














































































































































































SWEEP: 20ms/cm 
VERT. GAIN: h!/cm 

29413-038 

Figure 4-28. Read Amplifier Output Waveform (Typical). 
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4.4.2.7 
ADJUSTMENT COMPONENT REFERENCE 

N/A FLUX GATE SHIELD 

ASSEMBLY NAME ASSEMBLY PART NUMBER 

Flux Shield APO 125 

RECOMMENDED TEST EQUIPMENT TOOLS REQUIRED 
Reel of Blank (Brown) Test Tape, TC-12 
Exerciser Card and Tektronix Oscillo­
scope, Models 422, 432 or 453 

Common Head Screwdriver 

DESCRIPTION The flux gate is a hinged shield located directly on top of the head 
assembly. Its function is to provide magnetic shielding between the write and read 
head gaps. Proper operation should be verified whenever the head is replaced or if 
error conditions occur in the read-after-write mode. 

PROCEDURE 

Steps: 

NOTE 

This test and adjustment is 
performed by writing logical "l's". 

1. To generate an all ones pattern, remove PC-4 Interface Connector 
board and install TC-12 Exerciser card to connector JlOl. 

2. Place the TC-12 card function switches to the following positions 

3. 

4. 

Sl -- PULSE/DC ---------- DC 
S2 -- FORWARD/REVERSE --- FORWARD 
S3 -- OFF/SHUTTLE ------- OFF 
S4 -- WRITE/READ -------- WRITE 

Mount and thread test tape. 
Section 3. 

Refer to loading procedure in 

Press the LOAD button. Tape should advance to BOT and stop. 

5. Carefully remove tape from capstan drive wheel and allow to 
wrap around tape guide instead of the capstan. 

-------------·----·----- -- -------
6. Attach oscilloscop~be to anode of any idiodes CR 105, CR 205, etc. 

-thr~ugh-ci9o5Ton- the Rc-=u- ~arc!Tsee figure FZ-7)--. 

7. Press the ON LINE button. 
activated, Since the tape 
the tape should NOT move. 

Capstan motor and write circuits are 
is not threaded around the capstan, 

---~--- -----------------------~------
8. Observe the waveform at the-test - point-lcii-osenin -5tep6-.--1t-sno-ulcf 

measure less than 1.5 volts peak-to-peak. 

9. If adjustment is necessary (greater than l.5V P/P) loosen the two 
flux gate mounting screws (just aboYe head mounting screws, rear 
of front panel) and readjust the position of the flux gate to 
obtain the lowest possible measurement. 

10. Tighten mounting screws and verify that flux gate is still at 
the optimum position. 
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4.4.2.8 
ADJUSTMENT 

TAPE TENS ION 

COMPONENT REFERENCE 

N/A 

ASSEMBLY NAME ASSEMBLY PART NUMBER 

Torque Arm 0A0460-J 

RECOMMENDED TEST EQUIPMENT TOOLS REQUIRED 

1 Pound Spring Force Gauge 7/64-inch Allen Wrench 

DESCRIPTION The tape tension is controlled by the spring attached to the two 
torque arms mounted on the tension arm shafts. This spririg is a precision unit 
and should not be replaced with a commercial stock unit. 

PROCEDURE 

Steps: 

a. Take-Up Tension Arm 

1. Attach string to tape guide post closest to take-up tension 
.arm and thread as shown in figure 4-29. 

2. 

3. 

4. 

5. 

6. 

Attach spring force gauge to other end of string. 

Pull gauge in the direction shown until tension arm is 
positioned in the center of its arc. Gauge should measure 
7 +l ounces (198 +28 grams). 

If tension is incorrect, check the position of the arm when 
resting against the stop. The tension arms should be within 
1/8-inch of the rest position dimensions shown in figure 4-21. 

The tension may be adjusted by loosening the 7/64 allen set 
screw, positioning the torque arm to the desired position 
and securing the set screw. 

Let the tension arm snap against the stop several times to 
insure that the torque arm is tight enough to prevent 
slippage. 

7. Again check the tension of the gauge. If measurement is 
not correct, repeat steps 5 through 7 for correct 
measurement. 

b. Supply Tension Arm 

1. Attach a string to the tape guide post closest to the supply 
tension arm and thread as shown in figure 4-30. 

2. Attach spring force gauge to other end of string. 

3. Pull gauge in the direction shown 
itioned in the center of its arc. 
7 +l ounces (198 +28 grams). 

until tension arm is pos­
Gauge should measure 

4. If tension is incorrect, check the position of the arm when 
resting against the stop. The tension arm should be within 
1/8-inch of the rest position dimensions shown in figure 4-21. 
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PROCEDURE,Cont.) TAPE TENSION ADJUSTMENT 

5. The tension may be adjusted by loosening the 7/f4-inch allen 
set screw, positioning the torque arm to the de~ired position 
and securing the set screw. 

6. Let the tension arm snap against the stop several times to 
insure that the torque arm is tight enough to prevent slippage. 

7. Again check the tension of the gauge. If measurement is not 
correct, repeat steps 5 through 7 for correct measurement. 

NOTE 

lf any tape tension adjustment 
is made, perform the Tension Arm 
Sensor adjustment (paragraph 4. 4. 2 .10). 

0000000 

TAKE UP ARM 
TENSION / Q2) Q 

~ (c) 

ARM POSITIONED NEAP -
CENTER OF ARC 29413-039 

Figure 4-29. Take-Up Arm Tension Measurement. 

I 
SUPPLY ARM 

TE.NSION x 
0000000 /---~ 

0 
L-----j0 00 

ARM POSITIONED NEAR 
CENTER OF ARC 

ATTACH 
TO POST 

@ 

0 @) 

29413-040 

Fi_gure 4-30. Supply Arm Tension Measurement. 
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4.4.2.9 

ADJUSTMENT COMPONENT REFERENCE 

N/A READ SKEW 

ASSEMBLY NAME ASSEMBLY PART NUMBER 

7013844P002 Tape Guide (Fixed) 

RECOMMENDED TEST EQUIPMENT TOOLS REQUIRED 
Master Skew Tape (IBM) Tektronix Oscillo-
scope, Models 422, 432 or 453 and TC-12 Common Head Screwdriver 
Exerciser Card. 

DESCRIPTION Skew occurs if the tape is not exactly perpendicular to the head. 
The skew must be checked and corrected, if necessary, following replacement of the 
tape head or tape guides. A master skew tape is read and the tape path adjusted 
so that all bits of a character will be read simultaneously. 

PROCEDURE 

Steps: NOTE 

This adjustment, if necessary, 
requires shimming the tape guide 
which corrects the problem. Only 
one tape guide need be shimmed. 

1. Remove PC-4 Interface Connector board and install TC-12 Exerciser 
card to connector JlOl. 

2. Attach oscilloscope probe to Skew Test Point (STP) on the RC-11 

3. 

card (refer to figure 4-31 for location). 

Mount and thread master skew tape. 
ii Section 3. 

Refer to loading procedure 

4. Pl ice the TC-12 function switches to the following positions. 

Sl --
S2 
S3 
S4 

PULSE/DC ---------­
FORWARD/REVERSE --­
OFF/SHUTTLE ------­
WRITE/READ --------

DC 
FORWARD 
OFF 
READ 

5. Press the LOAD button, followed by the ON LINE button. 

6. Observe waveform at STP. 
figure 4-32. 

Lt should approximate that shown in 

7. If the skew time exceeds 6.0 p seconds (at 25 IPS) determine 
which tape guide requires ;himming by lightly pushing the edge 
of the tape against the spring loaded flange of each guide. 
The guide which increases the skew reading must be shimmed. 

8. Remove tape guide by removing mounting screw from rear of face 
plate. Place the .0005" shim between the tape guide and face 
plate. Tighten mounting screw and recheck skew measurement. 
Spare shims are included with the replacement head. 

NOTE 

One . 0005" shim changes the skew 
measurement by approximately 
1.5 fl seconds. 
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29413-041 

SKEW TEST POINT 

Figure 4-31. Read Skew Test Point. 

SWEEP: 2ps/cm 
VERT. GAIN: lv/cm 

Figure 4-32. Skew Waveform. 
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4.Li.2.10 
ADJUSTMENT COMPONENT REFERENCE 

TENSION ARM SERVO SENSOR N/A 

ASSEMBLY NAME ASSEMBLY PART NUMBER 

Servo Disk OA0499-J 

RECOMMEHDED TEST J'QUIPMENT TOOLS REQUIRED 

Triplet~ Model 310 VOM or equivalent 3/32-inch Allen Wrench 

DESCRIPTION The purpose of this adjustment is to insure that the servo disc is 
oriented properly on the tension arm shaft. This must be performed whenever the 
tension servo sensor assembly is replaced. Orientation of the supply servo disc 
must also be compatible with the operation of the limit switch cams. 

PROCEDURE 

Steps: 

1. If tape reel is mounted, rewind and remove. 

2. Loosen servo sensor disc 1:enter mounting screw (see figure 4-7)· 

3. Measure the sense voltage at the center lead of each respective 
photocell (white wire, see figure 4-8). 

4. Voltage should measure approximately 1.8 VDC with the tension arm 
at rest position. If adjustment is necessary, rotate servo disc 
to obtain 1.8 VDC. 

5. Carefully tighten servo disc center mounting screw ~ithout moving 
the servo disc or tension arm. When screw is tight, sense voltage 
should measure between l.7V to 2.2VDC. If sense voltage is not 
within tolerance, readjust servo disc. 

6. Swing tension arm slowly to its maximum travel point and observe 

that the sense voTtageTilc-feases gracfually' to approximately 4.-0 + 
0.5VDC. 

7. lf sense voltage is satisfactory, secure center screw with a daub 
of glyptol. 

NOTE 

Steps 8 through 12 apply only to 
the supply servo assembly. 

8. Inhil it the BOT/EOT sensor with a piece of scrap tape. 

9. PosiLLon the supply tension arm to the approximate center position 
and press the LOAD button. 

10. 
~wly move the supply tension arm towards the rest position. 
At the rest position, one of the supply tension arm cams should 
engage the limit switch causing the supply reel motor to shut 
down· If this does not occur, repeat all previous s :eps and adjust 
the sense voltage output obtained in step 4 for a 1011er measurement 
but still within tolerance specified in step 5. 
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PROCEDURE(Cont.) TENSION ARM SERVO SENSOR ADJUSTMENT 

11. Position the supply tension arm to the approximate center position 
and press the LOAD button. 

12. ~low;ti advance the supply tension arm to the maximum travel 
position. The other cam on the supply servo disc should engage the 
limit switch causing the supply reel motor to shut down. If this 
does not occur repeat all previous steps and adjust the sense 
voltage output < btained in step 4 for a higher measurement but 
still within to erance specified in step S • 

13. Mount and thread test tape. 

14. Press the LOAD button and the ON LINE button. 

15. Using either the TC-12 Exerciser card or the service switch, run 
the transport in the forward and reverse directions. 

16. Check to insure that all tension arm operating positions 
illustrated in figure 4-21 are satisfactory. Minor adjustments 
(MC-17) may be necessary (see table below) 

Component 
t: 

R-230 

R-234 

R-194 

R-198 

Function 

TU ARC 

TU CEN 

SUP ARC 

SUP CEN 

Description 

Controls the extremes of the take-up 
tension arm arc. 

Controls the take-up tension arm center 
position. Must be adjusted without tape 
motion; i.e., loaded and on-line. 

Controls the extremes of the supply 
tension arm arc. 

Controls the supply tension arm center 
position. Must be adjusted without 
tape motion; i.e., loaded and on-line. 
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5.1 GENERAL 

SECTION 5 

MAINTENANCE AIDS 

This section contains several different types of maint­

enance aids designed to quickly isolate defective assemblies 

in the tape transport. 

It is recommended that troubleshooting and field replace­

ment be limited to the assembly level. Field replaceable spares 

are listed in the field and district level maintenance kits (see 

paragraph 5.7). Additional spare parts are available through 

the Sanders Data Systems logistics. 

Malfunctions associated with other assemblies which are 

not field replaceable requires repackaging of the faulty trans-

port for shipment to Sanders Associates. 

for detail instructions. 

5.2 TROUBLESHOOTING 

Refer to Section 6 

This section provides the user with a systematic approach 

to quickly isolate the cause of failure and take the necessary 

corrective action. 

Basically, malfunctions of the tape transport assembly 

relate to one of three major operations listed below: 

1. Tape Drive/and Control Electronics 

2. Write Electronics 

3. Read Electronics 

Since the internal tape transport power supply drives each of 

these functions it is recommended that the power supply be 
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completely checked for proper operation. Furthermore in the 

event of a failure, it would be advisable to perform a general 

visual inspection of the tape transport assembly for more 

obvious failure characteristics such as faulty cable and 

printed circuit connections, blown fuses, frayed wires, short­

ed connector pins and charred areas. 

5.2.1 POWER SUPPLY CHECKOUT 

If the tape transport is malfunctioning, the following 

tests should be performed to check for proper behavior of all 

power supplies. 

1. Check the rectified DC outputs 

2 . 

J2 pin 11: +20VDC (14 to 23 v range) 

J2 pin 13: -20VDC (14 to 23 v range) 

J2 pin 12: +8VDC (8 to 12 v range) 

Regulators 

The +12, +5, and -12 VDC outputs can be measured 

at the load isolation jumpers on the MC-17 card 

or at connector Jl pins T, R, and N respectively. 

A reading greater than 5% off the nominal indi­

cates a malfunction. 

NOTE 

The +12VDC output is used as a 
reference voltage for the re­
maining outputs. The +12VDC 
output should be checked first 
in the event of a power supply 
malfunction. 

If any power supply output is abnormal, isolate the faulty 

assembly (MC-17 or RP-16) with DC voltage measurements. The 

MC-17 card is field replaceable. Replacement of the RP-16 

is not recommended, however, certain components are field 

replaceable (refer to Section 4). 

Each regulator includes a protective current limiter which 

reduces the output voltage in case of severe overload. To check 
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for this possibility, the loads may be removed from each supply 

by opening the associated jumper on the MC-17 card. 

If the DC fuses are blown, check the respective power 

transistors for collector to emitter short circuits before 

replacing the fuses. 

to be defective. 

Replace MC-17 card if any are found 

5.2.2 TROUBLESHOOTING DIAGRAMS 

The first requirement in fault isolation is to identify 

the failure characteristic to one of the three major functions 

listed in paragraph 5.2. By selecting the appropriate trouble-

shooting diagram and following the procedures outlined, the 

exact source of the malfunction can be determined. 

If the tape transport controller interface is suspected 

of being faulty, refer to Part 2 of this manual for maintenance 

information. 

rhe following troubleshooting diagram illustrate a general 

approach to fault isolation. Each diagram consists of blocks 

containing statements, actions, reactions and questions relating 

to system operations. Questions are answered with either a YES 

of NO decision. Each decision leads to subsequent actions 

which ultimately results in taking some form of corrective 

action. 

Each diagram assumes that power is applied and the power 

supply is functioning properly. 

Figure 5-1 illustrates a routine to exercise the various 

tape drive and motion control hardware. Motion commands may 

be issued by the pooler display/keyboard (using the 8090 Appli-

cation Program) or manually, at the tape transport (stand-

alone operation via TC-12 Exerciser card and control panel). 

The magnetic tape debug aids program may also be used to 

exercise the tape transport. Refer to the Diagnostic Selftest 

User's Manual, Publication #7013393H002. 
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START 

INSPECT 
TRANSPORT FOR 
OBVIOUS FAILURE 
CHARACTERISTICS 

REPLACE CAPSTAN 
MOTOR OR TAPE 
TRANSPORT. SEE 
PARAGRAPHS4.3.2.l 
OR 4.3.2.1 

PRESS POWER CONNECT 
ON BUTTON 14-----f TRANSPORT TO 

NO 

INHIBIT BOT/EOT 
S,'NSOR. PLACE 
BLACK PAPER OR 
2-INCH PIECE OF 
MAGNETIC TAPE 
3ETWEEN SENSOR & 
REFLECTOR 

PRESS AND HOLD 
T,Oi\D BUTTON 

YES 

NO 

A.C. LINE 

CHECK INDICATOR 
BULB f----~ 

29413-043 

REPLACE 
Kl RELAY 

DEFECTIVE 
SWITCH 
ASSEMBLY 

NO 

NO 

REPLACE SUPPLY 
REEL MOTOR OR 
TAPE TRANSPORT. 
SEE PARAGRAPHS 
4.3.2.12 OR 
4. 3. 2. 1 

RP- 16 CARD 
DEFECTIVE 

(NOTE 1) 

REPLACE 
BULB 

REPLACE RC-11 
MODULE SEE 

~-...i PARAGRAPH 
4. 3. 2. 3 

Figure 5-1. Troubleshooting Diagram, Preliminary Checkout, 
Load Sequence and Test Write/Read Sheet 1 of 4 



NO 

·iOVE SUPPLY 
TENSION ARM 
A\:AY FROM 
R!SET POSITION 
1/ 2" AND HOLD 

RELEASE LOAD 
BUTTON 

NO 

REPLAC" TAKE-UP 
REEL MOTOR 
SEE PARAGRAPH 

4.3.2.12 

PERFORM ADJUST­
MENTS DETAILED 
IN PARAGRAPH 

4.4.2.10 

CHECK FOR DEFECTIVE 
LAMP AND REPLACE 
SEE PARAGRAPH 4.3.2.11 

NO YES 

REPLACE SUPPLY 

NO 

NO TENSION ARM SERVO 
>----..isENSOR SEE PARA- i.---< 

NO 

GRAPH 4.3.2.5 

PRESS LOAD 

MOVE SUPPLY 
TENSION ARH 
TOWARDS 
CENTER OF 
ARC 

YES 

YES AND ON-LINE 

YES 

NO 

BUTTON 
SIMULTANEOUSLY 

REPLACE CAPSTAN MOTOR 

REPLACE RC-11 
SEE 

PARAGRAPH 
4. 3. 2. 3 

DEFECTIV~ 

LIMIT 
SWITCH 

29413-044 IF AVAILABLE OR TAPE 
TRANSPORT. SEE PARAGRAPHS 
4.3.2.11 OR 4.3.2.l 

DEFECTIVE 
SWITCH 
ASSEMBLY 
(NOTE 1) 

Figure 5-1. Troubleshooting Diagram, Preliminary Checkout, 
Load Sequence and Test Write/Read Sheet 2 of 4 

5-5 



MOVE SUPPLY 
ARM PAST 
CENTER TO 
FWD POSITION 

SEE FIGURE 4-21 

REPLACE 
MC-17 CARD 

SEE PARAGRAPH 
4. 3. 2. :' 

PRESS 
REWIND 
BUTTON 

PRESS 
REWIND 
BUTTON 
AGAIN 

WITH SUPPLY ARM 
YES HELD AT CENTER 

MOVE TAKE-UP ARM 
TOWARDS CENTER 
OF ARC. 

NO 

YES 

REPLACE LAMP 
SEE PARAGRAPH 

4.3.2.11 

SERVICE SWITCH 
DEFECTIVE 

MOVE TAKE-UP ARM 
PAST CENTER TO 
THE REV POSITION 
(SEE FIGURE 4-21) 

PRELIMINARY, 
YES CHECK OUT IS 
>-~~~--~SATISFACTORY, 

REPLACE TAKE-UP 
TENSION ARM SERVO 
SENSOR (SEE PARAGRAPH 
4.3.2.S) 

YES 

CHECK OPERATION 
OF SERVICE SWITCH 
FORWARD AND 
REVERSE 

WITH MARKER AT 
THE BOT/EOT SENSOR, 
MEASURE TP-8 ON. 
RC-11 (SEE FIGURE 
4-26) 

REPLACE BOT/EOT 
SENSOR 
SEE PARAGRAPH 

4.3.2.4 

29413-045 

MOUNT AND THREAD 
BLANK TAPE (NOTE 3) 

PRESS LOAD 
BUTTON 

ATTACH 
REFLECTIVE 

MARKER 

REPLACE RC-11 
CARD. SEE 
PARAGRAPH 4.3.2.3 

Figure 5-1. Troubleshooting Diagram, Preliminary Checkout, 
Load Sequence and Test Write/Read Sheet 3 of 4 
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DEFECTIVE 
SWlTCH 

ASSEMBLY 

CHANGE TC-12 
WRITE/READ 
SWITCH TO WRITE 

PRESS THE ON 
LINE BUTTON 

MONITOR THE WRITE 
INPUT WAVEFOR~S AT 
EACH TRACK (JJ-PINS 
18, 16, 14, 12, 10, 
8 I 6 I 4 AND 2 ) 

Figure 5-1. 

RETHREAD TAPE 
>-~-ll~AND PREPARE TO 

ENTER WRTTE MOD 

ALLOW TAPE TRANSPORT 
TO WRITE ONE'S FOR A 
FEW MINUTES 

DEFECTIVE 
RP-16 

CARD 
(NOTE 1) 

REPLACE RC-11 
CARD 

SEE PARAGRAPH 
4. 3. 2. 3 

TRANSPORT IS 
READY FOR NORMAL 
POOLER OPERATIONS 

PRESS THE REWIN 
BUTTON. ALLOW 
TAPE TO REWIND 
TO BOT 

PLUG TC-12 CARD 
INTO JlOl OF THE 
RC-11 CARD 

(NOTE 3) 

PRESS THE REWIND 
BUTTON, ALLOW 
TAPE TO REWIND 
TO BOT. 

SET TC-12 FUNCTION 
SWITCHES TO: DC, 
FORWARD; OFF AND 
WRITE POSITIONS 

CHANGE TC-12 
WRITE/READ 
SWITCH TO READ 

PRESS LOAD BUTTON 
FOLLOWED BY THE 
ON LINE BUT TON 

PRESS THE ON 
LINE BUTTON 

NO 

NO 

NO 

MONITOR THE WAVEFORM 
OF EACH READ AMPLIFIER 

),.,111--~~0UTPUT. SEE FIGURE 4-27 
FOR TEST POINTS AND 4-28 
FOR WAVEFORM 

YES 
REPLACE TAPE 
HEAD. SEE 

')....~-I~ PARAGRAPH 
4.3.2.10 

REPLACE RC-11 
CARD 

SEE PARAGRAPH 1--~~---~ 
4. 3. 2. 3 

29413-046 

Troubleshooting Diagram, Preliminary Checkout, 
Load Sequence and Test Write/Read Sheet 4 of 4 
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Notes for figure 5-1 

NOTES: 1. Assembly is not field replaceable. 
Repackage tape transport assembly 
for shipment to Sanders Associates 
(See Section 6). 

2. Supply tension arm servo output at 
TP-7 (MC-17 card). Take-up tension 
arm servo output at TP-8 (MC-17 card). 

3. Refer to tape mounting procedures 
in Section 3. 

4. Service switch not required for 
normal operation. Replace tape 
transport when conve~ient. 

5. Waveform should approximate 
figure below. 

r r r r r r r 
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5.3 1 INPUT/OUTPUT INTERFACE SIGNALS 

TabJes 5-1 and 5-2 list the input/output (I/O) signals 

associated with the tape transport assembly. Each table lists 

the I/O source and destination of each signal, signal mnemonic, 

description and type. 

Input signals to the tape transport originate at the 8090 

Pooler and distributed by the controller interface. Each 

signal is buffered at the distributor card (assembly 

7100608GOOO, part of the interface) and transferred to the 

RC-11 card (connector JlOl) through the PC-4 interface 

connector board. 

Output signals generated by the tape transport and supplied 

to the 8090 Pooler are also buffered at the distributor card. 

5.4 INTERNAL WIRING 

The wiring diagram of figure 5-2 illustrates the internal 

interconnections of the tape transport assembly. The circled 

connection points indicate the origin (output) of each signal 

function, while those that are not circled signify inputs. 

This diagram, in addition to the I/O interface data 

contained in tables 5-1 and 5-2 provides sufficient information 

to trace specific functions relative to troubleshooting and 

maintenance. 

5.5 MAGNETIC TAPE DEBUG AIDS PROGRAM 

Refer to the Diagnostic Selftest User's Manual, Publication 

//7013393H002. 
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Distributor Card 
P/O Controller Interface 

Connector 
(From) 

J2-E 

J2-7 

JZ-J 

JZ-15 

Signal 
N a111e 

Select 
(SLT) 

Set Write 
Status 
(SWS) 

Synchron­
ous 
Forward 
co,mmand 
(SFC) 

Rewind 
Command 
(RWC) 

TABLE 5-1 

INPUT INTERFACE SIGNALS 

Description 

This input gates all tape trans­
port inputs and outputs. A false 
SELECT line will i111mediately 
terminate any tape motion 
except rewind. 

This input must go true con­
currently with the forward 
command, and remain true for 
a period of at least 20 
microseconds following ini­
tiation of a SYNCHRONOUS 
FORWARD or REVERSE command to 
energize the tape transport 
write and erase circuitry. The 
circuitry will remain ener­
gized until initiation of a 
SYNCHRONOUS FORWARD or 
REVERSE command with the SET 
WRITE STATUS input held false 
or until receipt of a REWIND 
or Off-Line command. The tape 
transport will not write un­
less a write ring is instal­
led on the tape reel. 

The tape transport moves in the 
forward direction as long as 
this input is true. The com­
mand is blocked if the tape 
transport is not in READY 
status. 

This input causes the tape 
transport to move in the 
reverse direction at high speed 
until reaching the BOT mark. 
At the completion of a rewind 
the tape transport will move 
the tape forward to the BOT 
mark and stop. The WRITE 
function is disabled. A RE­
WIND COMMAND will be ignored 
if the tape transport is al­
ready at BO·T. 
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Signal 
Type 

Level 

Level 
or 

Pulse 

Level 

Pulse 

PC-4 
Card 

Connector 
(To) 

.. --· 

JlOl-J 

JlOl-K 

JlOl-C 

JlOl-H 



TABLE 5-1 

INPUT INTERFACE SIGNALS (Cont) 

Db: t ributor Card 
P/O Controller Interface 

I== 
Connector Signal 

(From) Name 

J2-R 

J2-14 

J2-8 

J2-L 

Off-Line 
Command 
(OFFC) 

Write 
Data 
Strobe 
(WDS) 

Synchron­
ous 
Reverse 
Command 
(SRC) 

Write 
Amplifier 
Reset 
(WARS) 

Description 

This input will place the tape 
transport off-line, disabling 
remote control and turning off 
the front panel ON LINE indi­
cator. The tape transport will 
remain off-line until the oper­
ator presses the ON LINE button. 
This input is gated only by 
Select, permitting the tape 
transport to accept an Off-
Line Command while rewinding. 

The Write Data Strobe input 
strobes the information on the 
Write Data lines into the tape 
transport write circuitry. A 
pulse width of approximately 2 
microseconds is recommended. 
The fre1uency is determined by 
tape speed and density and 
should be 20.0 KHz for 25 ips, 
800 bpi operation. 

The tape transport moves in the 
reverse direction at normal 
speed when this input is true. 
The command is blocked if the 
tape transport is not in READY 
status. If the BOT marker is 
sensed while in Reverse, the 
tape transport will halt with 
the marker positioned approxi­
mately 0.6 inch closer to the 
head than the normal load 
point. 

This input will reset the tape 
transport NRZl flip-flops. 
This automatically writes the 
LRCC character on the Eape. The 
character should be written in 
the eighth character position 
after the last data character 
of a record. No Write Data 
Strobe should be supplied when 
writing the LRC. 
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Signal 
Type 

Pulse 

Pulse 

Level 

Pulse 

PC-4 
Card 

Connector 
(To) 

JlOl-1 

Jl01-A 

JlOl-E 

Jl02-C 



TABLE 5-1 

INPUT INTERFACE SIGNALS (Cont) 

------

Distributor Card P·c·.:.:.4 
P.O Controller Interface Card 

Connector Signal Signal Connector 
(From) Name Description Type (To) 

Write 0Data --·--·---

J2-P BIT 21 A true level spanning the Level Jl02-V 
J2-13 BIT 2 2 Write Data Strobe pulse causes Jl02-U 
J2-N BIT 2 3 . a "ONE" to be recorded on the Jl02-·f 
J2-12 BIT 24 tape in the associated track. Jl02-S 
J2-ll BIT 25 The data character should be iioz.:.:.:R 
J2-M BIT 26 present prior to the Write Jl02-P 
J2-K BIT 27 Data Strobe leading edge and Jl02-N 
J2-9 BIT 2p remain stable until the trailing J 102-M 
J2-10 BIT 2 edge·. J urz.:L 

• 
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TABLE 5-2 

OUTPUT INTERFACE SI;NALS 

PC-4 Distributor 

Card Card 

Connector Signal Signal Connector 

(From) Name Description Type (To) 

JlOl-M On-Line A true output that indic1tes the Level J2-20 

(ONL) operator has placed the tape 
transport under remote control. 

JlOl-T Ready When this line is true, the tape Level J2-X 
transport is on-line, selected, 
loaded with tape and not rewind-
ing. Motion commands wi 11 be 
ignored if Ready is false. 

JlOl-R Load A true output that indicates the Level J2-Z 

Point the tape is positioned at the 
(LDP) BOT marker. 

JlOl-U End Of A true output that indicates the Level J2-5 
Tape EOT marker is being sensed. 
(EOT) This output may be noisy if the 

tape transport stops at the edge 
of the marker. 

J 1(I1 -P File A true output that indicates the Level J2-22 

Protect write ring is not installed on 
(FPT) the reel. The tape transport 

will not write when this output 
is true. 

JlOl-N Rewind- A true output that indicates the Level J2-21 

ing tape transport is in the rewind 
(RWD) or advance to load point mode 

following BOT. 

Jl03-2 Read A true, 2 microsecond p'c1lse that Level J2-Y 

Data occurs when a character has been 
Strobe assembled in the read register 
(RDS) 

READ DATA A true level during the Read Level 
OUTPUT 

20 
Data Strobe pulse indicating 

Jl03-18 BIT that a "ONE" bit was read in the J2-W 
Jl03-17 BIT 21 associated track. The Read Data J2-19 
Jl03-15 BIT 22 outputs will appear prior to the J2-18 
Jl03-14 BIT 23 Read Data Strobe pulse and re- J2-V 

J103-9 BIT 24 main present until after its J2-U 
Jl03-8 BIT 25 trailing edge. J2-S 

Jl03-4 BIT 26 J2-T 

no3-3 BIT 27 J2-16 

Jl03-l BIT 2p J2-17 

5-13/5-14 



D 

c 

B 

8 

POWE£ 
0// 

7 

!,} 

~?~ }5f~'"" 
B -fZO voe UNRe6 

~- -~A/_C) __ 7p _ __g£_1g'L 

H - 20 voe UA/RE6 

6 

~-:_2() '!!Zf_{/A/E?E(; TO CAPSYIAI SERVO 

5 

/YI 
11p 
p 

/3p 
x 

4 3 

170\ 5EF;/;, ;'." 5W 
_f).1-' :: !>-------- 0 f?EY' 

~lJ -r !>------ o-----~ o //OD·/ (,iv • 0 
11 £€WIND 4 !>-- r ~ihr ,Av y.tif 

{?r; CNC-_J___ONO __ · • -F---~ r- ,_, 1E. I <~ 
" , ./\' t.i'~-j? - NO - -~ C ,•"' v"' 

_ -0--- NC ~ I / ( 
I TE?K P+ -:Y./-U/\/E _ __ __§LIL -------t 

$-f-- P- ---- --+--'."";:Q ______ , I 

*i- ~~ -- --+----- ~~-- -- - ,. I 
~---+-----"------ -I---·-· _,: __ _________,, 
~ ---+-1,. ------ r- - !'?£'! ___ " I 

ca I- _ _ -+- _ £ED __ lt 
7 2+ ----- - -----+--- -B_L_ll_ ____ _ 
8 2- .e~c 
9 3f ------- tku ------< 

10 3- £cD 

~ ~~ ------- _=;=-_:::~~~~----~~~ 
TO £?EEL see VO ------t-----B~ 

zPc SER'VO 

13 5+ ___ _ t---- Bt._i,/_ _ _ ------< 
14 1 5- PED 
~5 J_ '5+ --+--- szu---TO REEL SERVO 

1<0 T£K G - ____ FED 

~~~T __ +~/2"--'-'VD-c=C ______ -1------+-------___.~Y'----"'0/\/-LINELAN?P 
, ... 1=z __ -~/2~VD~C~-------+-------+------------<1 Y £/NG SW 
C9!'-1=3 __ +-=5--'V.~D~C"----------+-------+-------+'2~---------o ~ K 

14 -f5VDC 2 

~c~-~F<~o_e_w,~~~£.=D~ __ :_w~o~-+------+-----------+--------------B,;1;;, 
__ x __ ~.8-~_V._E.e~s=E ___ l?~E~V--+------+--------+---------------~ 
~~--'-";;=~~::~::s~M~~~N----',e~w~D"----+------+--- ______ ----------t---------- ___ --j-$ 
-----------------;----+-----------+----------

2 1 
REVISIONS 

ZONE LTR DESCRIPTION DATE APrROVEO 

~20"-----=5-=E-'-T~B=c'.8=-<'.:>=c~C-'c;O'-AJ~;r,;-'-;4-"-p---+-------+--- ----------;-------- -------~ 
,..,._1_9 ___ A_c_s_EN._S_E ____ +------------19-'--4> I 20 CABiE 5HIELDS 

D SUPPLY SEl?VO OU_T_±~p ~ /9 S 
~~ 1----.-~----t--------+--~~------------~ 

A (RETURN) SUPPL y SEevo OUT- A t-----+ A , __ 1 __ 7_Tl?._:<'._7_+ ______ --+-- __ BLU ---------< 

K 7;4KE-UPSERVO OUTf K t---+ B /8 TE'K 7- /?ED 
9 J'I r---1 C LOAD BOTTOM .:n__:j___G---------,f 3 

L (RETURN) 

s 

18 !<I COIL 
17 1<2 COIL 

z. FO,<;? pow.:e TK'ANSFORME,e CONNE'C770NS 
TO TB-I, RE,Cce TO F/GURE z- 3' 

/, TUS S/61\/!,C/ES TAKE-UP SENSOR P£1NTED 
c1ecv1r CAED PS-/ AND 55 5/6;\//,C/ES 
SUPPLY SENso,e PR/NTEO C/RCC//T C4ED PS-/, 

TES 
,,;~Inc. 8 7 

T.4KE-UP SERVO OUT- L ~ r---1 D 2 __!____/' 
1r;:l I E 22 WHITE POWER 0 
w ~ ~ F A TRI<. Pr BLU 

d.____~~-=G~N.-='0~---~---/-5--1 ~p-~~--~~------'-f---1-~ ~ ~~ ~~~ 
N +8 voe UNR'_cG TO RE6ULAToe N D o- RED 

'-v--c;-;.i_P_l5_T,_;4_N_5_C._'l?~l!i-r>_O_U_T_+_i--------------- v E Ir ---+--- BLU 
----1--~---·------------+--~~----+------,f--------!el 

18 ~ _,c_-+-_I_-_____ _ _____ RED 
17 II _?..!:_ --+- Bl.U 

_u __ r,_;.i_c_H_+_T.._-:::i~c_:4_P_:s_r-_':4_N_--1_s_E._e_v._a ___________ ,u J 'E_ _ _ ____ __gfQ_______--t--------+------' 
~T __ T._:4_C:_H_-_Ti_Gl_cA_P~:S~T,4~N---+--c:S~6_K'_V<~Q~------------!el T __.!<_--+-~;~~------- _ _____ __ __§LU _ _________, ____ --+ 

21 A "'M'D I ~L--+-_4_f-----------t-- _RED ------<ti 
LIMIT SW u -M~--+--~---------- - ------+--------~B~L~U---1----+----_,., 

22 N 4- £ED 

I SENS0£ I ii 

I SE/I/SOI? I I 

3 61-JD 

2 PllOTOCEl.L +5VLK 

5 SENSOR BULB fie VD:::: 

4 5&.ISOR BULB r/2VDC 5 

PHOTOCELL 
Z +5VOC 5 

3 H 

4 

8 

7US SS 

5EENOTE I 

7 BUt-B -f/ZVDC 4 

10 

2 
3 

BOT/EQT 
SEN SO,€ 

; ~~ --- - -- -f#£;-----+--------+----~ 
----+-------------+--~~--+------

~ ~~ ----+----- -~;; ---t----- -+------~ 
U 7+ BLU ------ii 
V TRI<. 7- /?ED t---------- -~~=i 
W C:-:JMMOA/c _________ +---------- -+----~ --------1 
21 ERASE ---+---------------·- ··+---~----

cOT 7 
BOT 8 

SOLENOID ON 4 

06 G5 G4 G3 G2 Gl 

TY PER ASSY 
UNLESS OTHERWISE SPECIFIED -----1--------1 DIMENSIONS A.RE IN INCHES 

TOLERANCES 

.XX DECIMAL .XXX DECIMAL 

± ± 

ANGt.£5 SURFACE QUALITY 

ITEM SIZE 

± yMU E D£Y 

PART OR IDENTIFYING NO. DESCRIPTION 

PARTS LIST 

NASHUA, N£W HAMPSHIRE 

WIRING Dl4GE4M, 
TRAN5PO?T ASSY 

r-----r-----1-~1m~E=RPRl::!:,T~~~~~l~:_:N~R~8~1500~2-':~ ... ---------I 
R SIZE COO£ IOENT NO DWG NO. 

C::!NEXT~~M~s:v::::J=:::~u~SE~D~O~N==1M .. m0-______ __,,·~....,--------i_o__,__9_4_1rl_7_,__~----r::::=--=-,,,rt 
APPLICATION SCALE SHEET aF ,... 

6 5 4 3 2 00 NOT SCALE PRINT 1 

D 

c 

B 

Figure 5-2. Wiring Diagram, 
Tape Transport. 

5-15/5-16 



5.6 TC-12 EXERCISER CARD 

The TC-12 Exerciser Card is a maintenance tool designed 

to perform various on-line type operations to facilitate 

testing, troubleshooting and adjustments. 

STOP ADJ GO ADJ 

Cl +I 
-{fil-

$ [~ 8 

-(ii1TI- GD 
WRITE FREQ ADJ~i-------------------
SKEW TEST POINT 

-J- ___ ,_ ___ _ 

~) :-- . f.1 1]1 ( H;11l~L, r1, r1i 
i~~ , : ~'ih(rf l1 ~ll I . 

1 ' r" I 'r 'T 11 
SFC----t" 

wns--------i~---

RDP READ BITS 

•• 
100 

WRITE BITS 

PUI,.SE /DC 

FWD/REV 

OFF/SHUT 

JUMPER 
(WRITE"l "s) 

29413-048 

Figure 5-3. TC-12 Exerciser Card, Component Layout. 
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The TC-12 card is designed to plug into the interface 

connector JlOl located on the RC-11 card (rear of tape trans­

port). To acc~ss JlOl, the universal interface board (PC-4) 

and mounting bracket must be removed. 

5.6.1 FUNCTION SWITCHES 

The TC-12 card includes 4 function switches and supporting 

circuits to perform the following ope~ations (see figure 5-3). 

SWITCH 

Sl 

S2 

S3 

54 

FUNCTION 

PULSE/DC 

FORWARD/ 
REVERSE 

OFF/SHUT 

WRITE/READ 

DESCRIPTION 

Selects continuous or start/stop 

tape motion. DC = continuous 

motion; PULSE = start/stop 

motion. The duration of the 

start/stop is variable and 

controlled by the STOP and GO 

adjustments. 

Selects direction of tape motion. 

Selects alternate forward/reverse 

motion (back and forth) when 

placed in the SHUT (Shuttle) 

position. Sl must be in the 

PULSE mode for the shuttle operation. 

Selects WRITE or READ mode. In the 

WRITE mode, the tape transport 

writef logical 11 1 1 s" in each 

track providing that the jumper 

option is properly connected (see 

figure 5-3). In the READ mode, 

the write circuits are disabled 

and data is read from tape. Tape 

must he rewound to the beginning 

of data. Write ring must be in­

stalled for a write operation. 
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5.6.2 ADJUSTMENTS 

STOP/~O These two adjustments (R2, R4) control 

the duration of the start/stop action 

in the PULSE mode. This feature also 

affects the forward/reverse duration 

of the shuttle mode. 

WRITE FREQUENCY The write frequency adjustment (Rl2) 

must be set to 20,000 Hz to insure 

recording at the proper bit density; 

i.e., 800 BPI at 25 !PS. 

5.6.3 TEST POINTS 

Each signal at the tape transport interface connector is 

connected to a terminating resistor. The resistors terminate 

the open-collector output drivers in the tape transport to 

permit voltage measurements. The abbreviations, signal names 

and the expected behavior of each key interface line is listed 

below. The tape transport must have tape mounted and be on­

line to observe these signals. 

RC 

oc 

WP, 0-7 

DS 

RS 

Rewind Command input line. 

Normally high level. Pulses low at EOT for 

automatic rewind. 

Off Line Command input line. 

Normally high level. 

Write Data input lines. 

Normally low level, causing binary ones to be 

written. 

Data Density Select input line. 

Normally high level. 

Read Data Strobe output line. 

Normally high with low-going 2 microsecond pulses 

occurring for each character read. 
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RP, 0-7 

RY 

OL 

RD 

FP 

LP 

ET 

ST 

SW 

WRS 

ws 

Read Data output lines. 

Normally high with low-going pulses occur-

ing for each logical "one" read. Each pulse 

lasts approximately half of the normal bit 

period. 

Ready output line. 

Low when tape has been mounted and the tape 

transport is on-line. Goes high during rewind 

or when off-line. 

On Line output line. Low when on-line. 

Rewinding output line. Low during rewind. 

File Protect output line. 

ring installed. 

Low if no write 

Low Point output line. Normally high. 

Low while BOT reflective marker is sensed. 

End Of Tape output line. Normally high. 

Low while EOT reflective marker is sensed. 

Causes automatic rewind. 

Select input line. 

transport. 

Normally low to enable tape 

Set Write Status input line. Controlled by 

WRITE-READ switch on TC-12 card. 

read is high. 

Write Amplifier Reset input line. 

Write is low, 

Normally high. 

Grounding this line during a write will stop the 

write pulses at each track. 

Write Data Strobe input line. Normally high 

with low-going 2 microsecond pulses from the 

TC-12 write oscillator. 
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ov 

SF 

SR 

Overwrite input line. Normally high. If grounded 

prior to starting tap~ motion in continuous write 

mode then grounding WRS will turn off tape trans­

port' s write power. 

Synchronous Forward Command input line. Low level 

that causes forward tape motion. Controlled by 

TC-12 switches. 

Synchroncus Reverse Command input line. 

level that causes reverse tape motion. 

by TC-12 switches. 

Low 

Controlled 

5.7 MAINTENANCE KIT 

The spare parts listed in table 5-3 represent those items 

which are field replaceable and contained in the serviceman's 

standard maintenance kit #7013425K001. Table 5-4 lists those 

spare parts which are also field replaceable, but are only 

stocked at the district office level. 
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TABLE 5-3 

FIELD MAINTENANCE KIT #7013425K001 

....--. 
It,·m No. Quantity Part No. Description 

I= 
1 1 7013844P019 Power/Servo PCB (MC-17) 

2 1 7013844P020 Data Control PCB (RC-11) 

3 1 7013844P005 Sensor, EOT/BOT 

4 2 7532008P004 Lamp, Type 382 

5 1 7013844P017 Lamp, Arm Sensor 

6 5 7528001Pl05 Fuse, SB, 3A 

7* 5 7528001Pl49 Fuse, SB, Ceramic 1. SA 

8 5 7528001P005 Fuse, MB, 7.5A 

9 5 7528001P055 Fuse, MB, 3A 

10 1 7013844P023 Relay, 4PDT, 12VDC 

11 1 7100605G001 Tape Controller PCB 

12 1 7100606G001 Tape Timer PCB 

13 1 7100608G001 Tape Distributor PCB 

14 1 7100607G001 Tape Formatter (NRZl) PCB 

15 1 7013844P022 Rectifier Assembly 

* For 235 VAC Application Only 
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Item No. 

1 

2 

3 

4 

5 

6 

7* 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

TABLE 5-4 

DISTRICT LEVEL MAINTENANCE KIT #7013425K002 

Quantity** 

1-4 

1-4 

2-8 

2-8 

1-2 

5-20 

5-20 

5-20 

5-20 

1-4 

1-4 

1-4 

1-4 

1-4 

1 

1 

1 

1 

1 

0 

0 

2 

1 

1 

1 

1 

1 

Part No. 

70138441'019 

70138441'020 

70138441'005 

7532008P004 

7013844P026 

7528001Pl05 

75280011'149 

7528001P005 

7528001P055 

7013844P023 

7100E05G001 

7100E06G001 

7100608G001 

7100607G001 

7013844P022 

7013844P023 

7013844P001 

7013844P002 

7013844P003 

7013844P011 

7013844P012 

7013844P017 

7013844P018 

7013844P024 

7013844P025 

7 013315P 003 

7013416G001 

Descriptinn 

Power Servo PCB (MC-17) 

Data Control PCB (RC-11) 

Sensor, EOT/BOT 

Lamp, Type 382 

Servo Assembly 

Fuse, SB, 3A 

Fuse, SB, Ceramic l.5A 

Fuse, MB, 7.5A 

Fuse, MB, 3A 

Relay, 4 PDT 

Tape Controller, PCB 

Tape Timer PCB 

Tape Distributor PCB 

Tape Formatter (NRZl) PCB 

Rectifier Assembly 

Power Relay Control PCB (RP-16) 

Tape Head 

Tape Guide, Fixed 

Tape Guide, Rotating 

Motor, Capstan 

Motor, Reel 

Lamp, Arm Sensor 

Photocell, Arm Sensor 

Capacitor, 110,000 pf, 25V 

Capacitor, 25,000 pf, lOV 

Tape Transport Assembly 

Cable Assembly 

* For 235 VAC Application Only 

** Quantity depends on the density of units in a given district. 
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SECTION 6 

REPACKAGING AND RESHIPMENT 

6.1 GENERAL 

The tape transport assembly must be returned to the 

factory for repair or refurbish whenever a malfunction is 

NOT field repairable or at every 5,000 operating hour 

intervals. 

The tape transport assembly and/or defective printed 

circuit card must be properly packaged for reshipment to 

avoid the possibility of irrepairable damage during transit. 

The following procedures are recommended. 

6.2 TRANSPORT PACKING REQUIREMENTS 

The transport assembly is packaged in heavy duty card­

board containers with proper spacers and protective pieces. 

The shipping material used to ship the original or replace­

ment unit, is reused to ship the defective assembly back to 

the factory. 

A description and use of each piece of shipping material 

is illustrated in figures 2-1 and 2-2. 

6.2.1 PROCEDURE 

6.2.1.1 Removal From Cabinet 

Ref er to Tape Transport Replacement Procedure (para-
1 

graph 4.3.2.1). 

6.2.1.2 Slide Rail Disassembly 

1. Remove slide rail assembly from the defective tape 

transport side panels by removing four (two each side) phillips 

head screws and associated hardware (see figure 6-1). 
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2. Install slide rail assembly on replacement tape 

transport if available (see paragraph 4.3.2.1). 

SLIDE RAIL 
ASSEMBLY 

......... 
......... ~ 

' PHILLIPS HEAD 
,.._ ____ SCREWS (4) 

29413-049 

Figure 6-1. Tape Transport Slide Rail Disassembly. 

6.2.1.3 Packing 

6.2.1.3.1 Standard Method 

1. Place the tape transport face down inside the inner 

container. 

2. Insert cardboard side spacers. 

3. Close inner container flaps and secure with adhesive 

binding tape, 
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4. Place corner cushions at bottom corners of primary 

container placing inner container inside, such that the 

inner container is supported by cushions. 

5. Insert top corner cushions in place. 

6. Close and secure primary container flaps with 

adhesive binding tape. 

7. Wrap reinforced nylon tape around the primary 

container as shown in figure 2-1. 

6.2.1.3.2 Alternate Method 

Some tape transports are shipped in containers protected 

by preformed Instapac* foam molds. 

1. Place bottom half of foam mold on the bottom of the 

cardboard container. 

2. Place the tape transport inside of the foam mold. 

3. Insert the top half of the mold over the top of 

the tape transport. 

4. Close and secure container flaps with adhesive 

binding tape. 

5. Wrap reinforced nylon tape aro~nd the container 

as shown in figure 2-2. 

6.3 PRINTED CIRCUIT BOARD PACKING REQUIREMENTS 

It is recommended that defective printed circuit boards 

be shipped back to the factory as soon as possible following 

r·3moval from any of the major system components. It is 

further recommended that each printed circuit board be 

packaged for shipment according to the procedures provided 

b .:low. 

6.3.l PROCEDURE 

1. Wrap the defective printed circuit board with 

bubble plastic, kempac, foam rubber or any other acceptable 

packing material. 

* T.M. Instapak Corporation 
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2. Using a scrap piece of cardboard, form a second-

ary folder to fit the wrapped printed circuit board as 

sho~n in step 1 of figure 6-2. 

the cardboard. 

Fold with the rib grain of 

3. Place the wrapped printed circuit board in the 

secondary folder and secure flaps with adhesive tape. See 

step 2, figure 6-2. 

4. Using another scrap piece of cardboard, form a 

primary folder to fit secondary folder as shown in step 3, 

figure 6-2. 

5. Place secondary folder in the primary folder with 

the taped flaps facing down and in a direction opposite to 

the fold of the primary folder. See step 4 of figure 6-2. 

6 . Secure primary flaps with adhesive tape as shown 
in figure 6-2,step 5. 

6.4 SHIPPING INSTRUCTIONS 

The method of shipping is left to the descretion of the 

sender. Many factors are of prime importance in selecting 

the method of shipment as detailed below. 

The instructions below apply from, to or between any 

field office within the continental United States. 

6-4 



WRAPPED PRINTED 
CIRCUIT BOARD 

~BGRAIN 

RIB GRAIN 

ADHESIVE TAPE 

STEP 1 

STEP 2 

STEP 3 

STEP 4 

STEP 5 

Figure 6-2. Printed Circuit Board Shipping Configuration. 



SURFACE 

If shipping: then Ship Via: 

1-40 lbs. Parcel Post 

41-500 lbs. REA Express 

500-over Call Corporate Traffic 
Department for 
instructions 

AIR 

If Weight 
of Ship- DISTANCE IN MILES 
ment is: 

1-350 351-850 851-1000 1001-1300 1301-1500 1501-1700 1701-2400 

1-25 Air x Air x AFF Air x AFF Air x Air x 
26-35 Air x Air x AFF Comm' 1 AFF Comm 1 1 Air x 
36-50 Air x Air x AFF Comm'l AFF Comm'l Comm 1 1 

51-100 Air x Comm'l Comm 1 1 Comm 1 1 Comm'l Comm'l Comm'l 

100-over Comm 1 1 Comm 1 1 Comm 1 1 Comm 1 1 Comm 1 1 Comm'! Comm 1 1 

Legend: Air X Air Express (Air Div~sion of REA Express, Inc.) 

AFF Air Freight Forwarder viz: Domestic Air Express, 
Airborne Freight Corp., WTC Air Freight 

Comm 1 1 - Any scheduled commercial passenger airline that 
goes to city of destination 

GENERAL INSTRUCTIONS 

1. Show Return Authorization Numbers on all shipping 
documents and containers. 

2. Do not declare a value on Air or Express shipments 
in value block. 

3. Show N. V. D. (No Value Declared). 

4. Describe as: Electrical or Electronic Equipment.· 

5. Do not return material to Nashua via Air Freight 
unless an urgency exists, if so: mark shipping 
papers "HOLD AT LOGAN FOR SANDERS PICKUP". 

6. Do not ship via Emery Air Freight. 
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SECTION 7 

TAPE TRANSPORT SCHEMATIC 

AND LOGIC DIAGRAMS 

7.1 GENERAL 

The schematic and logic diagrams listed below and 

contained in this section apply only to the tape transport 

electronics. Diagrams relative to other pooler system 

components including the tape transport controller inter­

face are included in the PDS 800/8000 Schematic Diagrams, 

publication #SDS-800-15. 

Title 

MC-17 

RC-11 

RP-16 

Component 

TABLE 7-1 

ENGINEERING DIAGRAMS 

Layout 

Power Supply Schematic 

Capstan Servo Schematic 

Reel Servo Amplifier Schematic 

Reel Servo and Relay Control 

Component Layout 

Write Logic Diagram 

Read Logic Diagram 

Control Logic Diagram 

Component Layout 
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Drawing Number 

CD-0035 

SC-0146 

SC-0147 

SC-0159 

LD-0011 

CD-0037 

SC-0153 

SC-0154 

LD-0002 

CD-0036 
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(2)2N341G 

R !7! 
QI 
2W 

Rl54 
10 

Rl55 Rl56 

Rl64 
300 

.__--.---------------<'°' 9 RING SOLENOID+ 

IN4002 
CRl24 

Cll9 
+ 22MFD 115VDC 

ALUM. 

+12 

+5 

K 

t5VDC 

+5(S) 
+5(5) 

TBI 
L:~~.,::..;~~='-.J 6-140 lo--+--<~R:2+8 Ill \\ 

R300 
470 
2W 

1-20 13f+~~./VV-.~--<I>---,. 
-12 

VOLTAGE 
RANGE 

95-115 

105-125 

195-235 

205-245 

215-255 

25,000! 
MFDi 

15 VDC 
Cl50 

PRIMARY CONNECTIONS 

TBl-1 TBl-3 TBl-4 T 81-5 TBl-6 
XI , X4 X2, XS X3 XG 

XI , X4 X3 X6 X2 X5 

XI XS X2 X4 X3 X6 
XI XS X3 X4 X2 X6 

XI XG X3 X4 xz XS 

J 

""'---._FACTORY INSTALLED 

~b~~~~~f6Mrg~ 
CHASS IS NEAR 
RO/WT HEAD 

RISI 
330 

MCl7-IB 

':-------<1>-----------4---...------ --...~-----(112 N -I 2VDC 

POWER SUPPLIES 

Cl 22 
47MFD 

25V i ALUM. 

NOTES: 

SHEET 

I. UNLESS OTHERWISE SPECIFIED: 
RESISTORS IN OHMS, 596 l/4W 
CAPACITORS IN MICROFARADS 

2.,,. ON HEATS INK 

OF SC -014-G K 



-....J 
1 

Cl\ 

~ 
:c 
"' :I 
)It ... n .. 
(') 
)It 

;J 
;! 
z 
flt 

"' :Ill 

T!>3 'iP4 TP2 
TF'I (o) ~--- ... ~.c.v 
FWO: -s.<:. v r::--:-:----------------------~~-----------+-~-----'~R.~"''.:'."-c:::J--s.c..v FWo/REV RAMP j 
STOP o.o ~ R'l!.V: ... s.c;. v c:,.. RllO I.SI<. L% c==> - --.. s." v Rlii:.V RAMP iO Rlii:1!.\.... 

'SER.VO 

t----AN'----+--+---<>--+--+-----c:::?------__:-=---s ... v \='NO "Al.AP ) 

411<. 

CIOI + 

CR!OS 

ISl<. 
RJ08 

R.WD :<-:!Al V 

\)\.11.t>"<- \ .4 v 

~I 

RJ2J 
I.SK 

I '1b 

RWC 
Sf'lE,O~ 10 

Rl27 

c.18!; 

R.a... 
\."" 

~:J.K 

1.':11<.110 "Z. 
Rl32 
4.'7K 

Rl33 

.01I ... 12 
CI06 

CRllS 

<... 

IOlC., 
-cw 

'U9'0 A..O:S 
Rl38 

SCl-IEMA.T\C D\~RAM lv\C.\1-1 B 
CA.FISTA\.J SE.RVO 

1-.10\E.S: 
\. Ll\.ll'C'.':>5 O'i\\EJNl\SE. SPE:.C.\FIE.0: 

Tf'S 
0 

a. 

RE!> 11..l O~MS., 1'4 W, S % 
XSTR \.ll='IJ '2.IJ:l414, P\.11" '2.IJSI~ I Q.\-:1 OM\Ti'E.t:l 
01ooe.-::, 1\...1 "!n4 
Cl" l>-MPl.. Sl..ll'2..i4\P 

l\<. - 14U.."TSllJK. 
3. SE.i. TABLE FOR. 

UIJS.Pe.C::iFIE.O COMPOIJE\.fi':>( CA 1 RA, ~IC.), 

P2. 

20 +'2.0V 
)I. 

\IJ 
4-002. 

CR 121 

\8 
C::.i.PSTA.lo.l 
MOiOR+ v ~VI~ i<.e.A'<5) 

\\..) 
400'2. 
CRl22 

~----------------------------------------.a...;;.'~-z~z-~n:;.... ____________________ ~S~H~E~ET.:.,_ __ ~O~F;,__ __ .i.;;S~C;...:_-~0~14~7!.-~K~ 



SUPP,· 
PC 

TAKE--up 
PC 

Rl86 (' Rl87 

~--~~-+_1_2_~_1o_o_K.__4[_-·''-~-­

. Rl89 

Rl9'1 
l.5r 

-12--VVV 

fSG15i Rl9 l 

R1es 
15K 

R200 
15K FWD/1-\EV 18 K 

RAMP!FROM 
CAPS1'1N 

c 
-1 l1lli! I ~ >-"--VV\~ 

SERVC ) §~oo f P9 Rl99 
---;/\,N'--+----vvv-.--•----<!) 470 

+12 -12 

NOTES: 

Rl93 

,

10 'li~ 

R 95 
4 10 

I. UNLESS OTHERWISE SPECIFIED 
RES IN OHMS, V4W, 5% 
XSTR. 2N3414; DIOOF.S IN914 
OPAMPL SN72741P; CAP IN l'f 

2. SEE TABLE 
FOR UNSPECIFIED COMPONENTS 
(Cb, '{h, ETC.). 

~ * ON HEATSINK 

c 126 
.01 

I 
+12 --12 

+12 

Q62 
2N3416 

RZ05 

l -~.1-RZll 

680 ! Ql3 ZN * 
6109 

i1209 - -- I 
470 - 1N40 

I; ~W ? i5~ C R\31 

C--H-
.001 

Cl29 

IK 

Pl 

8 +20 
2 

W'.!---_._---+-----+--t-t--tD SUPPLY 
R213 4 MOTOR+ 

(130 
.01 

CRl3Z 
IN4002 

Ql4 

l;lj2* 
-20 

R220 
.18 
zw 

rJ__ l ri 
u c -
2u 

Li 

(j) 

lQ 
0 

u 
lfJ 

LI.. 

0 

1-
w 
w 
::x: 
V) 

15K TPI I 
~~I 
<! 2 a: <1 
L') 

~~-~~--"NV'---
R1 

CRI 0 

TPB 

R206 

----- ,i5;~•i,___,,..1V~--.----1z_l_5K'""'~~ 
R224 

FWD IBOK 
RAMP 

REV ~O 
RAM-Pc-+--v\fV---+----VVV·---+-

( FROM RZ26 
CAPSTM'I 360K 2 

SERVO I 

R257 
4JK 

+5(~ 

+12 ·12 

RZ58 
l.5K 

RZ59 
8.ZK 

REELS ON 
(Pl-W) 

R231 
470 

CRl36 

+12 

+12 

-12 

R242 
15K 

-IZ 

7-7 /7-8 

7.5K 
1% 

R203 
825 1% 

R249 
.15 2W 

CR 13 
IN4 2 

<>---+----JVv--+------.--<·~,__.__,_~K TAKE-UP 

R254 
l.5K 

CRI 0 
IN4002 

Q9 

3~~2* 

Rj 

9 MOTOR+ 

-20 

~i=--.....,NV"v---+--+~10 TAKE-UP 
R237 
0.1 zw 

L MOTOR -

<( 0 
o> er 

l.J_J 
U U) 

~ ___J 

2 w "' w w 'i 
I a: .;­
U 
lfJ 

SCHEMATIC: REEL SERVO AMPS 



Pl 

AC SENSE 19 

SET BT 

TO P4-3 

21 

~ 

P.B. LIMIT WADr Nn SW 

-= 

NOTES: 

UNLESS OTHERWISE SPECIFIED 
RES IN OHMS, V4 w, 5/6 XSTR. 2N3414; 
DIODES IN914; 
CAPS IN rt 

2. CAPS Cl51 THROUGH Cl62 ARE 0.lrf 500V 

+20 

R278 
15K 

CRl44 

-= 

FORWARD -= 
REVERSE 

REELS ON 

REW ND 

+5(s) 

CR CR 
151 152 

P2 RP2 

~-------------------il7 17l----------------------------" 
u u 

CAPSTAN SERVO 

SEE SC-0147 
16 161-------------------------.,.----=-::::-~ 
T T (154 

Pl RPI 
~--------------------j4 41------~ 

CR 
154 

SUPPY MOTOR SERVO 

SEE SC-0159 

TAKE-UP MOTOR SERVO 

SEE SC-0159 

CRl58 

Q41 
2N3416 

D D 

A A~---~ 

9 9~-+--.., 
K K 

I 0 I 0 l------jf--.., 

L L 

I 

33 
2W 

Kl 

I Cl60 
I 
I 

I 
I 
I 
I 
4~1---.-------+----, 

CRl77 
IN4002 

W2 

0--' 

W6 

0..-' 

W4 

Q __ 1 

(151 
.01 

500V 

Cl52 

- +20(R) 

Kl: P&B RIO-El-X4-Vl85(12V) 

MPI 

MP2 

CAPSTAN 
MOTOR 

I~ SUPPLY REEL 

2 2lhY MOTOR 

MP3 

TACH 

I ~ TAKE-UP REEL 

2 2lhY MOTOR 

..---------+-----~,,I,,~ K2: P&B Rl0-El-X2-V700 (24V) 
I (MODEL 1700) 

~ 
* ~ ~ ? 

RELAY BASE 
(BOTTOM VIEyO 

R273 
IOOK 

_...__---+POWER FAIL 
TO CAPSTAN 

Q50 

I u \(o 

RP-16 PWA MOTOR RELAY SECTION 

U'Olf-0'.> 

<'1.t~~w·--.~ 1-=--==""'"4 



-----==~==-=-~·=--:-==:=.:_:::=__~_:.:._~::=:------··-----~--=Tl 

--- -----·--·----·--------~------
~ 

~ 

~~,r~1_1~ r~ u8 ~u ~ ~ 
-C_101_9--r-.L--------------1 

P3 
P4 

i.::_z-J--------------~-----~ 
n i 

22 

OT ADJUST 

-----WRITE CIRCUIT------41<f-------------------READ CIRCUIT----- ------ ----~•'--------CONTROL CIRCUIT--------

~ :g ., 
"' 

0 

!? o;:- " o;:- 8 o;:-
8 ~ N !<! 
Li 5- el '() 0 

"' "' u N CJ RC-11 CARD CD·0037 

7-11/7-12 



JIOI 
WD7 CLSBl 6 

WD6 

WD3 @f-----+--'-J 
WR TE 
DAlA 
INPUTS 

WD2 @------+--'-! 

WDI @-----

woo@---

WDP ©----
+5 

~'4 (Z 
+ 

cH·1024 - -22,,r 
r;; + 5 
\.C.9 

J l(ll 
WDS INPUT ~!/----

1.5K 
Rl079 

+5 

3 

6 

WAR!) -----------+--ir=-v 
(ZE.2-5) 

ARM i/O ----~ 
lZl8-ilJ +5 

Q61 

CLEAR 

5 

+5 

6 l.5K 

--@-
R6 

TRK 7 

TRK 5 

TRK 4 

TRK 3 

TRK 2 

+ 

TRK I 

I 
1 TRK P 
I 
I 

~+ 

WRITE 
HEAD 

u er 
I 

2 (f) 
<1 f­er -
\.'.) :::) 
<1 u - er 
Ou 
uw - t­r- -
<r: er 
~5 
I 
u 
(f) 

- .J 

NOTES: 
I RESISTOR VALUE") IN OHMS. 
2 ALL TRANSISTOf S 2N5139 
3. 

4. Z51-53 ARE SN15846 OR EQUIV. 
Z50 IS SN15844 OR EQUIV 
Z54-58 ARE SN 158099 OR EQUIV. 

ARM WRITE -------' RIOB3 

P3 (ZZ-J) IOO P3 
WRITE @------------- ----- --------------.a....._,;,,;_--1 ERASE HEAD+ 
POWER 4.7 MF. 

CI037 

Ill 

r0 
I{) 

0 

(_) 
(/) 

Li-

o 

1-
w 
w 
J: 
V) 

7-13 SCHEMATIC: WRITE CIRCUITS 



READ 
HEAD 

224 

226 

228 

Z34 

+5 

223 

225 

227 

Z33 

Ql8 

Q20 

Q22 

RI067 I SK 

+5 

Fll068 

1.51< 

v 
I.() 

0 
' 0 

([) 

u.. 
0 

t­
u.I ..... 
::c 
V') 

4/~RD2 ~ 
READ 1 
DATA (f) 
OUTPUTS~ I-

I '~RD3 er :::J 
\.'.) u 
<t er 

READ 
DATA 
ENABLE 

Ou 

u 0 

ti <l 
w 

2 er 
w 
I 
u 
(f) 

RD6 

NOTES: 
I . U'JLESS SPECIFIED ALL NPN'S 

ARE 2N3414 ALL PNP'S 2N5139. 
2 ALL DIODES ARE IN914 
3 . UNLESS SPECIFIED CAPACITffi 

VALUES ARE IN MFD. 
4. UNLESS SPECIFIED RESISTOR 

VALUES ARE IN OHMS 
5. FOR UNSPECIFIED COMP<'.X'£NTS 

SEE TABLE 
6, UNUSED INPUTS TIED 

TO +5. 
JIOI 
76 RDS OUTPUT 

OUTPUT 

SCHEMATIC:READ CIRCUITS 



JIOI 
src. e ..____,=..-------.. 

SRC. 

O~W 1e1--------+-------1-----~ 
sws 281---1------1-----=-f-

WAR'S u, 1--+--<t--::'-'-="-'-''-'+---&j 

RWC 

S\..T 

?OWER UP 
Re.Se.; 

\..Ot>.O 6\JiiOU 
__r::--0 -L N. 0. 

BO"I' SEWS.OR 

i.Oi SEIJSOR 

Cl) 
(") 
:z: 
l"'I 
:I 
~ -(") 
(") 
0 z 

-...J .... 

I ::ID 
...... Or­
~ r-o 
-...J r-b 
I 0 

...... 0 
0\ -~ ft 

I.. 

'9 
Go 

eoi . 
8 

i.Oi 

7 

4.7-.,,~ R~-1~ 
+sv -.±.J ,__""""'--~ 

CIOll 41K 
IJ 1-------'--"-'-J\/V>-------H 

RIOSO 

S 1----+-----c-1•0-1 :?>--­

c 101 e 

e\ -1-RWC 

8l~4'k 
P4 

HI\/ 

RJ.~9R 
P4·'T FWg;--ocol.i 1.11J£") 

.. !511 A 
SERVICE SW 

(11=' \l.IS\AU-i.C') 

e i='ORWl>.RO 

'CD 

e REVEl'l.$1£. 

A.l'\.M WR\iE. \.JIJl..P 
f::ro 11.E.A.O ~ WRl'TE. Cl<.iJ 

Go W~l"l'E '?OWSI<. 

l<_l>-IG. 1\..1 
\'(. 

R\\..IC. SW 
QIO 0-- .. sv 
\.l'!>SBIS 

4 SO\..l:.\JOIO 01.i 

\.\ Re.W\IJO 

:r REE\..S 01..l 

01.J U\.JE. l...b.1-AI' 

\.,\ +l'Z.V 

,. OlJ 1..\i..IE 
A.RM T./O 

( "l'O "e.'°'O ~ W~lie. Cl<.\', 

UiJCO J\01 

32 IJ R!.! 

4~ \..OW SP!;.ED 

48 SllJGLE GAP 

so 7TRK 

3 FPT 

42 01.Jl..ll..ll:. 

l'.>-"8=--------t 3C. 1..0 p 

34 E.OT 

z 
+SI/ 

4 
+SVDC 

(P4 -'Z.~ (1019 
Z.?..)"F 
\fO" I 

gq G~O 
(Al.I. 000 ) 

WO. Pl\.JS 

\..!OTES·. 
I. lll..11..e:.SS Oi~Efl.WISE. UOiE.D : 

OIOOE.S ' 1\..11:!114 
xc;.TR \..lPIJ : 2.1.J B414 
XSiR P\o.JP • "2.USl?l~ 
2.·IU GiAiE.'S • S\..l\i:o S4C#l.J 
4·11J ~AiE.S '51.1158441.J 
;1.+ : S\..li4i41...1 
~8 :Sl-.llSBO~SU 
ZC0"2.: SIJ"'740<"ol.J 

SC_Alf 

SC\.E.UA.i\C. RC\ I- 3 
~ \\l..l.t.•~ R.-.C:01'.0C.R COUi'RO~ 1-0<':llC:. 

LD-0002 Ev 



0 

z 
0 

x 
0 

SERVICE SWllCH 

0 

RP2 

o~o 08~ 
r j H F- E" ii -c - a- "A -, 
1000000001 

0 

+20 VDC 

REEi. MOTOlt 
CONNtCTOltS 

SW7 

~ I .. 

- _J 

1 3 l 19 18 17 ~ s 
00000000 

RPI 

NOT INSTALLED IN 
MODEL 3720 TAPE TRANSPORT 

l K 
00 

E D 
00 

- - I 

I A 
00 

0 

...------------------POWER RECTIFIERS ----------------~------MOTOR RELAYS-----

RP-16 CARD CD- 0036 

7-17/7-18 



SECTION 8 

ILLUSTRATED PARTS 

BREAKDOWN 

TAPE TRANSPORT PARTS LIST 

Front Plate - Front View 

Tension Arms (AP0134) 

Tension Arm Roller (AP0133) 

Rotating Tape Guide (AP0121) 

Fixed Tape Guide (AP0120) 

Tape Cleaner (AP0131) 

Flux Shield (AP0125) 

Front Plate - Rear View 

File Protect Unit (AP0124) 

Servo Sensor (AP0136) 

Limit Switch 

8-1 

Drawing or 
Part List No. 

MB-0059 

MB-0057 

MA-0051 

MA-0050 

MA-0048 

MA-0049 

MA-0047 

MB-0053 

MB-0055 

7013844P026 

MA-0044 



0 
SUPPLY BUB AP0127 ----+----------.... 

TENSION ARM ASSY. 

SD MB0057 

OJ 
I 

N 

1013844POO::l 
JIOTATilfG TAP!: 

GUIDI!! ASST. 

m MOOSC 

H-32 x t/U 
SMD. lllD. IC. 

f6 SP. Lii. Miii. 

H Fl.'1'. Milt. 

UOUl 

TAPS CI.IDS• 
ID MACCH 
11-32 x 9/16 

llllD. HD. SC. 

16 llPL. Lit. WRll. 

f6 FLT. WRJl. 

0000000 

0 

C01ft'llOL 8LOClt 

AP0123 TA!t!:-UP RUB 

191107 llUBllE• llDIG 

175530 BALL NUT 
(1-32 X 1/2 Sit. HD. SET ICUlf) 

7013844P005 
'lKYf/P.O'T SbSOlt 

16-32 X 9/16 BND. Rl!I. SC. 

16 SPL. LJ:. WRll. 

Ii PLT. WHJ,. 

~------------!--- ID AP0125 PLUX SHIELD 

A-0281 

ltl!!PLZCTOll POST RSAD CO'IZll 

H-32 X 9/16 

BND. HD. SC. 

16 SPL • Lit • Wflll. 

16 P'LT. Wllll·. 

10 l 38-14P00:2 
tAPS GOIDS 

SU MACHI 
11-32 x t/16 

BND. HD. SC. 

f6 l!!XT • 'l"OO'l'H 

STAil Wflll. 

(2) I•-.. X t/16 llllD. 9D. IC • 
.. 9'.. Lit ..... . 

14 FLT ... . 

Blm. RD. SC. 

16 SPL/ Lit. m. 
IC PLT. Wlfll. 

Ul1'. - PRONT PLATE 
PRORT VIBW 



CJ) 

I 
w 

LI 
I I 

I 

AP0133 l 
~EE MA0051 

2 3 .. 
v 

AP0134 

INCLUDES J\P0133 

AND ITEMS 1 THRU' 6 

PLATE 

7 8 10 11 12 13 

5 

ITEM QUANTITY 

1 1 

2 1 

3 1 
4 1 
5 1 
6 1 

7 1 

8 1 

9 3 
10 1 
11 l 

12 1 

13 1 

14 3 

15 l 

16 1 

17 1 

18 1 

TENSION ARM ASSY. 

DESCRIPTION 

STANDOFF 

TENSION ARM 

t2-56x3/8 FLT HD SLT SCU!tf 

BEARING 
COLLAR 

SHAFT 
BEAJtING BLOCK 

SEE ITEM 4 

t6 SPL LX WHR 

TOJlQUE AM 

PIN 3/16x5/8 TYPE G 

t6 FLT WHR 

PAll'I' MO. 

OA0267-E 

OA054l-B 

170614 
OA0570 

OAO§fit-B 
OA0§58-B 

OA0460-J 

160102 

t6-32xl/2 SXT HD CAP SCREW 

16-32 x 1 l/2 BHD HD SCREW 

SERVO DISC OA009-J 

H FLT WHR 

t4 SPL LX WHR 

t4-40xl/4 SXT HD CAP SCREW 

SHEET OF MB-0057 



1 2 3 

ITEM QUANTITY 

l 2 

2 1 
3 1 
4 1 

'"t\ ______ .-, 

DESCJtIPTIC:. 

PLUG 

U-56xl/16 BrfD RD SCREW 
BEARING 

TAPE GUIDE 

8-4 

l 

PART NO. 

OA0289-A 

170411-2 

OA.0266 

!i ::. :< ,-



~ 

• 
L-J 

1 2 

I"l'EM 

l 

2 

3 

4 

,....., 

I.... 

3 

OUAN'l'I'l'Y 

1 

2 

1 

1 

0 

"' 0 
0 
I 

~ 

~ 
~ 

!QI 
......, 

........, 

[ rn ~ Iii 
::c 
~ 

. 
.......... >4 

fll ,__ 
~ 
~ ... 

...-- Gt': 
2 4 PI.Aft: {'-) 

&IQ::;, 

~e: 
f4 "1" 

% 

FAS'l'ERER ~~ 
:Z:::: 

SEE FROlft' PLATE Ml-
E-t 

ASSY. DWG. MB-0050 s 
Iii: 

DESCRIPTIO!I PART MO. 

2-56xl/16 mm RD SCREW 

BEARIHG SSIF-411-llEE 170418-1 

TAPE GUIDE OA0266 

POST, IDLIRG ROLLER OA0378-2 

8-5 



I 
1 2 

ITEM QUANTITY 

l l 

2 l 

3 l 

4 l 

5 1 

3 4 

DESCJlIPTION 

t6-32xl/4 SJCT HD CAP 

PLATE 

5 

PASTEKER 

SEE FR.Oft PLATE 
ASS.Y. DWG. M&-0050 

PART NO. 

SCREW 

RETAINER, TAPE GUIDE CAP OA0429 

SUPPORT, TAPE GUIDE OA0347 

CAP, TAPE GUIDE OA0394 

SPRING, TAPE GUIDE OA.0345 

8-6 

CD ..... 
C> 
0 
I 

~ 

.... 
0 



0\ ... 
0 c 
I 

~ 

1-1 

~ , .... 
1 0 

2---- lii 
::c 
en 

I I 
I I 
I I 

3 I I ---------- . 
>t 
rn 
(I) 
t( 

~ 

FRONT VIEW rat 

gE 
u~ 
5 .. 

ITEM QUANTITY DESCRIPTION PART NO. 

1 4 t2-56x3/16 BND HD SCREW 

2 1 SCREEN 172449 

3 1 PILLAJt TAPE CLEANER 0A0600 

8-7 



,... ... 
0 
0 
t 
;! 

2\ ~ 

.... 
0 

- - - - --

' fii 
3~ / :c 

V) 

• >t 
--- ~ --- Ul 

5 ---- ---- ~ 
---- ----

9 

\ 6 f&1 
... in 
ICN 

l==~I l===I 
IOM 

[ J ~~ 
~ 
~ 

I 
l 

ITEM QUANTITY D~IPTION PART NO. 

1 1 ~. FLUX SHIELD OA0462-F 

2 l CAP, FLUX SHIELD OA0461-l" 

3 1 INSERT, COPPER 0A0365-2 

4 1 IMSERT, FERRITE OA0365-l 

5 1 PIH 161819 

6 1 SPRING OA0469 

8-8 



160103 

TAD UP MOTOR 7013811 PO l :2 
110 - l2 X 5/1 BlCO. HD. 9CltBW 
4 PLACES SWITCH ASBY 

SEE MB0058 

0 D 

AP0124 
PILE PROTECT ASSY 

SEE MB0055 

tf-32 X 1/4 SKT. BD. 

co 
I 

'.0 

CAP. SC. 

t6 SPL. LK. 11RR. 

SKT Sft SC REPLACED 
WITH 16-32 X 2" BND HD 
REMOVE DAD OP SCREW 

OA0499 SERVO DISC 

---~ 
Sl:JI: AP01J5 

' ' ' ' 

0 0 

<D 00 

0 

CAPll'l'M MM01t 70l3R44PO11 
t6 - 32 X 1/2 PLT. RD. PHILLIPI 

4 PLACBI 

' ' ' ' ' ' ' ' ' ' ' ' ' \ '-~ 

=c o 
I 

3" SECT. PVC 105-1 

<D 

(2) 16-32 X 5/16 BND. HD. 
16 SPL. WllR. 
16 PLAT llllR. 

SUPPLY MO'l'OR 70l3844PQ12 
tlO - 32 X 5/1 BllD. RD. SClllllf 

4 PLACD 

LIMIT SlfITCll ASST 
ID MAOOH 

AP01J5 AM l'fOP 

ID MA0046 

SD llB0057 
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PART 2 
CONTROLLER MAINTENANCE 



SYSTEM 8090 MAGNETIC TAPE 

CONTROLLER INTERFACE 

MAINTENANCE 

SECTION 1 

INTRODUCTION 

1.1 GENERAL 

The following information is provided to aid 

maintenance personnel in performing field maintenance on the 

magnetic tape controller interface. Installation instructions 

and repackaging and reshipment instructions not appearing 

herein can be found in the appropriate sections of the 

Model 3720 Magnetic Tape Transport Maintenance Manual (Part 1). 

1.2 PHYSICAL DESCRIPTION 

The system 8090 Magnetic Tape controller interface consists 

of four printed circuit boards (PCB's). The four PCB's and 

their slot locations in the microprocessor card cage are as 

follows (see figure 1-1): 

a. Magnetic Tape Controller or Controller (XA 16) 

b. Magnetic Tape Timer or Timer (XA 17) 

c. Magnetic Tape Formatter or Formatter (XA 18) 

d. Magnetic Tape Distributor or Distributor (XA 20) 
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1.3 FUNCTIONAL DESCRIPTION 

1.3.l CONTROLLER 

The controller interfaces with the distributor, the 

timer, the formatter and the general purpose buffer channel 

(GPBC). The controller performs the following functions: 

Selection Register and Jumper Straps 

Record Counter 

Address Counter 

Controller Data Multiplexor 

Decode Logic 

Command Register 

Data Multiplexor and Register 

Maintenance Switch 

1.3.2 DISTRIBUTOR 

The distributor interfaces with the controller, the form­

atter, the timer and two NRZl or two phase encoded, 9-track 

tape drives. The distributor handles all data and status 

lines to and from the tape drives. Neither drive will be on 

the lines unless selected. Only one drive may be selected at 

any one time. All lines leaving the distributor are buffered 

and go to one drive. 

The distributor contains the following registers and 

latches: 

First Character Write Latch 

Read Data Multiplexor 

Motion Register 

End of Tape Mark 

1.3.3 TIMER 

The timer interfaces with the controller, formatter and 

distributor. The timer PCB performs the following functions: 



.---· 

MICROPROCESSOR 
CABINET 

MICROPROCESSOR 
CARD CAGE 

TAPE 
CONTROLLER 
(XA 16) 

• 
• 
• 
• 
• 
• 

• 
• 

TAPE 
TIMER 
(XA 17) 

• 
0 

0 

TAPE 
FORMATTER 
NRZl 
(XA 18) 

*LATER CONFIGURATIONS MAY USE TAPE 
FORMATTER (PE) IN SLOTS XA18 AND XA 19. 

TAPE 
DISTRIBUTOR 
(XA 20) 

NOT PRESENTLY 
USED (XA 19)* 

Figure 1-1. Controller Interface PCB Locations 
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Oscillator 

Basic. Timer 

Delay Request 

Test Bus 

Command Detect and Busy 

Illegal Command 

File Mark Search 

Termination Logic 

Operation Complete 

Interrupt 

Error Flag 

Rewind Error 

1.3.4 FORMATTER 

The formatter interfaces with the timer and the distributor. 

This PCB is used for NRZl recording and performs the following 

functions: 

Data Transfer Request 

Tape Motion Command Set-Up Logic 

Tape Gap Detection Logic 

Write Control Logic 

File Mark Detection Logic 

Error Checking Logic 

CRC Generation Logic 

1.4 MAINTENANCE PHILOSOPHY 

The maintenance philosophy requires that: (1) a malfunction 

be isolated to a major field replaceable assembly and (2) that 

the major field replaceable assembly be replaced with an oper­

ational spare. All field replaceable assemblies are supplied 

as part of the maintenance kit #7013425K001. Refer to tables 

5-3 and 5-4 in Section 5 of Part 1 for maintenance kit components. 
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To eliminate the possibility of reusing a defective 

assembly as a replacement spare, it is important to properly 

identify the assembly as defective by attaching a repairable 

tag immediately following its removal. 

Malfunctions resulting from defective assemblies that are 

not field replaceable requires that the assembly be repackaged 

and shipped to Sanders Associates. All defective parts must 

also be properly packaged for shipment to the factory. 

Assemblies returned to the factory are repaired, refurb­

ished and returned to the original site. Defective parts are 

also repaired (where practical) and used to restock maintenance 

kits. 

1.5 RELATED DOCUMENTATION 

The following is a list of various documents which relate 

to the controller interface. 

Magnetic Tape Controller Card Description (7100605H001) 

Magnetic Tape Timer Card Description (7100606H001) 

Magnetic Tape Distributor Card Description (7100608H001) 

Magnetic Tape Formatter Card Description (7100607H001) 
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2.1 GENERAL 

SECTION 2 

INSTALLATION 

The four controller interface boards are located as shown 

in figure 1-1. Before installing or removing these boards 

insure that the power is off. Also, wh~n replacing boards, 

insure that the component side of the boards being replaced 

faces to the right. 

In the present configuration slot XA 18 is occupied by 

the NRZl formatter. In future installations slots XA 18 and 

XA 19 may be occupied by the phase encoded (PE) formatter. 
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3.1 GENERAL 

SECTION 3 

MAINTENANCE 

Maintenance activity associated with the controller inter­

face includes fault isolation or troubleshooting and parts 

replacement. This section details the requirements necessary 

to support these functions. 

This section is a guide to prompt isolation of a faulty 

field replaceable PCB. It enables maintenance personnel to 

isolate a faulty PCB with a minimum of repetitious testing. 

Certain non-standard failures; i.e., motherboard problems, 

software problems, operator errors, etc., is beyond the 

scope of this section and is not covered here. 

3.2 FAULT ISOLATION 

This section provides the user with a systematic approach 

to isolate the cause of a failure and take the necessary 

corrective action. The most important factor in the repair 

of the controller interface is the effective use of the 

diagnostic selftests to isolate a defective PCB. 

If a malfunction occurs, it is recommended that the 

Microprocessor low voltage power supply (LVPS) be checked 

first for proper operation. Furthermore, it is advisable to 

perform a general visual inspection of the LVPS and the 

controller interface for obvious failure characteristics such 

as faulty printed circuit connections and shorted or bent 

connector pins. 



If the vi•ual ~nspection does not result in any significant 

findings it is first necessary to check the power supply volt­

ages and then to make use of the diagnostic selftests to isolate 

a fault. 

3.2.1 LVPS CHECK 

Perform the steps given in the following procedure to 

check the power supply voltages. 

NOTE 

The following checks are made on 
terminal board TBl (located on the 
rear panel of the. LVPS) using a 
volt-ohm meter (VOM) Triplett 
Model 310 or equivalent • 

1. Check the -12V terminals. Voltage should be -12 + O.SV. 

If not, see the -12VDC adjustment pr~cedure. 

2. Check the +12V terminals. Voltage should be +12 + O.SV. 

If not, see the +12VDC adjustment procedure. 

3. Check the SV terminals. Voltage should be 5 + O.lV. 

If not, se~ the +SVDC adjustment procedure. 
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3.2.1.l 
... 

ADJUSTMENT COMPONENT REFERENCE 

-12VDC 

ASSEMBLY NAME 

Low Voltage Power Supply (LVPS) 

RECOMMENDED TEST EQUIPMENT 
Triplett Model 310 or Equivalent 

DESCRIPTION 

Rl6 

ASSEMBLY PART NUMBER 

7013361G001 

TOOLS REQUIRED 

Non-conducting Adjustment Tool 

Adjust Rl6 to obtain the voltage measurement to within the tolerance given 
below. 

PROCEDURE 

1. Insure that the LVPS power ON/OFF switch is ON and all the circuit 
breakers on the status panel are in the UP position. 

2. Connect the VOM to the -12V terminal on terminal board TBl. 

3. Adjust potentiometer Rl6 on LVPS regulator board XA 2 (7100364G001) 
so that VOM measures -12 + O.SVDC. 

4. If voltage output cannot be adjusted to the tolerance given in 
step 3, disconnect the leads from the -12V terminal on terminal 
board TBl and repeat step 3. 

5. If voltage output cannot be adjusted within tolerance given in 
step 3, replace regulator board XA 2, and repeat steps 1 through 
3. 

6. If voltage still cannot be adjusted within tolerance given in 
step 3, replace LVPS. 



3.2.1.2 
·---·- .. --

ADJUSTMENT COMPONENT REFERENCE 
RS +12VDC 

ASSEMBLY NAl\lfE ASSEMBLY PART NUM.BER 

7013361G001 Low Voltage Power Supply (LVPS) 

RECOMMENDED TEST EQUIPMENT TOOLS REQUIRED 

Triple~t Model 310 VOM or Equivalent Non-conducting Adju~tment Tool 

DESCRIPTION 

Adjust RS to obtain the voltage measurement to within the tolerance given 
below. 

PROCEDURE 

1. Insure that the LVPS pow8r ON/OFF switch is ON and that all circuit 
breakers on the status panel are in the UP position. 

2. Cbnnect the VOM to the +LZV terminal on terminal board TBl. 

3. Adjust potentiometer R5 on LVPS regulator board XA 2 (7100364G001) 
so that VOM measures +12 + 0.5VDC. 

4. If voltage output cannot be adjusted to the tolerance given in 
step 3, disconnect the leads from the +12 terminal on terminal 
board TBl and repeat step 3. 

S. If voltage output cannot be adjusted within tolerance given in 
step 3, replace regulator board XA 2 and repeat steps 1 through 
3. 

6. If voltage output still cannot be adjusted within tolerance 
given in step 3, replace LVPS. 
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3.2.1.3 

ADJUSTMENT COMPONENT REFERENCE 

+5VDC R20 

ASSEMBLY NAME ASSEMBLY PART NUMBER 

Low Voltage Power Supply (LVPS) 7013361G001 

RECOMMENDED TEST EQUIPMENT TOOLS REQUIRED 

Triplett Model 310 VOM or Equivalent Non-conducting Adjustment Tool 

DESCRIPTION 
Adjust 

below. 
R20 to obtain the voltage measurement to within the tole~ance given 

PROCEDURE 

1. Insure that the LVPS power ON/OFF switch is in the ON position 
and that all circuit breakers on the status panel are in the 
UP position. 

2. Connect the VOM to the +SV terminal on terminal board TBl. 

3. Adjust potentiometer R20 on LVPS regulator board XA 1 (7100363G001) 
so that VOM measures +5 + O.lVDC. 

4. If voltage output cannot be adjusted to the tolerance given in 
step 3, disconnect the leads from the +SV terminal on terminal 
board TB] and repeat step 3. 

5. If voltage output cannot be adjusted within tolerance given 
in step J, replace regulator board XA 1 and repeat steps 1 
through 3. 

6. If voltage output still cannot be adjusted for proper 
measurement replace LVPS, 
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3.2.2 CONTROLLER INTERFACE CHECK 

Four diagnostic selftest programs are used to isolate a 

controller interface malfuncticn to a particular printed circuit 

board. Once the defective board has been located using the 

selftest, the maintenance philosophy is to replace the defective 

board with operational board from the maintenance kit. 

To isolate a malfunction in the controller interface using 

the portable tester (7013014G001) with perforated mylar or 

paper tapes, follow the diagnostic selftest loading sequence 

presented in table 3-1. Diagnostic Selftest User's manuals 

are available for each selftest given in the table. The part 

numbers of the manuals correspond with the part numbers for 

the tapes except that the last four digits of the part numbers 

are "H002" instead of "R003". 

Use table 3-1 and the appropriate Diagnostic Selftest User's 
---

Manual to isolate a defective controller interface assembly. 

TABLE 3-1 

DIAGNOSTIC SELFTEST LOADING SEQUENCE 

Self tests Part Number 

810 INITIAL SLFTST 7013396R003 

810 KD SLFTST MON 7013183R003 

PDS MEM SLFTST 7013191R003 

810 KD DISPLAY SLFTST 7014032R003 

810 KYBD SLFTST 7014033R003 

810 PROC SLFTST 7013933R003 

PDS ROM SLFTST 7013188R003 

MAG TAPE ROM TM 7012016R010 

PDS GPBC SLFTST 7013942R003 

MAG TAPE SLFTST PT 1 7013950R003 

MAG TAPE SLFTST PT 2 7013951R003 

MAG TAPE SLFTST PT 3 7013952R003 

MAG TAPE SLFTST PT 4 7013953R003 
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SECTION 4 

MAINTENANCE AIDS 

4.1 GENERAL 

Maintenance aids for the controller interface consist of 

test point function descriptions, block diagrams, and timing 

diagrams. Refer to the appropriate card description as required 

for these items. See table 4-1 below. 

TABLE 4-1 

CONTROLLER INTERFACE CARD DESCRIPTIONS 

Title Part Number 

Card Description 
Magnetic Tape Controller 7100605H001 

Card Description 
Magnetic Tape Timer 7100606H001 

Card Description 
Magnetic Tape Formatter 7100607H001 

Card Description 
Magnetic Tape Distributor 7100608H001 
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5.1 GENERAL 

SECTION 5 

PREVENTIVE MAINTENANCE 

Preventive maintenance on the interface controller consists 

of proper handling of the printed circuit cards. When removing 

or inserting cards insure that: 

1. Power is OFF. 

2. Cards are properly oriented. 

3. Cards are inserted in correct slot. 

4. Card connectors and card cage mating connectors 

are serviceable. 
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6.1 GENERAL 

SECTION 6 

REPACKAGING AND RESHIPMENT 

For repackaging and reshipment instructions refer to 

section 6 of the Model 3720 Tape Transport Maintenance 

Manual (Part 1). 
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SECTION 7 

DRAWINGS AND PARTS LISTS 

7.1 GENERAL 

The parts listing for the controller interface is pro­

vided in table 7-1 below. Drawings (schematic diagrams, 

wiring diagrams, component location diagrams, etc.) are 

provided in PDS 800/3000 Schematic Diagrams Manual 

(PDS-800-15). 

TABLE 7-1 

PARTS LISTING FOR THE CONTROLLER INTERFACE 

Component Part Number 

Magnetic Tape Controller 7100605G001 

Magnetic Tape Timer 7100606G001 

Magnetic Tape Formatter (NRZl)* 7100607G001 

Magnetic Tape Distributor 7100608G001 

* Option: Phase Encoded (PE) Tape Formatt~r part 
number is to be assigned. 
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