






































































































































































































































































































































































































































































































CAPSTAN PUCK' 

TACHOMETER PREAMPLIFIER 

CAPSTAN PUCK ASSEMBLY 

To remove the capstan puck assembly from the capstan as­

sembly, proceed as follows: Refer to Figure 5-8. 

a. Turn off transport power. 

b. 

c. 

d. 

e. 

Unthread tape and retract both head assemblies, 

as if for cleaning. 

While restraining the puck from turning with one 

hand, use a 1/4-inch hex key to unscrew the hex­

socket retaining screw at the center of the puck. 

There will be resistance as the screw, which is 

captive, frees the puck from the capstan shaft. 

Back the screw out until it disengages from the end 

of the capstan shaft. 

Gently take the puck off the capstan shaft. Note 

that a spring-loaded pin keeps the puck from ro­

tating on the shaft while it is in or near its. installed 

pOSition. 

To install a puck, place it on the shaft, engage the 

retaining screw, and run it in until it bottoms light­

ly. Back it off one or two turns, and rotate the 

puck on the shaft until the spring-loaded pin engages 

the matching hole in the back of the puck. Then 

tighten the screw down to 30-35 inch-pounds of 

torque. 

TACHOMETER PREAMPLIFIER 

The tachometer preamplifier (tach preamp) is contained 

within the capstan assembly. Access to it is gained by re­

moving the capstan puck. (See the procedure above.) For 

servicing, it may be dismounted (four #2-56 binder-head 

screws) while the capstan is in place and the puck removed. 

There is sufficient service loop in the cable that both sides 

of the pwa can be reached for soldering, etc. , when the 

pwa is in this condition. 

DO NOT TOUCH OR IN ANY WAY CONTAM­

INATE THE TACHOMETER DISC WHICH IS 

UNDER THE PREAMP. ALSO, DO NOT MOVE 

OR LOOSEN THE OPTICS ASSEMBLY, WHICH 

IS UNDER THE TACHOMETER DiSC. FAULTY 

CAPSTAN OPERATION MAY RESULT. IN 

THIS CASE, FACTORY REPAIR/REALIGN­

MENT IS NECESSARY. 

If complete removal and replacement of the tach preamp is 

required, proceed as follows: 

a. 

b. 

Turn main power off (CB501). 

Remove the capstan assembly from the capstan 

servo assembly. (See the procedure on this 

page. ) 

c. Set the capstan assembly on its back cover, 

d. 

e. 

f. 

g. 

with the puck up, on a clean, level work surface. 

Remove the puck. (See the procedure on this 

page.) Throughout the rest of this procedure 

observe the caution given above. 

Remove the tachometer shield ring (the metal 

collar directly behind the puck on the capstan 

assembly). It is held in place by friction with 

an O-ring which is in a groove around the 

bearing housing of the capstan. (Refer to as­

sembly drawing 1254500 in Section 5 of this 

manual. ) 

Note the position and dressing of the tach pre­

amp cable. It is held in place by lacing cord 

that passes around the hearing housing. Cut 

the lacing cord. 

Remove the four #2-56 binder-head screws that 

hold the tach preamp in place and remove the 

preamp. 

h. 

i. 

To reinstall the preamp, reverse the above 

procedure, taking note of the following points: 

1. 

2. 

3. 

4. 

Dress the cable as was noted in step 1: 
Before tying the cable with lacing cord, 

be sure the cable does not contact the 

tachometer disc, and will not contact the 

rim of the puck when itis installed. 

When installing the tachometer shield ring, 

lightly moisten the O-ring and the mating 

inner surface of the shield ring with water 

to facilitate working the shield into place. 

It must be snugly in contact with the shoul­

der of the bearing housing at all points of 

its circumference. 

Do not reinstall the capstan puck (but re­

install the capstan assembly). Do not re­

install tape on the transport. 

The preamplifier must be aligned as in­

structed in the following steps. 

Align the tachometer preamplifier as follows: 

1. 

2. 

Extend the transport, remove the covers 

from the reel servo mda assemblies, and 

·unplug reel servo amplifier pwa PI04 in 

each assembly. 

Open the vacuum chamber and block off 

the holes in the baffle blocks with masking 

tape. 

NOTE 

Steps 1 and 2, above, are performed so that the 

transport may be put into run mode without tape 

being installed. 

3. 
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Set up for the l-e-d current adjustment as 

given on page 9-3 in this manual. (Requires 

putting capstan pwa Al on extender card 

1254600. ) 

REMOVAL AND REPLACEMENT 
REEL HOLDDOWN 

4. 

5. 

6. 

7. 

8. 

9. 

Loosen the tachometer preamp mounting 

screws just enough to allow the assembly 

to be moved. 

Turn transport power on. Select 1-7/8 ips 

and switch into forward mode. 

Position the tachometer preamp to produce 

the greatest output; as observed on the 

oscilloscope. 

When the preamp is positioned for greatest 

output, tighten the mounting screws. Be 

sure the assembly does not shift position 

and reduce the output as the screws are 

tightened. 

Turn off transport power. Reinstall the 

capstan puck according to the procedure 

on the preceding page. Plug the reel servo 

amplifiers in and replace the mda covers. 

Do not change capstan pwa Al or the oscillo­

scope connection. 

Remove the masking tape from the vacuum 

chamber. Install and thread magnetic tape 

in the normal manner. 

10. Perform the l-e-d current adjustment as 

given on page 9-3. 

11. Stop the tape. Turn off transport power. 

Disconnect the oscilloscope and return Al 

to its normal position. This completes the 

procedure. 

REEL HOLDDOWN 

To remove and replace a reel holddown, proceed as follows. 

Refer to Section 4, pages 4-4 and 4-5 for illustrations and 

a parts list. 

a. Turn transport power off. If a reel is on the 

holddown, remove it. 



REEL BRAKE 

b. 

c. 

d. 

Tighten the knob of the holddown until it spreads 

the gap in the expandable ring enough to allow 

a hex key to enter and loosen the hex socket set 

screw. 

Loosen the hex socket set screw located in the 

flange of the holddown. 

Pull the holddown off the shaft. 

e. To reinstall the holddown, reverse the above 

procedure. However, the elevation of the hold­

down with respect to the vacuum chamber must 

be precisely set. It must be set so that tape 

moves between reel and vacuum chamber with­

out rubbing on the reel flanges or curling at the 

edges on the vacuum chamber tape guides. This 

can be done visually by threading tape and ob­

serving it as it moves on and off the reel. Sever­

al readjustments of the holddown on the motor 

shaft may be necessary. Although rough, initial 

alignment may be made with old tape, correct, 

final adjustment can only be made with tape that 

has no edge curl or stretching. 

REEL BRAKE ASSEMBLY 

Removal of the reel brake of the reel drive mowr should 

be undertaken only when the brake is not operating properly. 

Removal and replacement may be performed with the reel 

motor assembly mounted on the tape transport. Refer to 

Section 4, pages 4-2 and 4-3 for information on the reel 

brake. Proceed as follows: 

a. 

b. 

c. 

Loosen the two hex socket set screws that are 

recessed into the dis,c brake collar at the rear 

of the reel motor assembly. 

Slide the brake drum, spacer, and collar off the 

motor shaft. 

Slide the brake solenoid plunger (with the brake 

lining attached) off the motor shaft. Check that 

the three compression springs are in their holes 

in the solenoid coil housing. 

REEL MOTOR 

REEL MDA 

d. 

e. 

Install a replacement brake plunger, with brake 

lining attached, by sliding it onto the motor shaft 

and into the recess in the center of the solenoid 

coil housing. 

Slide the brake drum and collar onto the shaft. 

Check for a minimum circumferential measure­

ment of O. 020(±0. 005) inch air gap (nominal) be­

tween the plunger and the solenoid coil housing. 

Tighten the two hex socket screws in the collar. 

REEL MOTOR ASSEMBLY 

To remove a reel motor assembly, proceed as follows. Re­

fer to Section 4, pages 4-2 and 4-3 for information on the 

reel motor and brake assembly. 

a. Turn off transport power. 

b. 

c. 

d. 

e. 

f. 

Remove the reel holddown. (Refer to the procedure 

on this page. ) 

Unplng the reel mowr captive cable from its 

receptacle (J206 for the upper reel motor and 

J207 for the lower reel motor. ) 

Support the reel motor assembly and remove the 

four hex-socket screws that hold the motor to the 

back of the transport baseplate. 

When all four screws are removed, move the 

motor assembly straight back until it is clear of 

the baseplate. 

To reinstall a reel motor assembly, reverse the 

aoove procedure. 

REEL MDA ASSEMBLY 

To remove and replace a reel mda assembly, proceed as 

follows: 

a. Turn off transpor1; power. 

VACUUM AIR FILTER 

b. 

c. 

d. 

e. 

f. 

g. 

Disconnect the reel-motor connector from 

J219/J220 on the tOp of the reel mda to be re­

moved. 

Loosen the screws that hold the terminal lugs 

of fanning strip FS201/FS202 to terminal board 

TB201/TB202. Do not attempt to disengage the 

lugs of the fanning strip from the terminals at 

this time. They will slip free when the mda 

assembly is moved away from the baseplate. 

Swing the terminal block mount, which also holds 

reel amplifier pwa P401, on its pivots to give 

access to two hex-socket cap screws that are 

behind P401. These are two of the mounting 

screws for the mda assembly. Remove the 

screws. 

While supporting the mda assembly, remove the 

two hex-socket cap screws at the outboard cor­

ners of the assembly. 

Lift the assembly away from the baseplate, 

making sure that the lugs of the fanning strip 

come free from the terminal board. 

To install a reel servo mda, reverse the above 

procedure. 

VACUUM PLENUM FOR Am FILTER SERVICE 

To remove and replace the vacuum plenum assembly from 

the bottom of the vacuum housing assembly for purposes 

of cleaning or replacing the air filter, proceed as follows. 

Refer to Section 4, pages 4-5, 4-6, and 4-7 for informa­

tion on the vacuum housing and vacuum plenum assemblies: 

a. Turn off transport power. 

b. 

c. 

Disconnect the flexible vacuum hose from the 

underside of the vacuum plenum assembly. 

While holding the plenum assembly in place, re­

move the four cross-recessed screws from the 

corners of the vacuum plenum chamber. 

REMOVAL AND REPLACEMENT 
SOLENOID L601 

d. 

e. 

f. 

g. 

h. 

Carefully (so as not to strain the captive cable 

connections) allow the vacuum plenum assembly, 

with the captive cable, to drop down from the 

enclosure assembly far enough to gain access to 

the plenum interior. 

Remove the coarse-core polyurethane filter 

(1-3/4-inch thick, triangular-shaped pad located 

in the section of the plenum chamber that contains 

the air shutter). 

Loosely secure the vacuum plenum assembly to 

the enclosure assembly. 

Clean the polyurethane filter by blowing com­

pressed air through it, or by washing it in al­

cohol or lukewarm water. Dry it thoroughly. If 

replacement of the filter is desired, use Scott 

Paper Company 1-3/4-inch thick polyurethane 

foam, 20 ppi, or Ampex part number 922-418, 

and cut it to the shape of the old filter. 

Carefully lower the plenum assembly enough to 

allow replacement of the filter, then securely 

reinstall the plenum assembly, reconnecting the 

vacuum hose. 

SOLENOID L601 

To remove and replace vacuum-gate solenoid L601 of the 

plenum assembly, proceed as follows. For information on 

the vacuum housing assembly and its subassemblies, refer 

to Section 4, pages 4-5 to 4-10. 

a. 

b. 

c. 

d. 

Turn off transport power. 

Disconnect the flexible vacuum hose from the 

plenum chamber. 

Support the plenum assembly and remove the 

four screws at the corners of the plenum cham­

ber. Lower the plenum assembly to allow ac­

cess to the solenoid. 

Disconnect the quick-disconnect terminals from 

the solenoid (TB201). Withdraw the cable (which 
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VACUUM MOTOR 

VACUUM HOUSING 

e. 

f. 

includes the vacuum tubing for the vacuum gage) 

from the plenum assembly. 

Disconnect the solenoid linkage to the vacuum 

gate. Remove the solenoid by removing the two 

screws that hold it to the bottom of the plenum 

chamber. 

Reinstall the solenoid and the plenum assembly 

by reversing the above procedure. When rein­

stalling the captive cable, be sure the end of the 

vacuum tubing is not blocked in any way. 

VACUUM MOUNTING PLATE ASSEMBLY (VACUUM MOTOR) 

The mounting plate assembly of the vacuum housing assem­

bly includes the vacuum motor. To remove and replace the 

mounting plate assembly, proceed as follows. Refer to Sec­

tion 4, pages 4-5 to 4-10 for information on the vacuum 

housing assembly and its subassemblies. 

a. Turn off transport power. 

b. 

c. 

d. 

e. 

Remove the plenum assembly as detailed in steps 

E through.!! of the procedure for removing and 

'replacing solenoid L601 (preceding page). 

Support the mounting plate assembly and remove 

the 12 cross-recessed pan-head screws that hold 

the mounting plate assembly to the enclosure 

assembly. 

Disconnect the motor leads at the. connector 

(P101), and remove the mounting plate assembly. 

The mounting plate assembly including the blower 

motor can be replaced as a unit. Install the 

assembly by the reverse of the above procedure. 

V ACUUM HOUSING ASSEMBLY 

The entire vacuum housing assembly may be removed from 

the cabinet according to the following procedure. Refer to 

Section 4, pages 4-5 and 4-6 for information on the vacuum 

hous ing assembly. 

CHANGED: 15 MARCH 1978 

AIR COMPRESSOR FILTER 

a. 

b. 

c. 

d. 

e. 

Turn off transport power. 

Disconnect connector P2 from its receptacle 

(J2) in the power and servo chassis. (Be sure 

the cable is clear of other cables, etc.) 

Disconnect the flexible vacuum hose from the 

plenum assembly. 

Support the vacuum housing assembly and re­

move the eight #10-32 screws that bold the 

assembly to the cabinet rails. Remove the 

assembly from the cabinet. 

To reinstall the vacuum housing assembly, re­

verse the above procedure. 

AIR COMPRESSOR INPUT FILTER 

The paper filter in the air compressor assembly intake may 

be removed and replaced as follows. For information on 

the air compressor, refer to Section 5. 

a. 

b. 

c. 

d. 

e. 

Turn off transport power. 

Remove the two screws that hold the end cover 

on the end of the air compressor assembly toward 

the front of the cabinet. Remove the end cover. 

Remove the screw that holds a wire screen over 

the paper filter at the center of the cover. 

Replace the filter with Thomas Industries, Power· 

Air Division, 1419 TIlinois Avenue, Sheboygan, 

Wisconsin 53081, part number 641-007. 

Reassemble the air compressor by reversing 

the above procedure. 

AIR COMPRESSOR OUTPUT FILTER 

The cartridge-type filter in the air line from the compres-

sor output to the air tank may be removed and replaced as follows: 

follows: 

AIR COMPRESSORl 

TRANSPORT COVER DOOR 

a. 

b. 

c. 

d. 

Turnoff the transport power. 

Release the two hose clamps that hold the air 

tubing on the nipples. of the filter unit. Pull the 

tubing off the nipples. 

Slide the filter unit upward out of the plastic strap 

that holds it in place. 

Replace the filter by reversing the above proced­

ure. Note that the arrow on the filter cartridge 

must point against the air flow. 

AIR COMPRESSOR ASSEMBLY 

a. 

b. 

c. 

d. 

e. 

Turn off the main power (CB501). 

Unplug all plugs from the receptacles in the 

utility outlet strip at the bottom of the air com­

pressor assembly (below the air tank). 

Remove the outlet strip (two screws). 

Unplug the air compressor assembly cable con­

nector PI from Jl of the power and servo chassis. 

(Be sure the cable is clear of other cables, etc.) 

Support the air compressor assembly, and re­

move the three screws that hold it in place. 

(Two are in the rear rail of the cabinet, one is 

in a unistrut nut in the strut on the righthand 

wall of the cabinet, as viewed from the front.) 

f. Remove the assembly. To reinstall it, reverse 

the above procedure. 

TAPE TRANSPORT COVER DOOR ASSEMBLY 

To remove and replace the transport cover door, proceed 

as follows: 

a. 

b. 

Shut the cover door tight. 

Remove the 10 cross-recessed screws that hold. 

the hinge to the baseplate of the transport. As 

the last screw is removed, the cover door may 
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REMOVAL AND REPLACEMENT 

POWER AND SERVO CHASSIS 

c. 

drop slightly. Support the door and pull it 

straight away from the transport to disengage 

the latch. The door should now be free of the 

baseplate. 

To install a transport cover door, reverse the 

above procedure. 

POWER AND SERVO CHASSIS ASSEMBLY 

To remove and replace the complete power and servo chas­

's, proceed as follows: 

a. 

b. 

c. 

d. 

Turn off main power (CB501). 

Extend the transport and disconnect all cabling 

to and from the power and servo chassis. 

In order to allow full extension of the power and 

servo chassis on its slides, drive the groove 

pin out of the roll pin at the top rear end of each 

of the two slide assemblies that support the power 

and servo chassis assembly. 

Also to allow full extension of the power and 

servo chassiS, it is necessary to extend ilie 

transport beyond its normal limit. On FR-3020 

recorder/reproducers, and possibly on some 

others, it is necessary to remove the transport 

cover door according to the procedure given 

above. If the cover door is not removed, be sure 

it is closed. Then, with or without the transport , 

cover door, proceed as follows: 

1. 

2. 

Extend the transport to its normal limit 

and disengage the transport stay (at the 

top of the baseplate) from the stay brack­

et on the cabinet. 

Slowly and carefully swing the transport 

beyond its normal limit far enough to al-

low full extension of the power and servo 

chassis assembly. Be sure not to extend 

the transport so far that there is damage 

to the cover door (if it is still in place) or 

the control unit (if the cover door is remov-c 

ed). 



POWER AND SERVO CHASSIS 

IN THE NEXT STEP, TO AVOID POSSIDLE 

DAMAGE TO THE EQUIPMENT, DO NOT 

REMOVE THE TWO SCREWS COATED WITH 

RED LAQUER WHICH MOUNT HANGER BUT­

TONS TO THE TOP SLIDE ASSEMBLY. ALSO, 

BE SURE TO HAVE ONE PERSON SUPPORT 

PART OF THE WEIGHT OF THE ASSEMBLY 

WHILE ANOTHER REMOVES· THE MOUNT­

ING SCREWS. 

e. While one person supports part of the weight of 

the assembly, remove the three screws that 

secure the power and servo chassis to the slides. 

(One screw is in the top slide, two in the bottom 

slide.) Extend the assembly varying amounts as 

necessary to allow access to the screws. To 

achieve maximum extension to reach the back 

screw on the bottom slide, release the lockout 

catch on the lower left side of the assembly as 

viewed from the front. 

f. The power and servo chassis may now be lifted 

off the hanger buttons on the top slide. Two 

people should handle it in order to maintain con­

trol and avoid damage to it or to adjacent assem­

blies. 

g. To install a power and servo chassis, reverse 

the above procedure. 

REMOVAL AND REPLACEMENT 
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SECTION 12 
TEST EQUIPMENT AND SPECIAL TOOLS 

Test equipment and extender cards required for maintenance 

of the FR-3000 tape transport are listed in Table 12-1, be­

low. No other special tools or materials are listed here, 

because any that are used with the FR-3000 are required 

only for preventive maintenance, which is covered in Sec­

tion 6 in the applicable operator/system manual. (Ampex 

1802852 for the FR-3010, or 1802853 for the FR-3020.) 

Note that the specific instruments cited in the table are 

examples, only. Any other instrument of equivalent capa­

bility is equally suitable. 

Table 12-1. Test Equipment for FR-3000 Maintenance 

ITEM 

Oscilloscope 

Digital voltmeter 

4 x 6 transport and 
control extender 
card 

8 x 10 transport and 
control extender 
card 

Capstan servo 
extender card 

TYPE 

Tektronix Model 465 or 
equivalent 

Fluke 8000A, or equivalent 

Ampex 1801768 

Ampex 1801769 

Ampex 1254600 
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AMPEX 

ERRATA 
Date 3-10-82 

PUBLICATION 1802854-03: FR-3000 Tape Transport 

Maintenance Manual 

No. Errata #1 

REASON FOR ERRATA To change compressor air pressure setting for improved 

dynamic skew. 

Page Reference Natu re of Errata 

9-6 Under "Am COMPRESSOR ADJUSTMENT, " step,£, change 

the third line to read: 

"air pressure gage for a reading of 1. 0 psi" 

~ 
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