


NOT ICE 

Only proper use will produce the high per­
formance and reliability for which your Ampex 
equipment was designed, built, and tested. In 
order to be sure that you obtain the best possible 
performance and reliability, please DO NOT: 

• INSTALL or CONNECT, 

• OPERATE, 

• ADJUST or ALIGN, 

• MAINTAIN, or 

• REPAIR 

the equipment without first consulting the appli­
cable portion(s) of the manual . 
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COMMUNICATING WITH AMPEX 

SERVICE INFORMATION AND PARTS 

FIELD ENGINEERING BULLETIN SERVICE (See note below) 

Ampex provides a continuous technical support program for its products. This program is 
partially implemented through field engineering bulletins , which are published by the Ampex 
Technical Support Group. Approved modifications, information on special tools and acces­
sories , and improved operating and maintenance techniques are typical of the information 
distributed in these bulletins. 

If the installation of your system or accessory was supervised by an Ampex Field engineer, 
you will be sent these bulletins automatically. If this is not the case, contact the nearest 
Ampex field office or write to: 

Ampex Corporation 
Audio Technical Support Group 
401 Broadway 
Redwood City , California 94063 USA 

SERVICE AND REPLACEMENT PARTS (See note below) 

For service and replacement parts , contact your nearest Ampex field office. If the installa­
tion of your system or accessory was supervised by an Ampex field engineer, you will be 
sent information regarding the location of the nearest field office. Alternatively, write to 
the Technical Support Group at the address shown above. 

NOTE 

In order for the technical support program to 
function properly , the user must ensure that his 
communication is addressed to the proper depart­
ment, and that it includes the following informa­
tion, most of which can be obtained from the 
system identification nameplate on the equipment. 

1. System name 
2. Model number (including revision number) 
3. System number 
4. Serial number 
5. Power requirements 
6. System modifications and special accessories 
7. Date of purchase 
8. Name and address of your organization 
9. Job function to which communication should be addressed 

10. Physical location of equipment 
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COMMUNICATING WITH AMPEX 

INSTRUCTION MANUAL CHANGES 

Another part of the Ampex program of technical support for its products is the 
continuous revision and modification of instruction manuals as the equipment is improved or 
modified. In order to ensure that you always receive this information, write to: 

Ampex Corporation 
Audio/Video Technical Publications Department 
401 Broadway 
Redwood City, California 94063 USA 

NOTE 

In order to be sure that you always receive 
information applicable to your equipment, 
please include the following information when 
you write to us: 

1. System name 

2. Model number (including revision number) 

3. Serial number 

4. Power requirements 

5. System modifications and special accessories 

6. Approximate date of purchase 

7. Name and address of your organization 

8. Job function to which communication should be 
addressed 
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SAFETY &, 

FIRST AID 

Because personnel working with electronic equipment are 
exposed to the hazard of high voltage, it is imperative that 
all safety regu lations be consistently observed, and that 
each individual has a clear understanding of basic First Aid 
methods. 

The following typical hazards must be avoided at all times: 

1 Do not attempt adjustment of unprotected circuit 
ON controls, or lead dress while the power is ON . 

OFF' 

Do not change heavily loaded or overheated compo- I 
nents without due precaution to avoid burns. 

3 Do not assume that no dangerous voltage is present 
when the power is 0 F F. Charged capacitors may retain 
dangerous voltages for long periods, and should be dis­
charged through a suitable resistor before any circuit 
points are touched . 

4 At all times avoid placing any parts of the body in 

red" b"w", ,mood ood d,,,;t pO;'''. wh"h" oc ~~~ 
notpowerisON. ~ 

a.~~ 

-$ ~~11JJ~ 5 Do not assume that solid -state circuits and semiconduc- -1- "If...!:: 
tor cases carry only low Voltages. ~ 

VOB633 

For their own protection, and the protection of others, all 
electronic personnel should become thoroughly familiar 
with the approved First Aid treatment of burns and shock. 
There are three principal degrees of burns, recognizable as 
follows : 

1. A first degree burn reddens the skin 

2. A second degree burn blisters the skin 

3. A third degree burn chars the flesh and frequently 
places the victim in a state of shock accompanied by 
respiratory paralysis. 

Respiratory paralysis in the victim can cause death within 
seconds, by suffocation . For this reason it is imperative that 
the approved method of artificial respiration be initiated 
immediately and continued until the victim's breathing is 
normal. 

A muscular spasm or unconsciousness may render the 
v ict im unable to free himself of the electric power. If this 
is the case, turn the power OFF immediately. 

iv 

DO NOT TOUCH HIM, OR YOU MAY 
SHARE HIS PREDICAMENT. 

If the power cannot be turned OFF immediately, very 
carefully loop a dry rope, article of clothing, length of 
strong cloth, or a rolled-up newspaper around the victim 
and pull him free of the power. Carefully avoid touching 
him or his clothing. 

The moment · he is clear of the power, place him in a 
reclining position, cover him with a blanket (or news­
papers) to keep him warm, and begin artificial respiration . 
At the first opportunity, enlist help in the summoning of a 
doctor. If a doctor cannot be summoned, transport the 
victim to the doctor, infirmary, q)r hospital. Be sure that the 
victim is kept well covered and warm while awaiting 
professional aid and treatment. 
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REPRODUCE BOARD AND EQUALIZER COVER 

Figure 1-4. Reproduce Electronic Module 

SCREW #1 

SCREW #4 

) Figure 1-5. Head Assembly 
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4. Piece of small-diameter shield­
ing braid; if available, use a plunger-type 
solder remover instead of the soldering 
flux and shielding braid. 

4-19 To remove a component, dip the 
shielding braid in the soldering flux. Heat 
the solder joint with the soldering pencil 
(never use a soldering gun or high-wattage 
iron), and dip the braid into the molten sol­
der (the solder flows into the braid). Do not 
overheat the soldering joints during this pro­
cedure, and especially avoid heating joints 
that are not to be unsoldered. When solder 
has been removed from all component leads, 
the part should then be removable without 
using force. 

4-20 To install the replacement part, 
bend the leads to fit in the mounting holes, 
insert the leads through the holes, then bend 
them flat against the foil path. Use the sol­
dering pencil and solder to solder the joints. 
Do not overheat the junction or nearby junc­
tions. Remove excess rosin from the joint 
with a clean lint-free cloth moistened with 
alcohol. 

4-21 After replacing a diode or transistor, 
allow the board to cool approximately five 
minutes before reinstalling it. 

RESIDUAL HEAT FROM THE 
SOLDERING PROCESS COULD 
CA USE THERMAL R UNA WAY, 
IF POWER IS APPLIED TO A 
SEMICONDUCTOR DEVICE 
BEFORE IT HAS COOLED 
FOR FIVE MINUTES. 

4-22 ELECTRONICS UNIT INDICATOR 
LAMPS 

4-23 READY/RECORD. The Ready/ 
Record lamps are mounted in a spring clip. 
To replace either lamp, remove the top cov­
er from the record/reproduce unit, pull the 
wired sockets from the lamps with long nose 

4-4 

pliers, then press the two clip extrusions 
together and remove the clip--being careful 
not to let the pliers slip. Remove the lamp 
(now free) through the front of the as sembly . 
Install a lamp in reverse to removal proced­
ures, then press the clip against the panel 
to secure the lamp. 

4-24 VU METER 

4-25 To remove a VU meter lamp, re-
move the record/reproduce unit bottom 
cover. Pull the wired sockets from the lamp 
then pull the lamp out of the meter housing. 
Install lamps in the reverse order to remov­
al procedures. 

4-26 MASTER CONTROL INDICA TOR 
LAMPS 

4-27 PUSHBUTTONS. Remove push-
button indicator lamps as follows: 

a. Pull the plastic lens assemblies 
outward from the panel front for access to 
the lamps. 

b. Remove a lamp from the trans­
port control pushbuttons by pushing in and 
turning the lamp counterclockwise. 

c. Remove a lamp from the Speed 
Selector, Remote/Local, or Master Mode 
control pushbuttons by snapping it out. 

d. Install lamps and plastic cover 
in the reverse order of removal. 

4- 28 RECORD LAMPS. Remove record 
indicator lamps as follows: 

a. Remove the vinyl-covered end 
bells mounted (with two #10-32 screws each) 
at the bottom of the frame near the casters. 

b. Remove the master control panel 
(four mounting screws) two on each end of 
the control panel (accessible from the inside 
of the frame). 

c. Disconnect the two Cannon con­
nectors and remove the panel. 
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d. Pull the wired socket off of the 
defective lamp(s). 

e. Use long-nose pliers to press 
the retaining-clip flanges together and re­
move the clip. 

f. Remove the lamp from the 
panel front and install the new lamp. 

g. Install parts in reverse order 
of removal. 

4-29 TAPE TRANSPORT 

4-30 ROLLER GUIDES. There are two 
high speed roller guides on each MM-I000 
transport. If a machine is the convertible 
type, there are four of these gUides. After 
continued use at high speed the bearings in 
the guides may become noisy and need re­
placement. Replace bearings as follows: 

a. Remove the guide by using an 
Allen wrench to turn the capscrew counter­
clockwise. 

b. Slide the base off and then grasp 
the 1/4-inch shaft very tightly. 

c. Turn the cap screw out of the 
top (it is locked in very tightly) and remove 
the cap and the spring ins ide. 

d. Pull the aluminum roller out­
ward, along with the top bearing and reload 
ring. 

e. Pull the lower bearing off. 

f. Install the new bearings and re­
assemble the guide with the preload ring's 
protruding portion against the bearing. 

g. Reinstall the guide on the mach­
ine. If a 2-inch guide is being replaced, 
keep pulling upwards on the guide while 
screwing it on, so the screw in the plate 
does not turn. 

DEC. 1969 

4-31 DAMPED FLYWHEEL BEARINGS. 
There are two ball bearings in the damped 
flywheel assembly. If dirt should get into 
the se bearings they could become noisy and 
cause flutter. To check for noisy bearings, 
spin the assembly. If a grinding sound is 
heard, proceed as follows: 

a. From the rear of the machine, 
remove the heavy flywheel and spacer. 

DO NOT DROP THE FLY­
WHEEL - IT HAS DELICATE 
BEARINGS INSIDE. 

b. From the bottom of the deck, re­
move two #6-32 cap screws holding the hous­
ing to its plate. Remove the housing. 

c. Pull the aluminum hub out of 
the housing. 

d. With retaining-ring pliers, re­
move the ring that holds the lower bearing. 

e. Slide out both bearings and 
reinstall new ones. 

f. Reassemble in reverse order 
of the disassembly procedure. 

4-32 CAPSTAN (See Figure 4-2) 

4-33 The MM-I000 capstan system con-
sists of a two -speed hysteresis-synchronous 
motor and a flywheel-stabilized capstan which 
is driven by a mylar belt. Instability can re­
sult from the presence of dirt, oil, and other 
foreign matter on the surfaces of the belt and 
pulleys. Ampex 55571-01, mylar belt, is 
the only replacement belt that can be used. 
The capstan assembly 55575-03 (less the 
motor) must be replaced as a lUlit in case of 
damage to the capstan shaft or its bearings. 

4-5 
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4-34 SPECIAL TOOLS 

4-35 The only special tool required is a 
torque screwdriver, two to three inch­
pounds range (to adjust belt tension). 

4-36 CAPSTAN OVERHA UL 

4-37 To disassemble the capstan system 
for cleaning or parts replacement, turn 
power OFF, then proceed as follows: 

a. Protect the capstan shaft from 
possible damage during procedures by 
heavily wrapping it with masking tape and/ 
or other suitable cushioning material. 

NICKS AND DAMAGE TO 
THE SHAFT CAN REQ UffiE 
REPLACEMENT OF THE 
ENTIRE FRAME. 

b. Remove head cover assembly. 

c. Disconnect harness from cap­
stan terminal strip. 

d. With one assistant, remove the 
capstan mounting screws from the top of the 
top plate, and guide the capstan out through 
the bottom of the machine. Carefully note 
the positions of any shims between the cap­
stan frame and top plate; they must be in­
stalled in exactly the same positions. 

e. Remove both covers from the 
capstan frame, loosen the four motor­
mounting screws (to release belt tension) and 
remove the belt. Do not crease or otherwise 
distort the belt if it is to be reinstalled. 

f. Carefully use low-pressure air 
to blow dust and dirt from inside the capstan 
frame, directing the air blast away from per­
sonnel and the capstan shaft and bearings. 

g. If the capstan belt is to be re­
used, moisten a clean cloth with fresh alco­
hol and wipe clean. 

4-6. 

h. With the moistened cloth, remove 
all traces of foreign matter from the pulleys. 

i. Position the motor to eliminate 
initial belt tension, then replace the belt. 

NOTE 

The original belt may be re­
used if it has no evidence of 
cracks, creases, or other 
distortion. If in doubt replace 
the belt with Ampex part 
number 55571-01. 

j. Thread a 10-32 screw in tapped 
hole in the motor shaft exposed end. 

k. Hold the capstan shaft stationary 
and turn the screw with the 2-3 inch-pound 
torque screwdriver. Position the motor so 
the belt begins to slip with 2 to 3 inch-pounds 
applied to the screwdriver; do not exceed 
this value under any circumstances. 

1. Re-install covers on the capstan 
frame assembly. 

m. With one assistant, re-position 
the capstan assembly against the base plate 
with special care to avoid capstan shaft 
damage. Re-install any removed shims ex­
actly as originally installed and secure the 
assembly with the mounting screws. 

n. Reconnect the harness. 

o. Remove the protective material 
from the capstan shaft and clean the shaft 
with a clean cloth moistened with kerosene 
(to remove masking-tape gum), then use al­
cohol to remove all traces of kerosene. 

DO NOT CONTACT THE 
CAPSTAN IDLER WITH 
THE CLEANING FLUIDS: 
BOTH FLUIDS DETERIO­
RA TE R UEBER. 
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SECTION V 

ELECTRONICS CHECKS AND MAINTENANCE 

5-1 PERFORMANCE CHECKOUTS 

5-2 GENERAL 

5-3 These checkouts should be regularly 
scheduled to determine when~ape transport 
adjustment/alignment is required. Elec­
tronic adjustment/alignment procedures are 
given later in this section, to be performed 
after all maintenance is completed. Erased 
tape or blank tape can be used for the per­
formance checks or recorded tape can be 
erased during the recording portion of the 
procedure. Reproducer checkout is explain­
ed at the start of each checkout procedure. 

NOTE 

Always bulk-erase any 
tape that was recorded 
on equipment with a 
different head configura­
tion, to make sure that 
it is completely erased. 

5-4 TEST EQUIPMENT 

5 -5 Obtain the following test equipment, 
or equivalent: 

1. Signal Generator, Hewlett-Pack­
ard Model 200D. 

2. Vacuum Tube Voltmeter, AC, 
Hewlett-Packard Model 400D. 

3. Wave analyzer (if available). 

4. Flutter Meter, Micom , Model 
B8100. 

DEC. 1969 

5. Ampex Standard Alignment and 
Flutter Test Tapes for the tape speeds 
used. 

6. Noise Filter (see Figure 5-1) or 
ASA "A" Curve Filter (see Figure 5-2). 

7. Technicians tools. 

5-6 TEST TAPE REQUIREMENTS 

5-7 Standard test tapes are precisely re-
corded in an Ampex laboratory and must be 
correctly handled and stored to retain their 
accuracy. The following requirements 
should especially be followed: 

a. Clean and demagnetize equipment 
heads and other tape-handling components 
before installing the test tape (refer to para­
graphs 4-2 and 4-8). 

b. Never store test tapes in areas 
where there are temperature or humidity 
extremes. 

5 -8 TAPE DEGRADA TION. After ex-
tensive use of test tapes high-frequency 
tones may drop as much as 2 dB, and flutter 
indications may rise even though actual 
flutter remains unchanged. Flutter increase 
is caused by: demagnetization of the recorded 
signal from repeated runs; tape deformation 
due to tape tension, changes in temperature 
and humidity; and increased dropouts result­
ing from tape wear. 

5-9 TEST CONDITIONS 

5-10 Check that the follOWing test conditions 
are met: 

5-1 
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12K 

650J.lJ.lF VTVM 

A79 

Figure 5-1. Noise Filter Schematic 

600 .047 p.f 

INPUT 600 1800 1800 2200 pf 100 K 

A112 

Figure 5-2. ASA "A" Curve Filter Schematic 

a. If the recorder is not terminated in 
the console, set LINE TERMINATION switch 
(on back of electronics assemblies) at ON, to 
terminate equipment. 

b. Dummy plug in INPUT ACCESS 
socket (instead of accessory transformer 
or preamp). 

c. Components cleaned and demag­
netized per paragraphs 4-1 and 4-8. 

5-2 

d. Top and bottom covers installed 
on electronic assemblies. 

e. Low-noise tape, Ampex Series 
434 or equal, installed. 

5 -11 FREQUENCY RESPONSE 

5-12 REPRODUCER. Check the frequency 
response of a reproducer with a tape recorded 
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Figure 5-7. Reproduce Response Check Setup 

RECORD 
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INPUT 
CONNECTOR 

RECORD 
HEAD 

CONNECTOR 

Figure 5-8. Record Response Check Setup 

VTVM 
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OUTPUT 
CONNECTOR 

IK VTVM 

An 

A76 

a. Disconnect the head cables, input 
cable, and output cable from the receptacles. 

d. To check the record amplifier 
curve, remove the bias amplifier plug-in 
circuit board. Secure the end of the tape 
tension arm in position away from the safety 
switch, and initiate the record mode. 

b. Connect the signal generator and 
the vtvm as shown in Figure 5 -7 or 5 -8 . 

c. Set the generator for a O. 78-volt 
(O-dBm) output. 

5-20 

e. To check the reproduce amplifier 
curve, turn power ON, then operate the 

DEC. 1969 
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Figure 5-9. Response Curves 
(Sheet 1 of 2) 
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Table 6-1. Transport Tape-Width Conversion Kits 

ORIGINAL 
TRANSPORT TYPE 

I-inch 

2-inch 

c. Four feetofnylon cord, with a 
1- to 2-inch loop in each end. 

d. Three feet of magnetic recording 
tape (width equal to that in use) . 

6-5 ACCESS (See Figure 6-2) 

6-6 To gain access to the adjustment 
points, and for general servicing, remove 
the rear screens. Each screen is secured 
to the recorder frame with four 1/4-turn 
captive screws. 

6 -7 BRAKE ADJUSTMENT (See Fig­
ure 6-3) 

6 -8 The brake system stops reel rotation 
and maintains tape tension when the equip­
ment is removed from any operating mode. 
A brake differential is necessary to main-· 
tain tension while stopping; the brake force 
is therefore higher for the tape-feeding reel 
in every case. Braking functions are check­
ed with power OFF and no tape installed. 

6-9 

l-INCH/2-INCH 
CONVERSION KITS 

4940150-02 (must be in-
stalled by Ampex personnel) 

4940187-01 

TAKEUP REEL BRAKES (See 
Figure 6-3) 

6-10 Adjust the takeup reel brakes as 
follows: 

a. On 1- to 2-inch convertible sys­
tems only, install I-inch tape remove the 
high (2) and low (1) brake spacers. 

b. Wrap all of nylon cord CCW 
(counterclockwise) on takeup reel and insert 
hook of the 0-2 lb. scale in cord loop. 

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

d. 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 sev­
eral times. The scale should indicate the 
value given in Table 6-2. 

Table 6-2. Transport Brake Torques 

SUPPLY REEL TAKE UP REEL 

TAPE SIZE 
REWIND FORWARD REWIND FORWARD 

(CW) (CCW) (CW) (CCW) 

I-inch 12-20 oz. 4 -1/2 (±1/2) lb 4-1/2 (±1/2) lb 12-20 oz. 

2-inch 20-28 oz. 7-1/2 (±1/2) lb 7 -1/2 (±1/2) lb 20-28 oz. 

6-2 DEC. 1969 
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Figure 6-3. Transport-Adjust Points 

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

f. Wrap all of the cord CW on reel, 
and insert hook of the 0-10 lb scale in cord 
loop. 

g. Hold scale parallel to floor and 
as close as possible to reel, then pull the 
scale (takeup turntable rotates CW). 

h. 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 sev­
eral times. The scale should indicate the 
value given in Table 6 -2 . 

6-4 

i. If the reading is not within limits, 
slightly adjust nuts on each side of brake sole­
noid an equal number of turns (CW increases 
braking), then repeat procedures beginning 
with step K. 

NOTE 

If the tension varies while 
the cord is being pulled at 
a steady rate, the tensions 
of the springs may be un­
equal. 

j. On convertible systems, reinstall 
brake spacers removed in step §:.' install 
2-inch tape and repeat the procedures be­
ginning at step 12.. 

DEC. 1969 
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k. Remove scale and cord from . 
transport. 

G-ll SUPPLY REEL BRAKES (See 
Figure 6-3) 

G-I2 Adjust the supply reel brakes as 
follows: 

a. On 1- to 2-inch convertible sys­
tems only, install I-inch tape and remove 
the high (2) and low (1) brake spacers. 

b. Wrap all of nylon cord CW (clock­
wise) on reel and insert hook of the 0-2 lb. 
scale in cord loop. 

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

c. 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 sev­
eral times. . The scale should indicate the 
value gi ven in Table 6 -2. 

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

f. Wrap all of the cord CCW on 
reel, and insert hook of the 0 -10 lb scale 
in cord loop. 

g. Hold scale parallel to floor and 
as close as possible to reel , then pull the 
scale (takeup turntable rotates CCW). 

h. 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 sev­
eral times. The scale should indicate the 
value given in Table G-2. 

i. If the reading is not within limits, 
slightly adjust nuts on each side of brake 
solenoid an equal number of turns (CW 

DEC. I9G9 

increases braking); then repeat procedures 
beginning with step g: 

NOTE 

If the tension varies while 
the cord is being pulled at 
a steady rate, the tensions 
of the springs may be un­
equal. 

j. On convertible systems, reinstall 
brake spacers removed in step!!., and in­
stall 2 -inch tape, repeat the procedures 
beginning at step 12: 

k. Remove scale and cord from 
transport. 

() -I3 TAPE TENSION (See Figures 6-4 
and 6-5) 

6-14 Tape tension is determined indirectly 
by measuring the torque of both tape reel 
motor s . Required tension adjustments are 
made by positioning sliders on the resistors 
under a cover on the back of the transport 
control box. The resistol'::3 ; and what they 
adjust are listed in Tables 6-3 and 6-4. In 
the following steps the cord (or twine) is 
wrapped so it is pulled onto the reel being 
checked. The spring scale is hooked into 
the cord (or twine) loop and held stationary 
against the reel torque , the reel is tapped 
(to ensure a true reading), and the tension 
value is read on the scale. 

a. Turn power OFF. 

b. Remove control box from frame 
(four mounting screws). 

c. Remove relay cover from control 
box (four pan head screws). 

d. Rotate the control box outward 
to a stable position. 

e. Remove perforated panel over 
resistors (four pan head screws). 

6-5 
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Figure 6-4. Control Box (Rotated Outward) 

Table 6-3. I-Inch Tape Tension Requirements 

TENSION ADJUSTED REQUIREMENT RESISTOR 

Play Holdback 9 to 11 oz. R2 

Fast Holdback 3 to 4 oz. Rl 

Play Takeup 15 to 17 oz. R3, slider with red/white 
lead 

Play Boost 50 to 60 oz. R3, slider with orange/ 
white lead 

Table 6-4. 2-Inch Tape Tension Require,ments 

TENSION ADJUSTED REQUIREMENT RESISTOR 

Play Holdback 9 to 11 oz. R2 

Fast Holdback 1 to 2 oz. Rl 

Play Takeup 23 to 25 oz. R3, slider with red/white 
lead 

Play Boost 50 to 60 oz. R3, slider with orange/ 
white lead 
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Figure 6 -5. Control Box (Open) 

6-15 PLAY HOLDBACK TENSION 
(See Figures 6-6 and 6-7) 

6-16 Adjust play holdback as follows: 

a. On convertible systems, set 
Tape Width switch (on control box) at cor­
rect position for tape on transport. 

b. On the reel guide for the supply 
turntable , thread the cord through the guide 
and one cord loop to fasten the cord to the 
reel guide. Wrap 2 or 3 turns of cord CCW 
(counterclockwise) around the reel hub, and 
hook the 0-2 Ib scale to the free loop. 

c. Hold scale parallel to floor and 
away from tape transport, with the nylon 
cord taut. 

d. Turn power ON and press PLAY 
button. 

DEC. 1969 

e. A s cord winds on reel, allow the 
scale to follow. Keep the cord at the tension 
that just balances the holdback torque, then 
read the scale. Repeat this procedure until 
several readings of the same value have been 
made. The scale should indicate 9 toll oz. 
Press STOP button. 

f. If the reading is be yond limits, 
turn power OFF and adjust the slider on R2 
(red lead for 2-inch tape or brown/white 
for I-inch). Rewind cord on reel, then re­
peat procedures beginning with step Q.. 

g. On convertible systems install the 
the other width tape then repeat the entire 
procedure. 

6-17 FAST MODES HOLDBACK TENSION 
(See Figure s 6 - 6 and 6 -7) 

'6 -18 With the cord wound on the supply 
reel and power ON (as in the preceeding 
paragraph), proceed as follows: 

6-7 
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Figure 6-6. Tension-Adjust Resistor,s 

a. Hold scale parallel to floor and 
away from tape transport, with the nylon 
cord taut. 

b. Press FAST FWD button. 

c. A s the cord winds on the reel, 
allow the scale to follow. Keep the cord at 
the tension that just balances the holdback 
torque, then read the scale. Repeat this 
procedure until several readings of the same 
value have been made. The scale should 
indicate 1 to 2 oz. Press STOP button. 

d. If the reading is beyond limits, 
turn power OFF and adjust the slider on 
Rl (green lead for 2-inch tape, or orange 
for I-inch). Turn power ON, rewind cord 
on reel, then repeat procedures beginning 
with step ~. 

6-8 

NOTE 

Resistor Rl also sets the 
REWIND mode holdback 
torque. 

e. On convertible s ystems, install 
the other width tape, set Tape Width switch 
to other position, rewind cord on reel, then 
repe at the entire procedure. 

f. Remove cord and scale. 

6-19 PLAY TAKEUP TENSION (See 
Figures 6-6 and 6-7) 

6-20 With power ON (as at the end of the 
preceeding paragraph) proceed as follows: 

a. Swing the supply compliance arm 
fully to the left, and secure it in that position 
(use masking tape or other sui table method). 

b. On convertible systems, set Tape 
Width switch (on control box) at correct 
posi tion for tape on transport. 

c. On the reel guide for the takeup 
turntable, thread the cord through the guide 
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Figure 6 -7 . Turntable Torque Measurements 

and one cord loop to fasten the cord to the 
reel guide. Wrap 2 or 3 turns of cord CW 
around the reel hub, and hook the 0 -2 lb 
scale to the free loop. 

d. HJld scale parallel to floor and 
away from tape transport, with the nylon 
cord taut. 

e. Press PLA Y pushbutton. 

f. A s cord winds on reel, allow the 
scale to follow, but keep the cord at the ten­
sion that just balances the holdback torque. 
After 1. 5 seconds (boost torque drops out) 
read scale. Repeat this procedure until 
several readings of the same value have 
been made. The scale should indicate 
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15 to 17 oz. for I-inch tape, or 23 to 25 oz. 
for 2-inch tape. Press STOP button. 

g. If the reading is beyond limits, 
turn power OFF and adjust the slider on 
R3 (red/white lead for I-inch tape, or 
yellow for 2 -inch tape). Turn power ON, 
rewind cord on reel, then repeat proce­
dures beginning with step ~. 

h. On convertible systems, install 
the other width tape. Set Tape Width switch 
to other position, rewind cord on reel, then 
repeat procedures starting with step ~. 

i. Remove material u·sed to secure 
supply compliance arm. 

6-9 
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6-21 BOOST TORQUE (See Figure 6-6) 

6-22 This procedure checks the boost tor­
que (present for the first 1.5 seconds of the 
Play or Record modes). With the cord woond 
on the take up reel and power ON (as in the 
proceeding paragraph) proceed as follows: 

a. Set Tape Width switch (on control 
box) to correct position for tape on transport. 

b. With a piece of cardboard, block 
relay K7 closed (actuated position). K7 is in 
the far-right bottom of the relay control box. 

c. Hold the 0-10 lb scale parallel to 
the floor and away from the tape transport 
with the nylon cord taut. 

d. Press the PLA Y pushbutton. 

e. As the cord winds on the reel 
allow the scale to follow, but keep the cord 
at the tension that just balances the boost 
torque, then read the scale. Repeat this 
procedure until several readings of the 
same value have been made. The scale 
should indicate 50 to 60 oz. Press STOP 
button. 

f. If the reading is not wi thin the 
limits, turn power OF F, then adjust the 
slider on R3 (orange/white lead), turn power 
ON, and repeat procedures beginning with 
step Q.. . 

g. Turn power OFF, then remove 
the cardboard from relay K7 and the cord 
from the reel. 

h. Reinstall removed items in re­
verse order to procedures in paragraph 6-7. 

6-23 CAPSTAN IDLER (See Figure 6-3) 

6 -24 The capstan idler force against the 
moving capstan is determined by the capstan 
solenoid spring. The force is adjusted by a 
lock nut on the capstan solenoid bolt shown 
in Figure 6 -3. 

6-10 

6-25 As the solenoid temperature rises, 
its resistance also rises. When power line 
regulation is poor, allow 30 minutes or more 
for warm-up (operating in the reproduce 
mode) before adjusting the capstan idler 
force. At the factory, the solenoid is check­
ed to be sure it will bottom at line voltages 
of 90 volts (cold) and 105 volts (hot). 

a. Remove dummy plug from under­
side of transport (this prevents rotation of 
the capstan). 

b. Turn power ON. 

c. Thread a 10-15 inch length of 
magnetic tape through the tape path in the 
area of the capstan. Tie a loop in the end 
of the tape so that the 0-10 lb scale may be 
attached to pull the tape in the play mode 
direction. 

d. Press the PLAY button. 

e. Hold the capstan (to prevent it 
from turning) then pull the spring scale until 
tape just starts to slip between the capstan 
and idler, then read the scale. Repeat this 
measurement until several readings of the 
same value have been made. The reading 
should be between 2-1/2 and 3 lb. Press 
STOP button. 

f. If the reading is beyond limits, 
turn power OFF, adjust the stop nut under 
the transport (see Figure 4-28), then repeat 
procedures starting with step .Q.. 

g. Measure clearance between the 
capstan and capstan idler (with system in 
Stop mode). Clearance should not be less 
than 1/8 inch. Adjust clearance as necessary. 

h. Reinstall transport dummy plug. 

6-26 HEADS, 1-INCH SYSTEMS 
(See Figure 6 -8) 

6-27 One-inch record and reproduce heads 
are adjustable in height, zenith and azimuth. 

DEC. 1969 
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Figure 6-8. Head (l-Inch) Adjustments 

The heads are factory aligned and should 
normally never require readjustment, how­
ever if misalignment is suspected, the fol­
lowing procedures may be used. 

NOTE 

Ampex is not responsible 
for heads misaligned by 
customer adjustment. 

6-28 HEIGHT 

6-29 Adjust heads for 1-inch tape as 
follows: 

a. Unscrew hex nut #1 three turns 
to relieve the pressure spring. 

b. Index-mark a spot on the periph­
ery of screws #3 and #4, and nut #2, for 
starting-point reference. 

c. Turn each index-marked screw 
and nut clockwise, one turn at a time, until 
the lower track laminations are seen at the 
bottom edge of the moving tape. 

d. Turn each of the same screws 
and the nut counterclockwise the same 
fraction of a turn until the lower track 

DEC. 1969 

laminations barely appear at the bottom 
edge of the tape. 

e. Counting the number of turns, 
continue turning each screw (#3 and #4) 
and nut (#2) one turn at a time, until the 
upper track laminations just appear above 
the tape. 

f. Turn screws (#3 and #4) and nut 
(#2) clockwise, a fraction of a turn at a 
time, until the upper track laminations 
barely appear above' the tape. Subtract 
this fraction from the turns counted in 
step~. Divide the result by two. 

g. Turn each screw (#3 and #4) and 
nut (#2) clockwise the number of turns fig­
ured in step i. 

h. Readjust zenith and azimuth per 
next paragraph. 

6-30 ZENITH AND AZIMUTH 

6-31 Since each head is also a tape-guid­
ing surface, the tape pressure must be equal 
at the top and bottom of the head. The zen­
ith of one head must be approximately cor­
rect in order to adjust the other head. To 
adjust head zenith without changing the head 
proceed as follows: 
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a. Initiate Play mode. 

b. Adjust rear-most screw (#3) in 
increments of 1/4 turn while adjusting nut 
(#2) 1/8 turn in the same direction. Con­
tinue process until the tape passes the heads 
without side pressure on any guiding sur­
face , especially the scrape flutter idler 
guides. Adjust until the tape only occasion­
ally touches a side guiding surface. 

6-12 

c. Adjust head azimuth per Section 5. 

d. Screw nut (#1) downward to com­
pletely compress the spring. 

~ 
AVOID OVERTIGHTENING 
OF THE NUT, TO PRE­
VENT SPRING BUCKLING. 

DEC. 1969 
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Table 6-5. Transport Adjustments Checklist 

FUNCTION AND ADJUST TAPE ACTUAL 
ITEM PROCEDURE MODE POINT SIZE REQUIREMENT SETTING 

Supply Reel *High Brake Torque, 6-11 OFF Two nuts, adjust equally 1" 70 ± 8 oz. 
(tightening increases braking) 2" 120 ± 4 oz. 

*Low Brake Torque, 6-11 OFF Nut opposite brake drum 1" 16 ± 2 oz. 
2" 24 ± 2 oz. 

*Holdback Tension, 6-15 Play **R2 (brown/white lead) 1" 10 ± 1 oz. 
(Play and reproduce modes) R2 (red lead) 2" 10 ± 1 oz . 

*Holdback Tension, 6-17 Fast Fwd **R1 (orange lead) 1" 3-1/2 ± 1/2 oz. 
(Fast modes) R1 (green lead) 2" 1-1/2 ± 1/2 oz . 

Takeup Reel *High Brake Torque, 6-9 OFF Two nuts, adjust equally 1" 70 ± 8 oz. 
(tightening increases braking) 2" 120 ± 4 oz. 

*Low Brake Torque, 6-9 OFF Nut opposite brake drum 1" 16 ± 2 oz. 
2" 24 ± 2 oz. 

* Takeup Tension, 6-19 Play **R3 (red/white lead) 1" 16 ± 1 oz. 
(allow boost torque to R3 (yellow lead) 2" 24 ± 1 oz. 
drop out) 

*Boost (Initial) Torque, 6-21 Play **R3 (orange/white leads) 1" 75 ± 5 oz. 
wi th K 7 held closed 2" 75 ± 5 oz. 

Capstan Idler Pressure, 6-23 (measured Play (capstan Capstan solenoid -spacing 1" 44 ± 4 oz. 
with scrap tape pulled be- motor discon- locknut 2" 44±4oz. 
tween idler and stalled cap- nected and cap-
stan) stan held, after 

30 + minutes 
warmup) 

I 
Heads, 1" Systems, Height, 6-25 OFF All four hea.d-adjust screws 1" Record and reproduce 
Record and Repro- heads equal and 0.370" 
duce only above mounting plate 

Zenith, 6-30 OFF Rear-most screw 1" Perpendicular to 
mounting plate 

Azimuth, 6-30 OFF Farthest-right screw 1" Parallel to mounting 
plate 

*All torques/tensions measured with cord pulled from reel with hook of spring scale. 

**Increased electrical resistance reduces torque. 

DEC. 19.69 6-13/14 
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7 -51 When the record mode is entered or 
stopped, time-constant circuits provide a 
swi tching delay to minimize popping. The 
low-speed delay circuit (in the emitter cir ­
cuit of 2QlO) consists of 2C26 and 2R57 ("on" 
delay) and 2C26 and 2R55 ("off" delay). The 
high-speed circuits consist of 2C29 and 2R64 
("on" delay) and 2C29 and 2R60 ("off" delay). 
The time delay is longer when entering the 
record mode than it is when leaving. 

7 - 52 The output signal from the equalizer 
amplifier goes 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 dc re­
sistance and a relatively high ac resistance. 
In the audio frequency range , therefore, 
transistor 2Q14 impedance is then high 
enough to provide the constant-current 
source for the record head, but still allows 
full utilization of the available dc operating 
voltage. 

7 -53 The signal, through circuit board 
connectors 7 and 8, proceeds through the 
record-relay contact-set 1-5-9. It is mixed 
with the bias frequency, following the bias 
trap (5C35 and 5L2), and then proceeds 
through the RECORD-SELECTOR switch (in 
the READY position) to the record head . 

7 -54 Record relay 4Kl (after the 4Q20 
circuit delay) is energized by pushing the 
transport RE CORD and PLAY pushbuttons. 
It is held energized by contacts of the play 
relay (in the tape transport circuit). Ener­
gizing voltage is connected at 4J 11 pin 4 , 
and the holding voltage at pin 10. Contact 
set 1-5-9, when 4Kl is energized, removes 
record amplifier output from ground, and 
routes the output to the record head. 

7 -55 Diode 4CR6, in the record relay 
circuit, restricts the record mode to elec­
tronics units set to READY at the time the 
RECORD pushbutton was pressed. There­
fore, a record/reproduce unit previously 
set to SAFE (or Sel-Sync) will not record 

7-8 

should the MODE SELECTOR switch be set 
at RECORD (either intentionally or by acci­
dent) . 

7-56 REPRODUCE AMPLIFIER CIRCUIT 

7 -57 The reproduce circuit for record/ 
reproduce units and reproduce units is es­
entially the same except that no VU meter 
is supplied with the latter. Refer to sche­
matic diagram 8 -7. A monitor jack for 
reproducers is mounted on the back panel 
of the module. 

7 -58 The signal from the reproduce head 
is applied through the RECORD-SELECTOR 
switch to the reproduce amplifier-input 
transformer 1 T1 (see Sheet 2). Transistors 
1Q1-lQ2 amplify the reproduce signal then 
the signal is applied through emitter follower 
1Q3 to the REPRO LEVEL control. The 
equalize circuit selection is made by forward 
biasing lCR2 when low speed is selected or 
lCRl when high speed is used, the selection 
being made by the positioning of SPEED 
switch 823 contacts 11,12, and 14. The 
equalizing Signal is from the emitter of 1Q3 
through lC6 to the diode switch then through 
the selected equalizer to input transistor 
lQl emitter. 

7 -59 Transistor lQ4 is used in a time 
delay circuit to supply operating power to 
the input amplifier circuits. When the pow­
er is applied to the circuit the time con­
stant provided by the RC circuit of lR36 and 
1C8 turns lQ4 on expotentially eliminating 
VU meter overload and poping in the re­
produced signal. 

7 -60 The signal from lQ2 proceeds 
through the emitter of emitter-follower lQ3 
to the reproduce equalization circuits and 
back to the emitter of Q1. Equalization is 
selected by energizing diode 1CR2 (low 
speed) orlCRl (high speed) to allow them 
to pass the signal. At low speed, +39 vdc 
goes to pin 6 of receptacle 4J 11. At high 
speed, the +39 vdc goes to pin 7 of that re­
ceptacle. A time -constant circuit is again 
inserted in both +39 lines, to protect the 
VU meter and prevent popping sounds when 
the speed is switched. 
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7 -61 When a speed is fir st selected, the 
"on" time-constant is determjned by a 100-
mF and a 35-mF capacitor contained in ca­
pacitor 9 C9. When that speed is turned off 
(the other speed selected) the 100 -mF ca­
pacitor is out of the circuit, and the delay 
is determined by the 35 -mF capacitor. 
Thus, the "on" time-delay , when a speed is 
selected, is greater than the "off" time­
delay for the same speed. 

7-62 If low speed is selected, the posi­
tive voltage from the time delay circuit is 
connected through 1R15 to diode 1CR2, 
biasing that diode so that it will conduct the 
signal from the emitter of 1Q3 to the low­
speed equalizer. If high speed is selected, 
the positive voltage, connected through 1R14, 
causes diode 1CR1 to conduct the signal to 
the high-speed equalizer. Thus the low­
speed or the high-speed equalizer is con­
nected from the emitter circuit of 1Q3 back 
to the emitter of 1Q1. 

7-63 From the emitter of 1Q3 the equal­
ized signal is also routed through capacitor 
1C7, the reproduce level control, and the 
output-selector switch, to the base of ampl­
ifier stage 1Q5 (where the record monitor is 
connected) . Capacitor 1C10, in the base 
circuit of 1Q5, provides an rf bypass, while 

8T2 

J 
+ 8DBM STRAPPING 

4S90304 

1C12 decouples the dc bias to stage 1Q5. 
Capacitor 1C14, in the collector circuit is 
inserted to permit attaining high levels be­
fore clipping. 

7--64 The signal at the collector of 1Q5 
is direct coupled to driver stage transistor 
1Q6 which then drives the output stages 
formed by complementary transistors 1Q7-
1QS which provide a single ended output sig­
nal from the junction of 1Q7 -lQS emitters. 

7 -65 The output signal is connected to 
the phoneS -jack and line transformer ST2. 
LINE TERM switch 4S3 connects a termin­
ating resistor SR33 across the 600 ohm out­
put line for use when testing or when a high 
impedance device is connected to OUTPUT 
jack 9J 5. The secondary of the output 
transformer is connected to the VU meter 
and the OUTPUT connector through a strap­
ping circuit for a +8 dBm or a +4 dBm nor­
mal operating level (see Figure 7 -3) . Equip­
ment strapped for a +S dBm output has re­
sistors SR34 and SR35 connected as a volt­
age divider across the transformer with 
SR36 connected to their junction for the VU 
meter input. Strapping for +4 dBm has re­
sistors SR34 and SR35 connected in parallel 
on one side of the line, and series resistor 
SR36 in .the input circuit to the VU meter. 

8R35 8R36 

8T2 

J METER 

+ 4 DBM STRAPPING 
A7S 

Figure 7 -3. Strapping Circuit 
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7-66 SEL-SYNC (See Figure 7-4) 

7-67 The Sel-Sync circuit is given in 
Figure 8-29. With the SYNC/PLAY switch 
at SYN C, the reproduce and record heads 
are disconnected from their amplifiers, and 
the record head is connected to the repro­
duce amplifier. The record head reproduces 
the signal from the tape and delivers it to the 
reproduce amplifier for amplification for 
monitoring purposes. 

7-68 In the MM-1000 system, instead of 
using the Sel-Sync gain control and bias trap 
on each electronics unit, the corresponding 
controls (R1 and bias trap L1, Cl and C2) on 
the Sel-Sync unit are used for each channel 

RECORD 

SEL-SYNC} = _+-_PLA..-Y-+--, 

(the RECORD SELECTOR switch 5S1 is 
always set at READY in the MM-1000 system). 

7 -69 In the Sel-Sync mode, therefore, 
the record head acts as a reproduce head 
for monitoring purposes. Another record 
head in the same stack (on a different track) 
can then be used to record that track syn­
chronously with the first. 

7 -70 The relay switching circuit shown 
in Figure 8-10 provides a time delay of the 
switching function to permit the mute cir­
cuits to become operative before the Sel­
Sync relays actuate. The time delay pre­
vents switching noise from being reproduced 
by the playback amplifier. 

ERASE HEADS RECORDING HEADS PLAYBACK HEADS 

7-10 

\ {

MONITORING AND 
NEW RECORDING 
SYNCHRONIZED 

Figure 7 -4. Sel-Sync Process 
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Figure 8-15. Remote Control Unit Schematic 
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