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AMPEX 4890328-02

INTRODUCTION

This manual, Catalog No. 4890328-02, provides descriptive
information, installation, operation, theory of operation, and
maintenance instructions for the Ampex Model AG-440C
Tape Recorder/Reproducer, Ampex Part numbers
4010202-01 through -42, 4010203-01 through -39, and
4010204-01 through -18.
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SECTION |
DESCRIPTION

The AG-440C Tape Recorder/Reproducer is avail-
able mounted in an Ampex console, mounted in
portable cases, or unmounted for vertical or
horizontal installation in a rack or custom console.
The basic system consists of a tape transport, a
head assembly, and one record/reproduce elec-
tronic unit for each channel.

The AG-440C Recorder/Reproducer can be con-
figured for use with 1/4-inch or 1/2-inch width
magnetic tape. Available head assemblies permit
one, two, or four channel recording or repro-
duction.

Each record/reproduce unit contains a built-in
Sel-Sync* circuit for recording added channels in

perfect synchronization with previously recorded
channels. Plug-in accessories, such as a microphone
preamplifier, a matching transformer (600-ohm
impedance), and a remote control unit are available
as optional equipment.

TAPE TRANSPORT

All components of the tape transport (Figure 1-1)
are mounted on a rigid-casting base. Mechanical
features allow changing from one tape width to the
other in a few minutes.

\/

13037-16

Figure 1-1. Tape Transport

*Trademark, Ampex Corporation

AMPEX 4890328-02
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The tape transport consists mainly of sub-
assemblies which may be removed without un-
soldering connections. The heads plug into recep-
tacles inside the head housing for easy removal and
installation. Most relays and electronic circuits are
the plug-in type.

Three standard tape speed pairs are available: 3-3/4
or 7-1/2 in/s (inches per second), 7-1/2 or 15 in/s,
and 15 or 30 in/s. Speed selection is made by a
toggle switch, and electronic equalization is auto-
matically switched according to the speed selected.

The transport, as delivered, will accommodate tape
reels 10-1/2 inches, 8 inches, 7 inches, and 5 inches
in diameter. Any combination of a large NAB hub
and small EIA hub may be used by setting the
REEL (tension) switches accordingly. Also, the
turntables can be easily repositioned for use with
an 11-1/2 inch 1EC reel.

Tape scrape-flutter is minimized by a scrape-flutter
idler that is mounted on jeweled bearings and
located between the record and reproduce head
stacks. An optional second idler may be installed
to the left of the record head.

Two solenoid-actuated arms automatically move
the tape from contact with the heads during the
fast forward or rewind modes. For editing and
cueing operations, electronic override of the tape
lifter is provided by pressing the EDIT pushbutton.

A plug-in printed circuit card containing the power
supply regulator and master bias and erase oscilla-
tor is mounted in a power supply box on the
underside of the tape transport.

Pushbutton controls at the transport lower right
edge select operation modes: RECORD, PLAY,
REWIND, FAST FWD, STOP, and EDIT. These
switches are on the front of the tape transport
control box. The control box has externally-
mounted main fuses, cable receptacles for trans-
port sub-assemblies, and plug-in relays for the play,
rewind, fast forward, and edit functions.

RECORD/REPRODUCE
ELECTRONIC UNIT

One record/reproduce electronic unit (Figure 1-2)
is required for each recorder/reproducer channel.
The record/reproduce unit consists of an electronic
chassis with three plug-in modules (Figure 1-3).
The modules, removable through a front panel
cut-out, are guided to printed circuit board recep-
tacles when inserted in the chassis.

The three removable modules provide amplifica-
tion for record, reproduce, and bias. The record
and reproduce modules each contain plug-in equal-
ization circuitry mounted at right angles to the
main boards, so electronic alignment controls are
accessible through the front panel cutout. Equal-
ization is automatically switched (according to the
tape speed selected) by solid-state switching
circuits.

Receptacles for. interconnect cables, accessories,
and input/output-signal cables are on the back
panel of the chassis (Figure 1-4). Also accessible
from the rear of the unit are: a line-termination
switch (to select correct termination resistance

REPRUDUCE LEVEL : i [ RECORD LLVEL
s |
4 & SAFE  RERDY  BiAS i
3 7 { |
-
2 1]
/ HEFHO IMPUT  NeHC i & Gk
OaL W z
PHONES ® ® ® {
® | AMPEX
13037-13

Figure 1-2. Record/Reproduce Unit (Front Panel)
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Figure 1-4. Record/Reproduce Unit (Rear View)

during maintenance procedures), a meter sensi-
tivity switch (to permit selecting +8 dBm or +4
dBm output level), a switch for selecting output
impedance (150 ohm or 600 ohm), a plug-in record
relay, and a power fuse. The recorder/reproducer is
shipped from the factory with a dummy plug
inserted in the INPUT ACCESSory socket. With
the dummy plug installed, an unbalanced-line input
is provided (input impedance is 100,000 ohms). A
supplied bridging transformer is inserted in the
INPUT ACCESSory socket when a balanced-line

AMPEX 4890328-02

input is desired. Input impedance with the bridging
transformer installed is 20,000 ohms.

HEAD ASSEMBLY

The erase, record, and reproduce head stacks are
usually mounted in head mounting positions 1, 3,
and 4, respectively (Figure 1-5) but other combina-
tions are possible.

1-3



13037-18

Figure 1-b. Head Assembly

EQUIPMENT CONFIGURATIONS

Many configurations of the AG-440C Recorder/
Reproducer are possible. Either one-channel, two-
channel, or four-channel versions can be console,
portable, or rack mounted. Two console mounted
versions are illustrated (Figures 1-6 and 1-7).

Tape transports may be equippped with either a
two-speed AC capstan drive motor or a servo
controlled DC motor. With the servo capstan

motor, any two of the four tape speeds listed in
Table 1-1 are possible.

Six different types of head assemblies are available
(Table 1-2). Two types of head assemblies are
available for one-channel machines, two types for
two-channel machines, and two types for four-
channel machines.

Record and reproduce equalizers (Figure 1-3)
required for different tape speeds are listed in
Table 1-3.

Table 1-1. Tape Transports

TAPE SPEED (IN/S)
CAPSTAN MOTOR TRANSPORT ASSEMBLY PART NUMBER
3-3/4 7-1/2 15 30
AC (60 Hz) X X 4020271-32
AC (60 Hz) X X 4020271-30
AC (50 Hz) X X 4020271-33
AC (50 Hz) X X 4020271-31
DC Servo X X X X 4020271-34

AMPEX 4890328-02
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Figure 1-6. One-Channel (1/4-Inch Tape Width)
Recorder/Reproducer

AMPEX 4890328-02

13037-7

Figure 1-7. Four-Channel (1/2-Inch Tape Width)
Recorder/Reproducer
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Table 1-2. Head Assemblies

CHANNELS TYPE TAPE WIDTH (INCHES) PART NO.
1 Full Track 1/4 4020355-01
1 Half Track 1/4 4020355-02
2 Two Track 1/4 4020355-02
2 Two Track Playback and Two-Channel 1/4 4020355-03
Four-Track Playback™®
4 Four Track 1/4 4020282-01
4 Four Track 1/2 4020356-01
*This head assembly contains four head stacks in head positions as follows: two-track erase (position 1), two-track record (position 2),
two-channel four-track reproduce (position 3), and a two-track reproduce (position 4). A switch on the head assembly permits selection
of either the two-channel four-track (2-Ch 4-Tr) or the two-track reproduce head.

Table 1-3. Standard Equalizers

FUNCTION TAPE SPEED (IN/S) PART NO.
Record 7-1/2 NAB — 15 NAB 4020269-01
Record 3-3/4 NAB — 7-1/2 NAB 4020269-02
Record 15 NAB — 30 AES 4020269-07
Reproduce 3-3/4, 7-1/2, 15 NAB (or IEC) 4020270-01
Reproduce 15 NAB (or IEC) — 30 AES 4020270-02

OPTIONAL EQUIPMENT

Available optional equipment is listed in Table 1-4.
If a balanced-line or microphone input is to be
used, the dummy plug (in the INPUT ACCESS
socket) must be replaced with one of the
following:

1. A bridging-input transformer (providing
unity gain with an input impedance of 20,000

ohms). This transformer (Catalog No.
4580200-01) is supplied with the AG-440C
Recorder/Reproducer.

2. A 600-ohm input impedance matching
transformer (providing a gain of approxi-
mately 14 dB).

1-6

3. A microphone preamplifier (for record-
ing with a microphone).

This preamplifier is a two-stage solid-state unit
with the RECORD LEVEL control located after
the input stage; making the preamplifier a low-
noise variable-gain device that is usable with a wide
range of microphones.

SPECIFICATIONS

Specifications for significant parameters and fea-
tures of the AG-440C Recorder/Reproducer are
given in Table 1-b.

AMPEX 4890328-02




Table 1-4. Accessories

DESCRIPTION

AMPEX PART NO.

Microphone Preamplifier

Remote Control Unit

Matching Transformer (600 chms input impedance)
Pickup Recording Kit

Erase Head Kit
Mounting 1/4-inch heads in position 2
Mounting 1/2-inch heads in position 2

Multivolt Transformer (permits operation from 220-Vac line voltage)
Console Rear Cover
Electronics Assembly Cover

Console Rear Cover Set
Contains 4040982 and 4040984
Contains 4040982 and two 4040984
Contains 4040982 and three 4040984
Contains 4040982 and four 4040984

Scrape-Flutter Idler (not interchangeable with furnished idler)

Extender Boards for Circuit Boards:
Reproduce
Record
Bias Amplifier
Power Supply
Capstan Servo

IEC (CCIR) Record Equalizer
7-1/2 in/s (70 us) — 15 in/s (35 us)
3-3/4 in/s (90 us) — 7-1/2 in/s (70 us)
15 in/s (35 us) — 30 in/s (17.5 us)

Portable Case (for two electronic units)
Portable Case (for three or four electronic units)
Blank Panel (for unused case spaces)

Support, Electronic Unit (used in pairs)

Reel, 10-1/2 Inch Diameter
1/4-inch tape (identical to reel supplied)
1/2-inch tape

4010066
4010080
4580200-02
4850180

4850178-01
4850178-02

4010186
4040984
4040982

4010076-01
4010076-02
4010076-03
4010076-04

4010069

4020151
4020152
4020153
4020154
4050695-02

4020269-03
4020269-04
4020269-06

4150330
4150331
4290620
4260404

4690003-10
4690003-20

AMPEX 4890328-02
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Table 1-5. Specifications

1-8

Track Width:

1/4-inch (6.3 mm) tape:

Full-track: 0.234 inch (5.94 mm)
Half-track 2 channel: 0.075 inch (1.9 mm)
4 channel: 0.040 inch (1.0 mm)

1/2-inch (12.6 mm) tape:
4 channel: 0.070 inch (1.8 mm)

Tape Speeds:

With AC capstan motor:

. SPEED
TRANSPORT PART NO. LINE POWER FREQUENCY (LOW) (HIGH)
4020271-32 60 Hz 3-3/4 in/s 7-1/2 in/s
4020271-33 50 Hz (9.5 cm/sec) | (19 cm/sec)
4020271-30 60 Hz 7-1/2 in/s 15in/s
4020271-31 50 Hz (19 cm/sec) | (38 cm/sec)

With DC servo capstan motor:

Choice of three low/high speed combinations, depending upon pin strapping of servo printed wiring
assembly:

a. 3-3/4 in/s and 7-1/2 in/s
b. 7-1/2 in/s and 15 in/s
c. 15 in/s and 30 in/s

Variable speed operation is also possible.
Reel Size:

5-inch, 7-inch, 8-inch, 10-1/2-inch, EIA or NAB. Can accept 11-1/2-inch (29 cm) IEC (CCIR) reel with
adaptors. Reel switches provide correct tension for large or small reel hubs.

Line Input:

100,000 ohms unbalanced; convertible to 20,000 ohms balanced, with supplied bridging transformer.
Accepts line levels from —17 dBm, to produce recommended operating level. Record amplifier mid-
frequency clip level 28 dB or more above operating level.

Line Output:
Balanced or unbalanced.

Nominal Impedance: 600 ohms or 150 ohms (selected by switch)

Internal Impedance: 130 ohms or 33 ohms respectively.

Clip Level: +28 dBm or 10 Vrms respectively.

Output Level: Meter sensitivity is selectable by switch for +4 dBm or +8 dBm.

AMPEX 4890328-02




Table 1-56. Specifications (Continued)

Equalization:

NAB standard for 3-3/4, 7-1/2, and 15 in/s; AES standard for 30 in/s; IEC (CCIR) available for 3-3/4, 7-1/2,
and 15 in/s.

Equalization automatically switched by transport speed selector.

Overall Frequency Response:

Specification referred to a 700-Hz zero reference when recording with Ampex 406 tape or equivalent high-
output, low-noise tape. Zero reference is operating level for 15 in/s and 30 in/s, at least 14 dB below opera-
ting level for 3-3/4 in/s and 7-1/2 in/s.

3-3/4 in/s NAB: +1,—2dB 30 Hz to 7,500 Hz

7-1/2 in/s NAB: +1dB 50 Hz to 10,000 Hz
+1,—2dB 30 Hz to 15,000 Hz

15 in/s NAB: +1dB 100 Hz to 15,000 Hz
+2 dB 30 Hz to 25,000 Hz

30 in/s AES: +2 dB 50 Hz to 20,000 Hz

SEL-SYNC Response:

Specification referred to a 700-Hz zero reference in the SEL-SYNC mode of operation where the record
head is used for reproducing. The specification does not apply to full-track recorders.

15in/s: +2 dB 30 to 12,000 Hz
30 in/s AES: +2 dB 50 to 12,000 Hz

Signal-to-Noise Ratio:

Measured with respect to a record level of 520 nWb/m to biased-tape noise when using Ampex 406 or
equivalent high-output, low-noise tape.

UNWEIGHTED
(Using a 30-Hz to 18-kHz RC filter to attenuate noise outside the audio spectrum)
TAPE SPEED | FULLTRACK | ‘o foicl | 2 nan | 1ok
3-3/4 in/s NAB 67 dB 62 dB — 59 dB
7-1/2in/s NAB 69 dB 64 dB 64 dB 61dB
15 in/s NAB 68 dB 63 dB 63 dB 60 dB
30 in/s AES 70 dB 65 dB 65 dB -

AMPEX 4890328-02




Table 1-5. Specifications (Continued)

Signal-to-Noise Ratio (continued):

WEIGHTED
(Using an NAB or ASA ‘““A” weighting filter and a 1,000-Hz reference)
TAPE SPEED | FULLTRACK | oo rnie | Gpnen | v o
3-3/4 in/s NAB 71dB 66 dB = 63 dB
7-1/2 in/s NAB 73 dB 68 dB 68 dB 65 dB
15 in/s NAB 71dB 66 dB 66 dB 63 dB
30in/s AES 74 dB 69 dB 69 dB -

Bias and Erase Frequency:

150 kHz

Erase Efficiency:

75 dB or greater at 1 kHz

Crosstalk:

Measured by recording a 1,000-Hz signal on a track of an erased tape and reproducing from an adjacent

channel.
Two-track, 1/4-inch tape, and four-track 1/2-inch tape: Better than 65 dB
Four-track, 1/4-inch tape: Better than 60 dB

Even-Order Distortion:

Second-harmonic distortion of a 500-Hz signal recorder at 520 nWb/m (6 dB above high output tape
operating level) is less than 0.4%.

Flutter and Wow:

Measured per ANSI S4.3 or DIN 45507 using a prerecorded flutter tape.

SERVO MOTOR 7-1/2-15 AC MOTOR 3-3/4 — 7-1/2 AC MOTOR
TAPE SPEED PEAK PEAK RMS PEAK PEAK RMS PEAK PEAK RMS
WTD UNWTD UNWTD WTD UNWTD UNWTD WTD UNWTD UNWTD
3-3/4in/s 0.10% 0.18% 0.12 - - - 0.12% 0.22% 0.15
7-1/2in/s 0.06% 0.12% 0.08 0.10% 0.14% 0.1 0.10% 0.16% 0.1
15 in/s 0.06% 0.10% 0.06 0.07% 0.12% 0.08 - — —
30 in/s 0.04% 0.08% 0.05 - - - == - o

1-10 AMPEX 4890328-02



Table 1-56. Specifications (Continued)

Speed Accuracy:

Speed measured per NAB Standard on Magnetic Tape Recording and Reproduction 1965 Section 2.02.01
with the pulley tachometer located between the capstan and the reel idler.

Absolute Speed:

Measured in the beginning portion of a reel using a tape whose thickness is 0.0019 inch £0.00005 inch (1.5

mil tape).
Servo Motor: Nominal £0.08%
AC Motor: Nominal +0.20%

Speed Variation Beginning to End of Reel: Using 10-1/2-inch NAB or 7-inch EIA.

Servo Motor: Less than 0.08%
AC Motor: 15 in/s Less than 0.10%

7-1/2 in/s Less than 0.14%
Start Time:

At 3-3/4, 7-1/2, and 15 in/s, the average speed is typically™ within £1/2% of the nominal speed in 300
milliseconds throughout a reel of tape. This specification does not apply to 3-3/4 — 7-1/2 in/s recorders
equipped with AC capstan motors if the supply tape pack is less than 1 inch from the reel hub. At 30 in/s,
+1/2% of nominal speed is reached in 3 seconds.

With capstan servo motors, the flutter components below 20 Hz will be less than £0.3% peak in 1 second.
At 30 in/s, in 3 seconds. With AC capstan motors, the flutter components below 20 Hz will be less than
+0.3% peak in 3-1/2 seconds.

Stop Time:

At 15 in/s, the tape moves less than 3 inches after pressing the stop button.

Rewind Time:

Approximately 1 minute for a 2,400-foot NAB reel.

Power Requirement:

105 to 125 Vac, 60 Hz. SYSTEM AMPS (APPROXIMATELY)
1 Channel 2.3
2 Channel 2.5
3 Channel 2.7
4 Channel 2.9

Recorders with capstan servo motors operate at either 60 Hz or 50 Hz. Recorders with an AC capstan
motor are available for 50 Hz operation.

*Varies with tape.
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SECTION Il
INSTALLATION

This section contains information about unpacking
and inspection, equipment connectors and cabling,
mounting configurations, accessory installation,
initial adjustments and lubrication, and conversion
for use with different tape widths and reel sizes.

UNPACKING AND INSPECTION

Upon receipt, examine shipping crate for any signs
of damage. Unpack the equipment and inspect for
physical damage. Using packing list, verify that all
items have been received.

NOTE

The plug-in electronic modules and asso-
ciated equalizer printed wiring assem-
blies (PWA’s) are mounted behind a
cover on the front panel of the record/
reproduce units. The power supply/bias
oscillator PWA is mounted in the power
supply assembly, which is located on the
underside of the tape transport.

Immediately report any equipment damage and/or
missing items to the transportation company and
local Ampex distributor. Remove all materials
(adhesive tape, rubber bands, etc.) used to secure
certain movable components of the recorder/
reproducer during shipment.

CONSOLE-MOUNTED EQUIPMENT
Equipment ordered with the console is mounted

and interconnected at the factory. The console is
shipped lying on its back with the tape transport

AMPEX 4890328-02

located 90° to a horizontal position. To unpack
the recorder/reproducer proceed as follows:

1.  Open shipping container completely.

2. Check that all casters are fully inserted
in the bottom of the console. Any caster that
is not fully inserted might have its shaft bent
when the console is set upright.

3. Place a board in front of the two rear
casters of the console.

4. Grasp console vertical-support channels
(Figure 2-1) and tilt console up and forward
until it rests on all four casters.

5. Facing front of console, manually stabi-
lize transport, loosen knurled knob on left
inner side (facing console) of console base,
rotate transport to the horizontal position,
and retighten knob to secure transport in
position.

UNMOUNTED AND PORTABLE EQUIPMENT

Unmounted equipment or equipment mounted in
portable cases is shipped packaged separately. Use
special care in unpacking unmounted equipment to
prevent damage to such critical components as the
capstan, head assembly, and takeup tension arm.

MOUNTING UNITS

Equipment ordered with the console or with
portable cases is mounted in position at the
factory. Unmounted equipment can be mounted in
a standard 19-inch rack or in a custom cabinet.
Mounting dimensions are shown in Figure 2-2.
Ensure that adequate ventilation space is provided
between units.

2-1
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Figure 2-1. Console-Mounted Recorder/Reproduber
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RACK MOUNT OF CAPSTAN
SERVO CHASSIS (IF USED).
SEE NOTE BELOW.
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ALL DIMENSIONS IN INCHES

SPACE REQUIRED BEHIND MOUNTING (INCLUDING CONNECTORS):

TRANSPORT: 10.50 INCHES
ELECTRONICS: 9.50 INCHES

NOTE: IN A RACK MOUNT INSTALLATION, THE CAPSTAN SERVO MAY BE MOUNTED IN ANY CONVENIENT
POSITION IN THE RACK. HOWEVER, BECAUSE OF HUM RADIATION FROM THE SERVO POWER
TRANSFORMER, THE SERVO CHASSIS SHOULD BE MOUNTED A MINIMUM OF 3-1/2 INCHES AWAY
FROM THE ELECTRONICS CHASSIS.

Figure 2-2. Mounting Dimensions
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CONSOLE FRONT-PANEL
REMOVAL AND INSTALLATION

The console has a front panel (Figure 2-3) that
extends down and around the bottom of the
control panel. This panel must be removed to
perform some installation procedures.

To remove the panel, proceed as follows:

1. Release the two captive thumbscrews at
the far corners of the panel (under transport).

2. Press up on the angled portion of the
panel to remove the cover lip from the
transport frame slot.

3. Move the panel clear of the transport
frame. Then lower the panel until the duct
clears the fan (AC capstan drive motors only).

To install panel:

1. Position the duct around the drive motor
fan (if equipped).

2. Insert the lip of the panel into the slot of
the transport.

3. Press the lip firmly into position. Then
engage and tighten the two captive thumb-
screws.

INTERCONNECTING CABLES

Equipment in a console is intercabled at the
factory. However, always ensure that cable con-
nectors are firmly seated and cables are un-
damaged. (Refer to paragraph on Checking Cables
and Components.)

Portable equipment must be intercabled each time
the recorder is set up in the field. Always route
power and control cables as far as possible from
the input/output cables and head cables to avoid
electrical interference. To intercable a portable
unit, proceed as follows:

24

1.  Open rear covers of electronics case and
the side panel of the transport case.

2. Remove all of the cables from the
transport cable storage area.

3. Connect one of the electronic power
cables (10 pin connectors) to J11 of each of
the record/reproduce electronic units (Figure
1-4). Any of the power cables may be
connected to any of the record/reproduce
electronic units.

4, Connect the head cables (captive) to the
corresponding receptacles (RECORD,
ERASE, REPRO) of the record/reproduce
unit(s).

NOTE

On multi-channel equipment, the head
cables are marked with the track num-
ber. The top track is designated as
track 1.

CHECKING CABLES AND COMPONENTS

Connectors on the tape transport control box are
shown in Figure 2-4. Before attempting to operate
the AG-440C Recorder/Reproducer, check the
following cables and components for security and
proper installation:

1. Captive cable from takeup motor to
connector J603S on tape transport control
box.

2. Captive cable from rewind motor to
connector J607S on tape transport control
box.

3. Captive cable from capstan drive motor
to J602S on tape transport control box.

4. Captive cable from 39-Vdc power supply
box on tape transport to JB06S on tape
transport control box.
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Figure 2-3. Tape Transport Removable Panel
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Figure 2-4. Tape Transport (Underside View)
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5. Plug-in equalizer PWA in each record
amplifier module and reproduce amplifier
module (Figure 2-5). Ensure that these PWA's
are firmly seated in their connectors.

6. Plug-in assemblies of record/reproduce
unit(s). Check that the bias amplifier, record
amplifier, and reproduce amplifier modules
are firmly seated in their connectors.

7. Three fuses on tape transport control
box, one fuse on 39-Vdc power supply box,
one fuse on rear panel of each record/repro-
duce unit. Verify that correct fuses are
installed aind serviceable.

8. Four plug-in relays on tape transport
control box and one on rear panel of each
record/reproduce unit.

9. 39-Vdc regulator/bias oscillator PWA (in

39-Vdc power supply box). Ensure that this
PWA is firmly seated in its connector.

BIAS AMP

9
BIAS CAL

e

ERASE PEAK

L\

BIAS ADJ

LOW

10. Interconnect cables from bower supply
box to each record/reproduce unit.

~ 11. Head cables at each record/repfoduce

unit.

NOTE

The power-supply cover (Figure 2-4)
must be opened to gain access to regu-
lator/bias oscillator PWA.

INITIAL LUBRICATION

When the reproducer is first received, the AC
capstan motor and the capstan idler may require

lubrication.

(The servo controlled DC capstan

motor is permanently lubricated.)

AC CAPSTAN MOTOR

The AC capstan motor sleeve bearing might be dry
even though there is oil in the wick reservoir. To

RECO

REC CAL

0

RD

REPRODUCE
| = FREQ
Hi

LOW
FREQ

Hl SPEED

%.

SPEED

13037-15

Figure 2-5. Bias, Record, and Reproduce Modules
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prevent possible damage, lubricate the bearing as CAPSTAN IDLER

follows:

Check that the capstan idler has sufficient lubrica-

1. Using a knife blade or similar tool, :
tion as follows:

gently pry up the metal dust cover from
around the capstan shaft (Figure 2-6).

1. Using a knife blade or similar tool,

2. Manually rotate the capstan while apply-
ing four or five drops of oil around the
capstan shaft where it enters the motor. Use

gently pry up the dust cap (Figure 2-6) from
the hub of the capstan idler to expose the felt
washer.

Ampex Lubricating Qil, Catalog No. 4010825
or 087-579. (Equivalent oils are Esso Stand-
ard Oil Co., Teresso No. 47; and Socony
Mobil Co., Mobiloil DTE Medium.)

2. Apply sufficient oil to just saturate the
felt washer. Use the same type of oil used for
the AC capstan motor lubrication.

3. Wipe oil off the capstan shaft and
surrounding parts. Then replace the metal

dust cover. CAUTION

REMOVE ANY EXCESS OIL FROM THE
HUB OR THE CAPSTAN IDLER. IF NECES-

CAUTION SARY, CLEAN THE IDLER WITH ISOPRO-
BE CERTAIN TO CLEAN CAPSTAN SHAFT PYL ALCOHOL.
THOROUGHLY. THE LUBRICATING OIL
MAY DAMAGE THE CAPSTAN IDLER AND
MAGNETIC TAPE, 3. Replace the dust cap.

DUST CAP

METAL DUST
COVER

CAPSTAN SHAFT

PLAY REWIND FAST FWD STOP EQNT

ORG
SETSCREW -
ONLY) ;

13037-16

Figure 2-6. Capstan and Associated Parts
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CONNECTING AC POWER

The power requirements of the AG-440C Record-
er/Reproducer are listed in Table 1-5. To supply
power to the recorder/reproducer, connect power
cable between appropriate facility power source
and the AC POWER connector on the tape
transport control box.

AUDIO SIGNAL CONNECTIONS

INPUT/OUTPUT CONNECTORS

The audio signal INPUT and OUTPUT connectors
of the recorder/reproducer are located on the rear
panel of each record/reproduce unit. The INPUT
connector is a standard female XL connector, and
the OUTPUT connector is a standard male XL
connector. Mating XL connectors for both the
INPUT and OUTPUT rear-panel connectors are
supplied with the recorder/reproducer.

Input-Connector Wiring

For balanced inputs, wire male XL connector as
follows:

1. Connect signal leads of two-conductor
shielded cable to pin 3 (high) and pin 2 (low)
of connector.

2. Connect cable shield to pin 1.

For unbalanced inputs, wire male XL connector as
follows:

1. Connect center conductor of single-
conductor shielded cable to pin 3 of con-
nector.

2. Connect cable shield to pins 2 and 1.

Output-Connector Wiring

For balanced outputs, wire female XL connector as
follows:

1. Connect signal leads of two-conductor

shielded cable to pin 3 (high) and pin 2 (low)
of connector.
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2. Connect cable shield to pin 1.

For unbalanced outputs using two-conductor
shielded cable, wire female XL connector as
follows:

1. Connect signal leads of cable to pin 3
(high) and pin 2 (low) of connector.

2. Connect cable shield to pin 1 of con-
nector.

3. Connect jumper from pin 1 to pin 2 of
connector.

For unbalanced outputs using single-conductor
shielded cable, wire female XL connector as
follows:

1. Connect center conductor cable to pin 3
of connector.

2. Connect cable shield to pin 2 of con-
nector.

3. Connector jumper between pins 1 and 2
of connector.

INPUT SIGNAL SETUP

The AG-440C Recorder/Reproducer is shipped
with a dummy plug in the INPUT ACCESS
receptacle on the back panel of each record/
reproduce unit. This plug provides input imped-
ance for an unbalanced line with a nominal
impedance of 100,000 ohms. An accessory plug-in
transformer must be used for balanced-line inputs.
Input impedance of a record/reproduce unit using
a bridging transformer is 20,000 ohms. Input
impedance ‘using a matching transformer is 600
ohms, and the voltage step up is 14 dB. A
microphone preamplifier must be plugged into the
INPUT ACCESS receptacle when the input signal
comes from a microphone.

Balanced Line Inputs

Prepare recorder/reproducer for balanced-line in-
puts as follows:

1. Install appropriate accessory plug-in
transformer in INPUT ACCESS socket on rear
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panel of each record/reproduce unit requiring
a balanced input.

2. Connect male connector of two-conduc-
tor shielded cable to INPUT connector on
rear panel of each record/reproduce unit
requiring a balanced input.

Unbalanced Line Inputs

Prepare recorder/reproducer for unbalanced-line
inputs as follows:

1. Install dummy plug-in INPUT ACCESS
socket on rear panel of each record/reproduce
unit requiring an unbalanced input.

2. Connect male connector of single-
conductor shielded cable to INPUT connector
on rear panel of each record/reproduce unit
requiring an unbalanced input.

Microphone Inputs

Prepare recorder/reproducer for microphone inputs
as follows:

1. Install accessory microphone preampli-
fier in INPUT ACCESS socket on rear panel
of each record/reproduce unit requiring a
microphone input.

2. Connect microphone cable to INPUT
connector on rear panel of each record/
reproduce unit requiring a microphone input.

OUTPUT SIGNAL SETUP

Prepare recorder/reproducer for balanced-line or
unbalanced-line output(s) as follows:

1. Connect appropriate output cable assem-
bly to OUTPUT connector on rear panel of
each record/reproduce unit requiring an out-
put. Refer to Output-Connector Wiring para-
graph for information about output cables.

2. Set the LINE TERM switch of each
record/reproduce unit to appropriate posi-
tion. This switch should be set to OFF when
the record/reproduce unit is driving loads of
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600 ohms or less. Set the switch to ON for all
other loads.

ACCESSORIES

INPUT TRANSFORMER OR
MICROPHONE PREAMPLIFIER

A 600-ohm matching input transformer and a
microphone preamplifier are available as optional
accessories. Installation and application of these
accessories are discussed in the /nput Signal Setup
paragraphs.

REMOTE CONTROL UNIT

Except for the stop/edit and play/edit modes, all
operational modes of the AG-440C Recorder/
Reproducer can be controlled from a remote
location with an accessory remote control unit
(Catalog No. 4010080). To use this accessory,
remove the dummy plug from the REMOTE CONT
connector of the tape transport control box and
plug the connector of the remote control unit in its
place. The recorder/reproducer will not operate
without a dummy plug or a remote control unit
plugged into the REMOTE CONTROL connector
on the tape transport control box.

CONSOLE REAR COVERS

Rear covers for console-mounted equipment con-
sist of a cover for the console base and individual
covers for each record/reproduce unit. The op-
tional rear covers are secured to the console back
uprights by captive spring-loaded thumbscrews,
which mate with threaded holes in the uprights.

SCRAPE-FLUTTER IDLER

The scrape-flutter idler accessory (Catalog No.
4010069-02) mounts between head positions 2 and
3. This accessory is larger in diameter than the idler
furnished with the recorder/reproducer and, there-
fore, is not interchangeable with the furnished
idler. Installation instructions for the scrape-flutter
idler are presented in this section.



INITIAL ADJUSTMENTS
The AG-440C Recorder/Reproducer is set up at
the factory to have the operational configuration
given in Table 2-1.

Table 2-1. Factory-Shipped Operational Configuration

ITEM SETTING

600 ohms
Line Output Level +8 dBm
LINE TERM Switch | ON

260 nWb/m (0 on vu meter),
which is 3 dB higher than the
185 nWb/m operating level of
Ampex Standard Tapes, Catalog
No. 01-31325-01 for 7-1/2 in/s
and 01-3135-01 for 15 in/s.

Biased and equalized using
Ampex 406 high-output, low-
noise tape, Catalog No. 173111,

Output Impedance

Operating Level

Bias and
Equalization

Some applications of the AG-440C Recorder/
Reproducer require operational adjustments that
differ from those established at the factory. For
example, the use of conventional tape requires
change of operating level, change of bias, and
changing of record equalization. These changes can
be accomplished using alignment procedures pro-
vided in the Maintenance section. However, if it is
known that the recorder/reproducer is correctly
aligned for a given set of conditions, these condi-
tions may be changed by using the short-cut
adjustment procedures presented in subsequent
paragraphs.

TEST EQUIPMENT

The only test items required to perform any of the
conversion procedures presented in the following
paragraphs are a sine wave signal generator
(Hewlett-Packard, Model 204C or equivalent) and a
suitable roll of blank tape. Refer to Table 5-1 in
the Maintenance section for a complete list of
required test equipment and test equipment char-
acteristics.

If the blank recording tape to be used is a

high-output, low-noise tape, a 260 nWb/m oper-
ating level is recommended. For conventional
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tapes, an operating level of 185 nWb/m should be
used. If the operating level adjustment of the
AG-440C is in doubt, a quick verification can be
made using a standard alignment tape. Simply
reproduce the 185 nWb/m operating level tone,
with the REPRODUCE LEVEL control set to the
CAL position. If the VU meter indicates —3, the
operating level is adjusted for 260 nWb/m. If the
VU meter reading is O (zero), the operating level is
185 nWb/m.

BIASING FOR DIFFERENT TAPE

To change the recording bias level adjustments
proceed as follows:

1. Perform bias adjustment as presented in
the Maintenance section of this manual (see
heading Bias Adjustment).

2. Perform bias metering calibration adjust-
ment as presented in the Maintenance section
(see heading Bias Metering Calibration in
Section V).

EQUALIZING FOR A DIFFERENT TAPE

Perform the record high-frequency equalization
adjustment as presented in the Maintenance section
(see heading Record High Frequency Equalization
in Section V). Readjustment of low frequency
equalization is not required when changing tapes.

NOTE

In the short cut procedures that follow,
make adjustments at the tape speed that
is most commonly used.

SHORT CUT PROCEDURES

Changing From 260 nWb/m To
185 nWb/m (At +8 VU Line Level)

To change operating level proceed as follows:
1. Rotate the RECORD LEVEL and RE-
PRODUCE LEVEL controls fully counter-
clockwise to CAL.

2. Press READY and INPUT pushbuttons.
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3. Adjust the level of the signal generator
output signal (700 Hz signal) for a O indica-
tion on VU meter.

4. Press READY and REPRO pushbuttons.

5. Press PLAY and then RECORD push-
buttons.

6. Use screwdriver to adjust the input level
calibrate control (under RECORD LEVEL
control) for a —3 indication on VU meter.

7. Use screwdriver to adjust reproduce-level
calibrate control (under REPRO pushbutton)
for a 0 indication on VU meter.

8. Press READY and INPUT pushbuttons.
9. Use screwdriver to adjust record cali-

brate control (on record plug-in module) for a
0 indication on VU meter.

Changing From +8 VU To +4 VU
Line Level (At 260 nWb/m Operating Level)

To change line levels, proceed as follows:

1. Rotate the RECORD LEVEL and RE-
PRODUCE LEVEL controls fully counter-
clockwise to CAL.

2. Set METER SENSITIVITY switch to +4.
3. Press READY and INPUT pushbuttons.

4. Adjust the level of signal generator out-
put signal (700 Hz) for a O indication on VU
meter.

B. Press READY and REPRO pushbuttons.

6. Press PLAY and then RECORD push-
buttons.

7. Adjust RECORD LEVEL control fora0
indication on VU meter.

8. Use screwdriver to adjust reproduce-level
calibrate control (under REPRO pushbutton)
for a —4 indication on VU meter. '

9. Return RECORD LEVEL control to
CAL position.
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10. Use screwdriver to adjust the input
calibrate  adjustment (under RECORD
LEVEL control) for a 0 indication on VU
meter.

11. Press READY and INPUT pushbuttons.
12. Use screwdriver to adjust record-level

calibrate control (on record plug-in module)
for a 0 indication on VU meter.

Changing From +8 VU To +4 VU Line Level and
From 260 nWb/m To 185 nWb/m Operating Level

To change levels, proceed as follows:

1. Rotate the RECORD LEVEL and RE-
PRODUCE LEVEL controls fully counter-
clockwise to CAL.

2. Set METER SENSITIVITY switch to +4.
3. Press READY and INPUT pushbuttons.

4. Adjust the level of signal generator out-
put signal (700 Hz) for a 0 indication on VU
meter.

5. Press READY and REPRO pushbuttons.

6. Press PLAY and then RECORD push-
buttons.

7. Adjust RECORD LEVEL control to
obtain a 0 indication on VU meter.

8. Use screwdriver to adjust reproduce-level
calibrate control (under REPRO pushbutton)
to obtain a —1 indication on VU meter.

9. Return the RECORD LEVEL control to
CAL position.

10. Use screwdriver to adjust the input level
calibrate control (under RECORD LEVEL
control) for a 0 indication on VU meter.

11. Press READY and INPUT pushbuttons.
12. Use screwdriver to adjust record calibra-

tion control (on record plug-in module) for a
0 indication on VU meter.
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Changing From Nominal
(600-Ohm To 150-Ohm) Output Impedance

To change output impedance proceed as follows:

1. Rotate the RECORD LEVEL and RE-
PRODUCE LEVEL controls fully counter-
clockwise to CAL.

2. Connect the load that will normally be
used with the recorder/reproducer to the
audio OUTPUT connector of desired record/
reproduce unit.

NOTE

The LINE TERM switch on each re-
cord/reproduce unit can be used to
connect a 680-ohm load across the audio
- output of the unit. To connect the
680-ohm load, set the LINE TERM
switch to ON.

3. Press READY and REPRO pushbuttons.
4. Press PLAY and RECORD pushbuttons.

5. Adjust the level of signal generator out-
put signal (700 Hz) for a O indication on VU
meter.

6. Set OUTPUT impedance switch to 150.

7. Use screwdriver to adjust reproduce-level
calibrate control (under REPRO pushbutton)
for a 0 indication on the VU meter.

8. Press READY and INPUT pushbuttons.

9. Use screwdriver to adjust record cali-
brate control (on record plug-in module) for a
0 indication on VU meter.

VERIFICATION OF OPERATING LEVEL
USING TAPE SATURATION

Tape-saturation testing may be used to check the
results of the procedures concerned with changing
the operating levels. For a conventional tape, the
maximum level of a 700-Hz signal at 15 in/s is
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about 12 to 14 dB above the normal 185 nWb/m
output. For a high output tape, the saturation
normally occurs 12 to 14 dB above the 260 nWb/m
output. The 20% index on the VU meter may be
used as a rough indication of a signal 14 dB below
oVvu.

To verify operating level, proceed as follows:

1. Rotate the RECORD LEVEL and RE-
PRODUCE LEVEL controls fully counter-
clockwise to CAL.

2. Press READY and REPRO pushbuttons.

3. Press PLAY and then RECORD push-
buttons.

4. Adjust output signal level of signal gen-
erator to obtain a 0-VU indication on VU
meter (at 700 Hz for 15 in/s or 350 Hz for
7-1/2 in/s).

5. Adjust REPRODUCE LEVEL control to
obtain a 20% indication on VU meter.

6. Turn RECORD LEVEL control clock-
wise until a maximum VU indication is
obtained. There is no gross operating-level
error if the VU indication is between —3 and
0. If the zero-adjust setting of the VU meter is
inaccurate, the 20% mark can be in error.

CONVERSION

TURNTABLE REPOSITIONING
FOR DIFFERENT REEL SIZE

The takeup and rewind assemblies, including turn-
tables, are secured to the reel guards through slots
in the top plate. These slots permit the takeup and
rewind assemblies to be adjusted to accommodate
different size reels. Before the AG-440C Recorder/
Reproducer is shipped from the factory, the
takeup and rewind assemblies are positioned as
close together near the center of the transport as
possible. This position of the assemblies allows the
use of reels up to 10-1/2 inches in diameter. If
11-1/2 inch CCIR reels are to be used, the
assemblies can be repositioned as follows.
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NOTE

When the takeup and rewind assemblies
are positioned to accommodate 11-1/2
inch CCIR reels, transports cannot be
mounted side-by-side on standard 19-
inch racks because the reels protrude
beyond the edges of the racks.

1. At the rear of the transport, loosen the
three self-locking nuts that secure the takeup
assembly to the reel guard. Then, loosen the
three self-locking nuts that secure the supply
assembly to the reel guard.

2. Slide the takeup and rewind assemblies
as far as possible from the center of the
transport.

3. Verify that the reel-guard flats are par-
allel to the top edge of the transport and that
the turntables are centered in the guards.
Then, tighten the six nuts loosened in step 1.

TAPE-WIDTH CONVERSION

Setting up the tape transport to accommodate
1/2-inch or 1/4-inch tape is accomplished by
rotating two tape guides in their mountings and
changing head assemblies. One guide is located on
the reel idler and the other is located on the takeup
tension arm. Head alignment of the replacement
head assembly must be performed (see Main-
tenance section).

HEAD CONNECTORS

HEAD RETAINING SCREWS

SCRAPE-FLUTTER IDLER

Rotating Tape Guides

To rotate the tape guides to accommodate differ-
ent tape widths, proceed as follows:

1. Lift the reel-idler guide against the spring
pressure and turn it until the desired-size
guide is in the tape path.

2.  While supporting the takeup tension arm
to prevent bending, lift the tension arm guide
against the spring pressure and turn the guide
to the desired guide width in the tape path.

NOTE

The guides snap down into position
when correctly aligned.

Changing Heads
To remove head assembly, proceed as follows:

1. Loosen the captive screw on the slanted
rear surface of the head assembly. Then,
remove the stainless steel head cover.

NOTE

For a four-position head, the switching
knob must be unscrewed to free the
cover. The switching knob is located at
the center of the head cover.

2. Disconnect all head connectors carefully
(Figure 2-7).

HEAD CONNECTOR

9842-5

Figure 2-7. Head Assembly (Top View)
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3.  Remove the two screws holding the head
to the top plate.

4. Being careful to avoid bumping or
scratching the scrape-flutter idler, lift head
assembly up and off.

To install head assembly, proceed as follows:

1. If the head cable box is to be changed,
change it before reinstalling the head assem-
bly. (Refer to the following section.)

2. Being careful to avoid bumping or
scratching the scrape-flutter idler, mount de-
sired head assembly in place.

3. Install two screws that retain head
assembly to top plate.

4, Connect all head connectors.

5. Install stainless steel head cover. Tighten
captive screw on slanted rear surface of head
assembly.

6. For a four-position head, install switch-
ing knob at the center of the head cover.

Changing Head Cable Box

The head cable box must be changed when adding
channels (if the existing box is not adequate) or
when adding a two-channel four-track (2-Ch 4-Tr)
head. Ampex catalog numbers of various head
cable boxes are contained in the Parts Lists section
of this manual.

To remove head cable box, proceed as follows:

1. Remove head (Refer to

Changing Heads text.)

assembly.
2. Disconnect all head cables from the rear
of the record/reproduce electronics unit(s).

3. Manually support head cable box (Figure

2-4) and remove the screws located behind
the head assembly. Then remove the box.
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To install head cable box, proceed as follows:

1. Situate head cable box in its mounting
position. While manually supporting it, secure
box with two retaining screws.

2. Install head assembly. (Refer to Chang-
ing Heads text.)

3. Connect all head cables to the record/
reproduce electronics unit(s).

SCRAPE-FLUTTER IDLER ADDITION

The optional tape scrape-flutter idler kit (Catalog
No. 4010069) contains the idler, a mounting
screw, and a lockwasher. The standard-equipment
idler with 3/8-inch roller is mounted between head
positions 3 and 4 at the factory. The optional idler
with 15/32-inch roller mounts between head posi-
tions 2 and 3. Install the optional idler as follows:

1.  Remove head assembly. (Refer to Chang-
ing Heads paragraph.)

2. Mount optional idler on locating pin and
boss. Then, secure idler with screw and
washer.

3. Replace head assembly. (Refer to Chang-
ing Head’s paragraph.)

CHANNEL ADDITION -

The AG-440C Recorder/Reproducer can accommo-
date up to four record/reproduce channels. To add
channels, change the head assembly and head cable
box if required. (Refer to Changing Heads and
Changing Head Cable Box paragraphs.) Then, add
one record/reproduce unit for each added channel
as follows:

NOTE

One interconnecting cable (Catalog No.
4050442) must be connected to each
added record/reproduce unit. Optional
plug-in input units such as a balanced-
line transformer, microphone preampli-
fier, etc., may be added.

AMPEX 4890328-02



1. For mounting in portable cases, secure
unit(s) in each case with two 12-24 X 3/4
oval-head Phillips screws. Place white nylon
cup-washers under the head of each screw.

NOTE

Two types of portable cases are available
for record/reproduce units. One type is a
two-unit case (Catalog No. 4150330)
and the other is a four-unit case (Catalog
No. 4150331). Two two-unit cases,
stacked on top of each other, may be
used for four-channel portable systems.
For one-channel systems, a blank panel
(Catalog No. 4290620) is available to fill
the empty space.

2. For mounting in racks or custom con-
soles, mount the added record/reproduce
unit(s) above or below the existing record/
reproduce unit(s). (Mounting dimensions are
shown in Figure 2-2.) Each additional record/
reproduce unit mounted in an Ampex console
requires two riser-support castings (Catalog
No. 4260404), which are installed as follows:

a. Remove the top cover from over

the uppermost installed record/repro-
duce unit(s). Then remove the unit.

AMPEX 4890328-02

b. Using two 6-32 X 5/8 pan-head
screws, two flat washers, two lockwash-
ers, and two 6-32 hex nuts, secure new
support castings to the existing supports.

c. Install top cover and unit removed
in step a.

d. Mount each added record/repro-
duce unit between the new support
castings and secure with two 12-24 X
3/4 oval-head Phillips screws. Place white
nylon cup-washers under the head of
each screw.

e. Interconnect the record/reproduce
units to the tape transport. (Refer to
Interconnecting Cables earlier in this
section.)

NOTE

If the console is equippped with optional
rear covers, individual covers (Catalog
No. 4040984) should be ordered for
each additional record/reproduce unit.
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SECTION III
OPERATION

GENERAL

This section contains the following information:
location and function of the operating controls
and indicators, operating instructions for the
various operating modes, and the tape speed
capabilities of servo system equipped tape
transports.

CONTROLS AND INDICATORS

Operator controls and indicators are located on the
tape transport and record/reproduce unit. Table
3-1 shows the location and function of each
control and indicator on the tape transport, and
Table 3-2 shows those on the record/reproduce
unit.

Table 3-1. Tape Transport, Controls and Indicators

POWER

13037-16

i

Ok

BLAY REWIND FAST FWO STOP

@000

O

INDEX NO. NAME

FUNCTION

POWER indicator
POWER toggle switch
SPEED toggle switch

4 Supply REEL toggle switch

AMPEX 4890328-02

Lights when AC power is applied.
Turns power to the tape recorder on and off.

Selects low (V) or high (A) tape speed. (Equalization is auto-
matically switched in accordance with speed selection.)

Used to select appropriate tape tension for large (O) or small (o)
supply-reel hubs.
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Table 3-1. Tape Transport, Controls and Indicators (Continued)

INDEX NO. NAME FUNCTION

5 Takeup REEL toggle switch Used to select appropriate tape tension for large (O) or small (o)
takeup reel hubs.

6 RECORD pushbutton Used in conjunction with PLAY (index No. 7, this table) and
READY pushbuttons (index No. 4, Table 3-2). With READY push-
button depressed, pressing PLAY pushbutton and then RECORD
pushbutton initiates record mode.

7 PLAY pushbutton Used to select play movde_'or used with RECORD (index No. 6, this
table) and READY pushbuttons (index No. 4, Table 3-2) to select
record mode. Pressing PLAY pushbutton during a fast-wind mode

. stops the tape and then automatically starts play mode.

8 REWIND pushbutton Used to select rewind mode. Rewind can be initiated during any
mode except record and play/edit modes.

9 FAST FWD pushbutton Used to select fast forward mode. Fast forward can be initiated
during any mode except record and play/edit modes.

10 STOP pushbutton Used to stop the tape transport and cancel existing mode of
operation.
11 EDIT pushbutton Used to initiate one of the following edit modes:

Stop/Edit. If tape is stopped or not threaded, pressing EDIT pushbutton
reduces braking force for easier tape threading or manual tape movement.

Play/Edit. If play or record mode is active, pressing EDIT pushbutton
removes power to takeup reel, causing tape to be spilled at takeup side of
transport. Play/edit mode can be entered from stop mode by holding down
EDIT pushbutton, pressing PLAY pushbutton, and then releasing EDIT
pushbutton.

Fast/Edit. |If rewind or fast-forward mode is active, pressing EDIT push-
button causes tape lifters to lower tape onto head to permit audio monitoring.

AMPEX 4890328-02



Table 3-2.

Record/Reproduce Unit, Controls and Indicators
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INDEX NO.

NAME

FUNCTION

AMPEX 4890328-02

REPRODUCE LEVEL rotary control

VU meter

SAFE latching pushbutton

READY latching pushbutton

READY indicator (yellow)
RECORD indicator (red)
BIAS latching pushbutton

RECORD LEVEL rotary control

REPRODUCE-LEVEL range of control used to vary
normal or Sel-Sync reproduce level of associated
channel. CAL position switches level-adjustment
function to reproduce calibrate potentiometer
(index No. 11, this table).

Indicates signal level present at audio output of
associated channel except when BIAS pushbutton
(index No. 7, this table) is depressed while record-
ing. Meter lights when recorder/reproducer is
turned on.

In depressed position, prevents selection of
record mode.

In depressed position, allows selection of record
mode.

Lights when READY pushbutton is depressed.
Lights when record mode is selected.

In record mode, depressing BIAS pushbutton
causes VU meter (index No. 2, this table) to indi-
cate bias-signal level of associated channel. In other
modes, depressing BIAS pushbutton disconnects
VU meter from audio output.

RECORD-LEVEL range of control used to adjust
gain of record amplifier of associated channel. CAL
position switches gain-adjustment function to input
calibrate potentiometer (index No. 15, this table).
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Table 3-2. Record/Reproduce Unit, Controls and Indicators (Continued)
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INDEX NO.

NAME

FUNCTION

9

10

13
14

15

PHONES jack

REPROQO pushbutton switch

Reproduce calibrate adjustment

INPUT pushbutton switch

Sync calibrate adjustment

SYNC pushbutton switch

Input calibrate adjustment

Receptacle for headphones plug. Reproduced audio
of associated channel can be heard on headphones.

In depressed position, connects signal reproduced
by reproduce head of associated channel to audio
output, PHONES jack, and VU metering circuit of
that channel.

Used to set operating level. (See Operating Level
Adjustment in Maintenance section.)

In depressed position, connects signal to be
recorded on associated channel to audio output,
PHONES jack, and VU metering circuit of that
channel.

Used to set Sel-Sync signal level.

Used to initiate Sel-Sync function. In reproduce
mode, depressing SYNC pushbutton connects
signal reproduced by record head of associated
channel to audio output, PHONES jack, and VU
metering circuit of that channel. If SYNC push-
button is depressed during record mode, input
signal being recorded is connected to audio output,
PHONES jack, and VU metering circuit of
associated channel.

Used to adjust input level.
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OPERATING INFORMATION

NOTE

In order to ensure optimum equipment
performance and maximum service life,
routine maintenance (refer to Preventive

Maintenance

in Section V) must be

faithfully performed.

PRE-OPERATING PROCEDURES

Proceed as follows:

1. Set the transport POWER switch to on
position. POWER indicator on tape transport
and VU meter on record/reproduce unit will
light.
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2. Set transport SPEED switch to high-
speed (A) or low-speed (V) position as
required. Tape speeds of 3-3/4 (V) and 7-1/2
(A) in/s, 7-1/2 (V) and 15 (A) in/s, or 15 (V)
and 30 (A) in/s are available. Appropriate
record and playback equalizations are auto-
matically selected to agree with the setting of
the SPEED switch.

3. Set supply and takeup REEL switches to
conform with the size of the hubs of the reels
being used. For NAB hubs (4-1/2 inch dia-
meter), set appropriate REEL switch to O.
For EIA hubs (2-1/4 inch diameter), set
appropriate switch to o. If desired, an NAB
hub can be used on one turntable and an
EIA hub on the other.

NOTE

When using a recorder/reproducer having
3-3/4 in/s and 7-1/2 in/s tape speeds, an
AC capstan motor, and an NAB supply
reel, set supply REEL switch to o (small
reel position) if a fast start is to be made
with less than a one-inch tape pack on
supply reel. Fast starts may not be
possible with an EIA reel on the supply
turntable when the supply pack is less
than 3/4 inch.

4. Install reel of tape on supply turntable
and empty reel on takeup turntable.

5. Thread tape as shown in Figure 3-1. To
facilitate tape threading, turn on recorder/
reproducer and depress EDIT pushbutton,

©®@000 Ol

13037-16

Figure 3-1. Tape Path
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which reduces turntable braking force so the
reels can be easily turned by hand.

6. Anchor tape to hub of takeup reel and
turn takeup reel by hand until supply reel
moves. This technique removes all tape slack,
which causes the tape-tension arm to close the
safety switch.

7. If desired, a headset or speaker can be
connected to the PHONES jack on a record/
reproduce unit of the recorder/reproducer.

RECORDING

Proceed as follows:

3-6

1. Perform all steps of pre-operating pro-
cedures.

2. Depress READY pushbutton of record/
reproduce unit for each channel to be record-
ed. The associated READY indicator(s)
(yellow) will light.

3. Depress SAFE pushbutton of record/
reproduce unit for each channel that is not to
be recorded.

4. Depress INPUT pushbutton.

5. Connect signal(s) to be recorded to
appropriate rear-panel INPUT connector(s).

6. Adjust RECORD LEVEL control so that
VU meter indicates 0 for most audio peaks.
(Extreme peaks may reach +2 or +3 VU.)

7. Depress PLAY pushbutton to start tape
in motion. Then depress RECORD push-
button to begin recording on selected
channel(s). Record indicator (red) will light.

8. When recording is complete, depress
STOP pushbutton to stop tape motion and
deactivate record mode.

NOTE

The recorder/reproducer automatically
stops tape motion and deactivates the
record mode if the tape runs completely
off the supply reel.

REPRODUCING

Proceed as follows:

1. Perform all steps of pre-operating pro-
cedures.

2. Depress SAFE pushbutton of record/
reproduce units.

3. For two-channel recorder/reproducers
having a two-track head and a 2-Ch 4-Tr head,
push the knob on head assembly down to
select the two-track head or up to select the
2-Ch 4-Tr head.

4. Depress REPRO pushbutton.

5. Depress PLAY pushbutton to begin re-
producing recorded material.

6. When desired material has been repro-
duced, depress STOP pushbutton to stop tape
motion and deactivate play mode.

NOTE

If the tape runs completely off the
supply reel the recorder/reproducer
automatically stops tape motion and
deactivates the play mode.

NOTE

While recording, the input signal of each
channel can be compared with the re-
corded signal on that channel by alter-
nately depressing the associated INPUT
and REPRO pushbuttons.

SEL-SYNC FUNCTION

The Sel-Sync function of a given channel can be
selected by depressing the SYNC pushbutton on
the record/reproduce unit for that channel. Select-
ing the Sel-Sync function in conjunction with
reproduce mode causes the reproduced audio to be
derived from the record head rather than the
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reproduce head. This combination of the Sel-Syn¢
function with the reproduce mode is used in three
ways.

1.  Sel-Sync recording
2. Over-dubbing
3. Ping ponging

In Sel-Sync recording, a performer listens to one or
more previously recorded tape tracks using the
Sel-Sync/reproduce mode while recording material
on another track. For example, assume a four-
channel recorder/reproducer is equipped with a
tape having two prerecorded tracks and two blank
tracks. Typically, the two prerecorded tracks are
reproduced (using two of the record heads for
pickup), mixed together using studio equipment,
and fed to a performer’s earphones. The performer
then listens to the prerecorded material while
recording material on one of the blank-track
channels. Thus, the new material is recorded in
synchronism with the prerecorded material.

In overdubbing, a performer listens to material that
he previously recorded on one or more tape tracks
using the Sel-Sync/reproduce mode. The performer
can repeat his previous performance (but not
record it) and get into proper timing with the
original material. At the point where the overdub is
desired, the track(s) to be overdubbed is (are)
switched to the record mode. The audio that the
performer hears is automatically switched from the
off-tape audio to the input audio the performer is
recording when the record mode is selected.

Ping ponging is a process of reproducing two or
more tracks of previously recorded material using
the Sel-Sync/reproduce mode, mixing the repro-
duced signals together, and simultaneously rere-
cording the mixed signals on another track.

CAUTION

OFTEN IT IS NOT POSSIBLE TO RERE-
CORD THE MIXED SIGNALS ON A TRACK
ADJACENT TO THE HOME TRACK OF
EITHER OF THE MIXED SIGNALS. THIS
RECORDING PROBLEM IS CAUSED BY THE
CROSSTALK BETWEEN THE HIGH-LEVEL
SIGNAL BEING RECORDED ON ONE CHAN-
NEL AND THE LOW-LEVEL SIGNAL BEING
REPRODUCED FROM THE ADJACENT
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CHANNEL. THE CROSSTALK CAUSES A
FEEDBACK CONDITION THAT CAUSES
THE CIRCUITS TO .OSCILLATE. THERE-
FORE, IT MAY NOT BE POSSIBLE TO PING
PONG ON A TWO-TRACK RECORDER/
REPRODUCER. USING A FOUR-TRACK RE-
CORDER/REPRODUCER, THE POSSIBILI-
TIES FOR PING PONGING ARE RECORD-
ING CHANNELS 1 AND 20N CHANNEL 40R
CHANNELS 3 AND 4 ON CHANNEL 1.

FAST-WINDING

For fast-winding operations press either the RE-
WIND or FAST FWD pushbutton. For editing and
cueing operations, these pushbuttons can be
pressed alternately without having to press STOP
between fast-winding selections. Either fast-
winding mode can be entered from the stop or play
mode but is locked-out when in record or play/edit
mode. To enter the play mode from either fast-
winding mode, simply press the PLAY pushbutton.

Two automatic tape-lifter arms, which move the
tape away from the heads, are automatically
actuated in both fast-winding modes. To monitor
audio in either fast-winding mode, press EDIT
pushbutton, which overrides tape lifters and allows
the tape to move across the heads. When manual
override is desired, open head gate and push back
either tape lifter.

NOTE

If the tape runs completely off the
supply reel the recorder/reproducer
automatically stops tape motion and
deactivates the play mode.

EDITING
Three edit modes are available; they are: stop/edit,

play/edit, and fast/edit. These modes are selected
as specified in Table 3-1.

SERVO EQUIPPPED TRANSPORT
Speed Pair Selection

The front panel SPEED switch on the AG-440C
permits the selection of the high or low operating
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speed. The assignment of high or low operating
speed is determined by a strapping arrangement on
the servo printed wiring assembly. Selected oper-
ating speeds may be any two of the following: 30
in/s, 15 in/s, 7-1/2 in/s and 3-3/4 in/s. Strap the
speed pair as follows:

1.  On the transport control panel, set the
POWER switch to OFF.

2. Remove the servo printed wiring assem-
bly (Figure 3-2) from the servo chassis (Figure
3-3).

3. Connect a jumper from the terminal
associated with the low position of the
SPEED switch, designated E2, to the terminal
associated with the desired low tape speed
(E1, E3 or E4). Refer to Figure 3-2.

4. Connect a jumper from the terminal
associated with the high position of the
SPEED switch, designated E5, to the terminal
associated with the desired high tape speed
(E3, E4 or EB6).

J Q b

7 J

SPEED STRAPPING

RANGE 30/15 15/7% 7%I3%
HI E5 TO E6 E3 E4
LO E2 TO E3 E4 E1

Figure 3-2. Tape Speed Pin Strapping

5. Replace the servo printed wiring assem-
bly in the servo chassis, component side
rearward (i.e., facing away from the
AG-440C).

Variable Speed Mode

The use of the dummy plug in J4 of the servo
chassis (Figure 3-3) causes the capstan servo to
operate with a fixed reference frequency of
9.6 kHz. To operate the system at variable speeds,
remove the dummy plug from J4 and connect a
sine or square wave generator having an output of
3 to 30 Vrms across pins 2 and 3 (ground) of a
similar plug. Refer to Figure 3-4.

Insert the new plug into J4 on the servo chassis. If
a similar plug is not available, the dummy plug can
be modified by removing the existing jumper
between pins 1 and 2 and connecting the generator
as described above. Once connected, the frequency
of the generator can be used to control the speed
of the tape in accordance with the values given in
Table 3-3.

Table 3-3. Tape Speeds for Various Reference
Frequency Inputs

TAPE SPEED INPUT
(IN/S) FREQUENCY
3-3/4 1200
7-1/2 2400
15 g 4800
30 9600

NOTE

The values given in Table 3-3 are with
the SPEED switch in the ““high”” position
and jumper set for 30 in/s.

Capstan Operational Options

Three capstan operational options are available;
they are:

1. Capstan rotates at selected speed when-
ever tape is threaded and recorder/reproducer
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is turned on. To select this option, remove
relay K1 from its socket on the servo elec-
tronics chassis (located at rear of console).
This option may be used at 3-3/4 in/s, 7-1/2
in/s, and 15 in/s tape speeds but not at 30 in/s
tape speed because a tape loop is normally
thrown that opens the safety switch. Opening
the safety switch stops the tape and cancels
the current mode of operation.

2. Capstan rotates when tape is threaded,
recorder/reproducer is turned on, and low
tape speed is selected; however, for high tape
speed, capstan only rotates after the play or
record mode is initiated. This option is used
for 15 in/s and 30 in/s recorder/reproducers
when fast starts are to be made at 15 in/s tape
speed. To select this option, set the CAP-
STAN STOP switch on the servo chassis to
HIGH SPEED.

3. Capstan only rotates when in play or
record mode at both speeds. To select this
option, place the capstan stop switch on the
servo chassis in the BOTH SPEED position. If
a fast start is desired in this mode, press and

hold STOP pushbutton and then PLAY push-
button. The capstan motor will start and lock
up in less than two seconds. When fast start is
desired, release STOP and then PLAY push-
buttons. The tape will start moving the
instant the STOP pushbutton is released.

REMOTE CONTROL OPERATION

Transport operation from the Ampex Remote
Control Unit (Part No. 4010080) duplicates the
record, play, rewind, fast forward and stop con-
trols on the tape transport. On the remote control
box, the EDIT pushbutton only performs the
fast wind/edit function of defeating the tape
lifters.

The standby lamp (located between the STOP and
EDIT pushbuttons) indicates that the tape is thread-
ed and the remote controls may be operated. If the
transport is left in the stop/edit mode, with the
tape threaded, the standby lamp will not light. To
operate the transport under this condition, press
the remote STOP pushbutton to cancel the stop/
edit mode; the standby lamp will come on and the
remainder of the remote controls will function.
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SECTION IV
THEORY OF OPERATION

This section provides a block diagram oriented
discussion of the functional capability and theory
of operation of various configurations of the
AG-440C Recorder/Reproducer. The general block
diagram discussion is followed by a detailed de-
scription of the recorder/reproducer circuits.

GENERAL SYSTEM DESCRIPTION
TAPE TRANSPORT

Tape motion is controlled by the tape transport
mechanism for all operation modes. The transport
consists basically of a tape supply system, a tape
drive system, a tape takeup system, and a control
system. These systems provide smooth and positive
tape motion across the magnetic heads, and main-
tain correct tape tension.

A separate motor drives the supply and the takeup
assembly. These two motors are connected so that
if power is applied with no tape threaded, the
turntables will rotate in opposite directions; the
supply turntable clockwise and the takeup turn-
table counterclockwise.

In the play or record modes of operation, the
capstan controls tape speed; it pulls tape from the
supply reel and delivers it to the takeup reel. The
motor torque, and therefore tape tension, is
adjusted by means of adjustable resistors, one for
the supply and the other for takeup. Each of these
resistors has two sliders to permit tape tension
adjustment for any combination of large and small
reels.

During fast-forward or rewind operation, the cap-
stan is disengaged from the tape. The power of one
of the motors is reduced by switching an adjustable
resistor in series with the appropriate motor, while
the other motor continues to operate at full power.
The turntable under full power pulls the tape
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against the torque of the other turntable, which
provides the required tape tension.

A brake controlled by two solenoids is mounted on
each of the two torque motors. The main-brake
solenoid on each motor is energized (brakes re-
leased) whenever tape is placed in motion in any
mode. The edit-brake solenoid on each motor is
energized in the stop/edit and play/edit modes to
control the braking force at each turntable.

The capstan drive is provided by either a servo-
controlled DC capstan motor or an AC capstan
motor, depending on the tape transport selected.
The capstan is at the end of the capstan motor
shaft and is precision machined and hardened. AC
motors have a flywheel and fan mounted on the
shaft at the other end of the motor. A solenoid-
controlled capstan idler presses the tape against the
capstan to provide the driving friction against the
tape.

The AC capstan drive motor has separate windings
for each of the two tape speeds. A speed toggle
switch selects the desired tape speed, and also
automatically switches in the correct equalization
circuit for each speed. Speed control of the servo
type capstan motor is discussed in the Operation
section (Section II1) of this manual.

When the recorder/reproducer is in the play or
record mode, the capstan idler solenoid is ener-
gized. When the capstan idler solenoid energizes,
the capstan idler moves and presses the tape against
the rotating capstan. The main brake solenoids are
also energized, releasing the brakes, and the cap-
stan drives the tape across the head assembly at the
selected speed.

A reel idler assembly on the left side of the
transport minimizes any tape motion transients
caused by the supply assembly. The reel idler arm
minimizes initial strain when tape motion starts (to
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avoid stretching or breaking the tape) and prevents
formation of a tape loop between the supply reel
and the heads. The reel idler flywheel serves to
dampen transients in tape speed that could result
from torque motor cogging (not moving smoothly)
and uneven tape pack on the supply reel.

The tape takeup tension arm has two functions; it
tensions the small tape loop that is formed while
the takeup reel is achieving normal speed during
start, and it actuates the safety switch to stop
operation if a large tape loop forms, or if the tape
breaks. The tension arm also actuates the safety
switch if either reel runs out of tape. The guide for
the tape is similar to that on the reel idler. A tape
hook holds tape on the guide during threading and
when the tape becomes slack.

A solenoid-operated tape lifter assembly raises the
tape from contact with the heads during fast-
forward or rewind operation. When either mode
starts, the tape lifter solenoid energizes and moves
the tape lifter mechanism. The tape lifter is
defeated as long as the edit pushbutton is pressed.

BLOCK DIAGRAM
FUNCTIONAL DESCRIPTION

Figure 4-1 shows a general block diagram of the
AG-440C Recorder/Reproducer. As shown in the
figure, the AG-440C can be configured to record
and reproduce up to four audio channels. Each
audio input may come from a microphone or
another audio source, such as another tape repro-
ducer. A microphone amplifier input accessory is
used when the audio input comes from a micro-
phone.

Reproducing

With the recorder/reproducer turned on and the
tape properly threaded, selecting the reproduce
mode causes the control circuitry to release the
main reel brakes and to enable the reel motors, the
capstan motor, and the capstan idler. As a result,
the recorded tape is pulled past the heads at a
constant speed. The signal sensed by the record
(Sel-Sync operation) or reproduce head is equal-
ized and amplified.
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Recording

In the record mode the tape is moved as in the play
mode. During recording an erase signal from an
internal oscillator is fed to the erase head(s), which
clear(s) any previously recorded signals from the
tape before it reaches the record head(s). Informa-
tion to be recorded is amplified, mixed with a bias
signal, and applied to the record head(s). The
information is recorded on the tape as it is pulled
past the record head(s).

Fast Forward/Rewind

With the recorder/reproducer turned on and the
tape properly threaded, selecting the fast forward
mode locally or remotely causes the control
circuitry to release the main reel brakes and apply

" full power to the takeup reel motor and hold-back

power to the supply reel motor. The control
circuitry also causes the tape to be lifted away
from the heads. Tape is then rapidly wound onto
the takeup reel. The rewind mode is similar to the
fast-forward mode except that full power is applied
to the supply reel motor, and the tape is rapidly
wound onto the supply reel.

Edit

Three edit modes are selectable at the front panel
of the recorder/reproducer: stop/edit, fast wind/
edit, and play/edit. Selecting the stop/edit mode
sets only the edit brakes of the tape-reel motors,
thus facilitating manual cueing and threading of
the tape. Selecting the play/edit mode causes the
tape to be pulled past the heads and spilled off the
right side of the transport. This mode is typically
used when unwanted tape is to be cut off. The
fast-wind/edit mode brings the tape into contact
with the heads while the tape is being moved in the
fast-forward or rewind modes, making the recorded
portions audible for high speed search.

DETAILED CIRCUIT DESCRIPTION
CONTROL CIRCUITRY
The control circuitry is principally located on the

tape transport and the transport control printed
wiring assembly (PWA). Figures 4-2 through 4-7
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Figure 4-1. AG-440C Recorder/Reproducer, System Block Diagram

provide simplified functional versions of the com-
plete schematic diagrams found in Section VI of
this manual.

The transport control circuits utilize three DC
power supplies: 130 Vdc (CR602 through CR605)
to operate the solenoids, 24 Vdc (CR113 through
CR116) to operate the relays and logic circuitry,
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and the 39 Vdc electronics power supply which
supplies logic power when the 24V power supply is
deactivated by the safety switch.

Four relays are associated with transport func-
tions: Play (K602), Edit (K603), Fast Forward
(K604), and Rewind (K601). These relays control
the power to the solenoids and motors in addition
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to performing logic functions. The transistor logic
located on the plug-in printed wiring board
coupled with the logic of the relays, control
energizing of these relays.

The general functions of transistors on the logic
board are described below:

Q101
Q102 )Fast wind motion sense.
Q103

Q104 ©\ Stopping the play and edit modes (de-
Q107 J activation of the play and edit relays).

Record stop delay which delays the stop-

KieD ping of the transport until the bias decays.
Record detector that senses when any
Q106 g .
electronics is recording.
0108 > Fast wind stopping, when the PLAY
pushbutton is pressed.
Q109 Y Play memory circuit which remembers
Q110 ) that the PLAY button was pressed during
Q111 ) a fast wind mode.

Play Mode

The tape transport will enter the play mode
whenever the play relay (K602) is energized. Relay
K602 is energized by application of a positive
voltage to relay pin 14 if Q107, in the ground leg
of the relay, is in a conducting state. The play
mode is terminated by turning off Q107. Transis-
tor Q107 also controls the turn off, or inhibiting,
of the edit relay (K603).

Positive voltage can be applied to the play relay via
three paths: PLAY pushbutton S608, remote
control PLAY pushbutton, and the play memory
circuit (Q109, Q110 and Q111). The play memory
circuit remembers that the PLAY pushbutton was
pushed during a fast wind mode and when the tape
comes to a stop, the play relay is energized.
Detailed operation of the play memory circuit is
explained after the turn-off action of Q107 is
discussed.

In the standby condition, Q107 is held in a
conducting state by two means: application of
+24V to the base of Q107 through CR111, R116
and CR112, or application of +39V to the base of

4-4

Q107 through CR110, VR102, R116 and CR112.
Q107 can be turned off or inhibited by several
means. If Q104 conducts, the base drive to Q107 is
shunted to ground through the collector of Q104
and R110. If the FAST FWD or REWIND push-
buttons are pressed, Q104 is turned on by applica-
tion of a positive voltage through the normally
open pushbutton contacts CR107 or CR106, and
R109. Transistor Q104 will also conduct when the
local or remote STOP pushbutton is pressed.
Pressing STOP removes a ground from the junction
of R113 and CR109 and turns on Q104 by
delivering base drive through R113, CR109 and
R109. If Q106 (the record detector explained in
the Control Circuitry/Record Mode text) is turned
on, the ability of Q104 to turn off Q107 is
overridden, since Q106 applies additional positive
current to the base of Q107 through R118 and
CR112. Therefore, pressing FAST FWD or RE-
WIND will not stop the play mode if the recording
process is active.

Q107 will also be turned off whenever the fast
motion circuit (Q101, Q102, and Q103) is active
(discussed in Control Circuitry/Fast-Forward text).
Base drive is removed from Q107 by conduction of
Q103 through CR104. Operation of the play
memory circuit is described in the following
paragraph.

Whenever fast wind motion is present, the junction
of CR121 and CR120 is held positive; either
through Q108, K604-11/7 or K601-11/7 and
CR117, or through R105, Q101, and CR101
(during fast-wind deceleration). However, this posi-
tive voltage will not turn on Q109, Q110 or Q111
and they will remain off until the PLAY button is
pressed. At this time Q108 turns off since CR119
back-biases the emitter-base junction of Q108 and
the fast forward or rewind relay de-energizes. The
positive edge of the pulse created when the PLAY
button is pressed passes through C109, R122 and
CR122 to the base of Q111. This causes Q111 to
conduct, which causes Q110 to conduct. Q110
now supplies the base drive to Q111 through R124
and CR120. Transistors Q110 and Q111 latch into
the conducting state and remain latched as long as
the CR120/CR121 junction is high or a charge is
present on C108. When the junction of CR120 and
CR121 is high, CR120 acts as a forward-biased
diode to charge C108. When this junction falls to
ground potential, after fast wind tape motion has
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stopped, CR120 acts as a zener diode to remove
most of the charge from C108.

Even though Q111 is conducting, Q109 (which
supplies positive voltage to the play relay) cannot
conduct because its base circuit is back-biased by
CR121. When tape motion finally stops, the
positive voltage is removed from the junction of
CR121 and CR120. However, the Q110/Q111
latch remains conducting due to the charge on
capacitor C108. The base of Q109 will now
conduct through VR103, R121,Q111, CR123 and
STOP button S606 to ground. Therefore, Q109
will supply a positive pulse to the play relay and
the tape transport will enter the play mode, since
Q107 has also returned to its normal conducting
state.

Contact set K602-9/5 supplies +24 Vdc via CR609
to the coil of relay K602 to keep it energized after
the positive levels from the local PLAY push-
button, remote PLAY pushbutton, or play mem-
ory circuit are gone. In addition, the positive level
supplied through contact set K602-9/5 keeps the
capstan servo (if used) enabled.

Contact set K602-10/6 (Figure 4-2, Sheet 2),
supplies 80 Vac to the takeup tension (R606) and
holdback tension (R607) resistors. Each of these
variable resistors has two movable contacts. One of
the movable sliders on R606, R607 is used to
adjust tape tension when using a small tape reel,
and the other movable slider of R606 and R607 is
used for large reel tape tension adjustment. A
REEL switch for each resistor (R606 and R607) is
used to select the appropriate movable contact.
The output of R606 is routed through contact set
K604-2/10 to the takeup motor (B602). The
opposite side of the takeup motor (B602) is
connected to the AC neutral line through contact
set K603-4/12 of the edit relay and the safety
switch (S603) of the tension arm. The output of
R607 is routed through contact set K601-2/10 to
the rewind motor. The opposite side of the rewind
motor (B603) is connected to AC neutral through
the safety switch (S603) of the tension arm.
Resistor R602 and capacitor C611, resistor R605
and capacitor C613 and capacitor C610 minimize
contact arcing.

Contact set K602-8/12 connects +130 Vdc to the
rewind main brake solenoid (K607) and to the
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takeup main brake solenoid (K605) through con-
tact set K603-3/11 of the edit relay. Capacitor
C615 shunts inductive transients to ground.

Contact set K602-7/11 connects +130 Vdc to the
capstan solenoid (K610). Diode CR615 dampens
the inductive kick when the solenoid is de-
energized.

With the reel motors energized, the main reel
brakes disengaged by the main brake solenoids, the
capstan servo enabled (if applicable), and the
capstan pinch roller pulled in by the capstan
solenoid, the tape is pulled forward at the correct
speed and tension for the play mode.

Record Mode

The record mode is initiated by pressing the local
or remote RECORD and PLAY pushbuttons.
Pressing either PLAY pushbutton initiates the
circuit action described in the Control/ Circuitry/
Play Mode text. Pressing either RECORD push-
button connects the +24 Vdc present at pin 9 of
relay K602 to the base circuit of transistor 9Q1.
(See Figure 4-3.) Providing the local or remote
STOP pushbutton is not depressed and the SAFE/
READY switch is set to READY, the positive level
at the base of transistor 9Q1 turns on the
transistor. The collector current of transistor 9Q1
is supplied to the bases of transistors 902 and 9Q3.
The collector current of transistor 9Q2 keeps
transistor 9Q1 conducting. The emitter current of
transistor 9Q2 is routed through diode 9CR1 and
resistor 9R5 to the base of transistor Q106 (Figure
4-2), which turns on Q1086. The current supplied to
the base of transistor 9Q3 (Figure 4-3) turns it on.
In turn, the collector current of transistor 9Q3
turns on transistor 9Q4 and, after a delay caused
by capacitor 8C1, 9Q3 turns on the bias/erase
amplifier. Turning on transistor 9Q4 causes relay
4K1 to energize and the RECORD lamp to light. In
addition, turning on transistor 9Q4 provides
another path for base current of transistor Q106
(Figure 4-2).

With transistor Q106 turned on, the resulting high
level at its collector forward biases the base/emitter
junction of transistor Q105. Transistor Q105 and
capacitor C105 form a stop-memory circuit that is
only active in the record mode. When either the
local or remote STOP pushbutton is pressed,
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capacitor C105 charges through diode CR109 and
resistor R113 (Figure 4-2). Also, the emitter circuit
of transistor 9Q1 is opened (Figure 4-3).

Opening the emitter circuit of 9Q1 turns off
transistor 9Q1, 9Q2, and 9Q3. Transistor 904 is
held on by the charge on capacitor 8C1, which
keeps record relay 4K1 energized and transistor
Q106 conducting (via 9R6 and 9CR2). (See Fig-
ures 4-2 and 4-3.) Consequently, transistor Q107 is
held on by the collector current of Q106, which
keeps play relay K602 energized. As soon as 9Q3
turns off, the voltage on 8C1 starts to decay,
causing the bias and erase voltage to decay.

The time constant associated with capacitor C105
(Figure 4-2) is longer than that associated with 8C1
(Figure 4-3). As a result, transistor Q104 is still
conducting when the charge on 8C1 becomes low
enough to turn off the bias/erase amplifier and
transistor 9Q4. Turning off 9Q4 turns off the
record relay 4K1, the RECORD lamp, and transis-
tor Q106. Turning off Q106 allows Q104 to turn
off Q107, which turns off play relay K602, thus
causing the tape to be stopped. When C105 has
discharged enough to turn off Q104, transistor
Q107 is turned on again by the current flowing
through R116, CR112, and the base/emitter junc-
tion of Q107 returning the circuit to the standby
condition. The technique of slowly turning off the
bias/erase oscillator before the tape is stopped
prevents switching transients from being recorded.

Fast-Forward Mode

The fast-forward mode is initiated by pressing the
local or remote FAST FWD pushbutton. In either
case, a nominal +24-volt level is applied through
diode CR107 (Figure 4-4) to the base circuit of
transistor Q104 (Figure 4-2) and through diode
CR108 (Figure 4-4) to relay K604.

If the play mode is in operation, the positive level
applied to the base circuit of Q104 (Figure 4-2)
immediately turns it on. Turning on Q104 turns
off Q107, which de-energizes play relay K602. As a
result, the play mode is terminated before fast-
forward becomes active.

If the record mode is in operation when fast-

forward is pressed, transistor Q106 prevents Q104
from turning off Q107 as described in the Contro/
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Circuitry/Record Mode. This prevents the tape
transport from entering a fast mode during
recording.

Providing the local or remote STOP pushbutton is
not depressed (Figure 4-4) and play relay K602 is
not energized, the coil of relay K604 is energized
when the local or remote FAST FWD pushbutton
is pressed. Energizing the coil of relay K604
transfers its associated contact sets, causing the
circuit action described in the following para-
graphs.

Contact set K604-5/9 and K601-3/11 connects a
nominal +24-volt level from the collector of
normally on transistor Q108 to the coil of relay
K604 to keep it energized. The return path for the
relay current is through play relay contacts
K602-9/1, CR610 and STOP pushbutton S606 to
ground. Thus, the recorder/reproducer is held in
the fast-forward mode after the FAST FWD
pushbutton is released.

Contact set K604-7/11 connects a nominal +24-volt
level from the collector of transistor Q108 to the
coil of relay K101. As a result, relay K101 is ener-
gized; and its closed contact set connects +130 Vdc
to the tape-lifter solenoid (K609), which energizes
the solenoid. Diodes CR102 and CR616 dampen
the inductive transient produced when the
coils of K101 and K609, respectively, are
de-energized.

Contact set K604-6/10 connects either 80 Vac or
117 Vac (depending on setting of the REEL
switch) to the takeup motor (B602) and variable
resistor R603 (fast motion holdback). The output
of R603 is applied to the supply motor (B603).
The takeup motor is connected through contact set
K603-4/12 to the safety switch (S603) on the
tension arm, and the supply motor is connected
directly to the safety switch. With the tape
properly threaded, the safety switch is closed, and
the AC circuits for the takeup and supply motors
are completed. Resistor R605 and capacitor C613
and capacitor C610 minimize contact arcing.

Contact set K604-8/12 connects +130 Vdc to the
supply main brake solenoid (K607) and to the
takeup main brake solenoid (K605) through con-
tact set K603-3/11 of the edit relay. Capacitor
C615 suppresses inductive transients.

AMPEX 4890328-02



PLAY

+24 VDC —D‘J‘l
A

A
B

C
D

9
CR617

—»= TO REMOTE +24 VDC

TO REMOTE PLAY SWITCH

—= TO K101

CR610

+24 VDC
SEE SCHEMATIC
4840261 FOR
> ADDITIONAL
CIRCUITRY
R120
PLAY MEMORY
CIRCUIT
Q109
~] VR103
FROM FAST- CR121
MOTION

RECORD LAMP

K603
EDIT &
vylv
IREWINDI
—_— B A D A S
—— — ‘ A—v | vV—w | y—— *20/24vDcC
- - EDIT A C
FAST
A 2 FWD
RECORD SWITCH A TO FAST FORWARD
S609 AND REWIND RELAYS
AND REMOTE RECORD 1
SWITCH o
TO
RECORD i . _
SWITCHING 5 vDC
CR609
FROM REMOTE .
PLAY SWITCH
TO CAPSTAN SERVO
+20/24
RECORD HOLD TO vDC
> RECORD MODE
SWITCHING
CR104
FROM FAST > K
MOTION CIRCUIT
TO REMOTE-
ONTROL
R118 c

AMPEX 4890328-02

RECORD
DETECTOR
Q106
R117 +24 vDC
FAST-WIND
RELEASE
CR119
TO K601 AND
Q108 K604 CONTACTS

R119

CR606

+20/24
vDC

R113

R122

c109

R123

CIRCUIT (+ IN
P FAST MOTION)

CR122

L

R125

FROM FAST FORWARD

AND REWIND SWITCHES

STOP MEMORY

(ONLY ACTIV
IN RECORD)

E

Figure 4-2. -
Play, Record, and Edit Control Circuitry,
Simplified Schematic (Sheet 1 of 2)

4-7/8



AMPEX 4890328-02

REEL
R602

SEE SCHEMATIC
4840261 FOR

e 6 @ SMALL ADDITIONAL
5 IRCUITRY
2 \ LARGE CIREMIT \/CG’O
80 VAC o #l sMaLL 4 T-
tLARGE 5
§602:/ A P S603
LA 6 R606 $607 10 SAFETY
4 SWITCH
TAKE-UP TAKE-UP —9
TENSION REEL SIZE K604 ” "
FAST j BA
FORWARD
s A NE
NEUTRAL
K603 2 Reos €813 Iégcll_?_
EDIT
+130
vDC b
6
K606 K608
EDIT BRAKE EDIT BRAKE
SOLENOID SOLENOID Q
CR613 B603
REWIND
Reaz MOTOR
HOLDBACK
TENSION 2
L 4 A K601
REWIND
. M
LARGE SMALL 10 ; /I
6 A 5 SEE SCHEMATIC
LARGE 4840261 FOR
ADDITIONAL
K607
CIRCUITRY Rgevmn
MAIN BRAKE
SOLENOID e
4 = 130-VDC
6 RETURN
i2
+130 O) K605
vDC TAKE-UP
A MAIN BRAKE
K602 SOLENOID
pLAY 8
SEE SCHEMATIC
4840261 FOR
ADDITIONAL
CIRCUITRY
3 CR615
5 ¥ «
CAPSTAN
TR SOLENOID
K602
PLAY
7 K610

Figure 4-2.

Play, Record, and Edit Control Circuitry,

Simplified Schematic (Sheet 2 of 2)

4-9/10



AUDIO
INPUT
SIGNAL

INPUT

ACCESSORY

1 *
I

% 5R8

‘ 583

v

4

TO0

REPRODUCE

CIRCUITRY RECORD
HEAD

0| @

[EF

|
T

4C10

i Qg9

RECORD
EQUALIZER

| RECORD

I AMPLIFIER

FROM BIAS/ERASE OSCILLATOR

IN 24-VDC POWER SUPPLY

RECORD-HOLD SIGNAL FROM

TRANSPORT CONTROL

RECORD SIGNAL

FROM TRANSPORT
CONTROL

AMPEX 4890328-02

RECORD i
LEVEL : ¥ MATCHING _20)_3
TRANSFORMER
. 39 VDC
5R3 MICROPHONE i
PREAMPLIFIER,
5R3S  oR DUMMY PLUG L SYNC
SEL-
— SWITCH
CAL I
l ER
_— BIAS/ERASE AMPLIFI = —
- - I N T4 T3 I
a1 R80 T
| las |
—
I l +39 VDC X E{:,:SDE
R44
NETWORK NETWORK 4R6 9R14
| TO —
9C3 METERING
+ 8CR1 SWITCH
8C1
: ] AY |
+ /1
——— 8C1 9c2
— : I : 9Qs5
9R12 R
C b -
3 BIAS METERING
9CR2 9R6 AMPLIFIER
' |
9R5 4K1
RECORD
—_— ( ‘ SSEEBENCE DESIGNATOR PREFIX
oRa 4 BACK PANEL
+39 VDC 5 FRONT PANEL
5DS4
8 SIDE PANELS
9 RECORD CONTROL BOARD
! 904
|
: =
551 — ¢ |
+39 VDC — Figure 4-3.
Record Mode Signal Path and Control Circuitry,
Simplified Schematic
5VR1 | 5C4

4-11/12



AMPEX 4890328-02

CR610

S604 N
FAST CR612 9
FWD K602
C A PLAY
C A TO EDIT
+24 VDC
2 _!_I___Y'_’Y_J_!"SW'TCH A .20 voc
S605
CR108 SEE SCHEMATIC
REWIND +24 A ° 4840261 FOR
vbc T g D g ; ’l ADDITIONAL
CONNECTIONS
FROM REMOTE
FAST FORWARD K604
SWITCH FAST
FORWARD
¥CH107
FROM REMOTE 1
AND LOCAL CR106
REWIND SWITCHES 9 K601
’I o REWIND
4
12 ,
+130
vDC ] 8 11
8 A . SEE SCHEMATIC
4840261 FOR TO Q109, Q110, Q1
K604 ADDITIONAL (SEE FIGURE 4-2)
FAST
FORWARD K607 CONNECTIONS
MAIN BRAKE
SOLENOID
(SUPPLY) 3
A c TO K603 113) K604
CONTACTS FAST
CR117
130 VDC A_ r A FORWARD N
RETURN +24 VDC - =
B D
CR119
3 PLAY
R119
K603 CR118
EDIT =
A > c615 — FROM
7 +24 K601
vDC CONTACTS
K605 ‘
MAIN BRAKE
SOLENOID SEE SCHEMATIC
(TAKEUP) 4840261 FOR
ADDITIONAL
130 VDC g CONNECTIONS
RETURN
EE 2
SMALL
3 10
80 VAC
K604
FAST R603
FORWARD FAST
117 VAC — A O TION
1 HOLDBACK
LARGE Reos  C613 c617
S607 3\
TAKEUP J]
REEL SIZE

SEE SCHEMATIC
4840261 FOR
ADDITIONAL
CONNECTIONS

B603
SUPPLY
MOTOR




oP

K609
TAPE
LIFTER
SOLENOID

130 vDC
RETURN

SAFETY
SWITCH
S603

A

AC
NEUTRAL

S604 1 '} A B
FAST CR612 9
FWD K602
PLAY —
e C A TO EDIT
SWITCH A > voc
5
> y CR108 1 SEE SCHEMATIC
N —A N ® 4840261 FOR
b B D 7 ADDITIONAL -
CONNECTIONS
K604
FAST
FORWARD
!CR107
CR106
9 K601
—9 REWIND
3
Y 11
SEE SCHEM
= 4840261 FOSTIC A TO Q109, Q110, Q111
ADDITIONAL (SEE FIGURE 4-2)
)7 CONNECTIONS 7
IN BRAKE
LENOID
IPPLY) . +130 VDC
A C TO K603 11 K604 I a
CONTACTS C FAST
A FORWAED CR117
+24 VDC %
5 Q108 #
CR102
PLAY
CR118
;k C615 FROM
- K601
+24
vDC CONTACTS
E v
SEE SCHEMATIC
4840261 FOR
ADDITIONAL
CONNECTIONS
2
EE
3 10
80 VAC
K604
FAST R603
FORWARD FAST c616
117vac — A MOTION 610
1 HOLDBACK
LARGE RGo5  C613 c617 \(
$607 3\ /1
TAKEUP ]
REEL SIZE &
SEE SCHEMATIC i85
4840261 FOR
ADDITIONAL K603
CONNECTIONS . Eore A
SUPPLY 8
MOTOR

Figure 4-4.
Fast Forward Mode,
Simplified Schematic

4-13/14



With the reel motors energized, the main reel
brakes disengaged by the main brake solenoids, and
the tape lifted from the heads by the tape-lifter
solenoid, and tape is rapidly wound onto the
takeup reel. Fast-forward is terminated by pressing
the STOP pushbutton to interrupt the current in
relay K604. Fast-forward is also terminated when
the PLAY pushbutton is pressed. PLAY push-
button S608 connects the nominal 24 volts
through CR119 to the base of Q108. This back-
biases the base-emitter junction of Q108, and the
turn-off of Q108 removes the 24-volt holding
voltage to K604.

Rewind Mode

The rewind mode is similar to fast-forward and is
initiated by pressing the local or remote REWIND
pushbutton. In either case, a nominal +24-volt level
is applied through diode CR106 (Figure 4-5) to the
base circuit of transistor Q104 (Figure 4-2) and
through diode CR105 (Figure 4-5) to relay K601.
The application of the positive level to transistor
Q104 produces the same circuit action described in
the fast-forward text.

Providing the local or remote STOP pushbutton is
not depressed and relay K602 is not energized, the
coil of relay K601 is energized when the local or
remote REWIND pushbutton is pressed. Energizing
the coil of relay K601 transfers its associated
contact sets, causing the circuit action described in
the following paragraphs.

Contact set K601-5/9 and K604-3/11 connects a
nominal +24-volt level from the collector of
normally on transistor Q108 to the coil of relay
K601 to keep it energized. The relay current return
path is the same as for the fast-forward relay. Thus,
the recorder/reproducer is held in the rewind mode
after the REWIND pushbutton is released.

Contact set K601-7/11 connects a nominal +24-volt
level from the collector of transistor Q108 to
the coil of relay K101. Consequently, relay K101
is energized; and its closed contact set connects
+130 Vdc to the tape-lifter solenoid (K609), which
energizes the solenoid. Diodes CR102 and CR616
dampen the inductive transient produced when the
coils of K101 and K609, respectively, are de-
energized.
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Contact set K601-6/10 connects either 80 Vac or
117 ‘Vac (depending on setting of the REEL
switch) to the supply motor (B603) and variable
resistor R603 (fast motion holdback). The output
of R603 is applied to the takeup motor (B602).

Contact set K601-8/12 connects +130 Vdc to the
supply main brake solenoid (K607) and to the
takeup main brake solenoid (K605) through con-
tact set K603-3/11 of the edit relay. Capacitor
C615 suppresses inductive transients.

With the reel motors energized, the main reel
brakes disengaged by the main brake solenoids, and
the tape lifted from the heads by the tape lifter
solenoid, the tape is rapidly wound onto the
supply reel.

Edit Mode

In play/edit and stop/edit, the edit relay (K603) is
energized, but in fast-wind/edit K603 remains
de-energized. As discussed in the previous text,
transistor Q107 (Figure 4-2) is turned on in the
play and stop modes and turned off in the
fast-wind modes (via CR104). Thus, a low level is
present on one side of the edit relay coil (K603) in
the play and stop modes and a nominal open
circuit in the fast-wind mode.

During the stop, play, or record mode, pressing the
EDIT pushbutton energizes the coil of edit relay
K603, causing its associated contact sets to trans-
fer. Only contact sets K603-5/9 and K603-6/10 of
the edit relay have any effect in the stop mode.
Closing contact set K603-5/9 establishes a holding
circuit for the edit relay. Closing contact set
K603-6/10 (Figure 4-2) energizes the edit brake
solenoids (K606, K608), which release the edit
brakes. Energizing the edit brake solenoid allows
the tape reels to be easily moved by hand. Thus,
the stop/edit mode facilitates manual cueing and
tape threading. The stop/edit mode is terminated
by pressing the REWIND, FAST FWD, STOP, or
PLAY pushbuttons. Pressing the REWIND, FAST
FWD or STOP pushbuttons causes transistor Q104
to conduct, which reverse biases transistor Q107
and de-energizes the edit relay. Pressing the PLAY
pushbutton (S608) removes the positive holding
voltage from edit relay K603, through the normal-
ly closed contacts of S608. Diode CR613 dampens
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the inductive transient produced by the edit brake
solenoids when they are de-energized.

Pressing the EDIT pushbutton after selecting the
play mode places the recorder/reproducer in the
play/edit mode. As in the stop/edit mode, pressing
the EDIT pushbutton establishes a holding circuit
for the edit relay. In addition, contact set
K603-7/11 breaks the circuit to the takeup main
brake solenoid, which engages the takeup reel
brake. Further, contact set K603-4/8/12 breaks the
takeup motor circuit and disables the safety switch
(S603). Consequently, the tape is pulled forward
by the capstan and spilled off the right side of the
transport because the takeup reel does not move.
This mode is mainly used when unwanted tape is
to be cut off. The play/edit mode is terminated by
pressing the STOP, PLAY, FAST FWD, or RE-
WIND pushbuttons.

The fast-wind/edit mode is selected by first select-
ing the fast-forward or rewind mode and then
pressing the EDIT pushbutton. During the fast-
wind modes, the fast-motion circuit furnishes a low
level to the anode of diode CR112, back-biasing
the diode and transistor Q107. Consequently,
transistor Q107 is turned off; and the edit relay
(K603) cannot be energized. Thus, the edit relay
cannot modify fast-wind operation. However, relay
K101 is de-energized through normally closed
contacts of S611, as long as the EDIT pushbutton
is depressed (Figure 4-4). As a result, the tape-lifter
solenoid is de-energized, the tape remains in
contact with the heads, and any audio material on
the tape is reproduced. This mode is primarily used
for quickly reaching a desired portion of the
recorded material.

Stop Mode

Pressing the STOP pushbutton deactivates any
mode of operation. If the fast-forward mode is
active, pressing the STOP pushbutton de-energizes
fast-forward relay K604. (See Figure 4-4.) De-
energizing K604 transfers its associated contact
sets, which de-energizes the reel motors, applies the
main reel brakes, and relaxes the tape-lifter mech-
anism. Similar shut-down action occurs if the
STOP pushbutton is pressed during the rewind
mode.
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Pressing the STOP pushbutton also removes the
ground from the junction of CR109 and R113
(Figure 4-2). Transistor Q104 turns on when the
ground is removed and shunts current around the
base/emitter circuit of Q107, which turns off
Q107. Turning off Q107 turns off play relay K602
and/or edit relay K603. Consequently, the reel
motors, capstan solenoid, and brake solenoids are
de-energized; and the tape is brought to rest.

If the record mode is active, pressing the STOP
pushbutton causes the events described in Contro/
Circuitry/Record Mode text. As a result, the tape is
ultimately brought to rest.

End-Of-Tape/Broken Tape

When the tape supply is exhausted or the tape
breaks, the tension arm is spring-returned to its rest
position, which opens the safety switch (S603). In
all modes except edit, the safety switch removes
AC power from the reel motors, capstan motor or
capstan servo, 130 Vdc power supply, and the
24 Vdc power supply. Thus, the reel motors and
capstan motor are de-energized, the capstan pinch
roller is allowed to retract, and the main reel
brakes are applied.

Fast-Motion Sensor

A motion-sensing device is mounted on the rewind
motor. This device consists of a light-emitting
diode, a phototransistor, and a perforated tachom-
eter disk fixed to the shaft of the motor (see
Figure 4-6). When the shaft is turning, the light
path between the diode and phototransistor is
periodically broken by the disk. The transistor
conducts each time the light shines on its base and
cuts off when the base is shielded from the light.
Thus, an AC signal is developed that is coupled
through capacitor C103 to the base of transistor
Q102. Diode CR103 protects the base/emitter
junction of transistor Q102 from high amplitude
negative-going voltage spikes.

With either the fast-forward or rewind mode
selected, either contact set K601-7/11 or
K604-7/11 connects the positive collector voltage
of normally on transistor Q108, to relay K101 and
the base circuit of transistor Q103. Relay K101 is
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Figure 4-6. Fast Motion Circuitry, Simplified Schematic

energized by the positive voltage, which causes the
tape to be lifted from the heads. In addition,
transistor Q103 is turned on inhibiting Q107
through CR104. The low collector voltage of Q103
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allows transistor Q102 to conduct and the time-
varying signal at the base of Q102 is reproduced at
the collector. Capacitor C102 filters the collector
signal of Q102, and the DC voltage developed
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across R102 turns on transistor Q101. Turning on
Q101 establishes alternate current paths for K101
and the base circuit of Q103.

When another mode is selected, either contact set
K601-3/7/11 (Figure 4-6) or K604-3/7/11 discon-
nects the positive voltage from K101 and the base
of Q103. However, because the tape is still in
motion, the circuit composed of Q101, Q102, and
Q103 and associated components remains latched.
That is, Q102 continues to drive Q101, which
drives Q103; and, in turn, Q103 furnishes emitter
current to Q102. Relay K101 is kept energized by
Q101. When tape motion stops, Q102 stops con-
ducting, causing Q101 and Q103 to stop conduct-
ing. Consequently, relay K101 is de-energized,
which allows the tape to be lowered onto the heads
and also allows play mode to be entered, since
Q107 is no longer held off by Q103.

SIGNAL CIRCUITRY

Signal circuitry is located on the reproduce ampli-
fier PWA, record amplifier PWA, bias/erase ampli-
fier PWA, record control PWA, back panel, front
panel, side panels, and power supply. Figure 4-3
shows a simplified schematic of the circuits in-
volved in the record mode, and Figure 4-7 shows
the signal circuits used in the reproduce-mode of
operation. The VU meter and its associated circuits
shown in Figure 4-7 are used in both the record
and reproduce modes. See schematics 4840248,
4840249, and 4840168 for details of the amplifier
circuits shown in Figures 4-3 and 4-7.

Record Mode

Electronic audio signals to be recorded are applied
to the back-panel INPUT connector (Figure 4-3).
These signals are then coupled through the input
accessory socket to the RECORD LEVEL/INPUT
CAL control.

With the RECORD LEVEL control set fully
counterclockwise, switch 5R3S is open; and the
setting of the Input Calibration adjustment (5R4)
determines the attenuation of the input signal.
Turning the RECORD LEVEL control clockwise
closes switch 5R3S and allows the RECORD
LEVEL control to be used for input-signal
attenuation.
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" Capacitor 4C10 couples the signal from the RE-

CORD LEVEL control to the input accessory, and
from there the signal is routed to the record
amplifier assembly. (Refer to the Circuit Descrip-
tion/Record Amplifier text for a detailed discus-
sion of the record amplifier assembly.) Emitter-
follower (EF) Q9 amplifies the signal and drives
the circuits of the record equalizer. The record
equalizer supplies an unequalized signal to resistor
BR8, a high-speed equalized signal to amplifier
Q11, and a low-speed equalized signal to amplifier
Q10.

With the SPEED switch set to the low-speed
position, amplifier Q11 is disabled; and amplifier
Q10 is enabled. Enabling Q10 allows the low-speed
equalized signal to be amplified and sent to the
record head via bias trap 4L1-4C3 and contact set
4K1-6/10. Conversely, setting the SPEED switch to
the high-speed position enables amplifier Q11 and
disables Q10, allowing the high-speed equalized
signal to be sent to the record head.

As stated in the Control Circuitry/Record Mode
text, the bias/erase amplifier is furnished a positive
voltage (referenced to ground) from the collector
of transistor 9Q3 during the record mode. Refer-
ence ground is furnished to the bias/erase amplifier
through contact set 4K1-7/11. The bias/erase
amplifier is enabled by the applied voltage, and the
150-kHz signal from the bias/erase amplifier is
delivered to the record head (via 4K1-6/10), the
erase head, and the bias metering amplifier. Poten-
tiometer R80 is used to set the level of the bias
signal applied to the record head, and capacitor
C40 is adjusted to resonate with the erase head to
obtain maximum erase current.

Transistor 9Q5 and associated components form
the bias metering amplifier. With switch 5S2
(Figure 4-7) set to BIAS, the bias signal is applied
to the front panel VU meter for bias-signal
monitoring. Potentiometer R44 (Figure 4-3) is
used when calibrating the VU meter.

Play Mode

Recorded material can be reproduced using either
the reproduce or record head. Reproduction using
the record head is termed Sel-Sync operation,
which is explained in the Operation section of this
manual. When using the reproduce head, the audio
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signal developed across the head is connected
through contacts of switch 5S4 to the primary of
transformer T1 of the reproduce amplifier PWA.
(See Figure 4-7.) In Sel-Sync operation, the signal
developed across the record head is routed through
a bias trap (4L2, 4C5, 4C11) and contacts of
switch 5S4 to the primary of T1. (See Figures 4-3
and 4-7.)

Transformer T1 couples the reproduced audio
signal to amplifier Q1. Amplifier Q2 further
amplifies the signal and drives emitter-follower
(EF) Q8. In turn, amplifier Q3 drives the REPRO-
DUCE LEVEL control and the reproduce equal-
izer. The equalizer is situated in a feedback path
between amplifiers Q3 and Q1. A diode switch
controlled by the tape transport SPEED switch
routes the feedback signal from emitter-follower
Q3 to either the high-speed or low-speed section of
the reproduce equalizer, depending on the setting
of the SPEED switch. Therefore, the signal devel-
oped across the REPRODUCE LEVEL control is
equalized in accordance with the tape speed being
used.

With the REPRODUCE LEVEL control set fully
counterclockwise, the switch associated with po-
tentiometer 5R10 is open. Therefore, the setting of
potentiometer 5R10 determines the attenuation of
the reproduced signal. Turning this control clock-
wise closes the switch associated with potentiom-
eter 5R10, which bypasses 5R10 and allows
potentiometer 5R9 to be used for reproduce-signal
attenuation. In either case, the signal appearing at
the movable contact of potentiometer 5R9 is
applied to one contact of REPRO switch 5S3 and
to potentiometer 5R11.

For normal reproduction (not Sel-Sync), the IN-
PUT/REPRO switch (5S3) is set to REPRO; and
the SEL SYNC switch (5S4) is set to the normal
(out) position (not SEL SYNC). Therefore, the
signal appearing at the movable contact of poten-
tiometer 5R9 is connected to the bias trap (5L3,
C8, R12, C9). Alternately, in Sel-Sync operation,
switch 5S4 is set to the SYNC position. This switch
position forces the REPRO switch out, disconnects
the movable contact 5R9 from the bias trap and
connects the trap to the movable contact of
potentiometer 5R11 (via contact set 4K1-8/12).
Potentiometer 5R11 is used to compensate for the
higher level of the signal developed across the
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record head compared to that developed across the
reproduce head.

Contact set 4K1-8/12 of the record relay remains
closed in the reproduce mode. However, in the
record mode, the record relay is energized; and
contact set 4K1-4/12 connects the unequalized
output of the record equalizer (Figure 4-3) to the
bias trap (5L3, C8, C9, R12; Figure 4-7). Thus
when the SYNC pushbutton is depressed, the audio
signal to be recorded is connected to the reproduce
circuitry for monitoring purposes.

The output of the bias trap is amplified by stages
Q5, 06, and Q7/Q8 of the reproduce line ampli-
fier. Capacitor 8C6 couples the output of the
reproduce line amplifier to the PHONES jack (5J4)
and to the primary of output transformer 8T 1. The
secondary of 8T1 is connected through an output-
impedance switch (8S7) to the audio OUTPUT
jack (4J5) and the metering circuitry.

The output signal level is indicated on the front-
panel VU meter when the BIAS pushbutton is in
its out position (not depressed). A meter-sensitivity
switch and its associated resistive network (9R16,
R17, R18) is used to calibrate the VU meter for
either +4-dBm or +8-dBm output-signal levels. The
output line can be terminated internally by setting
the LINE TERM switch (4S6) to ON, which
connects resistor 9R19 across the audio-output
line.

BIAS/ERASE AMPLIFIER

Schematic 4840249 shows the circuitry of the
bias/erase amplifier. This amplifier receives a
150-kHz push-pull bias/erase signal from the bias/
erase oscillator whenever the recorder/reproducer
is turned on.

Essentially, the bias/erase amplifier consists of two
cascaded push-pull amplifiers and three adjust-
ments. During the record mode, operating power
for the amplifier is received via transistor switch
9Q3 on the record control PWA. An external
network connected to pin 6 of the amplifier PWA
causes a short turn-on delay of the operating power
and a longer turn-off delay. These delays cause the
bias and erase signals to rise and decay slowly to
minimize imperfections in the recorded material
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caused by turning the bias/erase amplifier on and
off.

The push-pull signal from the bias/erase oscillator
is applied to the bases of transistors Q18 and Q19.
Each transistor drives one half of the primary
winding of transformer T4. The push-pull signal
taken from the center tapped secondary of T4 is
used to drive a second push-pull transistor/trans-
former stage (Q16, Q17, T3). Both amplifier stages
operate at clipping level.

The single-ended signal taken from the secondary
of T3 is routed through capacitor C40 (ERASE
ADJ) to the erase head (schematic 4840248) and
potentiometer R80. The signal taken from poten-
tiometer R80 is routed through contacts of exter-
nal relay 4K1 to the record head and through
external resistor 4R6, potentiometer R44 (BIAS
CAL), and contacts of relay 4K1-7/11 to ground.
Capacitor 9C2 couples the signal developed across
potentiometer R44 to the bias metering amplifier.

Capacitor C40 is adjusted to resonate with the
inductance of the erase-head winding to provide
maximum sinusoidal current through the winding.
Potentiometer R80 is used to adjust the level of
bias current, and potentiometer R44 is used to
calibrate the front panel VU meter for bias-signal
monitoring.

Resistors R83 and R87 are biasing resistors, and
capacitors C42 and C45 are tuning capacitors.
Capacitors C41, C43, and C44 are signal decouplers
for the input power line.

RECORD AMPLIFIER

Schematic 4840249 shows the circuitry of the
record amplifier. Capacitor C24 couples the input
audio signal to the base of transistor Q9. Transistor
Q9 and associated components form an emitter-
follower circuit that provides high input impedance
for the input circuit of the record amplifier and
low-impedance drive to the record-equalizer cir-
cuit. Capacitor C52 couples the signal taken from
the emitter of Q9 to potentiometer R108. The
signal taken from the movable contact of R108 is
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routed to the output stages of the reproduce
amplifier in the record and input-monitoring
modes of operation.

The signal from Q9 is also connected to the
plug-in, high- and low-speed record equalizer PWA.,
As shown by schematic 4840249, there are several
plug-in record equalizer circuits available to suit
different record-equalization requirements. The
output of the low-speed equalizer is applied to the
base of transistor Q10, and the high-speed equal-
ized signal is applied to the base of transistor Q11.

Transistors Q10 and Q11 and associated compo-
nents form the low- and high-speed equalizer
amplifiers, respectively. The setting of the SPEED
switch determines which of these amplifiers is
enabled and which is inhibited. To inhibit amplifier
Q10, a high positive level is applied to pin 5 of the
record amplifier PWA. Resistor R57 and capacitor
C26 delay the voltage rise at the junction of
resistors R55 and R56. Delaying the voltage rise
causes transistor Q10 to turn off slowly and, thus,
avoids switching transients. Conversely, amplifier
Q10 is enabled when a low level is applied to pin 5.
Amplifier Q11 is turned off and on in a similar
manner.

Capacitor C25 provides low-frequency boost for
amplifier Q10, and C27 provides low-frequency
boost for amplifier Q11. Capacitors C55 and C56
defeat the low-frequency boost when it is not
desired.

Capacitor C30 couples the output of amplifier Q10
or Q11 to the base of transistor Q12. Transistors
Q12 and Q13 and associated components form two
cascaded emitter-follower circuits. These circuits
provide high-signal current for the output amplifier
stage.

The output driver stage consists of transistors Q14
and Q15 and associated components. Transistor
Q15 is an active collector resistance for Q14, thus
allowing high recording current to be obtained.
Capacitor C31 keeps signals at the base and emitter
of Q15 in phase (i.e., bootstrapped), which causes
the amplifier to have a high output impedance in
the audio-frequency range. This high output im-
pedance minimizes the effects of a variable load
caused by changes in the record-head impedance
over the audio spectrum.
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REPRODUCE AMPLIFIER

Schematic 4840249 shows the details of the
reproduce amplifier. Transformer T1 couples the
audio output of the reproduce head or record head
(Sel-Sync operation) to the base of transistor Q1.
Transistor Q1 and associated components form a
common-emitter amplifier. Base bias for Q1 is
derived from the DC voltage developed across
resistor R4, and capacitor C1 prevents signal
degeneration. Transistor Q2 and associated compo-
nents form another common-emitter amplifier.
This amplifier receives its signal input from the
collector of Q1 and, in turn, drives the base of
transistor Q3. DC feedback is coupled from the
collector of Q2 through resistors R2 and R3 to the
base circuit of Q2. Capacitor C2 decouples the
junction of R3 and R2 to signal ground, C4
prevents high-frequency oscillation of stage Q2,
and C5 minimizes signal degeneration in the
emitter circuit of Q2.

Collector voltage for Q1 and Q2 is supplied by
transistor stage Q4. The turn on of Q4 is delayed
by R38 and C8 when power is applied to the
reproduce amplifier PWA, minimizing turn on
transients.

Transistor Q3 and associated components form an
emitter-follower circuit, This circuit provides the
low-impedance drive for the reproduce equalizer
and the base circuit of transistor Q5. The repro-
duce equalizer is situated in a feedback path that
interconnects the emitter of Q3 with the emitter of
Q1.

High-speed or low-speed equalization is selected by
control voltages that are applied to diodes CR1 and
CR2. These voltages are controlled by the SPEED
switch. When a high voltage is applied to pin M and
a low voltage to pin N, diode CR1 is forward
biased and CR2 is reverse biased. Thus, the audio
signal taken from the emitter of Q3 is routed
through C6, CR1, C3, R104, R103, R102, C50,
and R101 to the emitter of Q1. Conversely, when
CR1 is turned off and CR2 is turned on, the
feedback path is via C6, CR2, C17, R107, R106,
Cb1, R105, and R101. Potentiometers R104 and
R102 are used to adjust the high-speed frequency
response, and R107 and R105 are adjustments for
the low-speed frequency response.
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The output of emitter-follower Q3 is coupled
through capacitor C7, circuitry on the front and
back panels, and capacitor C11 to the base of
transistor Qb. Capacitor C10 attenuates unwanted
high frequencies, and C12 decouples the base-bias
network of Qb.

Transistor Q5 and associated components form a
common-emitter amplifier. The output of stage Qb
is directly coupled to common-emitter amplifier
Q6, which drives complementary-amplifier Q7-Q8.
Capacitor C14 enhances the DC voltage (hence
current) available to the base circuit of transistor
Q8 and, therefore, allows the output signal at pin 5
to swing almost to 39 volts without clipping.
Resistor R25 couples feedback from the signal
output line to the emitter of Q5. Resistors R26
and R25 set the overall AC gain of the amplifier
formed by transistors Q5 through Q8 and associ-
ated components.

AC CAPSTAN DRIVE MOTOR

Schematic 4840261 shows the details of the
capstan motor circuit. The circuit essentially con-
sists of a two-speed, AC-powered, capstan motor
and switching circuitry. The motor (B601) has one
set of field windings for high speed and another set
for low speed. Switch S602 (SPEED) is used to
select the desired speed by connecting 117-Vac,
single-phase power to either the high-speed or
low-speed field windings. Notice that one section
of the SPEED switch connects a phase-shifting
capacitor (C601) in series with one of the field
windings for each speed. Capacitors C602 through
C605 minimize contact arcing of the SPEED
switch.

SERVO CAPSTAN DRIVE MOTOR

The closed-loop capstan servo system consists of
the capstan servo PWA; a reference generator, a
frequency/phase comparator, and a servo amplifier
on the capstan servo chassis; and a high torque,
tachometer-equipped, DC motor. The tape is
driven directly by the shaft of the motor.
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SERVO SYSTEM BLOCK DIAGRAM

Figure 4-8 shows a block diagram of the capstan
servo system. During operation, tachometer pulses
are provided at a rate proportional to capstan
speed. These pulses are amplified and fed to one
input of a digital phase comparator. The other
input to the phase comparator is a reference signal.
This signal is derived from a reference oscillator
and divider circuit on the capstan servo PWA or an
external reference-frequency source. A pulse
shaper converts the input reference signal into a
train of steep-sided pulses. This pulse train is then
appropriately divided to obtain one pulse train for
high-speed operation and one for low-speed opera-
tion. The setting of the SPEED switch determines
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which pulse train is applied to the overspeed
limiter. In turn, the’ limiter drives the reference
input to the phase comparator.

The phase comparator compares the tachometer
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difference between the two signals. The phase-
comparator output can vary from a DC level for an
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symmetrical square wave for an on-speed condi-
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Figure 4-8. Capstan Servo Block Diagram
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error signal causes the MDA to provide more
current to the capstan motor to increase its speed.
Conversely, if the capstan motor overspeeds, the
MDA supplies less current to the motor, causing it
to slow.

The overspeed limiter prevents severe overspeeding
of the capstan motor if the frequency of the
external reference oscillator (when used) is set too
high. If the reference frequency increases to a
preset limit, the output of the limiter becomes a
high level. This level causes the phase comparator
to produce an output that stops the capstan motor.

SERVO SYSTEM CIRCUIT DESCRIPTION

Stage ADb, crystal Y1, and associated components
comprise the internal reference oscillator (schematic
4840356). Crystal Y1 is situated in the feedback
path of stage Ab and is series resonant at 307.2 kHz.
Consequently, only a 307.2-kHz signal is fed back
with minimum attenuation, causing the stage to
oscillate at 307.2-kHz. This 307.2-kHz signal is fed
to stage A2.

Stage A1 is an integrated circuit that is strapped to
divide the oscillator signal by 16. In turn, the
19.2-kHz output of stage A1 is halved in frequency
by flip-flop A3-8/9. Normally, either the 9600-Hz
output of flip-flop A3-8/9 or an external 9600-Hz
signal is applied to pin 9 of the capstan servo PWA.

Diode CR1 protects the base/emitter junction of
transistor Q6 from large-amplitude negative-going
spikes. Transistor Q6 and associated components
amplify and clip the signal and drive Schmidt
trigger A11. The Schmidt trigger delivers a clearly
shaped pulse train to flip-flop A3-1.

Flip-flops A3 and A2 form a divider chain. This
divider chain is connected to strapping points E1,
E4, E3, and E6 such that division by one, two,
four or eight is possible. Accordingly, certain of
these strapping points are interconnected at the
factory to obtain the proper frequency division for
the customer-specified tape speeds.

Strapping point E2 is connected to pin 13 of
NAND gate A7 and Eb5 is connected to pin 10 of
NAND gate A7. Both NAND gates are also
connected to the SPEED switch. Setting the
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SPEED switch to the low-speed position enables
gate A7-11 and disables gate A7-8. Conversely,
setting the SPEED switch to the high-speed posi-
tion enables gate A7-8 and disables gate A7-11.
Therefore, the appropriate pulse train is delivered
to pin 1 of retriggerable one-shot A10 (overspeed
limiter).

In normal operation, one-shot A10 delivers a train
of negative-going pulses to pin 6 of flip-flops A8,
A9, and A6 (phase comparator). If the repetition
rate of the pulse train applied to pin 1 of
retriggerable one-shot A10 exceeds approximately
12,000 pps, the output of A10 becomes a high
level. This high level will cause the phase compara-
tor to stop the capstan motor, thus preventing the
motor from overspeeding.

Tach pulses from the capstan-motor tachometer
are applied to the base of transistor Q8. Transistors
Q8 and Q7 form a high-gain, non-inverting ampli-
fier. Resistors R29, R32, R35, R36, R38 and R39
are biasing resistors; and resistor R37 provides a
DC feedback path. The amplified tach signal taken
from the collector of Q7 is shaped by Schmidt
trigger A11-6, inverted at A7-6 and applied to pin
5 of flip-flops A8, A9, and A6 (phase comparator).

Figure 4-9 shows a typical set of waveforms for the
capstan phase comparator while increasing speed to
synchronous speed and a table listing the signal
conditions at pins A8-11, A9-11, and A6-3 for each
motor-speed condition. The waveforms of this
figure depict a situation similar to the time when
the capstan motor is accelerating to operating
speed after starting. Notice that when the tach-
signal (T) frequency reaches and then exceeds the
reference-signal (R) frequency, two T pulses occur
between adjacent R pulses. At this point, flip-flop
A9-3/11 begins changing state; and a square wave
that contains phase information appears at pin
A9-11.

When the capstan motor reaches the correct speed
(synchronized operation), the R and T pulses
alternate; and a rectangular wave is produced at pin
A9-11. Notice that while the motor is increasing
speed and when it is synchronized, pin 3 of
flip-flop A6-3/11 is low. Further notice that during
the same time interval, each T pulse causes the
signal at pin A8-11 to go low, but the following R
pulse returns the signal to a high level. After the
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Figure 4-9. Capstan Phase Comparator, Typical Operation

instant that the tach-signal frequency exceeds the
reference-signal frequency (termed overshoot),
flip-flop A8-3/11 stops changing state; and the
signal at pin A8-11 stays low during synchronized
operation. In actual operation, although Figure 4-9
does not show it, the overshoot may be enough to
cause a burst of pulses at pins A6-3 and A8-11.
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When the motor is slowing, pin A9-11 remains low
until the capstan is turning (for an instant) below
the correct speed (undershoot). During the under-
shoot interval, two T pulses occur between adja-
cent R pulses. Subsequently, a rectangular wave at
the correct frequency is again produced at pin
A9-11.
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(The motor-slowing sequence is not shown in
Figure 4-9.) The signal at pin A6-3 is normally high
and is forced low by each R pulse when the motor
is slowing. At the instant of undershoot, the signal
at pin A6-3 goes low and stays low. Further, the
signal at pin A8-11 remains low (as the signal at pin
A6-3 does when the motor is coming up to speed).
However, a few pulses may appear at pin A8-11 at
the instant of undershoot because of inertia.

The output of the phase comparator is applied to
NAND gate A7-2. During the record or reproduce
mode, this gate is enabled by a high level coupled
through resistor R27 when the coil of relay K1 of
the capstan servo is energized. The coil of relay K1
is energized when transistor Q8 of the capstan-
servo chassis (schematic 4840279) is turned on by
the play signal from the transport-control circuitry
or by a high level from the capstan-stop circuitry.
(The capstan-stop circuitry is discussed in a subse-
quent paragraph.) Enabling NAND gate A7-3
allows the phase-comparator output to be applied
to the base of transistor Q1.

The signal developed at the collector of Q1 is
coupled to the base of transistor Q2. Transistor Q2
and associated components form a double-inte-
grating active filter. Resistors R16 and R17 and
capacitors C10 and C11 form the integrating
network, and transistor Q2 multiplies the effect of
the network. The output signal taken from the
emitter of Q2 is again integrated by another
double-integrating active filter (A3 and associated
components). The signal taken from the emitter of
Q3 is routed through a lead/lag network (R21,
R22, R23, C14) to pin 5 of integrated circuit A4.
The lead/lag network supplies required phase shift
to keep the capstan servo system from oscillating.

Integrated circuit A4 is a differential amplifier that
compares the output of the lead/lag network with
the feedback signal from the capstan motor drive
amplifier. The difference signal developed at the
output of A4 is coupled through an attenuator
(R25, R26) to the base of Q4.

Transistor Q4 supplies the base-drive current for
the capstan motor drive amplifier (Q6, R28)
located on the capstan-servo chassis. The capstan-
motor circuit forms the collector load for transis-
tor Q6. rotentiometer R19 on the capstan servo
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PWA is used to adjust the gain for best DC
stability.

The capstan-servo circuitry is shown in schematic
4840279. With the CAPSTAN STOP switch set to
BOTH SPEED, the junction of resistors R29 and
R30 is grounded holding Q8 off and K1 de-
energized. During the play or record modes, a high
level from the play circuitry is applied to the base
of transistor Q8, turning transistor Q8 on, and
energizing the coil (K1A) of relay K1. Transferring
contact sets K1B-1/9 and K1B-2/10 removes a
shunt from the capstan motor, which enables the
motor. Transferring contact set K1C-4/12 enables
NAND gate A7-3 of the capstan servo (schematic
4840356), which enables the servo. Consequently,
the capstan motor starts turning and is servo
controlled.

With the CAPSTAN STOP switch set to HIGH
SPEED and the tape SPEED switch set to the
low-speed position, the junction of R29 and R30 is
connected to an open circuit. As a result, the
+5 Vdc level at pin J3-4 causes transistor Q8 to be
turned on in all modes. Thus, the capstan motor is
turning and under servo control in all modes.

With the CAPSTAN STOP switch set to HIGH
SPEED and the tape-speed switch set to the
high-speed position, the junction of R29 and R30
is connected to ground through the tape transport
speed switch. Thus, the capstan servo and motor
only operate in the play and record modes as
previously described. This arrangement is used to
start the tape at a 30-in/s speed when the play or
record mode is selected.

BIAS/ERASE OSCILLATOR

The bias/erase oscillator is mounted on the 39-Vdc
regulator PWA and supplies a 150-kHz push-pull
signal to the bias/erase amplifier of the audio
electronics. Schematic 4840168 shows the details
of the oscillator.

Transistors Q701 and Q702 and associated compo-
nents comprise the circuitry of the oscillator,
which is a variation of a standard stable multi-
vibrator. Capacitors C702 and C703 and resistors
R703 and R704 are the basic timing elements of
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the multivibrator. Capacitor C701 prevents the
bases of Q701 and Q702 from swinging excessively
negative and removes unwanted transients. The
collectors of Q701 and Q702 are connected to
opposite ends of the center-tapped primary of
transformer T701. This primary and capacitor
C704 form a tuned circuit that is shock excited by
the push-pull drive from the collectors of Q701
and Q702. With the slug of T701 appropriately set,
a 150-kHz, push-pull sine wave signal is obtained
across the center-tapped secondary of T701. This
signal is routed to the bias/erase amplifier.

Operating power for the oscillator is taken from
the 39-Vdc regulator. Resistor R705 and voltage
regulator VR701 reduce the 39 Vdc to 13 Vdc.
Capacitor C705 prevents AC signals from the
oscillator from entering the 39 Vdc power line via
resistor R705.

POWER SUPPLIES

There are four power supplies in the tape machine.
The +5/12/20 Vdc power supply (capstan servo
chassis), a 24 Vdc supply, and a 130 Vdc supply are
located in the tape transport control box and a 39
Vdc supply is contained in the bias/erase oscillator
and power supply chassis. Each of these power
supplies is described in detail in the following
paragraphs.

+5/12/20 Vdc Power Supply

The +5/12/20 Vdc power supply (schematic
4840279) receives 117 Vac power from the AC
power-distribution circuitry of the recorder/
reproducer. Transformer T1 steps down the 117 Vac
power and drives bridge-rectifier CR1. The 20-volt
level developed across filter capacitor C17 is
applied to the capstan-motor circuit and to a
series-regulator circuit. The series regulator is com-
posed of transistor Q7, capacitor C16, resistor
R27, and voltage-regulator diode VR 1. Diode CR1,
resistor R27, and capacitor C16 function together
to hold the base of Q7 at about 13 Vdc. The
regulated 12-volt level appearing at the emitter of
Q7 is applied to stages Q1, Q2, Q3, and Q4 and to
a +b volt regulator, which are located on the
capstan servo PWA (schematic 4840356).

The +5 volt regulator consists of filter capacitors
C4 and Cb, resistor R6, voltage-regulator diode
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-VR1, and transistor Q5. Resistor R6 and diode

VR1 function together to hold the emitter voltage
of Qb at +5 Vdc.

24 \VVdc Power Supply

Schematic 4840261 shows the details of the 24 Vdc
power supply. This supply receives 117 Vac
power supply from the AC power-distribution
circuitry of the recorder/reproducer. Transformer
T601 steps down the 117 Vac