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SECTICN I

DESCRIPTION AND SPECIFICA’I‘IO&

The AMPEX Model 600 is a lightweight-portable magnetic tape recorder designed
to meet the needs of both professional and non-professional users in remote pickups, cus-
tom' home installations, and studio applications,

The AMPEX 600 is available in various combinations of operating conditions as
listed below: ' '

Power Input + o o e o6 ss oo 117 volts, 50 or 60 cycles,

Tape Speed o o s s e o ¢ 0 s ¢ o « » 7=1/2 Or 3-3/4 inches per second,
Head Assembly e o ¢ s+ oo« full-track or half<track,
Electronics Input « « « « « « » » «» high or low impedance,

Sections I threugh VI of this manual are concerned primarily with the basic version

of the Model 600; a 7-1/2 ips, full track, high impedance input portable recorder to be
used with 117 v, 50 or 60 cps power, Additional notes and information on standard vari-
ations of this basic machine are given in the supplement, Section VII, which also covers
accessory equipment for machines in this series, It is suggested that service personnel
refer to the appropriate parts of Section VII as a preliminary to the operation and servic-
ing of machines other than the basic version,

The complete basic equipment, as shipped from the factory, includes the follow-

ing:
Item_ ‘ ) Ampex Cat, No,
(1) Tape Transport 6200
(7-1/2 in/sec, full track)

(1) Electronic Assembly 6350

(1) Carrying Case(with hardware) 9417

(1) Power Cord CSs-2

(1) 7-inch RTMA Plastic Reel ' RD-4

(2) Reel Hold-Down Knobs 6319

(1) Microphone Plug C PL-33P
(1) Phone Plug ' PL~324P
(1) RTMA Pin Plug PL-323P

(1) Operator's Guide

The performance specifications and physical characteristics of the '"basic' ma-
chine are as follows: : :

TAPE SPEED

7-1/2 in/sec, full track

REEL SIZE

7 in, RTMA reel maximum
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FREQUENCY RESPONSE

40 to 15,000 cycles/sec
+ 2 db 50 to 10,000 cycles/sec
down no more than 4 db at 15 Kc

SIGNAL TO NOISE RATIO

Over 55 db below Peak Record Level (defined as 3% total
rms harmonic distortion when measured on 400 cycle tone;
noise includes bias, erase, and playback amplifier noise).

FLUTTER AND WOW

Below 0. 25%

STARTING TIME

Instantaneous = (tape accelerates to full play-record speed
in less than one second)

STOPPING TIME

Less than one second

PLAYING TIME

32 minutes with 7 in. reel (1200 feet)

FAST FORWARD OR REWIND TIME

90 seconds for full 1200=foot reel

PLAYBACK TIMING ACCURACY

+0.2% (+ 3.6 seconds in a 30-minute recording)

OPERATING MODES

Play-Record: Selector Switch (safety button must be pressed
when going from Play to Record)

Fast Forward=Rewind: .

Selector Switch (interlocked with Play=Record
Switch)

5/15/54 1=2 600
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LEVEL CONTROLS

Separate Mixing Controls: Microphone Record Level, and Line Record Level

RECORD INPUTS
Microphone: Accommodates any high impedance microphone (may be
modified for low impedance microphone by adding acces-
sory transformer),
Line: 0.5 volt required for program level (1% distortion)

PLAYBACK OUTPUT

1,25 Volts into 10, 000 ohms at program level

MONITORING

Phone jack and illuminated VU meter, Either program input or playback
output may be monitored while recording, depending on position of
Monitor Selector switch, (A-B)

HEAD ASSEMBLY

Separate erase, record, and playback heads contained in a single housing,

POWER REQUIREMENTS

117 volts, 50 or 60 cycles; .52 amperes, 61 watts (power line frequency
is indicated on serial number plate on side of case).

DIMENSIONS

Tape Transport: . 9-5/16'" x 12-1/2'"" x 5"
Electronics: 6-1/8" x 12-1/2" x 5"
Overall Size, Including Case: 16-1/2" x 13-3/4" x 8"

WEIGHT

26 pounds, including case

ACCESSORIES

Low impedance Microphone Transformer Kit: Catalog No, 9359

7/1/55 . 1-3 600




SECTION II

INSTALLATION AND OPERATION

2.1 General

The Model 600 may be operated in either the horizontal
or the vertical position. If the machine is left in its carrying
case, "installation'' consists only of making up and connecting
the required cables, discussed in Section 2. 2. For studio
installations, an adaptor (Cat. No. 9684 ) designed to permit
mounting of the Model 600 in a standard 19=inch relay rack
may be used, Critical dimensions and clearances, and some
suggestions for use in planning custom home installation with
the Model 600 are given in Section 2. 3.

2.2 Input, Output, and Power Cables

A power cable and matching plugs for the MICROPHONE,
LINE INPUT, and OUTPUT connectors are supplied with the
machine.

Shielded, low=capacity cable is recommended for making
up input and output cables. It is considered good practice to
make such cables as short as is consistent with convenience in
interconnecting units in any audio system. Refer to the schematic
diagram, Fig. 6.1, to determine the correct pin connections

for all plugs.

IMPORTANT

The Model 600, as shipped from the factory is wired
for use with a high impedance microphone. Provi-
sion has been made for internal mounting of a micro=
phone transformer to convert the machine for use
with low impedance microphones. Installation
instructions for this transformer (available in Ampex
Kit, Cat. No. 9359) are given in the Supplement at
the end of this manual,

2.3 Custom Installation

The playback head cable on the 1"600" is double ~shielded
to insure against RF pickup. Cable capacity and length have been
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minimized to avoid high frequency loss. It is therefore impossible
to mount the electronic assembly and the tape transport more than

about a foot apart.

If the playback head cable is lengthened to permit greater
separation of the units, the frequency response specification
indicated in Section I may not be met. Should an installation
absolutely demand lengthening of the cable, it is suggested that

a very low=capacity type (e.g. RG/62U) be used, and that an
outer shield be added., Under no circumstances should cable

length exceed 3 feet if high frequency losses are to be kept to
a minimum.

Space requirements and some suggested layouts for custom
installation are given in Fig. 2.1. Be sure to allow sufficient
clearance at the right side of the electronics chassis to permit
easy access to the LINE INPUT and the OUTPUT connectors.

If desired, these connectors may be brought out to a patch panel

" mounted at some convenient point in the installation so that they:

will always be readily accessible.

The diversity of home music systems now in use makes it
impossible to lay down any hard and fast rules for incorporating
a Model 600 in them, In general, however, most of these systems
are equipped with a sufficient number and variety of input and
output connectors to permit great flexibility in interconnection.

Wherever a 600" is inserted in an existing system, the MONITOR

SELECTOR should be turned to INPUT, when not recording,
in order to permit any units preceding the 1600" to play straight

through.

2.4 Impedance Matching, Signal Levels, and Equalization

Regardless of the particular application in which the Model 600

is to be used, the following general requirements and observations
should serve as a guide in interconnecting the machine with any

other piece of equipment:

A. The unit to which the 600 is to be connected
for playback should have an input impedance
of 10,000 ohms or more. If the machine is
to work into a 600=ohm studio line, a bridg=
ing transformer or some other impedance=
matching device will be required.

5/15/54 2-2 | 600
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SPACE AND CLEARANCE REQUIREMENTS

R

NOTE:
I. ALLOW CLEARANCE FOR
ACCESS TO CONNECTORS.

g e——
RNy mwnl;

MR

gl =

2. INSERT RUBBER SHOCK MOUNTS
UNDER MOUNTING HOLES OF
MECHANICAL ASSEMBLY

CUSTOM INSTALLATION

MODEL 600

AMPEX CORPORATION
REDWOOD CITY, CALIFORNIA FIG. 2.1
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B. Any unit to be connected to the LINE INPUT should
deliver a signal of at least 0.5 volt, The LINE
INPUT is used in recording from tuners, phonographs,
or other tape recorders,

C. Phonographs with crystal pickups may be connected
directly to the LINE INPUT when copying disc record-
ings. For phonographs with variable reluctance or other
low-level pickups, the output of the phonograph pre-
amplifiers should be used. Regardless of the type of
pickup, the phonograph should be properly equalized s
as recommended by its manufacturer to produce a flat
pregram input to the Model 600,

D, If a tuner to be used in making recordings has more than
one output, use the one marked DETECTOR. This output
precedes any tone controls or other frequency compensating
circuitry in the tuner, and provides an essentially flat pro-
gram, If the tuner has only one output, and has integral
tone controls, these controls should be set for flat response

when making tapes.

2,5 Tape Threading (NOTE: See Supplement B - Special Note)

The tape threading path described below is the same for all modes 6f opera-'
tion, See Fig. 2.2.

A. Place a reel of tape on the left-hand turntable, and an empty
reel on the right-hand turntable, Be sure that the pins around
the base of each spindle engage the corresponding slots on the

reel hubs,

B. Press a Reel Hold-Down knob in place on each spindle,

e

C. Thread the tape as indicatéd in Fig. 2.2; (a) around the left side of the
tape guide; (b) through the head assembly (dull side of the tape facing

inward toward the heads ); (¢)

1/1/85 o 2-3 600



2.6 To Record

A.

11/21/54

between the capstan and the capstan idler:
(d) infront of the guide post, and; (e) take
a full turn counterclockwise around the hub
of the empty reel. It is not necessary to
anchor the tape in the slot on the reel hub.

Thread a reel of tape on the machine. It is
not necessary to erase previously recorded
tapes before re-using them. Any previous
program on the tape will be erased as the
new program is recorded.

Turn the POWER switch on.
Turn the MONITOR SELECTOR to INPUT.

Connect microphone, tuner, phonograph or
other program source to the appropriate input.

Adjust either the MICROPHONE RECORD
LEVEL or the LINE RECORD LEVEL control
(depending on whether the MICROPHONE input
or the LINE INPUT is being used) so that on
the most intense peaks of volume of the pro-
gram to be recorded, the panel meter swings
up to approximately zero (0) on the VU scale.
Note that it is unnecessary to put the tape in
motion in order to set program level. If only
the LINE INPUT is being used, turn the MIC-
ROPHONE RECORD LEVEL to zero (0). This
will prevent any noise generated in the un-used
microphone preamplifier from being recorded on

the tape.

Turn the RECORD-PLAYBACK control to RE-
CORD.

IMPORTANT

This control cannot be put in the
RECORD position unless the RE-

CORD SAFETY button near its
lower left side is held down while the control

2-4 ' 600
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SUPPLY REEL TAKEUP
REEL HOLD DOWN REEL
KNOB

CAPSTAN
IDLER

GUIDE POST

CAPSTAN

REWIND
FAST-FORWARD
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OPERATING NOMENCLATURE
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is turned. This safety feature pre-
vents accidental erasure of previously
recorded tapes. It is not necessary
to hold the RECORD SAFETY button
down in order to return from the
RECORD position to PLAYBACK or
neutral (marked by a dot).

The machine is now recording. A continuous comparison
of the incoming program and the program off the tape may be
made while recording by turning the MONITOR SELECTOR back
and forth between INPUT and TAPE and observing the VU meter
or using headphones.

To stop recording, return the RECORD~-PLAYBACK control

to neutral (marked by a dot).

2.7 1‘2 Plaz Back

A,

5/15/54

Thread a previously recorded tape on the
machine,

Turn the POWER switch ON.

Turn the RECORD~PLAYBACK control to
PLAYBACK.

Turn the MONITOR SELECTOR to TAPE.
Adjust playback volume by using the volume
control of the radio, tuner, amplifier, or

sound system being used.

IMPORTANT

If the Model 600 ever fails to play
back a tape, always check to see that
the MONITOR SELECTOR is set on
TAPE (Step D), before looking for
trouble elsewhere, When the machine
is in the Play mode, there will be no
S1gna1 at the OUTPUT connector 1f the
MONITOR SELECTOR is on INPUT.

2-5 600




2.8 Rewind and Fast Forward

A. The recorder may be placed in the REWIND

or FAST FORWARD mode by turning the
REWIND=FAST FORWARD control to the .
appropriate position, -
‘ =
IMPORTANT :
o
The REWIND~FAST FORWARD control -~
and the PLAY~-RECORD control are f’
mechanically interlocked so that it is e
impossible to turn one of them unless 5
‘the other is in neutral. This safety ‘:
feature eliminates the possibility of :
tape breakage which would almost -~
invariably occur if the machine were J
switched directly from either of the -
high speed modes to PLAY or RECORD. -
B. The tape may be shuttled back and forth between -

FAST-FORWARD and REWIND without waiting for
the tape to slow down or stop before changing its -
direction. Cueing and editing may be done at high
speed with no danger of tape breakage,

CAUTION
To avoid tape stretch or breakage, never -

attempt to put the machine in the PLAY or
RECORD modes while the tape is in motion,
(e.g. to go from FAST-FORWARD to PLAY, : -
turn the REWIND=FAST FORWARD control
to neutral, and wait until the tape stops

before switching to PLAY.) -l
2.9 Erase -
A. To erase a previously recorded tape without record- _~
ing a new program on it, turn both of the record
level controls to 0 (zero), and run the tape through ’ —

in the RECORD mode. ‘ -

2.10 Mixin

Since the microphone and line recording channels of the Model
600 are independent, and each has its own level control, it is possible
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to record simultaneously from two sources without using an
external mixer,

For example, singing, voice announcements or instrumental
accompaniment may be dubbed in on a program being recorded
from a radio, tuner or phonograph. To do this, simply connect
the radio, tuner or phonograph to the LINE INPUT connector.
Connect a microphone, and adjust both the MICROPHONE RECORD
LEVEL and LINE RECORD LEVEL controls for the desired
balance between the two programs, and record.

2.11 Synthetic Reverberation

Special effects, somewhat similar to those that may be obtained
through the use of an ""echo chamber'', may be created easily on the
Model 600,

Connect a microphone and set program level as usual; then
connect OUTPUT to LINE INPUT, turn the MONITOR SELECTOR
to TAPE, and start recording. The reverberation decay rate (i. e.
the time required for the ''echo' to die away) can be varied with
the LINE RECORD LEVEL control. The control setting chosen
will depend entirely on the effect desired, If the control is set
too high, continuous oscillation will occur (indicated on the VU
meter by the needle swinging up to maximum and staying there).
If this happens, back off to a lower setting.

5/15/54 : 2=7 600




SECTION III '

OVERALL PERFORMANCE CHECKS

3.1 General Notes and Definitions

All Ampex recorders are correctly aligned and adjusted
at the factory just before shipment, and will readily meet the
specifications given in Section I provided no shipping damage
has occurred., Whenever there is any doubt concerning the
performance of the Model 600, the applicable overall per=
formance checks shouldbe made as a preliminary to making
any necessary readjustments.

i g L

The following is a list of definitions of output levels
referred to in performance checking and alignment procedures
on the Model 600.

A, Normal Operating Level

Approximately 1. 25 Volts RMS into 10,000 _
ohms. This is the point at which the maxi=
mum total harmonic distortion is 1% at 400 '
cycles.

B. Peak Recording Level

The 3% distortion point per NARTB standards.
The level at which 3% distortion occurs may f
vary considerably, depending on the character= -
istics of the tape used. For the purposes of this ' ‘3
Manual, Peak Recording Level is defined as 6

db above Normal Operating Level.

C. Standard Tape Level

10 db below Normal Operating Level. Ampex
Alignment Tapes are recorded at this level,

3.2 Overall Frequency Response Measurement
Due to the nature of the pre~emphasis in the record ampli=

fier, tape saturation will occur at high frequencies unless the
response check is made 20 db below Normal Operating Level.

‘ 5/15/54 3I=] ‘ 600




The procedure is as follows:

A,

B.

Thread a tape on the machine.

Connect an audio oscillator to LINE INPUT
and set the oscillator to 1,000 cps.

Terminate the OUTPUT in a 10,000 ohm
resistor and connect a sensitive A,C. VIVM
across this load

Turn the machine on. Turn the MONITOR
SELECTOR to INPUT, and adjust the LINE
REC LEVEL control for a VIVM reading 20
db below Normal Operating Level, (i.e.,
approximately 0.13 Volts RMS)

Turn the MONITOR SELECTOR to TAPE and
start the machine in the record mode.

Sweep the oscillator slowly through the speci-.
fied response range and observe the response
on the VITVM. If the response fails to meet
specifications, check the output of the oscillator
over the range before attempting the alignment
procedures given in Section V.

3.3 Overall Noise Measurement

The procedure for measuring overall wide band noise is
derived from the NARTB signal~to-=noise definition, given in

Specifications.

5/15/54

Ac

B.

Thread a tape on the machine.

Connect an audio oscillator to LINE INPUT and
set the oscillator to 400 cps.

Terminate the OUTPUT in a 10, 000 ohm resistor

and connect a sensitive VIVM across this load.

Turn the machine on. Turn the MONITOR SELECTOR
to INPUT, and adjust the LINE REC LEVEL control
for a VIVM reading 6 db above Normal Operating

Level. (i.e., approximately 2.5 Volts RMS)

3-2 600




E. Start the machine in the record mode, and
record a substantial length of tape.

F. Rewind the vtq)e. Disconnect the oscillator.
Turn the LINE REC LEVEL sand MIC REC
LEVEL controls to zero.

G. Put the machine in the record mode, thus
erasing the previously recorded signal, then
rewind the tape,

H. Turn the MONITOR SELECTOR to TAPE, and
start the machine in the play mode. The noise
signal read on the VT VM (for full-track machines)
should not be greater than .004 Volts RMS (i.e.,
fully 55 db below Peak Recording Level.)

3.4 Overall Distortion

Overall distortion can be measured by connecting any standard
distortion measurement apparatus having an input impedance of 10, 000
ohms or greater across the OUTPUT (terminated in 10, 000 ohms) and
recording a 500 cycle signal from an audio oscillator at either Normal
Operating Level or Peak Recording Level. Readings from a wave
analyzer or selective frequency distortion meter will be more accu~
rate at low distortion levels than those from a null type instrument.
Fundamental null type meters measure noise as well as distortion,
Noise should therefore be checked before making distortion measure=

ments with this type of instrument.

Distortion readings may vary with the type of tape used. Over=-

all distortion should not exceed 1% at Normal Operating Level and 3%

at Peak Recording Level, (It is advisable to check the distortion in
the output of the oscillator used for measurement. A reading of . 2%
or . 3% is satisfactory.)

3.5 Flutter and Wow

Flutter and Wow are produced by periodic irregularities in tape
speed, and appear as cyclic frequency deviations in recording or
reproducing. They can be measured by means of any standard flutter

7/1/55;. / 343 | 600
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bridge connected across the correctly tcrminated mactine out=
put. Flutter at 7 1/2 ips tape speed on the Model 600 should not

exceed 0. 25%.

5/15/54

NOTE: Slow amplitude variations in output
level may be noted in the course of measure=~
ment. These are entirely due to tape coat=
ing variations and do not constitute flutter.

3-4 600
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SECTION IV

TAPE TRANSPORT ASSEMBLY

4.1 General

The Model 600 tape transport mechanism utilizes a
single~speed synchronous motor and a system of pulleys,
belts, and clutehes to drive the capstan and the turntables.
Four modes of tape motion, (Play, Record, Rewind, and
Fast Forward) are determined by two three~position con=~
trols located on the lower right side of the top plate. ( The
neutral position for each control is marked by a dot).

The bracketed numbers in this section refer to parts
shown in Fig., 4.1, 6.2 and in the parts list at the end of
this manual, For greatest facility in following the discuss=
ion below, it is suggested that Fig. 6.2 be opened out fully
for ready reference.

4,2 Standby Operation

Power is applied to the drivemotor (63) when the power
switch on the front panel of the Electronic Assembly is turned
ON. The capstan (42) begins to rotate immediately, being
driven by a nylon belt (68) running between the motor pulley
(61) and the capstan flywheel , A second belt (69) running
in a groove in the capstan flywheel drives the play takeup
pulley (40). The shock relief brake rollers (2): are engaged
against the rubber~tired fast forward and rewind clutches (16
and 31). Both turntables are motionless, and the machine is
in standby.

Since the capstan is in motion when the machine is in
standby, the tape will accelerate to full play or record speed
almost instantly when the PLAY-RECORD control is operated,

thus producing a wow=free start.

4.3 Play and Record Modes

When the PLAY-RECORD control is turned to PLAY,

7/1/55. - 4-]1 - 600
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the following mechanical sequence occurs:

A,

The play takeup pulley (40) and belt (69) are
brought to bear on the play takeup clutch (19).

The shock relief brake roller (2) on the play
takeup side is released from the fast forward

clutch tire (16).

The capstan idler (79) engages the capstan
(42), which drives the tape, pulling it from
the tape supply turntable (i.e. the rewind
turntable) and feeding it to the takeup turn=
table, which now begins to rotate. It is
especially important to understand that
when the machine is operating normally in
the play or record modes, the two modes
in which the tape is clamped against the
capstan by the capstan idler, the turntables
are effectively isolated from each other.
The takeup turntable, as its name implies,
does nothing more than take up the tape fed
to it by the capstan. It does not pull the
tape from the tape supply turntable.

The shock relief brake roller (2) on the
rewind side remains engaged against the
rewind clutch tire (31), and slippage be=
tween the clutch and disc assembly (30)
occurs. The friction produced in this
slippage, and the friction produced by
the rewind holdback brake (37) operat~

_ing on the bakelite drum (35) provide the

required holdback tension.

A wafer switch (5201, Figs. 6.1 and 6. 2)
coupled to the end of the play actuator (45),
interrupts power to the last stage of the
record amplifier, and to the bias and erase
oscillator, thus disabling them while the

machine is in play.

The operation of the machine in the record mode is exactly
as described for the play mode, except that wafer switch (S201)
at the end of the play actuator (45) is closed, and the record ampli=

711 /55t
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fier and the bias and erase oscillator are operative.
ical interlock (73) between the PLAY and RECORD positions of

the PLAY=-RECORD control must be opened by depressing the
RECORD SAFETY BUTTON (72) before the control will go into

the RECORD position.

4.4 Rewind Mode

The REWIND~FAST FORWARD control cannot be operated
unless the PLAY-RECORD control is in neutral., When the
REWIND=FAST FORWARD control is turned to REWIND:

A. Both shock relief brake rollers (3) are
released.

B. The rewind idler (7) is clamped between the
motor pulley (61) and the rewind clutch tire
(31) and the rewind turntable is driven.

C. Holdback tension is provided by the holdback

brake (25) on the takeup assembly as tape is
pulled from the takeup turntable.

4.5 Fast Forward Mode

" When the REWIND=FAST FORWARD control is turned to
FAST=-FORWARD:

4. Both shock relief brake rollers (8) are
released.

B. The rubber=tired fast forward clutch (16)
is brought to bear on the motor pulley (61),
and drives the takeup turntable.

C. Holdback tension is produced by the hold=-
back brake (37) on the rewind assembly.

4.6 Routine Maintenance

Routine maintenance of the tape transport mechanism
consists primarily of periodic cleaning and lubrication.

5 1/1/551 4~3 | 600
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4.6.1 Cleaning

All surfaces that come in contact with the tape (tape guide, heads, capstan,
capstan ddler) should be cleaned regularly with ethyl alcohol applied with a soft,
lint-free cloth, Particular attention should be given to cleaning the capstan idler
and the capstan, both of which will te nd to pick up the lubricant with which most
tape is impregnated., Failure to remove these accumulations may lead to tape
slippage, flutter and wow,

4,6,2 Lubrication.

The following lubricants are recommended: (available as part of Main-
tenance Kit, Stock No, 6392,

West of the Rockies - Cal Oil OC, Turbine No, 11

East of the Rockies - Gulfcrest 2
Gulf Oil Co,

NOTE
The proper lubricant is available from
AMPEX as Stock No, TO-9 (1/2 pz,
oiler) or FP-5 (4 0z.).

The upper and lower bearings of the drive motor should be lubricated
about every 500 hours of operation, The upper oil hole of the motor is acces-
sible through a hole in the tape transport grille slightly above and to the left of
the takeup turntable. For access to the lower oil hold, located in the side of
the motor end bell, remove the tape transport from the case (See Fig. 4.2).

Four or five drops of one of the recommended lubricants is sufficient,
Care should be taken to avoid over-oiling or spills, Any such excess should
be wiped away with solvent,

The capstan may require oiling about once for every four oilings of the
drive motor. For access to the upper bearing, the capstan idler must first be
removed (See Fig. 4.2). Remove the rubber cap on the idler. Remove the
hairpin retainer and lift the idler off its shaft, taking care not to lose the washers
agsociated with it. The aluminum plug-button over the capstan shaft may now
be pried off and the felt washer beneath it removed to expose the upper capstan
bearing. Use as much of one of the recommended lubricants as the bearing
will accept, wipe away any excess, and reassemble,

~ CAUTION: Do not oil the felt washer which serves

only as a dust protector, and to keep oil
from working its way up the capstan,

7(1/55 - 4-4 | 600




