Nakamichi
RX-505/RX-303

Unidirectional Auto Reverse Cassetie Decks
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Nakamichi Didn’t Invent Auto
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Unidirectional Auto Reverse (UDAR) Discrete Three-Head System (RX-505)

No transport can ensure that tape follows the same path To Nakarmnichi, “3-head"” always means three discrefe heads—
when pulled in opposite directions so we sidestep physically independent record, playback,

the problem with UDAR—a revolutionary mechanism that and erase heads that are perfectly optimized and critically
turns the casseite at the end of the side. aligned in magnetic azimuth to ensure flat response io

Tape travels in the same direction so there's beyond 20 kHz and optimum MOL.

no “bidirectional azimuth error.” “The RX-303's triple-laminated sendust recardipley head rivals the
performance of conventional “sandwich” 3-head designs.
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Reverse...We Perfected It!

« - Perfectionist Auto Reverse

] Nakamichi's reputation |s founded upan our unique ability to
2 ' develop cassette decks of unparalleled performance.
- We have never risked sound quality for useless features—
Min - or even for convenience features if they sacrifice performance.
—_— Our obsession with perfection leads us to view
; conventional auto-reverse cassette decks with suspicion.

When tape travels in opposite directions, tracking changes
P - causing azimuth error and high-frequency loss.
Outpul Conventional 3-head auto-reverse decks use “sandwich”
=it B heads that can't meet our standards and
transports that simply cannot be compared
with a Nakamichi unidirectional drive.

pn *

g i Mow, four Nakamichi Reference Technologies combine to
=i create the RX-505—1the world's first Discrete Three-Head,
Asymmeitrical Dual-Capstan Cassette Deck with
aulo-reverse recording and playback. The RX-505 and
2-Head RX-303 bring Nakamichi perfection to auto-reverse
recording and introduce truly useful features that make
aulo-reverse recording unusually convenient.
3 Makamichi Reference Technology 4 MNakamichl Aeference Technology
Asymmetrical Dual-Capstan Transport High-Performance Direct-Coupled Electronics
Only Nakamichi's Asymmetrical Dual-Capstan RX-505/RX-303 heads are directly coupled to
Diffused-Hesonance Transport maintains such precise control the electronics to minimize loss and ensure exceedingly
over the tape that neither pressure pad nor accurate equalization. A novel “non-differential”
intercapstan guide are needed. Remaoving them reduces playback preamp has 3 dB less noise
scrape flutter and modulation noise and reveals than typical circuitry and incredibly low distortion to bring out
hitherto unheard musical detail, the full potential of Dolby-B and -C NR.
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UDAR— Unidirectional Performance
With Auto-Reverse Convenience

Bidirectional azimuth erroi

Conventional auto-reverse decxs move tape

from left to right on Side A and from right

1o lefi on Side B, Unfortunataly cassetta

tolerances make

——=| it impossible to

= W e | Quarantee that the
T tape will track along

waie | the same path when

B — | moved in different di-

.---,p,h

e, ke | FECHONS. This skewing
T‘-— 5 | causes “bidirectional
:!. *II: .'1:'..?. azimuth error” which
A Tt o ‘ leads 1o a loss of

high frequencies

Unidirectional Auto

Reverse

The RX-505/R%-303's revolutionary Linidi-
rectional Auto-Reverse (LDAR) mechanism
provides auto-rey E'F'-'HE" corvenience wiitoud
| Bidirectional azimuth

arror. UDAR auto-
rmates the actions

w Do

Piwieach Mivil - Rt oiid 118 Haaa

| performed manually

Htiporiinion (R on a onaway deck
"'——I-_ A _ | At the and of side
| ﬂ famia. | UDAR disengages
= the casselte, turns i,

st and relpads, Tape
moves in [he samea
direction for periect
parformance and 20-Hz 1o 20-KEHZ responsa
an both sides.
LDAR—no-compromise auto-reverse—
from Makamichi, of course!

LIDAR Cassptte-Aevarsal Process
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Microprocessor Control
The UDAR mechanism is otally independent
of the transport 50 it cannot degrade
performance in any way. It's microprocessor
controlied and powered by a sarvo motor
that reversas the cassatte quickly and
reliably. UDAR perlorms every nomal
auto-reverse operation ., "one-way,” "once-
through,” or “continuous” playback and
one-way" or "once-through” recording.
Sides change automatically when the taps
runs out or whenever you press REVERSE.
UDAR's “intelligence” enables a number of
ynigue features thal make auto-reverse
recording and playback mora conveniant
and "continuaus” than ever!
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UDAR...To make “Discrete
3-Head™ auto-reverse
recording possible

Untl UDAR, it was impossible to have 3-
head auto-reverse recording and playback
without a mechanism to rotate the head.
The “lnoseness” needed for rotation preciudes

accurata alignment, and, as the machan|sm
wears, matters go from bad o worsa!

Every hidirectional 3-heéad aulo-reverss
recorder uses a "sandwich™ head Decause
tharg's no way to rotate physically
independent record and play heads, The
close proximity of the two sections within
the sandwich head produces "crossfeed”
which destroys monitoring performance,

“Sandwich" heads simply are not compars-
ble to the Nakamichi “Discrete Three-Heaad
System.” Only physically indepandent
heads can be truly optimized for perlect
performance. Only physically independent
heads can be (ndividually adjusted for
parfect magnetic azmmuth and ideal tape
conlact, "Discrete Three-Head Techn~"~qgy"
extracts tolal perlormance from ever;
cassetle, guarantoes flat respanse to 20 kHz.
and ensures maximum haadroom and
minimum noise al af requencies.
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Nakamichi Flaterence Technoloay—a

The Asyrnmetncal Du
Resonance Transport

System Guarantees
20 ‘4z (RX-505)

Nakamichi—The acknowl-
edged leader in magnetic

research

For 30 years, Makamichl has specialized
In magnetic research. We are one of the
very tew cassette-deck manufacturess to
produce s own neads, They're made by
proprietary equipment most of which we
created ourselves. Our unique produciion
technology enhances the superh properties
of our Crystalloy core material, and our
special surfacing techmgues yield a life
expectancy In excess of 10,000 hours—
that's 4 hours & day, 365 davs a year.

for amost 7 years!

Chur recarding and playback heads are
separately shielded to eliminate cross-
feed and noise pickup. They are individ-
ually adjustable in height, azimuth, and
zanith to ansure perfect fracking, magna-
tic azimuth alignment, and tape contact,
Qur mournting arrangement (Figure 4) is
the mast sophisticatad in the industry.
Without such precision it is iImpossible
to~chieve tuly supenor performance.

T 2sults speak for themselves!
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# P-8l Playback Head: With iis 0.8-micron
gap and low-loss laminated-Crystallay
core, the P-8L provides clean response 1o

beyond 20 kHz. Its special hyperbalic
geometry eliminates "contour effect” so

response IS incredibly uniform throughout
the entire audio specirum.

#R-8L Recording Head: The R-8L's 3.5-
micron gap produces an extramely sharp
cpibical zone for maximum high-frequency
onse and MOL. lis laminated-Crystalloy
cert easily handles the bias neaded to
record high-coercihvity tape and ensures
exceptional low-ireguency headroom.

Rx_ 5 05 Uridereciional Auto Boverse
Comsatio Dook

® E-OK Erase Head: The E-OK is used in
both the RX-505 and AX-303. its double-
gQap ferntecors producas more than suf-
ficient lux for complele erasure of
low-freguency information,

E-OK
Erass Haed

«RF-30 Record Playback Head (RX-303)
A high-saturation low-loss triple-laminatad
sendust core and precision gap permit
reproduction 4o 20 kHz while providing
sufficient fux ta utilize metal tape

with unusual effectivaness. Despile the
compromises inherent in any combination
head, the RX-303 actually oulperforms
many "3-head” configurations.
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All transports are nol

the same

The transport is the heart of a cassatte
deck. It determines sound guality to a
far greater extent than many realize.

A closed-loop dual-capstan ranspor
should have less wow and flutler than a
single-capstan transport but many do not
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When both capstans have the same diameater
and rotate at the samea spead, they
resnnate and concentrale wow at specific
fraquencies. "Coberent” wow is much more
audible than “random’” wow, a fact ignored
by a weighted-fiutter specificaton, We
have gone to extracrdinary lengths 10
ensure optlimum performance from the
AX-505/AX-303s closad-loop transport
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The quintessential
transport

Aher years of research, Nakamichi
created the “Asymmetrical Dual-Capstan
Ditfused-Resonance Transport”—the only
mechanism that eliminates coherént wow
and exercises such precise control over
the tape that nadhar pressure pad nor
intercapsian gude are required. Figure

7 compares the RX-505/RX-303 transport
with a conventional dual-capstan design.

Al Somvennt sl Dusl-Capatan Syaiem

Figure T Taoe Path o A Dual-Capstan Syalem

Aote-Parvarie Tranaon

Pressure pads are notonousty unreliable.
They vary in size—which makes tape-1o-
head contact erratic—and, uniess the
pad is perfectly oriented in the cassette,
it causes the tape 10 "skew” throwing off
azmuth alignment.
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The pressure pad and guide have audibie
affects 100. As the tape scrapes by, it
vibrales causing “scrape llutter™ and
“modulation notse”™—two unspecified
parameters that greally alfect sound
clarity. Modulation noise vanes with
recording level 50 it's nol suppressed by
nxse-reduction systems. In fact, the
perceived qualty of diglal reconding s
dua as much o the absence of modulabon
noisa as 1o its inherent dynamic range.
By remaoving both pressure pad and inter-
capstan guide, we've virually eliminated
scrape fiutter and modulation noise and
aliowed the music 1o emerge with digital-
like transparency.
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Anything thal causes tape wibralon creates
high-frequency flutter and modulation noise.
The tape pad and guide are primary sources
but there are others: motors, solencids, even
external sources of vibration. To prevent
these from influencing sound quality, the
RX-505/RX-303 chassis is fabncated from
materals chosen and treated 10 absorb
vibration before it can affect lape motion.

To prevent common-mode resonance and
coherent wow, the RX-505/RX-303 are
“asymmatncally” designed; supply and
takeup capstans are of different diameter
and rotate at different rates so they don't
resonate and concentrale wow at specific
frequencies.

The Nakamichi “Silent
Mechanism”

Our Motor-Driven-Cam “Silent Mechanism”
% justly lamous. A MiCroprocessor-con-
trolled motor replaces the solenoids used
in conventional decks. It turns only when
changing functions s0 thera's no vibration.
The microprocessor adds intermediale
sleps as needed 10 prevent tape damage
S0 yOu can swilch between modes in
complele safely. Pinch rollers engage

the insiant tape-1o-head contact is made
lor quick stable start-up, and the motor
brings the heads up (0 the lape quickly,
then skows down and eases them nto place
as no solencid can do. Head akgnment
slays accurale operation alter operation!

The flywheels are driven by a precision

flat belt that filters motor-torque vanations.
Speed is controlled by a phase-locked-l00p
{PLL) servo for excephbonal accuracy.
Flywhee! diameters are calculated 1o
produce an unioaded takeup-capstan
speed 0.2% faster than the supply capstan,
This defferential—controflad to wilhin
0.05% —establishes a specilic lension

in the lape and mantamns perfect tape-
to-head contact withou! a pressure pad.

Figure 11 Top View Of Asymmeincal Dual-Capaisn System

moncmsgieress RX=-303



Perfectly Matched
Electronics

We design and manulaciure heads. trans-
port. and eleclronics, S0 wa're in an
unusual pasition (o oplimize quaity

QOur recording and playback ampii h{rrﬁ-
matech gur heads perfecily. Direct coup-
hng ensures maximum signal transfer and

ehminates distorhon-Causmng capacitins

Each st age s powarad Oy a DIDOIAr subDply
¥

-, | ™
Ior L slatahily, ang asiorkon 1= Delow

U005 % —equal 1o the finest componeant
amplifiers. We confirm each design not
by electncal tests but by extensive
stening
o Ny 11T 1
The diterential ampliher used in many
dacks has 3 diB more noise than a wel
gesgn -Cifferenbal preamp. We ve
developed an elegantly simple non-
dilerential circuil that provides high

stabeity and axtradedmanty Iow Noise

o noin

Useful Features Make Auto-Reverse
Recording Unusually Convenient

ons before the tape runs out. When AUTQO

T
-

k-']'._ iS5 On dunng auto-reverse recording
a Z-second fade automatcally t'n:r'-n"q
about 20 seconds belore the end of Side
The tape reverses, and an auto fade-in
beging Side B. About 20 seconds before
the end ol 5ide B, the recording fades out
In playback, AUTO FADE reverses the
tape at the same point it did when the
recording was made 1or an excephionally
smooth transition

makes sel-up a one-
operation. One press ol AUTO REC

LOLCN

S TANDBY rewinds the tape 1o the beginning

of the side, fast lorwards through the
records a b-second blank "header
resels the tape countar, and leaves the
deck in the Rec-Slandby mode. To start
over, it STOP and AUTO REC STANDBY
And e deck n 2pEals e Sel-up proceduna

LLE B Gy

v

the side and reverses when it finds a
40-second playback blank. After reversal
the transpon skips over the leader, and
resumes playback

e [ 1 d Master Fador creales pro
tessional fades at a louch. Press hghtly

on UP or DOWN for a 2-second fade: press
and hold lor a 1-second {ade

. A ¢ Pause (RX-505) monitors
fecoriing and. altér a 45-second blank ﬂ.'.-;r 15
reconing. rewinds o within 15 seconds

ol the Llas! recorded sagment and leaves

the deck in Hec Standby. Unattended disc
record ra has never been so conmyenignt’

m ) [ HX-505] las) {orwards 1o
the ‘:ha,-’: I“""-I"-I_I of the nexi program (o«
rewands (o the star of the current one)
_|r'!,h'.‘"E_'."‘I...,1|_I_':~1|:':'!:|.'.-.."'|'|.'..|'\- A couble press

o . has axcaellent noise-reduction It you'ra almaost Imished recording Side A skips ahead (or back) two programs
properies and 15 treg of “brealhing and wesh 10 begin the next selection
bul, unless the deck s near perfect 1 Sade B, two taps on AUTO H=' & 2 £ (R¥-505) enables vou

Doty NR's Wl potential won't be realized
Proper decoding requires high signal-
Io-ndise low destiortion. and ‘ il response
10 begin with. In a very real sense, 1S
the remarkabie basic ::u_"'n'rr~'m-:r:~<:-'

the RX-505/RX-303 that aliow them 1o
SOE 50 well wath ..Jll.-li::'}' MNH

Arnghfier Boasd

RX-303

Ly by Feroprse

sr,xwrw fast forwards 1o the and of
sSide A, roverses the cassetio, skins
thrcugh the leader, records a blank
resels the counter, and leaves
in Rec Standby

W Mo
2 deck

o monitor the tape at 1/3 0r 1
tast-wing speed and "rock

REW 1o ind the exacl point you want

e .
I| ormal

betwean Fr and

o Mg Inx'l-\'_'l'::_'l 1:'-\_-11 I'l:fl-\.'_l
[o swntch instantly brom PLAY to BECDRD
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RX-505/RX-303 Feature Comparison Chart

FEATURE

Unidirectional Auto Reverse (UDAR) Mechanism
Ebminates bidirectional azimuth eror

Discrete Three-Head System
Guarantess fial response 16 20 kHz

Asymmetrical Dual-Capstan Transport ) "
Ebmenates need for pressure pad and guice
Low-Distortion DC Amplifiers

Matched 10 haads for opimum performancs

Auto Fade
Fades out recondng 20 seconds belorg end

Auto Rec Standby
Automatiés recording setup

Aulo Rec Pause
Stops recording at end of program

Program Seck
Finds next program in eiiher direction

Dual-Speed Cueing
Facitates bght odbng

Dual-Speed Master Fader
Croates 2- or 1-second ladas al atouch

Direct Operation e §
Loads tape and initiates dessred functon
SKIP [Defeatable)

Al end of program, (ast winds and reverses

Rec Mute
Creates inlérprogram blanks

Punch-in Recording
Parmis direct access from pliy 10 record

Memory Stop/Play
Fast winds 1o counler 2ero and 51005/ plays

Timer Record Play
Unaftended operahion via acoessory imet

Dolby B/C Type NR
Mooe-Inge recordings without sdie offects

MPX Filter (Defeatable)
Removias 19-kHz FiM-stored piot

Subsonic Filter (Defeatable)
Pravants distortion from warpoed records

Bias Tune
Adusts bas 1o accommodale a vanely of tape

3-Position Tape Selector
Accommodates fermc, chrome. and metaltape

2-Position Equalization Switch
Poarmis usa of 120- and 70- u s eguakzabon

Independent L/A Record Level Controls
Set recording level and channel balance

Output Level Control
Sets kne and headphone level

4-Digit LED Tape Counter
Reads from = -998" 10 99997

=40 ~ +10dB LED Peak Level Meters
Accurately moicate recording bowel

Optional Remote Control (RM-15)
Controls main franspor funchions remotely

» SoeCificaliond and appharance subpct o changa lor fwther mprovemont
walhoud Pl

® Nose Reduchon Systom manutactured under icense from Doy Laboratones
Lcarsing Corporabn

& The word ‘DOLBY " and 1he Doutle-O Symbol are radiemarks of Doltyy Laboratores
Lanmng Corporitn

RX-505 RX-303

Makamichi Corporation
Tokyo Office

Nakamichi U.S.A Corporation
Nakamichi GmbH

RX-505/RX-303 Specifications
Track Contgue aton 4 tacks 2-Channel S1000 | AUID-rEVersn reconing
] pAy DT}
Haads Lii AX-505: J(arase hoad = 1, moord head = 1, playback head = 1)
AX-303; 2 (efase head = 1, nip hoad = 1)
Maolor Trarsport: PLL s rrcior (cagstan drive) = 1,

DS e {roed driva) o0 1
Meachansm: DC modor (oamopedabon] = 1
DC molor (cassotia reversal) = 1

Power Source 100, 120, 120°220-240, 220 or 240V AC,
SO0 Mz [according 10 country of sale)

Pemser Consumplion 13 W

Taps Spood 1-7/8 ips (4.8 omigne) =0.5%

Viow and Flutier Less ihan + 0 08% WTD Peak

Loss han 004 5% WTD RMS

Froguency Response . RO-505: 20Hz=-20000 Hz =398
(20 0B rocording level) RXG-300: 20 Hz-20.000 Hz

Sonal-to-Noooe AX-505 Dolty-C NA: Botter than 70 oB
(AWTD re 3% THD Dol N Batior than 6408
il 00e4r ) A Doitwy-C MNA: Busittsr trasn 68 0B
(70 pa. ZX tap) Dgsltwy-B MR Batbor than 62 08
Tiotai Harmome FOL505: Lodas han 0 0% (ZX laps)
Disiorion Liess than | 0% (53, EXIape)
{200 Hr. 0 ¢B) AX-303. Lodsthan 1 0% (2% EXH tans)
Less fhant 2% (SX mpa)
Eramure Better than &0 bl { 100 Hz. O 0B)
Sopurr Mo Bottar than 3538 {1 kM. 0 aB)
Cromatata Baodter than 8008 {1 kHz, 0.0H)
Buas Frtuery 1105 kkir
Fast - Wana Time Approw. B0 secords |C-80)
gt L) S0mV, TOk ol
Qutpna (L) 1.0V (400 He. O dB. tutpt ooningl mas ) 2 2k ofrms
iH oAb 12 W (800 Her, 0 0. oulput condiol man 1 8 ohms
Cumraanns 450 (W = 144 (H) = 300 0] milbradars
17 =AW 2 G- 10AEHG 2 11 -1 ED)inchas
Approvemnate Wegh! 10kg. 220102
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