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Master Maker 1100 Recorder/Reproducer, 16-Channel Version




DESCRIPTION

GENERAL

.

* LT
B

This manual contains installation, operation, and maintenance instructions for the Ampex
Model Master Maker 1100 Tape Recorder/Reproducer, Ampex part no. 4010210. The standard
model MM-1100 provides 16 channels of audio recording/reproducing capabilities, using 2-inch
magnetic tape on reels up to 16 inches in diameter. Eight-channel and 24-channel
recorder/reproducer systems are available on special order. Any machine may be converted to
an alternate configuration {e.g. 16 to 24-channel!) by installing a conversion kit. The MM-1100
provides the capability of recording on any or all 1€ channels simultaneously, or of monitoring a
previously recorded channel while recording in synchronization on additional channels(s}). The
selective synchronization (SEL SYNC*) feature is enabled by using the record head(s) of the
prerecorded channel as playback head(s).

The MM-1100 recorder/reproducer consists of a tape transport assembly; a transport control
assembly, a frame assembly; a motor drive amplifier assembly; a head assembly; four
electronics assemblies (for 16-channel systems); a control box assembly; a meter panel
assembly; two power supplies; a fan assembly; an external connector panel assembly; an
input/output adapter panel assembly; and a circuit breaker assembly. Connectors are used
extensively between units to allow easy removal of components and assembilies.

TAPE TRANSPORT ASSEMBLY

The tape transport assembly, Figure 1, consists of supply and takeup reel assemblies; a
capstan drive assembly; a capstan pinch roller assembly; a tension sensor assembly; an
end-of-tape arm and housing assembly; a tape lifter assembly; and an optional tape timer
assembly; Also mounted on the tape transport, but not considered part of the tape transport,
are the erase, record, and reproduce heads comprising the head assembly.

* Trademark, Ampex Corporation



Figure 1. Tape Transport Assembly

SUPPLY AND TAKEUP REEL ASSEMBLIES

The supply and takeup reel assemblies each consist of a split phase, four-pole ac torque
motor and brake assembly. The motors drive the tape reel turntables. A motion sense
assembly is mounted on the bottom of the supply reel drive motor and shares the turntable
shaft. These assemblies can be removed through the top of the transport deck for servicing.

CAPSTAN DRIVE ASSEMBLY

The capstan drive assembly consists of a dc servo-controlled motor and a tachometer wheel.
The shaft of the motor is the capstan for the tape transport. The tachometer wheel assembly
consists of a pickup coil and inner and outer tach (gear) wheels mounted on the motor shaft
and housing. The use of both inner and outer tachs minimizes flutter introduced by tach
irregularities.

CAPSTAN PINCH ROLLER .
The capstan pinch roller consists of a solenoid-operated, shaft-mounted arm. The arm supports
a rubber pinch roller fitted with ball bearings at each end of the pinch roller shaft. An

adjustable pressure spring is used to maintain the necessary force of the pinch roller against
the capstan.

TENSION SENSOR ASSEMBLY

The tension sensor assembly consists of two selenium photovoltaic cells and an incandescent
lamp mounted on a fixed bracket. The three active components are wired to a connector plug




that interconnects with the transport harness. A moving window is fixed to a tension arm in
the tape path which passes an amount of light proportional to the tape tension from the
lamp to the photocells.

END-OF-TAPE ARM

The end-of-tape arm is contained in a housing and consists of a spring-loaded tension arm
assembly fitted with a tape guide at the free end. The post to which the tension arm is
attached extends through the transport chassis and is mechanically coupled to a dashpot to
dampen the spring-loaded effect. The tension arm post is also equipped with an actuator that
trips a microswitch which signals that there is no tape pressure against the tension arm.

TAPE LIFTER ASSEMBLY

The tape lifter assembiy is a solenoid-operated, spring-return pivoted assembly. The tape lifter
pins extend up through the head assembly mounting block and are moved forward of the
head assembly when the solenoid is actuated. Unless defeated by the operator, the tape lifters
function during the fast forward and rewind modes.

TAPE TIMER ASSEMBLY (OPTIONAL)

The tape timer assembly consists of a tape-driven idler assembly attached to a mounting boss.
The timer idler drives a gear train arrangement, which, in turn, drives a mechanical time
counter. The counter indicates tape travel time in hours, minutes and seconds. If the tape
timer option is not used, a fixed post is fitted in its place.

TRANSPORT CONTROL ASSEMBLY

The transport control assembly is an enclosed chassis with a hinged lift-up cover, which
contains two separate printed circuit board assemblies and an extender board. The transport
control board and the capstan servo board plug into 56-pin connector receptacles J1 and J2,
respectively. The extender board plugs into spare receptacie J3. The board receptacies are
hard-wired to a connector cable harness that interconnects with the transport assembly, the
electronics assembly, the remote control connector on the input power panel, and the
tachometer., The transport contrel assembly is mounted to the rear of the meter panel
assembly, adjacent to the control box assembly.



MOTOR DRIVE AMPLIFIER ASSEMBLY

The motor drive amplifier (MDA), is a completely enclosed chassis that mounts on the right
side of the rear panel. The MDA assembly contains a printed circuit board mounted on the
chassis with five heatsinks for power ftransistors. A chassis connector is provided for
interconnection of power and control signals. Three separate MDA's are enclosed, two for the
reel motors and one for the capstan motor.

HEAD ASSEMBLY

The head assembly (Figure 2) contains three 16-channel head stack assemblies: the erase head,
the record head, and the reproduce head. The head assembly accepts 2-inch wide recording
tape to provide 16-channel record, reproduce, and erase capabilities. The record and reproduce
head stacks are magnetically shielded with laminated mu-metal. A hinged head shield cover is
block-mounted in front of the record and reproduce heads. In addition, two precision tape
guides are mounted adjacent to the erase head on one end and the reproduce head at the
other end. The record and reproduce heads are identical, and are ‘of a design which provides
Sel-Sync response comparable to that of conventional reproduce heads.

ELECTRONICS ASSEMBLIES

Four electronics assemblies are required to make up the total complement of 16 channels.
Each electronics assembly (Figure 3) comprises four channels of the 16-channel recorder and

-

Figure 2. Head Assembly
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Figure 3. Electronics Assembly
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consists of four audio switching printed circuit boards. Each audio switching board contains
three 24-pin printed board receptacles. The bias amplifier, record amplifier, and reproduce
amplifier boards plug into the receptacles on the audio switching board. A 30-pin connector
connects each audio switching board with the rest of the electronics. Three potentiometers
and a switch on each audio switching board are mechanically coupled by shaft extenders to
the front panel to provide switching and adjustment of Sel-Synec, reproduce, and record levels.
Normally, knobs are provided for these controls. However, if desired, the knobs may be
removed and the exposed shafts recessed for screwdriver adjustment only. Protrusion of the
shafts is governed by adjusting the shaft coupler.

Each record and reproduce board contains a 10-pin printed circuit board receptacle for a
plug-in equalization board. The equalization boards plug in at right angles to the record and
reproduce boards so that the board adjustment controls are accessible at the front panel of
the electronics assembly. The rear panel contains all necessary input/output connectors. Each
electronics assembly (4 channels) is fitted with an individual 2A slow blow fuse for protection
of the 39-V supply, located on the rear of the assembly. A line bridging transformer is
provided and is inserted in the INPUT ACCESSory socket on the rear panel of the
electronics assembly.



CONTROL BOX ASSEMBLY

The control box assembly (Fizirs 4) s 2 removable assembly that doubles as a remote
control unit. The control box conzins e controls and indicators for all operating functions
of the recorder. Thers arz 1€ SAFE EZADY rccker switches which select the particular
channel(s) to record on or rzoocuce Trom. Other control box assembly switches are: SEL
SYNC/REPRO, INPUT NONMNORM WON, TAPE SPEED 15/30, LIFTER DEFEAT,
RECORD, PLAY, REWIND, FAST FORWARD, ang STOP. When the control box assembly is
used as a remote conirol unil, T I connaxted by a cable assembly to the remote control
connector on the input power enel ot e rear of the recorder.

Figze 4. Control Box Assembly

- METER PANEL ASSEMBLY

The meter pznel assembily s comorised of 168 individual vu meters, one meter per channel.
The meter panel tilts into thrae cifferent cositions, the last of which is with the meters tilted
2

down for lamp replacement A cebis ~amess provides interconnection to the electronics
assembly.

® ([«




POWER SUPPLIES

A 15/27-volt power supply and a 39-volt power supply are mounted on the rear panel of the
recorder, with the 39-volit supply on top. Basically, each power supply consists of a
transformer, filter capacitors, transistors with heatsinks, a regulator board, and output
connectors. In addition, the 39-volt supply contains a bias/erase oscillator for the electronics.
The main difference between the units is the regulator printed circuit board which plugs into
the power supply chassis.

SPECIFICATIONS

Specifications for the MM-1100 are presented in Table 1.

Table 1. Specificiations

PARAMETER SPECIFICATION

Tape Widths 1 inch for 8-track systems
2 inch for 16 or 24-track systems

Tape Speeds 15 and 30 in/s
Reel Size NAB hub up to 16-inch diameter
Inputs 20 kilohms balanced. input. Accepts line levels from

-17 dBm to produce recommended operating level.

Outputs 600-ohm load balanced or unbalanced with nominal output
level of +4 dBm and maximum output of +27 dBm, nominal.

Equalization Automatically switched with speed change, using NAB
plug-in equalization circuits [IEC (CCIR) plug-in
circuits available on order] .

Electronics All electronics are solid-state. Plug-in printed circuit
boards for record, reproduce, equalization, and bias
amplifiers.




Table 1.

Specifications (Continued)

PARAMETER

SPECIFICATION

Power Supplies

39 vdc regulated (electronic system)
+27 vde, +15 vdc and +5 vdc (servo and control system)

Electronic Overload Margin

Record Ampilifier: Overload greater than 28 dB above
normal operating level

Overall Frequency Response,
Sel-Sync and Reproduce Modes

30in/s: +2 dB, from 50 Hz to 18 kHz
15 in/s: 2 dB, from 30 Hz to 15 kHz

. Signal-to-Noise Ratio

Using Ampex 406 tape or
equivalent at 15 or 30
in’s

Using Ampex 404 tape or
equivalent at 15 or 30
in/s

8 or 16 channels, 63 dB; 24 channels, 58 dB; peak record
level to unweighted (30 Hz to 18 kHz) noise; includes
bias, erase, and reproduce amplifier noise. (Peak record
level corresponds to a tape flux of 520 nWb/m.)

8 or 16 channels, 60 dB; 24 channels, 55 dB; peak record
level to unweighted {30 Hz to 18 kHz) noise; inciudes
bias, erase, and reproduce amplifier noise. {Peak record
level corresponds to a tape flux of 370 nWb/m.)

Third Harmonic Distortion

30 or 15in/s: 1000 Hz

1. Using Ampex 406 tape or equivalent, <1.0% at
recorded flux level 3 dB above 185 nWb/m (Ampex
operating level).

2. Using Ampex 404 tape or equivalent, <1.0% at
recorded flux level of 185 nWb/m (Ampex operating
level). ‘

Even Order Harmonic Distortion

At 1000 Hz, <0.3% at a recorded level corresponding
to 6 dB above a tape flux of 185 nWb/m.

Bias/Erase Frequency

150 kHz £2%

Erase Depth

At 1000 Hz, peak record level signal erased to -75 dB
minimum on channel(s) selected

L



Table 1. Specifications (Continued)

PARAMETER SPECIFICATION

Flutter 15 and 30 in/s: 0.08% peak weighted per ANSI S4.3/DIN
45507, in a band 0.5 to 200 Hz, while reproducing a 3150
Hz signal. (0.08% NAB unweighted; 0.1% peak unweighted.)

Crosstalk -50 dB minimum for 8 or 16 channels at 500 Hz
-45 dB minimum for 24 channels at 500 Hz

Timing Accuracy +0.1% (1.8 seconds in a 30-minute record time) for
tape recorded, rewound, and reproduced on the same unit

Tape Position Index Reads hours, minutes, and seconds, with repeat accuracy
of +0.1% at 15 ips.

Tape Speed Accuracy Within £0.05% from beginning to end of reel. Tape
speed unaffected by line voitage or line frequency
fluctuations (per NAB Standard on Magnetic Recording

(, Q , and Reproduction, 1865, Section 2.02.01)
Reference Oscillator +0.01%, O degrees C to 65 degrees C
Heads 8, 16, and 24 tape stacks are non-adjustable precision-
mounted
Start Time Full speed within 0.5 seconds at 15 ips
Rewind Time 2.0 minutes for 10.5-inch reel of 1.5-mil tape
Power Requirements 105 to 125 vac, 48 to 62 Hz

MM-1100-8 8.0 kKVA maximum
MM-1100-16 1.0 kVA maximum without accessories
MM-1100-24 1.2 KVA maximum




INSTALLATION

EQUIPMENT SITING

e

The installation site for the MM-1100 should be free of strong electromagnetic and
electrostatic fields which could interfere with or degrade system operation. The environment
should be reasonably dust-free; ambient temperature should be from 32 to 122 degrees F (O
to 50 degrees C); relative humidity should be 10 to 90 percent; and no less than six inches
of ventilation space should be left behind the machine. The system requires 28 by 27 inches
of floor space, plus access and reel clearances. '

UNPACKING

Upon receipt, examine the shipping crate for any signs of damage. Unpack the equipment
and inspect for physical damage. Check the packing list to determine that all items have been
received. Immediately report any damages (retain the shipping carton) and shortages to the
Ampex distributor and the transportation company. Remove all materials (adhesive tape,
rubber bands, etc.) used to secure tape-handling and other moving components during
shipment.

POWER REQUIREMENTS

The MM-1100 requires 115 volts at 50 or 60 Hz. Power is connected by a grounding-type
(three-prong) plug.

CAUTION

BE SURE THE POWER PLUG IS PROPERLY GROUNDED
BY MEANS OF THE CENTER PRONG.

11



CABLE CONNECTIONS

Audio signals are connected to and from the MM-1100 by the rear panel connectors shown in
Figure 5. The connectors are three-conductor XLR-type; females are used for the input con-
nections, while males are used for the output connections. The mating plugs are user-supplied,
XLR-type, and should be used with shielded-pair audio cable to provide input and output con-
nections to the MM-1100. Refer to Table 1 for input and output level and impedance
specifications.

AUDIO
INPUTS

AUDIO
OUTPUTS

AUDIO
INPUTS

AUDIO
OUTPUTS

Figure 5. MM-1100 Input and Output Connectors

12
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OPERATION

CONTROLS AND INDICATORS

v

Operator controls and indicators are provided on the systém control box, the individual
electronics assemblies, and the meter panel. (Refer to Figure 6.) The control box is shown in
Figure 7 and described in Table 2. The electronics controls are shown..in Figure 8 and

described in Table 3.

TAPE TRANSPORT

SYSTEM
CONTROL
} Box

METER
PANEL

——) POWER
} PANEL

ELECTRONICS
ASSEMBLIES

Figure 6. Location of System Components

13



Figure 7. System Control Box, Controls and Indicators

Table 2. System Control Box, Controls and Indicators

FIG. 7
INDEX NO. NAME FUNCTION
1 READY/SAFE rocker Permit channel selection for recording. In READY,
switches enable recording on the corresponding channel. In
SAFE, no recording is permitted on the corres-
ponding channel,
2 SEL SYNC/REPRO In SEL SYNC, causes all channels to reproduce
rocker switch from the record heads.
in REPRO, causes all channels to reproduce from
the reproduce heads. (Sel Sync operation is
described later in this section.)
3. INPUT MON/NORMAL In INPUT MON, causes the audio input to be con-

MON rocker switch

nected directly to the audio output of those

channels with their READY/SAFE switches set to
READY. In NORMAL MON, causes all audio outputs
to be derived from off-tape only.

14




Table 2. System Control Box, Controls and Indicators (Continued)

FIG. 7
INDEX NO. NAME FUNCTION
4 TAPE SPEED 15/30 Permits selection of tape speed.
rocker switch :
5 LIFTER DEFEAT push- | Defeats operation of the tape lifters so that the
button switch tape may be monitored during the fast forward and
rewind modes, and.lifted from the heads in play
and stop modes
6 STOP pushbutton switch | Stops the transport from any operating mode. Also
used to halt the recording of ali channels without
stopping the transport if the RECORD pushbutton
is held while the STOP pushbutton is momentarily
pressed
7 FAST FORWARD Causes the tape to move forward in the fast mode
pushbutton
8 REWIND pushbutton Causes the tape to reverse in the fast mode
switch
9 PLAY pushbutton switch | Places the system in the reproduce mode
10 RECORD pushbutton Pressed simuitaneously with the PLAY pushbutton

switch

to place the system in the record mode. Only

those channels with their READY/SAFE switches set
to READY will record; those with the switch in the
SAFE position will reproduce using the head

selected by the SEL SYNC/NORMAL switch

15




Figure 8. Electronics Module Controls

Table 3. Electronics Module Controls

FIG. 8

INDEX NO. NAME FUNCTION

1 NORMAL/SET UP/BIAS | in NORMAL, vu meter monitors the reproduce out-
switch put; in the record mode, vu meter monitors the input.

In SET UP, causes the system to reproduce while
in the record mode with the reproduced audio
output connected to the vu meter.

In BIAS, connects the output of the bias amplifier
to the vu meter,

2 RECORD control Adjusts the level of the signal being recorded

3 SEL SYNC.contfrol Adjusts the level of the reproduced signal when
' the SEL SYNC/REPROQO switch is in the SEL SYNC

position (Sel Sync mode).

4 REPRO control Adjusts the level of the reproduce signat when
the SEL SYNC/REPRO switch is in the REPRO
position (normal reproduce mode)

16
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OPERATING PROCEDURES

MAKING A RECORDING — WITHOUT SEL SYNC

To make a recording without using the Sel-Sync feature, proceed as follows:

1.

If necessary, clean and demagnetize the tape path as described in the Maintenance
section.

To apply power to the system, open the cabinet fror_‘:{t‘doors and place the POWER
switch {in the upper right corner) to ON. a

-

If not previously done, calibrate the reproduce amplifier levels as described in the
Maintenance section. "

Thread a bulk-erased reel of tape onto the transport as shown in Figure 9, and
close the head gate.

NOTE

it is good Ppractice to bulk-erase all tape prior to using it for
recording.

SUPPLY REEL TAKE-UP REEL

Figure 9. Tape Threading Path

17



5. On the system control box:
a. Set the TAPE SPEED switch to the desired recording speed.
b. Set the INPUT MON/NORM MON switch to NORM MON.
c. Selt the SEL SYNC/REPRO switch to REPRO.

d. Set the READY/SAFE switches of those channels to be recorded to the
READY position; all others to SAFE.

6. Open the front cabinet doors and set the NORMAL/SET UP/BIAS switch of the
channels to be recorded to the SET UP position.

7. With the audio sources connected to the appropriate channel inputs, perform a test
or rehearsal run by simultaneously pressing the PLAY and RECORD switches.
During this test run, adjust the appropriate individual RECORD level controls (on
the electronics assemblies) to obtain audio peaks of Ovu on the corresponding vu
meters.

8. When each of the RECORD level controis has been properly adjusted, press the s
STOP switch to halt the transport. 0

9. On the electronics modules, set the NORMAL/SET UP/BIAS switches to NORMAL.

10. Re-cue the tape at the beginning and initiate the record mode by pressing the PLAY
and RECORD switches simultaneously.

11. The record mode can be halted by any of the following methods:

a. |If |t is desired to halt recording on all channels without stopping the transport,
hold the RECORD switch and momentarily press the STOP switch.

b. If it is desired to halt recording on a selected channel(s), place the
corresponding READY/SAFE switch(es) in the SAFE position.

c. If it is desired to halt the transport, press the STOP switch.

MAKING A RECORDING — WITH SEL SYNC

To make a recording using the Sel-Sync Feature, proceed as follows (Sel-Sync operation is-
described later in this section).

18



10.

1.

If necessary, clean and demagnetize the tzpe path as cascriZec in the Wainterance
section.

To apply power to the system, open the cabinet front coors, and place the PLWER
switch (in the upper right corner} to ON.

If not previously done, calibrate the reproduce ampiifier levels as described 1 the
Maintenance section.

Thread the master tape onto the transport as shown in Fizure 2 and clog the
head gate.

On the system control box: -
a. Set the TAPE SPEED switch to the desired recording speed.

b. Set the INPUT MON/NORM MON switch to NORA MCON.

c. Set the SEL SYNC/REPRO switch to SEL SYNC.

d. Set the READY/SAFE switches of the channelis} to be recorded m the
READY position; all others to SAFE.

Connect monitoring facilities (headphones or loudspesker; to the oumputs af the
channel{s) to be monitored. Refer to Table 1 for output socecifications.

Open the front cabinet doors and set the NORKAL-SET UP'BIAS switches of the
channel{s) to be recorded to the SET UP position.

With the audio sources connected to the approprisie channel inouts. perform a test
or rehearsal run by simultaneously pressing the PLAY and RECCRD switchss.
During this test run, adjust the appropriate individuasi RECCRD imvel contszis {on
the electronics assemblies) to obtain audio peaks of Cwu on the corrssponcing vu
meters.

When each of the RECORD level controls has been orogerly aciusied, press the
STOP switch to halt the transport.

On the electronics assemblies, set the NCRMAL S=T UP 3IAS switres 1o
NORMAL.

2z 2 the recording mode
by simultaneously pressing the PLAY and RECORD saitzres. In tis moce, the
audio reproduced is in exact sync with that being recorosc.

19



12. The record mode can be halted by any of the following methods:

a. If it is desired to halt recording on all channels without stopping the transport,
hold the RECORD switch and momentarily press the STOP switch.

b. If it is desired to halt recording on a selected channel(s), place the
corresponding READY/SAFE switch{es) in the SAFE position.

c. If it is desired to halt the transport, press the STOP switch.

REPRODUCING A PREVIOUSLY RECORDED TAPE

Reproduce tape as follows:

1.

If necessary, clean and demagnetize the tape path as described in the Maintenance
section,

To apply power to the system, open the cabinet front doors and place the POWER
switch (in the upper right corner} to the ON position.

Thread the tape to be reproduced onto the transport as shown in Figure 9, and
close the head gate.

On the system control box:

a. Set the TAPE SPEED switch to the required tape speed.
b. Set the INPUT MON/NORM MON switch to NORM MON.
c. Set the SEL SYNC/REPRO switch to REPRO.

d. Set all READ\_,({SAEE switches to SAFE.

e. Press the PL;\Y switch.

Adjust the appropriate REPRO level controls (on the electronics assemblies) to
obtain the desired audio level.

Press the STOP switch to terminate the reproduce operation. If the tape supply is
exhausted before the operator halts operation, the transport will automatically halt.

20
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FAST WINDING

For tape editing or cueing, the tape is rapidly wound by pressing the REWIND or FAST
FORWARD switch. The switches can be pressed alternately without first stopping tape
motion, When the desired point on the tape is reached, press the STOP switch to halt the
tape. If the tape runs off either reel, the transport will automatically stop. The REWIND and
FAST FORWARD switches can be pressed while in the record or reproduce modes without
first stopping the tape; however, the PLAY switch must be pressed in order to enter the
record mode (i.e., pressing the PLAY and RECORD switches simultanecusiy).

A tape-lifter mechanism, which automatically lifts the tape off the heads during fast winding,
can be prevented from operating by means of the LIFTER DEFEAT switch. Holding the
LIFTER DEFEAT switch permits monitoring of the reproduced audio duting the fast wind
modes for cueing purposes. it is good practice to avoid unnecessary use of this feature to
minimize head wear. Alternatively, during play or stop modes holding the LIFTER DEFEAT
switch will cause the tape to be lifted away from the heads.

SEL SYNC OPERATION

The main function of the;Sel-Sync feature is to enable the recording of material precisely in
step with previously recorded material. In conventional multi-track recorder/reproducer
systems, the different physical locations of the record and reproduce heads along the tape
path cause a timing error between material being reproduced on one channel and material
being recorded on another. This set-up is shown in the upper diagram of Figure 10 where the
material is recorded a fraction of a second before it is reproduced. The result is that the
listener who is reproducing one channel (refer to the center diagram of Figure 10) while
recording another in step, ends up with the newly recorded track slightly behind the
previously recorded track.

The solution to this problem is the Sel-Sync mode of gperation. As shown in the lower
diagram of Figure 10, a channel placed in the Sel-Sync mode causes the previously recorded
audio to be reproduced by the record head and fed to the audio output, thereby eliminating
the timing error caused by a displaced reproduce head. When a pre-recorded channel is
monitored in this mode, the listener can record on znother channel (or channels) while
maintaining synchronism.
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MAINTENANCE

CLEANING

All components in the tape path should be cleaned every eight hours of transport operation,
or more often as required by visual inspection, to remove accumulations of oxide deposited
by the recording mpe. Excess oxide deposits can cause degradation of equipment performance.
Proceed as follows to perform periodic cleaning procedures:

CAUTION

USE RECOMMENDED SOLVENTS WHEN CLEANING TAPE
PATH COMPONENTS, AND DO NOT USE METAL TOOLS
FOR CLEANING. DO NOT ALLOW TAPE HEAD CLEANER
TO COME IN CONTACT WITH THE RUBBER IDLER
ROLLER OR PLASTIC FINISHES. FAILURE TO OBSERVE
THIS CAUTION MAY RESULT IN DAMAGE TO TAPE
PATH COMPONENTS.

1. Clean tape heads with a cotton-tipped wooden applicator moistened in Ampex Head
Cleaner (4010823 or 087-007). Do not allow tape cleaning fluid to come in contact
with capstan idler roiler; the cleaning fluid will damage the rubber tire and cause

tape slippage.

2. Clean tape guides, the capstan, and the capstan idler with isopropy! alcohol. Take
care to remove fingerprints from the rubber idler roller and capstan, and
immediately remove any oil deposits from the rubber idler roller.

CAUTION
DO NOT USE COMPRESSED AIR. FOR CLEANING
TRANSPORT MECHANISMS. THE AIR PRESSURE CAN

FORCE DIRT PARTICLES INTO BEARINGS AND CAUSE
DAMAGE TO TRANSPORT COMPONENTS.
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DEMAGNETIZATION

Tape heads and other components in the path can acquire permanent magnetization which
increases signal noise and distortion, and partially erases high frequencies on recorded tapes.
Demagnretize tape path components after each eight hours of operation, using Ampex Head
Demagnetizer 4010820 or equivalent as follows:

1. Turn equipment power off, and remove any recorded tape near the transport (tape
could be partially erased by the demagnetizer).

2. Cover the demagnetizer tips with pressure-sensitive tape (to prevent scratching the
heads). '

3. With the demagnetizer at least three feet from the recorder, connect it to a
110-120-volt ac power source.

4. Slowly move the demagnetizer toward the head stack.

5. Simultaneously and lightly touch the two demagnetizer tips to both faces of the
head stack.

+

6. Hold the tips perfectly parallel to the stack face at all times. With a slow, even

motion, move the tips up and down the stack several times. Slowly withdraw the
demagnetizer {slow withdrawal is required for effective demagnetization).

7. Repeat steps 4 through 6 at each head stack and tape guide (including the one on
the tape tension arm).

8. Move the demagnetizer at least three feet from the recorder, then de-energize it.

-

LUBRICATION

The MM-1100 requires no periodic lubrication. All moving parts are permanently lubricated at
the factory prior to shipment.

24

e v




e,

W,

CAPSTAN SERVO

SPEED PAIR SELECTION

The control panel SPEED switch permits selection of high or low-speed operation (normally
30 and 15 in/s) of the transport. These speeds are determined by two shorting plugs on the
capstan servo card, as detailed in Table 4. ‘

Table 4. Speed Strap Positions”

SPEED STRAPPING

: 60 in/s 30 in/s 15 in/s
RANGE
30 in/s 15 in/s 7-1/2 in/s

Hi E5 to EG ES to E3 E5 to E4

LOW . E2t0 E3 [ E2 w0 E4 ( é-».ss E2 to0 E1
’ L e

15 | 1S

VARIABLE SPEED TAPE MODE

Using a dummy plugin J4 on the rear of the machine causes the capstan motor to run
locked to a crystal-controlled reference of 9600 Hz. To operate the system at variable speeds,
it is necessary only to remove the plug and insert a variable frequency oscillator (square or
sine wave) into pins2 (HIGH) and 3 (COMM). A frequency of 9600 Hz will correspond to
the speed indicated on the control box (speed switching and equalization switching still
function in the variable speed mode}. Varying this frequency will vary the capstan speed.
Input voltage to J4 should be greater than 3 vp-p but must not exceed 30 vp-p.

SERVO GAIN ADJUSTMENT

Servo gain adjustment R19 on the capstan servo pwa is normally adjusted to mid-range;

~ however, to minimize flutter, it may be adjusted by observing the servo error signal at TP2

on the card and advancing R19 clockwise for minimum jitter. A 9600-Hz square wave at TP1

“indicates that the crystal reference oscillator is functioning properly.

25




TRANSPORT CONTROL

SETUP PROCEDURE

Preliminary Procedure

Place transport control card (4050706-01) into the extender card provided, ensuring

that the component side of the card is facing outward toward the meter panel, and-

re-insert card into the transport control chassis.

Position potentiometers R1 through R8 fully ccw, and R9 at mid-range. Secure the
end-of-tape arm out of the tape path using masking tape. '

Normalizing Reel Servos

TENSION
SENSOR
ARM

Energize the equipment in stop mode, hold the tension sensor arm all the way in
toward the center of the transport, and adjust supply gain potentiometer R7 until
torque on the supply reel just reduces to zero (Figure 11).

Again, while holding the tension sensor arm all the way in, place the machine in
rewind mode and adjust takeup gain potentiometer R8 until torque on the takeup
reel just reduces to zero.

De-energize the machine and thread a tape of the largest reel size expected to be
used on the machine (up to 16 inches).

END-OF-TAPE

/ ARM

Figure 11. Normalizing Reel Servos

26




‘{

»

A

TENSION ADJUSTMENTS
Stop Tension

1. While holding the tsx=up resl securely, energize the machine and adjust supply stop
Ersion potentiometer B3 untul the edge of the tension sensor arm just lines up with
the center-punch mark on the transport deck (Figure 12), indicating 10 ounces of

NOTE o

if the wensport exhibits 2 tendency to oscillate during these
adjustments, overall gin adjustment R9 should be rotated ccw
untii the oscillztions just stop. This adjustment should be
maede with a munimum tape pack on the supply reel, using the
smallest awvailable resd.

TEMSION
SEMSOR

N

POSITIONING MARK

Figure 12. Positioning Tension Sensor Arm

2. Wt aooroximersiy =cual packs on the supply and takeup reels, adjust stop takeup
comntometz RE unui tension on the takeup reel just equals that on the supply
reex. This is incicziec when there is no tendency for the machine to “creep” in stop
mOCE.

NOTE

The zbowe adjustments result in relatively high tension in stop
mode. For ease of tape handling and editing purposes, R3 and R6
may be adjusted so that tension is approximately one-half of
normal or less. Check that balance is maintained to prevent
cresping.
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Piaw Tension

1. Remove the masking tape from the end-of-tape arm and push the arm toward the
center of the transport against the stop. This will release ree! tensions and apply the

brakes. Now loop the tape around the outside of the capstan, and take up the slack
in the tape until the brakes release.

2. Push the PLAY button while holding the takeup reel securely, and adjust play

supply potentiometer R2 until the tension sensor arm lines up with the center

punch mark (Figure 12). Now release the takeup reel and adjust play tai(eup
potentiometer R5 until tensions are approximately equal on both reels.

3. At 30 in/s, record a 3-kHz test signal at normal operating level at the beginning of a reel.

A recording time of 90 seconds is sufficient. Rewind the tape.

4.  Monitor the 3-kHz output of the channel just recorded. Press the PLAY and STOP
pushbuttons alternately. When you press PLAY, the reproduced signal will normally
rise to the correct tone. If, however, play tension is too high, the tape may overspeed for
a moment before settling to the correct tone.

5. |If the tape does overspeed, adjust R5 to the point just below where overspeed occurs.

Shuttle Tension

1. With all the pack on the supply reel, push the REWIND button and adjust rewind
takeup potentiometer R4 so that the tape just begins to rewind.

2. With all the pack on the takeup side, push the FAST FORWARD button and adjust
fast forward supply potentiometer R1 so that the tape just begins to move forward.

These settings will-result in optimum tape pack on a reel and maximum accuracy of the tape timer;

however, for more rapid fast forward and rewind shuttiing, R4 and R5 may be adjusted for less
haidback tension. ST

15/27-VOLT AND 39-VOLT POWER SUPPLIES

The MM-1100 power supplies feature both over-voltage and over-current protection. In
addiition, the 39-volt supply (4050658-01) contains the 150-kHz bias and erase oscillator. The
15/27-volt supply is normally mounted on the bottom of the frame. As indicators of supply

operation, the meter panel lamps are powered by the 39-volt supply; the control box is
powvered by the 27-volt supply.
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VOLTAGE ADJUSTMENTS

Voltage adjustments are made by means of access holes in the rear of the machine. Pin jacks
are provided to accommodate meter probes, in accordance with Table 5.

Table 5. Voltage Test Points

VOLTAGE | TEST POINT | CONTROL SUPPLY
15 +0.5 volts P2 R2 .| 4050699-02
27 0.5 volts TP1 R1 405069902
39 +0.5 volts TP1 R1 4050658.01

Measurements in Table 5 are from the appropriate test point to TPG (ground). The erase/bias
oscillator is tuned through an access hole in the side of the frame, which is reached by
removing the right side panel.

Line voltage fuse F1 (5 A, slow-blow) and over-voltage protection fuse F2 (10 A, fast-biow)

are on the back of the ‘machine. The over-current protection circuit can be reset by turning
the machine off for approximately 20 seconds, then re-energizing it.

CONTROL BOX

The control box can be removed from the transport for servicing by pulling the meter panel
fully forward and forcing the control box up to disengage the “‘snap’ fasteners on its base.

There is no active circuitry in the control box, and servicing will consist primarily of changing
lamps.

BULB REMOVAL

Pushbutton bulbs | no. 327)/are removed by puliing the button directly up and out, as shown
in Figure 13, and removing the bulbs from the barrel of the button.

The rocker switch bulbs (Ampex part no.}060-471)[ are removed by putting the particular
switch in READY and the adjacent switches in SAFE, then removing the switch with pliers,
thus exposing the bulb, as shown in Figure 14.
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BUTTON REMOVAL LAMP REMOVAL

Figure 13. Button and Lamp Removal

CuTLASS HAMmER - - °
P Sw-2-FL

Figure 14. Rocker Switch Bulb Removal
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REMOTE CONTROL AND TRANSPORT-ONLY CONTROL

A remote control cable is required for remote operation. For remote control, the control box
assembly is removed, as described earlier in this section, and connected to the remote control
connector on the rear of the frame via the remote control cable. In addition, a ““transport
only” control box is available as an option to fit in the original control box position, if
desired.

MDA ASSEMBLY .

a

w

The MDA assembly consists of three separate motor-drive amplifiers, one for each reel motor,
and one for the capstan. The reel MDA’s are unique in that they use optical couplers to
isolate the low-level (27-volt) signal from the transport control to the high-level (117-wvac)
drivers to the reel motors. No adjustments are necessary on the MDA. However, under failure
conditions where full torqgue is applied to a reel regardless of transport mode, the isolators (A1,
A2) should immediately be checked.

METER PANEL ASSEMBLY

CRicac o Mrt A, —#33“‘}‘
Meter panel servicing should be limited to bulb replacement. Bulbs are wired in series/parailel,
and may be replaced by pulling the panel out to its extréme forward position {ensuring that
doors are closed). Be careful to prevent lamp sockets from shorting to the panel itself.

HEAD ASSEMBLY

The head assembly can be quickly changed to convert from two-inch to one-inch format. To
remove the head assembly, lift off the moulded head cover and back out the large jackscrew.
Reverse this procedure when replacing the head assembly. When changing formats, ensure that
the two quick-change guides on the transport are also switched. A shorting bar is included on
all two-inch erase head assemblies to properly program tensions on the transport; thus, tension
changes are automatically effected when the format is changed.
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TAPE LIFTER ADJUSTMENT

Tape lifter positions can be adjusted by removing the tension sensor cover, exposing two
hex socket cap screws., These screws may be loosened and repositioned to adjust lifter
positions.

TEST EQUIPMENT

Test equipment required for checkout and adjustment is listed in Table 6.

Table 6. Test Equipment Required for Checkout and Adjustment

DESCRIPTION IDENTIFICATION USED FOR
Spring gauge, Model LO-2M, Hunter Spring | Tape Tension checkout
0-30 ounces Co., Lansdale, Penn. (Ampex -
650-105)
Spring gauge, G-10 Gauge-R, Chatillon, N.Y. Idler roller pressure and brake force
pounds (Ampex 650-104) checkout
Nylon line or cord, N/A Idler roller pressure checkout

30 inches long _

-

Vacuum Tube Mode! 400D, Hewlett Packard | Tape tension potentiometer adjustment
Voltmeter Co., Palo Alto, California and general purpose electronic

e measurements
Flutter Bridge Mode! 8155-01 or 8100-W, Flutter check

Mincom, a Division of 3M,
Camarillo, California; or
Model ME102B, Gotham
Audio, New York, New York

Wave Analyzer Model 302A, Hewlett Packard |Harmonic distortion checkout
Co.
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Table 6. Test Equipment Required for Checkout and Adjustment (Continued)

DESCRIPTION IDENTIFICATION USED ON
Frequency Counter | Model 5216A, Hewlett Reference oscillator checkout
Packard Co.
Signal Generator Model 204C or 209D, Hewlett | Record/reproduce electronics alignment
Packard Co.
Test Tape Ampex (refer to Table 8 for Record aﬁ'd reproduce alignment
applicable part number)

BRAKE ADJUSTMENT

(See Figure 15.) The brake system stops reel rotation and maintains tape tension when the
equipment power is removed while in any operating mode. A brake differential is necessary to

TAPE LIFTER
SOLENOID

CAPSTAN
IDLER
SOLENOID

CAPSTAN IDLER
PRESSURE SPRING

LOW

SUPPLY BRAKE \

LOW HIGH TENSION ARM  HIGH TAKEUP BRAKE
BRAKE RELEASE

Figure 15. Transport Adjust Points
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meintain tension while stopping; the brake force is therefore higher for the tape-feeding reel in
every case. Braking functions are checked with power off and no tape installed.

TAKEUP REEL BRAKES
Adjust the takeup reel brakes as follows:

1. Wrap all of 4-foot nylon cord ccw on takeup reel and insert hook of the O to
30-ounce scale in a cord loop.

2. Hold scale parallel to floor and as close as possible to reel, then pull scale (takeup
turntable rotates ccw).

3. Tap reel to ensure a correct reading, then pull cord steadily and read scale
indication. Repeat this procedure until scale reading has been the same several times.
The scale should indicate the value given in Table 7. -

4. If the reading is not within limits, slightly turn takeup reel brake adjustment nut
(cw increases braking), then repeat procedures beginning with step 2.

5. Wrap all of the cord cw on reel, and insert hook of the 1 to 10-Ib scale in cord : ’
ioop. £

6. Hold scale parallel to floor and as close as possible to reel, then pull the scale
{takeup turntable rotates cw).

7. Tap reel, to ensure a correct reading, then pull cord steadily and read scale
indication. Repeat this procedure until scale reading has been the same several times.
The scale should indicate the value given in Table 7.

8. If the reading is not within limits, slightly adjust nuts on each side of brake
solenoid an equal -nufmber of turns (cw increases braking), then repeat procedures
beginning with step 6. :

NOTE

If the tension varies while the cord is being pulled at a steady
rate, the tensions of the springs may be unequal.
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Table 7. Transport Brake Torques

SUPPLY REEL | TAKEUP REEL

REWIND (CW) FORWARD (CCW) REWIND (CW) FORWARD (CCW)
14 — 18 oz 4-1/2 (£1/4) b 4-1/2 (£1/4) Ib 14 — 18 oz,

SUPPLY REEL BRAKES

(See Figure 15.) Adjust the supply reel brakes as follows:

1.

2.

Wrap all of nylon cord cw on reel and insert hook of the 0 to 30 ounce scale in cord ltoop.

Hold scale parallel to floor and as close as possible to reel, then pull scale (supply
turntable rotates cw). '

Tap reel to ensure a correct reading, then pull cord steadily and read scale
indication. Repeat this procedure until scale reading has been the same several times.
The scale should indicate the value given in Table 7.

If the reading is not within limits, slightly turn takeup reel brake adjustment nut
(cw increases reading), then repeat procedures beginning with step 2.

Wrap all of the cord ccw on reel, and insert hook of the 1 to 10-lb scale in cord loop.

Hold scale parallel to floor and as close as possible to reel, then pull the scale
{supply turntable rotates ccw).

Tap reel to ensure a correct reading, then pull cord steadily and read scale
indication. Repeat this procedure until scale reading has been the same several times.
The scale should indicate the value given in Table 7.

If the reading is not within limits, slightly‘adjust nuts on each side of bLrake

solenoid an equal number of turns {cw increases braking), then repeat proceciures
beginning with step 6).
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NOTE
If the tension varies while the cord is being pulled at a steady

rate, the tensions of the springs may be unequal.

10. Remove scale and cord from transport.

CAPSTAN IDLER

The capstan idler force against the moving capstan is determined by the capstan idler pressure
spring. The force is adjusted by a locknut which compresses the capstan idier spring shown in
Figure 15.

As the solenoid temperature rises, its resistance also rises. When power line regulation is poor,
allow 30 minutes or more for warmup (operating in the reproduce mode) before adjusting the
capstan idler force. At the factory, the solenoid is checked to be sure it will bottom at line

voltages of 90 volts (cold) and 105 volts (hot). . @

1. Wrap a 12-inch knotted piece of lacing, nylon cord, or twine around pinch roller
yoke as shown in Figure 16. Insert hook of O to 10-lb scale in cord loop.

2. Tape or block end-of-tape arm in on position.
3. Press PLAY button and pull on scale to pull pinch roller off capstan.

4. The force required to just eliminate pinch roller/capstan contact (pinch roller will
stop rotating) is 8-3/4 to 9-1/4 pounds.

5. Press STOP button.

DASH POT ADJUSTMENT

The dash pot adjustments, Figure 17 are set at the factory and do not require readjustment
unless tension arm parts or dash pot are replaced, or a malfunction develops. Proceed as
follows to check out and adjust dash pot.
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Figure 16. Pinch Roiler Adjustment

ADJUST BOLT

1
|/

Va

. I\ !
o @
N

, Figure 17. Tension Arm Dash Pot Adjustment



With tension arm in released position (safety switch actuated), measure clearance
between bottom of plunger and bottom of cylinder. Clearance should be 0.06 inch.

If clearance is not as specified, loosen adjust bolt and move piunger up or down as
required. ’

Tighten adjust bolt,

If end-of-tape switch is not actuated as soon as desired when end-of-tape condition
is reached, rotate adjust valve ccw. Switch should actuate in 1/2 to 1-1/2 seconds
after end-of-tape.

AUDIO ALIGNMENT PROCEDURES

These procedures are based on the use of low-noise, high-output tapes (Ampex 406 or
equivalent) and reflect the higher saturation levels of these tapes. A new operating level,
referred to as ‘“Ampex Mastering Level”, is used. This level corresponds to a recorded flux
3 dB higher than the original Ampex operating level. (Ampex Operating Level is 185 nWb/m;
hence, Ampex Mastering Level is 260 nWb/m at 500 Hz.)

REPRODUCE ALIGNMENT

1.

Degauss and clean heads and other components in the tape path. Use Ampex head
cleaner on all components except the pinch roller, which should be cleaned with
isopropy! or denatured alcohol.

Thread the appropriate alignment tape on the machine (see Table 8).

Place all RECORD’_}SAF"E switches to SAFE, INPUT MON/NORMAL MON switch to
NORMAL MON, SEL SYNC/REPRO switch to REPRO, and NORMAL/SET
UP/BIAS switches on electronics panel to SET UP.

Place machine in PLAY mode and on the 700-Hz Ampex operating level section,
adjust all REPRO LEVEL controls so that the vu meters read -3vu (this

corresponds to a line output level of +1 dBm).

Place the SEL SYNC/REPROQ switch in SEL SYNC and repeat step 4, adjusting the
SYNC LEVEL controls. |
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Table 8. Ampex Test Tapes

AMPEX
TYPE PART NUMBER

, 15 in/s, 8-track 4690006-01
NAB, 1-inch 15 in/s, full-track - 4690005-01
. 15 in/s, 8-track " 4690020-01
IEC (CCIR], 1-inch 16 in/s, full-track o 4690031-01
NAB, 2-inch 15 in/s, 16-track 4690018-01
15 in/s, full-track 4690024-01
IEC (CCIR), 2-inch 15 in/s, 16-track 4690033-01
15 in/s, full-track 4690035-01
175 1-inch 30 in/s, 8-track 4690042-01
2 HS e 30 in/s, full-track ~ 4690048-01
17.6 us. 2-inch 30 in/s, 16-track 4690039-01
30 in/s, full-track 4690047-01

6. Place the SEL SYNC/REPRO switch back to REPRO. Adjust the reproduce high
frequency equalization for the speed in use on the 10-kHz section of the tape for
-3 vu on the vu meter. )

7. Adjust the reproduce low frequency equalization to give -4 vu at 50 Hz and 30 in/s,
and -3 vu at 30 Hz and 15in/s. (This adjustment is approximate only and must be
confirmed by overall record/reproduce.)

8. Check the response at all frequencies on the alignment tape. Specifications are:

30 infs: 2 dB at 50 Hz to 100 Hz, +1 db at 100 Hz to 18 kHz
15 in/s: 2 dB at 30 Hz to 100 Hz, +1 db at 100 Hz to 15 kHz
NOTE
Low-frequency equalizers cannot be adjusted correctly on

reproduce only unless an alignment tape recorded to the track
format of the machine being aligned is used.
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9. Repeat step 8 with SEL SYNC/REPRO switch in SEL SYNC position.

10. Connect a band-limiting filter (Figure 18) between line output and a vtvm to
measure reproduce standby noise. The vtvm reading should be less than -58 dBm at
either speed for 8 or 16-channel systems, or less than -54 dBm for 24-channel

systems.
.047 12K '
O { ( AVAV,Y . O
FROM __
LINE 110K — 650PF VTVM
OuUTPUT :
O & 'S}

Figure 18. 30 Hz — 18 kHz Band-Limiting Filter

RECORD ALIGNMENT

Do not start record alignment unless the reproduce ahgnment either has just been done or is
known to be correct.

1. Prepare the machine for alignment as follows:

a. Thread a reel of blank tape of the type to be used (Ampex 406 or equivalent)
onto the transport.

b. Connect an oscillator to the line inputs and set it to 1 kHz with a level of +4
dBm: ’

c. Set the READY/SAFE swﬂches of the appropriate channels to be aligned to
READY.

‘d. Place the INPUT MON/NORMAL MON switch in the NORMAL MON position.

e. Place the NORMAL/SETUP/BIAS switches on the electronics panels to BIAS.
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Place the machine in the record mode. Observe that all channels in ready mode go
into record mode, and that on-scale readings appear on the vu meters. Then do one
of the following steps according to the proper system configuration:

a. For 8 or 16 channel systems, adjust the ERASE PEAK preset on each bias
electronics card to give a maximum reading on the respective vu channel meter.
If necessary, adjust the BIAS CAL controls to obtain on-scale readings.

b. For 24 channel systems, turn the ERASE PEAK preset fully counterclockwise
and then turn this preset slowly clockwise. The bias level indication on the vu
meter will change very slowly at first. Then the-vu meter will indicate a sudden
2 to 3dB drop. Continue turning the preset clockwise until the wu meter
reading is reduced another 0.5 to 1 dB below the initial drdp.

Reset all NORMAL/SET UP/BIAS switches to the SET UP position. Adjust RECORD
LEVEL controls to give a mid-scale indication on the vu meters.

Carefully adjust the BIAS LEVEL controf on each record amplifier card to give
maximum output as indicated on the vu meters. Then reset the RECORD LEVEL
controls until the vu meters indicate 0 vu.

Change the oscillator frequency to 15kHz at +4dBm output and adjust the
appropriate record equalizer to give 0 vu indication on the vu meter (Hl SPEED for
30 in/s, LOW SPEED for 15in/s).

Change the oscillator frequency to H50Hz at +4dBm output and adjust the
reproduce low frequency equalization for the speed in use to achieve a minimum
deviation from 0 vu meter indication for frequencies between 30 Hz and 100 Hz at
15in/s and between 50 Hz and 100 Hz at 30 in/s.

Sweep the oscillator through the band 30 Hz to 15 kHz at 15infs and 50 Hz to
18 kHz at 30in/s. With a constant oscillator output level, the vu meter should
remain within +2dB (-2 vu to +2 vu) of 0 vu.

Set the oscillator to 1TkHz at +4dBm level and then place the INPUT
MON/NORMAL MON switch to INPUT MON. Adjust the REC CAL contro} on each
record electronics card to give O vu indication on the vu meter.

Place the NORMAL/SET UP/BIAS switch on the electronics panel to the BIAS
position and adjust the BIAS CAL control on the bias amplifier card to give 0 vu
indication on the vu meter. Return the NORMAL/SET UP/BIAS switch to the
SET UP position.
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10. Perform the bias trap adjustment as follows:

Place the SEL SYNC/REPRO switch in SEL SYNC. Place the INPUT
MON/NORMAL MON switch in NORMAL MON.

Place READY/SAFE switches of channels adjacent to channel to be set in
READY position; set switch of channel to be set in SAFE position.

Remove tape from machine and hold the end-of-tape arm in on position with
an elastic band or pressure-sensitive tape.

With system power off, mount the record electronics card of the channel to be
set on an extender card.

Connect a vtvm to the channel line output, switch system power on, and place
machine in record mode.

Adjust the bias trap inductor for minimum reading on the vtvm. (The bias trap
inductor is accessible with a long, insulated core turning tool; it is on the
switching card at the rear of the card cage in line with the extended record
card.)

1

OVERALL NOISE AND IDISTORTION MEASUREMENTS

A wave analyzer is recommended for making distortion measurements, and is necessary for
making erasure depth measurements. An oscillator with less than 0.1% distortion is also
required for making distortion measurements. Correct record and reproduce alignment is

assumed.

Distortion Measurement

1. Set up the system‘for distortion measurement as follows:

a.

Thread a reel of degaussed tape of the type to be used (Ampex 406 or
equivalent) onto the transport.

Place all READY/SAFE switches to READY.
Select NORMAL MON and REPRO settings.

Connect an oscillator to the line inputs. Adjust oscillator frequency to 1 kHz
and level to +4 dBm.
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Place the machine in the record mode. Ensure that all vu meters read Ovu. Adjust
RECORD LEVEL controls as required to achieve the indication.

Connect the wave analyzer to the line outputs and normalize its full-scale reading at
1 kHz. Measure the second harmonic component; this should not excesd 0.3% or
-50 dB  with respect to the fundamental. Similarly, measure the third harmonic
component; this should not exceed 1% or -40 dB with respect to the fundamental.
Repeat this procedure for each channel.

If the second harmonic component is high, degauss heads and tespe guides
thoroughly, and repeat the measurement. A continuing high reading may indicate
either a faulty record amplifier output capacitor or a misadjusted bias amplifier.
Check the ERASE PEAK adjustment (previously described) initially. The mcord card
may be checked by substitution with another channel. If the record card is not at
fault, refer to the Bias Amplifier Alignment. '

iIf the third harmonic co.mponent is high, the two most likely reasons are that the
record level is set too high (reproduce calibration incorrect}, or the bias level is
incorrectly set. These levels can be reset as previously described.

Noise and Erasure Depth

1.

Prepare the machine as follows:

a. Thread a reel of tape of the type to be used (Amp‘ex 406 or equivalent) on
the transport.

b. Connect an osciillator to the line inputs. Set oscillator to 1 kHz and +4 dBm
output level. |

c. Place all NORMAL/SET UP/BIAS switches to SET UP. Place SEL
SYNC/REPRO switch in REPRO. Place INPUT MON/NORMAL MON ir
NORMAL MON.

d. Set all READY/SAFE switches to READY.

Place machine in record mode and adjust record level controls to give 0 vu
indication on vu meters (reproduce calibration should be aligned correctiv). Increass
oscillator level to +10 dBm. Record at this level for two or three minutes

Rewind the tape to the beginning of the recorded section and remove tre oscillator

input signal. The inputs should be terminated with a low impedance (650 ohms) or
shorted. Connect a vtvm to the line output via a bandpass fitter (see Figure 18).
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4. Place the machine in the record mode once again and read the residual noise of the
vtvm for each channel. For 8 and 16-track systems, the meter should read less
than -53dBm, and for 24-track systems, less than -48 dBm. If the ASA A"
weighted filter (Figure 19) is used, after correction for the insertion loss of the filter,
the meter should read -6b dBm or greater for 8 and 16-track systems or -51 dBm or
greater for 24-track systems.

2200PF 2200PF

VT A

FROM

LINE 2400P 100K 470K VTVM
OUTPUT —T~ 2400PF

NOTE:

INSERTION LOSS AT
1 KHz = 4 dB. (SUBTRACT
4 dB FROM VTVM READING)

O -0~ O

Figure 19. ASA “A"” Weighted Filter

NOTE ‘ ‘ ‘
The figures in step 4 are absolute noise levels. When referred
to the peak signal level of +10 dBm, the signal-to-noise ratio is

obtained; i.e., meter reads -55 dBm noise using bandpass filter,
therefore signal-to-noise ratio is 65 dB unweighted.

. If a wave analyzer is connected to the line output, the erasure depth may also be
determined. Measure the residual level of the 1000-Hz signal; the level should not
exceed -65 dBm.

N
N e

BIAS AMPLIFIER ALIGNMEN;i' FOR 8 OR 16 CHANNEL SYSTEMS
NOTE

This adjustment should normally be required only if a bias
amplifier card is used in a channel in which it was not
previously used or if failure of the card requires component
replacement. Operational indications that adjustment may be
required are excessive second harmonic noise or noise when all
other possible sources of the noise or distortion (e.g.,

magnetized heads or guides or faulty record amplifiers) have
been eliminated.

44



P

Prepare the machine as follows:

d.

Place the bias amplifier card of the channel to be aligned on an extender board
(Ampex part no. 4020153-01).

Place the NORMAL/SET UP/BIAS switch in BIAS.
Place the channel READY/SAFE switch in READY.

Remove tape from the transport and temporarily secure the end-of-tape switch
in the on position. v

Place the transport in record mode and proceed as follows:

C.

Adjust the BIAS CAL preset on the bias amplifier card to obtain a 2/3-scale
reading on the vu meters.

Adjust the core of T3 (nearest connector) to achieve maximum reading on vu
meter. '

Repeat this procedure for the core of T4 (furthest from connector).

Adjust the ERASE PEAK preset for maximum output and proceed as follows:

C.

Slowly adjust the core of T4 and note that there are two distinct peaks in the
vu meter indication with a slight dip in the meter reading. Set the core of T4
so that the meter is reading at the center of the dip.

Repeat step a for T3.

Check that ERASE PEAK is still set to give maximum output.

. The bias level should now be reset (as described in Record Alignment Produce), together

with the BIAS CAL preset.

NOTE

If a large readjustment to the bias level is necessary, step 3
should be repeated.
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5. Remove the extender card and replace the bias amplifier in the electronics chassis.

6. If necessary, recheck the second harmonic distortion at this time.

BIAS AND ERASE AMPLIFIER ADJUSTMENT FOR 24 CHANNEL SYSTEMS
1. Prepare the machine as follows:

a. Place the bias amplifier card of the channel to be aligned on an extender board
{Ampex part no. 4020153-01).

b. Place the NORMAL/SET UP/BIAS switch in BIAS.
c. Place the channel READY/SAFE switch in READY.

d. Remove tape from the transport and temporarily secure the end-of-tape switch
in the on position,

2. Place the transport in record mode and proceed as follows: 0

é. Adjust the BIAS CAL preset on the bias amplifier card to obtain a 2/3-scale
reading on the vu meter.

b.  Adjust the core of T3 (nearest connector) to achieve maximum reading on the
vu meter.

c. Repeat this procedure for the core of T4 (furthest from connector).

3. Turn the ERASE PEAK preset fully counterclockwise and proceed as follows:

a. Turn the ERASE PEAK preset slowly clockwise. The bias level indication will
change very"slowly at first. Then the vu meter will indicate a sudden 2 to
3 dB drop. Continue turning the preset clockwise until the vu meter reading is
reduced another 0.5 to 1 dB below the initial drop.

b. Leave T3 and T4 cores in their peaked positions as per step 2.

4. The bias level should now be reset (as described in record alignment), together with
the BIAS CAL preset.

46




NOTE

If a large readjustment to the bias level is necessary, step 3
should be repeated.

Remove the extender card and replace the bias amplifier in the electronics chassis.

If necessary, recheck the second harmonic distortion at this time.

L.
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PARTS LISTS

TITLE

Master Maker Assembly

Record Equalizer PWA

Reproduce Equalizer PWA

Head Assembly, 1 Inch

Transport Assembly
Capstan ldler Housing
Reel Motor Assembly

Solenoid Assembly
Reel Hold Down Assembly

End-of-Tape Arm and Housing Assembly
Tape Lifter Assembly ‘
Tension Sensor, Assembly
Cable Assembly, Erase Head
Cable Assembly, Reproduce Head
Cable Assembly, Record Head
Harness Assembly, Tape Transport

Electronics Assembly
Bias Amplifier PWA
Record Amplifier PWA
Reproduce Amplifier PWA
Audio Switching PWA
Harness, Electronics Chassis
Harness, Head and Input Cabling

Head Assembly, 2 Inch

Transport Control Chassis
Capstan Servo PWA
Transport Control PWA

Motor Drive Amplifier Assembly
Motor Drive Amplifier PWA

Fan Assembly

Frame Assembly

Power Supply Assembly
Regulator-Oscillator PWA
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DRAWING NO.

+ ;4010210C

4020269G
4020270C
4020334~
4020360—
4030369—
4030375
13954D
1243031D
4030377~
4030379A
4030384A
4050686A
4050687
4050688A
4050708—
4020371C
4050433H
4050434G
4050435U
4050690A
4050691—
4050704—
4020372—
4020373A
40506928
4050706—
4020374—
4050698
4020379
4030383A
40506588
4050699A

PAGE

53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
93
95
97
99
101
103
105
107
109
111
113
115
117



TITLE DRAWING NO.

Control Box, 8, 16, and 24-Channel 4050646A
Circuit Breaker Assembly 4050647A
Input/Qutput Connector Panel (8 and 16-Channel) 4050685—
Meter Panel Assembly 4050707—

Meter Panel Cable Assembly 4050682—
Input/Qutput Connector Panel (24-Channel) 40507 15—
Motion Sense Assembly 4952610D

PARTS LISTS (Continued)

Miscelianeous Spare Parts Kit 4090024A

DRAWING NO.

13954D
1243031D
4010210C
4020269G
4020270C
4020334
4020360
4020371C
4020372
4020373A
4020374—
4020379—
4030369—
4030375—
4030377
4030379A
4030383A
4030384A
4050433H

NUMERICAL INDEX TO PARTS LISTS

TITLE

Solenoid Assembly

Reel Hold Down Assembly

Master Maker

Record Equalizer PWA

Reproduce Equalizer PWA

Head Assembly, One Inch

Transport Assembly

Electronics Assembly

Head ‘Assembly, Two Inch

Transport Control

Motor Drive Amplifier

Fan Assembly

Capstan ldler Housing Assembly

Reel Motor Assembly :
End-of-Tape Arm and Housing Assembly
Tape Lifter Assembly

Frame Assembly

Tension Sensor Assembly

Bias Amplifier PWA
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NUMERICAL INDEX TO PARTS LISTS

(Continued)

WBS7ERN BLecTReMOTIVE — SHEpPERD

CULVER LTy
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ElLecreoime SWIT<HNES

DRAWING NO. TITLE PAGE
4050434G Record Amplifier PWA 89
4050435U Reproduce Amplifier PWA 91
4050646A Control Box 119
4050647A Circuit Breaker 121
4050658B Power Supply Assembly . 115
4050682 Cable Assembly, Meter Panel - i 127
4050685— input/Output Connector Panel (8 and 16-Channel) 123
4050686A Cable Assembly, Erase Head - 77
4050687 — Cable Assembly, Reproduce Head 79
4050688— Cable Assembly, Record Head 81
4050690A Audio Switching PWA 93
4050691— Harness, Electronics Chassis 95
40506928 Capstan Servo PWA 103
4050698— Motor Drive Amplifier PWA 109
4050699A Regulator/Oscillator PWA 17
4050704— Harness, Head and Input Cabling 97
4050706— 'l"ransport Control PWA 105
4050707 Meter Panel Assembly 125
4050708— Harness Assembly, Tape Transport 83
4050715— Input/Output Connector Panel Assembly {(24-Channel) 129
4090024A Miscellaneous Spare Parts Kit 133
4952610D Motion Sense Assembly 131
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Record Equalizer PWA
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MATERIALS LIST

LT e | e | e J— =
212 | ! |B-1387-0l ——— | SFRING

I,_L 2 [B8- 1305500 —————— | BRPACKE] BeAYE (/IMIT R
V71347995708 ————~ | AATE, SOLENOID BASE
V17| 4 |Crears0] ———— | Socéholo

' =125 [m-ooe CONNECTOR , SOLOERLESS

212 | ¢ |v70-72¢ SCeEW.CAP~~ *8-32 ¥ /5146
A a7 [¢75-035, SCREN, (SEN) B B-37 x5 ANVG
21218 |ve3-co7 | AT, TEL7 I1DCkiN G WA —32
~ Voted 9 {600-009 | ————| TUBING *4[208)1D AKPASL
t { - li0]s03-030 WASHER,, NYLON Y4 1D x ¥200x Y32 THK]
A =11 |ota-o1s ADHESIVE

/

. y  TO2 ONLY
NOTES:

v 1. ASSY MaO.TO BE 13954-0f

" OR 138 54 ~02 . [
2. MOUNT 3ITEM IO 70 OPPOSITE

END OF SCLENOID PLUNGER @l
USING 1 TEM |1 CR EQuUIV ?

FIRST USED ON | NEXT AssY  |VEESION |

VR 1000 13950 ol
13960 -0\
_FR 1200 - |1220303 |-02
|1220304 |-O2

Ve 1109 | 52110 ~ol
Se 1) =01
VR 2000 _ | 1210956 [-ql
52018 <ol

S

13954D Sheet 1 of 1
Solenoid Assembly

(1]
~)

| I\\’ Next Assy: 4030375



7/ 23 V36517601 SPRING | REEL
/ HHE S L
- 21 [/363321-0!| SPEING , REEL
- H |2oVessesso0d #uv/8, LEEL
1 H 172 {243032.02) SHALT, £ENO8
-H 18|/3601090] SPRING, REEL
1 1 17| 47/-061{SCREW, PAN HD, PH. DR, 4-40 x 57,6 LG.
1 /6| SO/-008] WASKHER, FLAT, <4 .
3 W (4] /51018~ 030 ADHESIVE, THREAD LIOCKING, LOCKTITE GRADE C
WL e 42 or0-avs| s omESIVE - 1
—1H{H 73| a92-a58| M T JAM HEX, Vi6-/2 -
! 1247979 | SCREW, FLAT M, WEX SOC, /O-32 7% L
W RIAEIAR 1/ 108,057 | GREASE, MOLYLUBE
/ {10\ize3036 | aenoB _REEL
~1H i 3 |r242035-0) HUB-REEL
! & |1za3024-0] wasner
711 7 |1z430330i pE TANER
- THIH G \243030-0)| SHAF T - kMO8
Al 5 {523%-0] sokiyG-cam
! 2 12430680 SPRING - ENECGIZING
3B IRI 3523 01 SPeING - FINGER, HoLDOOWN
BT R 2 |52372-0/| FrvGER - Horo Lomy
1]/ 1 VE43083:00 CAM - ACTUATOR
194 1562 Of ~ v nowsie s ; I
P v e ST
P
A
B 2
; o1
1
A L—| 7
]
2 2 72}
il
© N =)

, S —
SecTION A-A ' ,'/szf,T @!
|
& @ AN @)
NOTES.! /

/1. PART NO. /S /24303/-04.

i 2. MARK PART NO. WiTH PREFIX ASSY " PER BDI-I. . L’A

D COAT CIRCULAR PORTION OF JTEM @ LIG#hTLY

WITH ITEM 11§ INSTALL IV JTEM & MNSTALL ITEM [/

WITH BOSSES OUTVOE OF THE SACINGLEGS FINSTALL ITEM 5.
D COAT EXPOSED THES ON I TEM /9 LIGNTLY

WITH ITEM /L

[E=> coar eovew sipe oF 17EM S wotw 1TEM 19
AND ASSEMELE 70O /TEM 7.

1243031D Sheet 1 of 1
Reel Hold Down Assembly

8 Next Assy: 4030375
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pPC2

TWIST WIRES
5 TURNS /1

' E BLACK
L?_\'\ RED PC
BLACK
@ RED Jﬂ pcz
oLy
[O}— .
AFF
@

A=A

SECTION

WIRE LEAD LENGTHS
FROM DL | 2.5
pa | PSS! 50
NOTES: TO PC Z 25
L. PART NO. IS 4030384.01. MEM 5] 20
2. MARK PART MO. WITH PREFIX
"ASSY' PER BDI-.
[E>> MOUMT ITEM 7 TO EXTREME EDGES
© OF ITEM | AS SHOWN USING ITEM G.
[ Wikt LEAD LEMGTHS FROM
P4 (ITEM Q) SHOWN IN TABLE.
Ml a] Gii-216 [\IRE INS STRANDED, 22 AWG, BLK
217 | 581-204 | DILDE, PHOTOVOLTAIC, SELEMIUM ]
Mol @ | 225-31c |TAPE. DOUBLE -SIDED.VINYL FOAM
i | 5]i72-010 |TERMINAL LUG, SOLDER, #6 - N
1|4 [ 133514 |COMNECTOR RECT PLUG 8PN |
{ |3 ]132-213 | LAMP FIXTURE INDICATOR, INCANDESCENT
| 2 | 000-373 [LAMP INCADESCENT, 28V, .06 AMP |
] 1 |4260143-01 | BKT MTG, LAMP AND PHOTOCELL |

4030384A
Tension Sensor Assembly

Next Assy: 4020360
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S, CHI-8: 01
42\ CHY -l 02
a3 \CHI7-2d+ 03

A ). oO—{+
cuirs-or 141
CH9 =02 ] !
cuize 03 | 2] 4 o B
,H_ At 2 -1= 5’1 10| é17-050 WICE , STCANCED | INSUL , &0 AWG RED
L s - %[0 (e -25¢ | wike, sTeancen, wsit. \ 20 AWG BLk
n‘t 3 BVl 3 66 303 [CrBLE, conx, 24446 —
é e[| 7 | 60C-257 | SLEEVIMG, SHRINKABLE, . 500 1.0,
A\C 7 8% | 6 | 600-256 | SLEEVING, SHOINKEHLE, 575 1D, -
(8] 5
! PICHS -8 Ot 1eii6116] 4 87-037
P CHI3~1a =02 yay - -
Pl Clis-24 +-03 3 | r42-023 | COWNECTOC , (it
O B 2
@ ] /
cwer:-03 M hd
cHE=-0r |V I o— 2
A T 15
cnz2.-03 | £]
cH7=-01 | B8] 3
cHIs=-02 [C _j L. e -
cwzsz-03 ol
cHB=-01 {F < 7 .
CHIG:-02 [k _j 3 o

CHe4-03 LI

WIRING DIAGRAM

X000 <-O1
3800 -0

©

4o ecop  (4) 8 PEGOD

MNOTES:

A PART NO. 1S 4050686 XX.
3 S MAKK PART NO. PER BDI-1.

3. MARK REF DES PER BDI-I.
: G 0, MARK "1, CH1-87 - 02, MARK U2, CH 9 6. -03 MACK /3 CHI7-84 "
6o -0, MARK PRI, CH 1-4F - O2,MARK “PICHI 12" O3 MAEL 57 CH17-80.
IE - Of, MARK “PLCHS-8.7" 02, MACK YOOI 16" O3 AIREE TP CHEr 247

4050686 A Sheet 1 of 1
Erase Head Cable Assembly

Next Assy: 4020360
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e

. P&, Cui-4+-0;

At
—

cHasor | F
CHIB:-02 [
Ched: 03

b% ] Eron iy
J7, CHI-B-01 IWNER b e
55"5777"?5 % [ ourer NER (T
o [~ . L eep t—
enr-on |A : T U o (4]
CHG =02 D \J B 5
CHI7= <03 i ] orin 3- ’;
i INNER m
eep [ j
o . |
 dn | e |2
CHIO-02 L LI - j
CA/8 «-08 ! ‘ ren 3‘ '(r
: : INNER —; ‘
—f} ok e " :
ire-ge [ NP |
cHite-02 [7 4 o |
CHI9» <03 ' e £
: INNER ?
w A W oy
a0l { : [ g
EEEIEE v U J"[ i LLB“( 2| mewsero i
oo OUTER Pl CA//.T_-/‘I“Q :
' T Pl CH21-24 = O5 ;
L wmER_ | T
cxi5n-01 |R A A b o " :
W Ex- n
1Y phee:
Cwzr B3 Lo e
]
: mNER
cwes-0r |V A-f njl[ LN P
o v
e el i
a i -~
; ourER |
‘ R ]
: fy o L eep ]
cH7=-or 18 0 i i
Giri8 ¢ -4 Ty
- —
H [ _ourer |
i b
L mnES IS .
fr W=l ry
R
7

34
T
n

WIRING DIAGRAM t

4) 2 oLaces

o= t
e OUTER
PR Q SHIELD
1 I2) OVER FLOATING OUTER
: MHIER SHIELD SHIELD
INNER l
SHIELD

}bDLﬂ'ES 6 ALACES

NOTES:
3 PART MO. IS 4O50687-XX
2 MARK PART NO. PER 8BDI-1,
MARK REF DES PER BDI-1.
O/, MARK “J7,CH 1-87 -02, MARK “J8, (HO-MB" -03 MALK “J9,CHI7-24
Ol MARK "D, CH /-4 O, MARK "pg.CN9-12F 03 MAKK "Fé ,CHIT-207
~Oly MARK *P6, CHE-8," -O2, MARK "Ré,CH (416,03 MALK A, HE 28"
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3% V Power Supply, -01

39 V Regulator PWA, -01

15/27 V Power Supply, -02

15/27 V Regulator PWA, -02
Transport Harness

Transport Control Wiring Diagram, -01
Transport Control Wiring Diagram, -02
Transport Control PWA
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Motor Drive Amplifier

Control Box

Electronics Interconnect Diagram
Audio Switching PWA

Reproduce, Record, and Bias PWA's
Meter Panel

NUMERICAL INDEX TO SCHEMATIC DIAGRAMS

TITLE

39 V Power Supply, -01
Electronics Interconnect Diagram
Motor Drive Amplifier

39 V Regulator PWA, -01

15/27 V Regulator PWA, -02
15/27 V Power Supply, -02
Circuit Breaker Assembly

Audio Switching PWA

Transport Control PWA
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FAST BLO

NOTES: UNLESS CTHERWISE SPECIFIED

1. CAPACITANVE VALUES ARE IN MICROFARADS .,
2. RESISTANCE VALUES ARE IN OHMS.

(37 1S TRANSISTOR 1O HAVE WEAT Sink.
[ PRINARY AND SECONDARY TRANSFORMER LEADS

TO BE TWISTED TOGETHER

75V

I

ASSY 4050699
39V REGULATOR/ OSCILLATOR

REFERENCE OE SIGNA“ONH

NOT USED |

4840299-
39 V Power Supply, -01

Ref. Assy: 4050658

Sheet 1 of 1
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NOTES UNLESS OTHZ #SE SPECIFIED
I CAPACITANCE VALUES ARE IN MICROFARADS,

2, RESISTANCE VALUES ARE IN OHMS.
REFERENCE DF SIGHATIONS |

372> 1S TRANSISTOR TO HAVE HEAT SINK.
uov
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