
"stanfards table 162 is used as a conmobn 65 (e.g. NTSC, PAL, or SECAM
standard for conparing the output of the analyzer 158 in conparator 160.
For 11 0 117 910 exanple, where thei¥ederal Comruni cati ons Comm ssion,
SMPTE, ElA,. or other standards group has established precise paraneter
tolerance limtations on audio and video signals, conparator 160 ensures

t hat the paraneters Ilsted |n paraneter list 164 are mnthln such |ndustry
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'f'_-Correspondi ng signals frommaster and copy are analyzed in analyzer 158 and
& evaluated in evaluator 171 by conpar id]w_qﬁhg ﬂ gnature in signature store
# 168 with the output of analyzer 158. The quality of the copy is thus

'i_ i conpared agai nst essentially two standards, the industry accepted standards
g according to standards table 162, and an internal manufacturer’'s standards
~set by limts setter 166. As a result, the signal evaluated 10 by eval uator

1 171 is not rrerely wei ght Qﬂw alons,tmflxed i ndustry s;ta,ndards as $een

4 dorfe in the past mb,ut i s g @thdry Cd%par ed aglighst a S & gnat ure” 'h is
% representative off &he ch&A@8r of the recofM ng prd®ess which §HPGd be

- repeatabl e withimEertain limtations. In this way, the degradation of the
. copyi ng process can be eval uat ed agal nst a nore realistic reference, i.e.,
4 against a prsvi ousff:y recAQRY g using @ sangg & nd of tape, =same

" recorder, arfd sarrEDSI gnaF"MﬂJ?.;ce $H that thHege latdg itens canwbev
nul |ifi ed astp 15Ttheir contributory effects. As conpared with ‘anal yzi ng
4§ processes V\/H‘P@ evdl uate a recovered tape si gnal against fixed, often
§ calcul ated Lds, ebabu%l ol COPY, Qb oSi M| &f orecorded pragiam

against a "< .;,e" peSE l~n%ﬁmnuf act@% to & 8point smal g@?
out - of -t ol ertao;ce%'&w ati 8ns "a?id thus al | ow?§ol ati n*®of the proPI®H areas
of a proces%g{o that corrective action can be taken. Simlarly, conparing
agai.nst a "sEghature" 20 characteristic can show the degrading effect of a
{ process evergz#hen the signal retrieved fromthe second and subsequent
" recordings ' g W thin tobskanees-as conpareggto fixed standards. |n other

words, it |$§)n€e&,vabl e NYIOT R particF & rec@@ing process—vt%e t est

results of y %9 a p&tftllar parameterRf’s withif extrerrelyét
limts and Svore-opti nim val ue than i ndustry standards requi res. As a
result, the Sgnature wll reflect an unusually high standard for t.hat
parti cul ar r“amata . Thggmggge,sult of ge@ting Iy 25 limts-8gmthe
basi s of prlg)r tes® resuftsScED i ndust ry@gst andgyds. Thus, agS@e part
of the recordli ng pgocess degrades for exanplte, in the productl dn'df the
tape itself, eval fdtor 171 may fail a tested unit because the paraneter of
i nt er est IJ_es outS|de t hg & ki S &£t by Ilng,t,s settes 166, even though
anal ysi s o# that dpgramet 8~ SpwsTthat it i L& thinkTceptable i RS ry
st andar ds 3ccord to sBanbd'ds table 162.K Rnowi nd The rel ati onos%vp
bet ween th'® manufdtturing process for the tape and the particul ar pararret er
30 tested, immediate corrective action can be taken. O herw se, such a
defect, especiallyyin co%%?‘oﬁfﬂmth ot hé&t 8def ec&g coul d ren? & he
product (tape in tBis exarﬁ)l e) Gsabl e, and such knowl edge wou cone to
the attention of the manufacturer after the fact, i.e., after receiving
many conplaints by its customers. Evaluator 171 may be inplenented in sone
form of sophisticated conparator in which each of a | arge nunber of
paranet er val ues from anal yzer 158 is conpared with a pair of nunbers for
. each such value stored in signature store 168, the two values from
signature store 168 being upper and lower limts within which the paranmeter
bei ng evaluated nust fall. The_eval uati on output signal is tden a printed
tabl e of data snowing a |ist o% paranmeters, the tol erances tabl i shed by
limts setter ]%6 the val ue off each paraneter beingzeval uated by eval uat or
171, and out-of@tol erance limPs hformation. A san%e of a i abl
constructed is Shdgln in Tabl es¥ | o and Iﬁ whi cg re @resclosgely
associated withethe "disc ev%@atr‘onb showr%gn Fi gp:r;e 20o Reterrin§ to
Figure 20, the ddigc eval uatigg' ﬁ:héma |sSe‘pr§se§t§d tfer tHe Name
conponents are §sho¥n as were SBowny i m Fi gurﬂ'e<19<vm whut he wwdokt i ¢ ¥f t he
di sc mastering “a’ec‘dr d@r 473 aﬁ %og} ated ¥ nctul o% bl (gg:ksv lQui @i S
schenme, eval uator. g?lEevgladlatgs:ﬂi SApe si ﬁat Breg Q._redil ros@l%lgure

store 168 rel ative~togt ha ucnrmqﬁn gggj' gg:wm na&u« tor el iF55Egnature

store 231. Wen pr§ rr,tast r 124 i r] |héﬁ§/er 156, m ng
that a tape "signabur@" %g"b’ém%qéﬁ rcgj eﬁ[%gdegcr red |Ec&1ne%t%§n with
Figure 19. the proﬁram material and test tones &re transterred to video
disc 177 by disc mastering recorder 3 It s to be noted that both |ead-in
and |l ead-out signals are transferred to the video disc 177 along with
program material in order that analysis of a disc can be perfornmed using
the sane test signal sources as those associated with the pre-nmastering
tape. Bl ocks 217 through 223 representsighe najor process steps in tre
production of a video disc from exposure and devel opnent in bl ock 217

t hrough appl yi ng adhesive and putting together the two disc halves to form
a conpl eted two-sided disc in bl ock 223. A di sc pl ayer 224 then pI ays the
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In any event. assumng the results of analyzer 226 are tol erabl e agai nst
fixed industry standards, the anal yz@r11294@0s are sent to signature table
229 and stored in signature store 231. Recalling that the |ead-in and

| ead-out test tones are accunulated in real tinme in | ess than one-half
second and that certain audio and video tests are perforned on the active
program mat eri al, under manual or conputer control, evaluator 171 recalls
the-tape signature fromstore 168 and the disc signhature fromstore 231 and
cOfrpar es paraneter-for-paraneter the two signatures. Again, a visual ‘
di splay or hard prigtread@8 88 38! abl e t ogly Os1l7 910 showy haw wel |
the particul ar disdllias perg §r@edNagai nst it sgpke- nmasgey i ng count & BBt
(reference again Tdbes |, I and 111). The inp%rtanc‘é‘“of measuri NGTIT ke
parts of the copy and master has been nentioned previously, and the | ogic
and wi sdom of this i.g rathey qbyious Accordingly, in addition to the
"signature" containi Eg S Bp&Epteg @nal ysis ¥Sbults @8d tol er ance ange
limts, it is ®ssentnal that Pthe " t-dpe signatué" cop&ise in i t sqmpkse- up

t he parti cul arg;;frane{ﬁnurrbers at which video and audi o active program
analysis is t@pake place. In this manner, the "personality" of a
"signature" ig,Bot ey chaBargRig8@with allgef thedaformation Lo ppke a
signature comBg s@iat ang FphE~andi at any séep in hg process, B E gure
20,: for exanpl@®® t @g<mast eP Hisc has a photoresist | &3r at pointYA En t he
process, is egmsed and devel oped at point B, netalized at 10 point C
made into a scflper at point D to produce a one-sided (1 x) plastic replica
&t/ point E, pro¥i ded with AIEN @ Eve coati mygat po@rg F, and a grotective
coating at pol& gand fiSF EW Nconbi ned wi pdpia secgngl- hal f di SG~ hiagf orm a
conpl eted di s@42xPat poimt H It is inport&nt to note at this ponnf that,
as with any rngi cating process, sone degradation of the program nmateri al

t hrough each ét%p ofagthe L BGE S50 &R0 be expegt ed at LQoi nts A-H.

Furthernore, Si® 15z7legr a®BiPE ©& Be expect 3 bet vk points A FHB B may
be | ess than Bt expected Bé¥fleen points 8 afll C, 68& Accordi ng¥,Tan
application he g)esent i nvention concerns playing the disc from any
point in the Process and establishing a "signature" for each of the points
A through B The igventio@ &RE PEWi des subggantialgy "real -ti mg's o

eval uation%for coZ il ati o@ VR ~i'Mprocess"g@etivitggs to causec e
super vi sor Bal per @fnel t& Shut down or nodi®y equi pment before &ny great

| oss of maferial and enpl oyee tinme. 20 Additionally, out-of-tolerance
paraneter trends can be r oo sersed, and ke | nfagati on gat hgr by
conparing process sﬁgnat u?gcag egc% step i ™ fhe pr&¥ss, so as gc‘g%mrove
speci fic manufacturgng processes ®r process steps due to the highly
"accurate and repetitive objective testing capabilities that "signature"”
testing provides. Such trend information can be used to foresee potenti al
Brobl ens, even though on an absolute scale, the“paraneters tested are
within acceptable limts. Final By, by varying the 25 process Saraneters at
each nmajor step in the process,g)roduct i mprovement can be erfpanced by
observing the "signature" conpal sgns when tenper atu@s, pressuresg; process
times, etc., arevaried. Concert_ﬂ neg g,l Sc e\gll_,uati on"$ in vieaw of §Ee fact
that video disc &l a&ers are ofe Pecent Aesi g1y St he pee@ent ? nv@nti @gcan be
used in eval uatighg @I ayer consﬁgtegcy.z For @(%inpge, <ast e @& ch@di ng
discs in Figure&O,uit he sane @& §c Q,anﬁae pl gred acE"én a@u erE@ Tdi sc
pl ayers 224, an adsi:gnazt-ure';l_:ﬁf Bhe w30l @/QI’S"C&E%G dgyel=Hped ~and
compared with tie ‘@i @atFe" 2B i $hed f g aZknB@ go&dl B aydBaThe use
of this inventign WthE"tBepydhpd i dgvi tSesE!};ucg ag fdi & argl 2
amplifiers and §e@ aI:efEetgg devBced B eBBecho =z bDs, @i EriPatfon
anplifiers, liniteS, andE&%s 7 RBE hts Beef Fenbi 08¢l eat] i & . F28re 21
shows such a schem& Srnce the eval uakion procedtre requi ks Ppreparing a
"signature" of a throughput reference unit 234, a 35 separate path for a

t hr oughput under test 235 is shown in Figure 21. The unit under test is
shown to have its own anal yzer 226, signature table 229, and signature
store 231. O course, in the interest of econony, a schene simlar to that
of Figure 19 could al so have been used, wherein analyzer 158 could be tine
shared with the referenced unit 234 and unit under test 235. In such a
case, analyzer 226, signature table 229, and signature store 231 would be
unnecessary. 40 Li kewi se, in case'®f need, ratherthan taking the output
of analyzer 158 in Figure 19 directly to evaluator 171. a separate

anal yzer, signature table, -and signature store as in Figure 21 could have
been used. Finally, Figure 22 illustrates the manner in which digital
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to be evaluated is audio or vi deo a pI ayer, termed device under test 238, -
outputs its signal to the AID 4% ? 237, and the digital formof the
signal is stored in digital rrermry 3. If necessary, as was with the audio
test tones during lead-in and | ead-out, a recirculate control 240 feeds
back the selected digital portion of the stored signal in a |oop around
fashion so as tg) out put a continuous version of the stored signal to DA
converter 239. Hhe anal ogsversskon of -.the signal is then analyzed in
anél'yzer <26, 3y signat ure=tabl e 1 s established, and the  anal yzing results
are stored in ghature store 231 for later evaI uation in 50 conparat or

171. Tablfeol is a printout of the results of "signature" evaluation during
| ead-in cﬂPwa vi deo disc. The sel ected paraneters anaI yzed for the disc
exanpl e B&Y g l i gled biy bhed et band £ ugy bes'Shghat ur e”

conpari s@g sgPRwnd H 3 e E\@)mdfmiﬁﬁﬁhrgéﬁ@E@i%&?@“one group for
audi o chegdifel v ¥nd2fNotfler g oupT or adtiTo CHaRTEF 2™ TieRcenter col um

for each &anne lists the value of the disc analysis 55 nmeasurenent for
each par er, while the two values on either side of the center colum

i
|
nalh &' old 8id & S8l e Wiwld 81 1 8 S8td 8/ 186 ~0h £i gure 20.

Tabl o |1 GHov Mo B8 34 B3 B S BHHE SorBoR Do B 3 BA8 out of the
N NS PRETMENfRr , " Table MY s8 ? He&” M USoReval uati on test
n
y

n
addi tional colum of information is shown, that of the
act ual t@@ anal ysi s nmeasurenents from which upper and Iovver limts for the
[

SIQnatur@‘” ggar S JEILAILRY HF ED LB b MhigoehiLE HlPgl, 166. In this

conmnecti @& mmégm@smgzmggea@gggg@gggfﬂetr| eved at the
rate of :E se‘a Pt s2PRM PETOVRUT(VEY ti cal™ Trafe? Fal &) “eme Tnstrunments such

as the He ett Packard 8903A Audi o Anal yzer are avail able which can neasure
a given paraneter in typically 2.5 seconds or |ess. Since each segnent of

the 65 lead-i % gst L QRS d S IS OL AN E AN ,0e sudh @, geasurenent, it

is recircul at%® wasmﬁggugngq;gagﬂ‘el:;“@mmggg(;mg;g;g roduce a
conti nuous ver&on PHRMeBf for th¥ | ength of“t‘Tﬁé”ﬁéEE's%a’r? to performall

audi o neasurenents by the anal yzer before going on to retrieving and
conti numusl y IooB| ng L t he second t%st S€ rrent Si nece a Iar ge nunber of
measur egents m@zbemm&"\&tm‘n % gﬁj % 3 e:ghe avai | abl e
anal yzeF can p& gorm Lfns anﬁly |sz n 2:.\? ec é Phe maxi mum

| ength of tine n‘écess°af’y for the 5 anal°y°zer lkz)\rmtge.\say as many as 11
measurenents in test franme 1 is about 27.5 seconds. Accor di ngly, the

recirculate control 99 shown in Figures 8 and 11 need only recircul ate the
tone segnent for a maximumtine of 27.5 seconds. Furthernore, and al t hough

the present inventionis not limted to the specific tests |isted above, to

-conpl ete all 23 audio test measurenments would require re than 57.5
seconds. Conservatively then, the repetition rate at who& the conplete
gudi o neasurenent cycle is repeated can be 10 one cycl ex@ery m nut e. Then,
‘since the | ongest active progran@test is the nono/ non-nfg check. ad since
this check can be conpl eted eachz65.5 seconds, it is cl®a that advantage
can be taken of the AVOVB systerto weed out def ective giggcs in only a few
m nut es of @cor di ng/ pl ayi§ ti r@ T@S concept can be gardi-ed out on video

di scs produgd by the net & illgstr e®BFn Ligure 20 (X §®osed to the

di rect read@fter_,—vvrl te H'Eess)ﬁéi),_q:%two 2able to de Eglef ective discs
at any poi nig al ol¥g,t he pdg&gss |§H)glglzz§§ Eq\\{v nq, zourse, defects
not contai néd cl H&eggzgép ﬁ@%ﬂi@ lgg‘ﬁg)g KX 5%5@ Bgs eval uated wil |
not show upd nst & lez'«’)étg@g(':e?g?ﬁ_e 888 unlform

par anet er degr adgt oG gDt _%%&g@ﬂﬁ-—w o ko R in the first
coupl e of nigut eg ok HreFid gl:‘:r%:: & e g%%t%s%%é% which

i nformati on can bes analyZ&a™ W Fh +hd SavaVe S &’ me taken in

manual | y obserV|nd3and/or manual | y taki ng @?asurenents under prior
techni ques. THewm again, all subjective evaluation of the disc is - 20
~elimnated. Gl gpreferred enbodi nents of the invention have been descri bed
above. One skglded in the art however, will recognize that where audio
si gnal measur@ments were made in the manner of Figures 7-11. clearly video
si gnal neasurenents, custom or standard, can be perforned in a simlar
manner. Accordingly, the blocks |labelled with "audi 0" designations nerely
need being renanmed to illustrate t 25 equival ent manner of multipl exi ng and
subsequent anal yzing of the | ead-im7and | ead-out for video qualities (with
appropri ate changes of signal sources and timng figures, of course).
Simlarly, the manner in which video paraneter anal ysis and eval uati on have
been descrlbed hereln could mnth | i ke anal ogy, apply to the analysis and
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30 35 40 45 50 55 60 65. 14 0 117 910 [err] 0 117 910 [err] 0 117
0910 z [err] 0 117 910 [errP 11709407 910 Clainms 1. Apparatus for

anal yzi ng prescribed paraneters of an analog el ectrical signal, conprising;
means (23) for receiving a sequence of separate anal og el ectrical signal
segnents. having a real tinme sequence 5 rate, each segnent containing at

| east one audi o tegst Ssignal having a corresponding real time waveform
storage neans 3) c@upled to said receiving neans for-accunul ating said
sefluence of si'gnal s€gments received in real tine; characterized by:
control neans @395) cBupled to said storage neans for serially sequentially
rel easi ng the quunulated sequence of signal segnents from said storage
means at an outPgt seguence rate slower than said real tine sequence rate
whil e maintainidg B sudi oRLAIFYH8s KILBB&M B0 corresponding real
time wavefornsEand§ gral apaf R0 netfis XN PP g@upl ed to said storage
nmeans far rece%ﬂ&ng Sai d rel eas®d sequence of signal! segnents at said

sl ower - out put §%guence rate and perform ng neasurenents on each said audio
test signal oftegch said segnent. 2. The apparatus as clainmed in Claim]1,
characterized i;"tn(t rmﬁi s d sTREBBS BB i 08 3B BB s contained audio test
tones are spacgli rﬁ% me equellv §R & s&am pRig o8 @Sk st andard tel evision
signal 15 OThe~apparatus &s clainmed in O ailm2, characterized in that
sai.d scan perigggcorresponds to the time period between verti cal no
synchroni zati o ul sgs of a standard television signal. 4. The apparatus as §
clLained in any® g;g g 1 t8 PSSR LRerRR2R VG Kight . said apparatus '
'Q?Tpri ses an afhl ogsp- & gi t @Y pPver ve® (FH O Berei ving sai d sequence
of separate an® og eFectrical. $ignal segnents hdvirlg said real tine. X
sequence rate; said storage neans (33) conprises a digital nenory; and said §
20 apparatus further Jncludes a digital-to-analog converter (39) connected
between sai d. st or aggWredhs alR 841 @ YPRal SHBIY LB Jreans for converting
sai d sequence of sif
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sequence rate to analog format for processing by said signal analyzer

nmeans. 5. The apparatus as clai megl 117 @edm 4, characteri mlﬂm:nnﬂnmu“l
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