A =o'

MBI Doocirvss et Pt Caine Back

: |
I |
R
i v — v
| N K B R oty m b
o o e Fhea e et -
o = z |
| | | o = U b -t
| = T - =l
| b = |
| e - |
| | = =
] - = |
1 ; i e
| | : 1= —
= —Tl
-1
= | .
Dt

i
7

Fd 7 |
o i 3 Mo = —
d
. __I'.
i i
[ i | . | ) !
{ I i = Il 1 1 A -| A
| | : —L L \ .
| { | | \ )
T 1 1 y
| | 11s 1 1 \ . \ 5 s
f | { | \ Y ! . LY
i | ’ . \ % \
| L - u \ \ i\ \
| | l | 1 \ ‘ \
1 1 1 1 Y
! e L . Kol \ 5
1 4 — % -
| |
- A & . &
1 -
| | { 1 T \ \
i i o 4 St e 4 i L
J j‘ Fi 'l e —k o E E 4 4 4 5 A ®
a # -I'I - - — - L] . & .
J ' i i L - . i i & b
J i A A _— - - . 5 .
& - - = =y L Ll [ N
f f . A & . —— 1 » i
[ # L ] s il i i "
L] £ - .

. - EERE Y e | o= Seed & -



The MR-1 Discrete Head Professional
Cassette Deck—From Nakamichi—Thq
Company Whose Profession Is Recording!

The MB-1 brings NMakamichi recording
technology to the professional markel—a
unique Asymmetrical Dual-Capstan
Diffused-Rasonance Transport S0 accu-
rate that no pressure pad is required 1o
maintain tape-to-head contact, the
Makamichi Discrete 3-Head recording
system o provide perfectly accurate
azimuth allgnment, extended bandwidih
and exceptional dynamic range, and
custom Makamichi electronics which have
established a world-wide reputation for
ultra low-noise/high-headroom
performance.,

The MR-1 is specifically designed to meet
the needs of the professional market.
From-panel Y:-inch balanced-line input
jacks simplify temporary connection of
signal sources with the MB-1 while
balanced XLR input and output jacks on
the rear provide permanent connection. An
input selector chooses between from and
rear inputs. Quarter-inch rear-panel jacks
provide unbalanced conneclion to the
MHA-1 with the unbalanced inputs given
prionty over the XLA inputs when a jack
is ingerted,

The balanced inpuls meet professional
standards vis-&-vis input impedance (600
ohms) and rated input level { + 4 dBm)
with 16 dB headroom o the maximum
input level { + 20 dBm). Minimum inpul
level is — & dBm, The unbalanced inputs
bridge virtually any source. A 100-kilohm
input impedance ensures negligible load-
ing, and high-gain circuitey produces
nominal recording level with an inpul of

— 20 dBY (0.1 volt). Nominal input level is
10 dB higher (0.316

wol) with the input

circuitry designed fo e
be overload proof. /

The balanced line ' i
cutputs are designed |
for termination in a
standard GO0-ohm
load and have a
source impedance of

100 ohms (balanced),. ° ° 7 |
Mominal output level  Figure 1t MAT Subsenic
ig identical with Filter Characieristics

norminal input level [+ 4 dBm) with 16 4B
hegdroom to saturation (+ 20 dBm).

The uabalanced line outputs have a
2200-chn. 2nvyce impedance and

are designed to work into a 25-kilohm
lgad. Nominal output level matches nomi-
nal input level {0,316 volt) with an output
saturation point 18 dB higher (2.51 volis).
The headphone output drives 100 mW into
a 4-ohm load and is provided with a
volume control independent of the output-
level contral.

The MR-1 has sell-contained Dolby-B and
-G nodse reduction and provisions for use
with any MR systam. The external NR loop
is accessed via phono jacks that are jump-
ered when an outboard processar isn't
used. The noise-reduction syslem is
controlled by two pushbuttons Ext/Dolby
and Dolby NR B/C, Choosing Ext with the
rear jacks jumpered provides recording!
playback without noise reduction. The
internal choices are indicated by Dalby
BiC lamps.

A Source Tape switch selects the signals
presented at the oulput terminals and
displayed on the level meters. An LED
lights to indicate the monitoring mode.
Dual 16-segment peak-reading LED level
meters with an attack time of 100 ms and
a decay time of 2 seconds accurately indi-
cate recording/playback level in 2-dB steps
from —20dBto + 10 dB re nominal,
Recording level is set via dual sliders.

The MR-1 accommodates the three major
cassette formulations with independent
control of bias and equalization. Bias is
selected via three pushbuttons—MNormal
{I)/High (Il Metal {IV)—while equalization
i chosen via another button (120/70). This
permits recording and reproducing Type-l|

tapes with 120

ricrosecond EQ

if desired.

} A defeatable
g ! subsonic fiter (12
! dBloctave below
] 18 Hz) prevents
fi modulation causad
i by turntable rumble,
record warp, and
ather low-requency
r2sonances
Fater Chasaciorsics when recording
conventional discs, A 18-kHz mulliplex
fiter can be actvated br & rear-panal
gwitch and provides well over 30 di
rejection of the Fi-stereo pilot.

The Discrete Three-He:
Perfect Magnetic Azim
Ensures 20—20,000 H:

For professional use, the 3-head format is
an absolute requirement, for you must
manitor while recording o ensure qualty,
Furthermore, anly separate record and
play gaps can be individually optimized for
maximum MOL (requiring a wide record
gap) and full frequency response (which
requires a narrow play gap). Bul alf
F-head decks are not the same!

Many 3-head decks use “sandwich”
heads—record and play sections are in
the same housing. Once the head 15
made, there's no way 1o align the gaps.
Even if the gaps are machanically parallel,
the magnetic gaps may not be, and, with-
out perfect magnelic alignment, high
frequencies are lost, Furthermaore, with
closely spaced gaps, record flux may [eak
into the play head and upset Dolby }
ing when monitoring thus compromiz.. g
the monitor's usefulness.
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Figure 3 Discrete 3-Head Mounting Arrangement

The MB-1 employs Nakamichi Discrete-
Head Technology—with physically inda-
pendent heads that are parfectly optimized
and magnetically aligned after installation
to ensure flat response, maximum he_g_q;
room and minimum noise al alf
frequencies.

The recording and playback heads are
indiviclually shielded 1o eliminate cross-
feed and noise pickup. They are
individually adjustable in height, azimuth,
and zenith 1o ensure perect tracking,
magnetic alignment and tape contact, The
mounting system (Figure 3) is unusyally
sophisticated and allows non-interacting
adjustment of each parameter for each
head aftar installation.
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The results {Figure 4) speak for themselves!
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Figure 4 MA-1 Frequency Response/Moise Analysis
F-17 Tape, &% (Metaly PR Eq 70640 MPY Faor ol

The'. -1 heads are the resull of Makami-
chi's 30 + I;n.l?ar-s. of experience in magnetic
research. During that time, wa discoverad
the best magnetic materials, created the
unique designs that launched the cassatte
as a high fidelity medium, and developed
proprielary processes that aveid internal
slress in the core material and thereby
presarve its magnetic properties to the
fullest. Our special surface geometry
ensures uniform wear and gives our heads
a service life of over 10,000 hours!

o Pl

R-3L
Rpcond Hoad Fiaynack Haad

@ P2H-3L Playback Head: With a 0.8-
micron gap and laminated-Crystalloy
core, the P2H-3L provides smooth
response to 20 kHz. Special geomeatry
ep=nates “head bumps” 50 response is
fii._ s the lowest requencies.

@ R-3L Recording Head: The R-3L's 3.5-
microen gap creates an extremely sharp
critical zone for maximum high
frequency MOL while its laminated-
Crystalloy core ensures exceptional
dynamic range on metal tape.

@ E-4F Erase Head: Dual gaps, a low-loss

ferrite core and sendust poletips ensure
complete erasure for perfect clanity,

MR Dorcrctn Hed Poofasiinal Gl S

Asymmetrical Dual-Capstan Diffused-
Resonance Transport Eliminates Scrape
Flutter And Modulation Noise.

Just as a 3-head deck showld be better
fhan a 2-head deck (but many aren’t!), a
closed-loop dual-capstan transport should
have less wow and flutter than a single-
capstan transport, Many do not! A dual-
capstan fransports are not the same!

Many dual-capstan decks use identical
capsians for supply and takeup. They
rotate at the same rate and concentrate
wow at specific frequencies making it
much more audible. Tape tension within
the “closed loop” isn't constant—the whole
point of a closed-loop system—s0 a pres-
sure pad is used o maintain tape-to-head
contact. With a pressure pad, tape-to-
head confact becomes erratic, and, unless
the pad is perfectly criented {a matter of
luck), the tape skews causing mistracking
and azimuth error, Thus an infracapstan
guide is needed,

3l Conventional DualCapsian Systen

Suppdy Capstan Tops Pt Takoup Capstan

Tapsr Guide

[ Tape Guioe |

T, Tk, Pisizh Rsdlo
Eiass Hogd "

Supody Finch Aplier “Harufmieh” RezoraFlng Hesd
Ly Wakamichl Dual-Capstan Syslen

Suoply Gapstan 333 Takeup Capsian dad 5|

Eiga Oukde | Taped P33
i | Tape-Pad Leiot | ’
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Playtack |
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Supply Pingk Aol Recod Head  Pramating Ouids®
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Figure 5 Tape Palh In A Dual-Capstan System

After years of research. Nakamichi
created the "Asymmetrical Dual-Capstan
Diffused-Resonance Transport™—the oy
mechanism that eliminates coherent wow
and exercises such pracise control that
neither pressure pad nor niracapstan
guide are reguired.

The pad and guide have audible effects,
As the tape passes them, it vibrates caus-
ing “scrape flutter” and "modulation noise”
which destroy sound clarity. Modulation
noige vares with recording level 5o it's not
suppressed by noise-reduction systems.
In fact, the perceived qualilty of digial
recording is largely due to the absence of
modulation noise. Ramoving the pad and
quide virtually eliminates scrape flulter
and modulation noise and allows music 10
emearge with digital-like transparency.
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Figure & Closeup View 1 Head Contact Area

Figures 5 and B compare the MB-1 trans-
port with a conventional design, As you
can see, in the MRE-1, nothing contacts the
tape except the heads themselves!

To eliminate coherent wow, the transport is
“asymmetric”; capstans are of different
digmetar and rotate at different rates so
they don’t resonate and concentrate Wow
at specitic frequencies. Again, the
results—shown in Figure 7—speak for
themselves!
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Fegure 7 MR-1 Modulation-Nose Analysis
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High-Inertia Direct-Drive Capstan
Motor And High-Precision Servo
Ensure Ultra-Low Wow & Flutter

“Direct Drive™ should be superior to belt
drive because a bell can introduce speed
variations if it doesn’t run frue, But, direct
drive mercilessly reveals motor cogging
because there's no compliant belt to filker
it. Cogging causes high frequancy flutter
that is heard bul ignored in specifications.
Al DD decks are nof the same!

Taga Guise Fraloading Gusdy
| Bupoy ]
_L‘a_pmn T Tihiie
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Figure 8 Top View OF Asymmatnical Dual-Capstan
Syslem

Takerg Pinch Raler

The MR-1 takeup capstan 1s directly
driven by an cutstanding new motor that is
virtually cog-free thanks o its unusually
high inertia. The motor has an exception-
ally heavy rotar with the mass
concentrated
at the circum-
ference to
create a
fiywheel that
ENsures
smooth rota-
fion. Itis
brushless, slot-
less and
coreless so
torque fluctua-
fions are
il'lh'ErEI'I“'j lew, DD Capstan Molar
To further reduce flutter, we extended the
sernvo bandwidth to correct forgue varia-
tions up to 1 kHz—the key element baing
a 160-segment frequency genarator that
senses speed every 2% degrees of rota-
tian! A careful choice of components
ensures excallent stability over time and
temperature.
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Figure @ MRA-1 Flutter Analyzis

Fraquancy: 3kHz Tost Tapaviow and Flutlar Matas Meguro
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Figure 9 shows the results—cog-free
perormance with under 0.027% wow and
flutter!

The MA-1 features Nakamichi's "Silent
Mechanism" in which a microprocessar-
controlled Motor-Driven Cam replaces
conventional solenoids. There's no
mechanical shock 1o upset head alignment
and each operation is performed swiftly
and precisely,

The motor actuates three switch cams (o
inform the microprocessor of the current
status, This “dialogue” between meacha-
nism and microprocessor permits
sophisticated precise control. For exam-
ple, when PLAY is pressed, the heads
approach the tape very rapidly bul, just
before contact, slow down and ease into
place. Only affer the tape has contacted
the heads do the pressure rollers engage.
This ensures stable accurate tape tension
fram the outset.

Ha £ Poginga Swaten (sl
Wigen Chaa Gam Poason Satch fi
1~ Gam Posticn Swich izl
Switch Cam G
| Swanch Cam(F]  Swich Camih]  Gam hotor  (Hesd Based

| Figure 10 Control Cam Agsembly

Professional Features
For True Professional
Performance

= Makamichi Discrete 3-Head Technology

* Asymmetrical Dual-Capstan Diffused-
Resonance Transport

* High-Inertia Direct-Drive Capstan Maotor
With Wide-Bandwidth FG Servo

* Loww-Distortion Direct-Coupled
Eleclronics

= Balanced Inpuls: Ye-Inch Front Panel

¥LR Rear Panel

* Unbalanced Inputs: ¥-Inch Rear Panel

= Ling Input Selecior Switch

« Qulputs: XLR Rear Panel (Balanced)

Vi=Inch Rear Panel
{(Unbalanced)

= Self-Contained Dolby-B and -C MNoise
Reduction

= Pravision For External Moise-Reduction ~
Systems

= 16-Segment Linear-Scale (2 dB steps)
Peak-Responding Meters

* Independent L'A Record Level Controls

+ 3-Position Tape Selector

« 2-Position Equalization Selector

= Defeatable MPX Filter

= Defeatable Subsanic Filter

* One-Touch Record Pause

* Record Mule

* Tape Monitor Indicator

= Ling Qutput Level Control

= Headphone Jack With Independent
Headphone Volume Control

* Playback Pitch Control { =6%)

«4-Digit LED Tape Counter

= Memary Stop

» Timer Record Play

» Automatic Slack-Tape Takeup

« Remote Control (via oplional Rk-200)

+ ElA Rack-Mount Adapler With Carrying
Handle

Hecomd Pralests
Main Durse Balt

Eject Larvat

Rl Wotor Db Capdran Maigs
Takain Spidla
ContrekCam Switch
Comarnl Cam

Takpeg i

Swppty Soindia
Lid Damper
Eiywhas

Seoply Casctan 25

Fapa Gulde
Supply Pinch Raliad

Erane Hipd
Rgaid Homs
Paayback Hasd

=Corgm-Cam Woo

Eject Twitch

Takiep Capitan [¢15)

Tabaup Pinch Filler

Profoading Gl
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Discrete 3-Head Asymmetrical Direct-Drive

System Dual-Capstan Capstan Motor

The original Nakamichi Transport A newly developed high-

technology that guarantees Nakamichi i performance direct-drive

flat response from 20 to Another Nakamichi inno- capstan motor virtually elimi-
vation that dramatically nates “conventional” wow

20,000 Hz, perfect magnetic

azimuth ali F:1ment andt:j ﬁg&‘ﬁfaﬁiggr:ﬂggﬂg% ggg and flutter for rock-stable
i - rmance.

optirmum MOL, hitherto unheard detail. parcrmance

Professional Precision For
The Professional Recordist
The Nakamichi MR-1

et

Professional
Electronics

MRB-1 electronics are fully
compatible with professional
standards vis-a-vis input and
output impedance, level and
connectors. Distortion is
virtually non-existent.




MR-1 Specifications
Track Configuration ... .....
o7t T I

I'.llul:l:rr.s.. ]

_d tracks’2-channel stereo

.3 (Erase Head = 1, Record Head = 1,
Playback Head = 1)

. Tape Transport: FG servo brushiess, slofless, coreless

oD mator (Capstan Drive) « 1
G mator (Reel Drive] = 1

Mechanism ; DC malor (Cam Drive) = 1

Powar Source .. ... .o

Power Congsumplion . .
Tapc Speed
Wow and FIuImr

Frequcncy Response. ...
S/M Ratio (A-\Wid rms). ...

(re 3% THD al 400 Hz,
Z¥ tape)

Tatal :I-iarmonu: Distartion
(400 Hz, 0 d8)

Erasure. .
Sfapamhun
Cmssialk

Bias Fruquency

['KLH 3- 31}

g Nommai anul Le-.rel 3
Minimum In pul Level .
Maxlmum Input Laved

5 ID-I.'.I 120, 120/220-240, 22".‘.! ar 240V AC,
50060 Hz [According to country of sale)

30 W max,
1-7'8 ips (4.8 cmisec) =0.5%

,.Less 1Ha'n + 0.048% Wid. Peak
Less than 0,02 7% WRMS

20 Hz—20,000Hz =3 dﬂi — 20 dB leval)

.Dolby-C MR: Better than 70 dB
Dolby-B NR: Beller than 64 dB

Less than 0.9% (23X tape)
Less than 1.0% (5%, EXI tape)

.. Better than 60 dB (100 Hz, + 10 dEﬂ
. Betler than 36 dB (1 kHz. 0 dB)
..... Better than 60 dB (1 kHz. 0 dB)
105 kHz

...... B00 ohms (Balanced)
_+d dBrm (1.228 V)
& dBm (0,388 V)
20 dBm {775 V)

Ll:na-lnﬁul {1/4-inch Front-Fanel}

.input Impedance. .. ..

e B00 ohms (Balancod)

AT TR0

Hominal Input Leuel ........
Minimum Inpul Lm«:l
Maximum Input Level. .

Line Input {1/4-irch Rear- Pam:ulr

Nnminal Input Leval . ..., .. !
Mummum It Lmrel

LII'IE' Oulpul l:J(LFt 3 :}2]
Clutnul impcdance .........
Mominal Load Im peﬂanoe

Norminal CIUI:JUI Level

Qutpurt Saturallun Leu'al

Ling Oulput t1 4 mch]

2& dBn‘l (7. ?5 1n."l

100k ohms (Unbalanced)
0 dBY (0,316 V)
20 dBV (0.1 V)

100 ahms {Balanced)
600 chms

+4 dBm (1.228 V)

- 20 dBm (7.75 V)

Dutput Impadanca ......... 2 Eh ohms Iunbalanced:l
Marminal Load
1T LT Ty L 25k ohms

Maminal Qutput
Level
Cutput Saturation

Leval ooooaiiiiann :

Hcau:rgh-::me Dulpul
Equalization iSwtl{:hable:l

PROFED s s b D2l
ngh Metal, ... ..
Fas.l '.'-ldenme N —

CABIW) o

-8 {!EW [2.51 ".I':|
. Max. ‘:EICI mW {wili 8- nhm load )

- 10 dBY (0.316 V)

3180 microseconds + 120 microseconds
..3180 mlcmsemnds + TO msroseconds
Apprcm B{I s»ccc-nﬁs (G-60 casselle)

Dimensions .............0.. 1E2(H) = 250 (D) millimeters
19W) = B-316(H) = 9-1316(0) inches
Approximate Weight . ... ..., Gakg. 131014 0z

*® | those specilications, 0 BV is referenced 10 1.0 volt. Actual voltage levels ane
given in parentheses. To calculate the 0 dB = 0.775 volt reference loval (e, O
dBm in a B00-chm circuit), add 2.2 dB to the listed dB value, lor example, — 10

dBV = - 78 dBm.

* Spocifications and appearance subject to change for further improvament with-

cul notice

* Moige Feduction System manulaciured under license from Dolby Laboratories

Licemnising Corporation,

® The ward “DOLEY” and 1he Double-0 Symbel are trademarks of Delby Labora-

feries Licensing Corporation.
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Tapas

Zn Matalloy Cassotle Tape
{708, matal Higs]

2 B0 ZX. 90

S0 Super Farricobakl Tapd
(T8, Cr buas
SX 0 CE0 5K

Makamichi Corporation Tokyo Office
Makamichi Amearica CGorparation

Makamichi Canada
MNakamichi GmbH
Makamichi Australia

SN
) S y e

5¥ Farricoball Gassatte Tape
[T0e8, Criy, Biag)
S¥X C-60 5% C-90

D10 Head Demagnetizar

EXIl Ferricrystal Cassella Tape
[120u%, nasmal bias)
EXil C-50 EX1 <80

e M i

FM-200 Rernata Control

VEX 2R4  Phone: (B04) 3247535
Phone: (0211) 3530368

1'2.h'l'|'| P A

10T 441U i

SR.T S1erec Headghones

Shinjuku Daiichi Seimei Bldg,, 271 Mishishinjuku, Shinjuku-ku, Tokyo 163 Phone: (03 3424461 Telew: 2324721 (NAKAKM J)
19701 South Vermont Ave., Torrance, CA 90502 Phone: (213) 5388150
276 South West, Marine Drive, Vancouver, B.C.
Stephaniensirasse 6, 4000 DosseldorT 1
Unit 10, 21-29 Chester Streat, Camperdown, NS W. 2050  Phone: (02) 519-3977
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