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LEXtGOil CP.1
DIGITALAUDIO
ENVIRONMENT
PROCESSOR

Manutaclurer's Specifi calion5
Frequency Respon6a: Anaog l0

Hz to 100 kHz +1 -3 dBi dlgi ta,
10 Hz to 16 kHz. +1. -3 dB.

TllD! Less than 0.05% al maxlmum
level, all channels

Itinimum Inpul Leve} 300 nrv ms
Ita-ximum Outpul Levet 3.5 V ms.
Input l pedance! 50 kilohms,
Oulpul tmped.nc6! 500 ohms.
S/l{ Ratio:85 dBA. relerred to max-

mum level al 1 kHz.
Power Requiremenls: 120 V a.c.,

60 Hz
Dim€n3ionr!  17 in.  W x 2l , ln.  H x

12./,ln. D (43.2 cm x 6.4 cm x
31 8 cm).

Weight I1 bs. (5 kg).
P ce: $1,295.
Cofipeny Addros3: i00 Beaver St.,

Waltham, Mass. 02154.
For leralure. circle No. 9l
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Lexcon s we known ior ts many recording studio and
prolessona soLrnd renforcemenl prodlcls.  The cP I  sur
rolnd processor s ts Irs l  home hgh t ide ty product how-
ever and an nleresling one t is. Sophslicaled pfocessors
Irom othef manulacturers have prograrns thal are based on
a seies of acoustca measurements al  specf ic perfor
rnance sles The CP.]. on the olher hand, has programs
that are based of lLrndamenla characterist cs ol good per
tomance ha s n general Lexicon revewed the work ol
many peope (Manfred Schroeder,  A Fl  Marsha ,  Mchae
Bafion and others) to aid in pinpoinling the ir.portanl fac
tors that needed lo be underslood

A roug h summafy ol lhe conc usion s lrom lhls ana ysis s
that the besl ha s generate larqe dtlerences n sound
between the two ears ol the concert goer l\,4lchae Barron
lound that lhls characleislic was created by atera, sLde'
ways mov ng refected sound and he delined it as spata
mpresson (Sl)  Ony the rel iect ions movng from sde to
s cle produce S those from olher direclions aclua y muddy
the sound. The CP-] ls designed to nc.ease S trom lhe
orig nal recording or lo generate a new acousl c env ron-
menl (Sorne readers rnlght ike Io refer lo Eary Latera
Ref eclions n So..e flodern Conce( Nalls, ' by Lothar Cr,6
mer n lhe March l989 issue al \he Jaunalalthe Acausttcal
Soctety af Aneuca.)

In the CP'l s Panorama programs Sl is exlracled Trom
lhe record ng and processed to ncrease iis etlect; the
choicesare Norma Wlde and Binaural  Bnaural  a
program un que lo the cP l .  creales a rea rstc sound le d
lrom a soLrrce that was recorcled for binauraL headphone
isten ng When a slener s n lhe correcl spot, these pro-
grams provde an almost idea re crealion ol the orgina
record ng space D gilaL processing s used lo cance the
crosstalk betweef lhe slener s ears lrom the d llerent oLrd
speakers The cance atonishlghorder mlch better lhan
lhe first order approach used by some processors and
oudspeakers Wlh lhe CP 1s Panofama program the
solrnd ls elfectvey spread frorn the lwo front oudspeakers
n a \4de arc in l ronl  oi  rhe l is lener Addng speakers
ncreases the rea ism 01 the lllsion

The Lexcon's 'Ambence and Reverb programs three
ol each lype provide s g.als Ior dr ving w de y space.l s de
ancl rear speakerc. directy exci tng sdeways solnd and
heighlening the impacl over a arge slening area When
there are no slde speakers these programs can be set to
include a Panorama' effect, to move lhe stereo mage
oltward, pasl  lhe main speakers The 'Ambence and
''Reverb programs transform the isten ng room nto a new
acoust ic space, provld ng sx choices ol  envronment to
malch the mLrsc and the stener'S mood Un ke some olherqa 9-r ta(o.s. teL-a(or p,o.ct- . ,  I  pr-opo p.  q

The Arnbience programs generale s de and rear rel ec
tion patlerns ke lhose of idea zed rooms and concert ha s.
The Feverb programs are simi iar bul  lhey pace more
emphasrs on rch, dense reverberanl decay than on eary
refectons Large h gh y reverberant spaces are we simu-
ated Choices of 'Smal l  "Medium and Large," for both
'Ama'ence and Beverb provde consderabe l lexbi l l ty
n iind ng lhe des red hall deplh veness and iea sm to
malch c ass ca popular iazz, or rock musc

The CP-l  lncorporates lhe l ! .st  compeley dgita Doby
Pro-Logic surround decoder.  t  s the only processor wlh
arJtomal ic correcton of az muth and channel-baance eF
rors which are the most common probems ln current ly
available I ms. Lexrcon has a so nc uded a Stereo" logic
program ior playing slereo mus c Ihrolgh a s!ftound so!nd
speaker setup and Mono' og c lor expand ng monaura

A oi the presel prograans d scussed above have param
eters that can be r.odiled ior slorage in any o1 12 user
program posl ions lhe CP-l  has a front-pane LCD display
for programs paramelers and level changes An nput eve
meler he ps you sei max m!m Ieve s which are hlgh eno!gh
for good processing without ca!sing dlslonion. The man
slde rear, center and subwooler outputs have leve set
pots The uf t has a switch to get a phanlom center mode,
in case a cenler speaker ls nol used An unlsua and
va uab e feature of th s Lexlcon processor s thal rt can be
internally conligured to match any ol l2 speaker ayouts in

Control Layout
The Lex con CP-] has a relatve y simp e lront panel wilh

easily read whlte designatons. From the far lell are three
pa rs ot mechan ca y intenocked plshbuttons: Source
( 1" and |  )  Mon lor '  (  Source and Tape ) and Tape
( Dre drd ,oo5.)  p.e -errs t re rape decr gers t fe
\qra L, ldfF.ed. o.  p,--pro a5 rrq Po opp esp'o ecs-
ng lo the tape output from lhe CP-l thereby including
ellects if whal is being recorded For such record ng, the
iJnit must be in ils lwo speaker confguraton mode (These
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The "Binaural" program in
the CP-1 creates realistic
soundfields, via speakers,
from recordings made for
binaural headphone use.

modes wi be d scLrssed aler ) Next on the rlght is the
lnput Level" control, with a handy bar lype knob Above s

tire very Lrsefu horizontal lnpulleve metef with ll green
LED segrnents and one red segment ior each channe
nput meiers are essenlia for unils wlth d g tal circulry, to
ensure lhat the leve is h gh enough ior the best process ng
!'!l nol so hrgh as to cause overoad

To the ight ol the meters s the two- ne aphanurneac
dspay. Each ine can have up to 16 amber characters
announc ng programs, parameters, levels and olhef uselul
inlormalion When you turn on lhe CP-], lhe software's
verson number and copyright date and thef the speaker
contguraton, are dispayed for 2 S each. The ast-used
program s then shown unt I changes are made (Deta s ol
what s displayed w ll be prov ded when lhe remote contro
s d scussed ) Further lo the rghi are lhree square LEDS.
The firsl which s green. goes on whenever a button s
pushed on the remote conlro The red Syslem l\llte LED
ls next, fo lowed by lhe orange Ellect Mute' ind cator The
"Powei on/olf switch s at the ower riglrt end of the pane.

From rght lo eft, on the back panel are gold plated
stereo pairs for "  nputs" ( ' l 'and |  )  t i ren the tape input
and oulpul lacks Fu(her lo the lelt are lhe jacks and lr m
pols for the Center 'Sub Wooier '  Man Sde and
''Real outputs The trim pot knobs are very sma bLrl lhe I
good knur ng makes them easy to lurn Flav ng convenlenl
l rms o. a lhe channels makes matching levels much
easier and m g ad Lexicon p.ovided them. To the rght oJ
lhe subwoofer Jack s a Center/Out Phantonvln pLrshbut
lon. Th s sw tch ensu res that centered nlormaUon suchas
dlalog rs fed lo lhe center outpLil ony if the channe ls
operaling with a speaker.

I  removed lhe top and sde cover 10 gel a ook at the
niernal construction. What at i rsl appeafed 1o be one h gh
qlality chassls-sze pc board was actually two boards
They are separated by a front lo back sUilen ng rait wh ch
aso provrdes molrnling ior lhe power translormer. Ths
transformer was barely hot after hours ol operallon wth the
cover ln pace and the manua and some other papers on
top A I of the parts and adjuslmenis are ldentlied I could
prck out elemenls ol the c rcuitry which demonstraled lhe
slereo processing capabl ly A Lexicon VLSI chip caLrght
my atlenlion as did the Zilog 280 CPU The abel on lhe
sockel'mounted Lexicon sottware chip showed that t was
Version 1.04. Th s is a very inleresting and potentia y nrpo.
tant lealure: ll there is an update in the pfograms lo mprove
perlormance, a s mp e chip rep acemenl is poss b e for atl
owners. As mentioned earler the user can check the soll-
ware version of h s un t iust by watching the d splay \rhen he
turns the CP 1 on A smal touch, perhaps, blr ta good one

A srral board lor lhe trini pols and associated circLritry s
well supporled at ihe back panel noted t\ao fuses n c ips
near lhe transformer The comblnallon of the center rail and
two s de fal s estab ishes good rigldily for lhe un ti t's even
betler with the cover in place. Fack adaptors afe available
fo.the CP-1. According to Lex con lhese are trays which go
amosl al l  ihe way back lo lhe rear of lhe uni l  Thats an
rmprovem-anl on lhe lsua mountng ears whch are ony
acceptabe lor use in systems that arent moved around
much For use in a €ck thal s transported lrequenlly (adm t

led y unlikei for a home Lrnit I ke th s) | d preier to see the
un t anchored at the back as we , to min mize lront pane

A I program seleclions and parameter changes are rnade
wilh tfre remole controlunit. The Lexcon controller s smalter
than lhose 1or some olher surroLrnd un ts and s easly held
and actuated l ls 26 blr t tons are posl ioned n a ogca
ar.angemenl From the emittng end are four columns of
buttons, rn six rows and then a lina lwo-bLrlton row.

The lrsl four rows are lor programs and parameters The
program buttons are n the I rsl lhree co Lrmns wth Panora-
ma in lhe l rs l  row Amblence" n lhe second Reverb" n
thethrd and Sunolnd i{r  lhe lourth Panorarna provides
p og arr"  w h er larceo al"  : l  Jo rro or o ' re rrJs L ol
lms. l t  s ef lectve even when usng iusl  two lront oud
speakers. The choices are from the eft :  "Norma. W de."
and B naural  'Binaural  s a prcgram speci lcal ly de
signed for loudspeaker reproducton 01 recordings rnade
wlth a dummy head. This program s unque. as far as I
(rod ard 

^o 
i id be ,e ,  Ls" 'L r  l l  .  i .  '  n t ,  (

The Amblence programs are 'Snral l  Medum." and
' Large and simulate concert ha ls of difiereni sizes gener
at ng reilectons ol approprale d rectiona ry de ay, and
spectral shape and send ng lhenr to s de and rear speak
ers. Amb ence" has an adluslable veness parameter but
''Reverb is prelerable when you want long reverberaton
limes. "Reverb has Sma| "Medium ancl Large pro
grams lor smual ing rooms of three szes wth the Lrse ol
side and rear channes The Suro!nd'  programs are
' 'Mono, Stereo. and Doby Pro-Logic.  ndcated by lhe
standard doube-D symbol.  'Mono logic expands the nru
sic and ellects on monaLjral f ms wh le leavlng ihe dlaLog n
the fronl center 'Stereo oglc enhances m!sic by bringing
n lhe surround speakers and lt alows adlustment 01 pa-
rarnelers lhat are ixed in the Dolby Pro Logc prograrn
wh ch provldes lhe same decod ng used n Do by Stereo
theate. sysiems and uses !p to eght speakers

The foLrrlh column ol lhe remote's program secuon has a
8ank" bulton to swtch between lwo program memory

banks (lor 1 2 lactory'preset prog rams and 1 2 u ser-mod lied
ones).  a Parar. 'bul lon to cycle lhrough the adlustabe
parameters and a palr ol buttons to adjust each parameler

When Bank is pushed, t swilches to lhe other sel oJ
mer.ories wlholl chang ng progranr numbef rather than
swlcfrng to whatever program was ast rrsed in lhat bank.
Becalrse I slore my modined programs n the same memory
posiilons as lhe preset programs I derived thern lrom find
that Lexlcon s approach makes comparisons between pre
set and user vers ons easrer

Hold ng Bank in for a lew seconcls pLrls lhe CP 1 ifto
conligLrratlon mode LCD Contrast Adl appears ln the
clisplay. and the parameter up/down bLrnons afe !sed to sel
lhe contrasl lo persona preference. Pushing Param wh e
lhe above wo.ds are stll displayed will get the currenl
speaKer conl guraron.

There are 12 such conlgurat ions and a change to ary
other one s a simple matter ot pushng lhe lp/down brr
tons. The choces are: Two maln speakers: two man and
one cenler speakeri two man and one rear speaker: two
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The CP-1's Dolby Pro-Logic
surround decoder section,
totally digital and with
automatic correction, is
the firstofitskind.

rnarn and two rear speakersi two main and two sde speak-
ersi lwo marn, one center, and one rear speaker; two main,
one center and two sde speakersi  two man, one cenler,
and two rear speakersi two main, two s de, and two reaT
speakersi two man one center two sde, and two rear
speakersi two marn, one cenler, lwo side, and one rear
speaker and lwo r|1ain, two s de, and one rear speaker.

Whatever cholce ls made, lhe lrcnl-panel display shows
what lhe combnanon is i .e.  "Conl iguraton: 11,2FR 1CT
25 lBE" The CP-l  automal icaly responds to whalever
conlguraUon you seect by changing its nlernal connec-
lrons and processing to get lhe best resuls wlth both the
se ected program and lhe actuai speaker compement be-
Ing used. t s very easy to rnake changes ln lhe surround
syslem add ng speakers or moving lhem and reconliguring
lhe system eleclronically by plsh ng butlons

Modifable parameters, prmari ly lor the 'Panorama, '
''Ambence and Beverb programs, can be slored in the
user program bank (Al of lhe programs atso have Set
Progfam Name'and l4er.orize Program commands.) n
the io owing d scusson ol parameters and lhe I poss ble
vdlr e\. iio 'acrorv p e(F deld I valLes a e sl-owr I pa-
rentheses. In a Panorama program the lirst push of
Pararr" gets ' lnpl t  Balance," which has t16 steps rea,

tve lo cenier zero (  0 ) .  Next are 'Lstener Positon, wlh
254 sleps (  127"),  and then Speaker Angle, 'with 12 vat
ues lrom 29'to 90" ( 49 ), which are set when caliblating
the 'Panorama prcgram 'LF Widlh, wlh Linit sleps from
' ' -25" to "+25 (0 ) ,  conlros the raio belween lhe low-
frequency inlormation in the surn and diflerence channesj
ths vares the sense ol  warmth and spacousness in the
signa. Bear Leve has unit  sreps l rom "0'  lo '32 ("16') .
' 'Fear Ro off  has 15 choces lrom 32e Hz to 14.1 kHz
(2.9 kHz ) 'Rear Deay has unit  steps from 0 to 32 mS
( 16'). Pushing 'Param unti the display shows "Ca brate,,
puts lhe CP 1 into Panorama catibralion mode. (t, say
more laler aboLl adlust.aents for best lslen ng.)

The lirsl Ambence parameter ls "Room Shape " with
"Rectange ihe defaull and 'Fan the other choce. "Live
ness' has sleps irom '0 to '6 (default ls 4"). Ro loff" has
15 cholces, from 329 llz lo 14.1 kHz, with 5.9, 3.6, and
2 I  kHz the defaults lor 'Smal l  "Med um," and '  Large
respectvey Panorama Eff used for irnage expanson
when side speakerc are not !sed, has steps lrom 0 to
' '32 ( '28') .  Nextafe LstenerPos,"wth254steps( 127 )
and lhen Speaker Ange wlh 10 val l res l rom 33" to 91"
('51 ) These lwo parameters are norma y set to match the
results obtained ln the Panorarna' program calibfation.
Because ot a d ffererce ln processing the 'Speakef Ang e"
va ues of "Ambience' are nol exac(ly the same as those lor
Panorama a mirio. dlscrepancy. The Speech Detector"
s normally on to detect monalral speech, which makes
announcements with music programs sound much beitert I
can be switched olf f desired

-hF'-  ddj israbe oa'd-e_er lo ' -Fe!e o orograms s
''Mid RT," which stands lor m d.ange (midJrequency)rever
beralion lime Default values are 0.46, 0.92 and 2.16 S for
'Sma ," "Medium and Large," respeclivey Each range
has l0 vaues. i iom 032 lo 2.8, 0.64 lo 5.6 and 1.28 to
1T 2S ior "Smal l  'Medium," and Large, respecUvely

"Bass RT is the lowjreqlency rcverberation tirnet its va
ues are n lerms of ratios lo "Md RT. The choices tor atl
t i ree oon sizes are 07. fqras a1d -1.25. l fe oe
lault  values are 'Eqlals lor"Small  and l .25' Iortheother
two room sizes. "Trebe' s the rollotl parameter, with a
range ol 329 Hz to 14.1 kHz; dela! ls are 5.9 4 2, and 3 6
kHzfor"Small 'M-adlum and'Large respect ivey "Pan-
orama Efl has unit steps from 0 to "32't dela! I s 0 with
side speakers and 28 wlhout. "Listener Pos and "Speak,
er Angle are the same as for "Ambience programs. "Pre
delay, wth 8'mS steps frcm "0 io "120 rns ('0 mS ) delays
the start oi reverberation, anaking the hal seem larger

The only adjustable parameter lor the Suffound pro,
grams "[ /ono" sett ing s Trebe," which has a 23 kHz
deiaut and a |ange of 329 Hz lo 141 kHz. The lirst two
pararneters ior "Stereo are Front Effecf' and 'Rear E1
lect," which both have defaults ol '8' and a ranoe of 0 to

l6. T,re seir 'rgs delermine lhF d-oJ,r' ol srg-;r sree rrg
with higher values lor more steering "Rear Ro ofl has a
default of 141 kl'lz and the slandard range of 329 Nz to
14.1 kHz, pus an "Allomatc" mode. In lhis mode the rear
channes are roled otf above 7 kHz, until the oglc steers a
sound ellect to the reaf channels, at wh ch potnl the band-
wldth opens up to b,Ayond 15 kHz. Bass Bend" takes ow
bass energy lrom the center and shifts it lo the ma n left and
right speakers The range ls lroni 0 lo '16 ( 0").

The nexl Stereo parameter "Aulo Az rnuth/Ba," s noF
rnalv off as it should be lor musc When turned on lor
movies, il wi automatlcallv ad usi the level and t me offsel
ol lhe two incomlng channels, e irn nat ng the need lor an
nput balance control lor Dolbv-encoded materia. Rear
Deay has a range ol  "0" lo '32 mS ( 8 nrSJ wth 2-rns
sleps. ReaI Nose Chio" is norma v ol f  whch ls besl  for
musci it is turned on lo gel lhe specia Dotby B NR lsed in
Dolby Suround. Calbrale is used to check and adjust
channe eve s in mult-speakef svstems and s rotthe same
mode as Calibrate n the "Panorama' pfogram. (The "Sur-
round program "Calibrate' will be dscussed ater.) The
f rst Pro-Logic parameler is "Rear Delay," which has a range
oi '16' to "32 mS" ( 20 rns"). Other parameters for Pro
Logic lhat are the same as "Stereo are Calibrate" and
excepl for defau ts,  Aulo Azimuth/Bal (On")and'Bass
Blend'("6") .

Belowlhe program and parameteT sections on me remore
contro are the two rows ol level conlrols. The iaFlefl co umn
has lhe Effect' uo and down buttons. No(t are lhe'Ba
ance "F" (front)and B (back) buttons and the R (rlght)
and L ( eft) buttons. The 'Voume Lrp and down buttons
are in lhe faFrlght column. A litte a(ow next to each leve
button minlmizes conluslon. The dsoav of etfecls levels
has liglres from l lo 63 lor "Panofama programs and
-64" lo -00 dB' lor other programs. The horzonlal

barqraph type display conveys the effectve level immedi
alely Fronl/back and eft/righl baances are lndlcated with a
eltrght shl l l ing bar.  Volume," which conlros al l  channel
levels simultaneously,  goes from' -64'  to "  00 dB. ' ln the
rernote's ast row are bullons to mute lhe enlire syslem or
the ellects channels alone.

The lront panel LCD dlsplay aways presenls nforrnalion
in an easiy underslood forrn. The current program selection
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Judging spatial effects is
easiest from the listening
position, so the CP-1's
programs are selected and
variedfrom its remote.

Fig. 1-Frequency
response ol side channel
al several input levelsi

Fig.2-Frequency
response ot subwooler

Fig.FTHD+Nat3V
oul; fight main channel

rs contnuousy shown excepl  when parameters ano pa-
rameler valles are beng changed Non program nlorma-
uon is norma y d spayecl for 5 S aftef the ast instnrclion

foled some tems of  good prolocol  whLe uslng lhe
remote Parameters with on/off functons are lurned on wrllr
Its Param' Lrp bltion and ofl wrlir ts down bulton. The ast
Frameter checke'l or change.l can be sh llecl mmedrately
wlh a plsh of  t f re up or down but lon wlhout pushing
Param lrst  The whLle abes on the remole contro are

\^r  ^d,r  or-"d"9a t l6bd Lb! Loor '

Lel  me l rst  polnl  out  lhal  a l  measlremenis were macle
al ler  the lsten ng and v ew ng. Wth the a d of  the CP 1
serv ce man!al L was able to deieat the norma processrng
so cou d make nstrument lesls The CP I  was sel  wlh lhe
nput pot for close to maxlmum eve (red LEDS llsl oii) lor
an npl t  o i  316 nrv Themanchanne response was down
0 09 dB al20 Hz, 0 04 .18 ai 20 kfz and 3 clB al3 0 Flz and
140 kfz The npll voLlage was ncreased to I V and lfre
pot was lurned down unlil the red LEDS l!st turned o11 Tlre
s de channe responses were then taken Ln SLrrroun.l Pro-
logr .d 1p- l  .ordgeso 0 01€'d0 V Tl '  e '
ence Level  (0 dB) in Fg I  was the oulpul  votage at  1 kHz
wth the I  V lnput.  The response at  th is max m!m input eveL
has a hgh- i requency ro -ol l  whch s ess s ignicanl  than r l
1rs1 appears.  The lesl  s gna! was a s lepped s ne wave and
lhe lesl sgnaL eve above 2 kHz \ras mlrch hrgher lhan
spe d ao o( . .  

^o '  
ob" 'o 5- o.prraqipl  a '

at the sarne overa npul evel The responses at ower
norrnal  eves were cose to 0 dB down at  20 Hz and less
than 3 dB down at  16 kHz showing agreemenlw(h speciL-
calions. The subwoofer channe response cLrrve s shown n
Fg 2 The rol lo l f  above 100 Hz rs ai  12 dB per oclave

Wlh lhe pol  set t  ngs used for the s lenng tesls, lhe S/N
rauo was 100.5 dBA for the ma n channe s re alLve lo I  V in
and out. The S/N rallos (re I v ln and oLrt) lor lhe s de and
rear channes respectvey. were l l37 an{ l  85.1 . lBA lor
the Panorama programs Wlde sel tng 853 and 958
dBAforthe Ambence'  programs Medium set l ing 896
and 90 7 dBA for lhe Reverb" program s Med unr sel tng
and 82.2 and 80.6 dBA lor the Sunolnd program s Sle-
reo' setllng Overal . lhese lgLrres are very good io say lhe
least wlhi i respecfed35Vreference eve al l  o i  l i rese
l gures wou d be l0 9 dBA h gher Figure 3 shows THD + N.
across rhe band for lhe rlghl maln channe at 3 V otrlpLrt.
The resu ts a.e lyp ca foranyoi thechannes.wihvefylow
d stort on over rnost oi the band

The npul sensltlvilywas 270 mVfor max m!m acceptab e
input eve wrh the inpul eve conl.o a1 maxm|rm. jlst
beow red-LED lurn on The eve lor  input c ppng above
Ihe LED s tLrn on varled w Ih program se eclion Wavelo.m
d slortion seemed 10 appear wilh Panorama lusl aborl
tLrrn on but perhaps lhat was lrom Ievel-sensitve process
ing nput eve s could be noticeab y h ghef fof olher pro
grams but setling the contro for prevenlion of red LED lurn
on rnakes sense ior a programs The max rnlrn npLrt evel
wi th the conlro lurned down was grealer than 3l  V Wlh
red LED turn on as rhe 0 dB reierence ihe qreen sef'menls
turned on at  50 -43. -37, -32 -28 24. 19
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Theprocessor is easily
configuredfor optimum
results with any of twelve
common speaker setups.

Fig- rr-Output from
surround channel,  in
"Reverb" program's
' 'Large'  mode, lor a 1-mS
burst (one cycle) ol a
1-kHz sine wave. Note the
smooth decay; see text.
(Ho zontal scale; 0.2 gdiv.)

15.4, -112, -7.3 and 3 3 dB. The ievet range ot the
meter s cer la nly wlde whchisgood but s.na ler s ieps at
lhe top wou d be of some help. The red LED lurneo on wrrn
a 1-mS, 5 kHz lone burst at a continuous evet I dB above
nd calorturn-on The LED nd cat nq 19 dB turned off  245
mS aller the sgnal stopped,a shorter decay t me than a
peak detect ng meter should have. The Lexicon s meler w
delect very short peaks, so the user shou d respond to any
red lashing by reducing level. The output teve tor c pp nd

Figure 4 shows the output lrom a s!rroufd clranne rr rne
preset 'Reverb programs'Large mode, wth a sngte
cyce l-kHz burst. The smooth decay cafr be observed
over the 2-S sweep ol the osc oscope which S Very c ose
lo lhe 2. b.S -V d F- de'aL.t .  -he o- lpLt potdnr/  was rb
same as hF , lpr l  i r  the rnarr c- lal le.  Tfe mdrn-cfa-rel
outpul evel was the sarne as ihe input level when the presel
"Reverb program was ln 'Medium wth the npul eve set
for red-LED turn-on, the back-pane lrtm at maximum and
the main vol lme controi  at  -  11 dB Th s re atonship vared
Irom program lo program The inpLrt rl1peoance was
4l k lohms The output mpedance was 4901o 500 ohms for
tr]e var ous channels.

The two seclions ol the inputlevetpol lracked wthin 1 dB
lrorn wide open down to -47 dB The masrer vorume
conlrols sectons tracked within lractions ol a dB for 55 dB.
Each of the levelsleps were wlhtn 10 03 dB ot the ind cat
ed I dB. Wilh a monaural input, eit and righl rear channets
were down 25 and 27.5 dB respectvey, inthe,Surround
program's Ste.eo mode and greater than 31 and 45 dB
'esoec'vF'  1 P o-Log,c mooe -hp oeay aotusr-e-r l
r . rqe wa5 "o- 0 ro 32 mS .acr o, thp /  rs r t4pc was
acclrale wthin a0.2 mS. The resdue of the 33 kHz sam-
pllng lreqLiency was dowo over 96 dB n the matn oulpuls
The spectrum ol the caibraton nose used ior cnannel
oarancrng was centered at 800 Hz wilh rol,offs at 400 F]z
and 1 6 kHz.

t se and Listening Tests
The reference pfocessor lor lhe tisten ng and vewing

tests was the Ya.naha DSP 1 A Yamaha AVC-50 amp was
,sed o .wi lLi i rg a_.o tg the var ioJs )oL r."  A -a-.J1a

TX 900U AM/FN4 luner, a Magnavox 1041 CD payer a
Sanyo VCR-7200 Bela VCF, an Aka VS-555U VHS VCF,
and a Yamaha LV-Xl videod sc payer For power amp|fica
non useo the second seclion of the AVc_50 10a the main
stereo channels a JBUURE 6210 for the center channel
and a Yarnaha M 35 fouFchanne amp for the s de and rear

-- le 
spealers {e.e 'wo JBt r30 .  t^o'r  starFo) a

JBL 4408 (cenler), a setf powered Tfad Desgn HSW 300
ls bwoo'er,  

"1d loL Dlnaco A-25s tsrr 'o-rar IJe aka.
Vs-5)5U VCo was useo as.te eta'eo tV decooer con-
nected a two channe oscilloscope across lhe eft and rghl
nputs and opefated t in x/Y mode to show the existence or
lack of stefeo and surround nformaUon on trE trrcom ng. ig-d iq. 'e 5 shows 1e a a, lge-er.  o,  fe slste^ to;
ela Jd .o lhe co- |  Ineorocessoi 5-0400,. ,oL(pJr wa(
not used as my subwoofer is deslgned to be connecled
o ross ta ^ o r gpeat^ers wo lstere po"r o.s a.p "t-osroecorse n oved ba, (  o-d 'oih deoe-rdi to 01 r-o p.o
9.- Sere.r-d dnd ie -peal.er.or.oL,ator Jseo

le owne c ̂  o'rua provides cl ise.L it lo.natton n d
lfiendiy page lormat with tucid text and we done uslra,
tons. Many perlinent commenls Ihroughout he p the Lrser to
operale lhe lnit and to understand what happens. The
ir_slrLclro-rs 01 c 'rar1. baanclg a-o.a oraror ot . re
Pa^o'dra p aq'aft  arp ael wripr ' - re spdro. ls on

speaker setLrp and contiglraton and on programs and
pararneters are panicLitarly good-the manLrats ror roo
many surround sound unils do nol provide the detaied
q-dal  F 'eeoed A 6-odge,.Lt to,ror ' rhporyarooe.g-
rs d qood tJo a or ceiar aspeL.r o,  corce ,  als r l -e
des gn ol the CP 1 programs, and how to get the mo$out ol
I tem LF Lor a co - t  po res a 1a, ld / ,919 e <reer retara,rce
gLiroe on sr I paper.

When sett ng |rp the CP-1. Iirst adjusted the conlrast of
r ts l ronl  pane dsplay lof  easi ,Asl  vewng from my man
Irstening posiUon Then I moved around wlh the remote
contro to check its range. Up close commanos were r_a
cerved up to a 150" ofl axis hor zoftaiy and uo to at teast
130've(ically. Conl.o response was re abe oul to a45.
at 25 feel and to greater than 30 leet on axs tlried
'Panorama with iLrst the cenler and fronl speakers (conljg
!raUon 2)and was mpressed bylhe spread possibe in this
mode. The ca bralion process worked well and I found the
specllic pararnelers for my ttsten ng area qu le speed ty. I
JSed r l_e de'dJ _27 ort fe srele-pos ot Fttrq bJr l
orete, .Fd a soeo\o,a- lgte ol '5.  ove.t lF oe.arr t .4q, , to d
find that the best results tn 'Panorama were secLired with a
llsten ng positon c oser to the ma n speakers than for the
other programs, padcutarty ii the s de sDeakers were ofi.
The "sweet spot' did requ re sitt ng n th; exact center: tt
was qL e ama_'rq to tear sr b!-ar-att)  rc.hrrg r  t1e gf.
ea. w rh the Carbrare Left  Ontv soni l

During the majority ol lhe isient;g I used two speaker
conng urat ons: Two front two.eaf and one center and wiih
lwo side speakers added. I checked al of lhe speaker
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Unlike many other units,
the CP-1can provide very
satislying sound fields with
onlytwo speakers.

Fig, 5-Listening setuP
used In evaluatingthe

listenerposilions
were used; see lext,

levels by uslng the ca bralion rnode of 'Slrround Pro-
Logrc 1\iras very easy to lrlm lhe evets wlh the back-panel
lrrm pots as lhe shaped noise signa slepped from speaker
lo speaker Then I ran throlgh a ol the prograrns to review
the ellects of vary ng lhe parameters. I changed a number
oT values an d stored a1 of lhe mod il ed pfog rams in the Lrser

Television
The first source I lfied was teevsion, with Iau of Duty

lhe CBS seres, received in mono on the channe I  used
''Surround ln 'Mono was the only acceptabe program.
made belter wilh some reducton in eflects eve. Datog
cenler ng was good, wlthoul any ol the spread or diffLrsion
that occLrrs wilh systems acking center speakers The re
sults were similar on Darce wilh a Stranger, a move on lhe
A s & Enlertainr.enl channe featur ng Miranda R chardson
and Fupert Everett. in both ofthese cases, effects were wetl
I  a id ad a- 'd loJ .d .o-e beler i t  , l  

"do 
19 som- !o,  e-

presence EO
Fine Ramance (ABC) ,18 Hours (CBS), and D#ereni

Worid (NBC)all showed slereo on applause and effects but
\{rlh all lhe diaog monaural and rght in trre cente. I pre-
ferred 'Panorama' n Norana" and "Wde when was in
lhe close l isten ng posl ion and Suround in Stereo'and
Dolby Prc Logic when slllng n the regular posilion. The
osciloscope monitor showed that sonre televison programs
whch turned on the stefeo TVs delector had no stereo
nlormaton, real or synthes zed

Videocassettes and Videodiscs
The videocassetle ol Bull Duham the Orion lilm with

Kevn Costner and Susan Sarandon had a more pointed
d alog soLnd with 'Stereo, but Pro-Log c de ivered a better
voce ora I  drd " SLoe'or soLld q ia ty olera Tre
steer ng ol oif screen sound was very good, and lhe impor-

f;, t
!r rl 'ii::<ji

lance oi lhe cenler speaker for d alog was demonsrareo
agarn and agaln The videodsc oi  MCA Home Vdeos
'batteries nat included wth Hume Cronyn and Jessica
Tandy was vefy satislying wth Dotby pro-Logic. Th s pro-
gram was definitey the besl with a combinaton ot stabte
d alog cenler ng and good spread ol the eitects, parlcu arty

^ l  
e ie Lr le \pacesh o.  v\ete z op lg d oL-d t -"^o!e

iad qood cfa' lges 1\oceoresercetogow.1116c- o. 1

Runaway Trcin, an MGM/LJA Home Video videod sc wth
Jon Voight Eric Robe(s, and Febecca Dellomay, was very
good wilh both speaker conligLrratons mentoned above.
Many eflects were very we posltoned The crowd dur ng
lhe boxing malch the panning ol the sound 01 the pass ng
traln lhe fast change n scene and sound oca zaron wnen
the runaway lra n hils lhe caboose. and the creatve posi
tonng ol music. Yelllng ofl screen and to the eft al the
start ol lhe move was wel ocaized Occasiona elfecls
aclually seerned too lar ight or lell with ether speaker
selup. The d slraclion was very minor and very mlch out
werghed by a lhe evdence ol  good steerng Pro-Logtc
was the pfeferred program, but "Slereo was more exciling
wth some scenes, nc uding a lewwth the runaway tocorno,
live. The subwoofer helped to give a so d bol(om lo the

Star Trek /V a Paramount Pctures vdeod sc with W ianr
Shatner, Leonard Nimoy and DeForest Kelley, also benelil-
ed llom the Subwooier. The wha e rescue had good sLrF
foLind as d d a number ol olher scenes. 'Stereo was the
better mode lor lhis movei Pro Logic seemed lo be more
echoey l\lore and mo.e, I came to lhe conc us on lhat lhe
excessve veness was a properly of the soundtrack on lhe
disc. Then I tr ed a Pioneer aser vjdeod sc of Carole King
Ane b One The amount ol good surrolnd inlormation
varied from lrack to track. The user versions of Ambence
in Smal" and oi Slrfound' n "Slereo gave lhe besl
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The CP-l is the first unit
I've reviewed that creafes
both goodhall illusions
for music and well-steered
movie surround and dialog.

resr.rlts overa . but lor some oJ the lfacks, liked the presel
'Panorama" n Wde belter.

Compact Discs
The I rst CD tried was Mozarts Snlania Cancedante,

K. 364. wth ona Brown and lhe Academy of St. Mart n n
the Felds (Argo 41161322N) The user Arnbience n
Sma or '\,4edlLrra gave me the besl lluson ol lhe ha l

sound lwanled Ama'ence in Large wasnotgood but
'Reverb" in 'Small and Panorama n "Normal were
poss bi lies lhal others mght prefer Flgh eve lrLrmpel
notes showed some obvols mod! aton dlslo(on rn Ihe
Extraatclinary Baget Vaisin: The Bataque Ttunpet wlh \ne
Kapp Snfonerta ( l \ , lCA Casscs MCAD2-9807).  The m-
provemenl over regular slereowas si very obvious wlth the
preset 'Panorama n Norrnal and 'Amllence in Medi-
um. Ambence in Sma '  was lhe besl ol  my user

Debussy s la Mer. wth Slatkin and lhe St. LoLrls Sympho-
ny Orchestra (Te arc CD-80071), was particulary appea ng
during rhe earLy, quiet parts with Panorama' n Norma " ln
Later parls, Iavored the i uslon generated with 'Amb ence
rn Large orwilh 'Reverb n l,ledium. For Tclraikovsky s
Capticcio ltalien. perlormed by K!nze and lhe Cincinnati
Symphony Orchestra (Te arc CD-80041) lt was a toss-up
between Panorama' n Normal '  and 'Ambience' n
' 'Large." 'Reverb' in Medium provded a far ly good u
slon, but Reverb n Large" was rJnacceplable-more so
in the user verson. The Music af Waldteulel wlh Krrzel
ancl the Clncinnali Pops Orchestra (MMG MCD 10025) was
much lhe best with Panorama" in 'Norma A few spols
wth the bass drum were parl ic!  afy reaListc wth lhls pro
gram. Ambence" in Smal l  was good for ts lone coor
and the other "Amblence programs were also salislactory

The Fau.e Bequem, with Shaw and the AtantaSymphony
Orchestra and Chorus (Tearc CD-80135) had a lovely
dela ed solnd quality with Panorarna in 'Normal bul I
preierred lhe more large-church solnd oi Ambence in
"Mediurn anda lhe "Reverb programs. Inrhe Sanctus
and "Agnus Dei sectons in parucular I fel i  Feverb in
'Large wasbestolaL with Medl lm mysecondchoce
Beverb n Srnall was raied lusl below Ambence ln
Medlum." Mozarts Opera Arias with Te Kanawa, Davis,

and the London Symphony Orchestra (Phi l lps 411148'2PH),
sounded better with lhe preset prcgrams lhan it did with my
versions Ambience in "Small and Panorama" n Nor-
ma were ihe besl accordlng lo my ears and Ambience
n Medlum and Panorarna rn Wde were lhe only oth'
ers iked for some pieces lound ii nteresling that also
p.elefred the same basic programs lor much of Puccinis
Iosca, wrlh Milanov Bloer ng. Wafien Le nsdorf and lhe
Rome Opera House Orchestra and Chorus (RCA 4514-2-
BG) With the opera however. the Lrser verslons created
better I usons for most ol lhe scenes and 'Ambience in
'Smal l  was the besl overal l .

Beethoven s Piaro Irlo No 1l wth the Beaux Arts Trio
(Phl ps 420231 2PH). rmmediately seer.ed to be a good
match for Amblence n Medium with lhe preset pro
gram the better one Th s was very satislying listenlng and

as lhave heard lhe Beaux Ans Tro amosl everyyearover a
period ol 30 years, I have very del nle ideas on wfral lhey
and the hal lshould solnd l ike Foradfferentplanosiye to
say the Leasl I stened lo lhe Jornt /s Jumpln', with Fats
Waller (Buebrd 6288-2-88) Presel "Panorama' in Nor
mal and "Amb ence in 'Sma l w-are pretty good but user
''SLrrround in Siereo was ihe besi for th s CD whlch had
very litt e stereo nforraalLon on any track I was surprlsed by
the amounl ol lhe Lrnprovement. consder ng the age of the
or ginal source mater al.

Air Slpp y s Love & Olher Arrises (Co umbia CK 35047)
was a good match lor "Panorama in Wde" both the
preset and lser programs nlfequenly, lhe spread was
amosl too wide wilh these progranrs Surround n Ste
reo" and Dolby Pro-Log c weren t as good as the Panora
ma programs overa bul they had a larger good isten ng
area. Presel Panorama n Norma"and Wlde were bolh
good choces io.lhe ltallan Concerto Presto track ol Don
Dorseys aachbuslefs (Tearc CD 80123).  They werent
peasurabLe ear er however and overal. ked Lrser "Am
bence' n Sma ' for most of the tracks The Polices
Synctuoniaty (A&M CD 3735) was very good wrh boih
presel and user "Panora.na in Norma and "Wide as
long as lstayed r ighl  ln lhe cenler.  Amblence in 'Smal l
was the best cho ce lor a arger listen ng area.

Conclusion
A great dea of peasurab e l is len ng was obla ned wth

lhe smooth surroLind so!nd lrom the Lerlcon CP-1. d d not
delecl afy llmitaions would ascibe 1o lhe 33-kHz sam-
p ng rate or lhe related l6-kFlz ro -ofl n lhe surfound
channes. The Panorama programs are diflerenl from
those ava abe f.om slored aneasurement lype processors
such as my Yamaha DSP 1 reierence un t The Panorarna
programs can provide a class ol very satsTyng sound
fe ds even wiih iust two speakers that are nol even pos
slblewlh olher processors. The ease wlth whlch Jhe internal
operalion oi lhe CP 1 can be changed lo match any of 12
)pedte co, l  q i" l io ,  ,Jrqrp"1d.o. ldbp".er j  mpo-
tanl feature lor some users. The CP-l is the f rst unii I have
reviewed that provides good pedormance-hall illLrsions with
muslc and aso delivers well'sleered surround sound and
properly localized d alog w lh movies ( shou d nole ihat I
dd not evaluale lhe Yamaha DSP-I or DSP-3000 with Ihe
DSR 100 Pro decod€r lor Dolby Pro-Log c )

The CP-l a most always delivered a nice sound ng il Lr
sion even f  i t  wasnl exacly whal envisoned before
seecton From one choce to anolher.  lhe sound character
d d nol usLraly change as not ceably as it d d with the DSP-
I fowever other slenerc, usng diflerenl parameter sef
lings mighl not agree Whatevef high pedormance sur
rolnd processor s evalualed by the potentia bLryer, the
demonstralion arrangemeni sho! d correate to the partcu-
ar desgn of the unit. The Lex con CP'l perforrns best with
side oudspeakers but it can be set up lor ope.atiof ln a
home listen ng space that m ghl nol accept this conligura
ton. ts i rn latons are m nor.  and i ls pr ice sq! lereason
abe fof its lealures and pedormance qua ily. For mus c ard
movies, lhe Lexicon CP'] s wofty of comparson lo any
other units clrrently on lhe natket Hawatd A. Robetsan
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