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1 .1 GENERAL 

SECTION I 

DESCRIPTION 

The MM-1000, Master Maker, Series of recorders is designed 

to provide all master recording studios, television studios 

and motion picture production studios with a complete multi­

channel recording and reproducing facility. The MM-1000 is 

available in 8, 16 or 24 channel configurations a1\ with 

solid state electronics for maximum quieting. Television 

audio, at its most spectacular, may now be recorded 

synchronously with video recorders, eliminating the shaky 

dependence upon a single audio track. Artists or musicians 

who were not present at any other recording session can be 

added and mixed at any convenient time or complete plays 

can be ass em b 1 ed, 0 n e act 0 rat a tim e a s, a 11 t r a c k s h a vet h e 

same base-time reference through the ISe1-Sync" system. 

Actual performance time can be greatly shortened at any 

given session as mixing, balance and blending can be 

accomplished subsequently by the director and engineer. 

All channels have Sel-Sync (Selective Synchronization) to 

utilize record heads as playback devices thus enabling the 

artist to listen to any other prerecorded track while 

recording other tracks, all having an exact time relationship. 

No switching transients are present when switching Sel-Sync 

in or out. 
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1.2 TAPE TRANSPORT (FIGURE 1-1) 

The tape transport was designed specifically for the heavy 

duty of transporting wide tape and will handle one inch or 

two inch tape smoothly, well within the confines of its 

specifications. A rigid die cast base is used to mount all 

components of the tape transport to assure machine-precision 

movement of the tape. Mechanical features allow changing 

from one tape width to the other in a matter of a few 

minutes. 
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The transport speeds are 7-1/2 and 15 IPS. Speed selection 

is made on a single push switch having a lighted display of 

the speed bein0 used. Equalization is automatically 

switched at the same time. Machines with speeds of 15 and 

30 IPS are available upon request. 

Each turntable is driven by its own inductive motor with 

electrically controlled tensions. Brakes are electrica1-

mechanical. Turntables will accept NAB hubs only and will 

accommodate reels or pancakes of up to 1411 in diameter. 

Motion sensing is included to insure smooth transition from 

one operati~g mode to another. Automatic tape lifters 

extend during fast mode operation; defeatab1e for fast 

editing. An optional motor drive amplifier can be used to 

achieve special effects or to change pitch. 

Scrape flutter is practically non-existent due to jeweled 

bearing scrape flutter idlers (Figure 1-2). The record and 

reproduce heads are completely enclosed in MU metal shields 

to exclude external signals. Head shields open completely 

for cleaning and deguassing. The entire head and capstan 

assembly is enclosed in a lift top housing to minimize 

dust accumulation. 
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FIGURE 1-2 

The tape path also includes a viscous damped flutter idler 

and two silicone damped tape tension arms. Tension arms, 

(Figure 1-1), when moved to their respective outboard 

positions, release the brakes on the adjacent turntable 

to facilitate rotating the table by hand. Dash pots ease 

the return to neutral when the arms are released. (Figure 1-3). 

A tape position index reads hours, minutes and seconds 

with repeat accuracy of +0.1% at 15 IPS. 
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FIGURE 1-3 
DASH POT ASSEMBLY 

1.3 RECORD/REPRODUCE ELECTRONIC UNIT (FIGURE 1-4) 

One record/reproduce electronic unit is required for each 

channel. The unit consists of an electronic chassis, 

switching, and three plug-in printed circuit modules for 

record, reproduce and bias amplification. A modular plug-in 

circuit board for equalization (NAB or CCIR) is an appendage 

to the reproduce module. Alignment points are accessible 

from the front of each unit and are concealed by one cover 

plate. The record/reproduce units are interchangeable 

between electronic units, in whole or in part, to minimize 

down time. 
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FIGURE 1-4 
ELECTRONIC UNIT 

A single bias oscillator supplies all channels, eliminating 

any possibility of interchannel beats. Bias and erase 

frequency is 150 KHz. 

Front panel controls are Record Level, Reproduce Level, 

Record Selector and Output Selector. A large VU meter 

monitors all the functions of the unit. 

Cabling is extended from the rear of each electronic unit 

to a central patch panel, lower right hand rear of console, 

for easy access. 

Internal strapping provides either +4 dBm or +8 dBm output 

levels, easily changeable. The machine is shipped with a 

dummy plug in the accessories socket providing 100 K1L 

unbalanced bridging input for each electronic unit. A 20 K~ 

balanced line input is also provided for each electronics 

unit. 

1.4 CO~FIGURATIONS (FIGURE 1-5) 

The MM-1000 comes with three basic electronic configurations: 

8, 16, 24. Two console configurations allow maximum 

flexibility. The expandable version contains 8 channels in 
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the console overbridge. In 16 channel versions the 

additional 8 are housed in the console base. For 24 channel 

set ups 8 more channels are housed in a side rack (Figure 

1-5A). A single console 24 channel version is also 

available (Figure 1-5B). 

FIGURE 1-5 
CONSOLE CONFIGURATIONS 

1.5 HEAD ASSEMBLY (FIGURE l-2) 

Heads are mounted on a rigid machine milled block to retain 

alignment and allow quick head changes without disturbing 

alignment. Tape guides and scrape flutter idlers are also 

mounted on the head block. Grip handle plugs are used for 

electronic hook up of heads. 
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Tape Widths 

Tape Speeds 

Reel Size 

Inputs 

Outputs 

Equalization 

Electronics 

Motion Sensing 
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TABLE 1-1 

SPECIFICATIONS 

1 II ••••••• 8 t r a c k 

211 ....... 16 or 24 track 

7 . 5 & 1 5 IPS (1 5 & 30 IPS, 1 II 0 r 2 II 

available on special order) 

NAB hub only up to 1411 diameter 

lOOK ohms unbalanced. 
Convertable to 20K ohm balanced with 
supplied bridging transformer. Accepts 
line levels from -17 dBm to produce 
operating level. 

600 ohms balanced or unbalanced with 
nominal output levels of +4 dBm or +8 dBm. 

Aut6matic switching with speed change. 
Unit shipped with NAB plug-in equalizntion 
circuits; ccrR plug-in circuits are 
available. 

All electronics are solid state. 
Plug-in printed circuit boards for record, 
reproduce, equalization and bias amplifiers. 
Regulated power supplies: 24V DC 39V DC 

Silicone damped relay system to smoothly 
regulate changes from one transport mode 
to another to preclude spilling or 
stretching tape. Switching directly 
from fast mode to play is permissible. 



Overall Frequency 

Signal to Noise 

Ratio 

Third Harmonic 

Distortion 

Bias/Erase Freq. 

Flutter 

Cross Talk 

Timing Accuracy 

Tape Position 
Index 

Timing Reference 

lS IPS +2 db 30Hz - 18kHz 
7.S IPS +2 db 30Hz - lSkHz 

7.5 or lS IPS. 60 db or better, 8 and 16 

channel. Peak record level to unweighted 
noise (30 Hz - 18kHz). Includes bias, 

erase and playback amplifier noises. 
(Based on using Ampex 404 tape or equivalent.) 

7.S or lS IPS. Below 1.1% at normal 
operation level. 

150kHz. Selective erasure on each channel. 

lS IPS below 0.08% RMS 
7.S IPS below 0.1% RMS 

Percentage of total flutter is measured by 

the methods of the ASA 257.1-1-1954, in a 
band 0.52200 Hz, while reproducing an 

Ampex flutter test tape (flutter on test 
tape less than 0.03%). 

-50 db minimum, 8 & 16 channels at 500 Hz. 

~O.l% (~1.8 seconds in 30 minute record time) 
for a reel of tape recorded, rewound and 

reproduced on the same unit; +0.2% from 
unit to unit. 

Reads hours, minutes and seconds with repeat 
accuracy of +0.1% at 15 IPS. 

AC line is standard. Optional motor drive 

amplifier allows capstan to be driven from 
external frequency standard or from 

internal variable frequency oscillator. 
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Heads Eight track stacks have adjustable azimuth, 
zenith and height. 16 and 24 stack heads 
are fixed. 

Start Time To full speed, 7.5 or 15 IPS in 0.5 seconds. 

Rewind Time 1.4 minutes for 10.5 inch reel of 1.5 mil tape. 

Power Requirements 117 volts AC, 60 Hz (50 Hz units with mu1ti-

Dimensions 
8 or 16 Channels 
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tapped power input transformers are 
available on special order) . 

MM-1000-8 1.7 KVA Max. 
MM-1000-16 1.9 KVA Max. 
MM-1000-24 2. 1 KVA Max. 

Height: 42.5" plus overbridge, total 65 inches 
Wid t h : 42 . 3 II 

Depth: 27.5" 
Weight: 8 channel approximately 500 lbs. 

16 channel approximately 630 lbs. 
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DESCRIPTION 

TABLE 1-2 

ACCESSORIES 
FIGURE 1-6 

Capstan Motor Drive Amplifier 
Remote Transport Control 
Remote Sel-Sync System Control 

Electronic Timer 

Conversion Kits 

8 channel 
16 channel 
24 channel 

Timer Readout With Control Panel 
Readout Only 
8 to 16 channels 
8 to 24 channels 

16 to 24 channels 
Head Assemblies - Includes 

Erase, Record & Reproduce 
Heads 

8 channel 
16 channel 
24 channel 

Plug-In Units 

Extender Boards 

Alignment Tape 

Microphone Preamplifier 
Balanced Bridging Transformer 
Line Matching Transformer 
Reproduce 
Record 
Bias Amplifier 
Power Supply 
CCIR Equalization Module 
15 IPS NAB, Full Track 

1" 1 5 IPS, 8 T r a c k 

7.5 IPS,NAB, 8 Track 
2" 15 IPS, 16 Track 

15 IPS, 24 Track 
Low Noise Mastering Tape 

10-1/2" NAB Reel 434 - 2" x 2500' x 1.5 mil 
(Other Configurations Available) 

444 - 2" x 3600' x 1.0 mil 

AMPEX PART NO. 
4940147-01 

4940148-01 

4940149-01 

4940149-02 

4940149-03 

1805179-01 

1805325-01 

4940150-01 

4940150-02 
4940150-03 

4952309-01 

4952398-01 

4952518-01 
4010066-01 

4580200-01 

4580200-02 

4020151-01 

4020152-01 

4020153-01 

4020154 

4020269-03 

4690005-01 

4690006-01 

4690007-01 
4690018-01 

4690019-01 

973311 

973111 
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REMOTE CONTROLS 

FIGURE 1-6 
ACCESSORIES 

MOTOR 
DRIVE 
AMPLIFIER 
AND 
SYNC LOCK 
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2.1 UNPACKING 
2.1.1 General 

SECTION 2 
INSTALLATION 

Examine equipment for any signs of damage. Inventory 
the shipment with the packing list to determine that 
all items shipped have been received. Immediately 
report any damage or shortages to BOTH the Ampex 
representative and the transporting company. 

Remove all packing materials and masking tape, rubber 
bands, etc., used to hold moveable parts during transit. 

Inspe~t casters and caster mountings for damage and 
freedom of movement. 

2.1.2 Console Mounted Equipment 
Equipment ordered with the console is shipped factory 
mounted with cable connections completed. Make sure 
connectors are firmly in place. Plug-in electronic 
modules are in place behind a front cover plate on 
each electronic assembly. Remove plates and press 
in on module handles to ensure firm seating and contact. 

2.1 .3 Head Cab 1 e Connecti ons 
Head cables are of a special plug-in type. Press on 
the plug to ensure firm seating. 

2.1.4 Unmounted Equipment 
Equipment not ordered with consoles is shipped 
separately. Extra care should be taken during 
unpacking to guard against loss of any mounting 
hardware. MM-1000 electronic assemblies may also be 
mounted in a standard 19 inch rack; 3-1/2 11 vertical 
space is required for each unit. 
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2.2 CONNECTING UNITS 

2.2.1 AC Connection 
Units should not be connected to AC sources of less 
capacity than those shown in Specifications Table 1-1. 

2.2.2 Signal Connections 
Signal connections are located on the rear of the 

console, lower right, and are standard 3 pin XL 
receptacles with opposite genders for input and 

output. Mate the supplied connectors to them. 

2.2.3 Balanced Line 
Signal input and output connections are the same. 

Balanced line: 2 conductors with shield: 
Pin 1 = shield 

Pin 2 = signal ground 
Pine 3 = signal 

This hook up results in: 
1. The dummy (octal) plug shipped in the unit 

produces a lOOK ohm unbalanced input. 
2. The bridging transformer, supplied as a plug-in 

unit, will replace dummy plug to produce a 20K 
ohm balanced input. 

3. The optional line matching transformer provides 

a balanced line input with a gain of approximately 
14 db and input impedance of 600 ohms. 

2.2.4 Unbalanced Line 
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An unbalanced line has only one conductor and a shield. 

Pins 1 and 2 of the XL connector should be strapped 
together to produce results shown in 2.2.3 with 
plug-in accessories. 



2.2.5 Line Termination (Figure 2-1) 
The two position switch is usually in the OFF position 
except for test and adjustment procedures. If, 
however, the equipment is used to drive a high 
impedance load, 2K ohms or more, the switch MUST be 
in the ON position. 

2.3 OUTPUT STRAPPING 

Accessory Socket 
Record Relay 
Line Termination 

Jll - Power In 
J14 - Record Lamp Out 
Fl - Unit Fuse 

FIGURE 2-1 
ELECTRONICS UNIT, REAR 

Record/reproduce units have provisions for output levels of 
+4 dBm and +8 dBm. They are shipped with the strap in the 
+8 dBm position. To restrap to +4 dBm: 
Step 1. Remove top cover from electronic unit. 
Step 2. Locate terminal strip TB3 toward the rear on the 

right hand panel. The jumper wire between terminals 
2 and 3 is connected for +8 dBm. Reconnect this 
wire between terminals 1 and 2 for +4 dBm. 

Step 3. Recalibrate the record, reproduce and bias levels 
per Section 4. 
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2.4 INSTALLING ACCESSORIES 

2.4.1 Microphone Preamp 

To record directly from a microphone, the optional 
microphone preamp (Ampex Part #4010066) must be 

installed in the accessory socket. 

2.4.2 Remote Control Units 

Installation and checkout procedures accompany remote 
control units when shipped. 

2.4.3 Capstan Motor Drive Amplifier 

Installation and checkout procedures accompany MDA 
units when shipped. The MDA has an adjustable 

frequency range from 45 Hz to 65 Hz. 

2.4.4 Conversion Kits 
Conversion kits contain the head assembly, additional 

channels of electronics, harness and complete 

instructions for hook up. 

2.4.5 Head Assemblies 

Additional head assemblies are desireable. Converting 

to a different number of tracks or changinq tape 

size requires a minimum of time. 

2.4.6 Electronic Timer 

When shipped, this unit contains complete installation 
instructions and can be ordered in two configurations: 

timer readout with control panel; readout only. 

2.4.7 Extender Boards 
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Used to extend plug-in modules outside their housing 

to allow work and measurements to be made on live 

circuits. 



SECTION 3 
OPERATION 

3.1 TAPE TRANSPORT, FIGURE 3-1 
Controls and Indicators 

3.1.1 Main Power Switch 

3.1 .2 Speed- Swi tch 

3.1.3 Local-Remote 
Switch 

Supplies power to all functions. 
Lights should appear in: 

All VU meters 
Speed switch 

Local - remote swi tch 
Lift - defeat switch 
Stop switch 
Master Sel Sync switch 
All channel selector switches 

An alternate action push button 
to change play/record speed. 
When button is pressed, one half 
the push button lights up to 
indicate the selected speed. 

Alternate action push button with 
lighted indicator showing remote 
or local. It is used to switch 
transport control from the console 

to a remote switch. Local-remote 
switch locks out controls not 
lighted in the indicator whether 
or not remote SWitching unit is 
plugged in. 

3.1.4 Lift-Defeat Switch Illuminated 3 position switch to 
control tape lifters as follows: 
Lift: Tape is lifted from heads 

regardless of operating mode 
Auto: Tape is automatically 1ifted 

in either fast mode 
Defeat: Tape will not lift in any 

mode 
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Electronic Units-

Speed Selector 

Local-Remote 

Lift-Defeat 

Sel-Sync 
Bias Trap 

Sel-Sync Ga;n------__ ~~ 

Page 3-2 

FIGURE 3-1 
CONTROL LOCATIONS 

Master Sel-Sync 

Channel Selectors 

Record Indicators 

Rewind 

Fast Forward 

Play 

Stop 

Record 

Power Switch 



3.1.5 Rewind 

3.1.6 Fast Forward 

3.1.7 Play 

3.1.8 Stop 

3. 1 .9 Re co rd 

A push button holding relay that 

illuminates when engaged. Moves tape 
onto supply reel at fastest speed. 

It activates tape lifters when 
lift-defeat switch is in AUTO. It 
disengages when any other tape 
motion switch ;s pressed; i.e., 
fast forward, play, stop. 

Same operation as REWIND in opposite 
direction, onto take-up reel. 

Illuminated push button holding relay 
to put the transport in Play mode 
at speed selected on speed switch. 

Pressing any of the other three tape 
motion switches will disengage it. 

Stops all tape transport and record 

functions. 

Starts the record function on channels 

selected for record. Must be used 
in conjunction with or after Play 

switch has been engaged. 
NOTE: Accidental or erroneous 

activating of the Record 
switch can result in unwanted 
erasures. Plan ahead! 
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3.2 ELECTRONIC SWITCHES ON MAIN CONTROL PANEL 
Although they control functions within the electronics units, 
the following switches are located on the main console 
control panel: 
3.2.1 Master Sel-Sync 

Switch 

3.2.2 Channel Selector 
Switches 

Alternate action push button with 
illuminated indicator. In Sel Sync 
position all channels are in Sel 
Sync except those channels actually 
in record at time switch was thrown 

Individual channel selector switches 
allow separate channel selection 
of the following: 

Record: A red indicator lights up 
for selected channel after 
record button is pressed. 
Channel is then recording. 

Non­
Record: 

Sel­
Sync: 

Electronics are set for 
reproduce. 
Record heads serve as 
reproduce heads. 

3.3 RECORD/REPRODUCE ELECTRONICS UNIT, FIGURES 3-2, 3-3 
One unit is required for each channel. Unit is made up of 
plug-in circuit boards containing: record amplifier, reproduce 
amplifier, bias amplifier. Alignment controls are located on 
the front of each plug-in board. 
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Controls 
3.3.1 Reproduce level 

3.3.2 Head Phone Jack 

3.3.3 VU Meter 

3.3.4 Record Selector 

3.3.5 Output Selector 

FIGURE 3-2 

FIGURE 3-3 

To set produce volume. 

For monitoring. 

To read level of record. 

Rotary knob on the front of electronic 
unit. Place in READY position and 
leave it. Control is then vested 
in CHANNEL SELECTOR switches. 

Three position lever switch having 
the following functions: 

Repro: The signal coming from the 
tape is connected to the VU 
meter, monitor and output 
lines. 

Input: The signal to be recorded is 
connected to the VU meter, 
the monitor and the output 
lines. 

Bias: Bias signal, when unit is in 
record mode, ;s connected to 
the meter. 
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3.3.6 Record Level Rotating knob to establish record 
level. 

3.4 REAR CONTROLS AND CONNECTIONS, FIGURE 3-3 
Have all been remoted to other locations on console for 
convenience except Accessories Socket, J8, and line terminations 
switch. 
3.4. 1 

3.4.2 

Accessories Socket 
J8 

Record Relay, Kl 

3.4.3 Power and Control 
Input, Jll 

3.4.4 Line Termination 
S3 

3.5 SAFETY SWITCH 

An octal socket for plug-in input 
units; microphone preamp, balanced 
bridging transformer, line matching 
transformer and dummy plug. 

Switches electronics into record 
function on channels selected by 
CHANNEL SELECTORS. Activates from 
RECORD button on Transport Control 
Panel. Powered from 24V DC supply. 

Ten pin Cinch-Jones plug. Provides 
electronics unit with: 39V DC to 
electronics, 24V DC to record relay, 
bias and transport common. 

Two position rotary switch to 
terminate output in 600 ohm 
balance line. Usually in OFF 
position except for alignment 
procedures or when output is fed 
to a high (2000 + ohms) impedance. 

Located on supply tension arm. Automatically stops tare 
motion and record function is tape should run out or break. 
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3.6 OPERATION 
NOTE 1: Always bulk erase prerecorded tape prior to re-recording. 

It may have been previously recorded with a different 
head configuration, and the selective erase head of 

the MM-1000 might miss part of the old recording. 
NOTE 2: Clean and deguass the heads and tape path prior to use 

of the machine or after each 8 hours of use. 
NOTE 3: Allow 15-30 minute warm up period prior to use or 

prior to check out. After warm up the machine will be 

more stable both electrically and mechanically. 

3.6.1 Threading Tape 

3.6.2 To Record 

Use low-noise tape; Ampex 400 Series 

or equivalent. The tape path is 
shown in Figure 3-4. Turn power on. 
Place full reel on supply turntable, 
hold supply tension arm to left to 
release supply brake and pull off 

a p pro xi mat ely 36 11 tap e . 0 pen he a d 
cover and head shield cover, thread 

tape, and reset tape indicator. 
Close head gates and cover. 

Select channels to be recorded on 
channel selector switches. Note 
reading on tape indicator. Select 

transport speed. Local remote switch 
positioned to desired control 

location. Tape lifters to AUTO. 
Master Sel Sync to PLAY. All record 

selector switches on channel 
electronics to READY. (They should 

be left in READY at all times.) 
Record level to desired operating 
level. Monitor set up as required. 
Push PLAY and RECORD simultaneously. 
Check red indicator lights on 
channel selectors for record indi­

cation. Monitor VU meters on 

recording channels. 
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3.6.3 To Reproduce 

3.6.4 Use of Sel Sync 

Channel selectors to NON-RECORD. 
Set transport speed. Set local­

remote switch as required. Tape 
lifters may be defeated for fast 
edit, but should be returned to 
AUTO for reproduction. Master Sel 

Sync switch to PLAY. Output 
selectors on channel electronics to 

REPRO. Reproduce level set as 
required. Push PLAY button. PLAY 
button may be pushed while operating 

in either of the fast modes. 
Motion sensing will take the transport 

through the stop cycle and into 
play automatically. 

Sel Sync (Selective Synchronization) 
switches the reproduce function 
onto the record head of channels as 

selected. This gives the same time 
base relationship for channels 

being reproduced and recorded. Set 
channel selectors in record for 
channels to be recorded (added to 
existing recorded channels). Start 

record function. Push Sel Sync 
master switch. All channels not 

actually recording will be switched 
to the record head for reproducing. 

Channels thus recorded will have the 
same time reference as those pre­
recorded. Using Sel Sync does not 

disturb the pre-recorded tracks. 
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SECTION 4 
~~AINTENANCE 

4.1 ALIGNMENT PROCEDURES AND CHECKOUT 

Tape transport checkout and adjustment. It is suggested 
that a form similar to those shown in Figures 4-8, 4-9 be 

produced and used for a permanent record. 

4.2 Transport checkout and adjustment procedures should be made 
in order presented here to preclude having to repeat certain 
procedures. Incorrect tensions on some assemblies can 
influence measurements being taken on other assemblies. 
Equipment required: 
0-2 lb., 0-10 lb. Spring scales, Standard NAB reel, 3-4 

foot length of nylon cord with small loop tied in one end, 
preclslon rule, small precision square, technicians tools 
and Ampex test tapes as required. 
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v 

I 
ADJITSTME NT 

OJ ADJUSTMENT POINT to 
CD 

~ I 4.2. 1 Figure 4-1 I 
N SUPPLY BRAKE Tighten nuts 

HIGH BRAKE to tighten 
TENSION brakes & vice 

versa. 

4.2.2 I Figure 4-1 
SUPPLY BRAKE 
LO BRAKE 
TENSION 

4.2.3 I Figure 4-1 
TAKE UP BRAKE 
HIGH TENSION 
LOW TENSION 

INPUT OUTPUT 
UPERATITG I 

MODE ADJUST TO 

Power Off 

Power Off 

Wind cord clockwise on 
reel. Pull with spring 
scale 0-10 lb. Read 
while in steady motion 
70+8 oz. for 1" 120 + 
4 oz. for 211 
Adjust 2 nuts equally & 
recheck. Unsteady 
reading during steady 
pull indicates unequal 
adjustment. 

Wind cord counter clock­
wise 0-2 lb. scale 16 
+ 2 oz. for 1 11 , 24 + 2 
oz. for 2". Adjust­
single nut position on 
Dpposite side ~f brake 
drum. 

Same procedures. Wind 
cord counter clockwise 
for high tension, clock­
wise for low. 
70 oz + 8 = high 1" 
120 oz-+ 4 = high 2" 
16 0 Z +-2 = low 1" 
2 4 0 Z "+ 2 = low 2" 
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CAPSTAN IDLER SOLENOID ADJUST 

~ 

MOTION ILHIGH-/ TAKE UP 
BRAKE ADJUSTI~ 

"-

SENSING LOW BRAKE ADJUST I \ ~ ~ 
U 

-a TAPE LIFTER SOLENOID TENSION ARM BRAKE RELEASE H 
DJ ~ " c.c 

CAPSTAN IDLER SOLENOID "I m ~" 1.1 

~ M 0 
I FIGURE 4-1 • (.oj ~ 



-0 
OJ 
lD 
CD 

-J::> 
I 

-J::> 

ADJUSTMENT 

4.2.4 
SUPPLY 
HOLD BACK 
TORQUE 
PLAY 

4.2.5 
SUPPLY 
HOLD BACK 
TORQUE 
FAST FORWARD 

4.2.6 
TAKE UP 
TORQUE 
PLAY 

ADJUSTMENT OPERATING 
POINT INPUT OUTPUT MODE 

Figure 4-2 Play 
R2 
Mounted on 
hinged drop 
out, front 
side of relay 
control box, 
machine rear. 
Figure 4-5 
Increase 
resistance ::: 
dec rea set 0 r qu E 

Figure 4-2 Fast 
Rl Forward 

Figure 4-2 I Play 
R3 
Red & White 
Wire 

I 

ADJUST TO 

Tape or block supply 
tension arm away from 
rest position to defeat 
auto shut off. 
Wind cord counter clock-
wise on supply reel, 
0-2 lb. scale. 
Press play button. Adjust 
R2 for 9-11 oz. fo r 1" 
9 -11 oz. for 2". 

I 

3-4 oz. for 1" 
1-2 oz. for 2" 

Reel on take up turntable 
wind cord clockwise. 
0-2 lb. scale. Press 
play button, wait a few 
seconds for boost torque 
to drop out. 
15-17 oz. for 1" 
23-25 oz. for 2" 

I 
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, 
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~ ~ 

I • M Q 

• ~ 



-0 
s:u 

tel 
CD 
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ADJUSTMENT 

4.2.7 
BOOST TORQUE 

4.2.8 
CAPSTAN IDLER 
PRESSURE 

ADJUSTMENT 
POINT 

Figure 4-2 
R3 
Orange & White 
Wire 
vJith a piece 
of cardboard 
block K7 
closed (actu­
ate position) 
lower right 
hand relay, 
relay control 
box 
Figure 4-3 

Lock nut on 
capstan sole­
noid spacing 
bolt 
Figure 4-1 

INPUT OUTPUT 
OPERATING 

MODE I ADJUST TO 

Play 

Play 

Reel on take-up turntable, 
wind cord clockwise. 0-10 
lb. scale. Press play 
button. 
70-80 oz. 

Allow 30 minute warm up in 
play mode as tension will 
change due to increased 
solenoid resistance from 
heat. 
Remove plug on capstan motor. 
Figure 4-4 
Tie 0-10 lb. scale to a 
length of tape. Put machine 
in play & place tape between 
capstan & idler. Hold cap­
stan from turning, pull tape 
through. Required tension = 
40-48 oz. 
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FIGURE 4-2 
TORQUE ADJUSTMENTS 

FIGURE 4-3 
CONTROL RELAY BOX 

___ R3 

Rl 
R2 

K-7 

24V 
POWER 
SUPPLY 
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ADJUSTMENT 

4.2.9 
HEAD 
ADJUSTMENTS 
8 T RA C K 
HEIGHT 
RECORD & 
REPRODUCE 
HEADS 

4.2.10 
RECORD & 
REPRODUCE 
ZENITH 

ADJUSTING 
POINT 

Height adjust 
screw 
Figure 4-5 

Zenith adjust 
screw 
Figure 4-5 

INPUT OUTPUT 
OPERATING 

MODE I ADJUST TO 

Power Off IMeasure with preC1Slon rule 
bottom of lowest track 
(channel 8) is .370" above 
head mounting plate. 

Power Off IRemove head shield gate. 
Place small precision square 
on head mounting plate and 
against the face of the head, 
check for perpendicularity. 
There is an interaction 
between height and zenith 
adjustments. Recheck & 
readjust as necessary. 
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FIGURE 4-4 

CAPSTAN DRIVE ASSEMBLY 

DUMMY 
PLUG 

TENSION 
~_---"'--SCREW 

FIGURE 4-5 

HEAD ADJUSTMENTS 

[
ZENITH 
HEIGHT 
AZIMUTH 
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!.O 
ro 

~ 
I 

!.O 

AOJUSH1ENT 
ADJUSTING 

POINT INPUT OUTPUT 
OPERATING 

MODE ADJUST TO 

4.3 ELECTRIC~L AND ELECTRO~ICS ADJU$TMENTS 

EQUIPMEN~ REQUIRED: 

DC Voltmeter, 20,001 ohm/volI· VTVM, He~lett paCkard!MOdel 4000 or equivalent. 
Signal generator, H wlett Pa kard Model 4000 or equiv lent. 
Noise filter (see F gure 4-7. One of following Ampe Standard Alignment Tapes: 

TAPE 

15 IP Full Track 
15 IP 8 Track 

7.5 IP 8 Track 

T Y P E iF E ~ U A LI Z A Til 0 N 

NAB 
NAB 
NAB 

Techni~ians hand tools, inter~onnect cabl~s 

4.3. 1 
39V POWER 
SUPPLY (TO 
ELECTRONICS) 

R712 
Figure 4-6 

There i 
Power S 
each 4 
electro 
wall, b 
right s 
master 

one 39 VDq Play 
pply for 
ets of 
i c s, 1 0 cat eld rea r 
ttom. #1, extreme 
de, also contains 
ias oscillator. 

AMPtX STOCK NUMBER (Specify 1" or 
2 " ) 

4690005-01 
4690006-01 
4690007-01 

Each power supply must be 
checked individually with 
reproduce loading. 
Measure between Pin 9 
(Positive) and Pin 5 
(Negative) on any of the 4 
output receptacles (10 pin 
Cinch Jones) 
39V + 1/2 Volt. 
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FIGURE 4-6 
POWER SUPPLY ADJUST 

.047 12K 

--

O>--~n---__ --'V\Iv----'-·----_O 

LINE 
OUT 

11 OK 

FIGURE 4-7 
BAND PASS FILTER 

VTVM 

POWER SUPPLY 
CIRCUIT BOARD 

VOLTAGE 
ADJUST 
R712 
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ADJUSTMENT OPERATING 
ADJUSTMENT POINT INPUT OUTPUT MODE ADJUST TO 

4.3.2 
24V DC 
POWER SUPPLY 

4.3.3 
REFERENCE 
LEVEL 

4.3.4 
REPRODUCE 
~ZIMUTH 

Pre-set at 
factory. 
Figure 4-3 

Reproduce 
level, each 
electronics 
Figure 3-2 

Ampex 
test taoe 

Output 
Selector 
to Repro. 

Azimuth adjustl Test tape I Same 
nut, right 
side, top of 
reproduce 
head. 
Figure 4-5 
Use 1/4" nut 
driver. 

A 11 channels 
Sel-Sync, 
Play. 

Record sel­
ector on 
electronic 
units to 
Ready. 
Channel sel 
ector to 
non-record. 

Same 

This places max. load on 
24 volt supply. ftll 
functions should remain 
in steady operation. 

Monitor any channel: 
earn hones or speaker amp 
to follow signals on test 
taoe. 
First tone is reference 
tone at 700 Hz. Adjust 
all Reproduce Level 
controls to Zero VU for 
15 IPS tape, -10 VU for 
7.5 IPS tape. 

Peak to max. VU, all 
channels. This may 
require small compromise 
if all channels don't 
peak the same. 
NOTE: If Azimuth adjust 
is far off, minor peaks 
may occur. Look for 
minor peaks on either side 
of true peak. True peak 
will be higher than minor 
peaks. 



v 
OJ 

lO 
CD 

-P> 
I 

N 

I 

j ADJUSTMENT 

1
4 . 3 . 5 
RECORD HEAD 
AZIMUTH 
ALI G Nr~ENT 

4.3.6 
REPRODUCE 
EQUALIZATION 
EITHER TRANS­
PORT SPEED 
REPEAT PROCE­
DURE FOR 
OTHER SPEED 
USING APPRO­
PR·IATE TEST 
TAPE 

4.3.7 
SEL-SYNC GAIN 

ADJUSTMENT _1 POINT 

Record Head 
Azimuth adjust 
Figure 4-5 

Reoroduce 
Equalization 
Pots 
Figure 3-2 

Sel-Sync gain. 
Left front of 
console. 
Figure 3-1 

INPUT 

Test tape 

Test tape 

OUTPUT 

Output sel 
-ector to 
Reproduce 

Output 
selector 
to 
Reproduce 

OPERATINGj 
MODE 

Master chan 
-nel mode 
selector to 
Sel-Sync. 
Figure 3-1 
1 5 IPS. 

Channel 
selectors 
to non-rec­
o rd. 

j Play Mode. 
I ' 

AD,] U S T TO 

Repeat procedure for 
Reproduce Azimuth 
alignment using 7500 Hz 
signal of test tape. 
(5th tone on tape.) 

With 1st tone on refer­
ence tape establish zero 
reference on VU, 15 IPS 
or - 10dB for 7.5 IPS. 
Adjust appropriate pots 
on equalizer board to 
achieve flat response 
from remaining tones on 
test tape. 
Readjust if necessary to 
meet specification. 
Repeat for remaining 
channels. 
Reoeat entire procedure 
for other speed using 
appropriate tape and VU 
reference. 

Test tape jOutput tlChannel sel-Using 1st tone on test 
selector 0 ectors on tape, 700 Hz reference 
Reproduce. non-record. level, adjust Sel-Sync 

Master chan-aain to zero VU on each 
nel mode channel. REMOVE TEST 
selector to APE FROM MACHINE. 
Sel-Sync 
Play mode 
15 IPS. 
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h 
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ADJUSTMENT 

4.3.8 
RECORD 
EQUALIZATION 

4.3.9 
SEL-SYNC 
BIAS TRAP 

4.3.10 
FLUTTER 
MEASUREMENTS 

ADJ USTMENT 
POINT INPUT 

Record Equali­
zation (hi 
speed or low 
speed). 
Figure 3-2 

500 Hz 
at -2dBm 
input. 

OPERATINb. 
OUTPUT MODE 

Output sel-IRecord, all 
ector to channels. 
Reproduce. 

Sel-Sync Bias 
Trap 

No input.IOutDut sel-Record, all 

Figure 3-1 

3000 Hz 
output 
from 
Flutter 
Bridge. 

ector to channels 
Reproduce. except one. 

No input. 

Record­
Play 

ADJUST TO 

Note VU reading at 500 Hz. 
Increase to 5 KHz and 
comDare reading to 500 Hz. 
Adjust for flattest 
response. Repeat for 
other tape speed. 

Place all channels in 
record with channel 
selectors EXCEPT the one 
being adjusted. Put this 
channel in Sel-Sync with 
Master Sel-Sync button. 
Adjust Sel-Sync Bias Trap 
for that channel to 
MINIMUM on VU meter. 

Record several seconds of 
3 KHz output from flutter 
bridge. Play back and 
measure flutter - .08% @ 
15 IPS; .1% @ 7.5 IPS. 
If outside specs, check 
entire transDort for: 
loose bolts,' loose or 
binding bearings, uneven 
motor pull, condition of 
belt on capstan, chattering 
breaks, solenoids not 
bottomed, tape lifters not 
fully retracted, etc. 



\J 
OJ 
to 
CD 
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ADJUSn~ENT 
I 

4.3.11 
ERASE PEAK 

4.3.12 
BIAS ADJUST 

4.3.13 
RECORD CAL. 

4.3. 14 
BIAS CAL. 

ADJUSTMENT 
POINT 

Erase peak 
adjust, Bias 
amplifier plug 
in card. 
Figure 3-2 

Bias adjust. 
Bias amplifier 
plug-in card. 
Figure 3-2 

Record Cal. 
Front of 
Record plug-in 
card. 
Figure 3-2 

Bias Cal. 
Front of Bias 
amp plug-in 
board. 
Figure 3-2 

I 

INPUT 

500 Hz 
1 eve 1 of 
+8dBm at 
input. 

500 Hz 
+8dBm at 
input. 

500 Hz 
+8dBm at 
input. 

I 

~OO Hz 
~t +8dBm 
input. 

I 

, 

OPERATING 
OUTPUT MODE 

Output sel- Record. 
ector on All channel 
B i as, all selectors 
electronics set on 

Record and 
recording. 

Output sel- Record 
ector to 
Reproduce. 

Output sel- Record 
ector to , Input. 

Output sel- Record -
ector to all chan-
Bias. nels. 

I 

ADJUST TO 

Adjust for peak using 
Ampex 434 tape. 

Adjust Bias for maximum 
output, all channels. 

Adjust to zero VU, 
all channels. 

Adjust to zero VU, 
all channels. 

! 
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ADJUSTMENT 

4.3. 15 
SIGNAL TO 
NOISE 

Check Effect 
of Silent 
Switching 

ADJUSTMENT 
POINT 

Step 1. 

Step 2. 
Step 3. 
Step 4. 

Step 5. 
Step 6. 

INPUT 

500 Hz 
Signal 
at 1 
volt RMS 

OUTPUT 

Output sel­
ector to 
Input. 
Connect 
band pass 
filter and 
VTV~l to 
Output. 
Termination 
Switch On. 
Set Record 
level to 
6db above 
operating 
1 evel . 

OPERATING 
MODE 

Record 

ADJUST TO 

Record 30-40 seconds of 
500 Hz signal. Rewind, 
re-record same section 
of tape with no input. 
With output selector in 
Reproduce, measure signal 
to noise. Pass outout 
through 30Hz - 18KHz 
filter into VTVM. 
Figure 4-7 
-60db. 

With no input, monitor each output in turn with a speaker­
amplifier at maximum volume. 
Set Record Control to maximum. 
Start machine with channel being checked in Record. 
Using channel selector and record switch, switch in and 
out of record a few times, running each for a few seconds. 
Replay this tape and listen for clicks or pops. 
Repeat using Sel-Sync - Play positions. If pops or clicks 
occur it indicates a defect in the timing circuit for the 
record relay, a printed circuit board in the transport 
relay box, or defective timing for the bias reed relay. 
If it occurs only in the Sel-Sync mode, it indicates a 
malfunction in the timing circuit on the Sel-Sync relay. 
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MM-1000 CHECKOUT DATA 

DATE TRANSPORT -----------------

ENGINEER -----------
FIGURE 4-8 

SUPPLY TURNTABLE 

BRAKES 
HIGH 

BRAKES 
LOW 

PLAY 
TENSION 

BOOST 
TENSION 

HOLDBACK 
TENSION 

1 INCH 
I 

2 INCH ACTUAL 

70±8 120±8 
ounces ounces 

16±4 24±4 
ounces ounces 

10±1 10±1 
ounces ounces 

I! I! I!! II!!! I! II! III i! I! IIIIIIIII! 1I1I i I11111111111111111111 iii I11111 i I! 
3-4 1--2 

ounces ounces 

HEAD HEIGHT, I" ONLY SPECIFICA­
TION 

.370 INCH 

HIAD ZENITH I" ONLY SPECIFICA­
TION 

90 0 to base 

CAPSTAN IDLER, MEASURED BY PULLING 
TAPE THROUGH CAPSTAN 

FLUTTER SPEC. 
15 IPS 

MEA­
SURED 

SPEC.7.S 
IPS 

SERIAL NO -------
RUNNING TIME SINCE LAST 
CHECK OUT 

TAKE UP TURNTABLE 

1 INCH 2 INCH 

70±8 70±8 
ounces ounces 

16±4 24±4 
ounces ounces 

16-:1 24±1 
ounces ounces 

7S±S 7S±S 
ounces ounces 

3-4 1-2 
ounces ounces 

MEASURED MEASURED 
ERASE HD. RECORD HD 

RECORD HD REPRO HD 

ACTUAL 

MEASURED 
RECORD ED. 

ERASE 
HEAD 

; ~; ~ ~ : ~ CJ MEA S lJ RE D I/III//IIII/IIIIIII/III/II/IIIIIII~ 

DEGAUSS- HEADS 
ING ACCOM­
PLISHED V 

CAPSTAN TAPE 
ASSEM- PATH 
BLY ,.111Iil·.'!'!I!'ll!I!I·I!·I'!!·"!!'!"!'I!IIIIIII!I!IIIIII'II'II!IIIII!IIIIIIII'IIIIIIII~!: 
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DATE 
----------~-------

ENGINEER --------------------

I
REPRO 
LEVEL 

I
SEL-SYNC 
LEVEL 

I
REP. FREQ. 
RE S P. 7. 5 IPS 

I
REP. FREQ. 
RESP. 15 IPS 

IERASE PEAK 

IBIAS PEAK 

RECORD LEVEL 

IBIAS LEVEL 

SEL-SYNC 
BIAS TRAP 

OVERALL FREQ. 
RE S P. 7. 5 IPS 

OVERALL FREQ. 
RESP. 15 IPS 

2nd HARMONIC 
DISTORTION 

3rd HARMONIC 
DISTORTION 

SIN 
STANDBY 

SIN REC. 
SHORTED INPUT 

SWITCHING 
TRANSIENTS 

SPEC 

+2dB 
30Hz-15kHz 

±2dB 
30Hz-18kHz 

±2dB 
30Hz-15kHz 

±2dB 
30Hz-18kHz 

5 ~ • 0 

1. 0 % 

63dB 
30Hz-18kHz 

60dB 
30Hz-18kHz 

(THAI_I_O - I 
1!·'hJ'r=;t"'~""~T":S_-r ----------, 

FIGURE 4-9 MM-I000 CHECKOUT DATA 
ELECTRONICS 

C HAN N E L N U M B E R 

1 2 3 4 5 6 7 8 9 10 

SERIAL NO. ----------------
RUNNING TIME SINCE LAST 
CHECK OUT ------------------

11 12 13 14 15 

Paqe 4-17 

16 



4.4 CAPSTAN ASSEMBLY, FIGURE 4-4 
4.4.1 General. 

The MM-1000 capstan assembly consists of a two speed 

hysteresis synchronous motor and a flywheel stabilized 
capstan, driven by a Mylar belt. Instability can result 

from the presence of dirt, oil and other foreign matter 
on the surfaces of the belt and pulleys. 

4.4.2 Special Tools and Parts Required. 
It should be emphasized that a torque screwdriver 

capable of indicating torques in the region of two to 
three inch-pounds MUST BE USED to properly tension 
the belt. Ampex part number 55571-01, Belt, Mylar, is 
the only replacement belt that can be used. 

4.4.3 Capstan Frame Assembly. 

This is the capstan assembly less the motor, and must 
be replaced entirely in case of damage to the capstan 

shaft or its bearings. Ampex part number 55575-03. 

4.4.4 Capstan Maintenance. 
Step 1. Carefully protect the exposed surface of 

the capstan shaft from possible damage during 

removal and re-installation by wrapoinq it 
liberally with masking tape or other suitable 

cushioning material. Nicks or other physical 
damage to the shaft will require replacement 

of the entire frame assembly. 
Step 2. Remove the head block cover assembly. 

Step 3. With the help of an assistant, disconnect the 
harness from the capstan terminal strip, 
remove the capstan mounting screws from the 

top of the top plate, and guide the capstan 
out through the bottom of the machine. Pay 

particular attention to any shims that may 
be between the capstan frame and top plate. 

THEY MUST BE REPLACED EXACTLY AS THEY CAME OUT. 
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Step 4. 

Step 5. 

Step 6. 

Step 7. 

Page 4-19 

Remove both protective covers from the capstan 
frame, loosen the four motor mounting screws to 
remove tension from the belt, and remove the belt. 
Take care not to crease or otherwise distort the 
belt if you intend to re-use it. 
Remove dust and dirt from the inside of the 
capstan frame assembly using low pressure 
compressed air. Direct the air blast away from, 
rather than toward, the capstan shaft and bearings. 
Moisten a clean cloth with alcohol and clean the 
capstan belt if it is to be re-used. Clean the 
surfaces of the pulleys with alcohol, removing 
all traces of foreign matter. 
With the motor positioned to eliminate initial 
tension, replace the belt. The original belt may 
be re-used if it does not show evidence of cracks, 
creases, or other distortion. If there is any 
doubt, it is better to replace the belt with a 
new one at this time. 
Adjust belt tension as follows, referring to 
Fiqure 4-8: 

FIGURE 4-8 



Step 8. 

Step 9. 

Insert a 10-32 screw in the tapped hole in the 
exposed end of the motor shaft. Hold the capstan 
shaft stationary and turn the screw with a torque 
screwdriver. Increase tension by repositioning 
the motor until the belt begins to slip with a 
torque of 2'to 3 inch-pounds applied to the 
screwdriver. This is the proper tension, and 
this figure should not be exceeded under any 
circumstances. 

Re-install the covers on the frame assembly. 
Again, a two-man job ... Carefully re-install the 
capstan assembly to the transport, taking special 
care to avoid damage to the shaft. Replace any 

shims between the capstan frame and the bottom 
'of the top plate exactly as they were originally 
installed. 

Step 10. Reconnect the harness. Remove the protective 
coating from the capstan shaft and clean the 
shaft first with kerosene to remove the gum of 
the masking tape, then with alcohol to remove 

the vestiges of the kerosene. Do not permit 
the kerosene to come in contact with the capstan 
idler as kerosene will attack rubber. 
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5.1 Transport 

SECTION 5 
THEORY OF OPERATION 

The transport was designed to effeciently handle two inch tape, 
time/use proven on video recorders. Each turntable is driven 
by a separate inductive motor turning in opposite directions. 
Reducing torque on these individual motors provides hold back 
tensions for both turntables. 
5.1.1 Braking 

Braking is through solenoid operated differential type 
brakes. A 5-1 differential (approximately) insures 
that the trailing turntable has more braking torque 
than the leading turntable, thus eliminating spilling 
of t~pe. Both brakes are applied in stop mode. Either 
may be released by moving the tape tension arms outboard. 

5.1.2 Tape Drive 
Tape drive is accomplished by a solenoid operated 
capstan idler pressing against the capstan. The capstan 
is driven from a two speed synchronous motor. Both 
motor speeds are variable through an optional motor 
drive amplifier to achieve special effects. 

5.1.3 Transport Control 
Transport control is achieved through solenoid 
controlled push buttons. Motion sensing locks out 
other controls until transport comes to a stop wh~n 
changing modes. Momentary high boost torque is supplied 
to the take-up reel for fast starting. 

5.2 ELECTRONICS 
5.2.1 Power Supply, Figure 5-1 

The electronics units are powered by regulated 39V 
power supplies, one for each set of four electronics. 
AC power ;s delivered to the power supplies when the 
main power switch is on, rectified by the bridge 
rectifier formed by diodes CR701 through CR704 and 
filtered by R706 and C707, then connected to the 
voltage regulator. 
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In the regulator, a reference voltage is established by 
Zener diode VR702. A sampling voltage is taken at 
variable resistor R712, which is in a voltage divider 
circuit with resistors R711 and R712 across the output 
line. Voltage adjustment is made at R712. If the output 
voltage tends to vary with load, it will affect the 
conductance of transistor Q706. This will, in turn, 
change the conductance of transistors Q704 and Q705, 
which are connected in a Darlington circuit, and the 
voltage will be maintained at normal level. 

Transistor Q703 acts as a constant current source for 
Q704 and Q706. Overload protection is also provided 
with .this transistor, in conjunction with diode CR707 
and resistor R709. If a serious overload occurs, the 
increased voltage across R709 will also appear across 
resistor R708, through diode CR707. This will bias 
transistor Q703 to cutoff. Deprived of their current 
sources, Q704 and Q706 will also be cut off, removing 
the bias on Q705. The power supply will thus 
automatically shut off until the overload is removed. 

The regulator is adjusted to provide a +39 vdc 
(-1/2+1 vdc) to the electronic assemblies. It is also 
connected back to the speed selector on the tape 
transport. That selector switches the +39 vdc to 
one of two lines, which are then returned, through 
the power supply box,- to the solid state equalization 
switching circuits in the electronics. 

5.2.2 Bias Oscillator and Amplifier Circuits 

Page 5-2 

The master bias oscillator ;s mounted in the same box 
as power supply number 1. This is simply a capacitively 
-coupled push-pull oscillator, operating at a nominal 
frequency of 150,000 Hz. Operating power of +39 vdc 
is taken directly from the power supply, so the 
oscillator operates continuously whenever power is 
applied to the equipment. Its transformer-coupled 
output is delivered to the bias amplifiers in each 
electronic assembly. 



Two push-pull bias amplifier stages are mounted on a 
plug-in printed circuit board for each electronic 
assembly. Operating power ;s delivered to these stages 
through contact set 3-7-11 of record relay Kl, when that 
relay is energized. The circuits, therefore, operate 
only when the equipment is placed in the record mode. 

The push-pull bias input from the oscillator is 
connected at pins l(shield), 2, and 3 of receptacle 
4Jll (see Figure 6-11). It is connected to the amplifier 

printed circuit board, and routed to the bases of 
transistor 3Q18 and 3Q19. Both this circuit and the 
following (3Q16 and 3Q17) provide normal, push-pull 
amplification of the bias frequency. They do, however, 
operate at clipping level to eliminate the need for a 
bias ~ymmetry adjustment (an unsymmetrical bias waveform 
causes magnetization of the record heads and high 

second harmonic distortion). A fully acceptable sine 
wave is achieved at the output when transformer 3T3 is 
resonated with the record head, by adjusting the bias 
adjust control (3C40) to peak the current output to the 

erase head. The output is also taken through ~ias 

adjust resistor 3R80, routed through the bias trap of 
capacitor 5C35 and inductor 5L2, and then mixed with 
the record signal before being delivered to the record 
head. A third output is through bias calibrate 
resistor 3R44, the output selector switch, and thence 
to the VU meter; note that a contact set on the output 
selector switch shorts bias calibrate resistor 3R44 
except when that switch is placed in the bias position. 

This is done to remove the rf from the line and thus 
reduce the amount of rf being induced into other 

circuits during the record or reproduce modes. 
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5.2.3 Record Amplifier Ci~~utt 
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The signal to be recorded is connected to input 
connector 4J7, and then is routed through the input 
accessory or dummy plug in receptacle 4J8. Note that 
4J8 is wired so that when the optional microphone 
preamplifier is employed, the record level control is 

connected between the two stages in the preamplifier. 
This effectively makes the preamplifier a variable 
gain device which will accommodate a wide variety of 
professional-type microphones. 

From the input accessory socket, the signal enters the 
plug-in printed wiring board circuit, first encountering 
emitter-follower stage 2Q9. From there it proceeds 
to t~e plug-in record equalizer circuit. Note that 
the record calibrate control, llR108, is on the 
equalizer board but is connected before equalization 
is applied. From that control the signal is wired, 
through contacts of the output selector switch, to 
stage lQ5 in the reproduce amplifier circuit. It 
proceeds through the reproduce circuit to the output 
line and the VU meter so that record monitoring is 
possible and record level can be measured. 

Both the high speed and low speed equalizers receive 
the signal from stage 2Q9. Equalization consists of 
placing a variable capacitor (11C53 for low speed, 
llC54 for high speed) in parallel with a fixed 
resistor (2R5l for low speed, 2R52 for high speed). 
The capacitor is then adjusted to provide the correct 
high frequency response. 



From the equalizer, the signal is routed through one of 
the two equalizer amplifiers, 2Q10 or 2Qll. Note that 
if the low speed is selected at the tape transport, 
+39 vdc is applied to pin 6 of receptacle 4Jll. This 
voltage is applied, through resistor 2R64, to the 
emitter circuit of 2Qll, biasing that transistor to 
cutoff. In the low speed, therefore, transistor 2Q10 
passes and amplifies the signal. When high speed is 
selected, the +39 vdc is applied to pin 7 of 4Jll. 
The voltage is connected to cutoff transistor 2Q10, 
and stage 2Qll thus acts as the high speed equalization 
amplifier. In both 2Q10 and 2Qll, a low frequency 
boost is realized, by inserting 2R54 and 2C25 (2Q10) and 
2R59 and 2C27 (2Qll) in the base circuits. 

Time constant circuits in both stages provide a delay 
in the record on-off function, to minimize popping 
when the equipment enters or leaves the record mode. 
The low speed circuit, in the emitter circuit of 2Q10, 
consists of 2C26 and 2R57 ("on" time delay) and 2C26 
and 2R55 ("off" time delay). For high speed the 
circuit consists of 2C29 and 2R64 ("on" time delay) 
and 2C29 and 2R60 ("off" time delay). In both cases 
the time delay in entering record is longer than it 
is in leaving record. 

From the equalizer amplifier the signal is routed through 
two emitter-follower stages, 2Q12 and 2Q13, to the 
output driver stage formed by 2Q14 and 2Q15. The output 
driver stage is a high impedance, constant current, 
amplifier. Transistor 2Q15 acts as an active load 
resistance for the collector of 2Q14, thus providing 
a relatively low d-c resistance and a relatively high 
a-c resistance. In the audio frequency range, therefore, 
transistor 2Q14 works into an impedance which is 
sufficiently high to provide the constant current source 
for the record head, yet allows full utilization of 
the d-c operating voltage available. 

Page 5-5 



The signal leaves the printed circuit board at 
connectors 7 and 8, and proceeds through contact 
set 1-5-9 of the record relay. It is mixed with the 
bias frequency following the bias trap (5C35 and 
5l2), and proceeds through the record selector switch, 

in the ready position, to the record head. 

Record relay 4Kl is energized by pushing the RECORD 

pushbutton on the tape transport after the equipment 
has been started in the play mode. It is held 
energized (refer to Figure 6-11) by contacts of the 
play relay, in the tape transport circuit, through 
resistor R601. Energizing voltage is connected at 

pin 4, and the holding voltage at pin 10, of 
receptacle 4Jll. Contact set 1-5-9, when energized, 

removes ground from the record amplifier output, and 
routes that output to the record head. Contact set 

3-7-11 connects the +39 vdc operating voltage to 
Y'l.nsistors 2Q12, 2Q13, 2Q14, tind ::Q15, which can 

than conduct (they cannot operate until the equipment 
is placed in the record mode). 

Diode 4CR6 in the record relay circuit, isolates the 

record mode to electronic assemblies which were in 
the ready condition when the record pushbutton was 

pressed. For example, if one electronic assembly was 
ill the safe condition when the record mode was started, 

it will not go into r.ecord if its Y'ecord selector 
were inadvertentlY.turned from the safe or Sel-Sync 
to the ready position. 

5.2.4 Reproduce Amplifier Circuit 
F t':) 111 the reproduce head, the s"i gna cl reproduced from 

the tape is routed through contacts of the recorded 
selector switch, then enters the circuitry on the 

reproduce printed circuit board. It first passes 
through transformer lT1. In some special applications 



it may be necessary to alter the head output at high 
frequencies, so blank terminals are provided across the 
secondary winding of the transformer. 

After the input transformer, the signal is connected 
to the base of amplifier stage lQl; base bias on this 
transistor is derived from the current through resistor 
lR4, which ;s filtered by capacitor lCl. Following lQl 
is another amplifier stage, lQ2. o-c feedback is 
applied through lR3, bypassed by lC4 and lC2, from the 
collector of Q2 to the collector of Ql. Collector 
voltage for both lQl and lQ2 is delivered through 
transistor lQ4; those stages cannot operate until lQ4 
conducts. A time constant circuit (lC8 and lR38) 
delays conduction of Q4, so that application of power 
to the equipment does not result in pegging the VU 
meter needle, or causing pops at the output. 

The signal path from lQ2 proceeds through emitter 
follower stage lQ3. Reproduce equalization is 
connected from the emitter of that stage back to the 
emitter of Ql. Either high speed or low speed equali­
zation is selected by turning on diode lCR2 (low speed) 
or lCRl (high speed) and thus allowing them to pass 
the signal. At low speed, +39 vdc is delivered to pin 
6 of receptable 4Jll. At high speed, the +39 vdc is 
delivered to pin 7 of that receptacle. A time constant 
circuit is inserted in both +39 vdc lines, again to 
protect the VU meter and prevent pops when the speed 
is switched. Note that when a speed is first selected, 
the "on" time constant is determined by both a 100 mfd 
and a 35 mfd capacitor (all contained in capacitor 
9C9). When that speed is turned off (other speed 
selected) the 100 mfd capacitor is not in the circuit, 
and the delay is determined only by the 35 mfd 
capacitor. Thus the "on" time when a speed is selected 
is greater than the "offll time for that speed. 
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If low speed is selected, the positive voltage from the 
time delay circuit is connected through lR15 to diode 
lCR2, biasing that diode so that it will conduct and 
pass the signal from the emitter of 103 to the low 
frequency equalizer. If high speed is selected, the 
positive voltage, connected through lR14 causes diode 
lCRl to conduct and pass the signal to the high speed 
equalizer. Thus either the low speed or high speed 
equalizer is connected from the emitter circuit of 
103 back to the emitter of 101. 

From the emitter of 103 the equalized signal is routed 
through capacitor 1C7, the reproduce level control, 
and contacts of the output selector switch, to the base 
of amplifier stage 105. (Note that this is the stage 
where the record monitor is connected, refer to 
paragraph 5.2.3). Capacitor lCl0 in the base circuit 
of 105, provides an rf bypass, while 1C12 decouples 
the dc bias to stage 105. Capacitor lC14, in the 
collector circuit, is inserted to permit realization 
of high levels, without clipping. 

After 105, the signal is connected to stage 106, which 
provides drive for the push-push output stage formed 
by the complementary pair of transistors 107 and lQ8. 
The output is taken at the emitter junction of those 
two transistors, and leaves the printed circuit board. 

The output signal is connected to the phones jack, and 
through transformer 8T2 to the output connector. 
Line termination switch 4S3 is connected directly across 
the output line to terminate the equipment during 
checks and adjustments. 

The secondary of the output transformer is connected 
to the VU meter through a strapping circuit that allows 
the equipment to be calibrated for either +8 dBm or 
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+4 dBm normal operating level (see Figure 5-2). When 
the equipment is strapped for a +8 dBm output, 
resistors 8R34 and 8R35 are connected as a voltage 
divider across the transformer, with 8R36 connected to 
their junction to feed the VU meter. When the 
strapping is for +4 dBm, resistors 8R34 and 8R35 are 
connected in parallel with one side of the line, with 
series resistor 8R36 feeding the VU meter. 

5.2.5 Sel-Sync Circuit 
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The Sel-Sync circuit is shown between the record and 
reproduce heads on Figure 6-11. Note that when the 
record selector switch is placed in the Sel-Sync 
position, the reproduce head is disconnected from the 
reproduce amplifier. The record head is disconnected 
from the record amplifier and connected to the input 
of the reproduce amplifier. The record head will 
reproduce the signal from the tape and deliver ii to 
the reproduce amplifier, where it is amplified for 
monitoring purposes. 

8R35 8R36 

8R35 

JII JII 
8R34 

BR36 VU 
/ 

METER 

BR34 VU 
METER 

+8DBM STRAPPING +4DBM STRAPPING 

FIGURE 5-2 
STRAPPING CIRCUIT, SIMPLIFIED 



A Sel-Sync gain control allows the level to be set for 
monitoring purposes, and a series bias trap is tuned 
to prevent bias leakage from a channel operating in the 
record mode. Both are located at left front of the 
console. Note that other contact sets of the record 
selector open the leads from the bias amplifier to the 
record head, and the negative return to the record 
relay. 

In the Sel-Sync mode, the record head acts as a 
reproduce head for monitoring purposes. Another record 
head in the same stack but operating on a different 
track can be used to record that track synchronously 
with the first. 
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NOTES 

~'I 

H"'_'IGIEL -'10.: 

[r-· 

[I::> FOR APPROPRIATE REFERENCE DESIGNATIONS OF COMPONENTS 

FOR CHANNELS 2 THRU 8 SEE TABLE I 

J 19 
REPRO ELEe 

J 18 
REPRO HEAD 

X495Z375-01 

A2 

" I ; 

TJ KZ-9 

"" 
R7 

2&9 

8/0 , I 

TO K2- 3 2"", 
TO K2-13 28/0 

TO K3-3 28/9 
TO K3-[3 2810 

TO K4-3 2"'" 
TO K4-13 2810 

, I 

TO K'j-3 28/9 ~~~-
TO KS-13 2810 I I 

TO K6-3 
TO K6-13 

TO K7- 3 
TO Kl-13 

TO K(j --3 

TO KB-13 

TO 1<2-4 
TO K2 -14 

TO KS-4 
T;~ K3-!4 

TO K4 ·-ci 

TO K4--14 

TO K5-4 
TO ,~')-I'i 

-:-0 K6-4 
10 K,;',-[4 

Ie K?'" ,1 
TO )(7-1.1 

TO .<8-4 
-;-0 X8-H 

28/9 
2Jl1O 

'~.i 
Z"", ~~~---
28;1.) I I 

2"", 
28;\J 

281l 
28/0 

~-~ ~ 
"'-

._-
20/0 

20/13 

J2 

A 
E 

M 

S 
W 

AA 

B 

X 
B8 

J 3 

t K 

~.------~--~v--~~-~~~ 
16 20/7 

R6 20/6 

RS 
L._~ ___ ------<~--NV~ 14 20/5 

R4 13 20/4 

R3 IZ 2013 

R2 20/2 

R I 10 20/1 

X4952375-01 '--

AI 

}CHAN I 

}CHAN 

}CHAN 3 

}CHAN 4 
RECORD 

}CHAN 5 

HEAD 

}CHAN 

}CHAN 7 

, 
j-CHAN 8 

}CHAN_ I 1 

COMMON TO ALL CHANNELS 

CHAN. I 

\"HAN. 2 

lrlAN 3 

CHAN 4 

(>-jAN S 

CHAN 6 

CHAN. 7 

CHAN. 8 

FIGURE 6-5 
MM1000 SEL-SYNC SCHEMATIC 
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. eM (5/52) DIA. THIIlI FIIOM PILOT 

II'GLE III nEIl 0 "'IISTAlL ITEM 0 

19 

54 

rp 
/ 

\ ---

@7 
YP. 4 PLACES 

48 AS REQ. 

37 

52 

\ 

(~ 

LOC~ THREADS WITH 

(4!J LOCKTITE "0" OR EQUAL. 

"~E4..uST IIIIAKE BAllO LEIICTH TO pROlilDE 3/4 SOLENOID 
~E~r.i~~jfoT~~UE~FROM SOLENOID HOUSING 

2. AOJUST SOLENOID STOP FOR 3132 DISTANCE FROM SOLENOID 
I't.UIIIGEil. liE-ENERGIZED MOOE). 

l. &!!.lUST SPRIIOCS FOR PROPER BRAKE ACTION PER 
912-223, TYPE 1. . 

4. ~E Of' TUIIINTABLE TOP SURFACE NOT TO EXCEED 005 
T. I. It. AT 2.815 RADIUS; . 

5. WillED Fa« C,W. ROTATION rACING TURN TABLE 

c:]J-- -
.09" (3/3<) DIA HIRU FROM PILOT 

HOLE IN ITEM CD & INS TALI ITEM @ 

J 

\~.~. fr??0 " r~L..< L~L.I . ~. 

, " 

SEE NOTE 3 -

~
_3 

34 

55 

- SEE NOTE 1 

____ .~ __ RiO ___ . 

, , I - -. BLACK , ~~ ~/ f rt --.--
, '?%.' 4' c" 7"~';7~; ; /' . "''''". ' j.':: .;j {;r;.--u_/I1~~LiLi.J '-------.J--....... ~=-----===~:~A:~ : 
.'>[C nON " " i------:S:-:O:::-'--=E-::N=OI-=-O-i·--JU..WL-------tZ7V DC 5 

L----------~--~"'~--------------__i27I1DC 6 

""TIR'''L. L •• T 
on ... .--0' - ._- -
1 1 C-13951-01 BRACKET ASSY. 

1 2. B-139!~-Ol SOLENOID ASSY. 

1 3 A-1395S-01 PLATE BRAKE SPRING --
I 4 B·139~-01 LEIIER BRAKE 

1 ~ C-139t.1'01 FLANGE MOTOR 

t 

7 

1 S 8-13964-01 PAD TURNTABLE 

1 9 8-13966-01 DRUM BRAKE 

...L f-lQ !-P.968-01 LINK SOLENOID 

I 11 B-143~1-01 SRAKE P.AND ASS" 
1 12 0-14349-01 MOTOR TORQUE 

I- 13 
I .J..1 .~.:2-,'.::!B-0 II...!!OUSING, BRAKE ---- -----
~L ....12 --:-___ ~ STOP, SOLENOID 

.. ..L 16 A-50236-01 GUARD TERM. STRIP 

1 17 B-50630-0 1 PIN BRAKE LOOP 

1 18 B-50630-02 PIN BRAKE LOOP 

1 19 0-~2120'01 KNOB AS SY - REEL HOLD DOWN 

20 

21 

1 22 B-52112-01 SPRING BRAKE A~J. .. 
1 23 B-52173-o1 PIN, LINK 

,-L ~ 'B-52173-02 PIN LINK 

1 25 B-52114-01 BOLT, EYE .. 
2" 
27 .-

(, 28 111-001 SOLDE~LESS CONNECTOR 

2 29 111~009 SOLDERLESS CONNECTOR 

1 30 302-007 CLAMP, CABLE 1/4 I. D. PLASTIC 

1 31 400-009 PIN, CLEIiIS 1/8 DIA X 11/32 LOIIIG --1 32 401-007 PIN, C OTTER lilt. OIA X 1/2 LNG. 

2 33 40t.-012 PIN, ROLL PIN. 094 DIA X 1 LNG. 

2 34 43.0·004 RING, RETAINING 

7 35 410-029 SCREW CAP .a-32 x 1/2 LOIIe 

4 36 470-037 !CREW, CAP, _10-32 X 7/16 LONG 

8 37 470-040 SCREW, CAP, tlO-32 X 3/4 LONG 

38 

- 2.2- --_.- -------------------.-
4 ~ 4 7l-~b3 _SCR.~""~~ ~6:.32 x 3/1b LONG 

~. 

_.L ~ J 7: -03H ~REI't, 5[M, *8-32 X : '16 LNG. _. .. -
J .::s 477·0(,7 SCREII, S~T 08·32 Xl''; LONG - ----_._-
I .. ~ 49)-00P NUT, SELF LOCKING 010-32 -- ._-------------
2 ~ 493·009 NUT, SELF LOCKING -6-32 ....:.. 
~5 501-010 ~HER, FLAT, oS 

f-" 
1--1 41> ~01-011 , ~ A'HER, FLAT >10 

~R 47 ~OI'O'~_ IIASHER-5HIM, .00' THK 
--

A/R 48 :OI·O"C, t IIA'iHER'SHIM, .00:" THK 

f-E 49 '02·00.. IIACHER, LOCK,"S SPRING 

50 
..-

51 --
~~ I-~ 502-00' II ASHER, LOCK *10 SPRING 

~~ ~ LOO·OII TUbiNG *6 1.1661.0.) Bt.K. PLASTIC 
--

~---

AIH ' 4 -~-- 1\ IRE - -20 ", .... iI;, (BUICK)' --!\'R~. ___ GREASE·AVIATION 0-1 STD'OR EQUIV -- . -- ---- -----_.- --

FIGURE 6-7 
SUPPLY REEL ASSEMBLY 



.094 QIl)t DIll TIIIU FRIJIIi !'It..1t IJIIIo.II (33)---
IN rm.t ~ 'DISTAl!. ITEU ~ ~ / 

@ 

/ 
(13 

j 
@ 

®-----l--~___... 
"O~ 0I~l/ DIll THIIU FROOI'I\.OT /:'<:'<ctt,~~ 
!IOlE Iii IT!!IA 0 &lalSTALLITIU @ C----·l----D~'-~~~ 

~--r-T'"'T~~ 

SECT/ON 

l 34 

(p , 

tAPAlI'TOII • 
S 

c==·~~~~~~~~D~-.----~~ ,-------------fU .. ~ : 

WATIUUALa LI8T 

on - .- -·0' - --i1 :l t1;.13952"'1 WCilET ASSY 
Il. , 1"'139!:4-01 SDLEIICIID ASSY. 

1 .~ "-.139511-01 PI.A TE BRAKE SPIIIIG 

" 1-13959-00) LEVER. IItIIAICE 

1 5 C-139(1l-01 FLANGE MOTOR 
to 
7 

-.l 8 a-13964-01 PAD TIIIINTAI$U: 
1 9 B-13966-01 DRUM BRAICE 

2 10 ,1..13968-01 LINK SIllEltOtD 
-.l 11 11-014331-01 8RAKE B~ YiiY, - ~ 

.1 II 1>-14349-01 MOTOR TIIMUI: 
1.1 --

I l~ 0-14418-01 HOUSING BRAKE 

lJ. 15 A-1458!).Ol ,TOP SOLEMOtD 

11 16 A-502S6-01 COIIARO. mIL I'IlIIIt 
1 11-501>30-01 P!l!.IIRAKEL~ 
18 8-!l0I»Q..02 PIli BIlAKf LcioI> --

I 19 D-5212CHll KN08 ASSY • It£El MlILIl_ 

-~ 
U 

'22 1-152171'rOl SPIIlNG 8Wi~ 
1 l3 ~S217l;.o1 PIli, lllllC 
i 24 ~5U13"02 PIli Uti; 
l' 25 ~21,,"-Ol !JOLT, EVE 

26 
2~ --

6 211 171-001 SOLOERLftS COMECTOft 
2 2'1 171-009 SOLDERlESSCONMEC~ 

1 30 302-007 CLAMP, CABLE 1/4 I.D. PLASTIC 
1 31 400-009 PIli, ClEVIS lilt 01,1. X l.7 m. UJIiIG 
1 32 401-007 PI!!, COTTER 1116 DIA l! 1/2 Lilt. 
2 33 401>-012 PIli, ROLL f>1fi .094 DIA X IlliG. --2 34 43(1-004 RING, RETAIIIJIoIG 
1 35 470-029 SCREW, CAP 18-32 X!llt LotIG 
4 36 410-037 SCREW, CAP, '10-32 X 7n." LOI8Q 
/I 37 470-040 SCREW, CAP. '10-32l!..3f4LO. 

38 ---
" " 40 471-563 SCREW ""at. ~32 lD/16._LOMG __ 

2 41 47!>-O38 SCREW SfM (18-32 X ~~_ 

• 42 477-067 SCREW SET ""-32 X lj4 LOllG--

~ ~ 4?3-008 NUT. SELF LOCKING nO-32 .. -
2 44 493-009 NUT. SELF LOCKING to-32 -'---, 45 501-010 ~ASHER. FLAT, til ______ 

1 46 50l-O~~ WASHER, FLAT flO 

iM Q 501-054 f-~THK-:--------

IJ"tI Cl 501-064 WASHER-SHIM, .003 THK. ---

II :'19_ 502-004 WASHER, LOCK, 116 .SPRING 
50 -ji" -

J.2 52 
,./R ~J 
MI "'I 
l7iiI $5 

--._-_._---
502-005 WASHER, LOCI( "1.0 sPiNG -

~ I-Toor~r...a.wr---r-wmF.'·f20~------·--

--- 1loRm-£-Il.\IIlmfI'!IT~~-·-
- ----

FIGURE 6-8 
TAKE-UP REEL ASSEMBLY 
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Ref. 

RECORD/REPRODUCE 
POWER SUPPLY ASSEMBLY 

CATALOG NO. 4020274-01 

No. Qty DESCRIPTION 

C701 
C702 
C703 
C704 
C705 
C706 
C707 
C708 
C709 
C710 

CR701 
CR702 
CR703 
CR704 
Cm05 
CR706 
CR707 

F701 

J701 
.J702 
J703 
J704 

P706 

Q701 
Q702 
Q'l03 
Q704 
:).705 
Q706 

R701 
R702 
R703 
R704 
R705' 
H706 
H707 
R708 
R709 
R710 
H71l 
R712 
R713 
R714 

nOl 
T702 

1 Capacitor, mica; 6800 pfd, ±5%, 500 vdcw 
2 Capacitor, mica; 5600 pfd, ±5%, 300 vdcw 
- Same as C702 
1 Capacitor, mica; 2500 pfd, ±5%, 500 vdcw 
2 Capacitor, mylar; 0.1 mfd, ±10%, 100 vdcw 
1 Capacitor, electrolytic; 50 mfd, -10+75%, 50 vdcw 
1 Capacitor, electrolytic; 2000 mfd, -10+250%, 80 vdcw 
- Same as C705 
2 Capacitor I electrolyticj 5 mfd, -10+75%, 50 vdcw 
- Same as C709 

4 Diode, silicon, large signal rectifier 
- Same as CR 701 , 
- Same as CR701 

- Same as CR701 
3 Diode, silicon, small signal switching 
- Same as CR705 
.,. Same as CR705 

1 Fuse, sio-blo; 1. 5 amp, 125v 

4 Connector, receptacle; 10 sockets, female 

- Same as J701 
- Same as J701 
- Same as J701 

1 Connector, plug; 8 pins I male 

3 Transistor, silicon 
- Same as Q701 
1 Transistor, Germanium, 2N398A 
1 Transistor. silicon; 2N3053 
1 Transistor, silicon, power 
- Same as Q701 

2 Resistor. fixed, camp; 24 ohms, ±5%, 1/2w; RC20GF240J 
- Same as R701 
2 Resistor, fixed, campi 22.000 ohms, ±10%, 1/2w; RC20GF223K 
- Same as R703 
1 Resistor, fixed, compi 1,200 ohms, ±lO%, lw; RC32GF122K 
1 Resistor, fixed, compi 10.000 ohms. ±10%, 1w; RC32GFI03K 
1 Resistor, fixed, compi 27,000 ohms, ±10%. 1/2w; RC20GF273K 
1 Resistor, fixed, compi 1,000 ohms, ±10%. 1/2w; RC20GF102K 
1 Resistor, fixed, wirewound; 1 ohm. ±5%, 5w 
2 Hesistor. fixed I campi 2,200 ohms, ±10%. 1/2w; RC20GF222K 
1 Resistor, fixed, comp; 3,900 ohms, ±10%. 1/2wj RC20GF392K 
1 Resistor, variable, campi 1,000 ohms, ±30%. 1/10w 
- Same as R7l0 
1 Hesistor, fixed, comp; 100 ohms, ±lO%, 1/2w; RC20GF101K 

1 Coil, bias oscillator 
1 TranRformer, power supply 

VR701 1 Diode, silicon, zeneri 13 volt, ±5% 
\'R702 1 Diode, silicon, zener; 24 \'olt, ±5% 

01597A 

2 Card Guide 
1 Fuse holder, short body 
1 Kit, tranSistor mounting (for Q705) 
" Pad. transistor (for l<703, Q704) 

NOTE: All items ('xcept those marked" are on 
printed circuit board 

Ampex Part 
No. 

056-108 
034-507 

034-994 
055-106 
031-187 

• 4550147-03 

031-205 

• 013-678 

• 
• 
• 

013-599 

• 070-{)75 

" 
• 146-018 

• 
• 
• 

• 145-013 

014-653 

014-704 
014-590 
014-630 

041-533 

041-{)64 

041-147 

• 041-158 
041-{)65 
041-{)48 
059-{)16 
041-052 
041-055 
044-370 

041-038 

4580123-01 

* 4580156-{)1 

013-747 
013-'112 

530-102 
085-{)01 
014-630 
280-131 

POWER 
TO 

TRANSPORT 
P70S 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
j 

0705 
014-630 

~---ASSY. 4050432 r - ----------- 12 

~ RTOII 
I 51'1 

5% 
2 ;. 

CRT02 r~CR70~ ~, ? v v v R714~ 013-618 jjj ~ CR7041~ 
IN4385 013-618 Il- 101~-:~49.. R708? CR707 100 

IN4385 I IK <'013-599-; 11710 
n02 I INDI4 .. to Q 

2.211 > 

II~:::/GRN 
+1 CR70~ ~, 

013-"9 "© 0704 
\N914 ~._ 2N3053 

R706 : C707 Q703 10K I 2000 Q106
1
Q 11'1 SOV 2N39BA 

014-653 
CR701 I 2N3904 ~ 
°i:.;:~: ~ CR707J1~ C10B 

Il- 013-678 ~ I Rir~7 ~ .1 
IN4385 100V ~ 

I 10% 
VR702 "I-' I ~~ ~r. 

9 

r-----roT--J 
R701 0~-6!13 - k. # t: ' .. ' I ~~ 2NU04 I') () ,- , , ~~'~& ' T701 I ..A. A A ;., b ,) ,-- --., 

l ~ 
J : I C703·1 C704,J 

I 

5100pF I 2500pF I 
I 300V 11704 I I 

5% -,,2211 
!lOOV 

I I 
I 5% I 
I - v I 

H-C701 I 
I 6:8gr R70! i 22K I 5% I -'VV\--4 

I I I C702 I 
I R702 III00pF I I 24 300V I 
I 5% 5% I r I 

L- ___ -' 
I R705 

I 0102 1.211 
014-653 11'1 

I 2NSlO4 

C7051 I 6 Et.S 
VR7(11 :i' \ " a ", "/ tJ IO~V T 13V ~ 

14 'f':..t'P ~; t p'{" 10% 5% 

15 -

------, 
I 
1 
I 
I 
I 
I 

R713 I 
2,2K> I 

I 

F~'< I R712 
I K 

\ .'" I 1/10 1'1 ) ,I.l¢' " 
~ 4" \t.; I 

;~'\ ,).' .... I ,. . C706 
50 I SOV 

R111 
> 

C~ 
I 

3.9K I 
I 
I I 

r--$CII J 
I 

16 

$ 
$ 
$ 

1 -~- f-

I 

~ 
I 
I 

x-17 1'-

I 
I 
I 
I 
I 
I 
I 
I 
~ ~. 

-~---- ---------_., -_ .. - ---------------
I I 

0---
! I 
I I 
I I 

I I 
I I 

'I 

!'If-----

.-----.. ~--~ 

1C709 
lC710 ] ;" 

-------
------------.------,........-~ 

= 1\ -- c ___________ T" 
-----.. ~. -7 

8f--'--- -.------~-----.-------.-

NOTES: 
UNLESS OTHERWISE SPECIFIED 

I. ALL CAPACITOR VALUES ARI'! IN MICROFARADS, RATIMGS AS IND'CATED. 

2. ALL RESISTORS VALUES .ARE IN OHMS, 112 WATT, 10%. 

LAST REF. DES. USED REF. DES. HOT USED 

C710 
eR707 
Qi06 
VR702 
n02 
R714 

'----. 

) 

-

J.= 
I 

-
-.!.. 

3 -
9 -
5 

r-- J704 
'I 

r--
6 -
7 -• f--
10 

'--

-
~: 

I 

"2 
r--

,~ :5 
i-

,9 
r-

!I 
r- J703 
'I 

>-
6 

i-
7 

r-• I-
10 

'--

r--

1t= 
I 

r--
2 

r-
11 'oJ 

t-
II 

r-
II 

f-- J702 
4 

f--
6 
l-- 7 
r--- 8 
I-

10 
'--

r--

.r= I 
f--
~ 

I I f--
.J :5 

r-
--9 

( 
f--

5 
f-- J701 
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r--- 6 
f---.---- 7 
r--

8 
f--

10 
'--

POWER 
TO 

ELECTRONICS 

FIGURE 6-10 
POWER SUPPLY SCHEMATIC, 

RECORD/REPRODUCE 
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9R78 
4700 

9C33 
750.25V • 

BIAS AMPLIFIER - ASSY NO. 4050433 
I-----------~------------------------------~ I 31182 I 
I (s'6~ 3R85 3QI7 ~.ww I 
I 3R89 IW.:;: 3~~ 2N2102 5% 3T3 I 
I 201<.5% I 
I 8 3<:42 IE~~~Ej I 
I 2500pf N.c. I 

3RS8 3R84 500V ~ I I 2OK,!> 3000 5% 3C40 
n ~ I I ~ '---+--+--VIAr--rH-- 2110pl 

I 'tJ' I 

SIR 

'-----~~~ '15~1 
,," I' I'EC I 

r--<f--------~-7'O" I SYNC 
I GAIN I 

it-4==~.-~=4'+ . ...,1~ ~ I 
! 

~-

~ TRAINING DEPARTMENT 

Mail Stop 7-1 
860 Charter Street, Redwood City. California, 94063 
(41S) 367-3701 

( 

5JI31 .J 

3R91 
1M 

3R90 
1M 

3R67 
22 

3R83 
51 
5"1. 

@ I 
3C41 I 
.I 

··Ie- (2. 
/ 

I.' h 

f: 
4R45 
27K 

8 7 

r---------, 
I RECORD I 

100V I _________ J 4JI2 

A JERASEI 
HEAD 

I 
r-------------- ________ J 

5JI0 AMPLIFIER I 
~----+--1"-'-jj--f----t-~----j 2 ASSY NO. I '-----+---+--------. 

DUMMY PLUG ASSY 
FOR 4J8 

(4030034-30) 

DUMMY PLUG ASSY 
FOR 4JI4 

(4050468-01 ) 

'-----y-----' 

PUSH-PUll 
BIAS INPUT 

(ALWAYS ON) 

NOTES' UNLESS OTHERWISE SPECIFIED 

ALL RESISTOR VALUES ARE IN OHMS, 112W, 10%. 

2. ALL CAPACITOR VALUES ARE IN MICROFARADS,A~ 
INDICATED VOLTAGE. 

3. ALL DIODES ARE TYPE 013-678. 

6. 

SEE TA8LE I FOR FIELD SERVICED TRANSISTORS. 

PROVISION IS MADE TO PAD HEAD OUTPUT AT 
HIGH FREQUENCIES. 

REPRODUCE EQUALIZER 4020270-01 CAN BE 
ADJUSTED TO NAB AND lOR CCIR. 

7. SHIELD DESIGNATIONS OMITTED TO PRESERVE 
DRAWING CLARITY. 

8. @ INDICATES VOLTS D.C. MEASURED WITH A 
20;000 A/V METER. 

4 4050434 I 
3 ....... SEE SHEET 2 I 

5JI0 

4C36 

'::'5 
.02'q 

+39V HI SPEED 
+3W LOSPEED 

, 4FI 
.5A 
SLO­
BLO 

+39V 

9C34 
1500 
40V 

4CR6 

~-~--~~ 

RECORD 
ELECTRONICS COMMON 

9. £1 INDICATES VOLTS D.C. MEASURED WITH A 
HIGH IMPEDANCE VTVM. 

10. C1.iliJ INDICATES VOLTS R.M.S. MEASURED WITH "" A HIGH IMPEDANCE VTVM AT OPERATING 
LEVEL OF 1000HZ. 

II. @ INDICATES VOLTS R.M.S. MEASURED WITH "" A HIGH IMPEDANCE VTVM AT BIAS 
FREQUENCY. 

@IREADyj 
514 

4R93 
13 K,5% 

~-~-~~-~~ 

10 
~~~--~~-

PLAY (HOLDING) 

II 

6 

I 
I 
1 

9RI6 
15K 

9RI7 
15K 

I 
L_--, 

I 
I 
1 

4C58 I 
1<.i.0 ,50V I 

4JI4 

I 
2 

3 
4 

4K2 

COMMON 

G=>- FOR 
TABLE I 

FIELD SERVICE ONLY 

TRANSISTORS MAY USE 

IQI, IQ2,2Q9 THRU 2QI3 2N3117 OR 2N5088 

103,IQ4 2N4946 

105 2N3906 
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