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The World’s Most Advanced Master Recorder

Establishing new standards of performance, reliabilily
and operating convenience in master recording.
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@® PERFORMANCE

The MR-70 has no equal in total performance. No effart was
spared in its design and development to fulfill the demands
af the recording industry in preducing the finest quality mono-
phonic and stereo masters,

® With today's low noise tapes, an improvement in broad-
band (20 ecps to 15 kc) signalto-noise ratio of 10 db is
realized over previous specifications.

# The electronics of the MR-70 are capable of even higher
performance with future tape improvements,

® Frequency modulation noise (“scrape flutter') is virtually
eliminated through unigue design of the head assembly, em-
ploying a precision idler in the critical unsupported tape path,
reducing the unsupported tape path length. (A)

®m Components are permanently aligned to the most rigid
and massive heavy-ribbed casting ever used in an audio
recarder, assuring stability and precision of tape motion and
tape tracking throughout the long life of the recorder. (B)

H Tape speed is “repeatable’” and identical from reel to reel,
and fram day to day, even if recorder is moved between re-
cording sessions.
® A constant hold-back tension system maintains constant
tape speed and alignment from beginning to end of reel
(C.Cy)
® Viscous damped reel idler (a “floating” flywheel in an
oil-filled shell) reduces wow. (D)
® Dynamic range is assured by generous electronic overload
margin. Record amplifier:
Distortion, 25 db above operating levels, is less than 1%
from 30 cps to 15 ko,
Reproduce amplifier:

Distortion, at tape saturation level (14 db above operating
level), is less than 1% from 30 cps to 15 ke,
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The MR-70 Master Recorder is the result of three yvears of research,
testing, and development, during which Ampex engineers worked closely
with key individuals in the Recording Industry. Their common objective
was to establish new standards of performance, reliability and

operating convenience in a master recorder. The result is the Ampex
MR-70—a totally new master recorder—with major design innovations

that meet the exacting requirements of the Recording Industry.

® A balanced 150 ke master oscillator in the transport drives
a feedback-stabilized bias and erase amplifier in each elec-
tronics, and maintains low noise and absence of even order
distortion., The resulting symmetrical bias waveform elimi-
nates the need for a "“noise balance' control, The 150 ko bias
frequency minimizes audible beats between the bias and the
harmonics of high frequency signals.

m Stray bias signals in the output line are kept 40 db below
operating level.
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@ OPERATIONAL FEATURES

Convenience and ease of operation are key advantages of the
MR-70. From variable speed winding and rewinding to facili-
ties for easy editing, the MR-70 was designed with the opera-
tor in mind.

m Convenient variable-speed wind/rewind (from creeping to
400 ips in either direction) for easy locating and editing. (E)

® Fully actomatic tape lifters; manually retractable at any
time. (F)

® Easy editing foot pedal {optional), or panel push-button
(G) further simplify the editing function by: (1) releasing
brakes in “‘stop” to permit hand movement of tape; (2) stop-
ping take-up resl in “'play” to allow tape to “spill"" if desired;
{3) cancelling tape lifters.

m Drop down gate provides full access to heads for easy
cleaning, demagnetizing, and editing. (H)

m Fast, positive starts are guaranteed by supplying power (1)
boost to reel idler and take-up motors during start function.

®m Easy-to-see illuminated push-button controls for all fune-
tions. (J}

m Either U. 8. (MAE and EIA) or European (CCIR) type reel
can be used. (K}




Convenient remote control {optional) features include:

.. Operation of all functions of record, play, fast forward,
rewind, stop, and even gate-close in fast mode,

.. Indicator lights showing mode condition of recorder.
. . Remote operation of the output selector (A-B) functions,
. . Remote cantrol of recarding and reproducing levels,

Built-in switching circuitry for Sel Sync*® (see Sel Sync
under accessories, (L)

When the tape speed is selected on the transport, relays
automatically switch to the proper equalization in the elec
tronics. A high-frequency response selector switch allows
selection of three different post-emphasis characteristics for
each speed: for 15 ips, MAB (50 microseconds), CCIR (35
microseconds), or AMET, In the 7% ips or 30 ips speed posi-
tion, any three post-ermphasis characteristics from 17.5 to
100 microseconds may be pre-adjusted and then selected as
desired. A separate switch controls the low end at gach spead
so that the 3180 microsecond low frequency pre- and post-
emphasis may be switched in or out as required, Adjustments
have sufficient range to accommodate equalization curves
other than the labeled function, For example, the CCIR posi-
tion could he re-adjusted to be a position for MAB post-
emphasis, and pre-emphasis for high output tape.

Excellent stability and repeatability of performance under
environmental or ling voltage extremes improved by

.. Conservative design using only premium quality compo-
nents.

.. Stabilized circuitry — maintained by generous amount of
feedback.

. . High torque, high stability potentiometers which minimize
changes due to shock or environments.

. . Pasitive locks on record and reproduce level controls pre-
vent accidental change of settings. (M)

.. 5ece last page for operational features of new Console
Cabinet.
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'@ RELIABILITY

Long term, “vear-in-year-out” dependahility provided by use
of high quality components, life testings, and Ampex leader-
ship and expearience in the design and manufacture of pre-
cision magnetic recorders for audio, video, instrumentation
and computer applications.

High grade {(ABEC class 7) ball bearings are used in all
critical areas.

fAmpex Masier Equalization

"Sal Syne [Selecine Syachsonization) THM Ampex Comp.

® Maximum reliability and performance are obtained through
use of military/industrial grade nuvistors which; (N)

. Are 10 to 20 times more relizble than conventional vacuum
tubes.

.. Have a dynamic range that exceeds that of transistors,
and provides greater safety margin for overloads.

. hre rugged and reliable under shock and overload condi-
tions.

.. Have closely controlled performance parameters (usually
falling within = 10%:).

.. Require only TWO types of nuvistors which greatly reduces
spare parts requirements.

m Mewly designed precision head assemnbly guarantees per-
fect alignment throughout life of recorder, Fiked azimuth and
zenith. Mo adjustment is necessary for the life of the heads.
{Adjustable playback heads are available.) All head stacks are
individually replaceable, and the same assembly can accom-
modate either 3, ¥, or 1 inch stacks. (O)

®m Mon-corrosive gold contacts are used on all switches and
relays for dry circuits, Silver or palladium is used for high
level circuits.

® Exacting quality control standards, life-testing procedures,
superior components, and a large portion of Ampex experi-
ence have combined to make the MR-Y0 the world's most
reliable master recorder.

o
@ MAINTAINABILITY

The MR-70 is designed throughout for minimum maintenance.
Feriodic preventive care is simplified to require minimum
time and expense.

m Modular design, front panel adjustments and high quality
components all add up to easy maintenance for the MR-70.

(F)

m Plug-in electronic medules provide easy accessibility and
maintainability of power dissipating functions. The record
head drive and line output are accomplished with identical
plug-in output amplifiers. The bias amplifier, master bias
ascillator and Sel Sync® preamplifier are also modular, {Q)

m Rugged nuvistors are not damaged by accidental owverlead
during servicing. (N}

m Test jacks are provided so that playback and record chan.
nels may be quickly and easily checked with instruments
without disconnecting equipment, {R)

= See last page for maintenance features of new Console
Cabinet.




A TOTALLY NEW MASTER

With Major Design Innovations to Meet the
Exacting Standards of the Recording Industry

. The ability to record up to eight channels on one recorder,

. Uses standard width tape — %, ', or 1 inch,

In addition to the many advanced design
features in tape transport and electronics,
the MR-70 provides many basic advantages
in overall design concept . . advantages es-
sential to the compatibility and flexibility 7
requirements of modern master recording

1

2

3. Heawy cast frame to guarantes perfect alignment of components.
4, Easy, familiar editing procedures to reduce possibility of errar.
5. Has its own erase head —tapes do not have to be "bulk'” erased,
&

. Built:-in safety braking feature to keep tape from spilling in case of
power failure or emergency.

. The important ability to provide "sound-on-sound’” recording or "“over-
dubbing’

techniques and procedures: 8. Maintains compatibility with existing tape libraries.

ACCESSORIES FOR THE MR-70

STUDIO CONSDLE The compact, convenient console designed
for the MR-70 offers many advantages and desirable features
for the Master Recordist.

= The transport is mounted on a frame that will tilt to three
different operating positions.

m The unit may also be tilted to a vertical position for easy
maintenance and service,

o With plug-in cables removed the entire unit will swing
thraugh a 360° arc.

w The transport may be removed from the console by simply
sliding alang channels,

u Positive position locking of transport is maintained with
self-locking sliding bolt.

w Front panel of the transport is hinged and may be released
by two push-button catches. Simplifies adjustments when
required.

m The console is beautifully finished on all sides (including
the back), so it need not be placed against a wall to hide
unsightly appearance. All cables are housed, and come into
the consale at floor level.

e Tough vinyl finish, in simulated walnut grain, will remain
new looking even after years of constant service.

» Sheppard casters provide easy movement. Front two are
lacking type.

# For ease in shipment and lower freight costs, console may
be easily dismantled before shipping if desired.

SEL SYNC* Sel Sync is an equalized plug-in playback pre-
amplifier that allows the recording head to be used as a
playback head. Incorporates 50 microsecond post-emphasis
characteristics plus compensation for gap loss of record head.

EDITING FOOT PEDAL This is a valuable accessory for any
master recordist, It frees the operator's hands during editing

operations by performing the following functions:

1. In STOP MODE: While the pedal is depressed, the reel
brakes are released, a light hysteresis braking is applied,
and the headgate is closed for easy editing and spot locat-
ing. Transport automatically returns to STOP when pedal
is released.

2. In PLAY MODE: While the pedal is depressed, the take-up
reel is stopped and the safe-switch is disabled to allow
“spilling'" tape. Transport stops when pedal is released.

3. In FAST MODE: While pedal is depressed, the headgate is
closed; the gate opens when the pedal is released.,

4, In RECORD MODE: The foot pedal is completely disabled
and cannot interrupt a recording.

(Editing Push-Button is used when the foot pedal cannot he
installed. Functions are the same as for the foot pedal, except
that the editing circuit “'holds” when the push-button is de-
pressed and can only be released by pressing the “stop”
bButton.)

MODEL OPTIONS
STANDARD Al with in-line heads; dual speed 7%~-15 ips, or
MODELS 15-30 ips.

MR-70-1 Single-channel (full track), %" tape
MR-70-2 Two channel, %" or %" tape width
MR-70-3  Three channel, ¥%" or 1" tape width
MR-70-4  Four channel, ¥ or 1" tape width
MR-70-6 and 8 Six and eight channel 1" tape

SPECIAL
MODELS
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| DE INFORMATION AVAITARIE 1. “Performance and Reliability Reguirements for a Master Tape Re-
MORE INFORMATION AVAILABLE - ero e andio Engineering Society 12, 274279 October 1964.
R, Marma and W. M. Fujii.

Further technical infoermation about the 2. "Dynamic Range Limitations in Tape Recording,’ Journal Audio Engi-

design of the MR-70 Master Recorder may
be found in the following papers available
from Ampex Corporation, Dept. 6-1, 401 4
Broadway, Redwood City, California.

neering Society 12, 294-237 October 1964, R. £, Langevin.

3. “Moise Limitations in Tape Reproducers,” Journal Audio Engineering
Society 12, 280-253 October 1964, E. P. Skow.

. “Mechanical Damping in Tape Transports)” Journal Audio Engineering
Society 12, 140-146 April 1964, 1, G, McKnight.
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MR_70 - MASTER RECORDER SPECIFICATIONS

TAPE WIDTH AND CHAMMEL CONFIGURATION
AVAILABLE:

" tape—1 or 2 channels

Y¥* tape— 3, or 4 channels

1" tape — 4, 6, or & channels

TAPE SPEEDS AVAILABLE: 7% and 15 ips, or 15 and
30 ips.

REEL SIZE: 11%" maximum, EIA, MAB or CCIR reels,
orF hubs; CCIR reel adaptars available,

INPUT: 20K ohms unbalanced convertible to 20K ohms
balanced with the addition of a plug-in bridging
transformer, Will accept line levels from —20 to
+12 vu. Low impedance microphane input by use
of accessory plug-in Nuvistar pre-amp.

OUTPUT: Strappable for 150 or 600 ochms, balanced or
unbalanced, with noeminal line levels of +4 vu or
+8 vu.

EQUALIZATION: Equalization switching automatic by
transport speed selector. Choice of curves at each
speed provides for MAB, CCIR, or AME (15 ips
only) as well as adjustments to accommodate
other curves in the 17.5 to 100 microsecond range
with or without the 3180 microsecond low fre-
quency pre- and post-emphasis.

ELECTRONICS: Completely MNuvistorized; only 2 types
of military findustrial grade Muvistors are used,

& each type 7587 and 12 each 7895 per channel
of electronics;

4 each type 7895 in master bias/erase oscillator.

OVERALL FREQUENCY RESPOMNSE:
15 ips NAB = 1 db 50 cps to 15 ke, = 2 db 30 cps
to 20 kc.

74 ips NMAB = 1 db 50 cps to 12 ke, = 2 db 40
cpsto 15 ke,

SIGNAL-TO-NOISE RATIO:

30 ips (17.5 microseconds) full track heads £ 1
db 50 cps to 20 ke.

30 ips (17.5 microseconds) multi-track heads = 1
db 100 cps to 20 ke, = 2 db 50 cps to 20 kc.

BIAS/ERASE OSCILLATOR: Flug-in master oscillator on
transport; 150K cps nominal bias/erase frequency.

TAPE LIFTERS: Automatically lifts tape from heads in
fast wind modes; edit switch cancels lifters,

ERASURE: A mid-frequency signal recorded at peak
record level will be reduced at least 68 db by the
erasing system. Ferrite erase head is utilized.

CHANMEL SEPARATION: When recording with signal on
one track and without signal on an adjacent track
(bias only), the signal-to-crosstalk ratio will be
greater than 50 db mid band.

EVEM ORDER DISTORTIOM: The second harmonic dis-
tortion of a 500 cps signal recorded at peak record
level (approximately 3% third harmonic distortion)
will be less than 0.5%.

FLUTTER AND WOW:
15 ips less than 0.05% rms
7% ips less than 0.08% rms
30 ips less than 0.05% rms

Measured according to ASA Z57.1-1954 measuring
all components from 0.5 cps to 250 cps.

START TIME: (to stable tape motion) Tape will be within
+ 0.2% of nominal speed in 0.5 seconds.

TIMING ACCURACY: Better than + 0.15%.

FAST MODES: Continuously variable from O to 400 ips,
Rewind time approximately 80 seconds for 2400.
foot reel.

"Peak Record Lewel is defined as
the level of a long wavelength sig-
nal whose remanent flux is & db
above thal of Ampex operating
level. On typical tape this corre.
sponds to the 3% third harmonic
distortion level. Unweighted noise

5 measured with a filtar whose re-
& sponse is —3 db at 30 cps and 15
ko with an 18 db per octave roll-off

above 15 ko using 20l-type low
65 noise tape biased for maximum
sensitivity at 15 mil wavelength,

3-Track 2-Track 4" Tape
Peak %" Tape  (0.075 Track Width)
Record (0.100 A e
Full Track i
Level to %" Tape 4-Track 1" Trk Width) 4-Track %" Tape
Unweighted (0.234 {0.180 z _I_-- —k—l—- - (0.070 Track Width)
Moi o ; -Track 1 ——M
(db)* Trk Width) Tk Width) o hoc™rek  8-Track 17 Tape
Width) (0.070 Track Width)
15ips
MHAB 70 (=] EE
715 ips
NAB 70 (=] =l
30 ips

(17.5 1) 72 71 68

&7




ELECTRONIC OVERLOAD MARGIN:

Record Amplifier; Total harmenic distortion less
than 1% at 50 cps to 15 ke at a constant record
current 25 db abowve a mid-frequency operating
level signal,

Reproduce Amplifier: Total harmonic distortion
less than 1% at 50 cps to 15 ke at tape saturation
level {14 db above operating level).

OPERATING CONTROLS:

* Input and output level controls continuously
variable with twist lock. Levels are remotely
controllable.

+ Record selector, 3 position for “'Ready;' "Safe'’

DIMENSIONS AND WEIGHTS:

Transport 19" x 244" x 12" deep 130 Ibs.
3 27 lbs.

Electronics 19" x 53" x 12" deep (per chansnefj
29" wide x 294" deep 130 Ibs.

Cansole x 62%" high (4 channel unit)

Transport & Electronics may be rack mounted.

POWER REQUIREMENTS: Universal voltage transformer
Strappable for 115 volts or 230 volits,
Adjustable by switch for 12 volts providing nomi-
nal voltages of 103, 115, 127, 218, 230 or 242,
Versions for 50 or 60 cps available,

and “'Selective Synchronization.”

- Qutput selector, 3 position for “lnput’” “Repro- CURRENT DRAIN

duce” and “"Remote A-B'" monitor, ek | hi 115 volts 2.5 amperes,
channel machine

« Meter selector, 3 position for “QOutput]’ “'Bias’ 230 volts  1.25 amperes

r “Erase.’ e R 115 wolts 3.0 amperes,

+ Mode controls; illuminated pushbutton for power 1€ 230 volts 1.5 amperes
an-off, speed, stop, fast wind, play, edit, record; Eias . e 115 volts 3.5 amperes,
all remotely controllable. Al e 230 volts  1.75 amperes

+ Variable fast forward-rewind control (0 to 400 Leh i i 115 volts 4.0 amperes,
ips) lever bar: not remoteable, i L e e R Jare 2y amperes

OPTIONAL ACCESSORIES
* Sel Sync® plug-in amplifier {(one required per channel) Cat, #4012107-01
« Editing foot pedal Cat, #4012121-01
+ Console cabinet Cat, #4010034-01, 02, 03 or 04, depending upon the number of channels.
H40196440-01
#40196440-04
* Balance bridge input transformer Cat. #4850116.-01
« Balanced line input transformer Cat, #4850116-02

= 40 db Muvistor mic plug-in pre-amp Cat.
+ 60 db Muvistor mic plug-in pre-amp Cat,

"THM AMPER CARP,

METRIC CONVERSIOMN TABLES

TAPE SPEEDS TAPE DIMENSIONS (Continued)

ol el s 1% 33 7V 15 30 ] 120 Lemgth: fead . . . . GO0 1200 1800 2500 3600 5000 7200 960D
emfeee ., L. . 4.76 9.52 15.05 381 762 152.4 3043 meaters |, . . 185 366 549 762 1097 1524 2195 2926
HEAD DIMEMSIONS
10N

:‘;E Il'.::::fﬂs il 0 7 o 5 Gap Scalter Interstack Spacing® Track Width & Spacing®
) | micralnehes . . 100 Inches 1.5 +0.0005 Imches 0.050 0.070
"""" 35 55 25 81 ARJ8 1462 1270 mm . . . . 000254 em 3.8 =0.00127 mm 1.27 1.778

Widtha: lrﬂu ..... *{IR1G)

i ? W 1 2
....... 0.635 1.27 1905 254 5.08

STANDARD PAMELS FOR 15-INCH (48.26 cm) RACK

1.5 mil . 1% 3 54, 7 L -2 N T 1 R - L -

1 mil % b 15
0.0381 em 445 B.BY 13.34 17.78 2223 31.12 35.56 40.01 £4.45 489 53.34 EB.9

0, 0254

401 Broadway s« Redwood City = California » 94063

Morth Sydney, Australia * Rio de Janeiro, Brazil « Toronto, Canada * Bogota, Colombia
* Reading, England = Paris, France = Frankfurt/Main, Germany = Hong Kong, B.C.C.
* Tokyo, Japan = Mexico City, Mexico * Stockholm, Sweden * Lugano, Switzerland
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MR-70 SERIES
MASTER
RECORDERS/REPRODUCERS

AMPEX

FRICE SCHEDULE #A-125 SUPERSEDES #2079-A EFFECTIVE OCTOBER 1, 1966

— ey :

far still higher performance with future tape improvements, (&) greatly improved
tape motion, {50 maximum reliability through use of industeial/military grade
nuvistors, (6] fully compatible with other 4 inch and 3% inch Ampex recorders,
17} human-engingersd for easy loading and editing. See MR-70 Product Brochure

Engineered and designed specifically for the master recording industry, Major
design innovations have provided significent advances in electric and mechani.
cal performance: (1) with today's low noise tapes, an improvement in broad-
band [20 cps to 15 ko) signal-to-noise ratio of 10 db is realized over previous

specifications, 12} major,reduction in electronic distortion, (3 built-in capability

for complete information on features and specifications: (Lit, #2162}

: Order by .
Tape Width Tape Playback Professional
Mo. Channels Speeds hziyrlnuth Mounting ﬁ::‘uﬂr User Price
Yariable Unmounted 4017011-01 F4005.00
17011- I
e Consale = __-1_0_ L 1ﬂi 4410 CII}__
AL Fixed Lnmounted 4010711-05 4050.00
: Consals 401701107 4455.00
Y4 inch R AL | b0l R e S ~
|
Oie:chiyine Variable Unmounted | 4017011-08 A005.00
Consnle ATT01-11 441000
15 & e | Bt |
i Fixed Unmounted | 4017011-13 4050.00
Console 4017011-15 4455.00
Variable Unmounted 4017012-01 8175.00
| 8 BRZ5.
16 & : Conzole : : 4EI_I‘I_I]I_2_[JH“ : 562500
15 ips ;
Fized Unmounted 4017012-05 R220.00
: Conzole 401701207 5ET70.00
L: inch : s el
g chamnat Variable Unmounted | 401701208 5175.00
| - g
158 (onsale = 401_?'_'3?2 11 | B6E5.00
IR Fixed Unmounted | 401701213 5220.00
Consale 4017012-15 5670.00
735 & Fixed Unmounted 401701217 5356500
. 151ps Console 401701219 55000
15 inch : -
el 158 Unmounted | 401701221 |  5335.00
30ips Fixed Consale 401701223 520500

MOTES:

1. For 50 cycle versions, add —01 to the 60 cps catalog number; i.e.: 30 cps version of 4017011-01 is 4017011.02 —
price is the same.

2. For 230 volts, add “K” after the catalog number and in description add: “Strap for 230 volls;" ie: the 230 volt
&) ¢ps version of 4017011-00 is 4017011-02X — price is the same.

3. Voltape on standard recorders is 115 volts AC. Selector switch enables aperation from 105 or 125 volts. Models
strapped for 230 valts have switch for operation from 220 or 240 valts,

Ampex cquipment may be purchased or leased under special Ampex finance plans.




MR-70 SERIES
MASTER

RECORDERS/REPRODUCERS

i Order by :
Tape Width Tape Playback - Professional
No. Channels Speeds Azimuth Mounting ﬁ:tﬂaﬂl&gr User Price
Variable Unmounted 4017013-01 $6255.00
715 & Console 4017013-03 6885.00
2
15 ips . S o -
Fixed Unmounted 4017013-05 6300.00
Console 4017013-07 6930.00
) 15 inch S— e -
li W= Three channel Variable Unmounted | 4017013-09 6255.00
| ¥ e Tltefirislens g B Consol_e_ 1 4017013-11 6885.00
eETeii e s Fixed Unmounted | 401701313 |  6300.00
[ 2 aptiereses
S Console 4017013-15 6930.00
‘ e[, . e Variable Unmounted |  4017014-01 742500
I s TR S | Consoleﬁ | 4017014-03 8055.00
181ps Fixed Unmounted |  4017014-05 7470.00
. Console 4017014-07 8100.00 il
5 inch N e
[
POUIFtie Variable Unmounted |  4017014-08 7425.00
15 & Console 4017014-11 8055.00
.02 Fixed Unmounted | 401701413 7470.00
Console 401701415 8100.00
eETe " "' e Tl & Fixed Unmounted 401701417 7650.00
b Lo siosss@ecs _ 15ips Console 4017014-19 8280.00
P R e 1 inch i o
I Four vhrrel 158 Fixed Unmounted | 401701421 7650.00
1 j b s ;‘:...:_. 30ips Console 4017014-23 8280.00
i E, sebossus @
Accessories—Plug-in devices, one per channel, except pedal
| ‘e CR NS b - — — — — e - S -
|, e Sel-Sync* Module 401210701 | § 11000
' BRI Mic Pre-Amp — 40 db 1.96440-01 45.00
| R Mic Pre-Amp — 60 db 1-96440-04 60.00
eI : - - —
| o o s 2%ee@s0s Input Transformers
RO, Bal Bridge 580116-01 14.50
600 ohm Line 580116-02 14. 50
Editing Foot Pedal 4012121-01 29 50

*TM AMPEX CORPORATION

VL8 AMPEX CORPORATION

401 Broadway - Redwood City - California - 94063

© 1966 Ampex Corporation LITHO IN U S.A. —A 125—9 66
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1.1 GENERAL

The Ampex Model MR-70 Magnetic Tape
Recorder/Reproducer is a high quality equipment
designed for use in the professional recording field.
The recorder is available mounted in a console (see
Fig. 1-1) or unmounted for installation in a stand-
ard 19-inch rack.

While the MR-70 is compatible with other
Ampex recorders, major improvements have been
made in such areas as signal-to-noise, distortion,
and flutter. The use of high grade Nuvistors in con-
junction with rugged construction techniques assures
maximum reliability and performance.

The equipment consists basically of a
tape transport assembly and electronic assemblies
as required (one for each channel). Accessory
plug-in items are available from Ampex that will
add to the versatility of the machine.

1.2 TAPE TRANSPORT

Tape transports (see Fig. 1-2) are avail-
able for 1/4-inch, 1/2-inch, and l-inch magnetic
tape. Head assemblies for 1/4-inch tape may be
ordered with 1 or 2 tracks; for 1/2-inch tape with
2, 3, or 4 tracks; and for 1-inch tape with 3, 4,

6, or 8 tracks. Two tape speeds are provided on
all transports--either 7-1/2 and 15 ips (inches per
second) or 15 and 30 ips.
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Fig. 1-1 MR-70 in Console
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Fig. 1-2  Tape Transport

Indirect drive to the capstan is provided
by a hysteresis-synchronous motor. Tape speed
is adjustable over a small range by varying the
force between the motor and the capstan flywheel.
A constant tension holdback system employs a
transducer which senses the position of the tape as
it leaves the supply reel and varies the holdback
torque of the supply motor accordingly. Another
feature is the viscous damping of the reel idler
flywheel to further improve the flutter and wow
characteristics.

A heavy casting, which serves as a
mounting base for all components, assures that
critical alignment of those components is accurate
and long-lasting. Pushbutton control of tape motion,
power, and speed selection is provided.

1.4 SPECIFICATIONS
1.4.1 Tape Transport

Tape Width and Channel Configuration

Tape Speeds

Maximum Reel Size

Flutter and Wow

Measured according to ASA Z57.1-
1954 measuring all components from
0.5 cps to 250 cps.

Start Time

1-2

A master bias and erase oscillator,
mounted on the tape transport, feeds a bias amp-
lifier in each electronic assembly which in turn
routes the 150 ke signal to the record and erase
heads.

1.3 ELECTRONIC ASSEMBLY

Each electronic assembly provides the
record and reproduce facility for one channel.
Modular construction is emploved wherever
feasible, with the record driver amplifier, re-
produce output amplifier, and bias amplifier as-
sembled as plug-in units. Several accessory
items--such as a Sel-Sync*amplifier, input trans-
formers. etc.--are also complete modules which
simply plug into provided receptacles.

The output may be strapped to feed
either a 600 ohm or 150 ohm line at a level of
either +8 vu or +4 vu. Record and reproduce level
controls can be locked in position to prevent acci-
dental change of settings, and the accidental erasure
of a recorded tape can be prevented by placing a
record selector switch in the SAFE position.

Nuvistor circuitry provides better re-
liability and performance than are available with
conventional vacuum tubes or germanium tran-
sistors. Stable operation is achieved by conserva-
tive design, using high feedback, and employing
high quality components.

* TM, Ampex Corp.

1/4-inch--1 or 2 channels
1/2-inch--2, 3, or 4 channels
1-inch--3, 4, 6, or 8 channels

2 speeds--
7-1/2 and 15 ips or 15 and 30 ips

11-1/2-inch CCIR (CCIR Adaptors
available)

7% ips less than 0.08% rms

15 ips less than 0.05% rms
30 ips less than 0.05% rms

Tape will be within 0. 2% of nominal
speed in 0.5 second.
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Timing Error £0.15% maximum

Fast Modes Continuously variable from 0 to 400 ips.
Rewind time approximately 80 seconds
for 10-1/2 inch reel (2400 feet of tape).

1.4.2 Electronics

Input 20 K unbalanced convertible to 20 K
balanced with optional plug-in bridging
transformer.

Will accept line levels from -20 vu to
+12 vu.

Output Strappable for either 150 or 600 ohms,
balanced or unbalanced, with nominal line
levels of +4 vu or +8 vu.

Equalization Equalization switch accomplished by trans-
port speed selector. Choice of curves at
each speed for NAB, CCIR, and AME (15
ips only) equalization. Adjustments will
accommodate other curves in the 17.5 to
100 microsecond range, either with or
without the 3180 microsecond low frequency
pre-emphasis and post-emphasis.

Overall Frequency Response 15 ips NAB-- =1 db 50 to 15,000 cps
+2 db 30 to 20,000 cps

7-1/2 ips NAB-- 1 db 50 to 12,000 cps
+2 db 40 to 15,000 cps

30 ips (17.5 --Full track heads
microseconds) =1 db 50 to 20,000 cps

--Multi-track heads
+1 db 100 to 20,000 cps
+2 db 50 to 20,000 cps

Signal-to-Noise Ratio

15 ips 7% ips 30 ips
Type of Head Track Width NAB NAB (17. 54 Sec.)
1/4-inch Full Track 0.234 70 db 70 db 72 db
1/4-inch Two Track 0.075 65 db 65 db 67 db
1/2-inch Two Track 0.200 69 db 69 db 71 db
1/2-inch Three Track 0.100 66 db 66 db 68 db
1/2-inch Four Track 0.070 65 db 65 db 67 db
1-inch Three Track 0.250 70 db 70 db 72 db
1-inch Four Track 0.180 69 db 69 db 71 db
1-inch Six Track 0.095 66 db 66 db 68 db
1-inch Eight Track 0.070 65 db 65 db 67 db

Signal-To-Noise is measured from peak record level to unweighted noise. Peak record
level is defined as the level of a long wavelength signal whose remanent flux is 6 db above
that of Ampex operating level (on typical tapes this corresponds to the 3% third harmonic
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distortion level). Unweighted noise measured with a filter (see Section 5) and using specified
low noise tape biased for maximum sensitivity at a .015 inch wavelength.

Erasure A mid-frequency signal recorded at peak
record level will be reduced at least 68 db
by the erasing system.

Channel Separation When a signal is recorded on one track
with no signal (bias only) on an adjacent
track, the signal-to-crosstalk ratio will
be greater than 50 db from 150 to 15,000
cps.

Even-Order Distortion The second harmonic distortion of a 500
cps signal recorded at peak record level
(approximate 3% third harmonic distortion
level) will be less than 0.5%.

Electronic Overload Margin Record Amplifier: Total harmonic dis-
tortion less than 1% from 50 to 15,000
cps at a constant record current 25 db
above mid-frequency operating level
signal.

Reproduce Amplifier: Total harmonic
distortion less than 1% from 50 to
15,000 cps at tape saturation level
(14 db above normal operating level).

1.4.3 General

Power requirement Strappable for 115 volts or 230 volts. Ad-
justable by switch for 12 volts, providing
nominal voltage requirements of 103, 115,
127, 218, 230, or 242 volts.

Equipment available for either 50 or 60
cps power frequency.

Power Consumption
1-Channel equipment .5 amperes at 115 volts

.25 amperes at 230 volts

2-Channel equipment .0 amperes at 115 volts

.5 amperes at 230 volts

3-Channel equipment .5 amperes at 115 volts

.75 amperes at 230 volts

4-Channel equipment .0 amperes at 115 volts

.0 amperes at 230 volts

B W = H W =M

Dimensions and Weight

Tape Transport 19 by 243 by 12 (deep) inches
130 pounds

Electronic Assembly 19 by 5-1/4 by 12 (deep) inches
27 pounds
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Console

Magnetic Tape

29 (w) x 29-1/4 (d) x 62-1/2 (h) inches
180 pounds

Performance specifications are based on
the use of M. M. M. Type 201 Magnetic
Tape.
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2.1 UNPACKING

2.1.1 Console Mounted Equipment

Console mounted equipment is shipped
with all assemblies secured in place on the console,
and all connections between assemblies completed.
The console lies flat on its back in the shipping
package, with the tape transport rotated 90° in the
console so that it is in the horizontal position dur-
ing transit.

Open the shipping container completely,
and be sure the casters are screwed completely in
(so that the caster stud will not be bent when the
equipment is tilted upright). Then place a board in
position to block the casters when the console is
lifted to the vertical position. Grasp the console at
the rear member between the electronic housing and
the tape transport (see Fig. 2-1) and tilt the console
up and forward so that it comes to rest in the vertical
position on the four casters.

Examine the equipment carefully for any
sign of external damage that may have occurred dur-
ing shipment. If any such damage is noted, report
it immediately to your Ampex distributor and the
transportation company involved.

2.1.2  Unmounted Equipment

- Unmounted equipment is shipped with the
tape transport and electronic assemblies packed in
separate containers. Unpack each case, checking

4D0022A

Section 2

INSTALLATION

Fig. 2-1 Console Mounted Equipment
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for shipping damage. If any has occurred, report
it immediately to your Ampex distributor and the
transportation company involved.

2.2
2.2.1

PRELIMINARY TO INSTALLATION
Console Mounted Equipment

As previously mentioned, console mounted
equipment is shipped with the tape transport rotated
90°. It is secured in this position by two screws
through the frame, which mate with two threaded
inserts at the lower corners of the transport (as it
is shipped). These screws are available from the
back of the equipment.

CAUTION

Have someone hold the
transport in the vertical
position while these two
screws are removed.

The transport is hinged
near the center of gravity,
but is secured in the
shipping position only by
the retaining screws.

After removing the two retaining screws
allow the transport to pivot to the horizontal posi-
tion in the console. Open the hinged door at the
front edge of the transport, by pressing the two
buttons at the sides, and turn the spring loaded
positioning plunger from its locked position. The
plunger can then be inserted into one of the holes
in the side of the console to hold the transport in
position. Close the hinged door, and again press
the two buttons to lock it.

The tape transport is shipped with a drive
motor locking screw installed and with the reel idler
flywheel removed. To gain access to the necessary
points, open the hinged cover at the front edge of
the transport, pull out the positioning plunger from
the hole in the side of the console, and pivot the
transport so that the turntables are toward the back.
Use care not to put undue strain on the head cables,
which feed through a hole in the back of the console,
while pivoting the transport. The drive motor lock-
ing screw can then be removed to free the motor.

Installing the reel idler flywheel requires
the removal of the bar and door at the upper edge
of the transport (as the transport is now rotated).
This is accomplished by removing the two screws
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from the frame at each end of the bar, then open-
ing the hinged cover (by pressing the two buttons at
each side of the door) to free the door and bar as a
unit. Slip the flywheel over the shaft of the reel
idler motor, positioning it so the two set screws
are opposite the flat portions of the shaft, and
tighten the two set screws. Replace the door and
bar assembly, and lock the door by again pressing
the two buttons. Now pivot the transport back to its
normal position, carefully feeding the head cables
into the hole at the back of the console so that they
do not interfere with any moving part.

2.2.2 Unmounted Equipment

On unmounted equiptent, it is necessary
to remove the drive motor locking screw and in-
stall the reel idler flywheel. This is accomplished
the same as in the console mounted version, except
that there is no framework or door that need be re-
moved.

NOTE

If the equipment is to be rack
mounted, removing the lock-
ing screw and installing the
flywheel can be most easily
accomplished by waiting until
mounting is completed.

2.3 MOUNTING

When the equipment is ordered with the
console, all components are mounted at the factory.

Other equipment may be mounted in stand-
ard 19-inch racks or in custom cabinets. The
major limitations in locating the components are
that cables from the magnetic heads must not be
lengthened and that adequate ventilation must be
provided.

Adhesive backed sponge rubber strips
are provided with unmounted equipment. These
strips are to be installed at each inner edge of the
rack under the electronic assemblies to provide a
degree of vibration isolation.

NOTE

If the tape transport is rack
mounted, it must be positioned
with the supply turntable up
and the control pushbutton
clusters running vertically
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on the left side. The equip-
ment was so designed to
allow convenient tape thread-
ing from the upper to lower
reel.

24 INTERCONNECTING COMPONENTS

All components shipped in a console are
interconnected at the factory. It is therefore
necessary only to connect the signal input and out-
put leads (refer to paragraph 2.5) and the power
cable (refer to paragraph 2.6). Should intercon-
necting become necessary--because of adding
electronic assemblies, changing heads, etc.--
follow the instructions provided in subsequent para-
graphs for equipment shipped unmounted. Route the
cables as at the factory, with control and bias lines
running from the transport through the right upright
(as viewed from the back of the console) to the
electronic assemblies, the head (and signal input/
output) cables through the left upright.

Equipment shipped from the factory in an
unmounted condition must be interconnected after
it is secured in the rack or other mounting. Con-
nect the power interconnecting cable (Cat. No.
4050365) from J509 on the tape transport to J112 on
each electronic assembly. (Dash numbers following
the catalog number of this cable denotes the number
of electronics it will feed, thus a -01 is for single
channel equipment, -02 for two channel, etc.)

Connect the long bias interconnecting cable
(Catalog No. 4050366-01) from J502 on the tape
transport to either J104 or J105 on the first elec-
tronic assembly. If there is more than one elec-
tronic assembly, connect the short bias intercon-
necting cables (Cat. No. 4050366-02) from J104 or
J105 (whichever was not connected to the transport)
on the first assembly to J104 or J105 on the second,
the same from the second to third, etc. Continue
the connections until all bias connectors are jump-
ered back to the first, which in turn is connected
to the tape transport. (J104 and J105 on each as-
sembly are connected in parallel.)

Head cables are captive at the tape trans-
port. The female connectors that terminate erase
head cables are for one pin receptacles, those for
the record head cables are for two pin, and those
for the reproduce head cables are for three pin.
Cables are marked to show the head track to which
they apply.
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Connect erase head cables to J107 on the
applicable electronic assemblies, record head
cables to J109, and reproduce head cables to J110.
(In console mounted equipment electronic assemb-
lies are connected with the top assembly to track 1,
the next lower to track 2, etc.)

2.5
2.5.1

CONNECTING SIGNAL LINES

General

Signal input leads are connected to the
applicable electronic assemblies at J101, a female
receptacle, and output leads are connected at J114,
a male receptacle. Standard XL mating connectors
for these receptacles are provided with the equip-
ment.

To connect an unbalanced line input, wire
the signal leads to pins 2 (ground) and 3, and the
shield to pin 1, of the male mating connector pro-
vided; then jumper pin 2 to pin 1. With this type
input, the jumper plug (supplied) must be inserted
in octal socket J102 on the electronic assembly.

To connect a balanced line input, wire the signal
leads to pins 2 and 3 and the shield to pin 1 (ground).
An optional matching or bridging transformer plug-
in unit (refer to Section 7) must be inserted in J102.
If the equipment is to be used directly with a micro-
phone, without preamplification through a mixer or
control console, wire the microphone leads the
same as for the balanced line input. An optional
microphone preamplifier plug-in unit (refer to
Section 7) must be inserted in J102.

NOTE

If a microphone preamplifier

is used, resistor R101, across
pins 3 and 2 of octal socket
J102, should be removed. This
resistor is installed to ensure
flat response from the optional
plug-in transformer units. If
the equipment is ordered for
exclusive use with a micro-
phone preamplifier, this re-
sistor is removed at the factory.

To obtain an unbalanced line output, wire
the signal leads to pins 2 (ground) and 3 of the fe-
male mating connector, the shield to pin 1 and
jumper pins 1 and 2. For a balanced line output,
wire the signal leads to pins 2 and 3 and the shield
to pin 1.
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Two options are available at the output--
the equipment can feed either a 600 ohm or a 150
ohm line at a level of either +4 vu or +8 vu. If de-
tailed on the purchase order, the equipment will be
set at the factory in accordance with customer re-
quirements. Details of the factory set up are in-
cluded on a packing sheet that accompanies each re-
corder. If the set up is incorrect for output line
impedance or level refer to paragraph 2.9.

2.5.2 Routing Signal Cables-- Console Mounted

Equipment

To route the signal cables into the console
requires the removal of the back panel of the elec-
tronic housing, which is secured by six Phillip head
screws, and the snap-on back cover of the trans-
port housing. The input and output cables then enter
the hole on the inward side of the left upright that
supports the electronic housing. They are routed
up this hollow upright and then fan out from the rear

of the upright to the applicable electronics assembly.

(After entering the upright, they follow the same
general path as the head cables, which are also
routed through this upright.)

Replace the electronic housing cover, se-
cured by the six screws, but leave the snap-on
cover removed to connect the power cable.

2.6 CONNECTING POWER

CAUTION

Straps must be positioned on
transformers in the tape trans-
port and all electronic power
supplies for either 115 volt or a
230 volt power source. These
straps are installed at the factory
in accordance with customer re-
quirements as detailed on the pur-
chase order. If there is any
question that the equipment is
properly strapped for the power
voltage available, consult the
packing sheet that describes the
individual recorder being installed.
Strapping instructions are given in
paragraph 2.8.

The power cable (Catalog No. 4050368)
which is provided, connects from J504 on the tape
transport control box to the power source.
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In console mounted equipment the snap-on
back panel of the transport housing must be remov-
ed. Then rotate the transport on its pivot mount-
ing so that the reel turntables are to the front. Ob-
long holes are provided in the console cross mem-
ber behind the transport. Route the power cable
through the right hand hole (viewing the console
from the rear) to connector J504.

Replace the snap-on back panel.

2.1
2.7.1

LOCATION OF PLUG-IN UNITS
General

Insofar as possible, all plug-in units (in-
cluding optional accessories will be inserted in the
correct receptacles at the factory. The following
discussion is therefore included primarily as a
reference if units are removed during maintenance
procedures, or if a change--such as replacing an
optional input transformer with a microphone pre-
amplifier--is required. Details of optional plug-
in units installed is shown on the packing sheet.

In the following discussion, the location
of standard units (provided with all recorder/re-
producers) is described first, then the location of
optional accessory units.

22702 Standard Plug-In Units

2.7.2.1 Master Bias Oscillator Module

This unit is located in the tape transport
control box, inserted in receptacle J501. One
master bias oscillator suffices for the complete
system. It is held in position by a quarter-turn
fastener. The perforated cover over the transport
control box must be removed to gain access to this
module.

2.7.2.2 Bias Amplifier Module

One bias amplifier module is required
for each electronic channel. The module is insert-
ed in J106 on each electronic assembly. It is se-
cured by a quarter-turn fastener to the electronic
chassis. The perforated top cover of the electron-
ics must be removed to gain access to this module.

2.7.2.3 Output Amplifier Modules

Two of these module are required for
each electronic channel--one for the record circuit,
the other for the reproduce circuit. They are in-
serted in J103 (record) and J113 (reproduce). Both
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are held in position by quarter-turn fasteners. The
perforated top cover of the electronic assembly

must be removed to gain access to these modules.

2.7.2.4 Jumper Plug

One of these plugs is provided for each
electronic channel. It is inserted in J102 when the
equipment is used with an unbalanced line input. It
is replaced with an input transformer--either
matching or bridging--when a balanced line input
is employed, or with a microphone preamplifier if
the equipment is to be used directly with a micro-
phone. The perforated top cover of the electronic
assembly must be removed to gain access to this

plug.

2.7:3 Optional Accessory Plug-In Units
2.7.3.1 Sel-Sync* Amplifier Module

This unit provides for sound-on-sound
recording. It is inserted in J108 on all electronic

channels which will be used for this type of re-
cording. The perforated top cover of the electronic
assembly must be removed to gain access to the
receptacle.

2.7.3.2 Input Transformer Module

Two types of plug-in input transformers
are available. One is balanced bridging with unity
gain, the other is balanced matching with 14 db
gain (refer to Section 7 for description and catalog
numbers). The applicable unit replaces the jumper
plug (refer to paragraph 2.7.2.4) in J102 when a
balanced line input is employed. The perforated
top cover of the electronic assembly must be re-
moved to gain access to J102.

2.7.3.3 Microphone Preamplifier Module

Two microphone preamplifier plug-in
units, each designed for low impedance micro-
phones, are available. One provides 40 db gain
and will accommodate microphones rated from -50
to -25 dbm (2.4 to 43 millivolts). The other fur-
nishes 60 db gain for microphones rated from -70
to -35 dbm (0.23 to 13.7 millivolts). Refer to
Section 7 for descriptions and catalog numbers.
The applicable unit replaces the jumper plug (refer
to paragraph 2.7.2.4) in J102 when recording
directly from a microphone. The perforated top
cover of the electronics assembly must be removed
to gain access to J102.
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NOTE

When a microphone pre-
amplifier is used, resistor
R101 wired from pin 3 to
pin 2 on octal socket J102
should be removed.

2.8 STRAPPING FOR 115 OR 230 VOLT POWER SOURCE

2.8.1 General

Power transformers in the tape trans-
port and each electronic assembly must be properly
strapped for operation with a 115 volt power source
or a 230 volt power source. If detailed on the pur-
chase order, this strapping will be accomplished at
the factory in accordance with customer require-
ments. The factory strapping will be indicated on
the packing sheet which accompanies each recorder;
if incorrect for the power source available, the
strapping must be changed.

2.8.2 Tape Transport

Power source strapping for the tape
transport is accomplished on the terminal board of
the transport control box. For 115 volt operation
terminal 56 is jumpered to 57; and terminal 54 is
jumpered to 55. For 230 volt operation, only one
jumper is used--from terminal 54 to 56. The per-
forated cover on the transport control box must be
removed to gain access to the terminals.

In addition to the strapping, a switch is
provided on the control box to compensate for an
excessively low or high voltage power source.

This switch has three positions--+12, NOM, and
-12. The switch should be positioned so as to make
the effective voltage as close as possible to the
nominal 115 or 230 volts--for example, if the nor-
mal power line voltage is 117 (or 234) volts the
switch should be in the NOM position, if it is 125
(or 240) volts, the switch should be in the +12 posi-
tion, if it is 108 (or 223) volts, the switch should
be in the -12 position.

NOTE

As described, strapping can

be emploved to allow the equip-
ment to operate from power
sources of either 115 volts or
230 volts (both nominal). This
strapping, however, has no

* TM, Ampex Corporation
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3.1
3-1.1

GENERAL INSTRUCTIONS
System Setup and Adjustment

In the instructions that follow, it is assum-
ed that the basic electronic setup and adjustment
procedures, considered as maintenance functions,
have been followed. These procedures are describ-
ed in Section 5.

3.1.2 Transport Position

When the equipment is mounted in the op-
tional Ampex console, the position of the transport
can be changed in three increments from fully
horizontal to slanting toward the operator at an ap-
proximate 15° angle. To change this position to
that which is most convenient, open the hinged
cover directly below the forward edge of the trans-
port by pressing the two buttons. Holding the trans-
port, pull out the spring-loaded positioning shaft at
the right side of the console and pivot the front of
the transport up or down so that the positioning
shaft snaps in to secure the transport in the new
position. Close the cover, and latch it by again
pressing the two buttons.

3:1.3 Tape Reels

The height of the reel turntables can be
adjusted (see Section 2) to accommodate metal reels
only, plastic reels only, or to a compromise height
where either metal or plastic reels may be used.
Therefore, only the type of reel applicable to the
particular equipment should be used.
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Section 3

OPERATING INSTRUCTIONS

Plastic reels (EIA hubs) fit closely over
the turntable shafts and mate with the drive hub at
the base of the shaft. When these reels are used in
the vertical position (rack mounted equipment) they
must be secured with hold down knobs (Ampex
Catalog No. 4100137-10).

Metal reels with NAB hubs require the use
of editing knobs (Ampex Catalog No. 4030145-10)
when used in the horizontal position (console mount-
ed equipment) or hold down knobs (Ampex Catalog
No. 4040492-10) in the vertical position.

Use of reels with CCIR hubs, requires a
different drive hub at the base of the turntable shaft.
These drive hubs are very easily changed, being
secured to the turntable by three Allen head screws,
or adaptors c