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Final ly an FM stereo t une r wh ich can d ras t i ca l l y 
reduce m u l t i p a t h and d i s tan t s ta t i on no ise a n d 
st i l l p rov ide fu l ly separated stereo recep t ion w i t h 
space, d e p t h and amb ience . 

We were a lmos t t e m p t e d t o say, a s o u n d as it 
was i n t ended th i r t y years ago. 

Th i r ty years? 
Yes. Back t hen , FM was noise- f ree, w i d e - b a n d 

a l te rna t ive t o s ta t ic - f i l l ed A M . But it was in m o n o 
and in the Fift ies the stereo p h e n o m e n o n hi t . 

A n d un fo r tuna te l y the t r a n s m i s s i o n sys tem 
selected to a u g m e n t m o n o FM ended u p degrad
ing t he ra t io of s ignal t o no ise FIFTEEN T IMES! 
( M o r e t h a n 2 3 d b ) 

That 's the sys tem we live w i t h today: hiss and 
d i s t o r t i o n - f i l l e d un less you ' re in d i rec t l ine w i t h a 
s t rong s ta t i on 

Understanding F M . Stereo Frequency M o d u l a 
t i on t r a n s m i s s i o n is a lot mo re c o m p l i c a t e d than 
you m i g h t th ink . But unde rs tand ing it w i l l c lar i fy 
b o t h t he p r o b l e m s and Carver's b r i l l i an t 
s o l u t i o n 

Stereo FM is not l i kea 2-track casset te w i t h 
separate s igna ls next t o each other. Rather there is 
a Left— M i n u s — Right and a Left — Plus — Right 
s ignal . A receiv ing c i rcu i t adds and sub t rac ts sums 
and d i f ferences t o get Left —on ly and Right —on ly 
Signals. (As you m igh t have guessed, Left Plus 
Right comes in just f ine on m o n o receivers be
cause it IS mono . ) 

It's tha t Left — M i n u s —Right s ignal tha t ' s to 
b lame. 

These s ignals are t r a n s m i t t e d at d i f fe ren t par ts 
of the a u d i o s p e c t r u m and un fo r t una te l y L — R is 
ex t reme ly p rone to m ishaps on the way to your 
home. 

Audio Ghosting. To get s tereo FM perfect ly, 
y o u ' d have t o be the on ly house in t he m i d d l e of a 
vast f lat p la in w i t h no o the r b u i l d i n g s anywhere on 
the p la in . 

Multipath is caused b\ 
mult iple reflections of the 
L— R signal 

Charge-coupling circuitry 
cancelsall bu t the t rue 
L— R signal 

Because any p r o t r u d i n g mass — h i l ls , 
m o u n t a i n s , skyscrapers, o t h e r a n t e n n a s , even 
br idges — l o o m s up t o ref lect s ignals w h i l e on the i r 
way t o y o u r t u n e r . 

Then you get TWO signals. O n e direct ly , and one 
or more a f rac t ion of a second later, af ter i t s taken 
a longer angu la r pa th of b o u n c i n g off s o m e t h i n g . 
(This happens w i t h TV and A M , too . A M isn ' t 
aud ib l y af fected, b u t you can s e e t h e f rus t ra t i ng 
resul t on TV: a second, t h i r d and four th image.) 

These a d d i t i o n a l images are d i sas t rous t o FM 
recep t ion because they re inforce and t h e n remove 
part of the s ignal a l ternate ly . As the m a i n s ignal 
dev iates in f requency, i t beats w i th the ref lect ive 
s igna l , caus ing cons t ruc t i ve and des t ruc t i ve inter
ference pa t te rns wh ich bear no resemblance t o the 
o r ig ina l s igna l . An eng ineer cal ls these " b e a t s " 
phase modulation. 

Whi le s tereo FM receivers have m a d e m u c h of 
cance l l i ng one c o m p o n e n t of th is in ter ference, 
they have never addressed the t ru ly aud ib l e d is 
t o r t i o n caused by phase m o d u l a t i o n . 

W i t h o u t wax ing t o o techn ica l , suff ice to say that 
you r FM receiver is t r icked in to read ing phase 
m o d u l a t i o n as f requency m o d u l a t i o n , w h i c h is 

decoded and made in to a b r a n d new signal . The 
bet te r your cur ren t tuner, the m o r e fa i th fu l ly it 's 
dece ived! 

Thus ins tead of just deg rad ing the ex is t ing 
s ignal , m u l t i p a t h recep t ion p r o b l e m s ac tua l ly 
CAUSE NEW A U D I B L E SOUNDS. A n d we ' vea l l 
heard how bad these sounds s o u n d . 

Charge-Coupling Delay: The "F ind and 
Cance l " c i rcu i t . A l m o s t al l no ise and d i s t o r t i o n 
is exact ly 180 degrees o u t of phase w i t h itself. 
For every i ns tan taneous no ise or d i s t o r t i o n 
vo l tage, there is a repl ica in the o p p o s i t e 
channe l . 

S imp ly put , t heTX-1 I s Charge-Coup led 
Delay L ine detec ts these te l l - ta le d i r ty m i r ro r 
images and cancels t h e m before they reach 
your ears. 

But mere e l i m i n a t i o n of redundancy is not 
enough . The L — R channe l is a necessary evil 
and t h r o w i n g the baby (our s tereo s ignal ) ou t 
w i t h the ba thwa te r (no ise a n d m u l t i - p a t h j , is 
t o o sonica l ly drast ic . 

Wh i l e e ighty five percent o f the i n f o r m a t i o n 
carr ied in the c rud- f i l l ed L — R channe l is d u p 
l ica ted by clean L + R s ignal ( andean be 
c o m p a r e d and " e d i t e d " by Charge Coup l ing ) , 
f i f teen percent is to ta l l y d i f ferent . It con ta ins 
i ns tan taneous phase re la t i onsh ips wh ich pro
duce ou r a m b i e n t s tereo exper ience. 

S t o p p i n g at 85% w o u l d give us stereo p lus 
15% d i s t o r t i o n . Here's how we shaved tha t 
n u m b e r cons iderab ly f iner. 

The Leading Edge Detector. Th rough ear-
bra in research wh ich b r o u g h t us Sonic Ho log 
raphy, Carver d iscovered tha t , if p roper l y ma -
t r ixed, on ly one t h i r d of n o n - r e d u n d a n t L - R 
i n f o r m a t i o n is requ i red t o conv ince o u r senses 
of a fu l ly separated s tereo exper ience 

The Carver Lead ing Edge Detec tor opera tes 
on ly that part of the L — R s ignal requ i red for 
ou r ears and bra in to cons t ruc t t rue stereo 
loca l iza t ion , us ing on l y one t h i r d of t he cr i t ica l 
15%, By c o m b i n i n g t ha t 5% in t he FM receiver's 
matr ix , a net reduc t i on of 93 5% or in excess of 
20dB of no ise reduc t i on is ach ieved ! 

Al l of the a m b i e n t and loca l iz ing i n fo rma
t i on is recovered. 

W i t h o u t t h e h i s s . 
W i t h o u t the d i s t o r t i o n 
Sixteen presets for a reason. A l l th is tech

nical d iscourse i sg i ven m e a n i n g w h e n y o u 
hook even a m o d e s t " t " a n t e n n a to the TX-11 
and press the sweep panel TheTX-11 w i l l s top 
at places where on ly s ta t ic ex is ted before 

You' l l sudden ly pu l l in s ta t i ons in surpr is 
ingly d i s tan t c i t ies and suburbs . Underpow
ered b u t i n t e r e s t i n g l y - p r o g r a m m e d col lege FM 
s ta t ions wi l l be noise and d i s to r t i on - f ree . Sta
t i ons prev ious ly ove rpowered by s t rong ad ja 
cent s ignals w i l l s o u n d as s teady as if they were 
a lone on the dia l S ta t ions w h i c h th rew inter-
m i t t a n t t a n t r u m s of i n to l e rab le racket w i l l be 
pac i f ied The TX-1 l's specia l c i rcu i t ry can ' t 

make weak s ta t i ons louder —you ' l l have to d o 
tha t w i th you r v o l u m e con t ro l — but when you 
crank up a feeble s ta t i on it w i l l not be sub
merged in a sea of hiss and m u l t i p a t h . 

So unless you l ive in Adak, s ix teen presets 
m i g h t not be e n o u g h ! 

Because t h e T X - l I is bu i l t a r o u n d t w o 
preceden t -se t t ing , p r o b l e m - s o l v i n g c i rcu i ts , we've 
left its superb regular t u n i n g features un t i l now 
But even if the TX-11 d i d n ' t spor t special features, 
it w o u l d be a superb va lue 

Quartz synthesis. T h e T X - l I uses an incred ib ly 
precise c i rcu i t wh i ch generates a perfect repl ica of 
the des i red FM f requency and then matches t he 
i n c o m i n g signal for perfect dr i f t - f ree recept ion . 

Digital tuning. . .with your digits. Touch the 
UP or D O W N b u t t o n and the tuner e lec t ron ica l l y 
moves across t he FM band , s t o p p i n g at each FM 
s ta t ion it can adequa te l y tune . 

T h e T X - l 1 remembers. No t on ly wi l l it s tore 
s ix teen s ta t i ons —even when unp lugged for up to 
th ree weeks — it a lso remembers the last s ta t i on 
you p layed before it was shut off. 

Wide and narrow band selection. Remember , 
unl ike A M , an FM s ta t i on isn' t a f ixed f requency . . . 
it 's a BAND of f requenc ies. In areas w i t h many FM 
signals, these bands can end u p c l o s e e n o u g h t o 
cause in ter ference The Nar row se t t ing " f ocuses " 
the edge of the s ta t ion 's f requency by " c r o p p i n g " 
it just s l ight ly . In the W ide mode , you receive 
un- in te r fe red s ta t i ons w i t h s l igh t ly greater 
dynam ic range 

Full instrumentation. No t on ly does t h e T X - l 1 
d ig i ta l l y read o u t s ta t i on response, it a lso reads 
o u t six 10-dB signal s t reng th s tops, ind icates when 
t h e Q u a r t z c i r c u i t r y hasc losed on a s ta t ion and 
when a stereo ( that o le ' L— R band) s ta t i on has 
been de tec ted . 

How to sell yourself a TX-11. Visi t your dealer and 
ask to hear the mos t expensive, famous or esoter ic 
tuner he sells Tune to a mul t ipa th- ravaged, hiss f i l led 
s ta t ion and compare the sound t o the basic Carver 
T X - l l . 

Now press TX-1 l 's M u l t i p a t h and Noise Reduct ion 
Circui ts. And appreciate what Carver techno logy has 
done f o r t h e FM tuner 

Specifications 
tuning ranfte 87 s MHz—108 MHz Antenna term 7s ohms, unbal coax 
input. 300ohmibal Interm treq 107MHz.Fteq r e p 20 Hz - 15 kHz, 
± I dB: Selectivif. 90 dB at 400 kHz marrow) ii dBlwidel Capture 
ratio 1 OdB AM supression ratio sodB.65dBwithCCD imageresp 
ratio I lOdB IFresp ratio' 110dB, Spurious rcsp. ratio 110dB; Output 
ev [7skl lzdev I 700 mV, 600 ohms. System' PtL crystal-locked digital 

s\ nthesizcr system Power req 120 Vac, 60 Hz, Power consumption 15 
W Dim Iw h dl 17 t j x 3' 2 x 12'/ 2" I w o rackmountl wt M ^ l b . S u p 
plied access FM ribbon antennd. RCA patch cords 

Stereo WO Stereo With 
Mono Charged-coupled Charged-coupled 

UsTable 75ohms I I 3dBM OOTiv 75 ohms 34 d6l 75 ohms 16 30Bt'1 78 
Sens 300 ohms 11 3rJB1.2 OO V̂ 300ohms 34 d B f ' 3 8 3 0 0 o h m s 16 3dBl 3 57 , (V 
SOdBqulet- 75ohms 16 I (IBM 7 (iV 75uhms 37<lBf 39/,V 75ohms 31 UBt 3 1 V 
IngSens. 300 onms 16 1 UBt-3.47 ,,V 300otims 37 dBI'39 300 ohms 31 OBI 6 ? M V 
SNratlo 75oh(hS 820BhzJ85dBI 75 ohms 74 OB'(S85dBI 75 ohms 85 dB; @ 85 dBl 

300onms'S2dB@85dBI 300 ohms 74dB' @85dBf 300ohms 85dB> 43085dBf 
Stereo ' KHr 45dB 450B@-10dB 
Separation lOOHr 36 dB 30dB@-l r jdB 
irvldei lOKXHr 36dB 15 rib ,451 - 33 0B 
Inriudps loll cameriitterottest inslrumentanon ' Without carrier litter 
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